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INITIALS USED IN VOLUME XI. TO IDENTIFY INDIVIDUAL 
CONTRIBUTORS,! WITH THE HEADINGS OF THE 
ARTICLES IN THIS VOLUME SO SIGNED. 


A* S« R* 


A. B. W. K. 


A.Ca. 


A. E* !!• L* 


A. E. S. 


A. Ge. 
A. Go.* 


A. G. B.* 


A. G. D. 


A. H. Sm. 


A. M.* 


A. M. C. 


A. N. 


A. N. B. 


A. N. W. 


A. R. C. 


A. S. M. 


A. W. H.* 


Alfred Barton Rendlk, M.A., D.Sc., F.R.S., F.L.S. j 

Keeper, Department of Dotiiny, Britisli Museum. Author of Taxi Booh on j Fruit. 
Clar.sifiLation of ^lowering Plants; &c. I 

Sir Alexander Blackie William Kennedy, LL.D., F.R.S. . I . , 

Emeritus Professor of JCngineering, University Collepi*, London. Consulting ! Friction. 
Engineer to Boartl ol Drclnaiict;. I 


Arthur Cayley, TX.D., F.R.S. I 

Sec the biograjihieal article, Cwley, Arthur. 

Augustus Edward Houchi Love, M.A., D.Sc., F.R.S. / ^ 

Scdleian l’rof(‘ssor of Natural I'hiLisophy in tin* Univei.sily ol Oxford, lion. | Function : Inaiciions oj 
Fellow of Queen's College; lormerly Fellow of St John's College, Cambridge, j Real Variables, 
Secretary to the London Matlicnuif ical Society. \ 


Arthur Everett Shipley, M.A., D.Sc., F.R.S. 

Master of Christ's College, ('amliridge. Reader in Zoology, Cambiidge Uiuvt*r.sily. 
joint-editor of tJu* Cambridge Natural History, 

Sir Archihald Geikik, LL.D. 

See the biogr.i])hic.d ailicle, Ckikik, Sir A. 

Rev. Alexander Gordon, M.A. 

Lecturer on Church Mi.story in the University of Manchester. 


Gastrotricha. 


I Geology. 

I Franck, Sebastian; Galiars. 


IIoN, Archibald Graeme Bell, M.Inst.C.E. 

Director of UubUc Wtuks and Insjiector of Mines, Trinidad, 
and I.egislative Councils Iiist.C.li. 


Meinb«*r ol ICxecutive 


Georgetown, British 
Guiana. 


Arthur Geor(;f. DoiKiiirv, C.M.ti.. M.A., Liit.I)., 

J^ominion Archivist of (’anada. Meinber of the Ch^ognipliical Board of Canaila. 
Author of The Cradle of New Prame , A'c. Joint editor of Dontmeni*i relating 
to the Const! tut lomtl History of c anada. 


Frontenac et Palluau. 


Arthur Hamilton Smith, M.A., F.S.A. f 

Keeper of the Dejiartment of (ireek and Roman Antiquities in the British Museum. I • xi /,,, 

Member of the Imjierial (lermaii A rch.aeo logical Institute, Author of C atalogue i ' ’ ' I ’’ 

of Greek Sculpture in the lirtlish Museum; &c. I 


Rev. Allen Menzies, D.D. 

Ihofessor ot Divinity and Biblical Criticism, Univer.silv of St .Anrirews. Author 
of History of Religion; &c. Editor ol Review of 'Theology and Philosophy. 


Free Church of Scotland 

(w pari). 


Agnes Mary Clerke. 

See the biogra] ducal iiiTicle, ('i.EKKE, Agnes M. 
Alfred Newton, F.R.S. 

See the biograjihical article, NvwroN, Atf*'Ri:d. 


I Galileo. 

I Frigate-Bird ; Gad wall ; 
iGannet; Gare Fowl. 


Alfred Neave Brayshaw, LL.B. 

Author ol Bible Notes on the Hebrew Prophets. 

Alfred North Whitehead, M.A., D.Sc., F.R.S. 

Fellow and Lee hirer m Mathem,itic.>, T unity Colhige, Ciunbridgo. 
A Treatise on Universal Algebra; . 


f 

I 


Friends, Society of. 


Author 


(Geometry: VI. {in pari) 
I and VII. 


Alexander Ross Clarke, (!,B., F.R.S. 

CoUniel, Roy.il Engineers. Royal Me<lallisl, Royal Society, 18S7. In charge of 
the trigonom<*trical operations of the Ordnance Survey, i85.^-i8Si. 

Alexander Stuart Murray. LT..D. 

Sec llie biographical ur tide , Murray, Ai f.xandkk Stuart. 

^Frederick II., Roman 
I Fm pn or : 

Arthur Wili iam Holland. I French Revolution : 

Formerly Scholar ol St John's College, Oxford. Bacon Scholar of Gray's Inn,*. Republican Calendar, 

Germany: History {in pari) 
y and Bibliography, 


Geodesy (/// part). 


Gem : II. {in pari). 


A complete list, sliowing all individual contributors, with the articles so signet!, appears in tJie final volume. 


V 



vi 

A. W. W. 

B. A. W. R. 

B. S. P. 

C. B.* 

C. D. W. 

C. E* 

C. F. A. 

C. H. Ha. 

C. K. S. 

C. Mi. 

C. M. K. 

C. Pf. 

C. R. B. 

C. R. C. 

C. T.* 

C. We. 

C. W. W. 

D. C. 

D. F. T. 

D. H. 


INITIALS AND HEADINGS OF ARTICLES 


Adolphus William Ward, Litt.D., LL.D. 
Sec* the biographical article, A. W. 


r 

I 


Garrick, David (m part). 


Hon. Bertrand Arthur William Russell, M.A., F.R.S. | 

J*\>rni(Tly bellow of Triniiy College, Cambridge. Author of Foundations o/- Geometry : VI. (Jn part). 
Grometrv, Principles of Mathematics'. &c. I 


Bertha Surtees Philpotts, M.A. (Dublin). 

F*ormerIy Librarian oi (iirton College, Cambridge. 


jCennany : Archaeology. 


Charles Bkmont, Litt.D. (Oxon.). 

Ser* the biographical article, Bkmont, C. 


fFustel De Coulanges; 
( Gascony. 


Hon. Carroll Davidson Wright. 

See the bicjgrajihical article, Wrioht, TTon. Carroll Davidson. 


Friendly Societies: 

r fitted States. 


Charles Everitt, M.A., F.C.S., F.G.S., F.R.A.S. 

Soinetiine Schf»lar ol Magdalen College, Oxford. 


J 




Geometry : History. 


Chari.es bRANcis Atkinson. 

Formerly Scholar ol tjiieen's ('ollege, Oxford. Captain, 1st City of London 
(Royal Fusiliers). Author ol I'he Wilderness and Cold Harbour. 


Franco-German War 

{in part) ', 

French Revolutionary 
^ Wars: Military 
Operations ; 
Germany : Army. 
Gibraltar : History. 


Carlton IIuntlev Hayes, A.M., Pii.D. i 

Assistant Urolcss(jr ol History in ‘ olumlua University, Now York City. Member ! Gelasius II. 
ol llie Amerie.iii Historical Association. I 


Clement Kini; Shorter. i 

JCdiloi of '/ he .s/)//r;/\ Author of .s/a/v Years of \'ictonan Literature.', 7 mwor/a/ Gaskell, Elizabeth. 
Memories', The Ihontvi., Jjfe and J^etfers: tVc. I 

ChKDOMILLE MlJATOViriT. I 

Senator ol the Kingdom ol Servia. I'.nvoy b'xtraordmarv atnl Minister J'lenipoteii- Garashanln. 
iiary ol Uk* King ol Servia lo the Cemrt ol St James's, and 1902-190;}. | 

Sir Charle.s Maloolm Kennedy, K.('.M.G., C.B. (1831-1908). 

Head of C'ommeiCKil 1 tep.irtment . Foreign Olhee, iS7*2-i8{)^. Lecturer on Inter- I 
national Law, I’niveisitv ('ollege, Ilnstol. Commissioner in llie Levant, 1870-1871, I pf00 ports 
at Pans, 1872 i.SS<». I’leiiijuitentiarv, Treaty of the Hague, 1882. Lditor j * 

ol Kenindv's Lthnolof>u'al and LnniuistH Lssavs; Ifiplomacy and International \ 

Law. { 


('hristtan Pfistek, D.-i<:s. L. (Franks; 

Uiolessor at the Sorboiiiie, Paris. Chevalier of the L»‘gion of Honour. * j , 

of Kludes sur le reenc di Robert le Picux; Le Diu he merovingien d* Alsace et la leeonde I « ^ ’ 

.A- s.,t„u:(hi,ic. iGermanic Laws, 


Early. 


Chari. F.-; 1 < vvmond Uka/i.kv, M.A., D.Lirr., F.R.G.S.. F.R. Hist.S. | 

Ulolessor ol Modern History in the University of Birmingham. Formerly Fellow I 

of Melton C'ollege, Oxlonl, and Uiiiversitv Li'Ctiirer in the Hi.story ol Geograpliy.-! Gerard Of Crcmona. 

Lothian Pri/eman, Oxlonl, i8.s<). Lowell I.ecturer, Boston, 1908. Author oil 

Hcnn the \'ai'if:atoi , the Dawn of Modern Geography', Ac. ( 


('l.AUDE KEC'.NIER CdNDER, l.L.D. 

Coloin*!, Ko\al Juigineeis. FonuTh in eonimand of Survey ol Palestine. Author 
of The i 'ity of Jet usaletn , / he liif /e and the Lad : The Hilfiirs and their Tanf;iia^e', &c. 


I Galilee (/;; part)\ 
(Galilee, Sea of (in part). 


Rev. ('harlf.s Tam.ok, M.A., D.D., LL.D. (1840-1908). 

luirmerlv M;islei ol St John's College, Caiubriilge. Vice-Chancellor, Cambridge 
I'liiversily, 1887 i8(SS. .Vuthor of (teometrical Conus', Ac. 


Geometrical Continuity. 


( E(TL U'eatiterlv. 

1 'oi‘inerlv S».holar ol Oneeii’s Colh'ge. Oxlord. Barrister-at-Law. 


jcate. 


Sir Charles William Wilson, K.C .B,, K.(\M.(i.. F.R.S. (183(1-1907). 

Major (ieneral, Royal linginecMs. Secretary to the North Ameiican Boundary 
Commission, i8s8 f8()2. Ihitish Commissioner on the Servian Boundary Com- 
mission. Ihreetor (ieneral ol the Ordnaiuu- Smvey, 1 880-1 8c)4. Director-General 
of Military ICdueation, 1893-1898. Author oi Tioni Korti to Khartoum, Life of 
I Old Cl ire, Ac. 


f 

Galilee, Sea of (in part). 


Di g VLD ( lkrk, M.Inst.C.E., F.R.S. ( 

Dir«*ctor ol the National tias ICiigim* Co., Ltd. Inventor of the Clerk Cycle Gas Gas Engine. 
LCngine. I 

Donald Fran(’JS Tovey. 

Halliol College, Oxlonl. Author of Fs<a\'s in Mutual Analysis, comprising The 
( la^sical Conceito, The Goldhers: ]’an(itions, and analyses ol many other classical 
w(^rks. 



David 1 T.\nnay. 

Formerly British Vice-consul at Barcelona. Author of Short History of Royal 
Kavv, /j.*r';-f6SS : Life of Kind 10 Castelar: &c. 


French Revolutionary Wars 

Naval Operations. 



E. Br. 


E. B. El. 


E. C. B. 


E. E. 


E. G. 


E. J. D. 


E. 0 .* 


E. Pr. 


E. W. B. 


F. C. C. 


F. C. M. 


F. F.* 


F. G. M. B. 


F. H. B. 


F. J. H. 


F. N. M. 


F. R. C. 


F. R. H. 


F. S- 


F. W. R.'' 


G. E. 


G. L. 


G. Sa. 


INITIALS AND HEADINGS OF ARTICLES 


Ernest Barker, M.A. f 

Fellow ot, and Lecturer in Modern History at, St John's College, Oxford. Formerly- Fulk, King ol Jerusalem. 
Fellow and Tutor of Merton College. Craven Scholar, 1895. | 

Edwin Bailey Elliott, M.A., F.R.S., K.R.A.S. / 

Waynflete Prolessor of Pure Mathenuitics, and Fellow of Magdalen College, Oxford. | p ^ fU 
Formerly Fellow of Queen's College, Oxford. Pn‘.sident of London Matliematican IV* 

Society, 1896-1898. Author ot Altiebra of Quantics', &c. \ 

Right Rev. Edward Cuthbert Butler, O.S.B., D.Litt. (Dublin). ( 

Abbot of Downside Abbey, Hath. Author of “ The Lausiac History of Palladius *' •[ Franciscans ; Friar, 
in Camhridi^e Texts and Studies. 

Lady Eastlake. 

See the biographical article, Kastlake, Sir C. L. 

Edmund Gos.se, LL.D. 

See the biogra])hic.il article, Gosse, Edmund. 

Edward Joseph Dent, M.A., Mus.Bac. 

Formeily Fellow ol King’s College, Cambridge. 

Edmund Owen, M.B., F.R.(\S., LL.D., D.Sc. 

Coiisulling Surgeon to St Maiy's Thispital, London, and to the Children's Hospital, | paQ*,,2n Tllncr 
Great Orniond Street; late Examiner in Surgery at the Universities ol Canibridge ,1 UlCeFi 

Durham and London. Autlior of A Manual of Anatomy for Senior Students. \ 


Icibson, John. 

[ FryxeU ; Garland, John. 
{ Galuppi. 


Edgar pRt;sTA(;E. i 

Sjiecial l.ectiirer in Purtugue.se Literature in the University ol Manchester. J Garc 5 o ; 
Coninieiidador l\jrtugu(ise Order ol S. Thiago. Corres])onding Member of Lisbon | Garctt. 

Royal Academy of Scuuices and l.isbon Geographical Society; (Vc. I 

Sir Edward William Brahrook, C.B., F.S.A. r 

Barrister- at-Law, Lincoln’s Tim. Chiel Kegislrar oJ Friendly Societies, 1801-1004 . 1 Qnnioiioc 

Author ol Budding Societies', Provident Sonet/es and Jndustna! Welfare, ! nditutwns oocieiies, 

of Thrift', 6ic. ( 


Frederick Cornwallis Conybeare, M.A., D.'rii. (Gei.sscn). 1 

Fellow of the flriti.sh Acatlemy. Formerly Fellow ol UniviTsi(\’ CoJhge, (Jx lord. Funeral RiteS. 
Author of The Ancient Armenian Texts of Aristotle \ Myth, Magn and Morals: Ac. I 


Francis ('harles Montague, M. A. 

Astor J^rolessor ol Kuro]>ean History, Uni\dsity College, T-ondon. Formerly 
Fellow ol Oriel (.'olleg(', Oxford. Author ol Limits of Individual I ihertv: ehajders 
in Cambridge Modern History: Ac. 


French Revolution. 


Sir James Fortesctie-Fi.annery, 13art., M.]\, M.Inst.C.E. i 

J^.x I’n'sideiit ol Uie liisiiluLe ol Marine Engineers. M.P. lor th(‘ Maldon Division Fuel : Liquid. 
of Essex, 1910. M P. lor the SJiipley Division ol Yorkshire i893-19o(), I 

Frederick George Meeson Bf<:ck, M.A. {Germany: Ethnography ami 

J'VlJow and Leotun'r in Classics, Clare College, Cambridge. I Juiily Ilislorw 


Francis Henry Butler, M.A. )' . . , r n 

Worcester College, Oxhnd. Associate of Royal School of Mines. j * ranKinCCnSe , uailS. 

Francis John IIaverfielu, M.A., LL.D., F.S.A. f 

Camden Professor ol Ancient Hist<nv m llie University ol Oxiord, Fellow oil 
Braseiiose College. Fellow ol Die Biitisli \cademy. Foiiuerly CiMisor, Student ,-j Gaul. 

Tiitoi and TJbr.iruiii ol Cliiist Chureh, Oxiord. Fold's laelurer, ic)o(>-j9o7. 

Author of Mouogra]ihs on Roman Ilislory, e.speciallv Roman Britain; Ac. I 


Colonel Frederk’ Natusc h Maude, (\B. 

Lecturer in Military History, Manchester University. .Author ol War and the 
World’s Policy: The Leipzig Campaign: Hie Jena Campaign. 


Franco-German War 

(in part). 


Frank R. Cana. 

Autlior ol South Africa from the Great Treh to the Union. 


[French Congo; 
{German East Africa; 
German South west 
\ Africa. 


Friedrich Robert IIelmert, Ph.D., D.Ing. 

Proh'ssor ol (h'odcsv, Uiiiver.sity ol Beilin. 

Fr.AN(TS Storr. 

Jiditor of the Journal of Jidu< ah'on, J.oiidon. Officer fl'Academit* (Paris). 


j Geodesy (in part). 

I Games, Classical. 


Frederick William Rudt.er. I.S.O. F.G.S. 


Curator and Libninan ol th(‘ Mnseuin 
IVesident ol the (ieologists' Assorialion 


I Garnet. 

of Practical (^eologv, London, 1879-1002.-,^ , 

n. 18H7-1889. juem. 1. 


Rev. Geor(;e Edmundsox, M.A., F.R.ITist.S. 

Formerly Fellow and T utor of Braseuose College, Oxford. 

Georg Lunge, Ph.D. 

See the biograp’nical article, I^inge, G. 

George Satntsbura , D.(\L., LL.D. 

See the biographical article, SxjxTsnrRV, G. 


r r 1 i ^ [celderland (/hirliv). 

Ford s Lecturer, 1909. 1 ^ 

(Fuel: Gas'fous. 

IGas: Manulariure, 11. 

(French Literature; 

I Gautier. 
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G. w. T. 

H. B. 

H. B. W. 

H. Ch. 

H. C.L. 

H. F. Ba. 

H.L.a 

H. BL* 

H. M. W. 

H.N. 

H. R. M. 

H. W. C. D. 

H. W. S. 

I. A. 

J. A. P. 

J. A. H. 

J. B. B. 

J. B. McM. 

J. Ga. 

J. G. C. A. 

J. G. R. 


INITIALS AND HEADINGS OF ARTICLES 

Rev. Griffiths Wheeler Thatcher, M.A., B.D. ( 

Warden oi Camden CoUegc, Sydney, N.S.W, Formerly Tutor in Hebrew and-! Ghaaatt. 
Old Testament History at Manalield College, Oxford. V. 

Hilary Bauermann, F.G.S. (d. 1909). 

I'orTiierly Lecturer oji Metallurgy at the Ordnance College, Woolwich. 

A Treatise on the Metallurgy 0} Iron. 

Horace Bolinghrokk Woodward, F.R.S., F.G.S. , 

Late Assistant Director, (ieological Survey of Fngland and Wales. Wollaston J 


Author oft Fuel : Solid* 


Medallist, Geological Society. 
London', ^c. 


Author of The History of the Geological Society of 


Hugh Chisholm, M.A. 

Formerly Scholar ol Cor] ms Christi College, Oxford. Editor of the nth edition 
of the hncyclofyacdia Britannica', Co-editbr of the loth edition. 

Hon. Henry (!abot Lodge. 

Sec the biogra])hical article, Lodge, Henry Cabot. 


Oandry. 

Gambetta ; 

Garnett^ Kfehard ; 
George IV. {in part). 

(aallatiB. 


Henry Frederick Baker, M.A., D.Sc., F.R.S. 

Fellow an<l Lecturer ot St Jolin’s Coll(‘ge, Cambridge. Cayley Lecturer 
Mathematics in the University. Author ol AhvVs Theorem and the Allied Theory', &c 

Hugh Longbourne Callendar, F.R.S., LL.D. 

Professor of Physics, Koyal College of Sciemee, London. Formerly Professor 
IMiysics in MacGiU College, Montreal, and in University College, London. 

Hu(;h Mitchell. 

liairrister-at-J-aw, Inner Tem]*le. 

H. Marshall W'ard, M.A., D.Sc., F.R.S. (d. 1905). ( 

F'oriiu rly J*roh‘ss«>i of Botany, Cambridge. Prosidcnt_of the British Mycological I 

k*s Lectures on i ^ 


. I Function : Functions of 
:(”1 Complex Variables* 

oi|FUSiOO. 

jGibraltar {in part). 


Society. Author ot J tmher and Sfmtn of its Diseases; The Oak; Sach*i 
the Physiology of Plants; Diseases in Plants; &c. 


Henry Nk'ol. 

Hugh Robert Mill, J).Sc., LL.D. 

Director oi British Kaiuiall Organisation. Editor of British Rainfall. Formerly 
Presidi*nt of the Royal Meteorological Society. Hon. Member of Vienna GeograpUi- J 
cal Society. Hon. Correspomliiig MembiT of (ieographical Socictit‘.s of Paris, 
Beilin, Bu<la])<’sl, St Peter.sbuig, Amsterdam, tSre. Aiitlmr of The Realm of Nature; 
The I nU't national Geography ; cVc. 


French Language {in part)* 


Geography, 


Geoffrey, Archbishop of 
York ; 

Geoffrey of Monmouth; 
Gerard ; 

Gervase of Canterbury; 
Gervase of Tilbury. 

Garibaldi. 


Henry William Carless Davis, M.A. 

Jm'IIow and I'utor ol Ballad Colleg**, Oxford. Follow (d All Souls College, Oxford, 

1895-1902. Autlior ol Jingland under the Normans and Angeinns; Charlemagne. 

II. Wickham Steed. I 

Correspoudeiit ol I he Times at Rome (1897-1902) and Vienna. ( 

/Frank, Jakob; 

IsRAi-r. Ahrahams, M.A. ftantol, Zecharlw ; 

Kead(‘r in Talmudic and Rabbinic Literature in the tTniversity of Cambridge. I Frankl, LudWlg A.; 
Formerly Prt'sident, Jewisli Historical Society of Knglanrl. Author ot A \ Friedmann, Meir; 

History of Jewish Literature; Jewish life in the Middle Ages; Judaism; &c. I Gaon ; Geiger {in pari) I 

vGersonides. 

John .-\mhuose Fleming, M.A., D.S(\, F.R.S. 

I’eiidcT I’roles.sor ot hdectrical Engineering in the University ol London. Fellow 
ol Ihiiversitv College, London. F'ormerlv Fellow of St John's College, Cambridge, 
and L<‘iTurer on A])pht;d Mechanics in the UniviTsity. Author ot Magnets and 
ILleitfic Currents. 

John At.lkn IIowt,, B.vSc. 

Curator and I^ibranan of the Museum of Practical Geology, London. Author of'|Fuller*S Earth. 

I In' Geology of Building Slones. I 


Galvanometer. 




Author oi|Garneld, James Abram. 


John Uagnai.i. IUiry, LT,. 1 )., D.C.L. 

S(!e the biograidncal article, BitRV, J. B. 

John Bach McM aster, LL.D. 

IToh'ssor of AiTUMican History in the University of Pennsylvania. 

.‘1 History of the People of the United States; &c. 

J.\MEs Gairdnkr, L 1 ..D,, C.B. 

See the biographical article, GatudnijR, J. 

John George Clark Anderson, M.A. 

(Vnsor and Tutor ol Christ t'huich, O dord. Formerly Fellow of Lincoln College;'! Galatia. 
Craven Felhnv, (^xlonl, 1800. Conington Pri/einan, 1805. \ 


Gibbon, Edward. 


|Gardiner, Stephen. 

:fc 


John George Rohertsox, M.A., Ph.D. 

Professor of Ciennan. University of London. Author of History of German Litera- 
ture; Schiller after a Crntury; &c. 


/Freiligrath; 
[German Literature. 



J. Hn. 


J. H. Gr. 

J. H. H. 


J. H. R. 


J. H1.R. 


J.Mt 


J. P.-B. 


J. Si. 


J. S. Bl. 


J. S. F. 


J. T.Be. 


J. T. C. 


J. V. B. 


J. Ws. 


J. W. He. 


K.S. 


L. D. 


L. H.* 


L. J.S. 


L. V. 


M. G. 


M. N. T. 


INITIALS AND HEADINGS OF ARTICLES 


Justus Hashagen, Pii.l). f Frederick Augustus 1. 

Privat-dozont m Medieval and Modem History. University ol Bonn. Author of'f and II. ; 

Van Rheinland und die franzdsischr Hcrrschaft. | Prederick William L 

John Hilton Grace, F.R.S. r 

Ltictiirer in Mathematics at Peterhoiisc and Pembroke College, Cambridge. Fellow { Geometry, V. 
of IVterhonsc. ^ 

John Henrv Hessels, M.A. J 

Author of (iUtentwr^ : an Historical Investigation* l^rUSl. 


John Horace Round, M.A., LL.D. (Edin.). r 

Author of Feudal England', studies in reentge and Family History; Peerage Geoffrey De Moutbray. 
Pedigree; &c. | 

John Holland Pose, M.A., Lirr.D. i 

Christ's College. Cambridge. Lecturer on Modem History to the Cambridge I ^ , 

University LoCcil Lectures Syndicate. Author oi Life of Napoleon /.; A’a/><j/eoMiV j 
Studies; the Development of the European Nations; The Life of PiU; &c. I 


James Moffatt, M.A., D.D. 

Jowetl Lecturer, I-oiidon, igo^. .Author of Historical New 1 estamehl , &c. 


{ 


Galatians, Epistle 


to the. 


James George Joseph Pendeuel-Brodhurst. 

Editor of the Guardian (Lonclun). 


Furniture. 


James vSime, M.A. (j 843- 1895). 

Author ol A History of Gennanv; &c. 

John Sutjieri-and Black, M.A., LL.D. 

Assistant Editor «jth edition Encyclopaedia Britannica. 
Encyclo paedia B ildica. 


Joint-editor ol 


Frederick the Great 

(in part). 


.. [Free Church of Scotland 

(in hurl). 


John Smith Flkit, U.Sc., F.G.S. j 

Petrographer to the Cic'ologic.d Survey. EormerJy Lecturer on Petrology in ICdin- I Fulgurite; 
biirgli Univf’r.sily . Tsnll Medallist of tln‘ l\'oval Society of JCdinbnrgh- Thgsin' | Gabbro. 
Medallisi of the (.ieological Society ol London. { 


John 'J\ Beai.bv. j 

joint author of Stanford's Europe. Formerly Editor of the Scotfi'^h Geograph i car. GBOTglBL (Russia), (in pari). 
Magazine. Translator of Sven Ht rim's Through Asia. C entral Asia and Tibet; <Src. ' 


Joseph Thomas Conningiiam, M.A.. K.Z.S. j 

Lecturer on Zoology at the StiuUoW fstern Polytechnic, London. Ponnerlyjp . , 

EVllow of University ColU;g<‘, Oxford. Assi.stnnt lVo<essor of Matiiral tlislory m j 
the Univ<*rsilN ol JCdinbnigh. Naturalist to the Manin Biological Assochition. I 


James Vernon Bartlet, M.A., D.D. (St. Andrew.s). j 

Professor of Church Ehstory, Manshcld Ctdlege, Oxlord. Aiitlior ol The ApostoliclFTOUkUlQl, 
Age; ( 


John Weathers, J<'.R.jr.S. 

f.ectnrer on Ilorlieulture to the Mhldlesex County (Vnincil. 
Guide to Garden Plants; E'rench Market Gardening; Ax, 


Author Ot and Flower Farming 

I (in pail). 


James Wycliffi. Hf.adlam, M.A. j 

stall Inspector ol Seeoinlary Schools under the Board of Edncatioii. Eormeily| 
FeJloH ol King's Collegt;, C«inil.)ridge. Pro(»-s.sor of (ireek am I Aiicieiil History at . 
Queen's Collegi , J.oiidon, Author ot Bismarck and the Foundation of the German \ 
Empire; Ac. * 


Frederick III. of Prussia; 
Germany: History (m part). 


Kathleen SciiLEsiN<;ER, 

Author ol The Instrunicnts of the Orcfwstra; Ac, 
Anhac<'logy. 

Louis Ductiesne. 

See the l)iogr<i])lucal article, ]‘)iJCHiis."JF., 1,. M. (). 


Editor of the Portfolio of Musnal 


Free Reed Vibrator; 
Geige. 


|Gelasius I. 


Louis Halphen, D.-ks.-L. 


iFulk Nerra; 


lYincijiai ol the course oi the Faculty of Lett<-is in the Universitv of Bortleaux.'! Geoffrey, Count of Anfou; 


Author of Ee Comte d' Anjou an N P siecle; Recueil dcs actes angerines; Ac. 


I Geoffrey Plantaganet. 


Leonard James Spencer, M.A. t 

Assistant in I tejiartment ot Mineralogy, British Museum. Formerly Scliolar J 
ol Sidney Sussex Colh-ge, Cambridge, and llarknuss ScUuUu:. Luitgi gl tht* j 
MincraJogiial Magazine. I 

Linda Mary Vilt.art, I Frederick III. King of 

See the biogr.ijjhical article, Vill.\ri, Pas^uale. ( SiCily. 


Moses Gaster. PilD. r 

Chief Kabbi of th<- S<*y)hanlic Communities of Juigland. Vice-Presirlent. Zionist 
Congress, t 8 <)S, iS<^o, 1000. Ih.liestt r J^ecliirer at OxJurd on Slavonic and By/au- 
tine Literature, 1 H 8 O and jSqi. IVesident, P'olk lore Society ol Englaml. Vn » Ghica# 
r*rcsidcnt, Anglo- Jewish Association. Author of History of Rumanian Popular I 
Literature', A New Hebrew E'ragment of BeuSira; The Hebuw Version of thv\ 

Secretum SecreUtrum of Aristotle. I 

Marcus Nieiujhr Tod, M.A. ( 

Fellow and Tutor ot Oriel College, Oxford. University Lecturer in Ljngraiihv. » GorOUSla* 
Joint-author of Catalogue of the Sparta Museum. I 
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Oswald Barron, F.S.A. ( 

Editor ot I hr Ancestor, 1902-1905. Hon. Genealogist to Standing Council of thc'j Genealogy : Modem. 
Honourable Society ot the Baronetage. 1 . 

OiAiTs Mac'.nxts Friedrich Henrici, Pii.D., LL.T)., F.R.S. [ 

Profc.s.sor ol Mechanics and Mathematics in the Central Techni^'al College of thej f n ill 

City and (milds of London Institute. Author of Vectors and Rotors; 
h inures; &c. X 

P.\UL Daniel Alphandkry. ^ . . f 

IVofessor ol tlie History of Dogma, Ecolc pratique dcs hautes etudes, bonne, J p ^. |ll 
Paris. Author of Les J tires morales chez les hrterodoxes latincs au dcout du XIIR'i * 

Steele. I 

Philip A. Ashworth, M.A., Doc.Juris. 

New Colkige, Oxlord. Barrister- at-Law. 

0/ thr Evt^ltsh Constitution. 

ricTER Giles, M.A., LL.D., Litt.D. 


Tratisiator of II. K. von Gneisfs ///s/oyy j Germany : Geography i 


JMiysical and Regional (hjognqdiv in Cambridge University. Formerly J 

ogiral Survey of Ttulia. Author of Monoe;rdph of British Cambnan\^^^^^^^ ' ueoiogy. 
’i’raiislalor and ediLoi «d Kavser's Comparative Geology. I 


J'ellow and Classic.!.! Lecturer of Ji:iumanuel CoJh;ge, ('ambnclge, and University I r 
Reader in Compaiati ve Philology, j^ormerly Seeietary of the Cambridge IMiilo- j 
logical Soi.iety. Author ol Manual of Comparative Philology', &c. I 

Pnii.ip Fake, M.A., F.G.S. 

Lecturer on JMiysical and R( 

of the (h‘ologir: . . 

I rilohites. i’r.inslalor and ediLoi !d Kayser's Comparative Geology. 

PaI'L Mevkr. 

Sw the biogra])liica 1 article, Mkyi u, M. P. II. 

Robert Adamson, T.L.D. 

See the bn)gra])luc.'iJ articJi', Adamson, Kobeui. 

Rohert Ai.kxander Stewart Mac alisikr, M.A.. F.S.A. 

St John’s (.oih ge, C ambridge. Diri'ctor ot Excavalioiib jur tlic Palestine Explora- 
tion Fund. 


'^French Language (/;; part). 

I Gassendi {in part). 

Gadard ; Galilee {in part ) ; 
Galilee, Sea of {in pari ) ; 
Gerasa ; Gerizim ; 

Gezer ; Gibeon. 


Robert Carruthers, ( 1 790-1878). f 

JOditor ot tin' /wiV'i nr.s.s 182S-1B78. Part-editor of Chaml>ers*s riawiH /.*» 

of hnglish l.itrratHvc', T,e('tunT at the Philosophical Institution, Ediiiourgli. | 

AutJior ol Ihsioiv of Iluiitnigdotr, Life of Pope. I 

Rev. Robert ITebert (Iru K, M.A. (1H31- 1891). j 

Trimtv ( olli'ge, Cambridge. I’oniierly lA'ituier on liducation, University ol Froebel. 

CambiKlge. \ullior ol Pssavs on Julutational Reformers. I 

Rh uart) I.YDI-.KKV R. K.R.S., K.Z.S.. ("Galago ; Galeopithecus ; 

Membo! ol tlie Stall ol the Geological Survey of India, 1874-1882. Author ^> 1 J nonodonta • Gplada • 
Catalogues of E'os^il Mammals, Reptiles awl Birds in British Museum ', I he * * 

of all Lands', Ac. l^GlbDOn. 

Robert N isbkt Pain (d. looo)- f Frederick II and III of 

Assistant Libianaii, Biitisli Museum. !88>, -1909. \\iihor of Sc and inaria, the Political j t ' in ' 

J I istory of Dm math, \orwav and >)'({'( den, /■>/ ? -/^;oi); riie First Romanovs, /0/j to HenmarK anu PlOrway. 

Slavonic Europe, the Politiial History of Poland and Russia from 1461) to 77^6; &c. iGedymin. 

Robert Priebsch, Ph.J ), f 

Prolessor ol Cicrnian J*hdologv, University of London. Author of Deutsche Hand- German Language. 
sdiriftcn in England, Ac. \ 

R. Phene .Spiers, F.S.A., F.R.I.B.A. / 

Formerly Mastir ol the \n lutectural Sc 1 u»ol, Royal Academy, London. Past! 

Presuleiit ol Aichitecliiijil A .soriation. Associate and Pillow ol King's College, -j Gamier, J. 

Loudon. Corresponding Mi-iuImtoI the Institute ol Pmnee. F-ditor ot B'ergusson's I 
llistmy of Auhitcdurr. Author ol Anhitriturc : Last and ir<s/; Ac. \ 

Ric hard Webster, .A.^L (PrineetonV j 

Foriiierl> Bellow 111 C la.s.sus, IViiicetoii Uni\ersily. PMitor of The Elegies of Maxim - 1 FimVAln, Benjamin. 
lanus: Ac. \ 

Stanley Arthvr Cook, M.A. f 

i'Mitoi lor P.ilestiiie I'Aqiloration Fund. lx*cturer in Hebrew and Syriac, and! 
lorineily Fellow, ( fonville and C.iius College, Cambridge. F.Kaininor in Hebrew ;ind | . -d ui' 

Aramaic, Loudon Cm versity, 10O.J 190S. Council of Royal Asuitic Society, 1904- 1 Genealogy : Btblicar, 

1005. \iitlior ol Ci/(Krs-f 7 rv of Iramair Inscriptions; The Laws of Moses and the Code Genesis. 
of Jlainmunihi ; ( ; itu at \ e/. .s- on Old 1 esiaihcfit liistoi y; Religion of Ancient Palestine. I 
Ac, ' ^ 

Visc'oitnt St ( vrks. 

See the biognq)liical article. TnnFSLF.TOB, isr Iiakl of. 

Samuej. Rawson Gardiner, T.L.D., D.(*.L. 

See the luugrapliu.al article, (iARDi.NKK, S. R. 
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/George 1., IL, 111.; 

\ George IV. {in part). 

( Frascati Fregellae; 

Friuli ; Frosinone ; 

Fucino, Lago Di; Fulginiae 

t hurch, Oxlord. Craven Fellow, 1S07. Conington ITucmun, 1900. Member of Fusaro, LagO ; GabU ; 
the lnq>erial Cicrman Archaeological Institute. iGaeta; Gallipoli (Italy); 

\Gela; Genoa. 


Thdmas Ashby, M.A., D.Tjtt. (Oxon.). 

Director ol British School nt Archaeology at Rome. 
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Sir Thomas Barclay, M.P. 

Member of the Institute ol International Law. Memljer oi the Supreme Council 
ol the Congo Free State. Officer of tlie Legion of Honour. Author of Pfoblems 
of International Practice and Diploniacv; &c. M.P. for Blackburn, lOio. 

Thomas Callan Hudson. 

Kegistrar, ICasl London College, University oi London. Lute Indian Civil Service. ' Genna. 
Author of The Methns; Ac. ' 

Thomas Er.skine Holland, K.(\, D.f '.L., LL.D. i 

Ft How of All Souls College, Oxiorcl. iVofessor ol Inttrnational Law and I hplomacy I 
in the University ol Oxford, 1S74-1910. Fellow of the British Academy, f^^^ncher j p j... 
of Lincoln's Inn. Author ol Sttidirs in International 1 mw\ I he hlements of /miw 5- j 
prudence; Alberici (icntilis dc jure belli; The Laivs of War on lAntd; Xeutral Duties \ 
in a Maritime War; cS:c. ' 


Geneva Convention. 


i 


Thomas Gaskell Shtcarman (d. 1900). 

Author ot The Single Tax; Xatural Taxation; Distribution of Wealth; . 


] George, Henry. 


Colonel Sir Thomas Hungkrford Holdich. K.(‘.M.G., K.(M.L., D.Sc. I 

Superintendent F'rontier Surveys, India, 1892-1 S9S. ('.old Medallist, F-Ci.S. I p 
(London), 1887. Author ol The Indian Borderland, The County les of the | 

Aioard; India; Tibet; &c. * 


Rev. Thomas Martin Iandsay, D.D. i 

l^rincipal and Professor of Church History, United Free (Jhuixh College, Cilasgow. Gerson (/// pari). 
Author of Life of Luther; See. 1 

Vivian Bvam Lewes, K.I.C., F.C.S. 1 

Professor of Chemistry, Poyal Naval College, (-Greenwich. Chid Superintending Gas I Manufacture^ 1 . 
Cias E.'caminer to City of London. I 


Vernon Herhert Blac'kman, M.A., D.Su. 

Protessor of Botany in llie University of T-eeds. 
College, Cambridgi*. 


F'ormerly Fellow- of St John’s 


Fungi (in part). 


Rev. Wii-i.iam Ati(:i;.sTrs Brevooht Coomdok, M.A., F.K.G..S.. I’ji.l). (Jieni). 

Fellow ol M;i.gd;'.len College. Oxtonl. Ihoiesso ol Jinglisli History, St Duxid's 
College, Lain]M*ler, 18H0 1881. Author ol Guide dii Ilaut Tauphiin, I he Pnni>e 
of the Tbdi; Guide to itvindelwald ; Guide to Switzerland , I he Alps in Xatuie and in 
History; Sec, JCditor o( The Alpine Journal^ 1880-1881; Ac. 


TFrauenfeld; Frejus; 
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Gap ; Garda, Lake of ; 
Gemmi Pass; Geneva; 
Iceneva, Lake of. 


Walter Alison Phillips, M.A. 

Formerly ICxhibitioiier of Merton College and Senior Sclioiar ol St John's College. 
Ox lord. .Author ol Modern hurope; &c. 


/Frederick II. of Prussia 

(in pari). 

Gentleman ; 

Gentz, Friedrich ; 

^Germany: History (in paitk 


William Hac iier, Pii.D. 

Prolessor of Biblical Science at the Kabliinical Seminary, Budapebt. 
Sir Wat.ter Besant. 

S(ie the biographic.' I article, Bksant, Sir \V. 

Sir William ( rookes, F.R.S. 

See tlie, biogra])hicrd article, Crookes, Sir William. 


I Gamaliel. 

I Froissart. 

I Gem, Artificial. 


The Ven. William Cunnincjiiam, M.A., / 

Archdeacon ol Fly. Bukbi ck L<*ctunT in J^xclesiastical History, Trinity College, I « Trarfa 
Cambridge. Fellow of the British Vcudeniy. Ftdlow ol n'nnity College, Cambridge, j i UO. 

Author ol Growth of English Industry and Comniene; dec. * 


William Erne.st Dai.by, M.A., M.In.st.C'.E., M.I.M.E. / 

Protessor ot Civil and Mixlianical I'ligiiieering at tlie City and (biild.-. ot London I 

Institute Central Technical College, Soutli Kensington. F'onnerly University- Friction (in parf). 

Demonstrator in the Jingiiuxnng Depat tment oi Cainbritlge University. AuthoV j 

of 'The Bafancin^ of Engines; I'atves and Valve Gear Mechanism; Sec. I 


W'lLLiAM Fream, LL.D. (d. T906L 

Fornurh Lictiirer on Agricultural h'ntomology. University of I-Alinburgh, and 
Agricultural Correspondent of The Times. 


I Fruit and Flower Farming 

I (in part). 


William Feilden Craies, M.A. 

ICirrister-at Law , Inner Teni]»le. Lecturer on Criminal Liiw', King's College, Londrm. 
Editor of Archltold’s Criminal Plcadinc' (23rd edition). 


I Game Laws; 

{Gaming and Wagering. 


Rev. William Hunt, M.A., Litt.D. 

President of the Uoyal Historical Society ic)05-iooQ. Author of History of Enf'h\h f proude * 
Churchy sg 7 ~tiM; the Church of England m the Middle Ages; Political History of\^ * 
England, fr 6 o--iS\u; Sec. ' 1 Gardiner, 


(Freeman, Edward A.; 


Samuel Rawson. 


William James Hughan. 1 

Past S.U.D. of the (irand Lodge of England. Author oi Origin of the English Pite Freemasonry. 
of Freemasonry. I 


Walter Lynwood Fleming, A.M., Pii.D. 1 

Professor of Histfiry in Louisiana State University. Author oi Docunientat v Froedmon’s Bureau. 
Hi. story of Reconstruction; Sec. I 


William Lawson Grant, M.A. / 

Professor ol Colonial History, Queen's University, Kingston, Canada. Formerly | p ,. «. AiAvonAAr T 
Beil Lecturer in Colonial History, Oxford University. Editor of Acts of the Privy'i Aiexanuor l. 

Council (Canadian Scries). ’ ' 
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William Michaicl Rossetti. 

Sec the biograi^hical article, RossETTi, Dante G. 


[Fasell; OaddI; 
j Gainsborough ; 

I Ghirlandaio, Domenico; 
(Ghirlandaio, Ridolfo. 


William Raimond Baird, LL.D. 

Author of Manual of A mcrican College Fraternities', &c. Kdi tor of The Beta Theta Pi. 

Walter Si^therland Parker. 

Deputy Chairmau, Fur Section, London Chamber ol Coninicrcc, 


Fraternities, College 
Pur. 


Frans Josef Land. 

Free Church Federation. 
French Guinea. 

French West Africa. 
Friedland. 

Frisian Islands. 

Frisians. 

Fronde, The. 
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Galapagos Islands. 
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FRANCISCANS (otherwise calleil Friars Minor, or Minorites; 
also the Seraphic Order ; and in England (trey Friars, from the 
colour of the habit, which, however , is now brown rat her than grey), 
a religious order founded by St Francis of Assisi (q.v.). It was 
in 1206 that St Francis left his father's house and devoted himself 
to a life of poverty and to the service of the poor, the sick and the 
lepers ; and in 1209 that he felt the call to add preaching to his 
other ministrations, and to lead a life in the closest imitation of 
('hrist's life. Within a few weeks disciples began to join them- 
selves to him ; the condition was that they should dispose of 
all their possessions. When their number was twelve Francis 
led the little fl(»ck to Rome to obtain the pope's sanction for their 
undertaking. Innocent 111 . received them kindly, but with 
some misgivings as to the feasibility of the proposed manner of 
life ; these difficulties were overcome, and the pope accorded a 
provisional approval by word of mouth : they were to become 
clerics and to elect a superior. Francis was elected and made 
a promise of obedience to the pope, and the others promised 
obedience to Francis. 

This formal inauguration of the institute was in 1209 or (as 
seems more probable) 1210. Francis and his associates were 
first known as ‘‘ Penitents of Assisi," and then Francis ( hose the 
title of “ Minors." On their return to Assisi they obtained from 
the Benedictine abbey on Mount Subasio the use of the little 
chapel of St Mary of the Angels, called the Portiuncula, in the 
plain below Assisi, which became the cradle and headquarters of 
the order. Around the Portiuncula they built themselves huts 
of branches and twigs, but they had no fixed abodes ; they 
wandered m pairs over the country, dressed in the ordinary 
clothes of the peasants, working in the fields to earn their daily 
bread, sleeping in barns or in the hedgerows or in the porches of 
the churches, mixing with the labourers and the poor, with the 
lepers and the outcasts, ever joyous— the “ joculatores " or 
“ jongleurs " of God — ever carrying out their mis.sion of preaching 
to the lowly and to the wretched religion and repentance and 
the kingdom of Ciod. The key-note of the movement w^as the 
imitation of the public life of Christ, especially the poverty of 
Christ. Francis and his disciples were to aim at possessing 
nothing, absolutely nothing, so far as was compatible with life ; 
they were to earn their bread from day to day by the work of their 
hands, and only when they could not do so were they to beg ; 


they were to make no provision for the morrow, lay by no store, 
• accumulate no capital, possess no land ; their clothes should be 
j the poorest and their dwellings the meanest : they were forl^idden 
I to receive or to handle money. On the other hand they were 
. bound only to the fast observed in those days by pious Christians, 
, and were allowed to eat meat- th(‘ rule .said they should eat 
whatever was set before them ; no austerities were imposed, 
beyond those in.separable from the manner of lif(‘ they lived. 

I Thus the iastitiite in its original conception was quite different 
from the monastic institute, Benedictine or ( anon Regular. 
It was a confraternity rather than an order, and there was no 
formal novitiate, no organization. But the number of l)n)thers 
increased with extraordinary raj^idity, and the field of work 
: soon extended itself l^eyond the neighbourhood of Assisi and even 
I beyond Umbria within three or four years there were .setth'- 
> ments in J’eriigia, Cortona, Pisa, Florence and elsewhere, and 
missions to thi* Saracens and Moors were attempted by Francis 
! himself. About 1217 Franciscan missions set out for (Germany, 
France, Spain, Hungary and the Holy band ; and in 12 ic^ a 
number of provinces were formed, each governed by a pro\'inciaI 
minister. These dt'velopments, wdiereby the little band of 
Umbrian apostles had grown into an institute spread all over 
Europe and even penetrating to the I^ast, and numbering 
' thousands of members, rendered impossible the continuance of 
' the original free organization wfiereliy Francis's word and cx- 
ample were the sufficient practiriil rule of life for «t 11 : it was 
necessary as a condition of efficiency and even of existence and 
permanence that some kind of organization should he provided. 
From an early date yearly meetings or chapiers had been held 
j at the Portiuncula, at first attendi^d by the whole body of friars ; 
j but as the institute extended this became unworkable, and after 
! 1219 the chapter consisted only of the officials, provincial 
’ ministers and others. During Francis's absence in the East 
j (1219-1220) a delilxTate movement was initiated by the two 
vicars whom be had left in ('harge of the order, towards assimilat- 
ing it to th(^ monastic orders. Francis hurried back, bringing 
with him Elias of Cortona, the provincial minister of Syria, 
and immediately summoned an extraordinary general chapter 
(Scpt(Mnl)er 1220). Beh^re it met he had an interview on the 
situation with ('ardinal TIug(jlino of Ostia (afterwards Gregory 
IX.), the great friend and supporter of both Francis ami Dominic, 
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and he went to Honorius 111 . iit Orvieto and beg^^ed that Hugolino 
should be appointed the ofllcial protector of the order. The 
rerjnest was grftnted, and a l)ul] was issued formally approving 
the order ol Friars Minor, and decreeing that before admission 
every one must y>ass a year’s novitiate, and that after profe.ssion 
it was not lawful to leave the order, lly this bull the hriars Minor 
were constituied ni order in the technical sense of the word. 
When the chapter assembled, Francis, no doubt from a genuine 
feeling that he was not able to govern a great world-wide order, 
practically abdicated the post of minister-general by a])pointing 
a vicar, and the pf>licy of turning the Friars Minor into a great 
religions order was (‘onsislently puisiied, especially by IClias, 
who a year later became I-Yancis's vicar. 

St I'laiKi.s’s attitiulc towards tins rhan«(’ is of priinarv nnjmrtaiirc 
for the iiitcr]>ri‘tation oi fM-ancistaii history. 'lluTt* can he litth* 
doubt that Jus attes lions u«‘ver alten d Irom Ids first love, and tliat 
he looked hack regret hillv on the “ Ihuhnan iilyll " that had ])ass'*d 
away ; on the other hand, t In-re seems to he no reason for doubting 
that he saw that tlie nictli<wN of tlie eaiiv days were now no longer 
po.ssihle, and Ih.d he ;u<|iiiest(‘(l in the inevitable This seems to 
be 1 ‘iolessor lioetz’s vu‘W, wlio holds that Sabatiei’s ])icture ol 
Toaiieis’s agonizefl s:idne .s at witnessing the rlesl ruction ol his great 
ere.itioii going on iindi-r he. e\es, ha^ no LOimti’iiiarl in tad, and who 
rejects Ihe M'-w lli.il the I'liariges wen- lorecd on Francis against 
Jus beftci ludgment •>\ nugohno and Kims (see “ Note on Sourc(“s ** 
at rufl of article hiewds or .\ssisi . als<i hj lAs or ('okiow), 
(lOciz holds that tlie only Kmllicl was the mevifalilc one between 
an unn-abz.dile ide.il .and ds pr.ictK.d working among averag<‘ men, 
P*ul tliere d<M-s seem to !«' e\ idenet- that I'’rancis deplored tendencies 
towaids a departure Iroui llu* seven- siiujilicity ot lile and from the 
strict observ.im <- ol poverty which he cousid(-n*<l the giounrl idea 
ol Ins institute In the liual ledacliou of Ins Uule made m 1223 and 
111 Ins 'IVstanieut, made atlei it, he a.gam ele.irly asserts Ins mmei 
ou these sunp-cls, esp<*« lallv on p<»\erty , and m the Testament In- 
foibids .iny cdosses m the mlei pi<‘t*ition of the Kuli-, <leclarmg that 
it IS to be taken simplv as it stands Sab;itiei ’s view- as to the difler- 
cncf b<‘twe(‘n the " First Kule ” and tliai of 12^3 is jiait ol his 
general theory, .and i-^, to say ilie least, a grave c^xaggenition Ko 
(louht the Fit's! Knle, w'lneh is fulh'lour times as long, giv’cs a better 
picture of St Francis’s miml and eliaracter ; the later Rule ha.s been 
lonned fjxnn the eailiei by llu- elimmation ol the lre<jueiit .sc'.npture 
te\<sand the eddic^iloi v < l<-ineut : but the gretib-r jiortion of it stootl 
almost verbally in tlu- e.irliei . 

On Francis’s death in 1226 the government of the order rested 
in the Imnds of IClias until ihe chapter of 1227. At thi.s chaptci 
lilias was not elecU-d ministtir*general ; tlie building of the groat 
basilica anil monastery at A.ssisi was so manifest a violation of 
St Francis’.s ideas and ])r(*cepts that it produced a reaction, and 
lohn Paronti became Si JYancis’s first successor. He held fa.st 
to St JYancis’s i(U*as, hut vvas not a strong man. At the chapter 
ol J230 a discu.shion aroM- coneerning the landing force of St 
F'rancis's 'I'oslament, and the interpretation of certain portions 
of the Rule, especiallv concerning poverty, and it was determined 
to suhirut the (luestion.s to J\ij)e (iregorv IX., who ))ad liecn St 
Franei.s’s friend and had helpeil in the final redaclion of the Rule, 
lie issued a hull, doiinuii, which doclar<*d that as the 'Jesta- 
mint had not rcceiv<*<l tlie sanction oi the gi-noral chapter it 
was not binding on the order, and also allowed trustees to hold 
and administer inonev for the order. John T^irenti and those 
w ho wi.shed to maintain St Francis’s institute iiUat'.t were greatly 
disturbed by these relaxations ; hut u majority of the chapter of 
1232, by a .‘^ort ol i/Vh//, proclaimed Elias minister -general, 
and John retired, though in those days the otliee was for life. 
I’nder KliM.s the order entered on a period of extraordinary 
(‘xlension and prosperity : the nuinln'r of friars in all parts of the 
world increased womlerfully, new province.s were formed, new* 
missions to the heathen organized, the Franciscans entered tlie 
universities and \ ied witli the Dominicans as teai^hers of theology 
and canon law, and as a body they liecame influential in church 
and .state. With all this side of Elias's policy the great bulk of 
the order svrnpathi/ed : hut his rule wa.s dt^spotic and tyrannical 
and his private life was lax — at least according to any Franciscan 
standard, for no charge of grave irregularity wtis ever lirought 
against him. And so a widespread movement against his govern- 
ment arose, the backbone of which was the university element 
at l*aris and Oxford, and at a dramatic scene in a chapter held 
in the presence of Gregory IX. Elias was deposed (1239). 


The story of tlu-se first ve«irs after St I'rancis’s death is best told 
by Ed. Eempj). lone I'ilie de Coftone (1901) (hut see the w'iiruing 
at the end of the artiel • Ei ias of Cortona). 

At this time the Fr.mciscans were divided into three parties : 
there were the Zealots, or Spirituals, who called for a literal 
observance of St Francis’s Rule and Testament ; they deplored 
all the developments since 1219, and protested against turning 
the institute into an order, the frequentation of the universities 
and the pursuit of learning ; in a word, they wished to restore 
the life to what it had been during the first few years — the 
hermitages and the huts of twigs, and the care of tlie lepers and 
the nomadic preacliing. The Zealots were few in number but of 
great consequence from the fact that to them belonged most of 
the first disciples and the most intimate companions of Si Francis. 
They had been grievously persecuted under F.lias — Br. Leo and 
others had been scourged several had been imprisoned, one 
while tr)Mug to escape was accidentally killed, and Br. Ikirnard, 
the “ first disciple," passed a year in liiding in the forests and 
mountains hunted lik(* a wild beast. At the other extreme was 
a partv of relaxation, that abandoned any serious effort to practise 
lYanciscan poverty and simplicity of life. Between these two 
stood the groat middle party of moderates, who desired indeed 
that the lYanciscans slionld be really yioor and simjile in their 
manner of life, and really pifnis, but on the other hand appiroved 
of the development of the Order on the lines of other orders, 
of the acquisition of influence, of the cultivation of theology and 
other sciences, and oi the fre(|ucnting oi llie universities. 

The cpicstioiis ol juijicjplt- .i.t isMic iii these coiit rov('rsies is rea.soii- 
<ibly .'intl ch-arly st.itetl, troni the nioflern (’.i])nchiii stari<li>oint, in 
the “ Introducttirv Essiiy " to The Tyui>!> aiul hoiv ihev came U> 
T.uf^daiid, by J-'r. t'ulhbert (1003) 

The moderate party was by far the largest, and embraced 
nearly all tlie friars of France, England and Germany. It wa.s 
the Moderates and not the Zealots that brought about Elias’s 
deposition, and tlie next general ministers belonged to this party. 
Further relaxations of the law of poverty, however, caused a 
reaction, and Jolin of Parma, one of the Zealots, l^ecamc minister- 
general, 1247-1257. Under him the more extreme ol the Zealots 
took up and exaggerated the theories of the ICterrial Gospel of 
the (^ilabrian ( istercian abbot Joachim of Fiore (Floris) ; some of 
their writings were condemned as heretical, and John of Parma, 
wlio was implicated in these apocalyptic tendencies, had to resign, 
lie w'us succeeded by St Bonaventura (1257-1274), one of the 
best type of the middle party. He wtis a man of high character, 
a theologian, ii mystic, :i holy man and a strong ruler. He set 
himself with determination to effect a working compromise, 
and proceeded with firmness against the extremists on both 
sides. Pail controversy and recrimination and persecution had 
stiffened the more aid *nl among the Zealots into ob.tinatc* 
fanatics - some of them threw thern.selvcs into a movement 
that may best be briefly described as a recrudescence of Mon- 
laiiisin (see Lmile Gelihart's Italie mystique, 1890, cc. v. 
and vi.), and developed into a number of sects, some on the 
fringe of Catholic Christianity and others beyond its pale. But 
the majoriU^ of the Zealot party, or Spirituals, did not go so far, 
and adopted as the principle of Franciscan poverty the formula 
“ a poor and scanty use ” {usus pauper et ieuuis) of earthly goods, 
as opposed to the “ moileratc use ’’ advocated by the less strict 
party. The question thus po.sed came before the Council of 
Vienne, 1312, and was determined, on the whole, decidedly in 
favour of the stricter vdew. Some of the French Zealots were not 
satisfied and formed a semi-schismatical body in Provence ; 
twenty-five of them were tried before the Inquisition, and four 
were burned alive at Marseilles as obstinate heretics, 1318. After 
thi.s the schism in the Order subsided. But the disintegrating 
forces produced by the Great Schism and by the other disorders 
of the 14th century caused among the Franciscans the same 
relaxations and corruptions, and also the same reactions and 
reform movements, as among the other orders. 

The chief of these reforms was that of the Observants, which 
began at Foligno about 1370. The Observant reform was on 
the basis of the “ poor and scanty use ” of worldly goods, 
but it was organized as an order and its members freely pursued 
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theological studies ; thus it did not represent the position of the 
original Zealot party, nor was it the continuation of it. The 
Observant reform spread widely throughout Italy and into 
France, Spain and Germany. The great promoters of the move- 
ment were St Bernardine of Siena and St John ( apistran. The 
council of Constance, 1415, allowed the French Obser\'ant 
friaries to be ruled by a \'icar of their own, under the minister- 
general, and the same privilege was soon accorded to other 
countries. By the end of the middle ages the Observants had 
some T400 houses divided into 50 provinces. This movement 
produced a “ half-reform ” among the Conventuals or friars of 
the mitigated observance ; it also called forth a number of lesser 
imitations or congregations of strict observance. 

After many attempts had been made to bring about a working 
union among the many observances, in 1517 Leo X. divided the 
Franciscan order into two distinct and independent bodies, 
each with its own minister -general, its own provinces and 
provincials and its own general chapter : (1) The Conventuals, 
who were authorized to use the various papal dispensations in 
regard to the observance of poverty, and were allowed to possess 
property and fixed income, corporately, like the mcmastic orders : 
(2) The Observants, who were bound to as close an observance 
of St Francis’s Rule in regard to poverty and all else as was 
practically possiblii. 

At this time a great number of the Conventuals went over to 
the Observajits, who have ever since been by far the more 
numerous and influential branch of the order. Among the 
Observants in the course of the sixteenth century arose various 
reforms, each striving to approach more and more nearly to St 
Francis’s ideal ; the chief of these reforms were the Alcantarines 
in Spain (St Peter of Alcantara, St Teresa’s friend, d. 1562), 
the Riformati in Italy and the Recollects in France : all of these 
were semi-independent congregations. The Capuchins (<7.«.), 
established c. 1525, who claim to be the reform which approaches 
Nearest in its conception to the orginal type, became a distinct 
order of Franciscans in 1619. Finally l.co XI TT. grouped the 
FrancistMus into three bodies or orders- the Conventuals ; the 
Observants, embracing all branches of the strict observance, 
except the (apu chins ; and the Oipurhins —which together 
c(m.stitute the “ First Order,” For the “ Second Order,” or the 
nuns, see (xaka, St, and ( lakes. Poor ; and for the “ Third 
Order ” seic Tektiariks. Many of the Tertiaries live a full) 
monastic life in community under the usual vows, and are formed 
into Congregations of Regular Tertiaries, both men and women. 
They have been and are still very ninnerous, and give thern.scives 
np to education, to the care of the sick inid of orphans and to 
good works of all kinds. 

No order has had so stormy an internal history as the PVancis- 
cans ; yet in spite of all the trouble.s and dissensions and strivings 
that havt^ marred Franciscan history, the PViars Minor of every 
kind have in each age faithfully and zealously carried on St 
Francis's groat work of ministering to the spiritual needs of the 
poor. Always recruited in large measure from among tlie poor, 
they have ever been the order of the poor, and in their preaching 
and missions and ministrations they have ever laid themse]\*es 
out to meet the needs of the poor. Another great work ot the 
Franciscans throughout the whole course of their history has 
been their missions to the Maliommedans, both in western Asia 
and in Xorth Africa, and to the heathens in ('hina, Japan and 
India, and North and South America ; a great number of the 
friars were martyred. The news of the martyrdom of five of 
his friars in Morocco was one of the joys of St Francis’s closing 
years. Many of these missions exist to this day. In the Univer- 
sities, too, the Franci.scans made themselves felt alongside of 
the Dominicans, and created a rival school of theology, wherein, 
as contrasted with the Aristotelian ism of the Dominican school, 
the Platonism of the early ('hristian doctors has l)een perpetuated. 

The Franciscans came to England in 1224 and immediately 
made foundations in Canterbury, I^)ndon and Oxford ; by the 
middle of the cen there w’cre fifty friaries and over 1200 
friars in England ; at the Dissolution there were some 66 Fran- 
ciscan friaries, whereof some six belonged to the Observants 
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(for list see Catholic Dictionary and h\ A. (^lasquet's English 
Monastic Life, 1904). Ihough nearly all the English houses 
belonged to what has been called the ” middle party,” as a 
matter of fact they practised great poverty, and the com- 
missioners of Henry Vlll. often remark that the Franciscan 
Friary was the poorest of the religious houses of a towm. 'Fhc 
English i)royince was one of tlie most remarkable in the order, 
especially in intellectual achievement : it produced Friar 
Roger Bacon, and, with the single (‘xception of St Bonaventure, 
all the greatest doctors of the I'Vanciscan theological school — 
Alexander Hales, Duns Scotus and Occam. 

1 he hrani'iscans have always been the most numerous by 
far of till* religious orders ; it is estimated tiuit about the period 
of the Reformation the Friars Minor must have numbered 
nearly 100,000. At the present day the statistics are roughly 
(including lay-brothers): Observants, 15,000, Conventuals, 
1500 ; to the.se should be added 9500 Capuchins, making the 
total number of Franciscan friars about 26,000. 'i'here are various 
houses of Observants and Capuchins in Faigkind and Ireland; and 
the old Irish Omventuals survived the penal limes and still exist . 

There have been four Franciscan popes : Nicholas TV. (1288- 
1292), Sixtus JW (1471-1484), Sixtus V. (1585-1590), ( lenient 
XIV. (1769 1774) ; the three last w'erc ('onventuals. 

The great sonrer* lor F'ranciscan history is Waddiug’.s AnnaUs ; 
it has been many times i-unimiieii, .oiiJ now (‘xteiuls m 25 vois. fol. 
to the year 1O22. Tlie sloiy is also told by Ilelyol, Hist ties ovdtes 
religicttx (1714), \ol. vii Alindgiiieiits, with r(‘f»*renees to recent 
litenitiiro, will Im‘ found in Max 1 leimbiirliet , Chden und Kongrtff’n- 
tioiien (iSi^)), 1 .^7-31 ; m W(*i/.er imd Welle, Kirchenlexunn 

(2nd ed.), articles “ Arniiit ( 111 ),’ “ J*'ianci.scaner ordeu ” (this 

article contains tlie best account ol th<‘ inner hi.story and tin* polity 
of the ordei tip to i880) ; m flerzog, Uealtoryklopadie (3rd erl.), 
articles Franz von AswSisi " (fullest lelen'iices to literature up to 
i8<)q), “ Fralicellen.” Of modern erihcal studies on Franciscan 
ongms, K. Muller’s Au/unge drs At imoi tenor dev* n},d dcr liuss- 
hnuiers(hifften (1885), .uul various artides by F. F.hrie in Anhiv fur 
l.UteraiHr” uud Ktrihengcschtchte dcs Mtitelalters and ZeitschriU fur 
Kalholische Theologw^ s])ecKil Tneiitum. En lesion's charm- 

ing chronicle of “ Tin* ( omiiig of the t'riars Minor mlo EugUiud ” 
has been traii.slated into l*'ng)ish by the ('at>iichin hr. I'uthbert, 
wJio has j>retix(‘d an lutrodiietoiy Kssay giving by /ui tlie best 
account m English of “ th(‘ Spin! and (ienius ot tlu‘ hVanciscan 
Friars" {The Friars and h<nv they ennia to Fngland, 190^) Fuller in- 
formation on the* English Franciscans wull be* lound in C, Little's 
Giry Triars in Oxptrd (Oxloiel iJist. Soc,, i.Se)2). (E. B.) 

FRANCK. 'The name of h'rane. k has been given indisi riminately 
IniL improperly to painters of the school ot Antwerp wliei belong 
te> the families of Franeken (q.tK) and Vrane;x {q.o.). One artist 
truly entitled to be called F'randv is (mbriel, wJio entered the 
gild of Antwerp in 1605, b(*eame its president in 1646 and died 
in ib59. Ihit his works cannot now be traced. 

FRANCK, CI^SAR (1H22 French musical composer, a 

Belgian by birth, who <\iin(* of (rerman stock, was born at 
Liege on the jotli ot December 1S22. ’J’hoiigli one of the most 
remarkable of modern composers, (’es, r hraiK'k laboured for 
many years in comparative obscurity. After :.ome preliminary 
studies at Liege he came to Paris in 1857 and entered the ron- 
servatoire. He at once obtained the (^.->1 prize for piaru^. irans- 
])osing a fugue at sight to the astonishment ol the professors, 
for he was only fifteen, lie won the prize for the organ in 1841, 
after which lie settled down in the French capital as teacher 
of the piano. Tlis earliest compositions date from this period, 
and include four trios for piano and strings, liesides sev( ral 
piano pieces. Euth, a biblical cantata, was prorluced with 
success at the ('onscrvaloire in 1846. An opera <*n titled Le 
Valet de ferme was written about this time, but lias never Ime.n 
performed. For many years Franck led a retired life, devoting 
himself to teaching and to his dutitis as organist, first at Saint 
Jean-Sainl-Frangois, then at Stc ( lotilde, wliere he acejuired 
a great reputation as an improviser. He also wrote a mass, 
heard in 1861, and a (]iiantity of motets, organ pieces and other 
works of a religious character. 

Franck was appointed q^rofessor of the organ at the I'ari.s 
conservatoire, in succe.s.sion to Benoist, his old master, in 1872, 
and the following year he was naturalized a Frenchman. Until 
then he was esteemed as a clever and conscientious musiciarL 
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but he was now alx)ut to prove his title to something more. 
A revival of his early oratorio, Ruth, had brought his name 
again before the public, and this was followed by the production 
of Redemption, a work for solo, chorus and orchestra, given 
under the direction of M. Colonne on the loth of April 1873. 
The unconvcntionality of the music rather disconcerted the 
general public, but the work nevertheless made its mark, and 
Franck became the central figure of an enthusiastic circle of 
pupils and adherents whose devotion atoned for the comparative 
indifference of the masses. His creative power now manifested 
itself in a series of works of varied kinds, and the name of Franck 
began gradually to emerge from its obscurity. The following 
is an enumeration of his subsequent compositions : Rebecca 
(1881), a biblical idyll for solo, chorus and orchestra ; Les 
Beatitudes, an oratorio composed between 1870 and 1880, 
perhaps his greatest work ; the symphonic poems, bolides 
(1876), Le Chasseur matidit (1883), Les Djinns (1884), ft>r piano 
and orchestra; Psyche (1888), for orchestra and chorus; 
symphonic variations for piano and orchestra (1885) ; symphony 
in 1) (i88q) ; quintet for piano and strings (i88o) ; sonata for 
piano and violin (i886) ; string quartet (1889) ; prelude, choral 
and fugue for piano ( 1 884) ; prelude, aria and finale for piano 
(i88()); various songs, notably “La Procession” and “ Lt!S 
Cloches du Soir.” Franck also composed two four-act operas, 
Hulda and Chiselle, both of which were produced at Monte 
Larlo after his death, which took place in Paris on the 8th of 
November i8()o. 'the second of these* was left by the master 
in an unfinished state, and the instrumentation was completed 
by several of his pupils. 

( esar Franck’s influence on younger Fnaich composers has 
been very great. \'et his music is Herman in character rather 
than I^’rencl). A more sincere, modest, self-respecting compo.ser 
probably never existed. In the (*entre ot the brilliant French 
capital he was able to lead a laborious existence consecrated 
to his threefold career (»t organist, teac her and comfKiser. He 
tiever sought to gain the suffrages of the public by unworthy 
concessions, but kept straight on his path, ever mindful of an 
ideal to be reached and never swerving therefrom. A statue 
was erected to the memory of H<^sar Franck in Paris on the 
22nd of October the occasion producing a panegyric from 
Allred Pnineau, in which he speaks of the composer’s works as 
“ cathedrals in sound.” 

FRANCK, or Fkank |latini/.ed FrancusJ, SEBASTIAN (r. 
c. 1543), Herman freethinker, was born about 1499 at 
l)onauw()rth, whence he constantly styled himself Franck von 
Word. He entered the university of IngoldstadI (March 26, 
15J5), and procTcded ihenc'e to the Dominican (ollege, incor- 
porated witii the university, at Heidelberg. Here he met his 
.siibsec|uent antagonists, Buc'cr and Frecht, with whom he seems 
to have attended the Augsburg conference (October 1518) at 
which 1 Alt her declared himself a true .son of the Hhurch. He 
afterwards reckoned the Leipzig disputation (June-July 1519) 
and the burning of the papal bull (December 1520) as the begin 
ning of the Reformation. Having taken priest's orders, he held in 
1524 a cure in the neighbourhood of Augsburg, but soon (1525) 
went over to the Reformed party at Nuremberg and became 
preacher at Hustenfelden, His first work (finished September 
1527) was a Herman translation with additions (1528) of the first 
part of the Diallage, or Conciliatio locorum Scripturae, directed 
against Sacramentarians and Anabaptists by Andrew Althamer, 
tlten deacon of St Sebald’s at Nun*miierg. On the 17th of Marc'h 
1528 he married Ottilie Heham, a gifted lady, whose brothers, 
pupils of Albrecht Durer, had got into trouble through Anabaptist 
leanings. In the same year he wrote a very popular treatise 
against drunkenness. In 1529 he produced a free version 
(Klaghrief der armen Durfligen in England) of the famous Supply- 
cacyon oj the lieggers, written abroad (1528 ?) by Simon Fish. 
Franck, in his preface, .says the original was in English ; else- 
where he says it was in Latin ; the theory that his (German was 
really the original is unwarrantable. Advance in his religious 
ideas led him to seek the freer atmosphere of Strassburg in the 
autumn of 1529. To his translation (1530) of a Latin Chronicle 


and Description of Turkey, by a Transylvanian captive, w^hich 
had been prefaced by Luther, he added an appendix holding up 
the Turks as in many respects an example to Christians, and 
presenting, in lieu of the restrictions of Lutheran, Zwinglian 
and Anabaptist sects, the vision of an invisible spiritual church, 
universal in its scope. To this ideal he remained faithful. At 
Strassburg began his intimacy with Caspar Schwenkfeld, a con- 
genial spirit. Here, too, he published, in 1531, his most im- 
portant work, the Chronica, Zeiibuch und Geschichtsbibel, largely 
a compilation on the basis of the Nuremberg Chronicle (1493), 
and in its treatment of social and religious questions connected 
with the Reformation, exhibiting a strong sympathy with 
heretics, and an unexampled fairness to all kinds of freedom in 
opinion. It is too much to call him “ the first of German 
historians ” ; he is a forerunner of Gottfried Arnold, with more 
vigour and directness of purpose. Driven from Strassburg by 
the authorities, after a short imprisonment in December 1531, 
he tried to make a living in 1532 as a soapboiler at Esslingen, 
removing in 1533 for a better market to Ulm, w^here (October 28, 
1534) he was admitted as a burgess. 

Ilis Wehbiich, a supplement to his Chronica, was printed at 
Tubingen in 1534 ; the publication, in the same year, of his 
Paradoxa at Idm brought him into trouble with the authorities. 
An order for his banishment was withdrawn on his promise to 
submit future w'orks for censure. Not interpreting this as apply- 
ing to works printed outside Idm, he published in 1538 at Aug.s- 
burghis Guldin Arch{wi{h pagan parallels to ('hristian sentiments) 
and at Frankfort his Germaniae ihromcon,\\\t\\ the result that he 
had to leave Ulm in January 1539. He seems henceforth to have 
had no .settled abode. At Basel he found work as a printer, and 
here, probably, it was that he died in the winter of 1542-1543. 
He had published in 1539 his Kriegbuchlein des Friedens (p.seu- 
donymous), his Schrifftliche und ganz griindliche Auslegnng des 
64 Psalms, and his Das verbntschierle mit sieben Sicgeln ver- 
ichlossene Buch (a biblical index, exhibiting the dissonance of 
Scripture); in 1541 his Spruchworter (a collection of proverbs, 
several times reprinted witli variations) ; in 1542 a new edition 
of Ins Paradoxa ; and some smaller works. 

Franck combined the humanist’s passion for freedom with the 
mystic's dev^otion to the religion of the spirit. His breadth of 
human .sympathy led him to positions which the comparative 
study of religions has made familiar, but for which his age 
was unprepared. T-uther contemptuously dismissed him as a 
“ devil's mouth.” Pastor Frecht of Nuremberg pursued him 
w'ith bitter zeal. But his courage did not fail him, and in his 
last year, in a public Latin letter, he exhorted his friend John 
Campanus to maintain freedom of thought in face of the charge 
of heresy. 

Sec llegler, m Hiuick’s liealencyklopddic (1899) ; C. .A. Hum*, 
Sebastian Franck von Word (18^)9) ; J. F. Smith, 111 Theological 
Review (.April 1874) ; E. Tfiiisch, Sebastian I'lnnck von Donauwoifh 
mid seine Lehrcr ( 1 8«> 3) (.A . Go, ♦) 

FRANCKE, AUGUST HERMANN (1663-1727), Herman Pro- 
testant divine, was born on the 22nd of March 1663 at Lubcck. 
He w'as educated at the gymnasium in Gotha, and afterwards at 
the universities of Erfurt, Kiel, where he came under the influence 
of the pietist Christian Korlholt (1633-1694), and Leipzig. 
During his student career he made a special study of Hebrew' and 
Greek ; and in order to learn Hebrew more thoroughly, he for 
some time put himself under the instructions of Rabbi Ezra 
Edzardi at Hamburg. He graduated at Leipzig, w'here in 1685 
he IxTame a Privatdozent. A year later, b)' the help of his friend 
P. Anton, and with the approval and encouragement of P. J. 
Spener, he founded the (^ollegium Philobibliciim, at w'hich a 
number of graduates w^ere accustomed to meet for the systematic 
study of the Bible, philologically and practically. He next pa.sscd 
some months at Liinehurg as assistant or curate to the learned 
superintendent, C. II. Sandhagen (1639-1697), and there his 
religious life was remarkably quickened and deepened. On 
leaving TAineburg he spent some time in Hamburg, where he 
became a teacher in a private school, and made the acquaintance 
of Nikolaus I-ange (1659^-1720). After a long visit to Spener, 
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who was at that time a court preacher in Dresden, he returned ' 
to Leipzig in the spring of 1689, and began to give Bible lectures 
of an exegetical and practical kind, at the same time resuming 
the Collegium Philobiblicum of earlier days. He soon became 
popular as a lecturer ; but the peculiarities of his teaching almost 
immediately aroused a violent opposition on the part of the 
university authorities ; and before the end of the year he was 
interdicted from lecturing on the ground of his alleged pietism, 
'fhus it was that Francke’s name first came to be publicly 
associated with that of Spener, and with pietism. Prohibited 
from lecturing in Leipzig, Francke in 1690 found work at Erfurt 
as “ deacon ” of one of the city churches. Here his evangelistic 
fervour attracted mtrttitudes to his preaching, including Roman 
Catholics, but at the same time excited the anger of his opponents; 
and the result of their opposition was that after a ministry of 
fifteen months lie was commanded by the civil authorities 
(27th of September 1691) to leave Erfurt within forty-eight 
hours. The same year witnessed the expulsion of Spener from 
Dresden. 

In December, through Spener ’s influence, Francke accepted 
an invitation to fill the chair of Creek and oriental languages 
in the new university of Halle, which was at that time being 
organized by the elector Frederick III. of Brandenburg ; and at 
the same time, the chair having no salary attached to it, he was 
appointed pastor of Glaucha in the immediate neighbourhood 
of the town. He afterwards became professor of theology. Here, 
for the next thirty-six years, until his death on the, Stii of June 
1727, he continued to discharge the twofold office of jiastor and 
professor with rare energy and success. At the very outset of 
his Labours he had been profoundly impressed with a sense of his 
responsiliility towards the numerous outcast cluldren who were 
growing up around him in ignorance and crime. After a number 
of tentative plans, he resolved in 1695 h* institute what is often 
called a “ nigged school,” supported by public charity. A single 
room was at first sufficient, but within year it was found 
necessary to purchase a house, to which another was added in 
1697. In 1698 there were 100 orphans under his charge to be 
clothed and fed, besides 500 children who w'ere taught as day 
scholars. The scliools grew' in imf)ortance and arc still known as 
the Francke\sfhe Stijlun^eti. The education given was strictly 
religious. Helirew was included, w’hile the Greek and Latin 
classics were neglected ; the Homilies of jMacarius took the filace 
of Thucydides. The same j)rinciple was consistently applied in 
his uniYcrsity teaching. Even as professor of Oeek he had given 
great prominence in his lectures to the study of the Scriptures ; 
hut he found a much more congenial sphere when, in 1698, he 
was appointed to the chair of theology. \A*t his first courses 
of lectures in that department were readings and expositions of 
the Old and New Testament ; and to this, as also to hermeneutics, 
he always attached special importance, believing that for theology 
a sound exegesis was the one indisf)ensal)le requisite. Theo- 
logus nascitur in scripturis,’’ he used to say ; but during his 
occupancy of the theological chair he lectured at various times 
upon other branches of theology also. Amongst his colleagues 
were Paul -Anton (1661 1730), Joachim J, Breithaupt ( 1658-j 732) 
and Joachim Lange (1670 -1744), — men like-minded with him- 
self. Through their influence upon the students, Halle liecamc 
a centre from which pietism {q.v,) became very wddely diffused 
over Germany. 

Ilis principal contributions to theological literature were : Manu 
(iuctio ad lectionam Scripturcte Sacrae (1693) ; Praclectiones hetme 
neuticae (1717) I Commentatio dtt scopo hbroymn Vetens et Sovi 
Testamenti (172.1) : and Lectiones paraetieticac (1720 1736). The. 
Manudiictio was translated into English in 1813, under the title A 
Cntide to the Reading and Study of the Holy Scriptures. An account 
c)t his orphanage, entitled Segensvollc fuissstapfen, tVc. (1709), which 
subsequently passed tlirough several editions, has also Ix-en partially 
translated, under the title The Footsteps /// Dtvine Providnue . 
or^ The iMuniiful Hand of Heaven defvaving the Expenses of Faith. 
Sec H. E. F. Guericke’s A. H. Francke (1827), which has been trans- 
lated into English {The Life of A. H. Francke, 1837); Gustave 
Kramer’s Beitrdge zur GeschicMe .-I. H. Francke' s (i86i), and Neuc 
Beitrdgc (1875); A. Stein, A. H. Francke {3rd ed., 1894); artich' 
m Herzog - Hauck’s Realencyklopddie (ed, 1899); Knuth, Die 
Francke* schen Stiftungen (2nd ed., 1903). 


FRANCKEN. Eleven painters of this family cultivated their 
art in Antwerp during the i6th and 17th centuries. Several 
of these were related to each other, whilst many bore the same 
Christian name in succession. Hence unavoidable confusion in 
the subsequent classification of paintings not widely differing 
in style or execution. When Franz Francken the first found a 
rival in Franz Francken the second, he described himself as the 

elder,” in contradistinction to his son. who signed himself 
the “younger.” But when Franz the second was threatened 
with competition from Franz the third, he lock the name of 
“ the elder,” whilst Franz the third adopted that of Franz “ the 
younger.” 

It is possible, though not by any means easy, to sift the works 
of these artists. The eldest of the Franckens, Nicholas of 
Herenthals, died at Antwerp in 1596, with nothing but the 
reputation of having been a painter. None of his works remain. 
He bequeathed his art to three children. Jerorn Francken, the 
eldest son, after leaving his father’s house, studied under Franz 
Floris, whom he afterwards served as an assistant, and wandered, 
alx)ut 1560, to Paris. In 1 566 he was one of the masters employed 
to decorate the palace of Fontainebleau, and in 1574 he obtained 
the appointment of court painter from Henry 111 ., who had just 
returned from Poland and visited Titian at Venice. In 1603, 
when Van Mander wrote his biography of Flemish artists, Jerom 
Francken was still in T*aris living in the then aristocratic 
Faulx^urg St Germain. Among his earliest works we should 
distinguish a “ Nativity ” in the Dresden museum, executed in co- 
operation with hVanz Floris. Another of his important pit;ces 
is the “ Abdication ol Charles \\ '* in the Amsterdam museum. 
Equally interesting is a “ Portrait of a Falconer,” dated 1558, in 
the Brunswick gallery. In style these pieces all riMiill Franz 
Floris. Franz, the second son of Nicholas of Herenthals, is to 
be kept in metnor> as Fran/ Francken the first. He was born 
about 154..1, matriculated at Antwerp in 1567, and died there in 
ibi6. lie, too, studied under Floris, and never settled abroad, 
or lost the hard and gaudy style, which h<* inhiTited from his 
master. Several of his j)ictLires are in tht* mu.seumof Antwerp; 
on(‘ dated 1597 in the Dresden museum represents “Christ on 
the Road to Clolgotha,” and is signed by him as D. o (Den oiiden) 
F. Franck. .Ambrose, the third son of Nicholas of Herenthals, 
has iH'queathcd to us more speicimens of his skill than Jerom or 
Franz the first. He first started as a partner with Jerom at 
Fontainebleau, then he returned to Antwerp, wlu‘re he jias.sed 
for his giUI in 1573, and he lived at Antwerj) till ibiS. Ilis 
best works arc the “ Miracle of the Loaves and Fishes ” and llui 
“Martyrdom of St Crispin,” both large and ambitious eoin- 
fK>sitions in the Antwerp museum. In both these* j)ieces a iair 
amount of power is displayed, but marred by want of atmosphere 
and shadow or by hardness of line and gaudine.ss of tone. There 
is not a trace in the three painters named of the influence ol the* 
revival which took place? under the lead of Rube*ns. hVanz 
Francken the fir.st trained three .sons te) his profession, the eldest 
of whom, thougli he j)ractiseel as a master e)f gild at Antvvi;rp 
from 1600 to 1610, left no visible* trace e)f his lalnnirs l)t*lund. 
Jerom the .second took .service with his uncle Aml)re)hc. He 
was born in 1578, passed fe)r his gild in 1607, and in 1620 
produced that curious picture eif “ lleiratius ('ex les elefcneliiig 
the Sublician Hriilgc* ” which still liangs in the Antwerp museum. 
The third son of Franz Francken the fir.st is kranz Franckcai 
the second, who signed himself in pictures till 1616 “the younger,” 
from 1630 till his death “the elder” k. Francken. These 
pictures are usually of a small size, and are found in considerable 
numbers in continental collections. Franz h'rancken the .second 
was lx)rn in 1581. In 1605 he entered the gild, of which he 
sul>sequently became the pr(.*sident, and in 1642 he died. His 
earliest composition is the “ (Yucifixion ” in the Belvedere at 
Vienna, dated 1606. His latest compositions as “ the youngi*r ” 
F. Francken are the “Adoration of the Virgin ” (1616) in the 
gallery of Amsterdam, and the “ Woman taken in Adultery ” 
(1628) in Dre.sden. From i6j6 to 1630 many of his pieces are 
signed F. Francken ; then come the “ Seven Works of ( harity ” 
(1630) at Munich, signed “ th(* elder F. F.,” the “ Prodigal Son ” 
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(1633) at the Louvre, and other almost countless examples. 
It is in F. Franckcn the seconds style that we first have evidence 
of the struggle which necessarily arose when the old customs, 
hardened by Van Orley and Floris, or Hreughel and De Vos, 
were swept away by Rubens. But F. I'Yanckcn the second, as 
before observed, always clung to small surfa<'es : and though 
he gained some of the freedom of the moderns, hi? lost hut little 
of the dryness or gaudiness of the earlier Italo-Flemish revivalists. 
F. Franckcn the third, the last of his name who deserves to be 
recorded, passed in the Antwerp gild in if)3c> and died at Antwerp 
in 1667. His practice w'as chiefly confined to adding figures to 
the architectural or landscayie pieces of other artists. As Franz 
Fourbus sometimes put in the portrait figures for Franz Francken 
the second, so Franz Franc-ken the third often introduced the 
necessary personages into the works of Pieter Neefs the younger 
(museums of St Petersburg, Dresden and the Hague). In a 
“ Moses striking the Rock,^’ dated 1654, of the Augsburg gallcrv, 
this last of the Franckens signs D. o (Den ouden) F. Franck. 
In the pictures of this artist we most clearly discern the effects of 
I<ulx5tis*s example. 

FRAMCO-GfiRMAN WAR (1870^ 1871). The victories of 
IVussia in 1866 over the Austrians and their German allies (see 
SKVE.^^ Wkeks’ War) rendered it evident to the statesmen and 
soldiers of France that a struggle between the two nations could 
only be a fjucstion of time. Army reforms were at once iind( r- 
taken, and measures were initiate.d in hVance to place the- 
armament and equipment of the troops on a level with thi- 
requirements of the times, 'fhc chassepot, a new hrcecle 
loading rifle, imrnensdv .•>uj)crior to the Prussian necdle-gtin, 
was issued ; the an.ill(;ry trains were thoroughly overhauled, 
and a new irmcliine*gun, thi* wjtrailleusr, from which much was 
expected, introduced. Wide schemes of reorganization (dm- 
mainly to Marshal Niel) were set in motion, and, siru-e these 
required time to mature, recourse was had to foreign allianc(‘s 
in the hope of delaying the imjMuding rupture. Tn the first 
week of June 1870, General Li-bruu, as a (-onfidential agent ol 
the emperor Napoleon HI., was sent to N'ienna to (-oncerl a 
plan of joint o|)crations with Austrii against Frus.sia. Italy 
was also to be included in the alliance, and it was agreed that 
in ca.se of ho.^lilitics the Juench armies .slaaild eoncenlrate in 
northern Bavaria, wln-rc the Austrians and Italians were to 
join tli(‘m, and the whole immense army thus formed should 
march via Jena t»n berlin. To what extent Austria and Italy 
committed tln-m.selves to this sclienu* remains uncertain, but 
that the emperor .Xapoleon Ix-lieveil in tlieir hona fulrs is beyond 
doiilit. 

Whether the plan was betrayed to Prussia is also uncertain, 
and almost imiiuiterial, for Mollke’s plans were based on an 
aeeiiratt* estimate of tlie time it would take Austria t(* mobilize 
and on the effei't of a series of victories on French soil. At any 
rale Moltke was n<»t taken into Bismarck's confidence in the 
affair of Krns in July 1S70, and it is to be jircsumed that the 
chancellor had already satisfied himself that the schemes of 
operations prepared by the chief of the (ieneral Staff full' 
provided against all cvcMitualities. These schemes were founded 
o!\ (*lausewitz‘h view of the objects to be pursued in a war against 
France in the lirst place the defeat of the French field armies 
and in the second the occupation of Paris. On these lines ])lans 
for the strategic deployment of the Prussian arm\ were prepared 
by the (ieneral Staff and kc^pt up to date > l ar b\' >’car as fresh 
cirriinistances(e.g'. tlie cooperation of the minor (ierman armies) 
arose and new means of communication came into existeno-. 
The cafn]>aign '.'as actually opened on a revise ol i868'i86<), 
to which was add 'd on the 6lh of May 1S70, a secret memO' 
randum tor itie ('rcnr^al Staff. 

Under the German organization then existing the preliminary 
to all a(‘tive (»perations \'as of necessity full and complete 
mobilization, 'fheri followed transport bv road and rail to tlu- 
line selected for the ‘‘ .stratt-gic deployment/’ and it was essential 
that no part of these operations should l>e disturlx?d by action 
on the* part of the cneniv. But no such delay imposed itself of 
necessity upon the French, and a vigovcais offensive was so mncli ' 


in harmony with their traditions that the German plan had to 
be framed so as to meet such emergencies. On the whole, 
Moltke concluded that the enemy could not undertake 
this offensive before the eighth day after mobilization. aJ^oy^ ^ 
At tliat date about five French army corps (150,000 meat 
men) could be collected near Metz, and two corps 
(70,000) near Strassburg ; and as it was six days’ march 
from Metz to the Rhine, no serious attack could be 
delivered before the fourteenth day, by which day it could be met 
by superior forces near Kirchheimbolandcn. Since, however, the 
transport of the bulk of the Prussian forces could not begin till the 
ninth day, their ultimate line of detrainment need not be fixed 
until the French plans were disclosed, and, as it was important 
to strike at the earliest moment possible, the deployment was 
provisionally fixed to be lx;yond the Rhine on the line Wittlich- 
Neunkirchen-Landaii. Of the thirteen North German corps three 
had to be left behind to guard the eastern frontier and the 
coast, one other, the Vlll., was practically on the ground already 
and could conc-entrate by road, and the remaining nine were 
distributed to the nine Ihrougb railway line,s available. These 
len corps were grouped in three armies, and as the French might 
violate B<*lgian neutrality or endeavour to break into southern 
(kTmany, two corps (Prussian Guard and Saxon XII. corps) 
were temporarily held back at a central position around Mainz, 
whence tliey (onld move rapidly up or down the Rhine valley. 
If Belgian neutrality rcmaincid unmolested, the reserve would join 
the HI. anny on the left wing, giving it a twH) to one superiorily 
over its adversary ; all three armies would then w'heel to the 
right and combine in an effort to force the French army into a 
decisive battle on the Saar on or al)out the twenty-third day. 
As in this wht^el the army on the right f(»rmed the pivot and was 
refpiirecl tmly to stand fast, two corps only were allotted to it ; 
two corps for t lie present formed the 111. army, and the remaining 
five wen* assigned to the H. army in the centre. 

Wlien (i6th-T7th July) the South German states decided to 
throw in th(‘ir lot with tlic rest, their three corps were allotted to 
the HI. army, the Guards and Saxons to the IT. army, whilst 
the three corf)s originally left behind were finally distributed 
one to each army, .so that up to the investment of Afetz the order 
of battle wa.s as follows : 


1 Ii:uk|uaitvrs * 

Hie king ol rru.ssia ((k*iu*nil v. Moltke, of staff). 

'■ (1. corps, V. Mariteuflel) 

I Vll. ,, V. Za.stiOvv 
I VTII. ,, v. (ioeben 
I. (isl) and ^p'd cavalry ilivisions 
ToU'.I . 


I. Army - 

General v. Strnimetz 
(C. of S., V. vSporling) 


85,000 


IT. Army : 

Prince Fiecjciick Charles 
(C. of S., V. Stielile) 


HI. Army ■ 

crown pnnc<* ol Prussia 
(C. ol S., V. iJlumcntluil) 


f Guard Pr. .August of Wurltem- 
herg 

(H. corps, V. Frau.secky) 

III. ,, V. Alvcusleben IT. 

IV. ,, V. .Alvensleben 1. 

IX. ,, V. Man stem 

X ,, V. Voigts- Rlii'tz 

XII. „ (Saxons) cro\N n prmcc 
of Saxony 

\ 5 tli and bth cavalry divi.sion^ 

'1‘otal . . 210,000 


(VI ) „ V. Tiimpling 

XI. „ V. Bose 

I. Bavarian, v. der Tann 
II. ,, V. Hartmann 
Wurttemberg div. 1 1 

RuUndiv. I'.Merder 

(2nd) and ith cavalry divisions 
'lolcil . 


180,000 


Grand Total . . 475,000 

(The units within brackets were those at first retained in Germany ) 

On the French side no such plan of operations was in existence 
w'hen on the night of the j 5th of July Krteg mobil was telegraphed 
all over Pru.ssia. An outline scheme liad indeed been 
prepared as a basis for agreement with Austria and of the 
lUdy, but practically no delails were fixed, and the PreacA 
troops were without transport and supplies. Never- 
thekss, since speed wa*^ the essence of the cxintract, tlie troops 
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were hurried up without waiting for their reserves, and delivered, 
as Moltkc had foreseen, just where the lie of the railways and 
convenience of temporary supply dictated, and the Pmssian 
Intelligence Department was able to inform Moltke on the 32nd 
of July (seventh day of mobilization) that the French stood 
from right to left in the following order, on or near the frontier : 

1st corps . . Marshal MacMahou, duke of Magc'uta, Strassliiirg 

5th corps . . General do Failly, Saargomund and Bitche 

2nd corps . . (jeneral Frossarci, Si Avoid 

4th cor])s . . General de T^diniiault, Thionvillc 

Witli, behind them : 

3rd corps . . Marshal Bazaine, Metz 

Guard . . General Bourhaki, Nancy 

6th corps , . Marsli^ Caiirobert, ChAlons 

7th corjis . . General Felix Douay, B(‘llort 

If therefore they began a forward movement on the 23rd 
(eighth day) the case foreseen by Moltke had arisen, and it became 
necessary to detrain the II. army upon the Rhine. Without 
waiting for further confirmation of this intelligence, Moltke, with 
the consent of the king, altered the arrangements accordingly, 
a decision which, though foreseen, exercised the gravest influence 
on the course of events. As it happened this decision was pre- 
mature, for the French could not yet move. Supply trains had 
to be organized by requisition from the inhabitants, and even 
arms and ammunition procured for such reserves as had succeeded 
in joining. Nevertheless, by almost superhuman exertions 
on the part of the nulways and administrative services, all 
essential deficiencies were made good, and by the 28th of July 
(13th day) the troops had received all that was absolutely indis- 
pensable and mighi well have bei*n led against the enemy, who, 
thanks to Moltkc’s premature action, were for the moment at 
a ver}^ .serious disadvantage. But the French generals were 
unequal to their responsibilities. It is now clear that, had the 
great Napoleon and his marshals been in command, they would 
have made light of the want of cooking pots, cholera belts, ike., 
and, by a series r^f rapid marches, would hav'c concentrated 
odds ot at least lhre<* to one upon the heads of the Pru.ssian 
columns as they struggled through the defiles of the Hard!, and 
won a victory whose political results might well have proved 
decisive. 

To meet this presr.ing danger, whi('h came to his knowledge 
during the course of the 2()th, Moltkc sent a confidential staff 
offi('er. Colonel v. Wrdy du Vernois, to the III. army to impress 
upon the crown prince the necessity ol an iiuniediale advance to 
distract \he enemy’s attention from tlie J. and II. armies ; but, 
like the French general.;, the crown prince pleaded that he could 
not move until his trains were complete. Fortunately tor the 
Germans, the French, intelligence service not only failed 10 
inform the staff of this exiraordinary opportunity, hut it allowcfl 
itself to be hypnotized by the most amazing rumours. In 
imagination they saw armies of 100,000 men behind ev ery lores! , 
and, to guard against these dangers, the French troops were 
marched and counter-marched along the frontiers in the vain 
hope of diseov^ering an ideal defensive position which should 
afford full scope to the power of their new weapons. 

As these delays were exerting a mo.st unfavourable effect on 
public opinifin not only in France but throughout Eurf>pe, the 
emperor decided on the i.st of August to initiate a movement 
towards the .Saar, chiefly as a guarantee of good faith to the 
Austrians and Italians. 

On this day the French corps held the following yjositions from 
right to left : 

ist cor])*; . . Tlagcnau 

and corns . . PortKich 

3rd corps . .St Avoid 

4tli corps . . Boazoinillc 

5tli corps . . Bitch*- 

6th . . riialons 

7th con>s . . Beltort and Colmar 

Guard . . . nc-arMctz 

The French 2nd ctirps was directed to ad vance on the following 
morning direct on .Saarl)rucken, .supported on the flanks by two 
divisions from the 5th and 3rd corps. The order was- duly carried 
out, and the Prussians (one battalion, two squadron.s and a 


battery), seeing the overwhelming numbers opposed to them, 
fell back fighting and vanished to the northward, liaving 
given a very excellent example of steadiness and fiis- 
cipiinc to their enemy. 1 The hitter contented them- 
selves hy occupying Saarbhiekon anfl its suburb St brUcien, 
Johann, and here, as far as the troo])s were concerned, 
the incident closed. Its effect, however, proved far-reaching. 
The Prussian staff could not eonceiv'e that nothing lay behind 
this display of five whole divisions, and immediately took steps 
to meet the expected danger. In I heir excitement, although they 
had announced the beginning of the action to the kings head- 
quarters at Mainz, they forgot to notify the close and its results, 
so that Moltke w'as n(»t in possession of the facts till noon on the 
3rd of August. Meanw^hile, Steinmetz, left without instructions 
and fearing for the safety of the II. army, the head.s of whose 
columns were still in tlie defiles of the Hard!, moved the 1. army 
from the neighbourhood of Mcr/ig obli(|uely to his left front, so 
as to strike the flank of the I'Vench army il it continued its 
march towards Kaiserslautern, in which direction it appeared to 
bo heading. 

Whilst this order was in process of execution, Moltke, aware 
that the IT. army was behind time in its march, issued instructions 
to Steinmetz for the 4lh oi August which entailed 
a withdrawal to the rear, the idea being that both 
armies should, if French adv'anced. tight a defensive FrederUk 
l)altlc in a selected position farther back. Steinmetz Charles 
obeyed, though bitterly resenting the idea of retre^at. 

'J’his rnovernenl, further, drew his left across the roads 
reserved for the right column ot the II. army, and on receipt 
of a perc'mptory order from Princ e h'rcderic k ('harles to evacuate 
the road, Steinmetz telegraphed lor in^-lnietions direct to the 
king, over M*>ltke’s head. In reply he received a telegram from 
Moltke, ordering him to clear the road at once, and couched 
I in t<;rms which he considered as a severe reprimand. An ex- 
planatorv' letter, meant to soften the rebuke', was delayed in 
tran.smission and did not reac'h him till too late to modilv the 
orders he had alrea.dy issued. It must be rcTnembered tiial 
St(*ininetz at the front was in a better p*)sili.»n to iudg** the 
apparent situation than was Moltke at Mainz, and that ail 
i through the day ol the 5th of August he had leecived inteili- 
! genee indic ating a change of attitude in the Juench army. 

! 'riie news of the Genian victory at VVeis.senburg or, the 4th 
I fsee below) had in fact completelv paralysed thi‘ j'Vcnch iicad- 
I quarters, and orders were issued hy them during the 
! course ot the 5th to eoncTniratt', the whole armv of th.? 
i Rhine on the; selectr-ci position of (adenhnain. As a 
: preliminary, Fros.sard s ('orp.s withdrew from Saar- 
i hriu'ken ancl lx‘gan to entrench a jiosiMon on the Spieheren 
i iK'igbts, 3000 yds. to the southward. .Steinmetz, therefore, being 
j quite unaware of thc! sc heme for grc*at ha (lie on the .Saar abcjut. 
! the i2lh of August, lelt that the situation would best U incjt, 
and the 1 tter of his instructions strictiv ob-. yc'd, by moving i is 
whole command forward to tlu; line; of the .Saar, and order.s to 
this effec't were issued on the evening (d the stli. In pursuance 
ofthe.se order.s, the advance guard of the i4lh div isioii (iaeutenanc 
(ienertil von Kanu ke) reac'hecl Saarbruc keii about ij a . m . on 
I the 6th, where the Germans found 1«) their amazement tliat the 
bridges wt?re intact, 'ho secure this advantage was the obvious 
duty of the commander on the* s])ot, ancl lu- at once ordered hi.s 
troops to occupy a line of low heights bevoiid the town to 
.serve as a bridge hc-rad. As tfie j<‘ading trcu.ps deployed on tlie 
heights Frossard's guns on the SpichcTcn ldatc*au opened fire, 
and the adv'anced guard battery replied. 'J'hc sound ot thc-sci 
guns unchained the whole fighting instinct carefully developed 
by a long course of JVussian manreiivre training. Everywhere, 
generals and trocips hurried towards the cannon thunder. 
Kameke, even more in the dark than Steinmetz as to Mollke’s 
intentions and the strength of his advcirsaries, attacked at once, 
preei.sely as he would liavc done at manci'uvres, and in half an 
hoiir his men were committcid beyond recall. As each Iresh unit 
reached the field it was hurried into action where its services 
^ 1'tiis was the cclcoralocl ’* bapteme de leu " ol tlw pnnee mipenal. 
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were most needed, and each fresh general as he arrived took a 
new view of the combat and issued new orders. On the other 
side, Frossard, knowing the strength of his position, called on 
his neighl)ours for support, and determined to hold his ground. 
Victory seemed certain. There were sufficient troops within 
easy reach to have ensured a crushing numerical superiority. 
But the other generals had not been trained to mutual support, 
and thought only of their own immediate security, and their 
staffs were too inexperienced to act upon even good intentions ; 
and, finding himself in the course of the afternoon left to his own 
devices, Frossard began gradually to withdraw, even before the 
pressure of the 13th (German division on his left flank (about 
8 p.M.) compelled his retirement. When darkness ended the 
battle the Prussians were scarcely aware of their victory. Stein- 
metz, who had reached the field about 6 p.m., rode back to his 
headquarters without issuing any orders, while the troops 
bivouacked w^here they stood, the units of three army corps 
being mixed up in almost inextricable confusion, liut whereas 
out of 42,900 Prussians with 120 guns, who in the morning lay 
within striking distance* of the enemy, no fewer than 27,000, 
with 78 guns were actually engaged ; of the French, out of 64,000 
with 210 guns only 24,000 with 90 guns took part in the action. 

Meanwhile on the (ierman left wing the III. army had begun 
its advance. Early on the 4th of August it crossed the frontier 
and fell upon a Frenc'h detachment under Abel Douay, 
Weimw- placed near Weissenburg, partly to 

burg, cover the J^igeonnier pass, but principally to consume 
the supplies accumulated in the little dismantled 
fortress, as these could not easil}' be m(»ved. Against this force 
of under 4000 men of all arms, the (Germans brought into action 
successively portions of three corps, in all over 25,000 men with 
90 guns. After six hours’ fighting, in which the (jermans lost 
some 1500 men, the gallant remnant of the French withdrew 
deliberately and in good ord(*r, notwithstanding the death of 
their leader at the critical nuunenl. The (Germans were so elated 
by their victory over the enemy, whose strength they naturally 
overestimated, that they forgot to send cavalry in pursuit, and 
thus entirely lost touch with the enemy. 

Next day the adanv<'e was resumed, the two bavarian corps 
moving via Mallstall thrtaigh the foothills of the Vosges, the 
V. ('orf)s on their left towards Pveiischdorf, and the XI. farther 
to tht‘ left again, through the wtioded plain of the Rhine valley. 
The 4th cav'alry division scouted in advance, and army head’ 
quarters moved to Siilz. About noon tlie advanced patrols 
cliscovt'red MacMahon’s corps in position on the left bank of the 
Sauer (see \\T)kth ; ftattlc of). As his army was dispersed over 
a wide area, the crown prince determined to devote the 6th to 
concentrating the troops, and, pnjbahly tx> avoid alarming the 
enemy, ordered the cavalry to stand fast. 

At night the outposts of the T. Bavarians and V. corp.s on the 
Sauer saw the fires of the l^rench encampment and heard tlie 
noise of railway traffic, and riglitly conjectured the approach 
of reintorct‘mcnts. MacMahon had in fact determined to .stand 
in the very formidable position he had .selected, and he counted 
on receiving support botli from the 7th corps (t>vo divisions of 
which were being railed up from ( olinar) and from Uie 5th corps, 
which lay around Bitche. Jt was also quite possible, and the 
soundest strategy, to withdraw the bulk of the troops then 
facing the (Ierman I. and II. armies to his support,, and these 
would reach him by the 8th. He was therefore justified in 
accepting battle, though it was to his interest to delay it as long 
as possible. 

At clawm on the 6th of August the commander of the V. corps 
outposts noticed ( crtain moA'cments in the French lines, and to 
Battle ot situation brought his guns into action. 

Wbrtb. ‘^pit heren, the .sound of the guns set the whole 

machinery of battle in motion. The French artillery 
immediately accepted the Prussian challenge. The I. Bavarians, 
ha\'ing been ordered to be ready to move if they heard artillery 
fire, immediately advanced against the French left, encountering 
presently such a stubborn resistance that parts of their line 
began to give way. The Prus.«-ians of the V. corps felt thjit they 


could not abandon their allies, and von Kirchbach, calling on the 
XL corps for support, attacked with the troops at hand. When 
the crown prince tried to break off the fight it was too late. 
Both sides were feeding troops into the firing line, as and where 
they could lay hands on them. Up to 2 p.m. the French fairly 
held their own, but shortly afterwards their right yielded to the 
overwhelming pressure of the XI. corps, and by 3.30 it was 
in full retreat. The centre held on for another hour, but in 
its turn was compelled to yield, and by 4*30 all organized 
resistance was at an end. The debris of the French army was 
hotly pursued by the (ierman divisional squadrons towards 
Reichshofen, where .serious panic showed itself. When at this 
stage the supports sent by de Failly from Bitche came on the 
ground they saw the hopelessness of intervention, and retired 
whence they had come. Fortunately for the French, the German 
4th cavalry division, on which the pursuit should have devolved, 
had been forgotten by the German staff, and did not reach the 
front before darkness fell. Out of a total of 82,000 within reach 
of the battlefield, the (Jermans .succeeded in bringing into action 
77 kSoo. The French, who might have had 50,000 on the field, 
deployed only 37,000, and these suffered a collective loss c)f 
no less than 20,100 : some regiments losing uj) to 90% and still 
retaining .some semblance of discipline and order. 

Under cover of darkness the remnants of the P'rench arm\' 
escaped. When at length the 4th cavalry division had succeeded 
in forcing a w'ay through the confusion of the battlefield, 
all touch with the enemy had been lost, and being w'ithout 
firearms the troopers were checked by the French stragglers 
in the woods and the villages, and thus failed to establish tin* 
true line of retreat of the French. Ultimately the latter, having 
gained the railw'ay near Lunev ille, di.sappeared from the German 
iront altogether, and all trace of them was lost until they were 
discovered, about the* 26th of August, forming part of the army 
of (’hiiloris, whither lhe\' had been convcy(*d by rail via Paris. 
This is a remarkable example of the strategical value of railways 
to an army operating in its own country. 

In the absence of all resistance, the 111 . army now proceeded 
to carry out the original programme of marches laid down in 
Moltke s memorandum 01 the 6th of May, and marching on a 
l)road front through a fertile district it reached the line of the 
Moselle in excellent order about the 17th of August, where it 
hailed to await the re.siilt of the great battle of (rravelotte- 
.St Privat. 

We return now to the 1 . army at Saarbrucken. Its j)()sition 
on the morning of the 7 th of August gave cause for the gravx*st 
anxiety. At da\'light a dense fog lay over the country, 
and through the mist sounds of heavy firing came 
from the direction of Forbach, where P>ench stragglers theSaar, 
had rallied during the night. 'Plu* confusion on the 
battlefield was appalling, and the troops in no condition to go 
forward. Except the 3rd, 5th and 6th cavalry divisions no 
closed troops were within a day's march ; hence Steinmetz 
decided to spend the day in reorganizing his infantry , under 
cover of his available cavalrv'. But the German cavalry and 
staff were quite new to their task. 'I'lie 6th cavalry division, 
which had bivouacked on the battlefield, sent on only one 
brigade towards Forbach, retaining the remainder in reserve. 
The 5th, thinking that the 6tli had already undertaken all 
that was necessary, withdrew behind the Saar, and the 3r(l, 
also behind the Saar, reported that the country in its front was 
unsuited to cavalry movements, and only sent out a few officers* 
patrols. These wxre w’ell led, but were too few in number, and 
their reports were consequently unconvincing. 

In the course of the day Steinmetz became ver>’ unea.sy, and 
ultimately he decided to concentrate his army by retiring the 
VII. and VIII. corps behind the river on to the I. (which had 
arrived near Saarlouis), thus clearing the Saarbriicken-Metz 
road for the use of the II. army. But at this moment Prince 
Frederick Charles suddenly modified his views. During the 6tli 
of August his scouts had reported considerable French forces 
near Bitche (these were the 5th, de Failly 's corps), and early 
in the morning of the 7th lie received a telegram from Moltke 
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informing him that MacMahon’s beaten army was retreating right and concentrate for a great battle to tlie cast of Metz on 
on the same place (the troops observed were in fact those which the i6th or 17 th. 

had marched to MacMahon's assistance). The prince forthwith Before, however, these orders had been received the sudden 
deflected the march of the Guards, IV. and X. corps, towards retreat of the French completely changed the situation. The 
Rohrbach, whilst the IX. and XTI. closed up to supporting ! Germans therefore continued their movement towards the 
distance behind them. Thus, as Steinmetz moved away to the ; Moselle. On the 13th the French took up a fresh position 5 m. 
west and north, Frederick Charles was diverging to the south | to the east of Metz, where thev were located by the cavalrv 
and cast, and a great gap was opening in the very centre of the | and the advanced guards of the /. armv. 

German front. This was closed only by the III. corps, still on * Again Moltke ordered the 1. armv u> ()hser\'e and hold the 
the battle-field, and by portions of the X. near Saargemund.^ ; enemy, whilst the II. was to swing round to the north. The 
whilst within striking distance lay 130,000 French troops, j cavalry was to scout bevond the Moscih* and intercept 
prevented only by the incapacity of their chiefs from delivering | all communication with the heart of France (see Mktz). 
a decisive counter-stroke. i By this time the whole German army had imbibed th(‘ 

Fortunately for the Pru.ssians, Moltke at Mainz took a different j idea that the French w'ere in full retreat and endeavour- 
view. Receiving absolutely no intelligence from the front | ing to evade a decisive struggle. When therefori* during the 
during the 7th, he telegraphed orders to the I. and II. armies I morning of the 14th their outposts <)b.ser\Td signs of retreat 
(10.25 P-M-) bait on the 8th, and impressed on Stcinmetz ; in the French position, their impatience could no longer l)e 
the necessity of employing his cavalrv^ to clear up the situation. • restrained ; as at Worth and Spichcren, an outpost commander 
The J. army had already begun the marclies ordered by Stein- I brought up his guns, and at the sound of their fire, everv unit 
metz. It was now led back practically to its old bivouacs within reach spontaneously got under arms (liattle of e'oloinbev- 
amongst the unburied dead. Prince Frederick Charles only Horny ). In a short time,* with or without orders, the 1., VIl., 
conformed to Moltke's order with the III. and X. corps ; the ' VI 11.' and TX. corps were in full march to the battle-field. But 
remainder executed their concentration towards the south and the French too turned back to fight, and an obstinate engage- 
east. i nient ensued, at the close of wdiich the Germans barely held 

During the night of the 7th of August Moltke dec ided that . the ground and the French withdrew under cover of the Met/ 
the French army must be in retreat towards the Moselle and . forts. 

forthwith busied himself wdth the preparation of fresh tables of Still, though the fighting had been indecisixe, the convictioii 
march for the two armies, his object being to swing up the left of victory remained with the Germans, and the idea of a French 
wing to outflank the enemy from the .south. I'his work, and retreat became an obsession. To this idea Moltke gavT expression 
the transfer of headquarters to Homburg, needed time, hence no in his orders is.sucd early on tlu' 15th, in which he laid down 
fresh orders were issued to either army, and neither commander that the “ fruits of the victory “ of the previous evening could 
would incur the responsibility of moving without any. The only be reajied by a vigorous pursuit towards the passages ol the 
I. army therefore spent a fourth night in bivouac on the battle- Meu.se. where it w'as hoped the French might vet be overtaken, 
field. But (\)nstantin von Alvenslebcii, commanding the 111. This order, however, did not allow for the hopeless inability ot 
corps, a man of very different stamp from his colleagues, hearing the French staff to regulate the movement of congested masses 
at first hand that the French had evacuated St Avoid, set his of men, horses and vehicles, such as were now accumulated in the 
corps in motion early in the morning of the lotli Augn.st down 1 streets and environs of Metz. Whilst Bazuinc* had come to no 
the St Avold-Metz road, reached St Avoid «and obtained con- • definite derision wdictber to stand and fight or (‘ontiniic to retreat, 
elusive evidence that the French were retreating. and was meri‘ly drifting undcT the impressions of tht* moment. 

During the qth the orders for the advance to the Moselle w'ere the IVussian leaders, in particular iVince Fn*dcrick ('harles. 
issued. These were based, not on an exact knowledge of where saw^ in imagination the Fren<*h columns in rapid orderly in()V(‘ 
the French army actually stood, but on the opinion men! towards the w'est, and calculated that at b(‘st they could 
Moltke had formed as to where it ought to have been ; ,,01 be overtaken short of Verdun. 

Moseth, on military grounds .solely, overlooking the fart that in this ordered ideas the whole of the II. arnu, followed on 
the French staff were not free to form military derisions : its right rear by two-thirds of the 1. army (the ]. corps being 
but were compelled to bow to political expediency. ^ detached to observe the eastern side, of the fortress), were pushed 

Actually on the 7th of August the emperor had decided to i on towards the Moselle, the lavalry far in advance towards the 
attack the Germans on the 8th with the whole Rhine Army, | Meu.se, whilst (»nlv the 5th ca\'alrv 'division was ordered to scout 
but this decision was upset by alarmist reports from the beaten ; towards the Metz-Verdiin road, and even that was di.s.semiiiated 
army of MacMahon. He then decided to retreat to the Moselle, I over far too wide an area. 

as Moltke had foreseen, and there to draw to him.self the remnants i^ater in the dav (15th) Frederick diaries sent orders to the 
of MacMahon’s army (now near Limcville). At the .same time JU. rorps, which was on the right flank of his long line of columns 
he assigned the executive command over the whole Rhine Army ’ ^nd approaching the Moselle at ( orny and Noveant, t(» march 
to Marshal Bazaine. This retreat was begun during the course of yia (Jorze to Mars-la-'rour on the Metz-Verdun road; to the 
the 8lh and 9th of August ; but on the night of the 9th urgent ; x. corps, strung out along the road from 'rhiaiK'ourt to Pont 
telegrams from Paris induced the emperor to suspend the move- j a-Mousson, to movt to Jarny ; and for the remainder tf) f>ush on 
ment, and during the lolh the whole army took ii|) a strong j westward to .seize the Meuse crossings. No definite information 
position on the P'rench Nied. j to the French armv reju'hi‘d him in time to modify tliese 

Meanwhile the 11. German army had received its orders to instructions, 
march in a line of army corps on ii broad front in the general j Meanwhile the 5th (KheinbalH ii’s) i’a‘..drv division, at about 
direction of Pont-a-Mou.sson, well to the south of Metz. 'Hie . ^ p in the afternoon, had come, into contiiet with the French 
1 . army was to follow by short marches in echelon on the right ; j Cavalry in th(‘ vieinitv ot Mars-la-'rour, and gleaned intelligence 
only the III. corps was directed on Falkenberg, a day's march ' enough to show that no h'rench infant r\ had as yet reached 
farther towards Metz along the St A\^old-Metz road. The : Rczonville. 'Fhe commander of the X.' corps at Thiaiicoiirt. 
movement was begun on the 10th, and towards evening the j informed of this, became anxious for the security of his flank 
French army was located on the right front of the 111. corps. | during the next dav's marcli and decidecl to push out a strong 
This entirely upset Moltke's hypothesis, and called for a complete | flanking detachment under von (aprivi, to support von Khcin 
modification of his plan.s, as the III. corps alone could not be 1 j^aben anrl maintain touch with the HI. corps marching on hi.-, 
expected to resist the impact of Bazainc’s five corps. The 111. . ri^rhi rear. 

corps therefore received orders to stand fast for the moment, ' Von Alvensleben, to wliom the 6th cavalrv' division had niean- 
and the remainder of the II. army was instructed to wheel to the ; whik* been assigned, seems to have received no local init lligenc^- 
J Then, corps had not yet arrhedlrom German V | whatsoever; and at daylireak on the 1 6 th he began his march 

XI . J a 
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in two columns, the 6th division on Mars-la-Tour, the 5th 
towards the Rczonville-Vion\'ille plateau. And shortly after 
i).i5 A.M. he suddenly discovered the truth. The entire French 
Batiteot 1^7 Ids right flank, and his nearest supports 

vioavlita- were almost a day’s march distant. In this crisis he 
Mars-Ja- marie up his mind at once to attack with every 
availal>]< man, and to continue to attack, in the con 
vietion that his audacity woiild serve to conceal his weakness. 
All day long, therefore, the Brandenburgers of the IIT. corps, 
.‘iUj)porte<l ultimately by tlu; X. corps and part of the IX., 
attacked iigain and again. The enemy was tliricc their strength, 
])ut very diiTcreritly led, and made no aderjuate use of his 
superiority (l)attle of V ion \ illc Mars la-Toui). 

Meanwhile Prince Frederick Charles, at Ikmt'jVMousson, 
was still confirlent in the French retreat to the Meuse, and had 
even issued orders for the 17th on that assumption. Firing had 
Ixum heard since 9.15 a.m., and about noon Alvenslebcn’s first 
j(‘port Imd reached him, but it was not till aftcT 2 that he 
realized the situation. Then, mouiiting his horse, he cov'cred 
the 15 rn. to Flax igny over crowded and dilficult roads within 
the hour, and on his arrival abundantly atoned for his strategic 
errors by his uncuiKiuerahle determination and tactical skill. 
When darkness put a stop to the, fighting, he considered the 
position, (ancelling all previous orders, lie called all troops 
within reach to the hattledield and resigiictl himself to wait lor 
tlieni. The situation was i’ deed critical. Thci whole I'Veneh 
army of five corps, only half of whieli had been engaged, hiy in 
front ot him. His own army lay si attered over an are.i ol m. 
by 20, and only some 20,000 iresh troops- ol the IX. corps-- 
could reach the field during tlu; lorenoon of the 17th. 
otAugusi. know that Mollke had already inter- 

veneil and had ordevi'd tlu; VJl., VTII. and Tl. ctirps ' 
to his assistance. Daylight revealed the extreme exhaustion of 
both men and horsi's. The men lay aronud in hopeless confusion 
amongst the kilUsl and woundeil, each where slee[) had over* 
taken him, and llius tlu; extent of the actual losses, Jieav'y 
enough, could not be estimateil. Acro.ss tlu‘ x alley, bugle 
sounds revealed the iTench alr(;ady al(*rt, and presently a long 
line of skirmishers approached the Prussian position. But the} 
hailed just heyoncl rilh; lange, and it was soon evidc;nt that they 
were only intended to cover a further witlulrawal. Presently 
came the welcome intelligeiue that tlu; reinlorccmeiith \vt;rc well 
on their way. 

About noon the king and Mollke drove u]) to the ground, 
and there an animated di.seussion as to what the French 
would do next. Aware oi their withdrawal from his immediate 
front, Piince Jd-ederii:k Charles reverted to his previims idea, 
and in.sisteil that they W(;re in full ret i eat tow'urds the north, 
and that their entreiicliineiits near Point tlu Jour and .St Jfuliert 
(see miiji in article Mi*:rz) were at most a rearguard position. 
Mollke was inclineil to the same \ iew, but eonsitlereti the alterna- 
tive possibility of a withdrawal towards Metz, and a) unit 2 p.m. 
orders wire issued to meet these divergent opinions. The 
whole army was to be drawn up at 6 a.m. on the i8th in an 
eehclon lacing north, .so as to be ready for action in either 
direction. 'J’he king and Mollke then drove to Pont-a-Mousson, 
and the troops bivouacked in a state of readiness, 'fhe rest 
of the 17th was spent in restoring order in (he shattered HI. 
and X. corps, and by nightfall both corps were repeated fit for 
action. .Strangely enough, there wvre no organized cavalry 
reconnaissances, and no intelligence of importance was collected 
during the night of the i7th-iSth. 

Ivarly on tlu* iSlh the troops began to move into position in 
the following order fn>m left to right: XTI. (Saxons), Guards, 
FX,, Vlll. and VH. The X. and 11 J. were retained in re.scrvx*. 

The idea ol the French retreat was still uppermost in the 
prince's mind, and the whole army therefore moved north. 
But between 10 and 11 a.m. |)4U‘t of the truth - viz. that the 
J'rench luul their hacks to Metz and stood in l)attle order 

' (H tlu* I arniv the T . corps was retjuneil on fhe east side of Mel/. 
Ihe If. corps to the 11. arniv, hut had lu't yet reached tlie 

front. 


from St Hubert northwards — became evident, and the II. 
army, pivoting on the L, wheeled to the right and moved 
eastward. Suddenly the IX. corps fell right on the Hattie of 
centre of the French line (Amanvillers), and a most ar^ve/or/e- 
df sperate encounter began, superior control, as before, Saiat 
ceasingaftcr the guns had opened fire. Prince Frederick ^*’^^**^ 
Charles, however, a little farther north, again as.serled his tactical 
ability, and about 7 p.m. he brought into position no less tlianfivc 
array corps for the final attack. The sudden collapse of Frem'h 
resistance, due to the frontal attack of the Guards (St Privat) and 
the turning movement of the Saxons (Roncourl), rendered the 
use of this mass unnecessary, but the resolution to use it was 
there. On the (ierman right ( 1 . army), about Gravelotte, all 
superior leading ceased quite early in the afternoon, and at 
night the T*>cnch still .showed an unbroken front. Until midnight, 
when the prince’s victory was reported, the suspense at head- 
ifuartcrs was terrible. The 1 . army was exhausted, no steps 
had licen taken to ensure support from the 111. army, and the 
IV. corps (II. army) lay inactive 30 m. away. 

This .seems a fitting place to discuss the much-disputed point 
of Bazaine’s conduct in allowing him.self to be driven back into 
Metz when fortune had thrown into his hands the great 
opportunity of the 16th and 17th of August. He 
had been appointt‘d to command on the. loth, but the 
prc>(*iu‘e of the emperor, who only left the front early on the 
it)th, and their dislike of Bazaine, exercised a disturbing influence 
on the headipiarters staff othcers. During the retreat to Metz 
the marshal had .satisfied him.siilf as to the inability of his corps 
commamlcrs to liandle their troops, and also as to the ill-will 
of the staff. In tlie cin'imistances he felt that a battle in iIr* 
open fi(;ld could only end in disaster ; and, since it was proved 
that the GiTinans could outmarch him, his army was sure lo he 
ovtM’takcn and annihilated it he ventured beyond the shelter 
of the fortress. But near Metz he could at least indict very 
severe piinishm(;nt on his assailants, and in tiny case his ])rescnce 
in Metz wouhl neutralize a far superior force of tl\e enemy for 
weeks or months. What use the Frenrh government might 
(liooso to make of the hn‘alhing .space thus secured was thrir 
business, not hi^ ; and subsequent events showed that, had they 
not forced MacMahon's hand, the cxistenc'c of the latter's 
nucleus army of trained troops miglit have prevented the 
iiiv(;stnient of Paris. Baztiine was (ondemned by court-martial 
after the war, but if the case were rehciird to-day it is I'ertain 
that no charge of tread u;ry could be sustainc'd. 

On lh«‘ German sirle tlie victory at St Privat w'as at once 
Jollowed iij) by the headquart(;rs. Early on the 19th the invest- 
ment of Bazaiiie's army in Melz was ('ummenccd. A new army, 
tlu‘ Army of the Meuse (often called the TV.), was as soon as 
possible formed of all troops not rciiuircd for the maintenance 
of the investment, and inarched off under llie command of the 
crown prince of Saxony to discover and destroy the remainder 
of the French field army, which at this moment wa.s known to 
be at ( halons. 

The operatioivs w'hich led to the capture of MacMalion’s army 
in Sedan call for little explanation. Given seven corps, eacli 
capable of averaging 15 m, a day for a week in succes- , 
i.ion, opposed to four corps only, shaken by defeat 
and unal)le as a whole to cover more than 5 m. a day, 
the result could hardly be doubtful. But Moltke’s method of 
conducting operations left his opponent many openings which 
could only be closed by excessive demands on the marching 
power ol the men. Trusting only to his cavalry screen to 
si'cure information, he was ^ways without any definite fixed 
point about wdiich to inancKuvre, for whilst the reports of the 
screen and orders based thereon were being transmitted, the 
enemy was free to move, and generally their movements were 
dictated by political expediency, not by calculable military 
motives. 

Thus whilst the German array, on a front of nearly 50 in., 
was inarching due west on Paris, MacMahon, under political 
pressure, was moving parallel to them, but on a northerly route, 
to attempt the relief of Metz. 
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So unexpected was this move and so uncertain the information 
which called attention lo it, that Moltkc did not venture to 
change at once the direction of march of the whole army, but 
he directed the Army of the Meuse northward on Damvillers 
and ordered Prince Frederick Charles to detach two corps from 
the forces investing Metz to reinforce it. For the moment, 
therefore, MacMahon’s move had succeeded, and the opportunity 
existed for Bazaine to break out. But at the critical moment 
the hopeles.s w^ant of real efficiency in Macl\Iahon’s army com- 
pelled the latter so to delay liis advance lhat it became evident 
to the Germans that there was no longer any necessity f(^r the 
IT I. Army to maintain tht? direction towards Paris, and that 
lhc‘ probable point of contact between the Meuse army and the 
French lay nearer to the right wing of the III. army than to 
Prince Frederick ('harles’s investing force before Metz. 

The detachment from the IT. army was therefore counter- 
manded, and the whole IIT. Army changed front to the north, 
while the Meuse Army headed the French off from the east. 
The latter came into contact with the head of the French colnmns, 
during the 2i)lh, about Nouart, and on the 30th at Biizancy 
(battle of Beaumont) ; and the French, yielding to the force 
of numbers combined with siij)erior moral, were driven north- 
w^estward upon Sedan (7.7’.), right jicross the front of the 111 . 
arm}', which was now rajndly coming up from the south. 

During the 3TSt the retreat practiceJ.ly became a rout, and 
the morning of the ist of Sejtonber found the French crt)wde(l 
around the little fortress of Sedan, with only one line of retreat 
to the north-west still open. By ii a.m. the. XI. corps (III. 
army) had already closed that line, and about noon thi* Sci\ons 
f.Arn\y of the Meuse) moving round between the town u?ul the 
IJelgian frontier joined hands with the XI., ami the* (‘irele of 
investment was complete, 'J’he battle of Sedan was closed 
about 4 15 r.M. 1)}' the hoisting of the white flag. 'I'erms were 
agreed upon during the night, and the whole Fiench ami}, 
w'ith llu‘ einperor, passed into captivity. fp. N. Af.) 

Thus in five'- \v(‘eks one of the French field armies was itn- 
prisoned in Metz, the other destroyed, and tla* Germans were free 
to march upon Paris. 'I’his sc(‘med easy. There could 
Lmter organized opposition to their progress,* and Paris, 

^ioas' defenceless as in 181 w^as more populous. 

Starvation w'as the best methfxl of attacking an over- 
crowded fortress, and the I^arisians wrre not thought to be proof 
against the depriv'ation of their accustomed luxuries. pAen 
Moltke Iioped that by the end of October he would he “ .shooting 
hares at (Yeisan,” and with this confidence the German IIT. ami 
JV. armies left the vicinity of Sedan on the 4th of Sef>t ember. 
The march called for no more than good srtaff arrangements, and 
the- (wx) armies arrivTd before Paris a fortnight later and gradually 
encircled the place the 111 . army on the south, the TV. on 
the north sid< — in the last days of September. !lead<jiiarters 
were established at Versailles. Meanwhile the Third Empire 
liad fallen, giving place on the 4th of September to a republican 
Government of National Defence, which made its appeal to, 
and evoked, the spirit of 1702. Henceforward the TYench nation, 
which had left the conduct of the w'ar to the regular army and 
had liecn little more than an excited spec'tator, took the burden 
upon itself. 

'flic regular army, indeed, still eontained more than 500,000 
men (chiefly recruits and reservists), and 50,000 sailors, miirines, 
douaniers, c^'c., were also available. But the Garde Mobile, 
framed by Marshal Kiel in 1868, doubled this figure, and the 
addition of the Garde NationaJe, called into existence on the 15th 
of September, and including all able-bodied men of from 31 to 
60 years of age, more than trebled it. The (Terman staff had of 
eour.se to reckon on the Garde Mobile, and did so beforehand, 
but they wholly underestimated both its effective members and 
its willingness, while, posse.ssing themselvTS a .system in which 
all the military elements of the Ch*rman nation stood clo.se T>ehind 

* The 13th corp.s (Vinov), which had followed MacMalion’s anny 
at some distance, was not invoJvcxl in the caUistro])lie of Sedan, 
and by good luck as well as good inaT.nagement i‘vadetl tin* Grrni.ui 
pursuit and ri-tnrned s.xfely to Pans. 


the troops of the active army, they ignored the potentialities 
of the (iarde Nationale. 

Meanwhile, both a.s a contrast to the events that centred on 
Paris anrl because in jxiint ot time they were decided for the 
most part in the weeks immediately following Sedan, wc must 
briefly allude to the sieges conducted by the Germans — Paris 
Metz (q.r.) and Belfort (q.v.) excepted. Old and ruined 
as many of them were, the PVencIi forlre.sses possessed consider- 
able importance in the eyes of the Germans. Stra.ssburg, in 
particular, the key of Alsace, the standing meiuice to South 
Germany and the most conspicuous of the spoils of Louis XI V.’s 
Raubkriege, was an obvious target. Operations were begun 
on the ()tli of August, three days after W orth, General v. Werder’s 
corps (Baden troops and JVus^i.in Landwehr) making the siege. 
The French commandant, General I’hrii'h, surrendered after 
a stiibhorn resistance on tb.e. 28th of September. Of the smaller 
fortresses many, being practically unarmed and without garrisons, 
capitulated at once. I'oiil, defended by Major Muck with 2000 
mobiles, resisted for forty days, and drew upon ilselt the efforts 
of 13,000 men and 100 guns. Verdun, commanded by General 
Guerin de Walik rsbach, held out till after the fall of Mi^tz. Some 
<»f the hirtrcsses lying to the north of the Prussian line of advance 
on J’aris, e.g. Me/ieres, resisted up to January 1871, though ot 
course this was very largely flue to the diminution of pressure 
caused by the appearanei* of new French field armies in ()ctr»b(;r. 
On the f>th of September a slrunge incid(‘nt look ])lace at the 
surrender of l^aon. A powder maga/inc was blown up by the 
soldiers in charge arul 300 Id'ench and a few (ifirman soldiers were, 
killed by tlxi explosion. Ihit as the Germans advanced, tlieir 
lines of communiealion were thoroughly organized, and the belt 
ot country hetwet n Paris and tlu^ lYu.ssian frontier subdued and 
garrisfined. Mo.^t of these lortresses w'en- small town enceintes, 
dating from Vauhan’s time, and ojien, under the new conditions 
of warfare, lo ('oncentrir hornharflmenl from positions iornu'Hy 
out of range, upon whii‘h the besieger could place as many guns 
as he chos(‘ lo em])lo\'. In addition they w'crc usually dcfieient 
in armament and stores and garrisoned liy newly-raised troops. 
Bfdtort, \vh(*re the defenrlers strained e\erv nerw. to keep the 
iH'siegcrs out of bombarding range, and Paris formed the only 
I exc(*ptions to this gfaieral rule. 

I 'J'h(' policy of the lanv French government was dfdined by 
I Jules I'avre on the hth ol Si'pteinlxjr. “ It is for the king oi 
j Prussia, w'ho has dcf larcd that ho is making war on 
the lunpire and not on France, to stay his hand ; we *• Defense 
shall not rede an inch of our territory or a .stone, ol our Nation- 
fortre.s.ses.” 'fhe.se proud words, so often riflic uled "*‘^*'* 
as cmjily hoinbast, W'c're llio prelude of a national effort whieh 
re-established i' ranre* in the eye s of luirope as a great powiT, even 
though provinces and forlre.sses were ceded in the peace that that 
I effort pnn ed imablt; to avert, 'riiey were* translated into action 
I by Leon Gambetta, who es(’ap(;d from J^iris in a balloon cjn the 
7tb ot October, and established t.tie headquatlers of the defence 
at Tours, where already the “ Delegaliiin of the central govern- 
ment- '-which had decided to remain in I*aris-* had concentrated 
the machinery of government. Thenceforward Gambetta and 
his principal assistant de. Freycinel flirerted the whole* war in 
the o|X‘n country, co-ordinating it, as best they could with tlie 
precarious means of communication at their di.spos.'il, with 
• Trochu’s military operations in and round the capital, ilis 
! critics — Gambetta’s personality was such as to coisure him 
I numeroiLS enemies among the higher ci\ il a,nd military officials, 

I over whom, in the interests of La Patrie, he rode rough-shod 
; have acknowledged the- lact, whic h is pat^ml enougli in any case, 
i lhat nothing but Gambclla’s driving energy enabled France 
. in a few wex^ks to create and to ecjiiip twelve army c;orps, repre- 
' .senting thirty-six divisions (boo,ooo rifles and 1400 guns), after 
; all her organized regular field troops had been clestroycxl or 
neutralizc'd. But it is claimed that by undue interfenmcc with 
the generals at the front, tiy ])resuming to dictate their plans 
■ of c'ampaign and by forcing them to ac t when the tn^opswcirc 
. iinrc'ady, GamlKdla and de Frcycdmt millified the*, erforts of 
j' them.seJve.s and the rest of the nation and subjected France 
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to a humiliating treaty of peace. We cannot lierc Hiscuss the Cierman army, for field operations. The latter were at first 
justice or injustice of such a general condemnation, or even misdirected to the upper Seine, and yet another opportunity 
whether in individual instances Gamlietta trespassed too far into arose for the French to raise the siege of Paris. But D’Aurelle 
the special domain of the soldier. But even the brief narrative utilized the time he had gained in strengthening the army and 
given below must at least suggest to the reader the existence in imparting drill and discipline to the new units which gathered 
amongst the generals and higher officials of a dead weight of ! round the original nucleus of the 15th and i6th corps. All this 
passive resistance to the Delegation's orders, of unnecessary j was, however, unknown and even unsuspected at the German 
distrust of the qualities of the improvised troops, and above j headquarters, and the invaders, feeling the approaching crisis, 
all of the utter fear of responsibility that twenty years of literal liecame more than uneasy as to their prospects of maintaining 
obedience had bred. The clo.sesl study of the war cannot lead j the siege of Paris. 

to any other conclusion than this, that whether or not 1 At this moment, in the middle of November, the general 
(lambctta as a strategist took the, right course in general or 1 situation was as follows : the German III. and Meuse armies, 
in fiarticular cases, no one else would have taken any course i investing Paris, had had to throw off important 
whatev er. I detachments to protect the enterprise, which they had 

On the approach of the enemy I’aris hastened its preparations ! undertaken on the assumption that no further field campmlgn, 
for defence to the utmost, while in the provinces, out of reach | armies of the enemy were to be encountered. The 
of thti (fcrman cavalry, new army corps were rapidly organized j maintenance of their communications with Germany, relatively 
out of the few constituted regular units not involved in the I unimportant when the struggle took place in the circumstances 
previous catastrophes, the depot tn)ops and the m«)bile national 1 of field warfare, had become supremely ncces.sar)’, now that the 
guard. The first-fruits of these efforts were seen in Beaia i*, | army had come to a standstill and undertaken a great siege, 
where early in October impcirtant mus.ses of French troops i which re(juired heavy guns and constant replenishment of 
prepared not only to bar the further progress of the invader 1 ammunition and stores. The rapidity of the German invasion 
but actually to relieve Paris. The so-ealled “ fi»g of war *' - i had left no time for the proper organization and full garrisoning 
the armed inhabitants, franrs-tireurs, sedentary national guard | of these communications, which w^ere now threatened, not merely 
and volunteers— prevented the, German cavalry Irom venturing ; by the Army of the Loire, Imt by other forces as.sembling on the 
far out from the infantry camps around Paris, and behind this . area protected by Langres and Belfort. The latter, under 
.screen the new 15th anny corps assembled on the Loire. But ! General ( ambriels, were held in check and no more by the Baden 
an untimely demonstration of force alarmed the Germans, ' troojis and reserve units (XIV. (rerman corps) under General 
all of whom, from M(»Ilke downwards, had liillicrto dislx‘lieviMl ‘ Werder. and eventually without arousing attention they were 
in the existence ol the French new formations, and the still j able to send 40,000 men to the .\rmy of the Loire. This army, 
unready i.stli corps found itself the target of an expedition of ; still around Orleans, thus came to number perhaps 150,000 
tlie J. Bavarian cor])s, which drove the d(;l(*nders out f)i Orleans ; men, and opposed to it, about the 14th of November, the Ger- 
after a sharp struggle, wiiile at the same time anotlaT expedition | mans had only the Army Detachment of about 40,000, the 11 . 
.swept the western part of Pieauce, sacked ('hateaudnn as a ! army being .still distant. It was under these conditions that the 
punishment for its brax e defence, and returned \ ia ('hartres, . famous Orleans campaign look place. After many vicissitudes 
which was occupied. j of fortune, and with many misunderstandings between Prince 

After these events the I'rcnch fi»nfs disappeared Ironi German ' PYederick ('luirles, Moltke and the grand-duke, the Germans 
tyes lor some weeks. D'Aiirelle de l^dadines, the (‘ommandei j were ultimately victorious, thanks principally to the brilliant 
of the “ Army ol the Loire " (i5tli arid i^.lli <'orps), improvised i fighting of theX.corpsat Beaune-la-Rolandc(2Sth of NovTmber), 
a camj) of instnu tion at Salliris in Sologno, several inarches oui j which was followed by the battle of Loigny-Pouprv on the 2nd 
of reach, and subjected his raw^ trooj)s to a stern regime of <lrill | of December and the second capture ol Orleans alter heavy 
and disciplim*. .\i the .same lime an “ Annv of the West " began ; fighting on the 4lh of i)ecember. 

to gather on the side of J.e Mans. I'his army was almost I 'I'hc result of the capture of Orleans was the severance of the 
imaginary, yet rumours of its existeni'e and numbers led the I two wings of the French army, henceforward commanded 
German commanders into the gravest errors, for they soon eana | re.specliv ely by Chanzy and Boiirbaki. The latter fell back at 
to suspect that the main army lay on that side and not on the j once and hastily, though not closely pursued, to Bourges. 
Loire, and this mistaken iinprt‘ssion governed the Gorman I But ('han/y, (ipfiosing the Detachment between Beaugency and 
dispositions up to the very eve ol the decisive events around i the Ftirest of Marchenoir. was of sterner metal, and in the fiv'c 
Orleans in l)eceml>er. 'I’hus when at last D'Aiirelle took the | days' general engagement around Beaugency (December 7-1 1) 
oflensive from Tours (whither lie had transported his forces, : the (Jermans gained little or no real advantage. Indeed their 
now 100,000 strong) against the position of the 1 . Bavarian corps solitarv" materi d success, the capture of Beaugency, was due 
near Orleans, he found his task easy. The Bav^arians, out- : chiefly to the fact that the French there were subjected t(» 
numbered and unsupported, were defeated with heavy los.scs in ; conflicting orders from the military and the governmental 
the battle of ( oulmicrs (Novx‘rnber <>). and, bad it not lieen for j authorities. Chanzy then abandoned little but the field of 
the inexperience, want of combination, and other technical battle, and on the grand-duke’s representations Prince Frederick 
w(*aknesscs of the P'rench, they would have been annihilated. | ('harles, leaving a mere screen to impose upon Boiirbaki (who 
What the results of such a victorv as Coulmiers might have been, allowed himself to be deceived and remained inactive), hurried 
hud it been won by a fullv organized, smoothly w'orking army thither with the 11 . Army. After that ('hanzy w’as rapidly 
of the same strength, it is diflicull to overestimate. As it was, driven north-westward, though always presenting a stubborn 
the r<‘tirement ol the Bavarians rang the alarm bell all along the ' front. The Delegation left Tours and betook itself to Bordeaux, 
line of the German positions, and that was all. ’ wdicncc it directed the government for the rest of the war. Bui 

Then once again, instead of following uj) its succe.ss. the French jail this continuous marching and fighting, and the growing 
army disappeared from view. Fhe victorv had emboldened ' severity of the weather, ('.ompelled Prince Frederick Charles 
tlie “fog of war" to make renewed efforts, and resistance to ; to call a halt for a few days. About the iqth of December 
the pressure of the (iernian cavalry grew' day by day. riu* I therefore, the Germans (11. Army and Detachment) were closed 
Bavarians were reinforced l\v two Prussian divisions and by all • up in the region of Chartres, Orleans, Auxerre and Fontaine- 
available eavalrv' commands, and constituted as an “army . bleau, ('hanzy ahrng the river Sarthe about Le Mans and Bourbaki 
detachment " under the grand-duke Friedrich Franz of Mecklen- ; still passive towards Bourges. 

burg-Schvverin to deal with the Army of the Loire, the strength ' During this, as during other halts, the P'reneh government 
of w'hieli was far from being accurately known. Meantime the and its generals occupied themsch'cs with fresh plans of cam- 
capitulation of Metz on the 2Hth of October had set free the • paign, the former with an eager desire for results, the latter 
veterans of Prince Frederick Charles, the best troops in the (Chanzy excepted) with many misgivings. Intimately, and 
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fatally^ it was decided that Bourbaki, whom nothing could move 
towards Orleans, should depart for the south-east, with a view 
to relieving Belfort and striking perpendicularly iigainst the long 
line of the Germans’ communications. This movement, bold 
to the point of extreme rashness judged by any theoretical rules 
of strategy, seems to have been suggested by de Freycinet. 
As the execution of it fell actually into incapalile hands, it is 
difficult to judge what would have been the result had a Chanzy 
or a Faidherbe been in command of the French. At any rate 
it was vicious in so lar as immediate advantages were sacrificed 
to hopes of ultimate success which (Jambetta and de Freycinet 
did wrong to base on Boiirbaki’s powers of generalship. Late 
in December, for good or evil, Bourbaki marched off into Franche- 
('omte and ceased to be a factor in the Loire campaign. A 
mere calculation of time and space sufficed to show the German 
headquarters that the moment had arrived tf) demolish the 
stubborn Chanz}'. 

Prince Frederick ('harles resumed the interrupted offensh'e, 
pushing westward with four corps and four cavalry divisions 
LeMsna con\erged on Lc Mans. There on the loth, 

iith and 12th of January 1871 a stubbornly conte.sted 
battle ended with the retreat of the French, who owed their 
defeat solely to the misbehaviour of the Breton mobiles. These, 
after deserting their post on the battlefield at a mere threat of 
the enemy's infantry, fled in disorder and infected with their 
terrors the men in the reserve camps of instnu tion, which broke 
up in turn. But Chanzy, resolute as ever, drew off his field army 
intact towards La\'al, where a freshly raised corps joined him. 
The prince's army was far loo exhausted to deliver another 
effective blow', and the main body of it gradually drew' back into 
better quarters, while the grand duke departed for the north 
to aid in opposing faidherbe. Some idea of the strain to which 
the invaders had been subjected may be gathered from the fact 
that arm}' corps, originally 30,000 strong, were in some cases 
reduced to 10,000 and even lewer bayonets. And at thi.s moment 
bourbaki was at the head of 120,000 men ! Indeed, so threaten- 
ing seemed the situation on the T.oire, though the French south 
of that river between Gicn and lilois were mere isolated brigades, 
that the prince hurried ba<'k from Le Mans to Orleans to Uike 
personal command. A fresh French corps, Ix'aring the miml>cr 
25, and being the twc'nty-first actually raised during the war, 
apjieared in the field towards JJlois. C'hanzy w'as again at the 
head of 156,000 men. lie was about to take the offensive 
against the 40,000 (lermans left near Jx Mans when tc» his bitter 
disaf)pointment he received the news of the armistice. We 
have still Prance," he had .said to his staff, undeterred by the 
news of the capitulation of Paris, hut now he had to submit, 
for even if his improvised army was still ('heerfiil, there w'ere 
many significant tokens that the people at larg»^ had sunk into 
apathy and luiped to avoid worse terms of peace b}' discontinuing 
the contest at once. 

So ended the critical period of the “ Defen.se nationale.'’ Jt 
may be taken to ha^'e lasted from the day of Coulmiers to the 
last day of Le Mans, and its central point was the battle of 
Beaune-la-Kolande. Its characteristics wx*re, on the German 
side, inadccpiacy of the system of strategy practised, which 
became palpable as soon as the organs of recon nais.sance met 
with serious resistance, mi.sjudgment of and indeed contempt 
for the fighting powers of new formations," and the rise of a 
spirit of ferocity in the. man in the ranks, born of his resentment 
at the continuance of the war and the ceaseless sniping of the 
franc-tireur’s rifle and the peasant’s shot-gun. On the French 
side the continual efforts of the statesmen to stimulate the 
generals to decisive efforts, coupled with actual suggestions as to 
the plans of campaign to be followed (in default, be it said, of 
the generals themselves producing such plans), and the pro- 
fessional .soldiers’ distrust of half -trained troops, acted and 
reacted upon one another in such a way as to neutralize the 
powerful, if disconnected and erratic, forces that the war and 
the Republic had unchained. As for the soldiers themselves, 
their most conspiciiou.s qualities were their uncomplaining 
endurance of fatigues and wet bivouacs, and in action their 


capacity for a single great effort and no more. But they were 
unreliable in the hands of the veteran regular general, because 
they were heterogeneous in recruiting, and uneciual in experience 
and militar}^ qualities, and the French staff in those days was 
wholly incapable of moving masses of troops with the rapidity 
demanded by the enemy’s methods of war, so that on the whole 
it is difficult to know' whether to wonder more at their missing 
success or at their so nearly achie\'ing it. 

The decision, as we have said, was fought out on the Loin* 
and the Sarthe. Nevertheless the glorious story of the “ Defense 
nationale" includes two other important earn jxiigns —that of 
Faidherbe in the north and that of Bourbaki in the east. 

Ill the north the organization of the new* formations was 
b(‘gun by Dr Testelin and General Farre. Bourbaki held ihc 
command for a short time in Xovtanber before pro- 
(‘ceding to Tours, but the ac'tive command in field 
operations came into the hands of Faidherbe, a general campJijfn. 
whose natural pow'crs, so far from being cramped by 
years of peace routines and court repression, had been (U‘a eloped 
by a career of pioneer warfare and colonial administration. 
Gi'iieral Farre w’as his capable chief of .staff. Troops w'cre raist'd 
from fugitives from Metz and Sedan, as well as from dejiot troof)s 
and the Garde Mobile, and several minor successes wen* w'on Iw 
the national troo})s in the Seint* vallev, for here, as on the side 
of the Loire, mere detachments of tlie invt\sting armv round 
Paris wen almost powerless. But the capitulation of Metz 
<'ame too soon for the full de\'elopment of these sources of 
military strength, and the German I. Army uniler Manteuffel, 
released from duty at Metz, marched north-east wanl, capturing 
ih(‘ minor fortresses on its w’a\'. Before Faidlierl)(‘ assumed 
command, karre had fought sex'cral seven* actions near Amiens, 
but, greatly outnumbered, had l>een defeated and forced to 
retire behind the Somme, .\aothev French general, Briand, 
had also engageil tla* enemy without suece.ss near Konen. 
Faklherb(‘ a.s.siim(*d the (‘ommaud on the 3rd of J)eeeinl)er, and 
promptly Tuoved torward. A general engag(*menl on the little 
river Hallue (December 23), (‘ast -north-c'asl ot Amiens, was 
fought w'ith no decisive results, hut kaidla rlu*, fe(‘ling that his 
troops WTn* onlv capable of winning victories \u the first rush, 
drew them off on the 24th. His next effort, at Bapauna* 
( January 2-3, 1871), was more smcessful, hut its effects were 
c ounterbalanc ed b\' the surrender of the* fortress of Pi-nmnc* 
(January <>) and the con.secpienl establishment ol tin* Germans 
nri the line of the Somme. Meanwhile the Rou(*n troops had 
lH*en cejntained by a strong (ierman delachmcnl, acid there* was 
no further chance of .siircouring Pans fiojii the rmrlh. Bu( 
k’aidherbe, like Chanzy, was far from despair, and in spite ot tla- 
defieienri(*s e>f his troops in etjuipmenl (50,000 pairs e)f shoes, 
.supplied )>y Kugli.sh contractors, prej'sed to ha\e paper soles), 
he ri.sked a third great battle at St (liientin (January je;) Ihis 
tune he was severely defeated, though his loss in killed and 
wounded was about eejual to that of the (icrmans, who were 
c*oramanded by Goebeu. Still the allenipt of the Germans to 
surround him failed and he drew off his forces with his artillery 
and trains unharmed. The Germans, who had been greatly 
imprc.ssed by the solidity of his army, did not pursue him lar, 
and FaidhcTbe was preparing for a fresh effort when he reiei\ed 
orders to su.sjx’nd hostilities. 

I'he last episode is Bourbaki’s f ampaign in the ca.st, willi its 
mournful ('lose at Pontarlier. l5efore the crisis of the last week 
of November, the krench fon'es under (ieneral Oemer, (’ambriels’ 
•^ucces.sor, had been so far successful in mincer enterpri.ses that, 
as mentioned above, the right wing of the Loire army, .severed 
from the left by the battle of Ork'ans and subsequently held 
inactive at Bourges and Nevers, was ordered to Franche Cornu'* 
to take the offensive against the XIV. corps and other German 
tnrops there, to relieve Belfort and to strike a blow acros.s th(* 
invaders’ line of e(»mrminirati(>ns. But there were many delays 
in execution. 'I’he staff work, which was at no lime satisfactory 
in the French armies of 1870, was complicated by the snow, 
the bad .stat(j of the roads, and the mountainous nature of the 
country, and Bourbaki, a bra\'e g(*ncral of divisi(»n in action, 
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but irresiolute and pretentious as a commander in chief, was not 
the man to cope with the situation. Only the furious courage and 
patient endurance of hardships of the rank and file, and the good 
qualities of some of the generals, such as Clinchant, Cr^er and 
Billot, and junior staff officers such as Major Brug^re (afterwards 
generalissimo of the French army), secured what success was 
attained. 

Werder, the German commander^ warned of the imposing 
concentration of the French, evacuated Dijon and Dole just in 
The avoid the blow and rapidly drew together his 

cmmpmiga forces behind the Ognon above Vesoul. A furious 
in the attack on one of his divisions at Villcrsexcl (January 9) 
Bmut, 2000 prisoners as well as his killed and 

wounded, and Ikiurbaki, heading for Belfort, was actually nearer 
to Ihc fortress than the Germans. Hut at the crisis more time 
was wfisted, Werder (who had almost lost hope of maintaining 
himself and luui received both encouragement and stringent 
instructions to do so) slipped in front of the French, and took up 
a long weak line of defence on the river Lisaine, almost within 
cannon shot of Belfort. The cumbrous French army moved up 
anrl attacked him there with 150,000 against 60,000 (January 
T5-17, 1871). It was at last repulsed, thanks chiefly to Hourbaki's 
inability to handle his forces, and, to the bitter disappointment 
ol officers and men alike, he ordered a retreat, leaving liclfort 
to its fate. 

Kre this, so urgent was the necessity of assisting Werder, 
ManteufTel had been placed at the head of a new Army of the 
South. Bringing two corps from the 1. army opposing Jniidherbe 
and calling up a third from the armies around i*aris, and a fourth 
from the II. army, Manteiiffel hurried southward hy Langres 
to the Saone. Then, hearing of Werder's \ ictory on the Li.saine, 
he deflected the march so as to cut off Bourliaki’s retreat, 
drawing off the l(‘ft flank guard of the latter (commanded with 
much edaf and little real eftect bv (iaribaldi) by a sharp feint 
attac k on 1 )ijon. The pressure of tVerder in front and Mnntcnjffel 
in flank gradually forced the now thoroughly disheartened 
Freneh forces towards the Swiss frontier, and B()urbaki, realizing 
at once the ruin of his army and his own incapacity to rc-cstahlish 
its (^ffieiency, shot himself, though not fatally, on the 26th of 
January. (Uinchant, his suea*ssor, acted promptly enough tc* 
remcive the immediate danger, but on the 2<)th lie was informed 
of the armistice without at the .same time being told that Belfort 
and the eastern theatre of war had been on Jules Favre’s demand 
(‘\pressly exc^epted from its operation.* Thus the French, the 
leaders distracted by doubts and the worn-out soldiers fully 
aware that the war was jiractically over, stood still, while 
ManteufTel completed his preparations for hemming them in. 
On the I St ol February General Gliuchant led his troops into 
Switzerland, where they were disarmed, interned and well cared 
for l)y the autli(»ritic‘S of the neutral state. 'I'hc rcargucird fought 
a last acti»>n with the advancing Germans before passing the 
frontier. On the i6th, hy order of the French government, 
Belfort capitulated, hut il was not until the i ith of March that 
the Germans took ])ossession of liitche, the little fortress on the 
Vo.sgcs, where in the early days of the war de Failly had illus- 
trated SO signally the want of concerted action and the neglect 
ol opportunities which had throughout proved the bane of the 
Freneh armies. 

The losses of the (jermans during the whole w’ar were 38,000 
dead and 101,000 wounded and disabled, those of the French, 

156.000 dtiad (17,000 of whom died, of sickness and wounds, as 
prisoners in German hands) and 143,000 wounded and disabled. 

720.000 men surrendered to the Germans or to the authorities 
of neutral states, and at the close of the war there were still 

250.000 troops on foot, with further resources not immediately 

available to the number of 280,000 more. In this connexion, 
and as evidence of the r(‘spective numerical yields of the German 
system working normallv and of the French improvised for 
the emergency, we quote from Berndt (Zahl im Kncge) the 
following comparative figures ; - i 

‘ Jnlcs Favre, it appears, neglected to iiilorm Ciambetta ot the 
except ion. I 


Ktidof July . . French 250,000, Germans 384,000 under arms. 

Middle ol November „ (>00,000 „ '425,000 „ 

After the surrendi-r 

of Paris and the 

i disarmament of 

I Bourbaki's army . „ 534,000 „ 835,000 „ 

Tlie dale of tlie armistice was the 28th of January, and that 
of the ratification of the treaty of Frankfurt the 23rd of May 
1871. 

Bincioc.RAPHV.— Tlie literature of the war i.s ever increasing in 
voliinie, and the following list only incliid(*.s a very short .selection 
made amougst the most im]>ortant works. 

Genet ai. — Ck-rman oiiicial history, Der deutuh-ftamosische Ktteg 
(Berlin, 1872 *1881 ; Jinglisfi and French translations) ; monograplis 
of the (Tornian general staff {Kricgsgesch. Einzelschviftcn) ; Moltke, 
Gesch. des deuts( h-frafizds. Krieges (Beilm, 1801 ; English translation) 
and Gesammelte Schriften des G. F. M. Grafen v. Moltke (Berlin, 
1900- ); Frtinch ollicial history, La Guerre de j 6 yo-jtSyt (Pans, 

1902 ) (the hill(‘st and most accurate account) ; P. I.ehaiilcoLirt 

(General Pal.il), Hist, dc la guctre de j&'yo-jSy/ (Paris, it>oi 1907) ; 
V Verdy du Vernois, Shtdien ilber den Kticg . auf Gvtmdldoe 
i.syo-iSyi (Berlin, 1892-1806); (i. Cardin.'il vou Widdern, Kritische 
Tage iSyo-/Sy/ (Frencli tran.slalion, Journves (tihqnes). Ev(;nt.s 
jireceditig the war aie deail with in v. Bernhardi, Zivisihen zwet 
Ktiegcn , Baron Stfjffel, Ral^fy^trts niiUtaiics iSOO /S'yiy (Paris, 1871 ; 
Eiigli.sh Iraiislalion) ; (i. J^eliriiann, Die Mohilmachuvg jS^ty iSyi 
(Berlin, 1005). 

For th<‘ war m f.orraine ; lYmce Kraft ol 1 Johenloiie-lngellingc*n, 
litiefe «/»<,*/ Strategie (English translation, Letters on Strategy) ; F. 
I'och, Condutte de hi guerre^ pt. ii ; 11 . Bonnal, Mancvitvre de Saint 
Ptivat (Paris, i«)0,|- i()()6) ; Maistre, Spirheten (Pans, 1908) ; v. 
Schell, Die Operationen der 1 . Arwee unter Gen. von Stniimetz (Berlin, 
1872 : English translation) ; F. Hoeuig, Taktik der Zukunft (English 
tiaiislatioji), and Stnndrn Moltke' si hen Strategiv (Berhii, 1892; 
Engli.sh and French Iranslilions). 

For th(‘ w.ir in .Msacf‘ and (‘hanipagne H. Knnz, Schlacht von 
Worth (Beilin, 1891), and later works by the same author; H. 
Bonnal, l•rosLh^ocllct (lUiis, iH<>9) ; Hahnke, Die Oparatwven des 
111 . Arwee his Sedan (Be.ihn, 1873 ; F'rem.h traii.slatiou). 

For the war m the I’loviiKes \ dei Goltz, I Sm Gnmhctla itnd 
.seine Atniern (Berlin, 1877) ; Die Operationen der 11 . Arrnce an dn 
Loire (Berlin, 1875) ; Die steben Tage von Le Mans (Berlin, 1873) ; 
Kunz, Die Zusammensetzung der franzos. Provtnziaiheeren \ de 
Freycmet, La Guerre en provinie (Pans, 1871); 1 .. A. Hale, The 
People's M'lO' (Laiudoii, 1904) ; Hoeing, Volkshticg an die Lone 
(Beihn, iH<>i) , Blnme, Operationen v. Sedan his zitin I'.nde d. Krirgs 
(Berlin, 1872 ; English translation) ; v. Schell, Die Operationen der 1 
A twee unter Gen. v. Goehen (iferlin, 1873; English translation), 
('ount W«irlen.sl(‘ben, Leldzug der Kordarmee unter Gen. v. Maiitenlfcl 
(Berlin, 1872), OpcuHiitnen der Sudarmee {Berlin, 1S72 ; Englisli 
translation) ; Faidlierbr*, Cawhagne de Larm/e du nnrd (l^aris, 1872) 

For the sieges : Frobenins, A>n?g.'?grsf/i. lieispiele d Festung'^krieg*^ 
atis d deuis(h.-franz. Kg. (Berlin, i89() iijoo) ; Goetze, Tatigheit 
derdeutsthen I ngenieuren (Berlin, 1871 ; English translation) 

The most uselul hibliogiaphy is that oi Ginieral I’.il.il (" P 
l^*hant court ”). (P. F. A.) 

FRANCOIS DE NEUFCHATEAU, NICOLAS LOUIS, ( oiiM 
(1750-1828), Frem'h statesman and poet, was born at Saffais 
near Kozieres in Lorraine on the 17th of April 1750, the son of a 
school- teacher. He studied at the Je.suit college of Nculchateau 
in the Vosges, and at the age of fourteen published a volumt* 
of poetry which obtained tlic approbation of Koiis.scau and of 
Voltaire. Neufcliatcau conferred on him its name, and he was 
elected member of some of the principal academies of France. 
In 1783 he was named procureur-gcneral to the council of Santo 
Domingo. He had previously Ixicn engaged on a translation 
of Ariosto, which he finished Ixjfore his return to France five 
years afterwards, but it perished during the .shipwreck which 
occurred during his voyage home. i\fter the Revolution he 
was elected deputy suppUani to the National Assembly, was 
charged with the organization of the department of the Vosges, 
and was elected later to the Legislative Assembly , of which he 
fir-st bcaune secretary and then president. In 1793 
imprisoned on account of the political sentiments, in reality 
very innocent, of his drama Pamela ou la vertu recompntsee 
(Theatre de la Nation, ist August 1 793), but was set free a few 
days afterwards at tlie revolution of the 9th Thermidor. In 
1797 he became minister of the interior, in which office he 
distinguished himself by the thoroughness of his administration 
in all departments. It is to him that France owes its system 
of inland navigation. 1 le inaugtirated the museum of the Louvre, 
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and was one of the promoters of the first universal exhibition 
of industrial products. From 1804 to 1806 he was president 
of the Senate, and in that capacity the duty devolved upon 
him of soliciting Napoleon to assume the title of emperor. In 
1808 he received the dignity of count. Retiring from public 
life in 1814, he occupied himself chiefly in the study of agriculture, 
until his death on the loth of January 1828. 

Francois de Neufehateau had very multifarious accomplish- 
ments, and interested himself in a great variety of .subjects, hut 
his fame rests chiefly on what he did as a statesman for the 
encouragement and development of the industries of France, 
llis maturer poeticaL productions did not fulfil the promise of 
those of his early years, for though some of his verses have a 
superficial elegance, his poetry generally lacks force and originality. 
He had considerable qualifications as a grammarian and critic, 
as is witnessed by his editions of the Proimiciahs and Pensh^ 
of Pa.scal (Paris, 1822 and iS26)and (ril Bias (Paris, 1820). llis 
principal j)Octi('al work.s are l^ohies diverses (17^5) : Ode sur Ics 
parlemenls (1771); Nouveanx Contes moraux ( r 781 ) ; ].es 1 'osc^es 
(170^) ; Juihlrs ef mutes (1814) ; and l.es Tropes, on les figures de 
mots (1817). fh* was also the author of a large number of 
works on agriculture. 

S(V Utu ucil (Ics Icttics, ( irt ulnirrs, di\((mrs ct antics 
hnnuH dn ^te. I'laufOjs petulant ses deuv cveifurs du nuni^tc dc 
riuthtcur (Pans, An. vii.-vin , 2 vols ) , Notice hiographujue sur M. 
le lomic Ftaiifois de Ncufiluiteau (182S), A F. de Sillery : il. 
BontK‘lu;r, Mlm<dtos stir FtatiQois de KcuicUdUum (lUris, i82<0 ; 
] Lamoiirciix, Notice histuriifuc ct tittdiairc sur fa me ct les Citits de 
I'tanCi'is dc Ncuphtilcau (Pans, 1843) , K Minium-, PtiuP histotiquc 
rt bio^raphiqtte sur les Lmrauts iceolutionnnires • Patissot, (ircf^.drr, 
de. Neufcluitcau (N.nicv, 1882) ; Ch. Siniiiin, I'yaticois dc 
Ncufiluiteau et les expositions (Pans, i88<d- 

FRANCONIA ((kt. Fraukcu), the name of one of the stem- 
duchies of medieval (icrrnany. It stretched along the vall(*y of 
the Main from the Rhine to llohcniia, and was bounded on the 
north bv Sax«>nv and Thuringia, and on tl»e south bv Swabia 
and Havaria. It also included a district around Main/, Spires 
and Worms, on th.* lelt bank of the Rhine. The word Fraucoitia, 


emperors .sections passed to the count palatine of the Rhine, 
the archbishop of Mainz, the bishops of Worms and Spires 
and other clerical and lay nobles ; and the name PVanconia, 
or Francia orienlalis as il was then called, was confined to the 
eastern portion of the duchy, ricrical authority w'as becoming 
predominant in this region. A series of charters dating from 
822 to T025 had granted considerable powers to the bishops of 
Wiir/burg, who, by the time of the emperor Henry II., possessed 
judicial authority over the whole of eastern Franamia. The 
duchy was nominally retained by the emperors in their own 
hands until 11 15, when the emperor Henry V., wishing to curb 
the episcopal influence in tliis neighbourhood, appointed his 
nephew Conrad of Hohenstaufen as duke of Franconia. (Onrad’s 
son PTederick took the title of duke of R('thenl)urg instead of 
duke of PVauconia, but in nob, on the death of (Vmrad of 
Hohenstaufen, son of the emperor PTederick I., the title fcl! 
into disuse. Meanwhile the bishop of ^^’ilr/burg had regained 
his fonner power in the duchy, and this was confirmed in 11 68 
by the emperor PYederick 1 . 

1 Th*^‘ title remained in abeyance until Ibc early years of the 

; 15th century, when it was assumed by jolin 11., bishop of Wiirz- 
i burg, and retained by his siicet‘sst»rs until the l)ishopric was 
' secularized in 1S02. The grealer pari of the lauds were united 
, with Bavaria, and the naint*, PVanconia again lell into abeyance. 

ft was revived in 1837, when Loins ]., king of Bavaria, gave to 
' three northern ])ortions of bis kingdom the names of Cjipci, 
Middle jirul j.ower Fraru'onia. In Bernhard, duke of Saxe- 
Weimar, hoping to creali* a principality for himself out (»f the 
civlcsiaslical lands, had taken the title oi duke ot luanconia, 
but his hopes ivere destroyrd by liis dch‘at at Niirdlingen in rb^.|. 

I When (icrmany w'as divided info circles by the emperoi Maxi- 
milian I. in 1500, the name PVanconia was given to that ( ircle 
which included the (‘astern part of the old duchy. 'Hie lands 
formerly comprised in the diu hv of PVanconia are now dividi‘d 
betw(^en the kingdoms ot Bavaria and Wurttemberg, the grand- 
diK’bies of Ikulen and Hesse, and the IVussian province of 
Hesse-Nassau. 


first used in a Latin ('barter of 1053, was applied like the w'ords 
Prance, Frauria and Franken, to a portion of the land occupied 
by the PVanks. 

About the close of the 5th century this territory was conquered 
by (dovis, king of the Salian Franks, was afterwards incorporated 
with the kingdom of Austrasia, and at a lat<T jKTi<jd came under 
the rule* of ('harlemagne. After the treaty of Verdun in 84^ 
it became the centre of the ICast Frankish or German king* loin, 
and in theory remained so for a long period, and w'as for a time 
tlie most imfKirtaTit of the duchies which arose on th(* ruins of the 
Carolingian empire. I'he land was divided into counties, or 
gaueu, which were ruled by counts, prominent among wdiom 
were members of the families of Conradine and Babcnberg, by 
whose feuds it w'as frequently devastated, ('onrad, a member 
of the former family, who took the title of “ duke in PVanconia 
about the year 900, was chosen (Jcmian king in 911 as the 
representative of the foremost of the (Jerman races, ( onrad 
handed over the chief authority in Franconia to his bnithcr 
P'berhard, wlio remained on good terms with Conrad’s successor 
Henry 1 . the P'owler, but ruse against the succeeding king, Otto 
the (ireat, and was killed in battle in 93(), when his territories 
were divided. The influence of PVanconia began to decline 
under the kings of the Saxon hou.se. It lacked political unity, 
had no opportunities for extension, and soon b(*.came divided 
into Rhenish Franconia {Francia rhenensis, (}er. Pheinfranken) 
and Eastern Franconia {Francia onenlalis, Ger. Ostjranken). 
The iTK^st influential family in Rhenish Franconia was that of 
the vSalians, the head of which early in the roth century was 
(Vuirad the Red, duke of Lorraine, and son-in-law of Otto the 
(ireat. This (!onrad, his son Otto and his grandson Conrad 
are .sometimes called dukes of PVanconia ; and in 1024 his great- 
grandson (onrad, also duke of PVanconia, was elected (iermaii 
king as Cx)nrafl JI. and founded the line of PVanconian or Salian 
emperors. Rhenish PVanconia gradually became a land of 
free towns and le.sscr nobles, and under the earlier PVanconian 


Si‘<" J. ('•. ab Fckliart, Commcnhvti de rebus 1 ranciae onentalis ct 
I episiopatus W'lnebutf^eusis (Wni/lung, 172*9 , !•'. Cusdiuhte 

1 I'ratilu'tis (Sehwemliirt, i885'i88(»); 1 • Uc'imor, Die lici/'<>^li( he 

(u ivatl der lUsrhofc von nVor/z/OT; (Ubirztmrg, 1874). 

! FRANCS-ARCHERS. 'The iiLslitiilion of the francs-urchers 
was tht‘ fir.st attempt at the fonviation of iTgular infantry in 
PVance. 'FIkw were created by the ordinaiu e of Montil.s-lcs-V'oiiis 
on the 28th of August 1448, which prescribed that in each parish 
I an an her should be chosen from among the most apt in the u.sc 
I of arms ; this archer to be exempt from the laille and certain 
I obligatitm.s, to prac tise .sliooling with the bow on Sundays and 
; feast-days, and to hold himself ready to inarch fully (^(luiiipetl 
! at the first signal. Under Cliarles Vll. tlie jraucs-archers dis- 
’ tinguished themselves in numerous battles with the English, 
[ and a.s.sisted tlie king to drive them from France. Thiring the 
1 succeeding reigns the institution languished, and finally dis- 
‘ app('are(l in tht? middle of the jfilh c(*ntur}’. The jraucs-archers 
were also called jtaucs-iaupius. 

Sfo Daniel, Histaite dc la niilice fraiicnisr (1721) ; and P' Boiitari*’, 
Jnstilutions nnlitairrs de la Fratuc avaut les arntees permanentes (1804). 

FRANCS-TIREURS (“ Free - Shooters ”), irn'gular troops, 
almost exclusively infantry, employed by the IVench in the w'ar of 
1870- 1871. I'hey were originally rifle clubs or unofficial military 
.societies form(.;d in the east of PVance at thi time of the Luxem- 
burg crisis of 1867. 'I'he members were chudly eoncerned with 
the practice of rifle-shooting, and were expected in war to act 
as light troops. As under the then s\‘stcm of conscription the 
greater part of tlie nation’s military energy was allowed to run 
I to waste, the trancs-tireurs were not only [xipular, but efficient 
I workers in their sphen; of action. As they wor(‘ no uniforms, 
were armed with the best existing rifles and elected their own 
officers, the government made repeated attempts to bring the 
societies, which were at once a \'alLiable asset to the ann(*cl 
* .strength »)f JVance and a possible menace to internal order, 
1 under military discipline. 'Fliis was strenuou.^iy resisU^d by the 
I societies, to their sorrow' as it tnnu'd out . for the ( iermans 1 rcated 
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ciiptured franrs-lireurs as irresponsible non-corn batan is found * J 3 ut “ they which hold in frank-almoign are bound of right before 
with arms in tlieir hands and usually exacted the death penalty. God to make orisons, prayers, masses and other divine services 
fn July 1870, at the outbreak of the war, the societies were brought for the souls of their grantor or feoffor, and for the souls of their 
under the control of the minister of war and organized for field heirs which are dead, and for the prosperity and good life and 
service, hut it was not until the 4th of November — by which good health of their heirs which are alive. And therefore they 
time the levie en masse was in force — that they were placed under ' shall do no fealty to their lord, because that this divine service 
the orders of the gt;nerals in the field. After that they were | is better for them before God than any doing of fealty ” (Litt. 
sometimes organized in large bodies and incorporated in the mass j s. 135). It was the tenure by which the greater number of the 
of the armies, but more usually they continued to work in small : monasteries and religious houses held their lands ; it was cx- 
bands, blowing up culverts on the invaders’ lines of communica- : pressly exempted from the statute 12 (>ir. II. c. 24 (1660), by which 
lion, cutting off small reconnoitring parties, surprising small : the other ancient tenures were abolished, and it is the tenure, by 
))osts, iSfc. It is now acknowledged, even by the (lermans, that I which the parochial clergy and many ecclesiastical and eleemosy- 
Ihough the francs-tireurs did relatively little active mischief, nary foundations hold their lands at the present day. As a form 
they paralysed large detachments of the enemy, contested every I of donation, however, it came to an end by the passing of the 
step of his advance (as in the Loire campaign), and preventerl ! statute Quta EniptorcSy for by that statute no new tenure of 
him from gaining information, and that their soldierly qualities j frank-almoign could be created, except by the crown, 
improved with experience. Their most celebrated feats were the j Scc Pollock and Maitland, Uistofv of English Law, w here the history 
blowing up of the Moselle railway bridge at Lontenoy on the 22nd i ii ank-almoign is given at leiiFtli. 

of January 1871 (see Les Chasseurs des Vosges by Lieut.-Colonel ! FRANKfiL^ ZECHARIAS (iooi~i875), Jewish theologian, one 
St lUienne, 'Foul, iqo6), and the heroic defence of ('hateaudun ! of the founders of the Breslau school of “historical Judaism.’’ 
by Lipowski’s Paris corps and the francs-t incurs of Cannes and . I’his school attempts to harmonize critical treatment of the docu- 
Nantes (October iS, 1870). It cannot be denied that the original ments of religion w'ith fidelity to traditional beliefs and ob.serA - 
members of the rifle clubs were joined by many bad characters, . ances. For a tinu* at least, the compromise succeeded in staying 
but the patriotism of the majority was unfjuestionable, for little the disintegrating effects of the liberal movement in Judaism, 
mercy was shown by the Germans to those francs-tireurs who fell . Frankel was the author of several valuable w'orks, among them 
into their hands. The severity of the (jcrman reprisals is itself | Seplnagiut Sltidies, an Introduction to the Mishnah (1859), and 
the best testimony to the fear and anxiety inspired by the presence ^ a similar work on the Palestinian Talmud (1870). He also edited 
of iu'tive bands of fraiics-tireurs on the flanks and in rear of the the Monatsschrift, devoted to Jewish learning on modern lines, 
invaders. But his chief claim to fame rests on his headship of the Breslau 

FRANEKER, a town in the province ol Friesland, Holland, Seminar\\ This was founded in 1854 for the training of rabbis 
5 m. V. of Harlingen on the railw'ay and canal to Leeuwarden. ' who should combine their rabbinic studies with .secular courses 
Pop. (1000) 7187. It w'as a\ one time a favourite residence of the at the university. 'I'he whole character of the rabbinate has been 
hrisian noitility, many of whom had their castles here, and it inodified under the influence of this, the first seminary of the 
possessed a celebrated university, lounded by the Frisian estates • kind. (I. A.) 

in 1585. 'rhis was suppressed hy Napoleon 1 . in 1811, and the ; FRANKENBERG, a manufacturing town of Germany, in the 
endowments were diverted four years later to the support of an | kingdom of Saxony, on the Zschopau, 7 m. N.F. of Chemnitz, 
athenaeum, and afterwards of' a gymnasium, with which a on the railway Niederwiesa -Ross w'cin. Pop. (1005) 13,303. The 
[)hysi()logical c'abinct and a botanical garden an* c'onnec ied. principal buildings are tlu* large Evangelical parish church, 
Franeker also possesses a town hull (1501), w'hich contain*, a re.stored in 1874-1875, and the town-hall. Its industries include 
planetarium, made by one Eise Eisinga in 1774-1881. The , e.xtcnsive woollen, cotton and silk weaving, dyeing, the manu- 
fine (»bservator\ was founded about 1780. 'J'he church of St facture of brushes, furniture and cigars, iron - founding and 
Martin (1420) c'onlains several fine tombs of the i5th-T7th machine building. It is well provided with schools, including 
centuries. The industries of the town include silk -weaving, one of weaving. 

woollen-spinning, shipbuilding and pottery-making. It is also FRANKENHAUSEN, a town of Germany, in the principality 
a considerable market for agrii'iiltiiral produee. of Schw^arzbiirg-Rudolsladt, on an artificial arm of the Wipper, 

FRANK, JAKOB (1720-! 71)1), a Jcwi.sh theologian, who a tributary of the Saale, 36 m. N.N.E. of Gotha. Pop. (1005) 
founded in Poland, in the middle of the 18th century, a sect 6534. It ct)nsists of an old and a new town, the latter mostly 
which emanated from Judaism but ended by merging with I rebuilt since a destructive fire in 1833, and has an old chateau 

Christ ianity. 'I’lie sect was the outconu! of the Messianic ’ of the princes of Sc'hwurzburg, three Protestant churches, a 

mystic'ism ol Sahhetai /ebi. It was an antinomian movement seminary lor teachers, a hospital and a modern town-hall, 
in which the authority of the Jewish law was held to be su])er- • Us iuduslries include the manufacture of sugar, cigars and 
seded by per.sonal frcTdoin. 'Fhe Jewi.sh authorities, alarmed buttons, and there are brine springs, with baths, in the vicinity, 
ill the moral laxity which resulted from the emotional riles ol At PTankenhausen a battle w'as fought on the 15th of May 1525, 

the Fraukisls. did their utmost t(^ .suppress the sect. But the ; in which the insurgent peasants under Thomas Miinzer were 

latter, posing as an anti 'ralmudic protc'st in behalf of a spiritual defeated by the allied princes of Saxony and Hesse, 
religion, won a certain amount of public sympathy. There was, ^ FRANKENSTEIN, a town of Germany, in the Prussian province 
however, no deep sinc'critv in the tenets of the Frankists, for of Sikvsia, on the Pausebach, 35 m. S. by W. of Bre.slau. Pop. 

I hough in i75() t hey were baplizc^l en masse, amid much pomp, ; (1905) 7890. It is still surrounded by its medieval w^alls, has tw^o 
I ht; Churc h soon liec'aine convinced that Frank was not a genuine ’ Evangelical and three Roman Catholic churches, among the 
convert. He was imprisoned on a charge of heresy, hut on his • latter the parish c’hurch with a curious overhanging tower, and 
rt‘lc^ase in 1703 the empre.ss Maria Theresa patronized him, |a monaster\^ The industries . include the manufacture of 
regarding him as a propagandist of ('hristianity among the Jew^s. , artificial manures, bricks, beer and straw hats. There are also 
tie thenceforth lived in state as baron of Offenbach, and on his mills for grinding the magnesite found in the neighbourhood, 
death ( 1 7(>i) his daughter Fva succeeded him as head of the .sect. ; FRANKENTHAL, a town of Germany, in the Bavarian 
riic Frankists gradually merged in the general Christian body, the | Palatinate, on the Isenach, connected w'ith the Rhine by a 
movement leav ing no permanent trace in the synagogue. (I. A.) I air.al 3 m. in length, 6 m. N.W. from Mannheim, and on the 
FRANK-ALMOIGN c7crmf7.vy»c/, free alms), in the English ! railways Neunkirchen-Worms and Frankenthal-Grosskarlhach. 
law of real property, a species of spiritual tenure, whereby a Pop. (1905) 18,191. It has two Ev^angelical and a Roman 
religious corporation, aggregate or sole, hcMds lands of the donor Catholic church, a fine medieval town-hall, tw'O interesting old 
to them and their successors for ever. It was a tenure dating i gates, remains of its former environing walls, sevxral public 
trom .'saxon times, held not on the ordinary feudal conditions, \ monuments, including one to the veterans of the Napoleonic 
but dist'harged ol all services except the trinoda necessitas. 1 wars, and a museum. Its industries include the manufacture 
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ol‘ machiner>% casks, corks, soap, dolls and furniture, iron- 
founding and bell-founding — the famous “ Kaiserglocke ’’ ot 
the Cologne cathedral was cast here. Frankenthal was formerly 
famous for its porcelain factory, established here in 1755 by Paul 
Anton Hannong of Strassburg, who sold it in 1762 to the elector 
palatine Charles Theodore. Its fame is mainly due to the 
modellers Konrad Link (1732-1802) and Johann Peter Melchior 
(d. 1706) (who worked at Frankenthal between 1770 and 1793). 
'rhe best products of this factory are figures and groups repre- 
.senting contemporary life, or allegorical subjects in the rococo 
ta.ste of the period, and they arc surpassed only by those of the 
more famous factory at Meissen. In 1795 the factor)^ was sold 
to Peter von Reccum, who removed it to Criinstadt. 

Frankenthal (Franconodal) is mentioned as a village in the 
8th century. A house of Augustinian canons established here 
in 1J19 by Erkenbert, chamberlain of Worms, was suppressed 
in 1562 by the elector palatine Frederick 111 ., who gave its 
possessions to Protestant refugees from the Netherlands. In 
1577 this colony received town rights from the elector John 
('asimir, whose successor fortified the place. From 1623 until 
1652, save for two years, it was oc('upied by the Spaniards, and 
in 1688-1689 it was stormed and liurned by the French, the 
fortifications being razed. In 1 697 it was reconstituted as a town, 
and under the elector Charles Theodore it became the capital 
of the Palatinate. From 1798 to 1814 it was incorporated in the 
French department of Mont Toniierrc. 

See Willc, Stadt u. Fesitnnf> Ftavkanihal ivdhrend des dteisstf:; 
jdhngeH Krieges (Heidelberg, 1877) : Hildonbrand, (tach dvr Stadt 
Frankenthal (i8<>3)- For llu' porcelain s<*e HeuMr, Funiknithata 
Gruppen und Figuren (Spires, 1800). 

FRANKENWALD, a mountainous district of (iennany, 
forming the geological (onnexion between the Idrhtelgebirge 
and the Thuringian Forest. It is a broad well-wooded plateau, 
running for about 30 m. in a north-westerly direc tion, descending 
gently on the north and eastern sides towards the Saale, but more 
precipitously to the Bavarian plain in the west, and attaining its 
highest elevation in the Kieforle near Steinheid (2900 ft.). Along 
the centre lies the watershed between the basins ot the Main and 
the Saale, belonging to the systems of the Rhine and l^llx* 
re.spectively. The principal tributaries of the Main from the 
hVankenwald are the Rodac'h and Hasslach, and of the Saale, 
the Selliitz. 

See n. Setimid, t'uhivi dnuh den iiaukenivald Bianiberg, i8().4) , 
Meyer,. Thurmgen uiid der Frankcnwald (if,t6 ed , Tj'ipzig, loooj, 
and ('tuinbel, Geognostische Bc^chrcihitug des h i< htclgchtrges mit dew 
P'rankenivald (Gotha, 1879). 

FRANKFORT, a city and the county-seat of dinton county, 
Indiana, H.S.A., 40 m. N.W. of Indianayiolis. Pop. (1890) 
5919 ; (1900) 7100, of whom 144 were foreign-born. Frankfon 
is served by the Chicago, Indianapolis & Louisville, the Lake Erie 
(S: Western, the Vandalia, and the 'Foledo, St Louis tV Western 
railways, and by the Indianapolis & North-Western Traction 
Interurban railway (electric). The city is a division point on 
the 'I'oledo, St Louis & Western railway, which has large shop.s 
here. Frankfort is a trade centre for an agricultural and lumber- 
ing region ; among its manufactures are handles, agricultural 
implements and foundry products. The first settlement in the 
neighbourhood was made in 1826 ; in 1830 the town was founded, 
and in 1875 it was chartered as a city. The city limits were 
considerably extended immediately after 1900. 

FRANKFORT, the capital city of Kentucky, I .S.A., and the 
county -scat of Franklin county, on the Kentucky river, about 
55 m. E. of Louisville. Pop. (1890) 7892 ; (1900) 9487, of whom 
3316 were negroes ; (estimated 1906) 10,447. is served 

by the (!hcsapeake & Ohio, the Louisville & Nashville, and the 
Frankfort & Cincinnati railw^ays, by the (Central Kentucky 
Traction ('o. (electric), and by steamboat lines to C'incinnati, 
Louisville and other river ports. It is built among picturc.sque 
hills on both sides of the river, and is in the midst of the famous 
Kentucky “ blue grass region ” and ol a rich lumber-producing 
region. The most prominent building is the Capitol, about 400 ft. 
long and 185 ft. wdde, built of granite and white limestone in the 
Italian Renais.sance style, with 70 large Ionic columns, and a 


I dome 205 ft. above the terrace line, supported by 24 other 
j columns. The ('apitol was built in j 905-1907 at a cost of more 
than $2,000,000 ; in it are housed the state library and the 
library of the Kentucky Stale Historical Society. At Frankfort, 
also, are the state arsenal, the state penitentiary' and the state 
hoine for feeble-minded children, and just outside the city 
limits is the state coloured normal school. The old capitol (first 
j occupied in 1829) is still .standing. In franklin cemetery' rest 
j the remains of Daniel Boone and of 'Fheodore O’Hara (1820- 
I 1867), a lawyer, soldier, journalist and poet, who served in the 
j U.S. army in 1846-1848 during the Mexican AVar, took part in 
; filibu.stcring expeditions to Cuba, served in the Coniederate army, 

■ and is best known as the author of “ The Bivouac of the Dead,” 

; a poem writttm for the burial in Frankfort of some soldiers 
; who had lost their lives at Buena Vista. Here also are the 
. graves of Richard M. Johnson, vice-president of the I’nited 
j States in 1837 -1841, and the .sculptor Joel T. Hart (1810-1877), 

I The city has a considerable trade with the surrounding countiy', 

in which large quantities of tobaci'o and hemp are produced ; 

I its manufactures include lumber, brooms, chairs, shoes, hemp 

■ twine, canned vegetables and glass bottles. The total value ot 
the city’s factory product in 1905 was $1,7.17.338, being 31-6 

' more than in 1900. Frankfort (said to have been named after 
Stephen Frank, one of an early pioneer party ambushed here by 
Indians) was founded in 1786 by General James Wilkinson, then 
deeply interested in trade with the Spanish at New Orleans, and 
in the midst ot his Spani.sh intrigues. In 1792 the t ity was made 
the capital ot the stat(‘. In 1862, during the famous campaign in 
Kentucky of (General Braxton Bragg (Confederate) and (ieneral 
D. C. Buell (lu'deral), Frankfort was occupied for a short time 
by Bragg, who, just before being forced out by Buell, took part in 
the inauguration of Richard J. Haw'es, chosen governor by the 

■ Confederale^ of the state. Hawes, however, never discharged 
the dutie.N of his ofiice. During the bitter contest for the governor- 

■ ship in J900 between W illiam Goebel (Democrat) and William S. 
Taylor (Republican), each of whom claimed the election, Goebel 

! was assassinated at Frankfort. (See also K untuck v.) Frank- 
fort received a city charter in i83(>. 

FRANKFORT-ON-MAIN (Ger. Frauhjttri am Main), a city 
of Gcrman\ , in the Prussian province ot Hesse- Nassau, prin- 
cipally on the right hank of the Main, 24 rn. above its confluence 
with the Rhine at Mainz, ami 16 rn. N. from Darmstadt. Always 
a place of great trading importance, long the jdace of election 
' for the German kings, and until 1866, together with Hainhurg, 
Bremen and Taibeck, one ol the four free cities of Gerinan\ , it 
still retains its position as one ot die leading commercial centres 

■ of the German empire. Its situation in tiie broad and fertile 
valley of the Main, the northern horizon formed I))' the soil 
outline.s ot the 'raiinus range, is one of great natiii^d beauty, 
the suiTounding country being richly clad with (orchard and 
forest. 

' Frankfort is one of the most interesting, as it is also one of 
the wealthiest, of German cities. Apart from its commercial 
importance, its position, close to the fashionable w^atering-jilaccs 
of Ilomhurg, Nauheim and Wiesbaden, has rendered it “ cos- 
mopolitan in the best .sense of the term. 'Fhe various stages in 
the development oi the city are ( learly indicated in its general 
plan and the surviving names (»f many of its streets. 'I’he line 
ol the original I2th-eentury walls and moat is marked by the 
streets of wdiich the names end in -yrahen, irom the Hirschgralien 
on the W. to the \V(»llgraben on the F. 'Fhe space enclos(*d by 
the.se and by the river on the S. is known as the “ old town” 
I (Altstadt). The so-called ‘‘ new town " (^'f‘distadt)y added in J333, 
: extends to the Atilagrn, the beautiful gardens and promenades 
' laid out ( j 8 o 6-]8 i 2) on the site of the 1 7th-rentury fortifications, 

■ of w'hich they faithfullv' preservi* the general ground jjlan. Of 
the medieval fortifications the picturescjue E.schenheimer 'lor, a 
round tower 155 ft. high, dating from 1400 to 1.-128, the Renten- 
tiirm (1456) on the Main and the Kuhhirtenturm (r. 1490) in 

I Sach.senhauscn, are the sole remains. Since the demolition ol 
j tht; fortification-s the city has greatly expanded. Sachsenhaiisen 
I on the south bank of the river, formerly the seat of a commandery 
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of the Teiitonir Order (by treaty with Austria in 1842 all pro- 
perty and rights of the order in Frankfort territory were sold 
to the city, except the church and house), is now a quarter of 
the city. In other directions also the expansion has been rapid ; 
the village of Ifornheitn was incorporated in Frankfort in 1877, 
the former Hessian town of Bockenheim in 1805, and the suburbs j 
(»f Niederrad, Ok-rnid and Scckbach in 1900. 

The main development of the city has been to the north of the 
river, which is crossed by numerous bndgtjs and flanked by fine 
quavs and promenades. 'Flie Altstadt, though several broad 
streets have been opened through it, still ])reseives many of its 
narrow alleys and other medieval features. The Judengassc 
(Ghetto), down to 1806 t])e sole Jews* quarter, has l)een pulled 
down, with the exception of the ancestral house of the Rothschild 
family- No. 148' which has been restored and reUiins its 
ancieiit facade. As the Altstadt is mainly occupied by artisans 
and petty tradesmen, so the Neiistadt is the principal business 
quarter ui the city, containing the chief public buildings and the 
]>rinHpal hotels. 'Fhe maii^ arteries of the city are the Zcil, a 
broad .street running from the Friedf>crgt:r Anlage to the Ross- 
markt and thenc(‘ ('ontinued, bv the Kaiserstrassc, through the j 
fine new quarter built after r872, to the niagnificent principal 
railway station ; and the Steinweg ami Goethestrasse, which 
lead hv the liocke.tihc'.imer 'J oi- to the Bockenheirner J^nidstrasse. 
a broad l)onlcvarrl intersecting lliC fashion vblc residential suburb 
totheN.W. 

(li Nr fhrs. — The jirincipal ecclesiastical building in Frankfort 
is the cathedral (Dom). Built of red sandstone, with a massive 
tower terminating in a richly ornamented cupola and 300 ft. in 
height, it isthi? most conspicuous object in Ihecity. 'J'hii building, 
in whi(‘b thv Roman emperors were formerly (‘lected and, sim'e. 

\ 562, crow?jed, was founded in 852 ])V King 1 amis the ( i(*rman, and 
was later known as the Salvator Kin iic. .After its reconstruction 
(1235-1230), it was dedicated to St Bartholomew. From this 
period dat(‘ the nave ami the side ais!<*s ; the chr)ir was completed 
in 1315-1338 and the long transepts in 1340*1354, The cloisters 
were n*buiit in 134*8-1447, and the electoral chapel, on the .south 
o( the choir, was completed in 1355. 1'lie tower w^as Ix^un in 
1415, but remained unfinished. On the i^tli of August 18O/ i 
the tower and roof were destroyed by fire and considerable j 
damage was done to the re.st of tlie editi<'e. The restoration I 
was imrn diately taken in band, and the whole work was finished | 
in i88i, including the romjilelion ol the tower, according to the j 
plans of the i5th-ccnturv architect, Hans von Tngelheim, Jn j 
tlie interior is the tomb of the (ferman king Gunther of Schwarz- 1 
burg, who died in I^Vankfort in 1340, and that of Rudolph, the 


Bockenlieimer Landstrasse, was completed and consecrated in 
1906. 

Of the five synagogues, the chief (or Hauptsynagogc), lying 
in the Bomestrasse, is an attractive building of red sandstone 
in the Moorish-Byzantine style. 

Public Buildin%s.—0\ the secular buildings in Frankfort, the 
Romer, for almost five hundred years the Rathaus (town hall) 
of the city, is of prime historiciil interest. It lies on the Rdmcr- 
berg, a .square flanked by curiou.s medieval houses. It is first 
mentioned in 1322, Wiis bought with the adjacent hostelry in 
1405 by the city and rearranged as a town hall, and has since, 
from time to time, been enlarged by the purchase of adjoining 
patrician houses, forming a complex of buildings of various 
.styles and dates surmounted by a clock tower. The fa9adc was 
rebuilt (1896-1898) in late Gothic style. It was hero, in the 
Wahl/.immer (or election-chamber) that the electors or their 
])lenipotentiaries chose the German kings, and here in the 
Kaisersaal (emperors’ hall) that the coronation festival was held, 
at which the new king or emperor dined w'ith the electors after 
having shown himself from the balcony to tlie people. The 
Kaisersaal retained its antique appearance until 1S43, when, 
as also again in 1904, it was restored and redecorated ; it is now 
furnished with a scries of modern paintings representing the 
German kings and Roman emperors from fliarleniagne to 
Francis 11 ., in all fifty-two, and a .statue of the first German 
(‘Tnpernr, William I. New municipal buildings adjoining the 
“ Rdmer ” on the north side were creeled in 1900-1903 in Cierman 
j Renaissance style, with a handsome tower 220 ft. high ; l)enealii 
it is a public w'inc-ccllur, and on th(‘ firstslorcy a grand municipal 
hall. The palac** of the j)iiiK(*s of Thiirn and Taxis in the 
Fschenhoinier Gc.sse w^as built (1732- 1741) from llio designs of 
Robert de Colle, cliicf architect to Louis XIV". of France. From 
1806 to iSio it was the r(*sid('nce of Karl von Dalberg, prince- 
primat<‘of the ('onfcdcration of the Rhine, with whose dominions 
kVankfort had been iiuoi'iiorated hy Napoleon. From 1816 to 
i8o6 it was the sctil of the German federal diet. It is now 
annexed to the principal post office (built 1892-1894), which lies 
close to it on the Zeil, I'lie Saalhof, built on the site of the palac-^ 
erected by f.ouis the Pious in 822, overlooking the Main, ha.s 
a citapel of tlie 12th century, the substructure dating from 
('arolingian times. This is the oldest building in Frankfort. 
'V\\Q facade of the Saalhof in the Saalgasse dates from 1604, the 
south(‘rn wing with the two gables from 1715101717. Of numer 
oiisothcr meditwail buildings maybe mentioned tlie Lcinwandhaus 
(linendrapers’ hall), a 15th -century building reconstructed in 
1892 as a municipal museum. In the Grosser Hinscligralien is 


last knight t»f Sai'hsenhausen, who died in 1371. Among the | the Goethehaus, a i6th-contiiry building which came into the 


other Roman (!atholic churches are the Le<mhardskirche, the 
Ijebfrauonkirche (church of Our Lady) ami tlu* Jleutschordens- 
kirche (Kjlh century) in Sachsenhausen. The i^eonhardskirche 
(restored iii 18.S2) was begun in 1210, it is said on the site of the 
palace of diarlemagne. ll was originnlh' a Ihrce-aisled basilica, 
but is now a fivc-aislcd llallciikirchv ; the <’hoir tvas added in 
1314. It has two Romanesque towers. The Liebfrauenkirche 
is first mentioned in i3r4 as a collegiate ('hurch ; the nave w-jis 
consecrated in 1340. The choir was added in 1506-1509 and the 
wholt* ehiirrh thoroughly restored in the second half of the itSth 
century, w'hen the tower was built (1770). Of the Protestant 
churches the oldest is flic Nikolaikirche, w'hich dates from th* 


I pos.scssion of the Goethe family in 1733. Here Goethe lived 
from his birth in 1 749 until 1775. In 1863 the house was acquired 
by the Freies dcnischc Hochstiji and was opened to the public. It 
has lieen restored, from Goethe's account of it in Dichlun^ und 
Wahrheii, as nearly as po.ssible to its condition in the poet’s day, 
and is now connected with a Goethemuseum (1897), with archives 
and a library of 25,000 volumes representative of the Goethe 
period of German literature. 

Literary and Scientific lnstilntiom,—¥{^'w cities of the same 
size as Frankfort are so richly endowed with literary, scientific 
and artistic institutions, or possess so many handsome buildings 
appropriated to their sendee. The opera-honse, erected near the 


13th (HMitury ; the fiivi east-iron spire erected in 1843 had to lie 
taken down in 1901. 'Fhe Paiilskirche, the princip il jCvangelical 
(Lutheran) church, built between 1786 and 1833, i^ a red sand- 
stone edifice of no architectural pretensions, but interesting 
as the S'at of the na\i>nal parliament of 1848-18.49 The 
Katharinenkirche, built 1^178-1081 on the site of an older build- 
ing, is famcjiis in Frankfort history ns the place where the first 
Protestant sermon was preaeh(‘(j in T522. Among the more 
noteworttiv of the newer Protestant churches are the Peterskirchc 


Bockenhe.imcr Tor in 1873-1880, is a magnificent edifice in the 
style of the Italian Renaissance and ranks among the finest 
theatres in Europe. There are also a theatre {Schauspielhaus) 
in modern Renaissance style (1899-1902), devoted especially 
to drama, a .splendid concert hall (Saalhau), opened in 1861, 

I and numerous minor places of theatrical entertainment. The 
I public picture gallery in the Sjuilhof possesses works by Hans 
Ilolbcin, Griinewald, Van Dyck, Teniers, Van der Necr, Hans 
von Kulmbach, I.ucas (Vanach and other masters. The Stiidel 


(1892-1^)=;) in the North German Renaissance style, with a Art Institute (Stiidel'sches Kunstinstilut) in Sachsenhausen, 
tower 256 ft. higli, standing north from the Zfdl, the Ghristus- founded liy the banker J. F. Stadol in 1816, contains a picture 
kTchc (18S3) und the Lntherkirche (i88()-t8o 3). An F/nglish gallery and a cabinet of engravings extremely rich in \vorks of 
church, in I'/uly English Gothic .style, situated adjacent to the German art. The municijial libniry, with 300,000 \olumes, 
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boasts among its rarer treasures a Cuitenberg Bible printed at 
Mainz between 1450 and 1455, another on parchment dated 
1462, the Instihitiones Justiniani (Mainz, 1468), “'ihe Theuenianky 
with woodcuts by Hans Schaufelein, and nunierous valuable 
autographs. It also contains a fine collection of coins. The 
Bethmann Museum owes its celebrity principally to Dannecker 's 
“ Ariadne,” but it also jwssesses the original plaster model of 
Thorwnldsen's ” Entrance of Alexander th(* Great into Babylon." 
There may also be mentioned the Industrial Art Exhibition of 
the Polytechnic Association and two conservatories of music. 
Among the scientific institutions the first place Ixilongs to the 
Senckefiberg^srJies naturhutorische Museum, containing valuable 
collections of birds and shells. Next must be mentioned the 
Kunstgewerbe (museum of arts and craftsl and the Musical 
Museum, with valuable MSS. and portraits. Besides the 
municipal library {Stadthihlioiheh) mentioned above thei*c are 
three others of importance, the Rothschild, the Senckenberg 
and the [ewish library (with a well-appointed reading-room ). 
rhore are numerous high-grade schools, musical and other learned 
societies and excellent h()sf>itals. The last incliale the large 
municipal infirmary and the Senckenberg'srhes Stift, a ho.spilal 
and almshouses founded by a doctor, Johann ('. Scnckcnlierg 
(d. J772). The Royal Institute for exfierimenlal theraptaitics 
lusiilut f Hr exherimenUife Thera Ide), moved Krankf(»rt 

in attracts numerous foreign students, and is esf)erially 

concerned with the study of bacteriology and scrums. 

Br/r/gc.s . —.Seven bridges (of which tw'o are railway) cross the 
Main. The most iiitercstiiig ot these is the Alle ]\Iainl)niclce, 
a red sandstone structure of fourteen arches, 815 ft. long, dating 
from the 14th century. On it an? a mill, a statue of (‘harlcmagne 
and an iron crucifix surmounted by a gilded cock. The latter 
commemorates, according to tradition, thi* fowl which was the 
first li\'ing being to cross the bridge and tlius fell a prcN' to the 
devil, who in hope of a n(d>ler \'iclim had sold his assistance 
to the architect. Antiquaries, how'‘ver, assert that it probably 
marks the spot where criminrds w^re in olden times flung into 
the river. Other bridges are ihe Obermainbrucke of five iron 
arches, opened in 1878 ; an iron foot (suspension) bridge, the 
Ontermainbrneke ; the \v ilhclmsbrucke, a fine structure, which 
from 1849 to 1890 served as a railway bridge and was then 
opened as a road Ijridge ; and two new iron bridges at Gutleuthof 
and Niederrad (below’ the <'ity), which carry the railway traffic 
from the south to t])e north bank of the Main, where all lines 
converge in a centnd station of the Prussian state railways. 
This station, which was bnilt in 1883-1 888 and has replaced 
the three stations belonging to private companies, which formerly 
stood in juxtaposition on the Anlagcn (or promenades) near the 
Mainzer Tor, lies some half-mile to the west. The intervening 
ground upon which the railway lines and buildings stood w’as 
sold for building sites, the sum olitaincd being more than sufficient 
to cover the cost of the maje.stic central tenninus (the third 
largest in the world), which, in addition to spacious and handsome 
halls for passenger accommodation, has three glass-covered spans 
of 180 ft. width each. Yet the exigencies of traffic demand 
further extensions, and another large station was in J909 in 
proce.ss of constniction al the east end of the city, devised to 
receive the local traffic of lines running eastward, while a through 
station for the north to south traffic was projectcxl on a site 
farther west of the central terminus. 

Frankfort lies at the junction of lines of railway connecting 
it directly with all the important cities of south and central 
Germany. Here cross and unite the line.s from Berlin to Basel, 
from Cologne to Wiirzburg and \'ipnna, from Hamburg and 
Cas.sel, and from Dresden and T-eipzig l(' France and Switzcrlanf!. 
The river Mriin has been dredged so as to afford heavy barge 
traffic with the towns of the upper Main and with the Rhine, 
and cargo boats load and unload akjugside its hus\’' quays. 
A well-flcvised .system ot electric tramways provides for local 
communication within the city and with Ihe outlying suburbs. 

Trade, Commerce and (ndnslries,- - Frankfort has alwa> s 
been more of a commercial than an iudustnal town, and though 
of late ve:irs it has somewhat lost its pre-eminent position a.s 
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a banking centre it has cxiuntcrbalanced the loss in increased 
industrial development. The suburbs of Sachsenhausen ami 
Bockenheim hive particularly developed considerable industrial 
activity, especially in publishing and printing, brewing and tlie 
manufacture of (]Liinine. Other sonnies of employment are the 
cutting of liiiir for making hats, tin* production of fancy goods, 
type, machinery, .soap and jxirfnmtTy, ready-made clothing, 
chemicals, electro-technical apparatus, jewelry and metal w»ares. 
Market gardening is extensively carried on in the neighbourhood 
and cider largely manufactured. There are two great fairs held 
in the town, — the Ostermessc, or spring fair, and the Herbstmesse, 
or antumn lair. 'The former, wliich wa.s the original nucleus 
of all the commercial prosperity of the city, begins on the second 
Wednesday Inffore Easier; and the latter on ihe second Wednes- 
day before the 8th of September. They last three weeks, and the 
last day save one, called the i\ rckelchrslai', is distinguished by 
the influx of people from the neighbouring country. 'I’he tratle in 
leather is of great and grow’ing importance. A horse lair has 
been held twice a year since 1862 under the patronage ol liu* 
agricultural .society ; and the w’ool market wius reinstituted 
in 1872 by the German Trade Society (Deiitscher Handelsverein). 
Frankfort has long been iamous as one of the principal lianking 
centre.s of Europe, and is now only second to Berlin, in this 
respect, among German l ilies, and it is remarkable ior the large 
hii.siness that is done in go\ ernmeiit .«^loclv. In the J7th centiirv 
the town was the .seat ot a greiit book-trade ; but it has long 
l^en disttmeed in iliis department by Leipzig. 'Ibe Trank jurier 
Journal was founded in 1615, the Poshe/lftn^ in i()jf>, the ,\rur 
Frankiuvfcr /.ciinne^ in 1859, and the J 'ranklurirr J^nwse in i.S 09 . 

Of memorial monuments the largest and most elabor.ite in 
hVankfort is that erected in 1858 in honour oi the early tiermau 
printers. It was modelled by Kd. \'on der Eiunitz and exeeuted 
by TToit von Kreis. The statues ot Guteulierg, J^'ust and 
.‘^(‘hdffer lorm a group on the top ; an ornamented Irieze presents 
medallions of a number ot Iamous j>rinliTs : below' these are 
figures representing the towns ot Mainz, Slrassburg, Venice 
and Franktorl ; and on the corners ol tlie perlestal are allegorical 
statues of theology, poetry, science and industry. '1‘he statue 
of Goethe (1844) in the (ioethejdatz is by Ludwig von vSehwan- 
thaler. 'The Sehillcr statue, circled in i8()3, is the wo»k ol a 
Frankfort artist, Johann Dielmann. A monument in the 
Bockenheim Aniage, daUxl 1837, preserves the memory nl 
Gniollett, the burgomaster, to whom the tow’ii is mainly indebted 
for the beautiful promenades which occupy the site of the ukl 
fortifications ; and similar monuments have been reared to 
Senckenberg (1863), .Schopenhauer, Klemcns Brentano the |)i>et 
and Samuel d'homas .Sommemng (1755*1830), the anatomist and 
inventor of an el(*ctric telegraph. In the Opernjilatz is an 
equestrian statue of the emiieror Wilhelm L by Buscher. 

Cemeteries.- Thi.^ new’ cemetery (opened in 182S) contains 
the graves of Arthur Schopenhauer and J'encrbach, of Fassayant 
the iiiographor of Raphael, Balleiibergcr the artist, Hessemer 
the architect, Sdmmerring, and Joh.inn Friedrich Bbhmer 
the historian. The Bethmann vault attracts attention by 
three bas-reliefs from tlie. chisel of Thorwaldsen ; and the 
Reif'hej;i>ach mausoleum is a va.st pile designed by Jlessnner 
at the command of William 11 . of Hesse, and adorned with 
sculptures I'ly Zwerger and von der Lausitz. In Uie Jewish 
section, wdiich is W’alled off fiom tlie rest ol the burying groimd, 
the most r6;markablc tombs are those of the Rothsi hikl family. 

Parks.- In addition to the park in the .south-w'cstern district, 
Frankfort po.s.sesses two delightful pleasure grounds, which 
attraii large, numbers of visitors, the ralmengarten in the 
west and the zoological garden in the cast of the city. 'Ihe 
former is remarkable for the collection oi palms purcha.sed m 
j8fi8 from the deposed duke Adolph oi Nas.sau. 

(lo7fernment.--i'he present municipal (dustitution of the 
city dates from 1867 and presents some points ot difference 
Irom the ordinary J^russian system. Bismarck w'as desirous ol 
giving the eltv, in view of its former freedom, a more liberal 
constitution than is usual in ordinary cases. Formerly fiity-lonr 
rejiresentatives were elected, but jjrtndsion Avas made (ni ibe 
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constitution) for increasing the number, and they at present catus. About this time a body of Sekoffen (scabini, jurats), 
number sixly-four, elected for six years. Every two years fourteen in number, was formed to assist in the control of 
a third of the luimber retire, but they are eligible for re-election, municipal affairs, and with their appointment the first step was 
Thes(‘ sixty-four representatives elect twenty town-councillors, taken towards civic representative government. Soon, however, 
ten of whom receive a .salary and ten do not. The chief biirgo- j the activity of the Schbfjen became specifically confined to the 
master (Oberbiirgermcister) is nominated by the emperor lor determination of legal disputes, and in their place a new body 
twelve years, and the second burgomaster must receive the j (6W/eg/ww) of counsellors — 7 i?a/wa«w^w-~also fourteen in numl>er, 
emperor's ai)pro\'al. | was appointed for the general administration of local matters. 

Since 1885 the city has been supplied with water of excellent I In 1311, the two burgomasters, now chiefs of the municipality, 
(luality from the Stadtwald, Goldstein and Hinkclstein, and | take the place of the royal Schultheiss. In the 13th century, 
the favourable sanitary condition of the town is .seen in the low the Frankfort Fair, which is first mentioned in 1150, and the 
death rate. origin of which must have been long anterior to that date, is 

Population, — ^The population of Frankfort has steadily referred to as being largely frequented. No fewer than 10 new 
increased since the beginning of the jqth century ; it amounted churches were erected in the years from 1220 to 1270. It was 
in 1817 to 41,458; (1840) 55,269 ; (1864) 77,372; (1871) 1 about the same period, probably in 1240, that the Jews first 
59,265; (1875) 103,136; (1890) 179,985; and (1905), including | settled in the town. In the contest which Louis the Bavarian 
the incorporated suburban districts, 334,951, of w'hom 175,909 | maintained with the papacy Frankfort sided with the emperor, 
were Protestants, 88,457 Roman Catholics and 21,974 Jews. j and it was consequently placed under an interdict for 20 years 

History . — Excavations around the cathedral have incontest- 1 from 1329 to 1349. On Louis' death it refused to accept the papal 

ably proved that Frankfort-on-Main (Trajectum ad Moenim) j conditions of pardon, and only yielded to ('harles IV., the papal 
was a settlement in Roman times and was probably founded \ nominee, when (iii other of Schwar/.burg thought it more prudent 
in the ist century of the ( hristian era. 1 1 may thus be accounted to abdicate in his favour. Charles granted the city a full amnesty, 
one of the earliest German the so-called “ Roman ” — towms. j and confirmed its liberties and privileges. 

Numerous places in the valley of the Main are mentioned in : By the famous Golden Bull of 1356 Frankfort was declared 

chronicles anterior to the time thjit Frankfort is first noticed, the .seat of th(* imperial elections, and it .still preserves an official 
Disregarding popular tradition, w'hich connects the origin of the . contemporaneous copy of the original document as the mo.st 
town with a legend that ('harlemagne, when retreating before precious of lh(‘ eight imperial bulls in its possession. From the 
the Saxons, w'as .safely conducted acro.ss the river by a doe, it date of the bull to the close of the hmipire Frankfort retained the 
may be as.serted that the first genuine historical notice of the po.sition of “ Wahlstadt," and only five of the tw^o and-twenty 
town occurs in 793, when Einhard, ('harlemagne* 's biographer, monarchs who ruled during that period were elected elsew'here. 
l(‘lls us that he spent the winter in the villa Frankonovurd. , In 13S8-J389 Frankfort assisted the South Cierman towns 
Next y(‘ar there is mention more than once of a royal palace in their w'ars with the princes and nobles (the Stadtekrieg), 
here, and the early importance of the place is indicated by the and in a consequent battle with the troops of the Palatinate, 
fact that in this year it was chosen as tin* seat of the ecclesiastical the tow'n banner was lost and carried to Kronberg, wdiere it was 
council by wdiich image- worship was condemned. The name ; long preserved as a trophy. On peace being concluded in 1391, 
hVankfort is also found in several official documents of ('luirle- the towm had to pay 12,562 florins, anci this brought it into 
magn(‘’.s reign ; and from the notices that occur in tlie early great financial difficulties. Tn the course of the next 50 years 
chronicles and charters it would appear that the place was the debt was contracted to the amount of 126,772 florins. The diet 
most populous at least of the numerous ^'illages of the Main j at Worms in 1495 chose Frankfort as the seat of the newly 
district. During the (arolingian period it was the seat ol no instituted imperial chamber, or “ Reichskammey^ericht,'' and 
fewer than 16 im])erial coimeils or ('olloquies. The town was ■ it w’as not till 1527 that the chamber was removed to Spires, 
probably at first built on an island in the river. 1 1 w'as originally i At the Reformation Frankfort heartily joined the Protestant 
governed by a royal officer or actor dominicus^ and down even parly, and hi ('onsequenee it was hardly treated both by llu* 
tf) the ( lose of the Empire it remained a purely imperial or j emperor ( liarles V. and by the archbishop of Mainz. It refused 
royal town. It gradually ac(|uired various privileges, and by ' to .sulxscribe the Aug.sburg Rece.ss, but at the same time it was 
the close of the 14th eenlury the only mark of dependence w'as j not till 1536 that it w*as persuaded to join the League of Schmal- 
the y)ayment ol a yearly lax. Louis the Pious dw\*It more i kalden. On the failure of this confederation it opened its gates 
frer|iienlly at Frankfort than his father ('harlemagne had done, I to the imperial general Biircn on the 29th of December 1546, 
and about 823 he built himself anew' yialace, the basis of the later although he had passed by the city, which he considered too 
Saalhof. In 822 and 823 two great diets were held in the palace, strong for the forces under his command. The emperor was 
and at the former there w'ere present de])uties from the. eastern mereiiul enough to leave it in possession of its privileges, but he 
Slavs, the .Avars and the Normans. The j^lace continued to inflicU^d a fine of 80,000 gold gulden, and until October 1547 
be a favourite residence w^ith Louis the German, who died there the citizens had to endure tlie presence of from 8000 to 10,000 
in 876, and was the capital of the Jiast Frankish kingdom, soldiers. This resulted in a pestilence which not only lessened 
My the rest of the (.'arolingian kings it w'as less frequently visited, the population, but threatened to give the death-blow to the great 
and tliis neglect w'as naturally greater during the period of the annual fairs; and at the close of the war it was found that it 
Saxon and Salic einpenjrs from 919 to 1137. Diets, how'cver, j had cost the cilv no less than 228,931 gulden. In 1552 Frankfort 
were held in the town in 951, 1015, io6(> and 1109, and councils j w'as invested for three w'eeks by Maurice of Saxony, who was 
in 1000 and 1006. From a privilege of Henry IV., in 1074, | still in am*is against the emperor Charles V., but it c(mtinued 
granting the city of Worms freedom trom tax in their trade to hold out till peace w^as concluded between the principal 
with several royal cities, it appears that Frankfort was even combatants. Betwx*en 1612 and r6i6 occurred the great 
then a place of some commercial importance. Pcttniilch insurrection, perhaps the most remarkable episode 

Under the Hohenstaufens many brilliant diets were held i in the internal history of Prankfort. The magistracy had been 
within its w'alls. That of 1147 saw', also, the first election of a 1 acquiring more and more the character of an oligarchy ; all 
German king at Frankfort, in the person of Henry, son of (!onrad 'power was practically in the hands of a few closely-related 
III. But as the father outlived the son, it was P'rederick L, I families ; and the gravest peculation and malversation took 
Barbaros.sa, who was actually the first reigning king to be place without hindrance. The ordinary citizens were roused to 
elected here (in 1152). With the beginning of the 13th century assert their rights, and they found a leader in Vincenz Fettmilch, 
the municipal constitution appears to have taken definite shape, who carried the contest to dangerous excesses, but lacked 
rile chief official was the royal bailiff {Schultheiss), who is first ability to bring it to a successful issue. An imperial commission 
mentioned in 1 193, and whose powers were subsequently enlarged w'as ultimately appointed, and the three principal culprits and 
hv the iibolition, in t2i(). of the oflicc of the royal Vo^t or advo^ several of their associates were executed in i6i6. It was not till 
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i8oi that the last mouldering head of the Fettmilch ('ompany 
dropped unnoticed from the Rententurm, the old tower near 
the bridge. In the words of Dr Kriegk, Geschichle von Frankfurt, 
(1871), the insurrection completely destroyed the political 
power of the gilds, gave new strength to the supremacy oi 
the patriciate, and brought no further advantage to the rest of 
the citizens than a few improvements in the organization and 
administration of the magistracy. The Jews, who had been 
attacked by the popular party, were solemnly reinstated by 
imperial command in all their previous privileges, and received 
full compensation for their losses. 

During the Thirty ^"ears* War Frankfort did not escape. 
In 1631 Gustavus Adolphus garrisone<l it with 600 men, who 
remained in possession till they \vere expelled four years later 
by the imperial general Lamboy. In 1702 the citizens had to 
pay 2,000,000 gulden to the French general (!ustinc ; and in 
1796 Kleber exacted 8,000,000 francs. The independence of 
Frankfort was brought to an end in 1806, on the formation of 
the Confederation of the Rhine ; and in 1810 it was made the 
capital ot the grand-duchy of Frankfort, which had an area of 
3215 sq. m., w’ith 302,100 inhabitants, and was divided into the 
four districts of h>ankfort, AschafTenburg, Fulda and Hanau. 
On the reconstitution of Germany in 1815 it again became a free 
city, and in the following year it was declared the seat of the 
German Confederation. In April 1833 occurred what is known 
as the Frankfort Insurrection (Frankfurter Attentiit), in which 
a number of insurgents led by Georg Bunsen attempted to break 
up the diet. The city joined the (ierman Zollverein in i83(>. 
During the revolutionary period of 1848 the people of Frankfort, 
w’hcre the united (ierman parliament held its sessions, took a 
chief part in political movemenis, and the streets of the tow'ii 
were more than once the scene of conflict. In the war of i8()0 
they w'ere on the Austrian side. On the 16th of July the Prussian 
troops, under General Vogel von Falkenstein, entered the town, 
and on the 18th of October it was formally iiicorporab d wuth 
the Prussian state. A fine of 6,000,000 florins w'as exacted. 
In 1871 the treaty which concluded the Franco-German War 
was signed in the Swan Hotel by Prince Bismarck and Jules 
Favre, and it is consequently kiiowui as the peace of Frankfort. 

AcTiiOKiTits. I''. Kiltwcgcr, J^yankfiot hn Jahre fS.fS (t8o8 ) ; 
R. Jimg, l)u!^ hhUtnschc Archiv dcr Staff t Frankfurt (1807) ; A. llonv', 
(jf^ckirhte von Frankfuit (4th 1003) ; ll. Cin»tt‘fencl, Qtwllen zu> 
J'iankfurler Ctcsihuhte (Tranklort, 1 884-1888); J. C. von Firhard, 
the Entsichunfi da Reiihsstadt Frankfurt (k'ranklort, i8to) ; E. 
Kriegk, Gesihichtc von Frankfurt (Frankfort, 1871) ; J. F. Bdhmer, 
V rkundenhiah dev Kvichsstadt Frankfurt (new ed., j<ioj) ; 13 . 

Zitr Fcfonnationsfiesrhicktr dcr frrien h'eich'istadt f'tankfiitt {1805), 
O. Speyei, Pifi I'rankfurtcr devolution j6ij-j6i0 (1883); and L. Wuerl, 
Guide to /'vankfotl (T.eipzig, 1898). 

FRANKFORT-ON-ODER, a town of (jcrmany, in the Pru.ssian 
province of Brandenburg, 50 m. S.E. from Berlin on the main 
line of railw'ay to Breslau and at the junction of lines to Ciistrin, 
Posen and (irossenhain. Pop. (11)05) 64,943. town proper 

lies on lhi‘ left bank of the river Oder and is l onnectcd by a stone 
bridge (replacing the old historical wooden structure) 900 ft. 
long, with the suburb of Damm. The town is agreeably situated 
and has broad and handsome streets, among them the “ Linden," 
a spacious avenue. Above, on the western side, and partly lying 
on the site of the old ramparts, is the residential quarter, consistinir 
mainly of villas and commanding a fine prospect of the Oder 
valley. Between this suburb and the town lies the park, in 
which is a monument to the poet k^w^ald Christian von Xleist, 
who died here of wounds received in the battle of Kunersdorf. 
Among the more important pulilic buildings must he noticed 
the Evangelical Marienkirchc (Oberkirche), a handsome brick 
edifice of the 13th century’ with five aisles, the Roman Catholic 
church, the Rathhaus dating from 1607, and bearing on its 
southern gable the device of a member of the Hanseatic League, 
the government oflices and the theatre. The university of 
J^Vankfort, founded in 1506 by Joachim L, elector of Branden- 
burg, W’as removed to Breslau in 1811, and the academical 
buildings are now* occupied by a school. To compensate it for 
the loss of its university, Fraakfort-on-Oder w'as long the seat 


' of the court of appeal for the province, but of this it w’as deprived 
I in 1879. There are several handsome public monuments. 
1 notably that to Duke Leopold of Brunswick, who was drowned 
in the Oder while attempting to save life, on the 27111 of April 
1785. qiie town has a large garrison, consisting of nearly all 
arms. Its industries are considerable, including the manufacture 
i of machinery, metal ware, chemicals, paper, leather and sugar. 
Situated on the high road Irom Berlin to Silesia, and having an 
extensive system of water communication by means of the Oder 
and its canals to the Vistula and the Elbe, and being an important 
railway centre, it has a lively export trade, which is furtlair 
fostered by its three annual fairs, held respectively at Keminiscete 
(the second Sunday in Lent), .St Margaret’s day and at Martin- 
mas. In the neighbourhood are extensive coal fields. 

; Frank fort-on-lhc-Otler owes its origin and name to a settlc- 
! ment of Franconian merchants here, in the 13th centurv, on 
! land conquered by the margrave of Brandenburg from the W ends, 
i In 1253 it was raised to the rank of a town by the margra\e 
j John 1 . and borrowed from Berlin the Magdeliurg ^'i^'ic con- 
1 stitution. in 1379 it reeeiv'ed from King Sigismunrl, then 
margrave of Brandenburg, the right to fret* mnigation of the 
Oder ; and from 1368 to about 1450 it belonged to th(‘ Hanseatic 
League. The university, w'hich is referred to above, was 
1 opened by the elector Joachim 1 . in 1506, was removed in 1516 
I to Kottbus and restored again to ]<Vankfort in 1539, at wliicli 
j date the Reformation was introduced. Jt was dispersed during 
1 the Thirty Years' W ar and again restored b\' tlu! Great I’dector, 
but finally tran.sfcrred to Breslau in iSi 1. 

Frankfort has suffered much from the vicissitudes of war. 
in the i5lh century it successfully withstood sieges by tiu' 
Hussites ( 1429 and 1.132), by th(‘ Poles (1450) and by the, duke 
' of Sagan (h 77). In the Thirty W.ars' War it was suceessivt iy 
taken by Gustavus Adolphus (1631), by Wallenstein (1633), by 
the elector of Brandenburg (i()34), and again by tlie Swedes, 
who held it from 1640 to 164^. During the Seven \'ears' W ar 
' it W'as taken by the Russians (1759). In 1S12 it was occupied 
by the French, who remained till March 1813, when the Ru.ssians 
marched in. 

See K. R. Hansen, Gc'ichii htv da F uivcrsitat und Stadt /’'rankfint 
(i8o(»), ami Tki'der nnd (immU, Jiifdrt aus det (ivst hti fitc dvr St(u(f 
J’ ranlifuH~an-da -Oda p 8<>8). 

! FRANKINCENSE,^ or Olihanum “ (Gr. /V//iai'o>T<K, later Ovo^; 

Lat., lus or thus ; Heb., lehonah ; Ar., luhan ; ’ Turk., ^hyunliik : 

. Hind., ^anda-hirosa '"), a gum-resin obtained from certain species 
. of iree.s of the genus BoswelUa, and natural order Bmscraceae. 

'I'he members of the genus are possessed of the following 
; characters : —Bark often papyraceous ; leaves dcf iduous, ('oni- 
pound, alternate and imparipiimale, with leaflets serrate nr 
■ entin^ llnwers in racemes or panicles, w'hile, green, yellowish 
or pink, having a small persistent, 5-dentale calyx, 5 petals. 
10 stamens, a sessile 3 to 5-(‘hambored ovary, a long styli*, ami 
a 3-lobed stigma ; fruit trig^onal or j)entagnnal ; and seed 
compre.ssed. Sir George Birdwood (Trans. Lin. Soc. xxvii., 

^ Stephen Skinner, M.D. {Ftyni'ilfuiuon ftnf^uae \ n^hianiu\ Lend , 
I 1071 ), gives tlie denvahnn . " Frankincense, 'I’li ns, </.#/. liiceusiiin [1 e 
* Thus Liliere sen Lihfi.ihtei , ut in saens olliciis pat esf, aflnK-ndtiin 

“ “Sic ofihaninn dixere ]n<^ Ihnrc c‘x (.Iraccn n \([iavo<,” I'S.dinasm-, 
('. vS. Plinianao exer( itaiionrs, t. ii p. <>^0, h F , Iiaj. ;m1 KIk u , 
! t 08 c) fol ). So also l-'mlis ((>/). didait pars ii jc .jz, lOo.) lol ), 
! “ Ollinnis non sine risu (‘niditornin, (irac co articnlo ad)eLlo. Olihanu-, 
vocatur.*' The term <>ffhano w.is ustnl in eeclrsiastu al E.Ltm as earls 
as the pontificate ol Bem-dicl IX , in the 11th ci ntms. (Si*e herd 
T'ghelhis, Italia stum. torn. i. 108, D , \'rn , 1717 lol.) 

So designaled Irom its wduleness (| (i. Slnekiiis, Saotu. </ 

sairifu. drstrif^,, p. 7«i, Engd. fi.it . 1^*05, fol ; Kitto, ('vtl 

JJild Lit. ii p. 8o(j, 187^) ; (,3. I.aln’ii. tlu* Soinali name for cnain 
(R. F. Burton, I'lrst / untstef^'^ in /■ A frit a^ }>. 178, i85(d 

* W'ritlen y hvEauia- cki I lorta {/I rmim/ ct .inipl. wediitt 

ment. hist, C. Clu\u .Itulxths h.ADtit tirmn fth sef^f , p. 157, 1O03. 
lol.), and .statecl to liasi hc-eii derived hy tin* Arabs fioin tin* (irec-l: 
name, the ti*rm Ic-s^ I'ommonly used by them being ('lOida cl 
Sanskrit Nunda \c“(ording to ('olebrooke (lu A*^iatuk Fes i\ 
p ^70, 1807), th*‘ Hmdii w'ntc'rs on Matc-ria Medna use loi the re*,io 
ot lio^toellia ihiinfcra flic- dc'signafion Cunduru 
, ■' A lc*rm a)4)lic*(l al‘H> to the rc;sinoii'^ exudation of /*inu^ Innci/o/ia 

(see El K J \Vaniu., Fkarnincopt>aa 0/ India, p Eond , iSOS). 
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1871) distinguishes five species of liosiacUia: (A) B. thurifera, 
(!oiebr. (B, glabra and B, serrataj Roxb.), indigenous to the 
mountainous tracts of central India and the (oroniandel coast, 
and B, papyrifera {Plosslca fioribundUf Endl.) of Abyssinia, 
whicli, though both thuriferous, arc not known to yield any 
of the olibiiniim of commerce ; and (If) B. Frereana (see 
Elrmi, vol. X. p. 25 )), B. Bhua-Dajiatta, and B, Carierii, the 
“ Yegaar,” “ Mohr Add,’’ and “ Mohr Maclow ” of the Somali 
country, in ICast Africa, tl)e last species including a variety, the 
“ Maghrayt d’Sheeliaz ” of Hadrumaut, Arabia, all of which 
are sources of true frankincense or olil)anum. The trees on the 
Somali coast are described by (Captain (i. B. Kempthorne as 
growing, without soil, out of polished marble rocks, to w'hich they 
are attached by a thick oval mass of substance resembling a 
mixture of lime and mortar: the purer the marble the finer 
appears to be the growth of the tree. The young trees, he 
states, furnish the most valuable gum, the older yielding nuirely 
a clear glutinous fhiid resembling copal varnish.^ To obtain 
the frankincense a deep incision is marie in the trunk of the tree, 
and below it a ninTr)W strip of bark 5 in. in length is ptioled off. 
When the milk-like jiiir'e (“ spuma pinguis,” J’liny) which 
(!xudes has hardened by exposure to the atmosphere, the incision 
is deepened. Jn about threr^ months the resin has attained the 
nxjuired degree of consistency. 'I'lie stiasrm for gathering lasts 
from May until the first rains in September. 'Ihe large clear 
globules are. scrajMMl off into baskets, and the inferior quality 
that lias run down the tree is collru ted separately. The coast 
of south Arabiii is yeerly visited by parlies of Somalis, who pay 
the Arabs for the privilegri of colled iug frankincense.’ In the 
int(‘iior oi the country about tiu* jjlain of iHiof r,‘^ dining the 
sonth-wesr monsoon, frankincense and ollu‘r gums are g:j.thered 
by the Beni (iurrah Bedouins, and might be obtained by them 
in much larger quantities ; their lawlessness, however, and the 
laeU of a safe phu'e of exeliange or sale an; obstaili's to the 
development of Iradi'. (Sei* ( . \Vanl, The (Ini/ oj 'Aden Pilot, 
p. J17, Mia li as lomieilv in the n^dun of vSakhalites in 

Arabia(th(' tract between Ras Makallaand Has Ag,ab),‘ described 
by Auiau, so now on th(‘ sca'coast ol the Somali country, the 
Irankiiiceusc v\hen collected is stoicd in heaj)s at \'arious station.'.. 
'I’heme, ]>acked in slarp- and goal-skins, in (juantities ot 20 to 
40!!), it is carried on camels to Bcrbera, lor .shi|)nicnt either to 
Adc'ii, Makalla and other Arahian ports, or (lintel ly to Ihimhay,’ 
At Bombay, like giirn-acai ia, il is assorted, aiul is then packed 
for re. -export at ion to Kurope, China and elsewhere.'* Arrian re- 
lates that il was an import of Barharike on tla* Sinthns (Indn.s). 
'riu‘ i(l(‘a. held hv several writers, including Niebuhr, that hank 
iiK'en.sc wa..s a product ol India, would seem to have originateil 
in a eonfusion of that drug with benzoin and other odoriferous 
suhstani'cs, and also in the .sale of imported frankineen.se with 
the native products of iiuliii. The gum resin of Bosivellia 
Ihitnfera was described by Colehrooke (in Asnitiik Pesearehes, 
i\. 4S1), ami after him ]>y Dr J. Fleming (Ih. xi. 158), as true 
trankineen.se, or olihannm ; from this, however, it differs in its 
sottness, and tendency to melt into a mass ” (Birdwooil, loc, al., 
p. 146). It is sold in the village ha/aars of Khandeish in India 
under the name of Du/^-Sulai, t.e. incense of the “ Salai tree ” ; 
and according to .Mr F. I’ortcr Smith, M.B. {(^ontrih. tmeards 
the Mat. Med. and Nat. Ill si. of China, p. i()2, Shanghai, 1871), 
is used as incen.se in ( Hina. The last authority also mentions 

‘ See " \[)peiulix,'’ \ul. 1. jv 411) of Su \V. ('. JJ ighliuul 

of Aethiopin (iud ed , J..01UI., 1844) ; and Tnms. Bombay Ccog. Soc. 
xin. {1857), p. i.V). 

“ ('lulleinleii, Tunts. Bombay Ch'('g. Si'c \ii. (1840), p. ur : S 13, 
Miles, /. (I’t'u;;. Sor. (1872). 

•’ (U' T>h.ifAr The iia euse of “ Pofar ” alluded to by Caiiioen.'?, 
(>s 1. \ joi. 

* n. J. “ C'oiiqi.u.ilive G<'Og. of the South-E.ist Coa.st of 

Aralu.i,*' in /. Bombay fluimh of U. Asiatic Soc. ni, (Jan 1831), 
]». 2<)e> ; and Muller, Bcor Utacd Sfinorrs^ i. p. 278 (Fans, t83:;'i. 

I Vaughan, Phatm. Joitm. \u. I1833) pp. 227-220; anil W.inl, 
op. cit. p, 07. 

F«'r«‘ir.i, P!em. of Mat. Med. ii pt. 2, p vSo (jth ed., 1847) 

" “ Bosivellfti tfiunfoaC . . says Waring {Pharm of India. 
p 32), “ has been thought to yii Id East Indian olibannm, but there 
IS no reliable .'vidence ol its so doing.” 


olibannm as a reputed natural product of China. Bernhard 
von Breydenbach,'^ Anson ius, F'lorus and others, arguing, it 
would seem, from its Hebrew and Greek names, concluded that 
olibannm came from Mount Lebanon ; and Chardin ( Voyage 
en Perse, &c., 1711) makes the statement that the frankincen.se 
tree grows in the mountains of Persia, particularly C aramania. 

Frankincense, or olibannm, occurs in commerce in semi- 
opaque, round, ovate or oblong tears or irregular lumps, which 
arc covered externally with a white dust, the result of their 
friction against (me another. It has an araor[)hous internal 
structure, a dull frac ture ; is of a yell iw to yellowish-brown hue, 
the purer varieties being almost colourless, or possessing a greenish 
tinge, and has a sonu^what bitter aromatic taste, and a balsamic 
odour, which is developed by heating. Immersed in alcohol 
it l>(*comos opaque, and with water it yields an emulsion. It 
contains about 72 % of resin soluldo in alcohol (Kurbatow) ; 
a l(irg(i proportion of gum soluble in water, and apparently 
id(‘nlical with gum-arabic: and a .small quantity of a colourless 
innammable e.s.sential oil, one of the constituents of wliich is 
the body oliben, Cj„]I,,;. Frankinctmse burns w’ith a bright 
white flame, leaving an a.sh consisting mainly of calcium car- 
bonate, the ri'maindiT being calcium phosj)hate, and th(.* sulphate, 
chlorid(i and carbonate of pota.ssium (Braconnot).'-' Good 
frankincense, Pliny tells us, is recognised by its wliiteness, sizi', 
brittlcne.ss and ready inflammability. 'I’hat which occurs in 
globular drops is, he says, termed “ male frankincense ” ; the 
most esteemed, he further remarks, is in bn‘ast-shaj)ed drops, 
formed each by the union of two tears.'*’ 'J’he best frankincense, 
as we learn Irom Arrian," avus formerly exported from tin* mugh- 
bourhood of ( ape l^l(‘phant in Africa (the mod<‘rn Ras h'icD ; and 
A. von Krerncr, in his descrifjtion of the conuncrcc of tlic Rod 
Sea (Aegy/den, ike., p. 185, ii. Theil, Leipzig, 186.^), oIxsim'at.s 
that the Alrii'an lrankinccn.se, calk'd by the Arabs ” iisli," is of 
twice th(‘, value of the Arabian “ lubaii.” Captain vS. B. Mik'.s 
(lor. tit., p. 04) staU'S that, the l)t\st kind of frankincen.so, known 
to the Somali as ” bedwi " or “ sheheri,” comc.s from the trees 
” Molir .Add ” and “ Molir Madow ” {lode supra), and from a 
taller species of BosTorllia, the “ Boido," and is sent to Bombay 
for exportation to Europe : and tliat an interior ” m the 

produce of the ” Yegaar,” is exported chietly to Jeddah and 
\'emen ports. The latter may po.ssibly be what Niebuhr alludes 
to «as ** Indian frankini'cnse.” Garcia.s da Horta, in asserting 
the Arabian origin of the drug, remarks that the lenn “ Indian ” 
is often applied by the Arabs to a dark-coloured varii 4 y.*‘ 

According to Flinv (\af. IJisf. xi\’. 1 ; cf. Ovid, J^'asii i. 337 

” ” EilKinn.s igitur ost inons redoieulir stnnme aroiiKil icit.it is. 
iiain il)i IutIm' odonlcTc crr.si'iiiil. il)i I'liam arhores thurnen' coali'- 
scimt qiiarimi guinnu tin turn olibannm a medicis nuncu]>atiu‘.” — 
Pcni^nnaiio. p 33 (1302, lol ). 

® Siv,ou llu’ ohennsliy ot Ir.inkineense, Bracoiiuot, A nn. de chimie, 
Ixviu. (1808) ])j). (>o-Of) : Jotinstoii, Phil, Trans. (1830), pp .VU-305 ; 

Stcuhoiisi% Ann. dcr Chrm. uiid Jdtann xxw. (1840) p. 300; 
;uul A. iCurl>.aow, Zeitsch. far Chem. (1871), p. 201. 

in •« rraecijjua aiiti-ia gratia tst, maminoso, cum Ijacreiitc lacryma 
prion; couMTiita aba miscuit sl‘ ” [Nat. Ili.st. xii. 32). Uno of the 
Chinese namr.s for frankincense, Ju'~hianf>, ” milk - peiiiime,” i.s 
<*\plairieil liy the Pen Ts\iu (xxxiv'. 45), a Chinese work, as being 
derived li’oin the nipple-bke lorm of its drops. (See E. XJretscJincider, 
On the Kmtii<lcdgc possessed by the Ancient Chinese of the Arabs, &c., 
p. 10, l^md., 1871.) 

The of Xearchns, toe. n't 

Vaughan [Pharm. Jouni. xii. 1833) speaks of the Arabian 
l.nban, commonly called Morbat or Shahmree Luban, as realizing 
lugher prices m the market than any of the qiialitics exported from 
Africa. The incenst' of “ E.shei,” / e. SJiihr or Shehr, is mentioned 
by Marco Polo, as also by B.irbosa. (See Yule, op. cit. 11. p. 377.) 
J. Raymond WelLsted [Travels to the City of the Caliphs, p. 173, I^)nd., 
1840) distmgmslu's two kinds of frankincenst;-— ” Meaty," selling at 
$4 per cwt., and an mlerjoi article fetching 20 less. 

“Es.scheint, da.ss selher die .\raber iJir eigiu s Ranchwerk nieht 
hoeh schiitzen ; denii die Vorriehmen in Jemi'n bnuichcn gerneiniglicli 
mdianischcs Kancliwerk, j? eim' grosse Mongo Mastix von dcr liisel 
Scio ’* {Beschrcihttng von Arabten, j'l. 14^, Ko]>t*nh., 1772) 

” De Arabibiis minus minim, ^ui nigrJeantem colorem, quo Tims 
Tndicum prat*ditiim ess<' vult Dioscondes [lib. i. c 70I, Tndiim 
plenimque vocent, iit ex Myrol)alano nigro qncm Tnchim appellant, 
patoL ” [op. .Slip. cit. p. 157). 
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sq.), frankincense was not sacrificial ly employed in Trojan times. 
It was used by the ancient Egyptians in their religious rites, hut, 
as Herodotus tells us (ii. 86), not in embalming. It constituted 
a fourth part of the Jewish incense of the sanctuary (Ex. xxx. 
34), and is frequently mentioned in the Pentateuch. With other 
spices it was stored in a great chamber of the house of God at 
Jerusalem (i ( hron. ix. 29, Neh. xiii. 5-9). On the sacrificial use 
and import of frankincense and similar substances see Incensk. 

In the Red Sea regions frankincen.se is valued not only for its 
sweet odour when burnt, but as a masti<'atory : and blazing 
lumps of it are not infrequently used for illumination instead of 
oil lamps. Its fumes are an excellent insectifuge. As a medicine 
it was in former times in high repute. Pliny ( Nal. Hist, xxv. 82) 
mentions it as an antidote to hemlock. Avicenna (ed. Plempii, 
lib. ii. p. ifir, Lovanii, 1658, fol.) recommends it for tumours, 
ulcers of the head and cars, affections of the breast, vomiting, 
dysentcr}^ and fevers. In the East frankincense has been found 
efTicacious as an external application in carbuncles, blind boils 
and gangrenous sores, and as an internal agent is giv'en in 
gonorrhoea. In China it was an old internal remedy for leprosy 
and struma, and is accredited with stimularU, tonic, sedative, 
astringent and vulncraTV properties. It is not used in modern 
medicine, being destitute of any special virtues. (Sec Waring, 
Pharm. of India, p. ,\ 13, &e. ; and F. Porter Smith, crV., p. 162.) 

Coininon frankinctMise or thus, Ahietis resino, is the term 
applied to a resin which exudes from fissures in the bark of th<‘ 
Norway spruce fir, Abies excelsa^ D.(\ *, when melted in liot 
water and strained it constitutes “ iJurgundy pitch,” Ptx 
abietina. ITie concreted turpentine obtained in thti llnit/‘d States 
by making incisions in the trunk of a species of pine, P/wz/v 
australis, is also so designated. It is commercially known as 
‘‘ scrape,” and is similar to the French “ galipot ” or “barras.” 
('ommoii frankincense is an ingredient in some ointments and 
plasters, and on account of its pleasant odour when i)urnt‘cl 
has be(Mi usod in in<'ens(‘ as a substitute for oli])anuni. (See 
Kluckii'er and 1 [anbury, Pharniaro?ja f^hia,) "I'he “ black frankin- 
cense oil *’ of tho Turks is slated by Ilanbnry (Seience Pajurs, 
y>. 142, 1876)10 b(* li(|uid storax. (F. Jf. P» ) 

FRANKING, a term used for the right of sending letters or 
postal packages free (hr. franc) of charge. The privilege was 
claimed bv the House of ('onnnons in 1660 in “ a Ifill loren'cting 
and establishing a ]^)St Office,” their demand b(‘ing that all 
letters addressed to or sent by niembcrs during the session should 
be carried free. The danse embodying this claim was struck 
out by the Lords, but with the ])n)viso in the A<'t as j)ass(‘d 
f<jr the free carriage of all Iclb rs to and from the king aiul the 
great olficcrs of state, and also the single inland letters of the 
members of that j)resent, parliament during that se.ssion onlv. 
It scicms, however, that the practice was tolerated until lyOj, 
when by an ac t dealing with postage it was k'galized, every pet.r 
and each member of the House of (‘ornmons being allowed to 
send free ten letters a day, not. exceeding an ounce in weight, 
to any part of the Hnited Kingdom, and to receive fifteen. The 
act did not restrict the privilege to letters either actually wTitton 
by or to the member, and thus the right was very easily abused, 
members sending and receiving letters for frit-nds, all that was 
necessar}’' being the signature of the peer or M.l\ in the corner 
of the envcloi>e. Wholesale franking grew usual, and M.P.’s 
supplied their friends with envelopes already signed to be used 
at any time. In 1S37 the scandal had iMs'ome so great that 
stricter regulations came into force. 'Hie franker had to wril<’ 
the full address, to which he had to add his name, the post-town 
and the day of the month ; the J{‘tter had to be posted on the 
day written or the following day at the latest, and in a post-town 
not more tlian 20 in. fnmi the place where tlie peer or M.P. was 
then living. On the 10th of January 1840 yurliamentary franking 
was abolished on the introduction of the uniform penny rate. 

In the United .States thi* franking privilege was first granted in 
January 1776 to the soldiers engaged in the American War of 
Independence. Tlie right was gradually extended till it included 
nearly all officials and members of the public service. By .special 
acts the privilege was l>pstowcd on presidents and their widows. 
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By an aci of the 3rd of March 1845, franking was limited to the 
president, vice-president, members and delegates in Congres.s and 
postmasters, other officers being required to keep quarterly 
accounts of pf)stage and pay it from their contingent funds. 
In 1851 free exchange of newspapers was re-established. JW an 
act ol the 3rd of Mari-h iSf)3 the privilege was granted the 
president and his private secretary, the \ ice-president, chiefs of 
executive de])artments, such heads ot bureaus and chief clerks 
as might he designated by the postmaster-general for official 
letters onlv ; senators and roprcseiilatives in Congress for all 
correspondence, senders of petitions to either branch of the 
legislature, and to publishers of newspapers for their exchanges. 
There was a limit as lo weight. Members of C ongress could also 
frank, in maltc'rs concerning the federal depart mt‘nt of agricul- 
ture, seeds, roots and cuttings,” tlie weight to be fixed ])y the 
postnuister-general. 'I'his act remained in force till the 31st of 
January 1873, when franking was abolished. Since 1875, hy 
sundry acts, franking for official correspondence, go\TrnmeiU 
publications, seeds, has been allowerl to congressmen, ex- 
congrt'ssrnen (for (> months after the close of their term), congress- 
inen-elecl and other government officials. By special a<*ls of 
18S1, ;S86, 1902, respeclivclv, the franking |>rivilcge was 

granted to the widows of I’rcsidents Garfield, Grant, McKinley 
and Clevt‘land. 

FRANKL, LUDWIG AUGUST (1810-1894), Austrian poet. 
He took part in the revolution of 18.48, and his poems on liberty 
had con.sidcrable vogue. II is lyrics arc among his best work, 
tie was .secrct.irv of the |ewish coininnnity in \'ienna, and did a 
lasting service to education by his visit to the Orient in 185!). 
He found(‘d the first modern Jewish .school (the Von liiinmcl 
S('hule) in |cnisulem. II is ln*illiant volumes Such Jerusalem 
describing bis eastern tour havi‘ Ixjen translated into Faiglish, 
as is the. ease with man*, of his poems. His collected poems 
a])peared in three volumes in 1880. (l. 

FRANKLAND, SIR EDWARD (1825 -1809), Imglish chcmisl, 
was [)orn at ('hurchtown, near l.ancastcr, on lh(! 18th of January 
1825. After attending the grammar .school at i.ancaster he spent 
six years as an apprentice*, to a druggist in that town. In 18^5 
he went to Lonrlon and entered Lyon Flaviair's laboratory, 
siibscrjncntly working under R. \V. Biin.sen at Marburg. In 
t 8.|7 he was ap])oint(‘(l scicno.(‘ -master at Queenwoud school, 
Hampshire, w'licn* lie first met J. 'Jynflall, aiul in 1851 lir.sl 
professor »jf chemistry at Owens ('ollege, MaiK'he.sler. Return- 
ing to London six years lalcr he. became hrtiirer in cliemistry 
at Si Bartholomew's hospital, and in 1803 jirofessor oi < hemistry 
at the Koval Institution. Jm-otu an early age he engaged in 
orif'inal research with great siicce.ss. 

Analvtical pn>bleni.^, such as the isolation ot i-ciiain organic, 
radicals, attract(‘d his attention to begin witli, but he .s(»on 
turned to svnlhetic.il studies, and he was only about tweiHj-fi\e 
years of age when an investigation, doubtless suggested by the 
work of his master, Bunsen, on cacodvl, yielded the interesting 
discovery of the organo-metallic compounds. 'I’he theoretical 
deductions which he drew from the consideration of these bodies 
were evx*n more interesting and iinyxntant than the bodies 
thein.sehxs. f*erceiving a molecular isononiy between Uktii and 
the inorganic rompounfis of the metals from which they may be 
formed, he saw their true molecular t.vpc in the oxygen, sulphur 
or chlorine compounds of those metals, from which he held 
them to be derived by the. substitution (it an organic group for 
the oxvgen, sulphur, ^.'c. In this w'ny they enabled him to ov(ir- 
throw the theory ol ronjngatt; compounds, and they further led 
him in 1852 to publish the (x>ncc[)tion llmt the atoms ot each 
elementary substance have a definite saturation capacity, s«» 
that they ('an onlv f'ombine with a rerttain limited number of 
the atoms of other elomctits 'I'lui theory of valency thus founded 
has dominated the subsequent devek^pment of chemical doctrine, 
and fonns the groimdw'ork upon w'hiih the fabric, of modern 
structural chemistry rcposi^s. 

In applic'd chemi.stry Frankland’s great work was in conni'xioii 
with water-snjiply. .Appointed a memlur of the second royal 
commi.ssion on tlui pcjlliilion of rivers in 1868, he was provided 
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by the government with a complctely-eciuipped laboratory, in 
which, for a period of six years, he carried on the inquiries 
necessar\" for the* purposes of that body, and was thus the means 
of bringing to light an enormous amount of valuable information 
respecting the contamination of rivers by sewage, trade-refuse, 
&c., and the purification of water for domestic use. In 1865, . 
w’hen he succeeded A. W. von Hofmann at the School of Mines, ; 
he undertook the duty of making monthly reports to the registrar- i 
general on the character of the water supplied to London, and 
these he continued down to the end of his life. At one time he 
was an unsparing critic of its quality, but in later years he became | 
strongly convinced of its general excellence and wholesomeness. ' 
His analyses were both chemical and bacteriological, and his 
dissatisfaction with the processes in vogue for tlie former at 
the time of his appointment caused him to spend two ycjirs in 
devising new and more accurate methods. In 1859 he passed a , 
night on the very top of Mont Blanc in company with John | 
Tyndall. One of the purposes of the expedition was to discover . 
whether the rate of combustion of a candle varies wdth the j 
density of the atmosphere in which it is burnt, a que.stion which 
was answered in the negative. Other observations made by • 
Frankland at the time formed the starting-point of a senes of j 
experiments which yielded far-reaching results. He noticed 
that at the summit the candle ga\ e a very poor light, and was 
thereby led to investigate the? effect produced on luminous 
flames l)y varying the prcissure t)f the atmosphere in which they 
are burning. He found that pressure increases luminosity, so 
that hydrogen, f(»r example, the flame of which in normal 
eircunistanecs gives no light, bums with a luminous flame under 
a pressure of ten or twenty atntospheres, and the inference he 
drew was that the presence of s«)]id particles is not the onl> 
factor that determines the light -giving power of a flame. 
Inirtber, be showed that the spcu'trum ol a denst! ignited gas 
resembles that of an iiK'andescent liquid or solid, and he traced a 
gradual (‘hangc in the sj)ectrum of an incandescent gas under 
increasing pressure, the sharp lines observable when it is ex- 
trem(jly attenuated broadening out to nebulous bands as the 
})ressure rises, till they merge in the continuous spectrum as the 
gas approaches a density comparable with that of the Ihjuid 
state. An application t)f these results to solar physics in con- 
junction with Sir Norman i^ockyer led to the view that at least 
the external layers of the sun cannot consi.st ot matter in the 
Ii(]ni(l or solid forms, but must be composed of gases or vapours. 
hVankland and l,ockycr were als(» the disco\'erers of helium. 
In iSh8 they noticed in the solar spet.trum a bright yellow line 
which did not correspond to any substance tlien known, and 
which they therefore attributed to the then In pothetical element, 
helium. 

Sir hklward hVankland, who was made a K.(ML in iH<)7, died 
on the oth of August jSgo while on a lioliday at Ciolaa, (ind- 
Iwandsdalen, Norway. j 

A iiicmorial lecture delivered bv IVolessor 11. K Arinslroiig befori* j 
tlie I^aidiui C hemical Society on tlie 31 si ol (.)ctol»i'r i<joi contained | 
many peisoii.il del.uls of Fraiikl.iml’s life, logelliei with a lull | 
discussion ol his scicutitic w<»k ; an<l a \'olunie ol AutolnofiraphicuJ j 
Skett lu‘s was printed loi ]invate circulation m igoi. IIis original j 
]ia]>ers, down to nS 77 , weie collected and published in that year as j 

f>eriment(d Ucseux hes in Putt y Apf^lieti and Physical Chemhirv, j 

FRANKLIN, BENJAMIN American diplomat, ! 

statesman and scientist, was born on tlie 17th of January 1706 j 
in a house in Milk .Street, oppo.site the Old South church, lioston, { 
Massachusetts, He w^as the tenth son of Josiuh Franklin, and I 
the eighth child and youngest .son of ten children borne by ■' 
Aluali Folger, his father’s second wife. The elder Franklin was I 
horn at Kt'ton in Northamptonshire, Kngland, where the ■ 
strongly Protestant I’Vanklin family may he traced back for j 
nearly four centuries. He had married young and had migrated ‘ 
from Banbury to Boston, Massachnsetls, in 1685. Benjamin ■ 
could not remember when he did not know how’ to read, and ! 
when eight years old he was st*nt to the Boston grammar school, 
being destined by his father for the church as a tithe of his ^ons. 
He spent a year there and a year in a school for writing and ■ 
arithmetic, and then at the age of ten he was taken from school 
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to assist his father in the business of a tallow-chandler and soap- 
lK)iler. In his thirteenth year he was apprenticed to his half- 
brother James, who was establishing himself in the printing 
business, and who in 1721 started the New England Couranty 
one of the earliest newspapers in America. 

Benjamin's tastes had at first been for the sea rather than the 
pulpit ; now^ they inclined rather to intellectual than to other 
pleasures. At an early age he had made himself familiar with 
The Pilgrim^ s Progress, witli Locke, On the Human Understanding, 
and with a volume of The Spectator. Thanks to his father’s 
excellent advice, he gave up writing doggerel verse (much of 
which had been printed by his brother and sold on the streets) 
and turned to prose composition. Ilis success in reproducing 
articles he l\ad read in The Spectator led him to write an article 
for his brother’s paper, which he slipped under the door of the 
printing shop with no name attached, and w'hich was printed and 
attracted some attention. After repeated successes of the same 
sort Benjamin threw off his disguise and contributed regularly 
to the Courant. When, after various journalistic indiscretions, 
James Franklin in 1722 was forbidden to publish the Courant, 
it appeared with Benjamin's name as that of the publisher and 
was received with much favour, chiefly because of the cleverness 
of his articles signed “ Dr Janus,” which, like those previous!) 
signed “ Mistress Silence Dogood,” gave promise of “ Poor 
Richard.” But Benjamin’s management of the paper, and 
particularly his free-thinking, displeased the authorities ; the 
relations of the two lirothers gradually grew' unfriendly, possibly, 
as Benjamin thought, because of his brother’s jealoii.s)' of his 
superior ability ; and Benjamin determineil to quit his brother’s 
employ and to leave New England. He made his way first to 
New York City, and then (October 1723) to Philadelphia, where 
he got employment with a printer named Samuel Keimer.^ 

A rapid composer and a workman full of resource, Franklin 
w'as soon recognized as the master spirit of the shop. Sir William 
Keith (1680-1749), governor of the province, urged him to stiirl 
in business for himself, and when Franklin had unsuccessfully 
appealed to his father for the means to do so, Keith promised 
to furnish him with what he needed for the equipment of a new 
printing office and wsent him to England to buy the materials. 
Keith had repeatedly promised to send a letter of (Tcdit by the* 
ship on wdiich J’Vanklin sailed, hut wlicn the Channel was reached 
and the ship’s mails were examined no such letter w'as found. 
Franklin reached lAindon in December 1724, and found employ- 
ment first at Palmer’s, a famous printing house in Bartholomew 
(’lose, and afterwards at Watts’s Printing House. At Palmer’s 
he had set up a second edition of Wollaston’s Religion 0/ Nature 
Delineated. 1 'o refute this hook and to prove that there could 
he no such thing as religion, he wTote and printed a small pam- 
phlet, A Dissertation on Liberty and Necessity, f*leasure and Pain, 
which brought him some curious acquaintances, and of which 
he soon became thoroughly ashamed. After a year and a half 
in London, P'ranklin was persuaded by a friend named Denham, 
a Quaker merchant, to return w ith him to America and engage 
in mercantile business ; he accordingly gave up printing, but 
a few days liefore sailing he received a tempting offer to remain 
and give lessons in swimming — his feats as a swimmer having 
given him considerable reputation —and he says that he might 
have consented “ had the overtures been .sooner made.” lie 
reached Pliiladelphia in October 1726, hut a few' months later 
Denham died, and Franklin was induced by large wages to 
return to his old employer Keimer ; with Keimer he quarrelled 
ret)eatedly, thinking himself ill used and kept only to train 
apprentices until they could in some degree take his place. 

^ Kvimer and his sister had come the year before from Ixindoii, 
when' he ha<l learned Jus trade ; l>otli were ardent members of the 
fanatic band of “ French prophets,'’ He proposed loimding a new 
sect with the help of P'ranklin, who after lixiving his shop ridiculed 
him for his long scpiare beard and for keeping the seventh day 
Keimer settled in thi Barbadoes about 1730 ; and in 1731 began 
to publish at Bridgetown the semi-w'eeklv Barbadoes Gazette. Selec- 
tions from it called Caribbeatia (1741) and A Brand Plucked from the 
Burnini^y Exemplified in the Unparalleled Case of Samuel Keimer 
(1718) arc from his jien. Tie died about 1738. 
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In 1728 Franklin and Hugh Meredith, a fellow-worker at 
Keimer’s, set up in business for themselves ; the capital being 
furnished by Meredith’s father. In 1730 the partnership was 
dissolved, and P'ranklin, through the financial assistance of two 
friends, secured the sole management of the printing house. 
In September 1729 he bought at a merely nominal price The 
Pennsylvania Gazette, a weekly newspaper which Keimer had 
started nine months before to defeat a similar project of 
Franklin’s, and which Franklin conducted until 1 765. Franklin's 
.superior management of the paper, his new type, “ some spirited 
remarks ” on the controversy between the Massachusetts 
assembly and Governor Burnet, brought his paper into immediate 
notice, and his success both as a printer and as a journalist was 
assured and complete. In 1731 he established in Philadelphia 
one of the earliest circulating libraries in America (often said to 
have been the earliest), and in 1732 he published the first of his 
Almanacks, under the pseudonym of Kichard Saunders. These 

Poor Richard’s Almanacks ” were issued for the next twenty-five 
years with remarkable success, the annual sale averaging 10,000 
copies, and far exceeding the sale of any other publication in 
the colonies. 

Beginning in 1733 Franklin taught himself enough French, 
Italian, Spanish and Latin to read these languages with some 
ease. In 1736 he was chosen clerk of the General Assembly, 
and .served in this rapacity until 1751. In 1737 he had been 
appointed postma.ster at Philadelphia, and about the same time 
he organized the first police force and fire company in the colonies; 
in 1749, after he had written Proposals delating to the Education 
of Youth in Pensilvania , he and twenty-three other citizens of 
Philadelphia formed themselves into an association for the 
purpose of establi.shing an academy, which was opened in 1751, 
was chartered in J753, and eventually became the I'niversity 
of Pennsylvania; in 1727 he organized a debating club, the 

Junto,” in Philadelphia, and later he was one of the founders of 
the American Philosophical Society (1743 ; incorporated 1780) ; 
he took the lead in the organization of a militia force, and in the 
paving of the city streets, improved the method of street lighting, 
and assisted in the founding of a city hos})ital (1751) ; in brief, 
he gave th(^ impulse to nearly every measure or project for the 
welfare and prosperity of Philadelphia undertaken in his day. 
In 1751 he became a member of the General Assembly of Penn- 
sylvania, in which he served for thirteen year^. In 1753 he and 
William Hunter were put in charge of the post service of the 
colonics, which lie broughl in the next ten years to a high 
state of efficiency and made a financial success ; this position 
he held until 1774. He visited nearly every post-office in the 
colonies and increased the mail service between New \’ork 
and Philadelphia from once to three times a week in summer, 
and from twice a month to once a week in winter. When 
war with France appeared imminent in 1754, Franklin was 
sent to the Albany Convention, where he submitted his plan for 
colonial union (see Albany, N.V.). When the home govern- 
ment sent over General Edward Braddock ^ with two regiments 
of British troops, Franklin undertook to secure the requisite 
number of horses and wiiggons for the march against E't. 
Duquesne, and became personally responsible for payment to 
the Pennsylvanians who furnished them. Notwithstanding the 
alarm occasioned by Braddock ’s defeat, the old quarrel between 
the proprietors of Pennsylvania and the assembly prevented 
any adequate preparations for defence ; with incredible 
meanness ” the jiroprietors had instructed their governors to 
approve no act for levying the necessary'' taxes, unless the vast 
estates of the proprietors were by the same act exempted. So 
great was the confidence in Franklin in this emergency that early 
in J756 the governor of Penn.sylvania placed him in charge of the 
north-w'estern frontier of the province, with power to raise troops, 
issue conimissions and erect blockhouses ; and Franklin remained 
in the wilderness for over a month, superintending the building 

^ The meeting between Franklin, the type of the .shrewd, cool 
provincial, and Braddock, a blustering, blundering, drinking British 
.soldier, is dramatically portrayed by Thackerav in the oth chapter 
of The Virginians. 
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of forts and watching the Indians. In February 1757 the 
assembly, “ finding the proprietary obstinately persisted in 
manacling their deputies with instructions inconsistent not only 
with the privileges of the people, but with the service of the crown, 
resolv'd to petition the king against them," and appointed 
E'ranklin as their agent to present the petition. He arrived in 
London on the 27th of July 1757, and shortly afterwards, when, 
at a conference with ICarl Granville, president of the council, 
the latter declared that “ the King is the legi.slalorof the colonies,” 
Franklin in reply declared that the laws of the colonies were to be 
made by their assemblies, to be passed upon by the king, and 
when once approved were no longer subject to repeal or amend- 
ment by the crowm. As the assemblies, said he, could not make 
fiermanent laws without the king’s consent, “ neither could he 
make a law for them without theirs.” This opposition of views 
distinctly raised the issue between the home government and the 
colonies. As to the proprietors EVanklin succeeded in 1760 in 
securing an understanding that the assembly should pass an 
act exempting from taxation the unsurveyed waste lands of the 
Penn estate, the surveyed waste lands being assessed at the usual 
rate for other property of that description. Thus the proprietors 
finally acknowdedged the right of the assembly to tax their 
estates. 

The success of EVanklin's first foreign mission was, therefore, 
substantial and .satisfactory. During this sojourn of five years in 
England he had made many valuable friends outside of court 
and political circles, among whom Hume, Robertson and Adam 
Smith w'cre coaspicuous. In 1759, for his literars' and more 
particularly his scientific attainments, he recei^cd the freedom 
of the city of Isdinburgh. and the degree of doctor of laws fnim 
the universily of St Andrews. He had been made a Master of 
Arts at Harvard and at S ale in 1753, and at the college of William 
and Mary in 175b ; and in 1762 he receiv'ed tlui degree (»f D.f'.L. 
at Oxford. While in England he had made actix e u.se of his 
remarkable talent for pamjihleteering. In the clamour for peact^ 
follow'ing the dealli of George II. (25111 of Octolier 3760), he was 
for a vigorous pro.secution of the war with fiVame; he had 
written what purported to be a chapter from an old book written 
b\ a Spani.sh Jesuit, On the Meancs of Disposing the Eneniie to 
Peace, which hail a great effect ; and in the spring of 1790 there 
had been published a more idaborali' paper writti‘n by E'ranklin 
with the assislam e of Kichard Ja.ckson, agent of Massaihusetts 
a.nd ('onnectient in l.ondon, entitled The Interest of Great Ihilain 
Considered with Regard to Her Colonies , and the Acquisitions of 
Canada and Guadeloupe (1760). 4 'his pamphlet answered the 
argument that it would be unsafe to keep t'anada because of the 
added strength tliat would thus he given to any possible move- 
ment for independence in the Engli.sh colonies, by urging that 
so long as Canada remained Erench there eoiilil be no safiity 
for the English colonies in North America, nor any permanent 
peace in E^urope. Tradition reports tliat this pamphlet had 
considerable w'eight in determining the ministr>' to retain 
Canada. 

Franklin sailed again for America in August 1762, hoping to be 
able to settle down in quiet and devote the remainder of his life 
to experiments in physics. This quiet was interrupted, however, 
by the “ Paxton Massacre ” (Dec. 14, 1763)-- the slaughter of a 
.score of Indians (children, women and old men) at Laneastt^r, 
Pennsylvania, hy some young rowdies from the town of Paxton, 
who then marched upon Philadelphia to kill a few' Christian 
Indians there. Franklin, appealed to by the governor, raised 
a troop .sufficient to frightc*n away the “ Paxton boys,” and for 
the moment there seemed a possibility of an understanding 
between Franklin and the proprietors. But the cjuestion ol 
taxing the estates of the projirietors came up in a new form, 
and a petition from the assembly w'as drawn by Franklin, 
requesting the king “ to resume the government ” of Penn- 
sylvania. In the autumn election of 1764 the influence of the 
proprietors was exerted against Franklin, and hy an adverse 
majority of 25 votes in 4000 he failed to be re-elected to tlic 
a.s.sembly. The new assembly sent Franklin again to England as 
its special agent to take charge of another petition for a change 
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of government, which, however, came to nothing. Matters 
of much greater consequence soon demanded Franklin’s 
attention. 

Early in 1764 Lord Orenviile had informed the London agents 
of the American colonies that he proposed to lay a portion of the 
burden lt*it by the war with France upon the shoulders of the 
colonists by means of a stamp duty, unless some other tax 
equally produrtivx* and less inconvenient were proposed. The 
natural objeeUon of the colonics, as voiced, for example, by the 
assembly of Fonnsylvania, was that it was a cruel thing to tax 
colonics already taxed beyond their strength, and surrounded 
by enemies and expostid to constant expenditures for defence, 
and that it was an indignity that they should be taxed by a 
parliament in which they were not represented ; at the same time 
the Pennsylvania assembly recognized it as “ their duty to 
grant aid to the crown, according to their abilities, whenever 
required of them in the usual manner.” To prevent the intro- 
duction of the Stamp Act, which he characterized as “ the mother 
of mischief,” Franklin used every effort, but the bill w'as easily 
passed, and it was thought that the colonists would soon be 
reconciled to it. Because he, too, thought so, and because he 
recorn mciif led John Hughes, a merchant of Philadelphia, for the 
office of distributor of stamps, luanklin himself was denounced 
— was (wv.n accaised of having planned the Stamp Act - and 
his family in Philad( lj»hia was in danger of being mobbed. Of 
Franklin’s examination, in Feliruary 1766, by the House in 
Committee of the VVliole, as to the effects of tlie Stamp Act, 
Burke said that th(^ scene reminded him of a master examined 
by a pared of sclioolboys, and (jcorgo Whitefield said : “ Dr 
Franklin has gained immortal honour by his behaviour at the 
bar of the House. His answer was always found equal to the 
questioner, lle^ stood unappalled, gave pleasure to his friends 
and did honour to his country.” ‘ franklin compared the position 
of the ('olonies to that of Scotland in the days belore the union, and 
in the same year {i7<)b) audaciously urged a similar union with 
the colonies before it was too late. 'I'he knowled«',e of colonial 
affairs gaintjd Irom kVanklin’s testimony, probably more than all 
other causes combined, di'lcrmitu:d the immediate repeal of the 
Stamp Act. loir Franklin this was a great triumph, and the news 
of it filled the colonists with delight and restored him to their 
confidence and allectioii. Another bill (the Declaratory Act), 
however, was almost immediately jiassed by tlu^ king's party, 
asserting absolute siqiremacy of yiarliament over the colonies, 
and in the siuo'eeding parliament, by the Townshend Acts of 
1767, duties were imjiosi'd on jxiper, paints and glass imported 
by the colonists ; a tax was imposed on tea also, 'the imposition 
of these taxes was bitterly resented in the colonies, where it 
quickly crystallized piil>lic opinion round the jirim'iple of “ No 
fixation without rejire a*utation.'’ in spilt; of the opposition 
in the coloni s to the Declaratory Act, the Townshend Acts 
and the tea tax, Franklin continued to assure the British ministry 
and th(' British public of the loyalty of the colonists, lie tried 
to fintl some middli' ground of recoiK'ilialion, and kept up his 
quiet work of informing Kiigland as to the opinions and conditions 
of the colonies, and of moderating the attitude of the colonics 
toward the home government ; so that, as he said, he was accu.sed 
in America of being too nmch an Englishman, and in England 
of being too much an American. He was ?igcnt now^, not only of 
Pennsylvania, but also of New Jersey, of Cieorgia and of Massa- 
chusetts. Hillsborough, who lxx:ame sccretaiy of state for the 
colonies in 176S, refused to recognize Franklin as agent of 
Massachusetts, because the governor of Massachusetts had not 
approved the nyijioinUnent, which was by resolution of the 
assembly, h'ranklin contended that the governor, as a mere 
agent of the king, could have nothing to d(3 with the assembly’s 
appointment of its agent to the king ; that “ the King, and not 
the King, Lords, and ('ommons coilcctivelv, is their sovereign ; 
and that the King, with thtir respective Parliaments, is their only 
legislator." Franklin’s induence helped to oust Hillsborough, 
and Dartmiuith, whose nami* Franklin suggested, w;is made 

’ Mauv (about Jio of tlie first 25) were put by his friends 

to draw out what he wished to be known. 
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secretary in 1772 and promptly recognized Franklin as the agent 
of Massachusetts. 

In 1773 there appeared in tht Public Advertiser one of Franklin's 
cleverest hoaxes, “ An Edict of the King of Prussia,” proclaiming 
that the island of Britain was a colony of Prussia, having been 
settled by Angles and Saxons, having been protected by Prussia, 
having been defended by Prussia against France in the war just 
past, and never having been definitely freed from Prussia’s 
rule ; and tliat, therefore, Great Britain should now submit to 
certain taxes laid by Prussia — the taxes being identical with 
those laid upon the American colonies by Great Britain. In 
the same year occurred the famous episode of the Hutchinson 
Letters. These were written by Thomas Hutchinson, Governor 
of Massachusetts, Andrew Oliver (1706-1774), his lieutenant- 
governor, and others to William Whately, a member of Parlia- 
ment, and private secretary to (ieorge Cirenville, suggesting an 
increase of the power of the governor at the expense of the 
assembly, “ an abridgement of what are called English liberties,” 
and other measures more extreme than those undertaken by the 
government. The correspondence was shown to Franklin by 
a mysleriniis “ member of parliament ” to back up llie contention 
tliat the quartering of troops in Boston was suggested, not by 
the British ministry, but by Amcric'ans and Bostonians. Upon 
his promise not to publish the letters Franklin received permission 
to send them to Massachusetts, where they were much passed 
about and wore printt‘d,and th(;y were soon republished in English 
newspapers. I'he Massachusetts assembly on receiving the 
letters resolved to petition the crown for the removal of both 
Hutchinson and Oliver. The petition was refused and was con- 
demned as scandalous, and Franklin, who took upon himself 
the responsibility for the publication of tlie letters, in the hearing 
before the privy council at the (Cockpit on the zqth of January 
1774 was insulted and was called a thief by Alexander Wedder- 
burn (the solicitor-general, who appeared for Hutchinson and 
Oliver), and was removed from his position as head of the post 
ofiice in the American colonies. 

Satisfied that his usefulness in England was at an end, Franklin 
entrusted his ixgencies to the care of Arthur Lee, and on the 
2ist of March 1775 sot sail for Philadelphia. During the 
last years of his stay in England there had been repeated ailempts 
to win him (probaf)ly with an under-secretaryship) to the British 
service, and in these same years Ik* had done a great work for 
the colonies by gaining friends for them among the opposition, 
and by impressing France with his ability and the excellence of 
his case. Upon reacliing America, he heard of the fighting at 
Lexington and (.’oncord, and with the news of an actual outbre ak 
of hoslilititis his feeling toward England seems to have cliangt‘d 
completely. He was no longer a peacemaker, but an ardent war- 
maker. On the 6th of May, the day after l\i.s arri\'al in Phila- 
delphia, he was elected by the assembly of Pennsylvania a 
delegate to the Continental Congress in Philadidphia. In October 
he was elected a member of tlie Pennsylvania assembly, but, as 
members of this body were still required to take an oath of 
allegiance to the crown, he refused to serve. In the Congress 
he served on as many as ten committees, and upon the organiza- 
tion of a continental postal system, he was made postmaster- 
general, a position he held for one year, when (in 1776) he was 
succeeded l\v his son-in-law, Richard Bacbe, who had been his 
deputy. With Benjamin Harrison, John Dickinson, Thomas 
Johnson and John Jay he was appointed in November 1775 
to a committee to carry on a secret correspondence with the 
friends of America “ in Great Britain, Ireland and other parts of 
the world.” lie planned an appeal to the king of France for 
aid, and wrote the instructions of Silas Deane who was to convey 
it. In April 1776 he went to Montreal with Charles Carroll, 
Samuel Chase and John Carroll, as a member of tlie commission 
which conferred with General Arnold, and attempted without 
success to gain the co-operation of Canada. Immediately after 
his return from ^lontreal he was a member of the committee of 
five appointed to draw up the Declaration of Independence, 
but he took no actual part himself in drafting that instru- 
ment, aside from suggesting the change or iasertion of a few 
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words in Jefferson^s draft. From July i6 to September 28 he 
acted as president of the Constitutional Convention of Penn- 
sylvania. 

With John Adams and Edward Rutledge he was selected j 
by Congress to discuss with Admiral Howe (September 1776, j 
at Staten Island) the terms of peace proposed by Howe, who had j 
arrived in New York harbour in July 1776, and who had betai I 
an intimate friend of Franklin ; but the discussion was fruitless, 
as the American commissioners refused to treat ‘‘ back of thus 
step of independency.” On the 26th of September in the same 
yeiir Franklin was chosen as commissioner to France to join 
Arthur Lee, who ^as in London, and Silas Deane, who had j 
arrived in France in June 1776. He collected all the money he 
could command, between £3000 and £4000, lent it to Congress I 
before he set sail, and arrived at Paris on the 22nd of December, j 
He found quarters at Passy,' then a suburb of Paris, in a house 
belonging to Le Ray de C'haiimont, an active friend of the 
American cause, who had influential relations with the court, 
and through whom he was enabled to be in the fullest communica- 
tion with the French government without compromising it in the 
eyes of Cheat Britain. 

At the time of Franklin’s arrival in Paris he was already one 
of the most talked about men in the world, lie was a member 
of every important learned society in ICurope : he was a member, 
and one of the managers, of the Royal Societ\% and was one of 
eight foreign meml)ers of the Royal Academy of Sciences in 
Paris. Three editions of his scientific works had already appeared j 
in Paris, and a new edition had recently appeared in J.ondon. j 
To all these ad\'antages he added a political purpose —the 1 
dismemberment of the British empire-- which was entirelv 
congenial to every citizen of France. ‘‘ Franklin's reputation,” 
wrote John Adams witli characteristic extravagance, “ was more 
universal than that of Lcilmitz or Newton, Frederick or 
Voltaire ; and his character more esteemed and btdoved than 
all of them. ... If a collection could l)e made of all the gazettes 
of Europe, for the latter half of the 18th century, a greater 
number of panegyrical paragraphs upon Le grand Franklin 
would appear, it is believed, than upon any other man that e\’er 
lived.” “ Franklin’s appearance in the French salons, even 
before he began to negotiate,” says l^Vieclrich Christoph Schlosser, 

“ was an event of gn^aX imy)ortancc to the whole of Europe. . . . 
His dress, the simplicity of his external appearance, the friendly 
meekness of the old man, and the apparent humility of the 
Quaker, procured for Freedom a mass of votaries among the | 
court circle-J wdio used to he alarmed at its coarseness and un- ■ 


done, and he ceased his harsher criticism. Even greater than 
his diplomatic difiiculties wx*re Franklin’s financial straits. 
Drafts were being drawn on him by all the i\merican agents in 
Europe, and by the Continental Congress at home. Acting as 
American naval agent for the many successful privateers 
who harried the English ('haiinel, and for whom he skilfull}' 
got every bit of assistance possii^le, open and co\ ert, from iJie 
French government, he w^as continually called upon for funds 
in these ventures. ()i the vessels to be sent to Paris with 
American cargoes which were to be sold foi the liquidation of 
French loans to the colonies made through Beiiiunarchau;, few 
arrived ; those that did come did not eo\'er Beaumarchais's 
adx'ances, and hardly a vessel came irom America without 
word of fresh drafts on Franklin. After bold and repeated 
overtures for an exchange of prisoners -an imjKJrtant matter, 
both because the Anuaican frigates had no place in which to 
stow away their prisoners, and because ot the maltieatmeiit 
of American captives in such prisons as Dartmoor- e.xchanges 
began at the end of March 1779. Jilthough there were annoying 
delays, and immediately after November 1781 there was a long 
briiak in the agriiement ; and the Americans discharged Iron) 
English prisons w^ere constantly in need of mom-v. Franklin, 
l)esides, was constantly called upon to meet the indebledniiss 
of Lee and of Ralph Izard (1742-1804). and of Jolui Jay, who 
in Madrid was being drawn on by the, Ameriran Congress. In 
spite of the poor (‘oiidition in ]*mr(ipe of the credit of the strugg- 
ling colonies, and of the fact that hXance was almost hankrupt 
(and ill the later years was at war), and although Niicker strerm 
ously resisted the making of any loans to the cohmics, J^ance, 
largely because of Franklin's appeals, expi nded, by Joan or gift 
to the colonies, or in sustenam e ol the I'Vench arms in America, 
a sum estimated at S!J()o,ooo,ooo. 

In 1781 Franklin, with John Adams, John Jay, Jefferson, 
who remained in America, and Henry Laurens, then a prisoner 
in England, w'as appointed on a commission to make peace w'itli 
Great Britain. Jn the spring of 1782 h'ranklin had been inlorin- 
ally negotiating w'ltli Shelburn. , siicretary of state for the ianne 
department, Ihrougli thi' medium of Richard Oswald, a Seoieh 
merchant, and hail suggested that England should cede Canada 
to the United Stales in return tor tlie. recognition of loyalist 
claims by the states. When the iormal uegoliations l>cgan 
Franklin held closely to the instructions of Congress to its 
commissioners, that they should inaiutaiu confidential relations 
with the French inim^lers and that tliex w'crc “ to undt'itake 
nothing in the, negotiations for peace or truce without their 


sophisticated truths. Such was the number of portraits,- busts i knowledge and concurrence,” and were ultimately to begoxcrued 
and medallions of him in circulation before he left Paris that he i by “ their advdee and opinion.” Jay and Adams disagreed with 


would have betm recognized from them by any adult citizen 
in any part of the civilized world.” 

Franklin’s position in France was a difficult one from the 
start, because of the delicacy of the task of getting French aid 
at a time wdien France was unready ojMinly to take sides against 
Great Britain. Bui on the 6th of February 1778, after th? 
news of the defeat and surrender of Burgoyne had reached 
Europe, a treaty of alliance and a treaty of amity and coniinerce 
between France and the United States were signed at Paris by 
Franklin, Deane and Lee. On the 28lh of Oi lober this com- 
mission was discharged and Franklin was appointed sole pleni- 
potentiary'^ to the French court. Lee, from the beginning of the 
mission to Paris, seems to have been possessed of a manui of 
jealousy toward Franklin, or of misunderstanding of his acts, 
and he tried to undermine his influence with the; Continental 
Congress. John Adams, when he succeeded Deane (recalled 
from Paris through l.ee’s machinations), joined in the chorus of 
fault-finding against Franklin, dilated upon his .social habits, 
his personal slothfulnc.ss and his complete lack of businc.s.s-likc 
system ; but Adams soon came to see that, although careless 
of details, Franklin was doing what no other man could have 

’ The house is kimili.ir from the draw’ing of it by X'lctor Hugo 

- Mcany of these portnaits bore iiiscri])tions, llie most famous 
of whicli was Turgot's line, “ Enpuit fulmcn coelo sceptrumque 
tvramiis.’* 


I him on this point, believing that Frame intended to curtail 
I the territorial aspirations of the American.s lor her own hent fit 
! and for that of her ally, Spain. At last, after the Bi itisli {.overn- 
I men! had aulhorizt‘d its agents to treat witli the commissioners 
; as representatives of an independent j,o\\er, thus recognizing 
j American indepimdenee before the treaty was made, Franklin 
' acquiesced in the policy ot j.iy. 'I'he preliminary treaty was 
i signed by the coniinissioners on the, 30th of Novtniber 1782, 
: the final treaty on tlie jrcl of Septcmljer 1 783. Franklin had 
I repeatedly ])etitionecl Uongre.ss for his retail, but his letters 
j were unanswered or his appeals leiused until the 7th of March 
i 1785, w'hen Congress resolved that lie he allowed to rt lurii to 
America ; on the loth of March I honii's Jeflerson, who had 
joined him in August of the year btXore, was appointed to his 
place. Jefferson, w’heii a.skcd if ht* rci>lafe(l Franklin, icplied, 
*• No one ('an r(;j)lacc liiin, sir ; 1 am only iiis successor.” Before 
Franklin left Paris on the 12! li (X July 1785 he had inad(‘ 
commercial treaties with Sw<*(len (1783) and ITiissia (1785; 
I signed after I'ranklin's di'fiarture by Jefferson and John Adams), 
j Franklin arrived in /Philadelphia on the 13th of September, 
disembarking at the same wharf as wh«;n he had first entered th(‘ 
city. He W'as immediately elected a member of the municipal 
council of Philadelphia, becoming its chairman ; and w’a-> c hosen 
president <jf the Supreme E.xecutive (oimcil (the c'hief exc'-utixa' 
officer) of Pennsylvania, and was reelected in 1786 and 1787, 
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servmg from October 1785 to October 1788. In May 1787 he 
was elected a delegate to the (invention which drew up the 
Federal Constitution, tliis body thus having a member upon 
whom all could agree as chairman, should Washington be absent. 

opposed over-centralization of government and favoured the 
Connecticut Compromise, and after the work of the Convention 
was done used his influence to secure the adoption of the Con- 
stitution.’ As president of the Pennsylvania Society for 
Promoting thci Abolition of Slavery, Franklin signed a petition 
to Congress (12th February 1700) for immediate abolition of 
slavery, and six weeks later in his most brilliant manner parodied 
the attack on the petition made by James Jackson (1757-1806) 
of (Georgia, taking off Jackson's quotations of ScTipture with 
pretended texts from the Koran cited by a membcT of the Divan 
of Algiers in opposition to a petition asking for the prohibition 
of holding C'hristians in slavery. These were his last public 
acts. His last days were marked Ijy a fine serenity and calm ; 
he died in his own house in Philadelphia on the 17th of April 
1790, the immediate cause being an abscess in the lungs. He was 
buried with his wife in th(i graveyard (Fifth and Arch Streets) 
of C’hrist C'hurch, Philadelphia. 

Physically Franklin was large, about 5 ft. 10 in. tall, with a 
well-rounded, powerful figure ; he inherited an excellent con- 
stitution from his parents - “ 1 never knew,” says he, “ either 
my father or mother to have any sickness but that of which 
they dy'd, he at 8(), and she at 85 years of age but injured it 
somewhat by excesses ; in early iife he had severe attacks of 
pleurisy, from one of which, in 1727, it was not expected that he 
would recover, and in his later years he was the victim of stone 
and gout. When he was sixteen he became a vegetarian for a 
time, rather to save money for books than for any other reason, 
and he always preached moderation in eating, though he was 
less consistent in his practice in this particular than as regards 
moderate drinking. He was always enthusiastically fond of 
swimming, and w'as a gn‘at believer in fresh air, taking a cold 
air bath regularly in tlu' morning, when he sat naked in his 
bcdrfxmi beguiling himself with a book or with writing for a 
half-hour or more. He insisted that fresh, cold air was not the 
('ause of colds, and preaeh(‘d zealously the “ gospel of ventila- 
tion.” He was a c harming talker, with a gay humour cand a 
quiet sarcasm and a telling u.se of anecdote for argument. Henri 
Martin, the French historian, spcniks of him as " of a mind 
altogether French in its grace and elasticity.” Tn 1730 he 
married Deborah Read, in who.se lather's house he had lived 
when he had first come to Philadelphia, to whom he had been 
engaged before his first fle[)arture from Philadelphia for London, 
and who in his absence had married a ne'er-do-well, one Rogers, 
w'ho had deserted her. The marriage to Franklin is presumed 
t.o have been a common law' marriage, for there w'as no proof 
that Miss Read’s former husband was dead, nor that, as was 
suspected, a former wife, alive when Rogers married Mi.ss Read, 
was still alive, and that therefore his marriage to Deborali was 
void. His “ Debby,” or liis “dear child,” as Franklin usually 
addressed her in liis letters, received into the, family, soon after 
her marriage, Franklin's illegitimate son, William h'ranklin 
(i72()-i8i 3),* with whom she afterwards quarrelled, and whose 
mother, tradition says, was Harbara, a servant in the Franklin 
household. Another illegitimate child became the wife of John 
Foxcrofl of Philadelphia, Deborah, who was “ as mucli ciispos’d 
to industry and frugality as ” her husband, was illiterate and 
shared none of her husband's tastes for literature and science ; 

* Notal>l\ 111 a ]WimphK*l coniiianng th<* Jews aiul tlu* Anti- 
Pederalists. 

William Franklin st-rvod on the ('anadian frontier w'ith Peimsyl- 
N'ania troops, bt'coiiiing captain in 1730; was in llie post-oflice in 
^ 754 “i 7 .V‘ *• went to England w ith liis fatlier in 1758 ; w’as admitted 
to legal practice m 1758 ; in 17^13, recommended by Ixird Fairfax, 
became governor of New* Jersey ; he left the Whig for the Tory 
part\- ; and in the War ol Indejiendence was a faithlul loyalist, 
much to the jiain and regret of Ins father, w’ho, how'ever, w'as recon- 
ciled to him m part in 1784. He was held as a prisoner from 1776 
until exchanged m 177S ; and lived four years m New York, and 
during the remainder of his hie in England with an annual pension of 
/,8oo from the crown. 


her dread of an ocean voyage kept her in Philadelphia during 
Franklin’s missions to England, and she died in 1774, while 
Franklin w'as in London. She bore him two children, one a son, 
Francis Folger, ” whom I have seldom since seen equal’d in 
everything, and whom to this day [thirty-six years after the 
child’s death] I cannot think of without a sigh,” who died (1736) 
when four years old of small-pox, not having been inoculated ; 
the other was Sarah (1744-1808), who married Richard Bache 
(1737-1811), Franklin’s successor in 1776-1782 as postma.ster- 
general. Franklin's gallant relations with women after his wife’s 
death were probably innocent enough. Best known of his French 
amies were Mme Helvetius, widow of the philosopher, and the 
young Mme Brillon, who correcled her “ Papa’s ” P'rench and 
tried to bring him safely into the Roman Catholic Church. 
With him in France W'ere his grandsons, William Temple 
Franklin, W^illiam Franklin’s natural son, who acted as private 
secretary to his grandfather, and Benjamin Franklin Bache 
(1760-1798), Sarah's son, whom he sent to Geneva to be educated, 
for w'hom he later asked public office of W^ashington, and who 
liecame editor of the Aurora, one of the leading journals in the 
Republican attacks on W ashington. 

Franklin early rebelled against New England Puritanism and 
spent his Sundays in reading and in study instead of attending 
church. His free-thinking ran its extreme course at the time of 
his publication in London of A Dissertation on Liberty and 
Necessity, Pleasure ami Pain (17^5), which he recognized as one 
of the great errata of his life. He later called himself a deist, 
or theist, not disiTiminaling between the terms. To his favourite 
sister he wrote : “ There are some things in your New Flngland 
doctrine and worship which I do not agree with; but I do not 
then*.fore condemn th(*m, or desire to shake your belief or 
practice of them.” Such w'as his general attitude. lie did not 
believe in the divinity of Christ, Init thought ” his system of 
morals and his religicm, as lie left them t(» us, the best the world 
ever .saw, or is like to see.” His intense practical-mindedness 
drew him away from religion, but drove him to a morality of his 
own (the “ art of virtue," he called it), based on thirteen virtues 
each accompanied by a shtirt precept ; the virtues were Temper- 
ani'c. Silence, Order, Resolution, F'rugality, Industry, Sincerity, 
Justice, Moderation, Cleanliness, I’ranquilit}, Chastity and 
Humility, the precept accompanying tlu; last-named virtue 
being ” Imitate Jesiib and Socrates.” He made a business-like 
little notebook, ruled off spaces for the. thirteen virtues and the 
seven days of the week, “ determined to give a week\s strict 
attention to each ot the virtues successively . . . [going] thro’ 
a course compleate in thirteen weeks and four courses in a year,” 
marking for each day a record of liis adhereni e to each of the 
precepts. “ And conceiving (iod to be the fountain of wisdom,” 
he " thought it right and ncces.sary to solicit His assistance for 
obtaining it,” and drew up the following prayer for daily use : 
” 0 powerful (k>ocines.s ! bountiful Father ! merciful (iuidc I 
Increase in me that wdsdoni which discovers iny truest interest. 
Strengthen my resolution to perform what that wisdom dictate.s. 
Accept my kind offices to Thy other children, as the only return 
in my power for Thy continual favours to me." He was by no 
means prone to o^’ermuch introspection, his great interest 
in the ('ondui't of others being shown in the wise maxims of Poor 
Richard, which were possibly too utilitarian but were wonderfully 
successful in instructing American morals. His Art of Virtue 
on which he worked for years was never completed or published 
in any form. 

“ Benjamin Franklin, Printer,” was Franklin's own favourite 
description of himself. He was an excellent compositor and 
pressman : his workmanship, clear impressions, black ink and 
comparative freedom from errata did much to get him the 
public printiTig in Pennsylvania and New’ Jersey, and the printing 
of the paper money ^ and other public matters in Delaw'are. 
The first book with his imprint is The Psalms of David Imitated in 

•' For thf ])revention of counterfeiting continental paper money 
Franklin long afterwards suggested the use on the different de- 
nominations of diffeienl U'aves, having noted the inlinite variety of 
leaf venation. 
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the Language of the New Testament and apply'd to the Christian 
State and Worship. By 1 . Watts . . Philadelphia : Printed 
by B. F. and H. M. for Thomas Godfrey, and Sold at his Shop, 
jy2g. The first novel printed in America was Franklin's reprint 
in 1744 of Pamela ; and the first American translation from 
the classics which was printed in America was a version by 
James T^gan (1674-1751) of Cato's Moral Distichs (1735). In 
1744 he published another translation of Logan's, Cicero On Old 
Age, which Franklin thought typographically the finest book 
he had ever printed. In 1733 he had established a press in 
Charleston, South Carolina, and soon after did the same in 
Lancaster, Pa., in New' Haven, ('onn., in New' York, in Antigua, 
in Kingston, Jamaica, and in other places. Personally he had 
little connexion with the Philadelphia printing oflice after 1748, 
w'hen David TIall became his partner and took charge of it. 
But in 1753 he was eagerly engaged in having several of liis 
improvements incorporated in a new press, and more than 
twenty years after W'as actively interested in John Walter's 
scheme of “ logographv.'’ In France he had a private press in 
his house in Passy, on w’hich he printed “ bagatelles." Franklin’s 
work as a publisher is for the most part closely connected with 
his work in issuing the Gazette and Poor Pichardos Almanack 
(a summary of the proverbs from w'hich appeared in the number 
for 1758, and has often been reprinted— under such titles as 
Father Abraham's Speech, and The Way to Wealth)} 

Of much of Franklin's w'ork as an author something has 
already been said. Judged as literature, the first place belongs 
to his Autobiography, wdiich unquestionably ranks among the 
few’ great autoliiographies ever written. His style in its sim- 
plicity, facility and clearness ow^d something to l>e Foe, 
something to Cotton Mather, .something to Plutarch, more to 
Bunyan and to his earl\' attempts to re[)roduce the manner of 
the third volume of the Spectator ; and not the least to his ow'ii 
careful study of wcu’d usage. From Xenojihon’s Memorabilia 
he learned w'hen a boy the Socratic method of argument. Swift 
he rc.sembled in the oc'casional broadness of his humour, in his 
brilliantly successful use of .sarca.sm and iron}',- and in his 
mastery of the hoax. Balzac said of him that he “invented 
the lightning-rod, the hoax (Me canard*) and the republic. 
Among his more famous hoaxes were the " Edict of the King of 
Prussia’' (1773), already described ; the Hetitious .supplement 
to the Bo.ston Chronicle, j)rinted on his private press at Pa.ssy in 
1782, and containing a letter with an invoice of eight packs of 
1)54 cured, dried, hoo])cd and painted scalps of rebels, men, 
women and children, taken by Indians in the British employ ; 
and another fictitious Letter from the Count de Schaumberg to the 
Baron Hohendorf commanding the JJessian Troops in America 
(1777) — the count’s only anxiety is that not enough men will 
be killed to bring him in nioncNs he needs, and he urges his 
officer in command in America “to prolong the war ... for 
J have made arrangements for a grand Italian opera, and 1 
do not wish to be obliged to give it up.’’ •'* 

Closely related to Franklin’s political pamphlets are hi.s writ- 
ings on economics, wdiich, though undertaken with a political 


^ “ Sev'enty^iivc editions of it liav<* l)een printed m English, fifty- ! 
six in French, elev'cn in (hjiinan and niiu' in Italian. It has been | 
translated into Sjiani.sh, Danish, Swedi.sli, Welsh, Polish, Gaelic, | 
Ru.s.sian, Bohemian, Dutch, Catalan, ('hmese, modern (jreek and j 
]>honctic writing. It has Ix'cn printed at lea.st four hundred times, ' 
and is to-day as popular as ever.” P. L. Ford, in The Manv-Sided 
Trankliii (i 8 (ig). 1 

- Both Swift and loankliii made .sport of the typiud a.slroi<)ger 
almanack-niakor. 

Another hoax was Franklin’.s paralde against religions per.se- 
cution thrown into Scrijitnral lorrn and quoted by him as the hfly- 
fir.st eliapter of (*ene.sis. In a paper on a " Piojiosed New Version 
of the Bible “ he j )araphra.sed a few vtases of the first chapter of Joli, 
making them a .satiiic attack on royal government ; Init tlie version 
may W'cll rank with these hoaxes, and even niodein WTiters liave 
been taken in by it, regaidmg it as a serious jiroposal for a “ mo<lern- 
i/ed “ version and decrying it as jioor taste. Matthew .Arnold, for 
example, dtx:lared this an instance in which Franklin was lacking m 
his “ imperturbahlc common .senst* ’’ ; and J. B. McMaster, though 
devoting several ])ages to its discussion, very ingenuously di-clares it 
“ beneath criticism." 


or practical purpose and not in a purely scientific spirit, rank him 
as the first American economist. He wrote in 1729 A Modest 
Enquiry into the Nature and Necessity of a Paper Currency, w'hich 
argued that a plentiful currency w'ill make rates of interest low 
and will promote immigration and home manufactures, and w'hich 
did much to secure the further issue of paper money in I*cnn- 
sylvania. After the British Act of 1750 forbidding the erection 
or the operating of iron or steel mills in the colonies, Franklin 
wTote Obsemations concerning the Increase of Mankind and the 
Peopling of Comitries (1751) ; it.s thesis was that manufactures 
come to be common only with a high degree of social de\'elopment 
and with great density of population, and that (beat Britain 
need not. therefore, fear the industrial competition of the 
colonies, but it is better know'ii for the estimate (adoptinl by 
Adam Smith) that the population of the colonie.s would 
double every quarter-i'cntury ; and for the likeness to Malthu.s’s ^ 
" preventive cheek " of its statement : " The greater the common 
fashionable expense of any rank of peopli* the more eaulious they 
are of marriage.” His Positions to he examined concerning 
National Wealth (1760) show's that he w'as greatly inilueneed 
by the Ibench physiocrats after his visit to Jbance in 1767. 
TIis Wail of a Protected Manufacturer Noices a protest against 
protection as raising the cost of living ; and he held that fiee 
trade w'as based on a natural right, lie knew Karnes, Hume 
and Adam .Smith, and corre.sporuled with Mirabeaii, “the friend 
of Man.” Some of the more important of his economic lhe.sc.s, 
as summarized by W. A. Wetzel, are : that rnoru'v as coin may 
have more than its bullion value ; that natural inl(*rcst is 
determined by the rent of land valued at the sum of money 
loaned —an anticipation of Turgot : that high wages arc not 
inconsi.stent with a large foreign trade ; that the value of an 
article is determined hv the amount of labour necessary to 
produce the food consumed in making the article ; that manu- 
factures are advantageous but agriculture only is truly ])ro- 
ductive ; and that when practicable (as he did not think it 
praciicable at the end of tlu‘ War ol IndepiMidenci*) .state revenue 
should he raised by direct tax. 

Franklin as a scientist'' and as an inventor has been decried 
by experts as an amateur and a dabbler ; but it should be 
remembered that it was always his hope to retire from jiublic 
life and devote himself to scicnee. In the American Jdiilo- 
sophical Society (founded 1743) scientifK* .subjects were much 
di.sru.s.sed. Franklin wrote a paper on the cau.st's of eartlK(iiak(*s 
for his Gazette of the i ^lh of December 1737 ; and lie eagerly 
collected material to uphold his tlieor} tliat waterspouts and 
whirlwinds resulted from the same causes. In 1743, from the 
circumstance that an eclipse not visible in Philadeliihia because 
of a storm had been observed in Bo.ston, wlicrc the storm althougli 
north-cast erlv did not occur until an hour after the eclipse, he 
surmised that .storms move against the wind along the Atlantii’ 
coast. In the year before (1712) he bad planned the " Tenn- 
sylvania fire-place,” better known as the “ Franklin stove,” 
which .saved fuel, heated all the room, and liad the same jirinciple 
as the hot air furnace ; the sto\'e was never patented by Franklin, 
but w^as described in his pamjihlet dated 1744. He was much 
engaged at the .same time in remedying smoking chimneys, and 
as late as 1785 w'rote to Jan Ingenliousz, pliysii ian to the emperor 
of Austria, on chimneys and draughts ; smoking street Jariijis 
he remedied by a sinipli* contrivance, d’he .study of cl(‘('tricity 
he took u}) in 1746 w'hen he first saw a J^e\den jar, in the mani- 
pulation of which he became expert and which he improved by 
the u.sc of granulated lead in the jilaei* of water for the interior 
armatures ; lie recognized that conilcn.sation is duo to the 
dielectric and not to the metal routings. A note in liis diary, 
dated the 7th of November 1741), shows that he had then 

** M.allliiis r'laiikJiii 111 1 us first edition, liiit it was not until 

the .second that he jnlo»diiced tlie theory ot tlie " jneveutive (luck." 
Frankim noted the jihenoinenon with disa]q>roval 111 liis advocac}- 
ol increased jiojnilation ; Malthas with ajiinoval 111 Ins search ioi 
m<*aiis to decrease pO])\ilatioii 

5 Tlie title f>l philosopher as used in Frankliii’.s lifetime refeired 
neither in England nor in LTance to him a.s aiitlior of moral maxims, 
but to him as a scientist a “ natural philosopher." 
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conjectured that thunder and lightning were electrical mani- 
festations ; in the same year he iilanned the lightning-rod (long 
known as “ Franklin's rod wdiich he described and recom- 
mended to the public in 1753, when the Copley medal of the 
Royal Society was awarded him for his discoveries. The famous 
experiment with the kite, proving lightning an electrical pheno- 
menon, was performed by Franklin in June 1752. He overthrew 
entirely the “ friMion ” theory of electricity and conceived the 
idea of plus and minus charges (1753) ; he thought the sea the 
source of electricity. On light Franklin wrote to David Ritten- 
housc in June 17S4 ; the sum of his own conjectures was that 
the corpuscular theory of Newton was wrong, and that light was 
due to the vibration of an elastic aether. He studied with some 
care the temperature of the (lulf Stream. In navigation he 
.suggested many new contrivances, such as water-tight com- 
partments, floating anchors to lay a ship to in a storm, and dishes 
that would not upset during a gale ; and beginning in 1757 
made repeated (*xperirnents with oil on stormy waters. As a 
mathematie.ian he de\'ised various elaborate magic squares and 
novel magic circles, of which he speaks apologetically, because 
they arc of no practical use. Always much interested in agri- 
f'ulture, he made an especial effort (like Robert R. Livingston) 
to promote the use of plaster of Paris as a fertiliser. He took 
a prominent i)art in aeronautic experiments during his stay in 
France. He made an excellent clock, which because of a slight 
improvement introduced f)y James Ferguson in 1757 was long 
know n as FVrgi ison ’s clock . 1 n medicine Franklin w^as considered 
important cnougli to be elected to the Royal Medical Society of 
l^aris in 1777, and an honorary member of the Medical Society 
of London in 1787. In 1784 he was on the committee which 
inv(.*stigated Mesmer, and tiie report is a document of last- 
ing scientific value, l^'ranklin's advocacy of vegetarianism, of 
sparing and simple diet, and of temperance in the use of liquors, 
and of proper ventilation has already been referred to. His most 
direct contribution to medicine was the invention for his own 
use of bifocal eyeglasses. 

A summary of so ^•(•rsatile a genius is impossible. Ffis services 
to Ameriai in lingland and 3 'Vance rank him as one of the heroes 
of the American War of Independence and as the greatest of 
American di])lomats. AUn(»st the only American scientist of 
his day, ho displa)'ed remarkably deep as w'cll as remarkably 
varied abilities in science and deserved the honours enthusi- 
astically given him by the sewavis of luirope. 

J Jinnof.K’Aj'iiv I'l.inklin’s v/orks wt're not collrcted in his ow'ii 
lilclimc-, ('iiid Ilf iiiadt: no <’tlorl to pulilisli his writings, lixpenmeuis 
and (d)sfi ra/ioiis on l-Jiutui itv (I.oudon, lyOg) was translated into 
I'trncli hy Itarlxai Hiibourg (I’.iris, 1773) ; Vaughan ;ittein]>U‘(l a 
more C(>in]»lf1e edition, PoUtual, ellancnus avd PhUosofilucnl 

Put vs (I.oudon, 1771^) ; an odd ion iii threi* voliinu’S appfarfd 
atli’i l*'i'anl.hu's diMtli (London, ; what wrmed tJio autheiiljc 

Il cu/ii.s, as it was un<lri tin* caic of Ti'uijjU; kniiikhu, w'as ])iihlj.slifd 
.it J.ondon (o vols , J.S17 iSnj ; ^ ^■oJs , 181S) and with .some ad 

ddional matter at IMiitideljilna (/> voK., i8i«). Sparks’s edition 
{10 V0I-. , iioslon, 18 1842; revised, Philadelphia, 1858) also 

eoiitiiined tiesli matter; aiul Iheie are furtlier addition.s m the 
i diliou ol Jolin Ihgelow (I'liikulelphia, 1887-1888 ; f,lh ed., 1005) 
and in that hy Albert I lenrv Smyth (10 vols., New Yoik, 1905-1007). 
H'hen' an' imimrtant FranUhniana, about 13,000 ])apers, in the 
possession ot tile American Philoso])hical Society, to which they -were 
coiivi‘yed by the son of reinple b'lanklm's executor, (h'orge Foa. 
Ollier ])aju rs w’hich had been lelt to J*\>x lay /or years in barrets in a 
stable garri't ; tliey were finally cleared out, llieir owner, Mari" Fox, 
intending to send them to a paper mill. One Karrel w'ent <0 the mill. 

I he others, it was founil, contained papers belonging to bVanklin, 
and tills iiiiporlaiil colleelioii was Ixuight and presented to the 
iiuivi'isily of Pennsylvania. The valuable Frankhniana eolU-ctcd 
by lletirN Stevens were pun based by Con''*re.ss in 1883. These MS. 
collei'lioiis w(*re iirst carefully gone over for the edition of the Works 
by A. H. Smyth. hTanklin’s A utnhjocrohhy was begun in 1771 as a 
private chronicle for Ids .son, Provernor William Franklin ; the* papers, 
biinging the story of Ins tather'.s life dow'ii to 1730, were lost by the 
gov'ernor during the War ol Independence, and in 1783 came into 
flu ]ios.session of .Vliel James, who restored them to Franklin and 
urged him to complete the sketch. He wTotc a little in 1784, more 
in 1 788, when he furnished a copy to his friend le Veillard, and a little 
more in ijoiv 'Phe original manuscript was long in the possession of 
'IVmple Franklin, who spent years rearranging the matter in it and 
making over into politer F'ngfi.sh his grandfather’.s plam-spokennes.s. 
So long was the* jniblication delayed that it was generally believed 


that Temple Franklin liad .sold all the jmpers to the British govern- 
incut; a French veision, Memoires de la vie privie (Paris, 1791), 
I w’as retranslated into Knglibh twice in .1793 (London), and from one 
ol thes(‘ versions (by Robinson) still another French version w'as 
made (Pans, 1708). Temple Franklin, deciding to print, got from 
le Veillard tl)e copy .sent to him in 1788 (.sending m return the original 
with autograph alterations and the final addition), and from the 
copy pubh.shi*d (London, 1817) an edition supposed to be authentic 
and com]ilete. The complete autograph of the biography, acqniri'd 
Ly John Bigelow in 1867 from its French owners, upon collation 
with Temple Franklin’s edition showed that the latter contained 
1200 emasculations and that it omitted entirely vvhat had been 
written in 1790. l.hgclow" publi.shod the complete Autobiography 
wdth additions from Franklin's correspondence and other writings 
in 1868 ; a .second edition (3 vols., l*hiladelphia, 1888) Wiis published 
under the title, The Life of Benjamin Franklin, Written hy Himself. 

In addition to the A utobtography .see James Parton, Life and Times 
of Benjamin Franklin (2 vols., New York, 1864) ; John T. Morse, 
Jr., Benjamin Franklin (Boston, 1889, in the American Statc.smcn 
series): J, B. McMaster, Benjamin Franklin as a Alan of Letters 
(Boston, 1887, in American Men of Letters series); Paul L. 
I^'ord, The Many-Sided Franklin (New York, i8gg) and Franklin 
Bibliography (Brfioklyii, i88g) ; K. FL Hale and K E. Hale, Jr., 
Ftanklin in Pi ante (2 vols., Bo.sfon, 1888) ; J. 11. A. Doniol, Histnire 
de la partinpation de la Frame A I'ttablissement dcs Itfals-Unis 
d" Amirique (Pans, b vols., 1886-1900) ; S. G. Fisher, The True 
Benjamin Franklin (Philadeljihia, 1899) ; E. Rol)m.s, Benjamin 
Pranklin (Niwv York, 1898, in the American Men of Energy .series) ; 
W. A. Wetzel, “ Benjamin I'ranklin as an Economist,'* No. 9, 
in series 13 of Johns Hopkins Studies in Historical and Folitirnl 
Science ; and the prefaces and biographical mailer in A. H. Smyth’s 
edition of tlie Works (New A'ork, 10 vols., 1905-1907). (R. Wl.) 

FRANKLIN, SIR JOHN (1786-1847), English rear-admiral 
and explorer, was born at Spilsby, Lincolnshire, on the 16th of 
April J 786. His family was descended from a line of free-holdcrs 
or “ franklins from whom some centuries earlier they had 
derived their surname ; but the small family estate was sold 
by his father, who went into business. John, who was the fifth 
and youngest son and ninth child, was destined for the church. 
At the age of ten he was sent to school at St Ives, and soon 
afterwards was transferred to Louth grammar school, which 
he attended for two years. About this time his imagination 
was deeply imprcs.sed by a holiday w'alk of 12 in. wdiich he made 
with a companion to look at the sea, and he determined to 
be a sailor. In the hope of dispelling this fancy liis father sent 
liim on a trial voyage to Lisbon in a merchantman ; but it being 
found on his return that his wishes were unchanged he was 
entered as a rnidshifuiiaii on hoard the “ Bolvfihemiis,’' and 
shortly afterwards took part in her in the hard-fought battle 
of Copenhagen (2nd of April 1801). Two months later lie joined 
the “ Tnvi’stigator,’’ a discoveii'-ship commanded by his cousin 
Laptain Alatthew Flinders, and uncler the training of that able 
.scientific officer was employed in the exploration and mapping 
of the coasts of Australia, where he acquired a correctnes.s of 
astronojiiical observation and a skill in surveying which proved 
of eminent utility in his tuture career. He was on board the 
“ Forpoi.se ” when that ship and the “ Cato ” were wrecked 
(i8th of August 1803) on a coral reef off the roast of Australia, 
and afterthis misfortune proceeded to China. Thence hcolitaincd 
a passage to England in the ‘‘ l^arl C arnden," East Indiaman, 
commanded by Caplairi (afterwards Sir) Nathaniel Dance, and 
performed the duty ot signal midshipman in the famous action 
of the 151)1 of February 380^ when Captain Dance repulsed a 
strong FYench sejuadron led by the redoubtable Admiral Linois. 
On reaching Imgland he joined the “ Bellerophon,” 74, and 
was in charge of the signals on board that ship during the battle 
of Trafalgar. Two years later he joined the “ Bedford,” attaining 
the rank of lieutenant the year after, and .serv^ed in her on the 
Brazil station (whither the “ Bedford went as part of the convoy 
which escorted the royal family of Fortugal to Rio de Janeiro 
in 1808), in the blockade of Flushing, and finally in the di.sastrous 
expedition against New^ Orleans (1814), in which campaign he 
di.splaved such zeal and intelligence as to merit special mention 
in despatches. 

On peace being established, Franklin turned his attention 
once more to the scientific brunch of his profession, and sedulously 
extended his knowledge of surveying. In 1818 the discovery 
i of a North-West Passage to the Pacific became again, after a 
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Jong interval, an object of national interest, and Lieutenant 
Franklin was given the command of the “ Trent ” in the Arctic 
expedition, under the orders of Captiiin Buchan in the* ‘Dorothea/’ 
During a heavy storm the ** Dorothea ” was so much damaged 
by the pack-ice that her reaching England became doubtful, 
and, much to the chagrin of young Franklin, the “ Trent ” 
was compelled to convoy her home instead of being allowed 
to prosecute the voyage alone. This voyage, however, had 
brought Franklin into personal intercourse with the leading 
scientific men of London, and they were not slow in ascertaining 
his peculiar fitness for the command of such an enterprise. 
To calmness in danger, promptness and fertility of resource, 
and excellent seamanship, he added an ardent desire to promote 
science for its own sake, together with a love of truth that led 
him to do full justice to the merits of his subordinate oflicers, 
without wi.shing to claim their discoveries as a captain’s right. 
Furthermore, he possessed a cheerful buoyancy of mind, sustained 
by deep religious principle, wliich was not depressed in the most 
gloomy times. It was therefore with full confidence in his 
ability and exertions that, in 1819, he was placed in command 
of an expedition appointed to proceed overland from the Hudson 
Bay to the sliores of the Arctic Sea, and to determine the trendings 
of that coast eastward of the Coppermine river. At this period 
the northern coast of the American continent was known at 
two isolated points only, — tliis, the mouth of the Coppermine 
river (which, as Franklin discovered, was erroneously placed 
four degrees of latitude too much to the north), and the mouth 
of the Mackenzie far to the west of it. Lieutenant Frimklin 
and his party, consisting of Dr Richardson, Midshipmen (ieorge 
Back and Richard Hood, and a few ordinary boatmen, arrived 
at the depot of the IIudson’.s Bay Company at the end of August 
1819, and making an autumnal journey of 700 m. spent the first 
winter on the Saskatchewan. Owing to the supplies which 
had been promised by the North-West and Hudson’s Bay 
r'ompanics not being forthcoming the following year, it was not 
until the summer of 1821 that the Coppermine was ascended 
to its mouth, and a considerable extent of sea-coast to the 
eastward surveyed. The return journey led over the region 
known as the Barren Ground, and was marked by the most 
terrible sufTerings and privations and the tragic death of 
lieutenant Hood. Tlie survivors of the expedition reached 
York Factory in the month of June 1822, ha\‘ing accomplished 
altogether 5550 m. of travel. While engaged on this service 
Franklin was promoted to the rank of commander (ist of January 
1821), and upon his return to England at the end of 1822 he. 
obtained the post rank of captain and was elected a fellow of 
the Royal Society. The narrative of this expedition was pub- 
lished in the following year and became at once a classic of Irav^el, 
and soon after he married Pieanor, the youngest daughter ol 
William I’ordcn, an eminent architect. 

Early in 1825 he was entrusted with the command of a second 
overland expedition, and upon the earnest entreaty of his d}'ing 
wife, who encouraged him to place his duly to his country before 
his love for her, he set sail without waiting to witness her end. 
Accompanied as before by Dr (afterwards Sir) John Richardson 
and l.ieutcnant (afterwards Sir) George Back, l\e descended the 
Mackenzie river in the season of 1826 and traced the North 
American coast as far as 149° 37' W. long., whilst Richardson 
at the head of a separate party connected the mouths of the 
('oppermineand Mackenzie rivers. Thus between the years J819 
and 1827 he had added 1200 m. of co^vst-line to the American 
continent, or one-third of the whole distance from the Atlantic 
to the Pacific. These exertions were fully appreciated at home 
and abroad. Pie was knighted in 1829, received the honorary 
degree of D.C.L. from the university of Oxford, was awarded the 
gold medal of the Geographical Society of Paris, and was elected j 
corresponding member of the Paris Academy of Sciences. The 
results of these expeditions are described by Franklin and Dr 
Richardson in two magnificent works published in 1824-1829. 
In 1828 he married his second wife, Jane, second daughter of 
John Griffin. His next official employment was on the Mediter- 
ranean station, in command of tine ** Rainbow,” and his ship 


I soon became proverbial in the squadron for the happiness and 
j comfort of her officers and crew. As an acknowledgment of 
the essential service wliich he rendered off Patras in the Greek 
War of Independence, he received the cross ol the Redeemer of 
Greece from King Otto, and after his return to England he was 
created knight commander of the (iuclphic order of Hanover. 

In 1836 he accepted the lieuienanl-governorship of Van 
Diemen’s l.and (now 'i'asmania), and held that post till the 
end of 1843. government was marked by several events 
of much interest, one of his most popular measures being the 
opening of the doors of the legislative council to the public. 
He also founded a college, endowing it largely from liis private 
funds, and in 1838 established a scientific society at Hobart 
Town (now called the Royal Society of Tasmania), the meetings 
of which were held in Government House and its pa^iers printed 
at his expense. In his time also the colony of Victoria was 
founded by .settlers from Tasmania ; and towards its close, 
transportation to New South Wales having been alxjlished, 
the convicts from every part of the British empire were stjul to 
Tasmania. On an increase of the lieutenant-governor’s salary 
being voted by the colonial legislature, Sir John declined to 
derive any advantage from it personally, while he secured the 
augmenUition to his successors. He WTleomcd eagerly the various 
expeditions for exploration and surveying which visited Hobart 
Town, cons])icuous among these, and of e.spccial interest to 
himself, being tlu* French and English Antarctic cx])e(litions 
of Dumont d’Urville and Sir James (!. Russ --the latter com- 
manding the “ Erebus ” and “ 1 error," with wdiieh Franklin’s 
own name was afterwards to l)e so pathetically connected. A 
magnetic observatory fixed at Hobart 'i own, as a dependency 
of the central estahlislunent under Cohaiel Sabine, wiis also 
an object of deep interest up to the moment of his leaving the 
colony. 'rUat his unffinching efforts for the stx'ial and political 
advancement of the colony were appreciated was abundantly 
proved by the affection and respect showm him by ever)’ section 
of llie community on his departure ; and s<‘vcral )'cars after- 
wards tlie colonists showed their remembrance of his virtues 
and services by sending Lady Franklin a subscription of £1700 
in aid of her efforts for the scan'h .and relief of her liusband, 
and later still by a unanimous vote of the legislature for the 
erection of a statue in honour of him at Hobart Town. 

Sir John found on reaching England that there wars about to 
be a rcnewail of polar research, and that the confidcaKc of the 



North-West Fassage to the Pacilie. Tliis offer he accepted. 
The prestige of Arctic service and of his former experiences 
attracted a crowd of volunteers of all classes, from whom were 
selected a body of officers consjiicuous for talent and (Mungy. 
( aptain Crozier, who w’as second in command, had been thret' 
voyages with Sir Edward Parry, and had eomiuandcd the 
“Terror’’ in Ross’s Antarctic expedition. Uaplaiii lit/jamcs, 
who was commander on board the " I’>ebus,” liad been five* times 
gazetted for brilliant conduct in the operations of the first ( hina 
war,and in a letter which hewTote from (iree.nland has beqiieallied 
some good-natured but masterly sketches of his brothei olficers 
and messmates on this expedition. TJius supported, vMth crews 
j carefully chosen (some of w'hom had been engaged in the whaling 
service), victualled for three years, and furnished with ev(*.ry 
appliance then known, Franklin’s expedition, consisting of the 
“ Erebus ” and “ Terror ” (129 officers and men), with a transport 
I ship to convey additional stores as far us J)isco in Greenland, 
sailed from Greenhithe on the u)th of May 1845. 'I'he letters 
which Franklin despatched from (ircicnland were couched in 
language of cheerful anticipation of success, while those received 
from his officers expressed their glowing hope, tlieir admiration 
of the seamanlike (jualities of their commander, and the happi- 
ness they had in serving under him. The ships were hist seen 
by a whaler nitar the entrance of Lancaster Sound, on the 26th 
of July, and the deep gloom which settled down upon their 
subsequent movements was not finally raised till fourteen years 
later. 
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Franklin’s instructions were framed in conjunction with Sir 
John Barrow and upon his own suggestions. The experience 
of Parr\' had established the navigability of Lancaster Sound 
(leading westwards out of Baffin Bay), whilst Franklin’s own 
surveys had long before satisfied him that a navigable passage 
existed along the north coast of America from the Fish river 
to Bering Strait. He was therefore directed to push through 
Lancaster Sound and its continuation, Barrow Strait, without 
loss of time, until he reached the portion of land on which 
Cape Walker is situated, or about long. 98® W., and from that 
point to pursue a course southward towards the American coast. 
An explicit prohibition was given against a westerly course 
l>eyond the longitude of 98® W., but he was allowed the single 
alternative of previously examining Wellington Channel (which 
leads out of Barrow Strait) for a northward route, if the naviga- 
tion here were open. 

In 1847, though there was no real public anxiety as to the fate 
of the expedition, preparations began to be made for the possible 
necessity of sending relief. As time passed, however, and no 
tidings reached England, the search began in earnest, and from 
1848 onwards expedition after expedition was despatched in 
quest of the missing explorers. The work of these expeditions 
forms a story of achievement which has no parallel in maritime 
annals, and resulted in the discovery and exploration of thousands 
of miles of new land within the grim Arctic regions, the develop- 
ment of the system of sledge travelling, and the discovery of a 
second North-West Passage in 1850 (see Polar Rkgions). 
Here it is only necessary to mention the results so far as the 
search for Franklin was concerned. In this great national under- 
taking Lady Franklin’s exertions were unwearied, and she 
exhausted Iut private funds in sending out auxiliary vessels to 
fjuart(!rs not compris(‘d in the public search, and by her pathetic 
appeals roused the sympathy of the whole ('ivilized world. 

The first traces of the missing ships, consisting of a few scattered 
articles, besides three grav(‘S, were discovered at Franklin's 
winter quarters (1845-J846) on Beechey Island, by Captain 
(aft(‘rwards Sir) Krastnus Ommanney of the “ Assistance,” in 
August 1851, and w'ere brought home by the “ Prince Albert,” 
which had been fitted out by Lady Franklin. No further tidings 
were obtained until the spring of 1854, when J)r John Rae, then 
conducting a sledging expedition of the Hudson’s Bay Company 
from Repulse Bay, was told by the Eskimo that (as was inferred) 
in 1850 white men, to the number of about forty, had been seen 
dragging a boat southward along the west shore of King William’s 
Island, and that later in the same season the bodies of the whole 
party were found by the natives at a point a short distance to the 
north-west of Back’s (Ireat Fish river, where they had perished 
from the united effects of ('old and famine. 'I’hc latter statement 
was aftcT'wards disjjroved by the discovery of skeletons upon the 
})resunie(l line of route ; but indisputable proof was given that 
thi' Eskimo had communicated with members of the missing 
expedition, by the various articles obtained from them and 
brought home by Dr Rae. In consequence of the information 
obtained by Dr Rae, a party in canoes, under Messrs Anderson 
and Stewart, was sent by government dowm the Great Fish rivTr 
in 1855, and siicc'eeded in obtaining from the Eskimo at the mouth 
of the ri^'er a considerable number of articles which had evidently 
belonged to the Franklin expedition ; while others were picked 
up on Alcmtreal Island 11 day’s march to the northward. It w\is ■ 
clear, therefore, that a party from the “ Erebus ” and ‘‘Terror” 1 
had endeavoured to reach the settlements of the Hudson’s Bay j 
Company by the Fish rivt*r route, and that in making a southerly | 
course it had been arrested within the channel into which the | 
Great Fish river empties itself. 'Fhc admiralty now decided to 1 
take no furthersteps to determine the exact fate of the ex|xidition, | 
and granted to Dr Rac the reward of (i 0,000 which had been I 
offered in i84<; to whosoever slumld first succeed in obtaining ! 
authentic new's of the missing men. It w'as therefore rescr\Td ; 
for the latest effort of Lady Franklin to develop, not only the I 
late of her husband's expedition but also the steps of its progress 
up to the y^ry verge of succ'css, mingled indeed with almost 
unprecedented disaster. With all her available means, and 
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aided, as she had been before, by the subscriptions of sympathiz- 
ing friends, she purchased and fitted out the little yacht “ Fox,” 
which sailed from Aberdeen in July 1857. The command was 
accepted by Captain (afterwards Sir) Leopold M Clintock, whose 
high reputation had been won in three of the government ex- 
peditions sent out in search of Franklin. Having been com- 
pelled to pass the first winter in Baffin Bay, it was not till the 
autumn of 1858 that the “ Fox ” passed down Prince Regent’s 
Inlet, and put into winter quarters at Port Kennedy at the 
eastern end of Bellot Strait, between North Somerset and 
Boothia Felix. In the spring of 1859 three sledging parties w^ent 
out, Captain (afterwards Sir) Allen Young to examine Prince of 
Wales Island, Lieutenant (afterwards Captain) Hobson the north 
and west coasts of King William's Island, and M‘Clintock the 
east and south coasts of the latter, the west coast of Boothia, and 
the region about the mouth of Great Fish river. This splendid 
and exhaustive search added 800 m. of new coast-line to the 
knowledge of the Arctic regions, and brought to light the course 
and fate of the expedition. From the Eskimo in Boothia many 
relics were obtained, and reports as to the fate of the ships and 
men ; and on the west and south coast of King William’s Island 
were discovered skeletons and remains of articles that told a 
terrible talc of disaster. Above all, in a cairn at Point Victory 
a precious record was discovered by Lieutenant Hobson that 
briefly told the history of the expedition up to April 25, 
1848, three years after it set out full of hope. In 1845-1846 
the “ Erebus ” and “ Terror ” wintered at Bcechey Island on 
the S.W. coast of North Devon, in lat. 74® 43' 28"" N., long. 
91® 39' 15'' W., after having ascended Wellington Channel to 
lat. 77® and returned by the west side of Cornwallis Island. This 
statement was signed by Graham Gore, lieutenant, and CBarles 
F. des Voeux, mate, and bore date May 28, 1847. These 
two officers and six men, it was further told, left the ships on 
May 24, 1847 (no doubt for an exploring journey), at which 
lime all was well. 

Such an amount of successful work has seldom been accom- 
plished by an Arctic expedition within any one season. The 
alternative course permitted Franklin by his instructions had 
been attempted but not pursued, and in the autumn of 1846 
he had followed that route which was specially commended 
to him. But after successfully navigating Peel and Franklin 
Straits on his way southward, his progress had been suddenly 
and finally arrested by the obstruction of heavy (“paljicocrystic ”) 
icc, which presses down from the north-west through MT'linlock 
Channel (not then known to exist) upon King William’s Island. 
It must be remembered that in the chart which Franklin carried 
King W^illiam’s J.sland was laid down as a part of the mainland 
of Boothia, and he therefore could pursue his way only down its 
western coast. Upon the margin of the printed admiralty form 
on which this brief record was WTitten was an addendum dated 
the 25th of April 1848, which extinguished all further hopes of a 
successful termination of this grand enterprise. 1'hc facts are 
best conveyed in the terse and expressive words in which they 
were written, and are therefore given verbatim : “ April 25th, 
1848. H.M. Ships ‘ Terror ’ and ‘ Erebus ’ were deserted on 
22nd April, five leagues N.N.W. of this, having been beset 
since 12th September 1846. The offia^rs and crews, consi.sting 
of 105 souls under the command of Captain F. R. M. Crozier, 
landeci in lat. 69® 37' 42'’ N., long. 98® 41' W. This paper was 
found by Lieut. Irving . . . where it had been deposited by 
the late Commander Gore in Jun^ 1847. Sir John Franklin died 
on the nth June 1847 ; and the total loss by deaths in the 
expedition has been to this date 9 officers and 15 men.” The 
handwriting is that of Captain P'itzjames, to whose signature is 
appended that of Captain (rozier, who also adds the words of 
chief importance, namely, that they would “ start on to-morrow 
26th April 1848 for Back's Fish river.” A briefer record has 
never been toW of so tragic a story. 

All the party had without doubt been greatly reduced through 
want of sufficient food, and the injurious effects of three winters 
in these regions. They had attempted to drag with them two 
boats, besides heavily laden sledges, and doubtless had soon 
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been compelled to abandon much of their burden, and leave one 
boat on the shore of King William’s Island, where it was found 
by M‘Clintock, near the middle of the west coast, containing 
two skeletons. Tlie route adopted was tht; shortest possible, 
but their strength and supplies had failed, and at that season 
of the year the snow -covered land afforded no subsistence. 
An old Eskimo woman stated that these heroic* men “ fell down 
and died as they walked,” and, as Sir John Richardson has well 
said, they forged the last link of the North-West Pa.ssage with 
their lives.” From all that can be gathered, one of the ships 
must have been crushed in the ice and sunk in deep water, and 
the other, stranded cm the shore of King William's Island, lay 
there for years, forming a mine of wealth for the neighbouring 
Esk’mo. 

7 'his is all we know of the late of Franklin and his brave men. 
His memory is cherished as one of the most conspicuous of the 
naval heroes of liritain, and as one of the most successful and 
daring ot her explorers. Tie is certainly entitled to the hon()ur 
of being the first discoverer of the N(irth-West Passage ; th(‘ 
point reached by the ships having brought him to within a few 
miles of the known waters of America, and on tlie monument 
t rected to him by his country, in Waterloo TMacc, London, 
this honour is justly awarded to him and his companions,— a 
fact which was also aifirmed b)' the president of the Royal Geo- 
graphical Society, when presenting their gold medal to l.ady 
Franklin in i8f»o. On the 26lh of October 1S52 Franklin had 
been j)romoted to the rank of rear-admiral. He left an only 
daughter by his first marriage. Lady Franklin died in 1875 
at the age of eighty-thret*, and a fortnight after her death a fine 
monument was unveiled in Westminster Abbey, c()inmt‘inoraUng 
the heroic deeds and fate ol Sir John f ranklin, and the insepar- 
able connexion of I^ady f'ranklin’s name with the fame of her 
iiusbiind. Most of the rcla s Iirought home l)y APC'IinUx'k were 
presented b)' T.ady Franklin to the United Service Museum, 
while those given by Dr Rae to thi* admiralty are deposited in 
(ireenwich hospital. In 1864-1869 the American explorer 
(ajilain Hall made two journeys in endeavouring to trace the 
remnant of Franklin's party, bringing l.)ark a number of addi- 
tional relics and some information confirmatory of that given 
by M‘C!lintock, and in 1878 Lieutenant F. Schwatka of the 
United States army and a companion made a final land .sean'h, 
but although accomplishing a remarkable iccord of travel 
discovered nothing whii'h threw any fresh light on the history 
of the expedition. 

Sei; H. D. Traill, Life of Sir John Franklin (i8<)0). 

FRANKLIN, WIUIAM DUEL (182^^-1903), f ederal general 
in the American C ivil War, was liorn at York, I^cnnsyivania, 
on the 27111 of Fe])ruary 1823. He graduated at W'e.st Point, 
at the head of his class, in 1843, was commissioned in the Knginet^r 
C'orps, U.S.A,, and served with distinction in the Mexican War, 
rei'civing the brevet of first lieutenant for his good ('onduct at 
Ihicna Vista, in which action he was on the staff of General 
'I'aylor. After the war he was engaged in miscellaneous engineer- 
ing work, becoming a first lieutenant in 1853 and a captain in 
1857. Soon after the outbreak of the Civil War in j86i lie was 
made colonel of a regular infantry regiment, and a lew days 
later brigadier-general of volunteers. He led a brigade in the 
first battle of Ihill Run, and on the organization by McClellan 
of the Army of the Potomac he received a divisional eonimand. 
Tie commanded first a division and then the \T. Corps in the 
operations before Richmond in 1862, earning the brevet of 
brigadier -general in the U.S. Army ; was promoted major- 
general, U.S.V., in July 1862 ; commanded the VI. corps at 
South Mountain and Antictam ; and at PYedericksburg com- 
manded the “ T^eft (jrand Division ” of two corps ( 1 . and Vi.). 
His part in the last battle led to charges of rlisobediencc and 
negligence being preferred against him by the commanding 
general. General A. E. Ruruside, on which tiie congressional 
committee on the conduct of the war reported unfavourably 
to P’ranklin, largely, it seems, because Ikirnsidifs orders to 
Franklin were not put in evidence. Tkirnside had issued on the 
23rd of January 1863 an order relieving Franklin from duty. | 
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and P'ranklin’s only other service in the war was as commander 
of the XTX. corps in the abortive Red River P^xpedition of 1864. 
In this expedition he received a severe wound at the action of 
Sabine (Toss Roads (April 8, 1864), in consequence of which he 
took no further active part in the war. He served for a time on 
the retiring hoard, and was captured by the ('on federates on 
[ the iith of July 1864, but esefi])eil the same night. In 1865 he 
was brevetled major-general in the regular army, and in i8oo 
he was retired. After the war General l^ranklin was vii'c 
president of tlie Colt's I^itent Firearms Manufacturing ('ornpany, 
was president of the eommi.ssion to lay out Long Island (’itv. 
N.Y. (1871-1872), of the commission on the Imilding of the 
Connecticut state house (1872-1873), and, from 1S80 Uy 1899, of 
the board of managers of the national home for disabled volunteer 
.soldiers ; as a commissioner of the United .States to the Paris 
ICxposition of 1889 he was made a grand ofiicer of the lx‘gion 
of Honour ; and he was for a time a director the J\uiama 
railway. He died at Hartford, ( onnc‘etieut, on the Sth of Marcli 
1903. Ifc wrote a paiiqililet, 77 /r (iallin^ (inn for Service Ashot t- 
and (1874). 

Set* A Uefyly of Mafoi (iCitrrol W'iIIkhh F htaiihlin A* thr RcF'ti 
• tf the Joint Connnittir 0/ CfOii^rrs^ ,ni the Comlint n/ the W'nt (New 
York, 1803 ; 2iid cd., 1807), and Jacol) t.. (Iri'rfin*, (ten H . /> 
Fuinklin and the Ofteiathoi'i nj the / eft II /»" •// the Buttle of hteilem 
httrf^ (I I;crtIor<I, 

FRANKLIN, an organized dislri(‘t of Canada, extending, Irom 
the Arctic Circle to the North Pole. It was formed by order m- 
council on Ihi* 2nd of Oiloher 1895, and includes minuroiis 
islands and peninsulas, such as Ranks, Prince Albert, V'u'tori.i, 
VVolla.ston, King Edward and Ralfin J.and, McKille, HJllhul^^t, 
Prince of Wales and ('oikburn Islands, Ol these, Rafim Land 
alone extends south of the Arctic ('m*le. 'The area is estimated 
at 500,000 s(|. m., but the inhabitants consist ol a ft*\v Indians, 
P'skimo and fur-traders. Musk-oxen, jxdar bears, loxcs anrl 
()th(‘r valuable fur-bearing animals arc found in large nunilieis. 
7 'he district is named after Sir John Franklin. 

FRANKLIN, a township of Norfolk county, Ma.ssaehiiselts, 
U.S.A. , with an area of 29 sq. m. of rolling surlaeo. Pop. (1890) 
4831: (1900) 50T7, of whom 1250 were fore ign -born : 

I .S. census) 5641. 'Lhe principal village, also named Franklin, 
is aliout 27 rn. S.W. ol Roslon, and is .served by the New V'ork, 
New Haven & Hartford rail wav. Franklin has a public library 
(housed in the Kae memorial building and containing 7700 
volumes in 1910) and is the seat ot Dean Academy ( Uni\ersalisl ; 
founded in 1865), a secondary school for boys and girls. Straw 
goods, felt, cotton and woollen goods, pianos and printing pre.ssf-s 
are manufactured here. 'J'lio towikship was iniorporated 111 
1778, previous to which it was a part of Wrentham (1673). 
Jl was the first of thv. many places in the United States named 
in honour of Benjamin Franklin (wdio later contributed hiook.-. 
for the public library). Horace Mann was born here. 

FRANKLIN, a city of Merrimack county. New Harn|)shiie, 
U.S.A., at the eonlluence of the Pernigewasset and Winnepe 
saukee rivers to form the Merrimae ; about <^5 m. N.N.W. of 
Boston. Pop. (1890) .1085; (1900) 5846 (1323 foreign-borii ) ; 
(1910) 6132 ; area, about 14*4 s(|. m. Franklin is served by 
the (oneord Division of the Roslon & Maine railway, with a 
braneh to Bristol (13 m. N.W.) and another eoniieeting at, 
Tilton (about 5 rn. iv) with the White Mountains Division. It 
contains the villages of Franklin, Franklin Falls, W ebster Place 
and lAike ( ity, the last a summer resort. The rivers furnish 
good water power, which is used in lIk* inamitaeinre ol a variet) 
of commodities, including foundry juodiut.s, paper and pulp 
woollen goods, hosiery, saws, needles and knitting maelunes. 
The water-works are owned a.nd ojicrated by the munieipalitv . 
Here, in what was then a part ot the town of Suiisbmv , Daniel 
Webster was born, and <jn the Webster farm is thi* New Han>j) 
shire orphans' home, established in 1871. ria* town of k'ranklm 
was formed in 182H by the union of pc^rtions of Sali.sburv 
Sanbornton, Andover and Northfield. 'J'he earliest sett lenient 
within its limits was made in 1748 in the portion taken from 
Salisburv. h'ranklin was ineoqwraK'd as a city in 
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FRANKLIN, a city and the county-seat of Venango county, 
Pennsylvania, U.S.A., at the confluence of French Creek and 
Allegheny river, about 55 m. S. by K. of Erie, in the N.VV. part 
of the state. Pop. (1H90) 6221 ; (1900) 73x7, of whom 489 
were foreign-born. Franklin is served by the Erie, the Pennsyl- 
vania, the Lake Shore & Michigan Southern, and the Franklin 
& Clearfield railways. Its streets are broad and well paved and 
shaded, and there are two public parks, a public library and 
many handsome residences. I Vanklin is the centre of the chief 
oil region of the state, ond from it great quantities of refined oil 
are shipped. Natural gas also abounds. l‘he city’s manufactures 
include oil-well supplies, boilers, engines, steel castings, iron 
goods, lumber, bricks, asbestos goods, manifolding paper and 
flour. On the site of the present city the French built in 1754 
a fortification, Fort MacJiaidt, which after the captuie of Fort 
Duqiiesiie by the English was a rallying pla<'e for Indians allied 
with the Frencli. In 1759 the PVench abandoned and completely 
destroyed the fort ', ancl in the following year the Itnglish built 
in the vicinity Fort Venango, which wjls captured by the Indians 
in 1763 during the ( onspiracy of Pontiac, the whole garrison 
being massacred. In 17*87 the United Stales built Fort Franklin 
(about T m. above the mouth of luench Creek) as a protection 
against the Indians ; in 17c/) the troops were removed to a 
strongly built and welUfortified wooden building, known as I 
“ Old (larrison,” at the mouth of French Creek, and in 1803 
they were permanently withdrawn from th/i neighbourhood. 
Franklin was laid out as a town in 1795, was incorporated as a 
borough in 1828, and ■was chartered us a city in 1868. Most of 
its growth dates from the discovery of oil in i860. 

FRANKLIN, a town and tlic county -seat of Williamson 
county, Tennessee, U.S.A., in the central part of the state, 
on the Harpeth river, and about 20 m. S.VV. of Nashville. Pop. 
(1890) 2250 : (i<)oo) 2180. Franklin is served by the Louisville 

Nashville railway. It is the seat of the Teniui.ssee Female 
College and the battle Clround Academy, and its chief objects 
of interest arc tlie battic-ground, the Confederate cemetery and 
the Confederate monument. During the C’ivil War Franklin 
wits the sren(! of a minor engagement on the loth of April 1863, 
and ot n liattle, celebrated as one of the most desperately fought 
of the war, which took place; on the 30th of Nov'ember 1864. 
The Union general Schofield, who was slowly withdrawing to 
Nashville l>efi»re the advaruc of General J. R. Hood’s army, 
wlii<'h he was order’d to hold in ch(;ck in order to give Thomas 
time to prepare for battle ('-.ce Amkuu'an ('ivil War, § 32), 
was unable immediately to cross the Harjiclli river and was 
compelled to entrench his forces south of the town until Iiis 
wagon trains and artillery could lie sent over the stream by 
means of two small liridges. In the afternoon Schofield's out- 
posts and advanced lines were attacked by the Confederates 
in full strength, and instead of withdrawing as ordered they 
made a determined stand, 'rims the assailants, carrNdng the 
advanced works by stonn. rushed upon the main defences on 
the heels of the lirok<*n advaiic<*d guard, and a general cngi^e- 
ment was brought on which lasted from 3*30 until nine 
o'clock in the evening. Against, it is said, tliirteen separate 
assaults, all delivered with exceptional fury, Schofield managed 
to hold his f)ositi(»n, and shortly befiue midnight he withdrew 
across the river in good order. The engagement was indecisive 
in its rt'snltSj ]>ut the -Ihiion commander's purpose, to hold Hood 
momentarily in che<'k. was gained, and Hood's effort to crush 
Srhofu Id was una\'ailing. 'Fhe losses were very heavy ; Hood's 
effecti\e fori'cs in the engagement num]ier<'d about 27,000, 
SchofieUrs about 28,000 ; the f'onfederate losses (excluding 
cavalry) were about 6500, eKclucUng tlie slightly wounded ; 
six general officers were killed (including Major-General P. R. 

(neburiie, a brave Irishman who had been a corporal in the 
British army), six wounded, and one captured; the Union losses 
(excluding cavalry) were 2326. In two of the. Confederate 
brigades all the general and field officers were killed or wotinded. 

See J. D. Cox, 7'A/f Hattie of Franklin (New Y<>rJ<, jStjy). 

FRANKLIN, a word derived from the I^te Lat. francus, free, 
and meaning primarily a freeman. Subsequently it was used 


in England to denote a land-holder who was of free but not 
of noble birth. Some of the older English writers occasionally 
use it to mean a li[:)eral ho.st. The Latin form of the word is 
franchilanus. 

FRANKLINITE, a member of the spinel group of minerals, 
consisting of oxides of iron, manganese and zinc in varying 
proportions, (Fe, Zn, Mny'(Fc, Mn)2'"04. It occurs as large 
octahedral crystals often with rounded edges, and as granular 
masses. The colour is iron -black and the lustre metallic ; 
liardness 6, specific gravity 5 2. It thus resembles magnetite 
in external characters^ but is readily distinguished from this by 
the fact that it is only slightly magnetic. It is found in consider- 
able amount, associated with zinc minerals (zincite and willemite) 
in crystalline limc.stone, at Franklin Furnace, New Jersey, 
where it is mined as an ore of zinc (containing 5 to 20 % of the 
metal) ; after tlic extraction of the zinc, the residue is used in 
the manufacture of spiegcleisen (the mineral containing 15 to 
20% of manganese oxides). Associated with franklinite at 
Franklin Furnace, and found also at some other localities, 
is another member of tlie spinel group, njunely, galinite or 
zinc-spinel, which is a zinc aluminate, ZiiA1^04, with a little of 
the zinc replaced by iron and manganese. 

FRANK-MARRIAGE {liberum mariUigiutn), in real property 
law, a species of estate tail, now obsolete. When a man was 
seized of land in fee simple, and gave it to a daughter on marriiige, 
the daughter and her huslxmd were termed tlu; donees in f rank- 
marriage, becau.se they held the land granted to tliein and the 
heirs of Iheir two bodies free from all manner of service, (ixeept 
fealty, to the donor or his heirs until the fourtli degree of con- 
.sanguinity from the donor was passed. 'I'his right of a freeholder 
so to gi\ e away liis land at will was first recognized in the reign 
of TIeiuy IL, and became up to the, reign of Elizabeth the most 
usual kind of settlement. 

FRANKPLEDGE (Lat. jrancuni pligiiivi), an early I'jiglihh 
institution, consisting (as defined by Stubbs) of an association 
for mutual security whose members, according to Ilalluin, 

“ were perpetual bail for each other.” The custom whereby the 
inhabitants of a di.strict were responsible for any crime or injury 
conun it led by one of their number is old and widespread ; it 
prev'aiJed in England before the Norru.m Conquest, and is an 
outcome of the earlier principle w^liereby this responsilxility 
rested on kinship. Thus a law of Edgar (d. 975) says “ and let 
every man so order that he have a horh (or surety), and let the 
borh then bring and hold him to every jusli^'c ; and if any one 
then do wrong and run away, let the borh bear that which lu; 
ought to bear ” ; and a law of Canute about 1030 says ” and 
that every one be brought into a hundred and in b(u*h, and let 
the horh hold and lead him to every plea." About this time 
these societies, each having its headman, were called irithborhs, 
or peax:e-borhs, and the Normans translated the Anglo-Saxon 
word by frankpledge. Hut the history of the frankpledge 
proper begins not earlier than the time of the Norman Conquest, 
'f'hc laws, which although called the laws of Edward the Confessor 
were not drawn up until about 1x30, contain a clause about 
frithborhs which decrees that in every place societies of ten men 
shall be formed for mutual security and reparation. And 
before this date William the Conqueror had ordered that “ every 
one who wishes to be regarded as free must be in a pledge, and 
that tlie pledge raiLst hold and bring him to justice if he commits 
any offence ” ; and the laws of Henry 1 . ordered every person 
of .substance oxer tweh e years of age to be enrolled in a frank- 
pledge. This aiwociation of ten, or as it often wa.s at a later date 
of twelve men, was also called a tithing, or dedma, and in the 
north of England was known as tenmanne tale. 

The view of frankpledge {visus franciple^ii)y or the duty ol 
ascertaining tliat the law with regard to frankpledges was com- 
plied with, was in the hands of tlie sheriffs, who held an itinerant 
court called the “ sheriff’s toum ” for this and other purposes. 
This court was held twice a year, but in 1^17 it was ordered 
f that the view of frankpledge should only be taken once — at 
Mjchaelma.s. Introduced at or before the time of Henry L, 
the view was regulated by the Assize of Cloxendon of 1166 and 
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by Magna Carta as reissued in 1217. Although the former of 
these lays stress upon the fact that the sheriff’s supervisory 
powers are universal many men did not attend his toiirn. Some 
lords of manors and of hundreds held a court of their own for 
view of frankpledge, and in the 13th century it may be fairly 
said of all t])e franchises, the royal rights in private hands, 
view of frankpledge is perhaps the commonest.” At the end of 
the same century tlie court for the view of frankpledge was 
genemlly known as the court leet, and was usually a manorial 
court in private hands. However, the principle of the frank- 
pledge was still enforced. Thus Bracton says ” every nmie of 
the age of twelve years, be he free be he serf, ought to be in 
frankpledge,” hut he ^lows for certain exceptions. 

As the word frankpledge denotes, tliese societies were originally 
concerned only with freemen ; but the untree were afterwards 
admitted, and during the 13th century the frankpledges were 
composed chiefly of villains. From petitions presented to parlia- 
ment in 1376 it seems that the view of frankpledge was in active 
operation at this time, but it soon began to fall into disuse, and 
its complete decay coincides with the new idea.s of government 
introduced by the Tudors. In a formal fashion courts leet for the 
view of frankpledge were held in the time of the jurist Selden, 
and a few of these have survived until the present day. Sir F. 
Palgravc has asserted that the view of frankpdedge was unknown 
in that part, of the country which Iiad been included in the 
kingdom of Northumbria. This statement is oix>n to question, 
but it is highly probable that the system was not so deeply 
rooted in this part of England as elsewhere. The nuw hinery 
of the frankpledge was yuobably used by Henry 11. when he 
introduced the jury of presentment; and commenting on this 
connexion F. W. Maitland says “ the duly of jrrodiK'ing one's 
neighbour to answer accusations (tlxi duty of the frankpledges) 
('ould well be converted into the duty of telling tales against him.” 
The system of frankpledge prevailed in some Juiglish boroughs. 
Sometimes 11 court for \'iew of frankpledge, called in some places 
a mickleton, whereat the mayor or the bailiffs pnisided, was 
held for the whole borough ; in other cases the borough was 
divided into wards, or into Icets^ each of wliich had its separate 
(*ourt. 

Set* Pollock and Maitland, Htstorv of Iin^Us/i T.aw (i«o5) ; Ci. Waitz, 
IfeutstJte I hit htfiy Band 1. (j«So) ; and W. Slublis, 

CovstiiuHonat Jltsiory^ vol. i. (1897), 

FRANKS, Sm AUGUSTUS WOLLASTON (1 826-1 8(-)7), English 
antujuary, was born on the 2olh of March 1826, and was educated 
at Eton and at Trinity ('ollege, C'am bridge, lie early showed 
inclination for antiqu.arian juirsuits, and in 185 r was appointed 
assistant in the .^ntif|uities Department of the British Museum. 
Here, and as direelor of the Society of Antiqiiarie.s, an 
appointment lie received in 1858, ho made himsell the first 
authority in England upon medieval anticjiiitics of all descrip- 
tions, upon porcelain, glass, the manufactures of sa\'agc nations, 
and in general upon all Oriental curiosities and works of art later 
than the ('lassical period. In 1866 the British and medieval 
antiquities, with the ethnographical collections, were formed into 
a distinct department under his superintendence ; and the Christy 
collection of ethnography in Victoria Street, London, prior to its 
amalgamation with the British Museum collections, was also 
under his care. lie beciime a vice-president and ultimately 
president of the Society of Antic^uarics, and in 187S declined the 
principal librarianship of the museum. He retired on his 
seventieth birthdav, 1896, and died on tl\e 21st of May 1897. 
His ample fortune was largely devoted to the collection of 
ceramics and precious objects of medieval art, most of wliich 
became the property of the nation, either by donation in his 
lifetime or by bwiuest at his death. Although cliictly a medieval 
antiquary , Franks was also an authority on classical art, esYieeially 
Roman remains in Britain : he was also greatly interested in 
book-marks and playing-cards, of both of which he formed 
important collections, lie edited Kemble's Horae Perales, 
and wrote numerous memoirs on archaeological subjects. 

Perhaps his most important work of this rjass is the catalogue 

of his own collection of porcelain. 


FRANKS. I'he name Franks seems to have been given in the 
4th century to a group of Germanic peoples dwelling north of 
the Main and reaching as far lus tJie sliores of the North Sea ; 
south of the Main was the home of the Alanianni. 'fhe name.s of 
some of these tribes have come down to us. On the Tabula 
Peutingmafia appear tlie “ Chanuivi qui ct Pranei/' \vhi(‘h 
should doubtless read “qui ct Fraud'' \ these Chama\i 
apparently dwelt between the Ys.sel and the Ems. Later, w. 
find them a little farther soutli, on the banks of the Rhine, in 
the district called Hamalant, and it is their customs which were 
brought together in the 9th century in the document known as 
the Lex Francorum Chamavorum, After llic Chainnvi we may 
mention the AUuarii or Chaitiiarii, who are referred to by 
Ammianus Marcellinus (xx. 10, 2): “ Rheno cxinde lriui.smisso, 
regionem ]iervasit (Julianus) Francorum quos Atlhuarios 
vocant.” I.ater, the pagus AUiumorum corresponds to llu^ 
district of Emmerich and Xanten. It should he noted that thi.. 
name occurs again in the middle ages in Burgundy, not far 
from Dijon ; in all probability a detachment of this people had 
settled in that spot in the 5th or 6th century. The Brucleri, 
Ampsivarii and Chatli may also he classed among the Frankish 
trilKJs. I'liey arc mentioned in a celebrated passage of Sulpicius 
Alcxancler, which is cited by Gregory of Tours (Historia Fran- 
eorum, ii. 9). Sulpicius shows the general Arbogast, a barbarian 
in tlie service of Roinci, seeking to take vengeance on the F ranks 
(392): “ Collecto exercitu, transgressiis Rhemmi, Bricteros ripae 
prriximos, paguin etiani qiiein Charnavi ineoluiit depopulatns 
cst, nullo unquam occursanle, nisi (]uod pauci ex Ainpsivariis 
et Catthis Marcoinero duce in ulterioribus collium jugis 
apparucrc.” It is evidently tl)is Marcomcres, tlx' c hief ol these 
tribes, who is regarded by later hisU^rians as tlu^ father of the 
legiMidary F'aramund (Pliaranuind), although in fact Marcoinerc's 
lias nothing to do with the Salian F'rankb, 

The earliest mention in history of the name Franks is the 
entry on the Tabula l^eutifigerianuj at least if we assume tliat 
the term “ et Fraiici ” is not a later emendation, 'i'he (‘arhi st 
occurrence of the name in any aiitlior is in the \'ita Aurduuh 
ol Vopiscus (cli. vii.). When, in 241, Aurelian, who was then 
only a tribune, had just defeated some Franks in tlie neighbour 
hood of Mainz and was marching against the Persians, his troojjs 
sang the following refrain : 

“ MiU« S.Lrnuil.Ls, inillc FiamoSy mmiu'J vi srijit,! oclkIjp’.iis ; 

Millc Persas, (puicrninis." 

All these (Jermanic tribes, which were known from the 31(1 
century onwards by the generic name of Franks, doubtless spolu^ 
a similar dialect and were governed by customs which imist 
scarcely have differed irom one another; hut l]u.s was all they 
had in common. Each tribe was politically independeni ; llu v 
formed no confederations. .Sonu times two ur three tribes jcjiiu d 
forces to wage a wai ; hut, the struggle over, the bond was hi ol'cn, 
and each tribe resumed its isolated life. Wait/ holds witli some 
show of probability that the FVanks rcpn.sent tlx' arxient 
Istaevoiies ol Tacitus, the Alanianni a.nd tlie Saxons rc'prescaiting 
the Ilcnninoiics and the Ingaevones. 

Of all these Frankish tribes (»ne especially was to Ixconie 
prominent, the trilKi of the Saliaus. 'Fhey are mentiom d for the 
first lime in 358, by Ammianus ^Marcellinus (xvii, 8, 3), who .says 
that the (‘ae.sar Julian “ pelil piirnos omnium Francos, videlicet 
cos quos consuetude) Salios appellavit.” As to the origin of the 
name, it was long held tu be derived from the river ^'ss^•l or .baal. 
It is more, probable, however, that it arose from the fad that 
the Salians for a long period occupied the; shores of the salt seaJ 
The Salians inhabited tlie sea- coast, wlicrcas the Ripiiarians 
dwelt on the banks of thf*. river Rliine. 

The Salians, at the time when they are mentioned by 
Ammianus, occupied 'IV'xaixlria, t.e. the region south ol the 
Meuse, between that river and the Scheldt. ] ulian dcieaied ihciu 
I completely, hut allowtxi them to remain in Toxandria, not, as 
' of old, as conquerors, hut as joederaii of the Romans. 'I’hcy 
perhaps paid tribute, and they certainly furnished Rome with 

^ Their legends arc connected with tJie .sea, the name Mcroveus 
signifying *' sea-born." 
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soldiers ; Salti seniores and Saliz juniores are mentioned in the 
Nolitia dignitatum, and Salii appear among the auxtlia palatwa. 

At the end of the 4th century and at the beginning of the 5th, 
when the Roman legions withdrew from the banks ot the Rhine, 
th'i Salians installed themselves in the district as an independent 
j)e()ple. The place-names became entirely Germanic ; the 
I-,atin language di:iappearcd ; and the (liristian religion suffered 
a check, for th»: Franks were to a man pagans. The Salians 
were sub(li\'ided into a certain numl>er of tribes, each tribe 
placing at its head a king, distinguished by his long hair and 
chosen from the most noble family {Historia P'rancoruvi , ii. g). 

The most ancient of these kings, reigning over the principal 
irihe, who is known to us is Chlodio.^ According to Gregory 
of Tours Chlodio dwelt at a place called Dispargiim, which it is 
impossible to identify. Towards he crossed the great Roman 
road from Ilavay to (Cologne, whicli was protected by numerous 
forts and had long arn*.sted the invasions of the barbarians. He 
then invaded the territory of Arras, but was severely defeated at 
Kesdin-le-V'ieux by Aetiiis, the commander of the Roman armv 
in Gaul. Chlodio, however, soon took his revenge. He cxplortd 
the region of ('ambrai, seized tliiit town, and occupied all the 
country as far as the Somme. At this time Tournai became the 
aipital of the Salian Franks. 

After Chlodio a certain Meroveus (Merovvech) was king of the 
Salian Franks. We do not know if he was tlie son of Chlodio ; 
Gregory of 'lours simply says that he bi^longtid to ('hlodio’s stock 
de hujus stirpe (|iiidinn Merov<H;hum regein fuisse adseriinC" 
-and then only give.*> the fact at second hand. Perhaps tlie 
remarks of the liyzantine historian I’riscus may refer to Meroveus. 
A king of the Pra’iks having ilied, his two sons disputed the 
[lower, 'riie elder journeyed into Pannonia to obtain support 
from Attila ; the younger Indook hlinsell to the irniicrial court 
at Rome. “ I have seen liim,” writes l^riscus ; “ lie was still 
very young, and wt all remarked his fair hair which fell up(*n 
his shouhh'rs.'* Aetius weh'oined him warmly and sent him 
back a friend and joedcratus. In any case, eventually, Franks 
fought (451) in the Roman ranks at the great battle of Mauriac 
(the C.italaimian Fields), w'liich arrested the progress of Attila 
into Gaul ; and in the Vita Lupiy which, though undoul-'tedly 
of later date, is a recension of au earlier document, the iiiinie 
of M(‘roveus appears among tlu; comliatants. 'Towards 457 
Meroveus was succeeded by his son (!hilderic. At first Childerie 
was a faithful joedcrattis of the Romans, fighting for tlu*ni 
against the Visigoths and the Saxons south of the I.<nre ; but 
he soon sought to make himself independent and to extend his 
concjuests. He died in 481 and was succeeded by his son Clovis, 
who ('onquered the whole of Gaul w'ith the exception of tlie 
kingdom of Burgundy and Provence. Clovis made his authority 
recognized over the other Salian tribes (w'hose kings dwelt at 
(\iiiibrai and other cities), and put an end to tlie domination of 
Iht* Ripuarian Franks. 

These Ripuarians must have comprised a certain number of 
Frinkish tribes, such as the Ampsivarii and the Bruclcri. 'j'hcy 
sellied in the 5th century in compact mas.ses on the leit bank of 
the Rhine, Init Ihc'ir progress was slow. It was not until the 
('hristian writer Salvian (w'lio w'as born about 400) had already 
reached a fairly advanced age that they were able to seize 
('ologne. 'The town, how'cver, was recaptured anil w’as not 
definitely in iheir possession until 463. 'The Ripuarians sub- 
sequently occupied iill the country irom C'ologne to 'frier. 
Aix-la“Cha|)e]le, Bi»nn and /ailpich were their principal centres, 
and Lhe\' even advanced soutluvard as far as Metz, w'hich ap|>ears 
to have resisted tlii ir attai ks. 'The Roman civilization and the 
Latin language diNa])peared from the countries which they 
occupied ; indeed it seems that the iietual boundaries of the 
German and French languages nearly coim idc with those of 
their dominion. In their southward progress the Ripuarians 

‘ The cfironicler Freilegauiis aiul the autlior ol the FAhcr hisionue 
Ftant itmm make Suuno ami NTarcomeres his predecessors, tmt in 
reahty they were duels oi vUIkt I'lankish tribes. The author ol the 
Lihrt al,o cLums that Chlodio \vm.^ the sou ol Pharamuiul. but this 
personage is (jmte legendar\\ lu tlv* Chrovicon of Vredeganus it is 
already alhrmeJ tUil the l'J■auk^ aie de^ceiuie'l from tin* Tiojans. 


encountered the Alamanni, who, already masters of Alsace, 
were endeavouring to extend their conquests in all directions. 
There were numerous battles between the Ripuarians and the 
Alamanni ; and the memory of one fought at Ziilpich has come 
down to us. In this battle Sigebert, the king of the Ripuarians, 
was wounded in the knee and limped during the remainder of 
his life— hence his surname CJaudus (the Lame). The Ripuarians 
long remained allies of Clovis, Sigebert’s son Chloderic fighting 
under the king of the Salian Franks at Vouille in 507. ('lovis, 
however, persuaded Chloderic to assassinate his father, anil 
then posed as Sigebert’s avenger, with the result that Chloderic 
was himself assassinated and the Ripuarians raised ( lovis on 
the shield and chose him as king. Thus the Salian Franks united 
under their rule all the Franks on the left bank of the Rhine. 
During the reigns ot Clovis’s sons they again turned their eyes 
on Germany, and imposed their suzerainty upon the J^’ranks on 
Ihe right bank. 'This country, north of the Main and the first 
residence of the Franks, then received the name of Francia 
Orieiitahs, and became the origin of one of tlie duchies into 
which Germany was divided in the loth ccntiir)- — the duchy of 
Franconia (Franken). 

The Franks w^erc redoubtable warriors, and w'cre generally 
of great stature, 'fheir fair or red hair was brought lorward 
from the crowai of the head tow'ards the forehead, leaving the napi* 
of the neck uncovered ; they shaved the face except the upper 
lif). They wore fairly clo.se breeches reaching to the knee and a 
tunic fastened by brooches. Round the waist over the limie 
was w'orn a leathern girdle having a broad iron buckle damascened 
with silver. From the girdle hung the singlc-edgcd missile axe 
or /ranascdy the srnnaasax or short knife, a poniard and such 
articlc.s of toilet as scis.sors, a comb (of wood or lione), 'I'he 
Franks also used a w'eapon called the framea (an iron lance set 
firmly in a W'oodcn shaft), and bows ami arrows. 'J’hcy prolei'ted 
themselves in battle with a large w’oodcii or wicker shield, the 
centre of wliich w’as ornamented with an iron lioss (u/aho). 
Frankish arms and armour have been found in the cemeteries 
W'hioh abound throughout nortluTii France, the warriors being 
buried fully armed. 

Sec |. Griinin, Dcut'xhe Iti^clitsal/ertliiiniri (Gut I ingeii, 1828); 
K. Miillenlioli, Deutsdic AltefiuniskniifJc (I4evlin, 188-5 ; K. \on 

Wjeterslit'iTn, (iesthuJite der Volheiwandemuf^y iiid ••il., (‘<1. liy F. 
lUhii (Li‘ipzig, 1880-1881); G. Waltz, Deittsihc Va^assuiiffs- 
gesrhichte^ vol. i. (4lh (‘tl. levised by Zeuniei) ; R. Schroder, “ Die 
,\ii.sl)ri-itung dcr .salischen Franken,” in Ft)fS( hunpra sur deutsthen 
(tcschu htCy vol. xix. ; K. Lamprechl , Ff(hfkis( he li'fo/de'f'utrf^en mid 
Ansiedelungen (.\ix- la-C'hapelle, 1882) ; \V. SchuJlzc, Deitlsihe 
Geschii'hte von der Urzeit his ztt den Karolinf'ern^ vol. 11. (Stuttgart, 
i8go) ; I'usb’l do Coiilunge.s, Jlisfoirc des tnsfitiUion’i pnUtiqin 'i de 
Vnmienne France — l'innasion •;erniaiiique (l\iri.s, i8yi). Also tlic 
articles Salic I.aw and (icKMANic Law’s, Early. (('. l*r.) 

FRANZ, ROBERT (1815-1892), (German composer, w’as born 
at Halle on the 28lh of June 1815. One of the most gifted of 
German song writers, he suffered in c^irly life, as many musicians 
have suffered, from the hostility of his parents to a musical 
career. He was twenty years old when, his father’s animosity 
conquered, he w^as allowed to live in Dessau to study organ- 
playing under Schneider, 'i'he two years of dry study under 
that famous teacher were advantageous chiefly in making him 
uncommonly intimate w'ith the works of Bach and Handel, his 
knowdedge of which he showed in his editions of the Matthaus 
PassioUy Magnilicat, ten cantatas, and of the Messiah and 
L'Allcgroy though some of these editions have long been a subject 
of controversy among musicians. In 1843 he published his first 
book of songs, w^hich ultimately w^as follow’od by .some fifty more 
books, containing in all about 250 songs. At Halle, Franz filled 
various public offices, including those of organist to the city, 
cinuiuctor of the Sing-akademie and of the S)'mphony concerts, 
and he was also a royal music-director and master of the music 
at the university, 'fhe first book of songs w’as w^armly prais(‘d 
by Schumann and Liszt, the latter of whom wrote a lengthy 
review' of it in .Schumann's paper, Die neue Zeitschrijt, which 
later w'as published separately. Deafness had begun to make 
itself apparent as early as 1841, and Franz suffered also from a 
nervous disorder, which in jS68 compelled him to re.sign his 
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offices. His future was then provided for by Liszt, Dr Joachim, 
Frau Magnus and others, who gave him the receipts of a concert 
tour, amounting to some 100,000 marks. Franz died on the 24th 
of October 1892. On his seventieth birthday he published his 
first and only pianoforte piece. It is easy to find here and there, 
among his songs gems that are hardly less brilliant than the best 
of Schumann’s. Certainly no musician was ever more thoughtful 
and more painstaking. In addition to songs he wrote a setting 
for double choir of the 117th Psalm, and a four-part Kyrie ; 
he also edited Astorga^s Stabat Mater and Durante's Magnificat. 

FRANZeN, FRANS MIKAEL (1772-18.I7), Swedish poet, was 
born at Uleaborg in Finland on the oth of February 1772. 
At thirteen he entered the university of Abo, where he attended 
the lectures of II. G. Porthan (1739-1804), a pioneer in the study 
of Finnish history and legend. He graduated in 1789, and 
became eloquentiae docens^^ in 1792. Three years later he 
started on a tour through Denmark, Germany, France and 
England, returning in 1796 to accept the office of university 
librarian at Abo. In 1801 he became professor of history and 
ethics, and in 1 808 was elected a member of the Swedish Academy. 
On the cession of Finland to Russia, Franzen removed to Sweden, 
where, he was successively appointed parish priest of Kiimla 
in the diocese of Strengniis (1810), minister of the Clara Church 
in Stockholm (1824) bishop of Hernosand (1831). He died 
at Siibra parsonage on the 14th of August 1847. From the 
autumn ot 1793, when his Till en nng Vlicha and Menttishans 
iinlrte were inserted by Kellgrcn in the Stockholmspost, Franzen 
grew in popular favour by means of many minor poems of 
singular simplicity and truth, as Till Selma, Den gamle ktieklen, 
Riddar Si (loran, Dc Smd hlomnwrna, Modren vid vaggan, 
Nydrsnwrgoncn and Sljcnihimmeleii. His songs Coda gosse 
gla^et tow, Sbrj cj den gryende dagen fdrul, Chawpagnannet 
and llnuiringssang were widely sung, and in 1 797 he won the prize 
of the Swedish Academy by his Sang ojvcr grejve Filip Crcuh. 
I-Icnccforth his muse, touched with the. academic spirit, grew 
more reflective and didactic. 11 is longer works, as Emili ellcr 
en afion i Lap pi and, and the cjiics Svante Stnre eller motet vid 
Alvastra, Kolumbns ellcr Amerikas npptdckt and Cttsiaf Adolf i 
Tyskland (the last two incomplete), though rich in beauties of 
detail, an‘ far inferior to his shorter pieces. 

The ])OL'tiral works of Enwizi'ii an' coIl<Tletl under the titl<* Shalde- 
^tvekeu (7 vols., 1824 ; ik'W ei\.,Saoilo(tc diht('r,\\'\\\\ a l>i<>gni]>hy 

by A. A, Grafslrom (18O7-T8O0) ; abo soI<-ctiou {Vidda dikicr) 
ill 2 voU. (1871). His prose writings, Om svensfin drotlnuigay (AIk>, 
170.S ; Oivbro, 1823), Skriftor i obiinden stil^ vol. i. (i83«)), Pfedik' 
iiingay (3 vols., 18 11-18.13) and M iiinrstcchuiiigar^ ]>rop,ned for the 
Academy (3 vols., 1848 t86o), an* inaiketl by faithiiil ]»orlraituro and 
purity of style. See D. E. Malmstrdm, in the flaiidlingar of the 
Swedish Academy (1832, new series 1887), v<»l. ii. ; S. A. Hollander, 
Minne aj F. M. Franzen (Oreluo, 18O8) ; F. ('vgiiaeiis, Tecknhigar 
nr F. M. Franziois lefnad (Helsingfors, 1S72) ; and Gustat Ljtmggien, 
Suenska vitterhetens hdfdcr efter Gustaf Jll.’s dud, l ol. ii. (1876). 

FRANZENSBAD, or KALSEU-FKAiNZENSBAD, a town and 
watering-place of Bohemia, Austria, 152 m. W.N.W. of 1 Vague by 
rail. Pop. (1900) 2330. It is situated at an altitude of about 
1500 ft. between the spurs of the Fichtelgcbirgc, the Bdhmerwald 
and the Erzgebirge, and lies 4 m. N,W. of Eger. It po.ssesscs 
41 large kursaal, several bathing establishments, a hospital for 
poor patients and several parks. There arc altogether 12 
mineral springs wdth saline, alkaline and ferruginous waters, 
of which the oldcsr and most important is the Franzen.se juellc. 
One of the springs gives off carbonic acid gas and another contains 
a considerable proportion of litbia salts. 'J'he waters, which 
have an average temperature betv/cen 50*2° F. and 54*5^ F., 
arc used both internally and external!)', and are efficacious in 
cases of anaemia, nervous disorders, sexual diseases, specially 
for w’omen, and heart disea.ses. Franzensbnd is frequently 
resorted to as an after-cure by patients from Carlsbad and 
Maricnbad. Another important part of the cure is the so-called 
moor or mud-baths, prepared from the peat of I he Franzen.sbad 
marsh, which is very rich in mineral substances, like sulphates 
of iron, of soda and of potash, organic acids, salt, 

The first information about tbe spring.s dates from the 16th 
century, and an analysis of the watch's \\as made in 1565. They 
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were first used for bathing purposes in 1707. But the foundation 
of Franzensbad as a watering-place really dales from 1793, 
when Dr Adler built here the first Kttrhoiis and the plaet; 
received its name after the emperor Prancis I. 

See Dr Loimaiiu, Franzensbad (3UI (.‘tl., Vienna, 1900). 

FRANZ JOSEF LAND, an antic archipelago lying F. of 
Spitsbergen and N. of Novaya Zemlya, extending northwiird 
from about 80° to 82® N., and between 42® and 64° PL It is 
described as a lofty glacier-covered land, rciidiing an extreme 
elevation of about 2400 ft. The glaciers front, will) a p(‘r- 
pendiciilar ice-wall, a shore of debris on which a few low phuits 
arc found to grow — floppies, mosses and the like. The islands 
are volcanic, the main geological formation being 'I'ertiarv or 
Jurassic basalt, which occasionally protrudes through the 
ice-cap in high isolated blocks near the shore. A connecting 
i.sland-chaii) Iictween Franz Josef T«and and Spitsbergen is 
probable. The bear and fox are the only land mammals : iirsei ts 
arc rare ; but the avifauna is of interest, and the Jii('ks(»u 
expedition distinguished several new siiecies. 

August Peterrnann exprcs.sed the ojiinion that Ikiilin ma)' 
have sighted the west of Franz Josef Land in jfij.), but the 
first actual discovery is due to Julius Payer, a. lieutenant in the 
Austrian army, who was associated with Wevprceht in llu* 
second pf>lar expedition fitted out by (.'ount Wilezek on the 
ship “Tegetthof ” in 3872. On the 13th of August 1873. tla* 

'J'egctthof being then beset, high land was seen to tht* north- 
west. Later in the season Payer led cxjieditioiis to ll()ch^leller 
and Wilezek islands, and after a .seeond winter in the ice-b(»i/inl 
ship, a difficult journey was made ntirthward tlirough Austria 
Sound, wliich was rep(»rted to separate two large masses of laud, 
Wilezek Land on the east from Ziehy Land on the west, to (ajie 
inigely, in 82® 5' F., where Kawlinson Sound bramhed aua\ to 
the north-east. (!ape Idigeh' was the highest latitude attiiined 
by Payer, and remained the highest attained in the Old World 
till 1895. Payer reported that from (‘ap(‘ Fligdy land (Rudolf 
Land) stretched north-east to a cape (Oape Sherard Osborn), 
and mountain ranges wen* visibh* to the north, inditating lands 
beyond the 83rd parallel, to whidi the nanu s King Oscar Land 
and Petormann Land were given. In 1879 De Jiruyne si|.ddiMl 
liigh land in the Franz Josef j>and region, but otherwise* it 
remained untouched until Leigh Smith, in the yacht ‘‘ Ena. * 
explored the whole southern coast from .42® to 54" IL in jS.Si 
and 1882, discovering many islands and sounds, and ascertaining 
that the coast of Alexandra Land, in the extreme west, trendc rl 
to north-west and north. 

After Leigh Smith came another jiausc, and no furtiu r meiillon 
is made of PVanz Josef l.and till 3894. In that year jMr Allied 
Ilarrnsworth (afterwards Lord Nfirthcliffe) fitted out. an expedi- 
tion in the ship “ Windward ” undiT the leadership of Mr 1 . 
G. Jackson, with the object of establishing a perinaneni base 
from which systematic expl()ratio 3 i .should be. carrii'd on fnr 
successive years and, if practicable, a journey should be mad'* 
to the Pole. Mr Jackson and his party landed at “ Idnuvood " 
(which was named from Lord Northcliffe's seat in the Isle of 
Thanet), near Cape Flora, at the western extremity of Northbronl 
Island, on the 7th of September. After a preliminary reconnais- 
sance to the nortli, whicli afterwards turned out to be vilall) 
important, the summer of 1895 W 4 is spent in exploring the coast 
to the north-west by a boating expeditifui. "ibis exfieditiori 
visited many of the points seen by Leigh Smith, and discovered 
kind, which it has been suggested may be the Gillies Land 
reported by the Dutch captain (iillies in 1707. In 1896 the 
Jack.son-TJann.s worth expedition worked nortlnvards through 
an archipelago for about 70 m. and reached ( ajie Richtiiofen, 
a promontory 700 ft. high, whence an expanse of open water 
W’as seen to the northward, which received the name of Queen 
Victoria Sea. "I'o the west, on the opposite side of a wide opening 
which was called the British Channel, ayipearcd glacicr-covTred 
land, and an i.sland lay to tlic northward. 'J'he island wiis 
probably tlie King Oscar Land of Ikiyer. 'Jo north and north- 
cast was the land which hful been visitial in the reconnai.s.sanec 
of the previous year, but beyond it a water-sky ai>j3cared in the 
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supposed position of Petermann Land. Thus Zichy Land 
itself was resolved into a ^roup of islands, and the outlying 
land sighted by Payer was found to be islands also. Meanwhile 
Nansen, on his southward journey, had approached Franz 
Josef J.:ind from the north-ea.st, finding only sea at the north 
end of Wilczek Land, and seeing nothing of Payer's Rawlinson 
Sound, or of the north end of Austria Sound. Nansen wintered 
near Cape Norway, only a few miles from the spot reached by 
Jackson in 1895. lie had finally proved that a deep oceanic 
basin lies to the north. On the lylh of June t 8()6 the dramatic 
meeting (jf Jackson and Nansen took place, and in the same 
year Ihe “ Windward ** revisited “ Elmwood ” and brought 
Nansen home, the work of the Jackson-Harmsworth expedition 
being continued for anotlier year. As the non-cxistence of land 
to the north had been proved, the attempt to penetrate north- 
wards was abandoned, anrl the last season wa.s devoted to a 
survey and scientific examinatifm of the archipelago, especially 
to the west ; this was carried out by Messrs Jackson, Armitage, 
K. Koettlitz, H. Fisher and V/. S. Jiruce. 

Fiirtiier light was thrown on the relations of Franz Josef Land 
and Spitsbergen during 1807 discoveries of Captain 

Robertson of Dundee, and Wyche’s Land was circumnavigated 
by Mr Arnold Pike and Sir Savilc Oossley. I'he latter voyage 
was repeated in the following yeor by a Cicmian expedition 
under Dr Th. l>erner and Captain Rudiger. In August iSc)H an 
expedition nndiT Mr Walter Wellman, an American, landed at 
C'ape Tegctlhof. Beginning a northward journey with sledges 
at th(; end of the winter, Wellman met with an accident 
wliich compelled him to return, but not betore some ex*jdoration 
hud be(‘n accomplished, arul the eastern extension of the archi- 
pidago fairly well defined. In June i8()g ll.R.ll. ihe duke of 
Abruzzi started from ('hristiania in his yiu ht, the ** .Stella 
Polare,’^ to make tlie first }Rl<’m[)t to fon e a ship into the newly 
disi'overcd ocean north of Franz Josef Land. The “Stella 
Polare '* sueceeded in making her way through the British 
('haiuK'l to Crown Prince Rudolf Land, and wintered in 7 'eplit/ 
Bay, in 81" 33' N, Lit, The .ship was nearly wrecked in ihe 
autumn, and the party had to spend most of the winter on shore, 
the duke of Abniz/i suffering severely from frost-bite. In March 
H)00 a sledge party of thirteen, under Captain ('ngni, started 
northwards. 'Fhey fcaind no trace, of Petermunn Land, but with 
great difficulty cross(*d the ice to 33' N. lat., 20 m. beyond 
Nansen s farthest, and 240 in, from the Pole. 'Fhe ]);\rty, wdlh 
the exception of three, returned to the shi]) after an alisenee 
of 104 days, and the “Stella fVjlarc ’’ returned to 'iVoinsb 
in September igoo. In 10011902 the Baldw in-Ziegler expedi- 
tion also attempted a nortliward journey from Franz Josef 
Land. 

See Geot^raf^hual Jimrnal, vol. xi., February ; J'. G. Ja<.ksoii, 
// Thousand Days in the Arctic (jiSy<>) 

FRANZOS, KARL EMIL (18.48-1900, German luivelisl, was 
born of Jewish parent.agc on tVie 25th of (VAober 1848 in Russian 
lk)dolia, and spent bis early years at Czortkbw' in (ialivia. Ilis 
lathe,!*, a district physician, died early, and the boy, alter attend- 
ing the gymnasium of Czernowitz, was obliged to teach in order 
to support himself and prepare for uimlernic study. J-lc studied 
law at the universities of Vienna and Graz, but after passing the 
examination for employment in the state judicial service 
abandoned this carcej* and, becoming a journalist, travelled 
extensively in south-cAist Fairopn', and visited Asia Minor and 
Egy()t. In 1S77 he returned to Vienna, where from 1884 to 
x886 he editc(l the Neuc illttslrirrir ZeMung, In 1887 ho removed 
to Berlin and foxindod the fortnightly review I>€utsche Dichtung. 
Franzos died on the 28th of J,muarv' 1904. Ills earliest collec- 
tions of stories and sketenes, A 11s Halb-Asimi , Land und Leitie 
des osflichen Europas (1876) and Die Juden von Ban taw (1877) 
depict graphically the life and manners of the races of south- 
eastern Europe. Among other of his w^orks may be mentioned 
the short siaries, Junge Liche (1878), Stille Geschichten (1880), 
and the novels Moschko von Parma (1880), Ein Kampf utns 
Recht (1882), Dcr Ptdsideitf (1884), Jndith Trachienherg (1890), 
Der W ahrheitsucher (1894). 


FRASCATI, a town and episcopal see of Italy, in the province 
of Rome, 15 m. S.E. of Rome by rail, and also reached by electric 
tramway via Grottaferrata. Pop. (1901) 8453. The town is 
situated 1056 ft. above the sea-level, on the N. slopes of the outer 
crater ring of the A’ban Hills, and commands a very fine view 
of the (^ampagna of Rome. 'Fhe cathedral contains a memorial 
tablet to Charles Edw’ard, the Young Pretender, whose body 
for some w'hile rested here ; his brother, Henry, Cardinal York, 
owned a villa at Frascati. The villas of the Roman nobility, 
with their beautiful gardens and fountains, are tlie chief attrac- 
tiern of Frascati. Tlie earliest in date is the Villa Falconicri, 
planned by Cardinal Rufiini Ijeforc 1550 ; the most important 
of the rest are the Villa Torlonia (formerly Conti), LanceloUi 
(formerly Piccolomini), Ruffinclla (now belonging to Prince 
J^ncellotti), Aldobrandini, Borghese and Mondragone (now a 
Jesuit school). The surrounding country, covered with remains 
of ancient villas, is fertile and noted for its wine. Frascati 
seems to have arisen on the site of a very large ancient villa, 
which, under Domitian at any rate, belonged to the imperial 
liouse abijiit the 9th century, in w^hich period we find in the 
Liber Poutificalis the names of four cliurches in Frascata, 
I'he medieval stronghold of the counts of I'usculurn (q.v.), 
which occupied the site of the ancient city, was dismantled by 
the Romans in 1191, and the inhabitants put to the sword or 
mutilated. Many of the fugitives naturally took refuge in 
Frascati. The see of Tusculuin liad, Jiow'ever, always had its 
cathedral church in Frascati. For the greater part of the middle 
ages Frascati belonged lo the ]>apacy. 

Sec (i. lomassflli, La T 7 (/ Lahua vel mad 10 ero (Roih'*, 1880), 
170 se(). ; T. AhUby in J*upeis of the J>nti\sh Sthuoi at Uomi\ iv. 
(J.onflon, IQ07}. (T. As) 

FRASER, ALEXANDER CAMPBELL (1819- ), Scottisli 

philosopher, was born at Ardchattan, Argyilsiure, on the 3rd 
oi Sejjiember i8i(j. He w^us educated at (tlasgow^ and Edinburgh, 
whcn‘, from 1816 to 1856, he was professor of Logic at New 
College. He edited the North British Review from 1850 to 1857, 
and in 1856, having previously been a I^'rec Church niinislt*r, 
he succeeded Sir William iliimilton as professor of Logic ami 
Meta])hysics at Jvdinburgh University. In 1859 he became 
dean <d the faculty of arts. lie devoted himseii to the stiuK' 
of English pliiKisophers, (specially Berkeley, and published a 
Collected Edit ion of ihe of Bishop Berkeley with Annota- 

icons, &c, (1871 ; enlarged igoi), a Biography of Berkeley (i88j), 
an Annotated Edit inn of Jjickes Essay (1894), the Philosophy of 
Theism (1896) and the Biography of Thomas Reid ^1898). He 
contributed the article on John Locke to the Encyclopaedia 
Britanmca, In jf)04 he published an autobiography cntilltul 
Bwgraphni philosophira, in wdiich he sketched the progress of his 
intellectual developimaiL Fnmi this work and from his Gifford 
lectures we learn objectively what had previously been infernd 
fnnn his critical works. After a childhood spent in an austerity 
wliich stigmatized as unholy even the novels of Sir Walter Scott, 
he began his college career at the age of fourteen at a time when 
Christopher North and Dr Ritchie w'ere lecturing on Moral 
Philosophy and Logic. His first philosophical advance w\'is 
stimulated by Thomas Brown's Cause and Effect, which intro- 
duced him lo the problems which w'cre to occupy his thought. 
From this point he fell into the scepticism of Hume. In 183b 
Sir W'iliiam Hamilton was appointed to the chair of Logic and 
Metaphysics, and Fraser became his pupil. He himself says, 
“1 owe more to Hamilton than to any other influence.” It 
was al)out tiiis lime also tliat he began his study of Berkeley and 
Coleridge, and deserted his early phenomenalism for the con- 
ception of a spiritual will as tlie universal cause. In the Bio- 
grapliia this “ Theistic faith ” appears in its full development 
(sec the concluding cliapter), and is especially important as 
perhaps the nearest approach to Kantian ethics made by original 
l*4iglit»h philosophy. Apart from the pliilosophical interest of 
the Bi agraphia, the work contains valuable pictures of the Land 
of Lome and Argyllshire society in the early 19th century, of 
univer.sity life in Glasgow and Edinburgh, and a history of the 
North British Review. 



FRASER, I.— FRASERBURGH 


FRASER, JAMES (1818-1885), £^nglish bishop, was bom at 
Prestbury, in (Gloucestershire, on the i8th of August 1818, and 
was educated at 7 ’iridgnorth, Shrewsbury, and Lincoln (Tollcgc, 
Oxford. In 1839 he was Ireland scholar, and took a first class. 
In 1840 he gained an Oriel fellowship, and was for some time 
tutor of the college, but did not take orders until 1846. He was 
successively vicar of Cholderton, in Wiltshire, and rector of 
Ufton Nervet, in Berkshire ; but his subsequent importance was 
largely due to W. K. Hamilton, bishop of Salisbtiiy, who recom- 
mended him as an assistant commissioner of education. His 
report on the educational condition of thirteen poor-law' unions, 
made in May 1859, was described by Thomas Hughes as “a 
superb, almost a unique piece of work.*’ In 1865 he was com- 
missioned to report on the stale of education in the United States 
anti (iinada, and his able performance of this task brought him 
an offer of the bishopric of Olcutta, which he declined, but in 
January 1870 he accepted the see of Manchester. Tlie task 
before him was an arduous one, for although his predecessor, 
James Prince Lee, had consecrated no fewer than 130 churches, 
the enormous population was still greatly in advance of the 
ecclesiastical machinery. Fraser worked with the utmost 
energy, and did even more for the cliurcli by the liberality and 
geniality which earned him the title of “ the bishop of all de- 
nominations.” He was prominent in .secular as well as religious 
works, interesting himself in ewery movement tliat promoted 
health, morality, or education ; and especially serviceable as 
the friendly, unofficious counsellor of all classes. Ills theology 
was that of a liberal higli-churchman, and hi.s sympathies were 
broad. In convocation he seconded a motion for the disuse of 
the Athanasian Creed, and in the House of Lords he voted for 
the abolition of university tests. He died siiddonly on the 22nd 
of October 1885. 

A I)iogra])ijy by Thomas Jliiglu'S was publislietl in 1887. anci an 
account ol Ins Lancashire litc by J. W. Higgle (1880), who also edited 
2 v'ols. ot Unti'ersiiy and Varoi'hial ixnuous (i887). 

FRASER, JAMES BAILLIE (*783-185(1), ScoUislj traveller 
and author, was born at Keelick in the county t)f Inverness on 
the util of June 1783. He was the eld(‘St ol the four sons of 
Kdward Satclicll Fraser of Reelick, all of whom found their way 
to the East, and gave proof of tludr ability. In t'urly life he 
went to the West Indies and thence to India. In 1815 he made 
a tour of exploration in the Himidayas, accompanied l)y his 
brother William (d. 1835). When Ke/a Kuli Mirza and i\ejeff 
Kuli J\lirza, the exiled Persian princes, visited .ICnglaml, lu* was 
apjiointcd to look after them during their sta3', *'** their 
return he accompanied them as far as Constantinople. He was 
alterwards sent to Persia on a diplomatic mission by land 
Cilcnclg, and effected a most remarkable journey on horseback 
through Asia Minor to Teheran. His health, however, was 
impaired by the exinisurc. In J823 he married a daughter 
of Alexander J^Taser Tytlcr, Lord W'oodhouselee, a sister of the 
historian Patrick Fraser Tytler. He died at Reelick in January 
1856. Fraser is .said to lia\'e displayed great bkill in water- 
colours, and several of his drawings have been engraved ; and 
the astronomical observations which he took during some ol 
his journeys did considerable service to the cartograpliy of Asia. 
The works by which he attained his literary reputation were 
accounts of his travels and fictitious tales illustrative of Eastern 
life. In both he employed a vigorous and impassioned style, 
which was on the whole wtmderfiiHy effective in spite of minor 
faults in taste and flaws in structure. 

Fraser's earliest writings arc: Journal of a Tour ihouf'h Pari of 
the Himuld JMounlains and to the Sources of the Jumna and the Gauges 
(1820); A Narrative of a Jouriuy into Khotasan in the Years /iW 
and including some Amount of the Countries to the North- Jiast 

of Persia (1825) ; and Travels and Adventures in the Persian Prttvimes 
on the Southern Hanks of the Caspian Sea (1826). His romances 
include TVmt Kuzzilbash^ a Tale of Khorusan (1828), an<l its w«juel, 
The Persian Adventurer (j8.,o) ; Allee Neemroo (1842) ; and 2 ' he Dark 
Palcon (1844). He also wrote An Historical and Deseriptire Account 
of J^ersia (^834) ; A Winter’s Journey ( 2 'diar) from Constantinople 
to Teheran (1838) ; Travels in Knordistan^ psopotamiOy <Scr. (1840) ; 
Mesopotamia and Assyria (1842) ; and Military Memoirs of Col. 
James Skinner (1851). 


FRASER, SIR WILUAM AUGUSTUS, Tart. (1826-1898), Eng- 
lish politician, author and collector, was born on the lotli of 
Eebruary 1826, the son of Sir James John Fraser, 3rd baronet, a 
colonel of the 7th Hussars, who had served on Wellington’s staff 
at Waterloo. He was eduealed at JWon and at Christ Church, 
Oxford, entered the 1st Lift* (.iuartls in 1847, retired with a 
captain’s rank in 1852. He then set about entering parlian'ent, 
and the ups and downs of his political career were rather remark- 
able. He was relumed for Barnstaple in 1852, but the election 
was declared void on atcouni of bribery, and the constituency 
was disfranchised for two >cars. At the election of 1857 Sir 
William, who had meantime bei n d<*feated at Harwich, was 
again returned at Barnsla])le. He was, however, dtdeated in 
1859, but was elected in 1863 at Ludlow, 'I'his seat he held for 
only two years, when he was again defeated and did not re-enter 
parliament until 1874, when he was returned for Kidderminster, 
a constituency he represented for six years, when he retired. He 
was a familiar figure at the Carlton C lub, always ready with a 
copious collection of anecdotes of Wellington, Disraeli and 
Napoleon 111 . Tie died on the 17th of August 1898. He vas 
an assiduous eoilector of relics ; and hi.s khrar)^ was sold lor 
some £20,000. His own hooks comprise ]I'r;ny.v on WelUiiglon 
(i88q), Disraeli and fits Day (1891), Hie el Ubique (1893), 
Napoleon III. (189b) and the Waierlno lioJl (j8t>7). 

FRASER, the chief river of British Columbia, Canada, rising 
in two branches among the Kockv Mountains near 52^’ 45' N., 
I i 30' W. Lengll) 740 in . 1 1 first flows N . \V . J i>r a bon 1 1 ( )0 n 1 . . 
then rounds the head of the Cariboo Mountains, and flows 
directly S. for over 400 m. to Hope, win re it ag«iin turns abrujitly 
and flows \V. for 80 rn., falling into the Culf of (Georgia at New 
Westminster. After the jiiiirlion (»f the two forks near its 
noithern (‘xtrt:mily, the first impi>rtant tributary on its .southern 
course is the Stuart, draining Lakes Stuart, E'raser and Franyois. 
One hundn'd mile.s lower down the (^uesnel, draining a large 
lake of the same name, flows in from the east at a town also so 
named. Earther on the l^'raser re{’eiv(‘s fix)m Lie* west the 
Chilcotin, and at Lyllon, al)(»nl 380 m. from the sea, the 'J hoinp- 
.son, its largest trihntarN', flow's in from the east, draining a si*ries 
(d mountain lakes, and reeei\'ing at Kamloo])S the North 
Thompson, w'hich flows throngfi deep and ini]3assahle canyons. 
Below Hope the Liilooet flows in from the north. 'I'Ik* liaser 
is a typical mountain stream, rapid aiul im})etiu)us Ihrougb all 
its length, and liki^ most of its tributaries is in many pails not 
navigable even by canoes. On its southern course between 
Lyttun and Vale, W'bilc bursting its wav through the Coast 
Range, it flow's through majestic canyons, which, like those 
of the Thompson, were the .scene of man)’ Iragidii s iluring tlie 
days of the gold-rush to the Cariboo dish let. At Vale, about 
80 m. from its mouth, it. becomes na\ugabJe, though its course 
is still very rapid. In the Cariboo district, comprised within the 
great bend of the river, near 1 cte Jaune ( ache, are many valuable 
gold deposits. With its trilnitaries the Fraser drains the wholi* 
province from 54^' to 49^^ N., exce.pl the extreme soutli-eastern 
corner, which is w'ithin the basin of the C olumbia and its tributar)' 
the Kootenay. 

FRASERBURGH, a police burgh and seaport, on the N. coast 
of Aberdeenshire, Scotland. Bop. (1891), 7.F'b ; (1903), 

It is situated 47! m. by rail N. ol Aberdeen, from which there 
is a branch line, of which it is the lerii.iruis, of the Cireut Nortii 
of Scotland railway. ]t take.s its iiinrie from .Sir Alexander 
E'raser, the ancestor of Lord SalLoim, wJio.se seal, j^hilorth 
llou.se, lies 2 m. to the south. Sir Alexander obtained for it 
in 1613 a charter as a burgh of royalLv, and also in 1592 a charier 
for the foimding of a university. Ulus latter project, however, 
was not carried out, and all that remains of the building in- 
tended for the college is a tliree-storcyed tower. Uhe old castle 
of the Fra.sers on Kinnaird Head now contains a lighthou.se, 
and dose by is the Wine Tower, with a cave below. The 
town cross is a fine structure standing up3)n a huge liexagon, 
surmounted by a stone pillar 12 ft. liigh, ornamented by the 
royal and E'raser arms. U'he port is one of the leading stations 
of the herring fishery' in the north of Scotland and the head 
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of a fishery district. During the herring season (June to Sep- 
tember) the population is increased by upwards of 10,000 per- 
sons. The fleet numbers more than 700 boats, and the annual 
value of the catch exceeds £200,000. The harbour, origin- 
ally con.stnicted as a refuge for British ships of war, is one 
of the best on the east coast, and has been improved by the 
widening of the ])icrs and the extension of the breakwaters. 
It has an area of upwards of eiglit acres, is easy of acccs.s, and 
affords anchorage for ves.sels of every size. 

FRASERVILLE (formerly Riviere du Loop en Bas), a town 
and watering-place in Tcmiscoiiata county, Quebec, (Canada, 
107 rn. (by water) north-east of Quebec, on the south shore of 
the St Lawrence riv'^cr, and at the mouth of the Ri\'it’rc du Loup, 
at the junction of the Intercolonial and Temiscouata railways. 
It contains a convent, boys’ college, hospital, .several mills, 
and is a favourite summer resort on account of the angling and 
shooting, and the magnificent scenery. Pop. (i(>oi) 450 (>. 

FRATER, Frateu House or Ku atery, a temi in architec- 
ture for the hall where tlie members of a monastery or friary 
met for meals or refreshment. The word is by origin the same as 
“ refectory.’’ The older forms, such as jreitur, jrayior and the 
like, show the word to be an adaptation ol the O.F'r. jrailtmr, 
a shortened form of rrfraiiour, from the Med. T.al. rclcclorium . 
'fhe word has been confused with Iraier, a brother or friar, 
and hence sometimes confined in meaning to the dining-hall 
of a friary, while “ refectory ” is used of a monastery. 

FRATERNITIES, COLLEGE, a class of student societies 
pec uliar to the colleges and universities of the ITniled States and 
(anada, with certain common characteristics, and mostly 
named from two or three letters of the (ireck alphabet : heru'e 
they are fn'cjuently ealletl ‘‘ (Ireek Letter Societies.’’ 'fhey are 
organized on the lodge .system, and each fraternity comprises 
a tiuniher of affiliated lodges of which only one of any one 
fraternity is connected witli the same institution, 'flic lodges, 
called “ chajiters,” in memory of the eonvocations of monks ol 
medieval times, are usually designated by (Jreek lett‘*rs also. 
Tliev are nominally .secret, with one ex('eption {Delta U l*silo}i'). 
Mach chapter admits memliers from the lowest or freshman 
eiass, and of course lo.ses its members as the students depart 
from college, eonsec|uenlly each chapter has in it at the .same 
time members oi all the four ('ollege class(‘s and fre(]uently iho.se 
pursuing jKisigraduate studies. Where the attendance at a 
c'ollege is large the material from which fraternity members 
may be drawn is correspondingly abundant, and in some of the 
large colleges (r.g. at (brnell University and the University of 
Mic'higan) there are chapters of over twcaitv fraternities. .Ml 
the fraternitit‘s aim tt) be select and to pick their members from 
the mass of incoming students. W here, howaner, the mateiial 
to select from is not abundant and the rival fraternitic;s are 
numerous, care in seleetion is im|)ossil)le,an(l the chapters at any 
one college are apt to .secure much the .same general type c»l men. 
Many of the fraternities have, however, on account of a persistent 
sel^'rLion of men of about the .same tastes at different colleges, 
acquired a distinct c'haracter and individuality : lor instance. 
Alpha Della Phi is literary. 

'I’he first of the.se fralernitie.s was the Phi Beta Kappa, founded 
at the (bllege of William and Mary at Williainshurg, X'irginia, 
in 1776. It was a little .soi*ial club of live .students: John 
Heath, Richard Booker, 'Fhomas Smith, Annistcad Smith and 
John Jones. Us lxulf;e was a .S(|uare .silver medal displaying 
the (Iret'k letters of its name and a lew symbols. In 1770 it 
ciuthori/e<! I^lisha Parinelc:e, one of its members, to estalilish 
“ meetings” or chapters at \’alc and Harvard, these chapters being 
authorized to esiaiilish subordinate branches in their respective 
states. In 1781 the Uollege of W'illiam and Mary was clo.sed, its 
Iniildings being occupied in turn by the British, French and 
American troops, and tlu* .soc'icty ceased to <‘xist. The two 
luanclies, however, were established— that at Vale in 1780 and 
that at 1 larvard in 1781. ('hapters were established at Dartmouth 
in 1 787. at Union in 181 7,atBowdoin in 1824 and at Brown in 1830. 
'I’his society changed its character in 1826 and became non-secrct 
and purely honorary in ('haracter, admitting to membership a 


certain proportion of the scholars of highest standing in each 
class (only in classical courses, usually and with few exceptions 
only in graduating classes). More recent honorary societies 
of similar character among schools of science and engineering 
are Sif'ma Xi and Tau Beta Pi, 

In 1825, at Union College, Kappa Alpha was organized, 
copying in style of badge, membership restrictions and the like, 
its predecessor. In 1827 two other similar societies, Sigma Phi 
and Delta Phi, were founded at the same place. In 1831 Sigma 
Phi placed a branch at Hamilton College and in 1832 Alpha 
Delta Phi originated there. In 1833 Psi Upsilon, a fourth 
society, was organized at Union. In 1835 Alpha Delta Phi 
placed a chapter at Miami University, and in 1839 Beta Theta Pi 
originated there, and so the system spread. I'hese fraternities, 
it will be observed, were all undergraduate societies among the 
male students. In agio the total number of men’s general 
fraternities was 32, with 1068 living chapters, and owning 
property worth many millions of dollars. In 1864 Theta A'/, 
the first professional fraternity restricting its membership to 
students intending to engage in the same profession, was organ- 
ized. 'J'here were in 1910 about 50 of the.se organizations 
with some 400 chapters. In addition there are about joo 
local societies or chapters acting as independent units. Some 
of the older of these, such as Kappa Kappa Kappa at Dartmouth, 
IKA at Trinity, Phi Nu Theta at W^'eslcyan and Delta Psi at 
Vermont, are permanent in character, but the majority of them 
arc purely temporary, designed to maintain an organization 
until the society l>e(‘omes a chapter of one of the general fra- 
ternities. In 1870 the first women’s society or “ sorority, ’ 
the Kappa Alpha Theta, was organized at De l^iiiw Univcrsit}-. 
There were in 1910, 17 general .sororities with some 300 ael!\e 
cliaplers. 

It is no exaggeration to .say that these apparently insignificant 
organiz.iition.s of irrespon.sihk* .students ha\'e modified the college 
lile ol America and liiive had a wide influence. Members join 
in the impressionalile years of their youth ; they retain for their 
organizations a peculiar loyally and affection, and freely conln- 
bute with money and infiuen(*e to their advancement. 

Almost universally the members of any particular chapter 
(or part of them) live together in a lodge or chapter hous(\ 
'I’he men's fraternities own hundreds of liouses and rent as inan\ 
more. Ibe fraternities form a little aristocracy within the 
college community. Sometimes the line ol separation is invisihh*, 
sometimes sharply mark(‘d. Sometimes this condition militale.^ 
against the c'olhige discipline and sometimes it assists it. C on- 
flicts not iiifrecjnently t)ccnr ])etween the fraternity and non- 
fraternily element in a college. 

It can readily he understood how young men living together in 
the intiniaU* relationship of daily contact in the same hou^^e, 
having much the same tastes, culture and aspirations would form 
among themselves enduring friendships. In addition each 
Iraternity has a reputation to maintain, and this engender^ an 
esprit du ct>rps which at limes places loyalty to fraterniiy 
intere.sts above loyalty to college interest or the real advantage 
of the individual. At commemuiinents and upon other occasion^ 
the former members of the chapters return to their chapter 
houses and help to foster the prifle and loyalty of the uuder- 
graduates. 'The chapter houses are eonunonly owned by corpora- 
tions made up of the alumni. 'I'his brings the undergraduates 
into contact with men of mature age and often of national fame, 
who treat their membership as a serious privilege. 

The de\Tlopment of this coliegiate aristocracy has led Ut 
jealoiKsy and bitter animosity among those not selected for 
membership. Some of the states, notably South (’arolina and 
Arkansas, have by legislation, either abolished the fraternities at 
state-controlled institutions or seriously limited the privileges 
of their members. The constitutionality of such legislation has 
never been tested. Litigation has occasionally ari.sen out of 
attempts on the part of college anthoriticjs to prohibit the 
fraternities at their several institutions. This, it has been held, 
may lawfully be done at a college maintained by private endow- 
ment but not at an institution supported by public funds. Jn 
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the latter case all classes of the public are equally entitled to 
the same educational privileges and members of the fraternities 
may not be discriminated against. 

The fraternities are admirably organized. I'lie usual system 
comprises a legislative body made up of delegates from the 
different chapters and an executive or administrative body 
elected by the delegates. Few of the fraternities have any 
judiciary. None is needed. The financial systems are sound, 
and the conventions of delegates meet in various parts of the 
United States, several hundred in number, spend thousands of 
dollars in travel and entertainment, and attract much public 
attention. Most of Jjie fraternities have an inspection system 
by which chapters are periodically visited and kept up to a (wtain 
level of excellence. 

The leading fraternities piildisli jourmils usually from four to 
eight times during the college year. The earliest of these was 
the Beta Theta Pi, first issued in 1872. All publish catalogues 
of their members and the most prosperous have issued histories. 
'Fhcy also publish song books, music and many ephemeral and 
local publications. 

The alumni of the fraternities arc organized into clubsor associa- 
tions having headquarters at centres of population. These 
organizations are somewhat loose, but nc^vcrtheless are capable 
of much exertion and influence should occasion arise. 

The college fraternity system has no parallel among the students 
of colleges outside of America. One of the curious things about 
it, however, is that while it is practically uniform throughout 
the United States, at the three prominent universities of Harvard, 
Yale and Princeton it differs in many respects from its character 
elsewhere. At Harvard, although there are chapters of a few 
of the fraternities, their influence is insignificant, their place 
being taken by a group of local societies, some of them class 
organizations. At Vale, the regular system of fraternities 
obtains in the engineering or technical department (the Sheffield 
Scientific School), hut in the classical department the fraternity 
chapters are called “ junior societies, because they limit their 
membership to the three upper classes and allow the juniors 
each year practically to control the chapter affairs. (xTtain 
senior societies, of which the oldest is the Skull and Bones, 
which are inter-fraternity societies admitting freely members of 
the fraternities, are more prominent at Vale than the fraternities 
themselves. Princeton has two (secret) literary and fraternal 
.societies, the American Whig and the Cliosophic, and various 
local social clubs, with no relationship to organizations in other 
colleges and not having (ireek letter names. 

Al a few universities (for instance, Michigan, ( omell and Vir- 
ginia), senior societies or other inter-fraternity societies exert great 
influence and have modified the strength of the fraternity system. 

Of late years, numerous societies bearing Greek names and 
imitating the externals of the college fraternities have sprung 
up in the high schools and academies of the country, but have 
excited the earnest and apparently united opposition of the 
authorities of such schools. 

See William I^iimond Baird, American College Fraternities (0th 
c<l., New York, 1905) ; Albert C Ste.veris, Cyclopedia of Fraternities 
(Paterson, N.J., 1899) ; Henry D. Sheldon, Student Life and Customs 
(New York, 1901) ; TIomcr 1 .. l*atler.soii, Patterson’ s College and 
School Directory (Chicago, I9t>4) ; H. K. Kellogg, ColleQC Secret 
Societies (Chicago, 1874) ; Albert P. Jacobs, Greek Letter Societies 
^Detroit, 1879). (W. R. 13 .*) 

FRATICELLI (plural diminutive of Jtal. frate, brother), the 
name given during the 13th, 14th and 15th centuries to a number 
of religious groups in Italy, differing widely from each other, but 
all derived more or less directly from the Franciscan movement. 
Fra Salimbene says in his Chronicle (Parma ed., p. 108) : “ All 

who wished to found a new rule borrowed something from the 
Franciscan order, the sandals or the habit.'’ As early as 1238 
Gregory IX., in his bull Quomam ahnndainl iniquitas, condemned 
and denounced as forgers (taiiquam falsarios) all who begged or 
preached in a habit resembling that of the mendicant orders, 
and this condemnation was repeated by him or his successors. 
The term Fraticelli was used contemptuously to denote, not any 
particular sect, but the members of orders formed on the fringe 
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of the church. 'Fhus Giovanni Villani, speaking of the heretic 
Dolcino, says in his Chronicle (bk. viii. ch. 84) : “ He is not a 

brother of an ordered rule, but a fraticello without an order." 
Similarly, John XXII., in his bull Sancta Rotnana et Lhiiversalis 
Ecclesia (28th of December 1317), condemns vaguely those 
“ profanae multitudinis viri commonly called Fraticelli, 01 
Brethren of the Poor Life, or Bizocchi’ or Beguines, or by all 
manner of other names." 

Some historians, in their zeal for rigid classification, have 
regarded the Fraticelli as a distinct sect, and have attempted 
to discover its dogmas and its founder. Some of the con- 
temporaries of the.se religious grouf)s fell into the same error, 
and in this wav the vague term Fraticelli has sometimes been 
applied to the discijdes ol Armanno Pongilupo of Ferrara (d. 12^9). 
who was undoubtedly a Cathar, and to the followers of Geiard 
Segarelli and Dolcino, who were always known among them 
selves as Apostolic Brethren (Apostulici). Furlhermore, it seems 
absurd to cla.ssify both the Dolcinists and the Spiritual F ranciscans 
as Fraticelli, since, as has been pointed out by Fdirle /. 

Idt. M. Kirchenf^esch. des Mittelaliers, ii. 107, &(*.), Angelo of 
Clarino, in his De seplem trihulationibtis, written to the gloiy of 
the Spirituals, doi‘s not scruple to stigmatize the Dolcinists as 
“ disciples of the devil." It is c‘qually absurd to include in the 
same category the ignorant Bizocchi and Segarellisls and such 
learned disciples of Michael of (V.sena and Louis of Bavaria as 
William of Occam and Bonagratia of Bergamo, who have often 
been placed under this comprehensi\*e rubric. 

The name FVaticelli may more justly be apjilied to the most 
exalted fraction ol Franciscanism. In 1322 .some pristmers 
declared to the inquisitor Bernard (iiii at 'loiilou.se that the 
Franciscan order was divided into three .sections the ( onven 
vcntuals, who were allowed to retain their real and personal 
property ; the Spirituals or Beguines, who were at that time 
the objects of persecution ; and the Fraticelli of Sicily, who.se 
leader was Henry of Leva (see (>ui’s Practica Inquisitiunts, v .) 
It is this fraction of the order which John XXJl. condemneil 
in his bull Gloriosam Kcclestam (23rd of January 1318), but 
without calling them Fraticelli. Henry of (Vva had taken refuge 
in Sicilv at the time of Pope Boniface VIIl.’s persecution of the 
Spirituals, and thanks to the good offices of FVederick ol Sicily, 
a little colony of Franci.scans who rejected all property had soon 
established itself in the island. Ibider Pope ('lenient V., and 
more especially undtT Pope John XXIJ., fresh Spirituals joined 
them ; and this group of exalted and isolated ascetics soon 
began to regard itself as the .sole legitimate order of the Minorites 
and then as the sole ( atholic Church. After being excommuni- 
cated as ‘‘schismatics and rebels, founders of a sui)crstilious 
.sect, and propagators of false and pe.stifcrous doctrines," they 
proceeded to elect a general (for Michael of ( esena had di.suvowed 
them) and then a pope called Celestinc (L. Wadding, A wales, 
at date 1313). The rebels continued to carry on an active 
propaganda. In 'J'uscany particularly the Inquisition made 
persistent efforts to suppress them ; F'F)rence afflicted them 
with severe laws, but failed to rouse the populac e against them. 
The papacy dreaded their social even more than their dogmatic 
influence. At first in Sicily and afterwards throughout Italy 
the Ghilicllines gave them a warm welcome ; the rigorists and 
the malcontents who had either left the church or were on the 
point of leaving it, were attracted by thc.se communities ot 
needy rebels ; and the tribune Rienzi was at one time disposed 
to join them. 'Fo overcome these ascetics it was noces.sary to 
have recourse to other ascetics, and from the t)iitsct the reformed 
Franciscans, or Franciscans of the Strict Ob.servancc, under the 
direction of their first leaders, Paoliiccio da Trinci (d. 1390), 
Cbovanni Stronconi (d. 1405), and St Bcrnardine ol Siena, had 
been at great yjains to resb^re the Fraticelli to orthodoxy. These 
early efforts, however, had little success. Alarmed by the 
numlxjr of the sectaries and the extent of their influence, }r)pe 
Martin V., who had encouraged the Gbservants, and particularly 
Bernardine of Siena, fulminated two bulls (1418 and 1421) 
against the heretics, and entrusted different legates with the task 
of hunting them down. 7 'hese measures iailing, he decidcul, in 
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1426, to appoint two Observants as inquisitors without territorial 
limitation to make a special crusade against the heresy of the 
Fraticelli. These two inquisitors, who pursued their duties 
under three ])opes (Martin V., Eugenius IV. and Nicholas V.) 
were (liovanni da ( apistrano and Giacomo della Marca. The 
latter’s valuable lhalogus contra Fraticellos (Baluze and Mxmsi, 
Miscellanea, iv. c;f)5-bio) gives an account of the doc^trines of 
these heretics aiul of the activity of the two inquisitors, and shows 
that the Fraticelli not only constituted a distinct church but 
a distinct society. They had a jiopc called Rinaldo, who was 
elected in T429 and was succeeded by a brother named Gabriel, 
'i'his supreme head of their church they styled “ bishop of 
Philadelphia,” Philadelphia being the mystic name of their 
community ; under him were bishops, c.g. the bishops of 
JHorence, Venice, &c. ; and, furthennore, a member of the 
community named Gugliclmo Majoretto bore the title of 
“ EmpiTor of the Christians.” This organization, at least in 
so far as concerns the heretical church, had already been oljserved 
among the Fraticelli in Sicily, and in 1423 the general council 
of Siena affirmed with horror that at Peniscola there was an 
hereticiil pope surrounded with a college of cardinals v;ho made 
no attempt at concealment. From 1426 to 1440 the Fraticelli 
were unremittingly pursued, imprisoned and burned. The sect 
gradually died out after losing the protection of the common 
people, whose sympathy was now transferred to the austere 
Observants and their miracle-worker (.apistrano. From i46() 
to 1471 there were sporadic burnings of Fraticelli, and in 1471 
Tommaso di Scarlino was sent to l*iombino and the littoral of 
'riis<\any to track out some Fraticelli who had l)een discovered 
in those parts. After that date the name disappears from histor>'. 

See F. Ehrle, '* J,)ie Spinliiiileii, ilir Vcrhaltiiis ziim Franzis- 
loincrordoii uud zu den FoiticeHen " and '' Ziir VorgcsclucUte do.s 
('oricils von Vieiiiu," m Arihiv fur Litcratur- und Ktrchengcschichie 
fhs M ittiilalter'i, vols. i , ii., in. ; Wclzcr and Welte, Ktrchenlexihon^ 
s,v. “ l*'‘ratirfllcu ” ; II ('. llistorv of the Inquisition of the Middle 
ill. 129-180 (London, 1H88). (P. A.) 

FRAUD (Dit. jraus, deceit), in its widest sense, a term which 
has never been exhaustively dt'fined by an English court of law, 
and for legal purpo.ses probably cannot usefully be defined. But 
as denoting a cause of action for which damages can be recovered 
in civil proceedings it now has a clear and settled nuianing. In 
actions in wffiich damages are claimed for fraud, the difficulties 
and obscurities which commonly arise are due rather to the 
complexity of modern commerce and the ingenuity of modern 
swindlers than to any uncertainty or technicality in the modern 
law. To succet'd in such an action, the person aggrieved must 
first prove a representation of fact, made either by words, by 
writing or by conduct, which is in fai't untrue. Mere conceal- 
ment is not actionabk.* unless it amounts not only to suppressio 
veri^ but to suggest to jalsi. An expression of opinion or of 
intention is not enough, unless it can be shown that the opinion 
was not n allv lield, or that the intention was not really enter- 
tained, in which case it must lie liorne in mind, to u.se the phrase 
of f.^ird Bowen, that the state of a man’s mind is as much a matter 
of fact as the state of his digestion. Next, it must be proved that 
the representation w'as made without any honest belief in its 
truth, that is, either with actual knowledge ot its falsity or with 
a reckless disregard whether it is true or false. It was finally 
established, after much controversy, in the case of Derry v. 
Peek in 1889, that a merely negligent misstatement is not action- 
able. Further, the person aggrieved must prove that the 
offender made the representation with the intention that he 
should aet on it, though not mressarily directly to him. and that 
he did in fact aet in reliance on it. I^.slly, the complainant 
must prove that, as the dire<'t consequence, he has suffered 
actual damage capable of pecuniary measurement. 

As soon as the case of Derry v. Peck had established, as the 
general rule of law, that a merely negligent misstatement is not 
actionable, a statutory exception was made to the rule in the 
case of directors and promoters of companies wlw publish 
prospectuses and similar documents. By the Directors* Liability 
Act 1890, such persons are liable for damage caused by untrue 
statements in sum'll documents, unless they can prove that they 


had reasonable grounds for believing the statements to be true. 
It is also to be observed that, though damages cannot be re- 
covered in an action for a misrepresentation made with an honest 
belief in its truth, still any person induced to enter into a wn- 
tract by a misrepresentation, whether fraudulent or innocent, is 
entitled to avoid the contract and to obtain a declaration that 
it is not binding upon him. This is in accordance with the rule 
of equity, which since the Judicature Act prevails in all the 
courts. Whether the representation is fraudulent or innocent, 
the contract is not void, but voidable. The party misled must 
exercise his option to avoid the contract without delay, and 
before it has l^ecome impossible to restore the other party to the 
position in which he stood before the contract was made. If he 
is too late, he can only rely on his claim for damages, and in 
order to assert this claim it is necessary to prove that the mis- 
representjition was fraudulent. Fraud, in its wider sense of 
dishonest dealing, though not a distinct cause of action, is often 
material as preventing the acquisition of a right, for which good 
faith is a necessary condition. Also a combination or conspiracy 
by two or more persons to defraud gives rise to liabilities not 
very clearly or completely defined. 

FRAUENBURG, a town of Germany, in the kingdom of 
Prussia, on the Frische Ilaff, at the mouth of the Bande, 41 m. 
S.W. from Konigsberg on the railway to Elbing. Pop. 2500. 
The cathedral (founded 1329), with six towers, stands on a 
commanding eminence adjoining the town and surrounded by 
castellated walls and bastions. This is known as Dom-Frauen- 
burg, and is the sciit of the Roman Catholic bishop of Ermeland. 
Within the cathedral is a monument to the astronomer Copernicus 
bearing the inscription Astronomo celcberrimo, cujus notnm el 
gloria utrumque implevii orhem. There is a small port with 
inconsiderable trade. Frauenberg was founded in 1287 and 
received the rights of a town in 1310. 

FRAUENFELD, the capital of the Swiss canton of Thurgau, 
27 m. by rail N.E. of Zurich or i4i m. W. of Romanshorn. 
It is built on the Murg stream a little above its junction with the 
'J’hur. It is a prosperous commercial town, being situated at 
the meeting point of several routes, wiiile it possesses several 
industrial establishments, chielly concerned with different 
branches of the iron trade. In 1900 its p<;pulation (including the 
neighbouring villages) was 77fii, mainly German-speaking, 
while thiTe were 5563 Protestants to 2188 Romanists. Frauen- 
fcld is the artillery depot for North-East Switzerland, 'i’he upper 
town is the older part, and centres round the castle, of which the 
tower dates from the loth century, though the rest is of a later 
period. Both stood on land belonging to the abbot of Reichenaii, 
who, with the count f)f Kyburg, founded the town, which is first 
mentioned in 1255. The abbot retained all manorial rights till 
1803^ while the political powers of the Kyburgers (who were tlu! 
“ protectors ’* of Reichenaii) passed to the Habsburgs in 1273. 
and were seized by the Swiss in 1460 with the rest of the 
'Fliurgau. In 1712 the toivn succeeded Baden in Aargau as the 
meeting-place of the Federal Diet, and continued to be the capital 
of the (Confederation till its transformation in 1798. In 1799 it 
was successively occupied by the Austrians and the PVench. 
The old Capuchin convent (1591-1848) is now occupied as a 
vicarage by the Romanist priest. (W. A. B. C.) 

FRAUENLOB, the name by which Heinrich von Meissen, 
a (^rman poet of the 13th century, is generally known. He 
seems to have accjuired the sobriquet because in a famous 
Liederstreit with his rival Regenbogen he defended the use of the 
word Frau {i.e, — ladv) in.stead of Weib (ivip== vtomoji). 

P’rauenlob was born about 1250 of a humble burgher family. 
His youth was spent in straitened circumstances, but he gradu- 
ally acquired a reputation as a singer at the various courts of 
the German princes. In 1278 we find him with Rudolph I 
ill the Marchfeld, in 1286 he was at Prague at the knighting of 
Wenceslaus (Wenzel) II., and in 1 31 1 he was present at a knightly 
festival t:elebrated by Waldemar of Brandenburg before Rostock. 
After this he settled in Mainz, and there according to the popular 
account, founded the first school of Meistersingers (g.v.). He 
died in 1318, and was buried in the cloisters of the cathedral at 
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Mainz. His grave is still marked by a copy made in 1783 of the 
original tombstone of 1318 ; and in 1842 a monument by Schwan- 
thaler was erected in the cloisters. Frauenlob’s poems make a 
great display of learning ; he delights in far-fetched metaplwrs, 
and his versification abounds in tricks of form and rhyme. 

Fraucnlob's poetry was edited by L. Ettniiiller In 1843 ; a si-lcction 
will be found in K. JtJartsch, Deutsche Liederd ichtet des is, his 
Jahthunderts (3rd ed., 1893). An Englisli translation of Fraucnlob’s 
'Catitica raniicorum, by A. E. Krooger, with notes, appeared in 1877 
at St Ix>uis, U.S.A. See A. Bocrkel, Fvauenlob (2nd cd., 1881). 

FRAUNCE^ ABRAHAM (r. 1558-1633), English poet, a native 
of Shropshire, was born between 1558 and 1560 His name was 
registered as a pupil of Shrewsbury School in January 157 1/2, 
and he joined St John’s College, Cambridge, in 1576, becoming a 
fellow in 1580/81. His Latin comedy of T dedicated to 

Sidney, was probably writlen at Cambridge, where he remained 
until he had taken his M.A. degree in 1583. He was calkxl to the 
bar at Gray’s Inn in 1588, and then apparently practised as a 
barrister in the court of the Welsh marches. After the death of 
his patron Sir Philip Sidney, Fraunce was protected by Sidney’s 
sister Mary, countess of Pembroke. His last work wa.s published 
in 1592, and we have no further knowledge of him until 1633, 
when he is said to have written an Elyithalamium in honour 
of the marriage of Lady Magdalen ICgerton, 7th diiughtcr of the 
carl of Bridgwater, whose scrAdee he may possibly have entered. 

His works are : The Lamentafions of Amintas for the death 
of Phyllis (1587), a version in English hexameters of his friend’s, 
Thomas Watson’s, T.atin Aniyntas ; The Laiviers I^ogike, exem- 
plifying the proecepts of Logike by the practise of the common 
T,awe (1588); Arcadian Hheiorike (1588); Ahrahami Pransi 
Jnsignium, Armorum . . . explicatio (1588); The Countess of 
Pembroke's Yvychurch (1591/2), ronbiining a translation of 
Tasso’s Aminta^ a reprint of his earlier version of Watson, 
“ The J. amenta t ion of Cory don for the love of Alexis ” (Virgil, 
(‘clogue ii,), a short translation from Tleliodorus, and, in the third 
part (1592) Aminta’s Dale,” a collection of “ conceited ” 
tales supposed to he related by the nymphs of Ivy church ; 
The Countess of Pembroke's Emanuell (1591); The I'hird Part 
of the Countess of Pembroke's Ivy church, enti tided Aminta's Dale 
(1592). Ilis Arcadian Rhelorike owes much to earlier critical 
treatises, but has a sjiecial interest from its references to Spenser, 
and Fraunce quotes from the Faerie Qiieene a year before the 
publication of the first books. In Colin Clout’s come home 
again,” Spenser speaks of Fraunce as Cor}’don, on account of his 
translations of Virgil’s second eclogue. His poems are written in 
classical metres, and he was regarded by his cont.emporaries 
as the ])e‘5t exponent of Gabriel IIar\'ey’s theory. Even Thomas 
Nashe had a good word for ” swectc Master France.” 

The Countess of Pembroke's Fmanuell, hexameters oil tlie nativity 
and passion of Christ, w'lth versions of sonic psalms, w'ere reprint'd 
by Dr A. B, Grosart in the third volume of his M iscellames of the 
Fuller Worthies Library (1872). Joscjih Hunter m his Chorus Vatum 
stated that five of Fraunce's songs were included in Sidney’s 
and Stella, but it is probable that those should be attributed not to 
Fraunce, lint to Thomas Campion. See a life prefixed to tht' tran- 
scription of a MS. Latin comedy by Fraunce, Victoria, by Professor 
G. Moore Smith, published in Bang’.s Materialien zur Kundc des 
dltercn cnglischen Dramas, vol. xiv., 190O. 

FRAUNHOFER, JOSEPH VON (1787-1826), German optician 
and physicist, was born at Straubing in Bavaria on the 6th of 
March 1787, tlie son of a glazier who died in 1798. He was 
apprenticed in 1799 to Weichselberger,aglass~polishcr and looking- 
glass maker. On the 2i.st of July 1801 he nearly lost his life 
by the fall of the house in which he lodged, and the elector of 
Bavaria, Maximilian Joseph, who was present at liis extrication 
from the ruins, gave him 18 ducats. Willi a portion of this sum 
he obtained release from the last .six months of his apprenticeship, 
and with the rest he purchased a glass-polishing machine. He 
now employed himself in making optical gkvsscs, and in engraving 
on metal, devoting his spare time to the perusal of works on 
mathematics and optics. In i8o6 lie obtained the pbice of 
optician in the mathematical institute whicli in 1804 had been 
founded at Munich by Joseph von Utzschneider, G. Reichenbach 
and J. Liebhcrr ; and in 1807 arrangements were made by 


Utzschneider for his instruction by Pierre Louis Giiinand, a 
skilled optician, in the fabrication of flint and crown glass, in 
which he soon became an adept (see R. Wolf, Cesch, der Wissensch, 
in Deutschl. bd. xvi. p. 586). With Reichenbach and Utz- 
schneider, Fraunhofer established in i8oq an optical institute 
at BenedictlDcucrn, near Munich, of which he in 1818 became 
sole manager. The institute was in 1819 removed to Munich, 
and on Fraunhofer’s death came under the direction of G. Merz. 

Amongst the earliest mechanical contrivances of Fraunhofer 
was a machine for polishing mathematically uniform spherical 
surfaces. He was the inventor of the stage-micrometer, and of 
a form of heliometer ; and in 1816 he succeeded in constructing 
for the microscope achromatic glasses of long focus, consisting of 
a single lens, the constituent glasses of which were in juxta- 
position, but not cemented together. The great reflecting 
telescope at Dorpat was manufactured by him, and so great was 
the skill he attained in the making of lenses for achromatic 
telescopes that, in a letter to Sir David Brewster, he expressed 
his willingness to funiish an achromatic glass of 18 in. diameter. 
Fraunhofer is especially known for the researches, published in 
the Denkschriften der Mimchener Akademie for 1814-1815, by 
which he laid the foundation of solar and stellar chemistry. 
Ilie dark lines of the spectrum of sunlight, earliest noted by 
Dr W. H. Wollaston {PhiL Trans., 1802, p. 378), were inde- 
pendently discovered, and, by means of the telescope of a 
theodolite, between which and a distant slit admitting the 
light a prism was interposed, were for the first lime carefully 
observed by Fraunhofer, and have on that account been desig- 
nated ” Fraunhofer’s lines.” He constructed a map of us many 
as 576 of tliese lines, the principal of which he denoted by the 
letters of the alphabet fnim A to (J ; and by ascertaining their 
refractive indices he determined that their relative positions are 
constant, whether in spectra prodiued by the direct rays of the 
sun, or by the rcfliTted light of the moon and planets. I'he 
spectra of the stars he obtained by using, outside the object-glass 
of his telescope, a large prism, through which the light passed 
to h(‘ brought to a focus in front of the eye-piece. He showed that 
in the sp<‘ctra of the fixed stars many of the dark lines were 
different from those of the solar spectrum, whilst other well- 
known solar lines were wanting ; and lie concluded that it was 
not by any action of tlie terrestrial atmosphere upon the light 
passing through it that the lines were produced. He further 
expressed the lielief that the dark lines D of the solar spectrum 
coincide with the bright lines of tlie sodium flame. He was also 
the inventor of the diffraclion grating. 

In 1823 he was appointed conservator of the physical cabinet 
at Munich, and in the following year he received from the king 
of Bavaria the civil order of merit. He died at Munich on the 7th 
of June 1826, and was buried near Reichenbach, whose decease 
had taken place eight years pre\'iously. On Iiis lonib is the 
inscription “ Ajiproximavil sidera.” 

St‘€ 1 voii Utzschiicicler, Kurzer JUnris\ der J.ehensf^eickuhte de,^ 
Herrn Dr J. von h'raunknfer (Munich, 1X2O) ; and CJ AUtz, Das Leben 
und Wirken Fraunhofers (I^iiidshnt, J8O5) 

FRAUSTADT (I’olish, Wszowa), a town of Germany, in the 
Prussian province of Posen, in a fiat sandy country dotted with 
windmills, 50 m. S.S.W, of Posen, on the railway Lissa-Sagan. 
Pop. (including a garrison) 7500. It has three Evangelicfil 
and two Roman Catholic churches, a classical school and a 
teachers’ seminary' ; the manufactures include woolk n and 
cotton goods, hats, morocco leather and gloves, and there is a 
considerable trade in corn, cattle and wool. Fraustadt was 
founded by Silesians in 1348, and afterwards btdonged to the 
principality of Glogau. Near the town the Swedes under Charles 
XIL defeated the Saxons on the 13111 of February 1706. 

FRAYSSINOUS, DENIS ANTOINE LUC, Comte he (1765-^ 
1841), French prelate and statesman, distinguished as an orator 
and as a controversial writer, was born of humble parentage 
at Curi^res, in the department of Aveyron, on the 9th of May 
1765, He owes his reputation mainly to the lectures on dog- 
matic theology, known as the “ conferences ” of Saint Sulpicti, 
delivered in the church of Saint Sulpice, Paris, from 1803 to 
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1809, to which admiring crowds were attracted by his lucid ! 
exposition and by his graceful oratory. The freedom of his lan- 
guage in 1809, when Nhijioleon had arrested the pope and de- 
clared the annexation of Rome to France, led to a prohibition 
of his lectures ; and the dispersion of the congregation of Saint 
Sulpicc in 1811 was followed by his temporary retirement from 
the capital. He returned with the Jiourbons, and resumed his 
lectures in 1814 ; but the events of the Hundred Days again 
compelled him to withdraw into priv'ate life, from which he did 
not emerge until February j8j6. As court preacher and almoner 
to Louis XVill., he now entered upon the period of his greatest 
puf)lic activity and influence. In connexion with the con- 
irov'crsy raised by the signing of the reactionary concordat of 
1817, he published in 1818 a treatise entitled Vrais Principes 
lie /Vg//,sr CtalLirane sur la puissance ecclesiastique^ which though 
unfavourably criticized by l^imcnnais, was received with favour 
by the ( ivil and ecclesiastical authorities. The consecration of 
Krayssinous as bishop of Ilcrmopolis “ in partibiis,” his election 
to the French Academy, and Ins appointment to the grand-master- 
ship of the university, followed in rapid successioti. In 1824, 
on lh(; accession of Charles X., he became minister of public in- 
struction and of ecclesiastical affairs under the administration 
of Villele ; and abcjut the same time he was created a peer of 
bViiiice with the title of count. 11 is term of ofl'ice was chiefly 
marked by the recall of the Jesuits. In 1825 he published his 
lectures under the title Defense du < hrisiinnisme. 'Hie work 
passed through 15 editions within j8 years, and was translated 
into several Juiropean languages. In 182S lie, along with his 
(’olh'agues in tla* VillcMe ministry, was compelled to resign oflice, 
and the subsequent revolution of July 1830 led to his retire- 
ment to Rome. Shortly afterwanls he became tutor to the duke 
ol llordcaiix fCornte de (’hambord) at Prague, where he con- 
tinued to live until 183S. lie died at St (icnicz on the 12th of 
December 1841. 

StT Pt'i tiiind, lithl, Sidpicienue (1. 11 135 sq. : lii. ^ for bibliO" 
grapby, ami Cl. llciinou (Pans, z vols./iH44) tor biography. 

FRECHETTE, LOUIS HONORS (1S39-190S), French-Cana- 
dian poet, was born at J.*evis, Quebec, on the 16th of November 
1839,1110 son of a contractor. Tie was educated in liis native 
province, and called to the Canadian bar in 1864. He starUd 
lli(i Journal dc Levis ^ and his revolutionary doctrines compelled 
him to h‘avc (Canada for the Dnited States. After some years 
spent in journalism at ( hicago, he was in 1874 elected as the 
I.iberal candidate lo rejiresent I.evis in the ( anadian parliament. 
At the el(*ctions of 1878 and 1882 he w^as d(‘feated, and there- 
atter conlineil himself to literature. He edited La Patric and other 
French paiicrs in the Dominion ; and in 1889 was appointed 
cl<Tk of the Quebec legislative council. He W'as long a warm 
advocate ol the political union of Canada and the United .States, 
but ill later life became le.ss ardent, and in 1897 accepted the 
honour of (\M.(i. from Queen Victoria. He w^as president of the 
Royal Society of Canada, and of the Canadian Society of Arts, 
and rei'c.ived numerous honorary degrees. His works include : 
Mrs l.oisirs (18^3) ; La Voix d'un exile (1867), a satire against 
the Canadian government; Pele-mele (1877); Les Fleurs 
fforealew and Les Oiseaux de nei^e (1880), crowned by the French 
academy ; La U^^ende d'un pen pie (1887); two historical 
dramas, Papineau (18S0) and Felix Poutre (18S0); La Noel au 
Canada (1900), and several pro.se works and translations. An 
exjionent of hx'al hVench .sentiment, he won the title of the 
“ t'anadian Laureate. ” He died on the ist of June 1008, 

FREDEGOND ( Fredi^undi^) (d. 597 ), Frankish queen. Origin- 
ally a serving-woman, she inspin'd the Frankish king, Chilperic 
1 ., with a violent passion. At her instigation he repudiated his 
first wife Audovera, and strangled his second, (ialswintha, 
Queen Brunhilda*s sister. A few days after this murder Chilperic 
married Fredegond (5^7). 'Hiis woman exercised a most per- 
nicious influence over him. She forced him into war against 
Auslrasia, in the course of which she procured the assassination 
of tlu‘ N'ictorioiis king Sigeberl (575) ; she carried on a malignant 
struggle against C'hilpcric's sons by his first wife, Theodeliert, 
Merwieh and Clovis, who all died tragic deaths ; and she per- 


sistently endeavoured to secure the throne for her own children. 
Her first son Thierry, however, to whom Bishop Ragnemod of 
Paris stood godfather, died soon after birth, and Fredegond 
tortured a number of women whom she accused of having 
bewitched the child. Her second son also died in infancy. Finally, 
she gave birth to a child who afterwards became king as Clotaire 
II. Shortly after the birth of this third son, Chilperic himself 
perished in mysterious circum.stance3 (584). Fredegond has been 
accused of complicity in his murder, but with little show of 
proba!)ility, since in her husband she lost her principal supporter. 

Henceforth Fredegond did all in her power to gain the king- 
dom for her child. Taking refuge at the church of Notre Dame 
at Paris, she appealed to King Guntram of Burgundy, who 
took Clotaire under his protection and defended him against his 
other nephew', Childclxirt 11 ., king of Austrasia. From that 
time until her death Fredegond governed the western kingdom. 
She endeavoured to prevent the alliance between King Guntram 
and Childebert, which was cemented by the pact of Andelot ; 
and made several attempts to assassinate Childebert by sending 
against him hired bravoes armed with poisoned scramasaxes 
(heavy single-edged knives). After the death of Childebert 
in 595 she resolved to augment the kingdom of Ncustria at the 
cxpcn.se of Austrasia, and to this end seized some cities near 
Paris and defeated 'Pheodeb rt at the battle of Laffaux, near 
Soissous. Her triumph, however, was short-lived, as she died 
quietly in her bed in 597 soon after her victory. 

See V. N. Aiigiistiii Thierry, Reriis des temps merovinf>iens (Brussels, 
1840) : UlysstJ Chevalier Jiu>-btblio(;tap/iic (2iul eil.), s.v. “ L'rede 
goiide.** (C. Ih- ) 

FREDERIC, HAROLD (1856-1898), Anglo-American novelist, 
was born on the 19th of August 1856 at Utica, N.V., was edii 
cated there, and took to journalism. He went to live in Kngland 
as London ( orrespondent of the New York 'Limes in 1884, and 
was soon recognized for his ability both us a writer and as a 
talker. He wTote several clev'cr early stories, but it was not 
till he published Illuminati 07 i (1896), followed by Gloria Mundi 
(1898), that his remarkable gifts as a novelist w'cre fully realized. 
He died in England on the 19th ol October 1898. 

FREDERICIA (Frtkdkric'Ia), a seaport of Denmark, near the 
S.E. corner of Jutland, on the west shore of the Little Bell 
opposite the island of Fiinen. Pop. (1901) 12,714. It has 
railway communication with both south and north, and a steam 
ferry connects with Middelfart, a seaside resort and railway 
.station on Eiincn. 'rhcrc is a considerable shipping trade, and 
the industries comprise the manufacture of tobacco, salt and 
chicory, and of cot ton goods and hats. A small fort was erected 
on the site of Fredericia by Christian IV. of Denmark, and his 
successor, Frederick HI., determined aliout 1650 to make it a 
powerful fortress. Free exercise of religion was offered to all 
who should settle in the new' town, whicli at first bore the nanu* 
of Frederiksodde, and only received its present designation in 
1664. In 1657 it was taken by storm by the Swedish general 
Wrangel, and in 1659, after the fortress had been dismantled, 
it was occupied by Frederick William of Brandenburg. It was 
not till 1709- 1710 that the works were again put in a state of 
defence. In 1848 no attempt w'as made by the Danes to 
oppo.se the Prussians, who entered on the 2nd of May, and main- 
tained their position against the Danish gunboats. During the 
armistice of 1848-1849 the fortress was strengthened, and soon 
afterwards it stood a siege of two months, which was brought 
to a glorious close by a successful sortie on the 6th of July 1849. 
In memory of the victory several monuments have been erected in 
the town and its vicinity, of which the most noticeable are the 
bronze statue of the Danish Land Soldier liy Bissen (one of 
'rhorvaldscn's pupils), and the great barrow over 500 Danes in 
the cemetery of the Holy 'Prinity Church, with a bas-relief by 
the same sculptor. On the outbreak of the war of 1S64, the 
fortress w'as again strengthened by new works and an entrenched 
camp ; but the Danes suddenly evacuated it on the 28th of April 
after a siege of six weeks. 'The Austro-Prussian army partly 
destroyed the fortifications, and kept possession of the town 
till the conclusion of peace. 
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FREDERICK (Mod. (Jer. Friedrich ; Ttal. Federigo ; Fr. 
Frederic and Fed^ic ; M.H.G. Friderich \ O.H.G. Fridurth^ 
“ kinR or lord of peace/’ from O.H.G. jridu, A.S. frith, “ peace/’ 
and rth “ rich,” a ruler,” for derivation of which see IIknry), 
a Christian name borne by many European sovereigns and 
princes, the more im{X)rtant of whom are given below in the 
following order :- (i) Roman emperors and Cierman kings; 
(2) other kings in the alphabetical order of their states ; (3) 
other reigning princes in the same order. 

FREDERICK I. {c, 1123-J190), Roman emperor, surnamed 
“ Rarbarossa ” by the Italians, was the son of Frederick II. of 
Hohenstaufen, duke of Swabia, and Judith, daughter of Henry 
IX. the Black, duke of Bavaria. The precise date and place of 
his birth, together with details of his early life, are wanting ; but 
in 1143 he assisted his maternal uncle, (!ount Welf VI., in his 
attempts to conquer Bavaria, and by his conduct in several local 
feuds earned the reputation of a brave and skilful warrior. When 
his father died in 1147 Frederick became duke of Swabia, and im- 
mediately afterwards accompanied his uncle, the German king 
('onrad III., on his disastrous crusade, during which he greatly 
distinguished himself and won the complete confidence of the 
king. Abandoning the cause of the Welfs, he fought for Conrad 
against them, and in 1152 the dying king advised the princes to 
choose Frederick as his successor to the exclusion of his own 
young son. Energetically pressing his candidature, he was 
chosen German king at Frankfort on the 4th or 5th of March 
1 152, aiifl crowned at Aix-la-('hapellc on the gth of the same 
month, owing his election partly to his personal qualities, and 
partly to the fact that lie united in himself the blood of the rival 
families of Welf and Waiblingen. 

The new king was anxious to restore tlie Empire to the position 
it had occupied uncler C'harleinagne and Otto the Great, and saw 
clearly that the restoration of order in Germany w^as a necessary 
])reliminary to the enforcement of the imperial rights in Italy. 
Issuing a general order for peace, he w'as prodigal in his concessions 
to the nobles. ( ount Welf was made duke of Spolcto and mar- 
grave of 'rusc'an}'' ; Berthold VJ., duke of /ahringen, was en- 
trusted with extensive rights in Burgundy ; and the king’s 
nephew, Frederick, received the duchy of Swabia. Abroad 
Frederick decided a quarrel for the Danish throne in favour of 
Svend, or Peter as he is sometimes called, who did homage for 
iiis kingdom, «and negotiations were begun with the East Roman 
(iinperor, Manuel Comneniis. It was probably about this time 
that the king o])tained a divorce from his wife Adela, daughter 
of Diet])old, margrave of Vohburg and (!ham, on the ground 
of consanguinity, and made a vain effort to obtain a bride 
from the court of (.onstantinople. On his acc'cssion Frederick 
had communicated the news of his election to Pope Eugenius 
IIL, but neglected to ask for the papal confirmation. In spite 
of this omission, however, and of some trouble arising from a 
double election to the an'h bishopric of Magdeburg, a treaty was 
concluded between king and pope at (^instance in March 1153, 
by which Frederick promised in return for his coronation to make 
no peace with Roger I. king of Sicily, or wnth the rebellious 
Romans, without the consent of Eugenius, and generafly to help 
and defend the [)apacy. 

The journey to Italy made by the king in 1154 was the pre- 
cursor of five other expeditions which engaged his main energies 
for thirty years, during W'hich the subjugation of the peninsula 
was the central and abiding aim of his policy. Meeting the new 
pope, Adrian IV., near Nepi, Frederick at first refused to hold 
his stirrup ; but after some negotiations he consented and 
received the kiss of peace, which was followed by his coronation 
as emperor at Rome on the iSth of June 1155. As his slender 
forces were inadequate to encounter the fierce hostility which 
he aroused, he left Italy in the autumn of 1155 to prepare for a 
new and more formidable campaign. Disorder was again rampant 
in Germany, especially in Bavaria, but general peace was restored 
l>y Frederick’s vigorous measures. Bavaria was transferred 
from Henry IT. Jasomirgott, margrave of Austria, to Henry the | 
T.ion, duke of Saxony ; and the former was pacified by the I 
erection of his margraviate into a duchy, while Frederick’s I 


step-brother C'onrad was invested with the Palatinate of the Rhine. 
On the 9th of June 1156 the king was married at Wurzburg 
to Beatrix, daughter and heiress of the dead count of Upper 
Ihirgundy, Renaud 111 ., when Upper Burgundy or Franche 
Comte, as it is sometimes called, was added to his possessions. 
An expedition into Poland reduced Duke Boleslaus IV. to an 
abject submission, after which Frederick received the homage of 
the Burgundian nobles at a diet held at Besan^on in October 

1157, which was marked by a quarrel between poj)e and emperf)r. 
A Swedish archbishop, returning f^om Rome, had l)een seized by 
robbers, and as Prederick had not punished the offenders Adrian 
sent two legates to remonstrate. The papal letter when trans- 
lated referred to the hnperial crown as a benefice coni erred by 
the pope, and its reading aroused great indignation. The 
emperor had to protect the legates from the fury of the nobles : 
and afterwards issued a manifesto t(» his subjects declaring that 
he held the Empire from God alone, to which Adrian replied that 
he had ii.sed the ambiguous word heneficia as meaning benefits, 
and not in its leudal sense. 

In June 1158 Frederick set out upon his second Italian ex- 
pedition, which was signalized by the establishment of imperial 
officers called podeslas in the cities of northern Italy, the revolt 
and capture of Milan, and the beginning of the long struggle with 
pope Alexander HI., who excommunicated the emperor on the 
2nd of March 1160. During this visit Frederick summoned the 
doctors of Bologna to the diet held near Ronciiglia in Novemljer 

1158, and as a result of their inquiries into the rights belonging 
to the kingdom of Italy he obtained a largo amount of wealtli. 
Returning to (xermany towards the close of 1162, Frederick 
prevented a conflict between Henry the Lion, duke of Saxonv , 
and a number of neighbouring princes, and severely punished the 
citizens of Mainz for their rebellion against Archbishop Arnold. 
A further visit to Italy in 1163 ^^tw his plans for the conquest 
of Sicily checked by the formation of a powerful league against 
him, brought together mainly by the exactions ot tlu; podestas 
and the enforcement of the rights decltired by the doctors ot 
Bologna. Frederick had supported an anti-pope Victor l\’. 
against Alexander, and on Vi(‘t()r\s death in 1163 a new anti- 
pope called Pasclial IIL was chosen to succeed him. Having 
tried in vain to secure the general recognition of Victor and 
Paschal in Europe, the emperor held a diet at Wurzburg in May 
T165 ; and by taking an oath, followed by many of the dergy 
and nobles, to remain true to Paschal and his successor.^, brought 
about a schism in the German church. A temporary alliance 
with Henry II., king of England, the magnificent celebration 
of the canonization of ( luirlcmagne at Aix-la-C'hapelle, and the* 
restoration of peace in the Rhineland, occu]>icd Frederic k*s 
attention until October 1166, w'hen he made his fourth journe\ 
to Itiily. Having raptured Ancona, he marched to Rcjine, stormed 
the Leonine city, and procured the enthronement of PiLschal, and 
the* coronation of hi.s wife Beatrix ; but his victorious c areer 
w’as stopped by the sudden outlireak of a pestilence wltich 
destroyed the German army and drove the emperor as a fugitive 
to Germany, where he remained for the ensuing six yejirs. 
Henry the Lion was sigain saved from a threatening combination ; 
conflicting claims to various liishoprics were decided ; and the* 
imperial authority w'as as.serted over Bohemia, Poland and 
Hungary. Friendly relations were* entered into with the emperor 
Manuel, and attempts made to come to a bettc‘r understanding 
with Henry IT., king of England, and Louis VIL, king of Franc e. 

In 1174, when Frederick made his fifth expedition to Italy, 
the Ixmibard league had ]>eon formed, and the fortress of Ales- 
sandria raised to chec k his progress. The c ampaign was a com- 
plete failure. The refusal of Henry the Lion to bring help into 
Italy was followed by the def<‘at of the emperor at Legnano on 
the 29th of May 1176, when he w'as wounded and Ixdieved to be 
dead. Reaching Pavia, he began negotiations for peace? with 
Alexander, which ripened into the treaty of Venice in August 
1177, and at the same time a truce with the Iximbard league 
was arranged for six years. Frederick, loosed from the papal 
ban, recognized Alexander as the rightful pope, and in July 1177 
knelt before him and kissed his feet. The possession of the vast 
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estates left by Matilda, marchioness of Tuscany, and claimed 
by both pope and emperor, was to lx; decided by arbitration, and 
in October 1178 the emperor was again in Germany. Various 
small feuds were suppressed ; Henry the Lion was deprived of liis 
duchy, which was dismemtjered, and sent into exile ; a treaty was 
made with the Lombard league at Constance in June 1183 ; 
and most important of all, Frederick’s son Henry was betrothed 
in 1 184 to Constance, daughter of Roger L, king of Sicily, and aunt 
and hcirc.s.o of the reigning king, William 11 . This betrothal, 
which threatened to unite Sicily with the Empire, made it difficult 
for Frederick, when during his last Italian expedition in 1184 
he met Pope Lucius III. at Verona, to establish friendly relations 
with the papacy. Further causes of trouble arose, moreover, 
and when the potentates separated the question of Matilda’s 
estates was undecided ; and Lucius had refused to crown 
Henry or to recognize the (Jerman clergy who had been ordained 
during the schism. Frederick then formed an alliancje with 
Milan, where the citizens witnessed a great festival on the 27th 
of January 1186. Tlie emperor, who had been crowned king of 
Hurgundy, or Arles, at Arles on the 30th of July 1178, had this 
Ceremony repeated ; while his son Henry was crowned king of 
Italy and married to Constance, who was crowned queen of 
Germany. 

The quarrel with the papacy was continued with the new 
pope Urban 111 ., and open warfare was begun. But Frederick 
was soon recalled to Germany by the news of a revolt raised by 
Philip of Heinsberg, archbishop of Cologne, in alliance with the 
pope. 'Phe German clergy remained loyal to the emperor, and 
hostilities were checked by the death of Urban and the election of 
a new pope as Gregory Vlll., who adopted a more friendly policy 
towards the emperor. In 1 1 88 Philip submitted, and immediately 
afterwards Frederick took the cross in order to stop the victorious 
career of Saladin, who had just taken Jerusalem. After extensive 
preparations ho left Regensburg in May 1189 at the head of a 
splendid army, and having overcome the hostility of the East 
Roman emperor Isaac Angelus, marched into Asia Minor. On 
the loth of June 1190 Frederick was cither bathing or crossing 
the river ('alycadniis (Geuksu), near Selcucia (Sdefke) in Cilicia, 
when he was carried away by the stream and drowned. 1'he 
place of his burial is unknown, and the legend which says he still 
sits ill a cavern in the KyfTluiuser mountain in 'i'huringia waiting 
until the need of his country shaU call him, is now thought to 
refer, at least in its earlier form, to his grandson, the emperor 
PVedcrick 11 , He left by his wife, Beatrix, five sons, of whom 
the eldest afterwards Ix'camc emperor as Henty VI. 

Frederick’s reign, on the whole, was a happy and prosix^rous 
time for Germany. He encouraged the growth of town.s, easily 
suppressed the few risings against his authority, and took 
strong and successful measures to establish order. Even after 
the severe reverses which he experienced in Italy, his position in 
(iermany was never seriously weakened; and in iiSi, when, 
almost without striking a blow, he dep^i^’ed Henry the Lion of 
his duchy, he seemed stronger than ever. Tliis power rested upon 
his earnest and commanding personality, and also upon the sup* 
port which he received from the German church, the possession of 
a valuable private domain, and the care with which he exacted 
feudal dues from his dependents. 

Frederick L is said to have taken Charlemagne as his model ; 
but the contest in which he engaged was entirely different Ixjth 
in character and resulfs from that in which his great predecessor 
achieved such a wonderful temporary success. Though Frederick 
failed to subdue the republics, the failure can scarcely be said to 
reflect either on his prudence as a statc.sman or his skill as a 
general, for his ascendancy was finally overthrown rather by the 
ra^'agcs of pestilence than by the might of human arms. In 
Germany his resolute will luid sagacious administration subdued 
or disarmed all discontent, and he not only succeeded in welding 
the various rival interests into a unity of devotion to himself 
against which papal intrigues were comparatively powerle.ss, 
but won for the empire a prestige such as it had not possessed 
since the time of Otto the Groat. The wide contrast between his 
German and Italian rule is strikingly exemplified in the fact that, 


while he endeavoured to overthrow the republics in Italy, he 
held in check the power of the nobles in Germany, by conferring 
municipal franchises and independent rights on the principal 
cities. Even in Italy, though his general course of action was 
warped by wrong prepossessions, he in many instances manifested 
exceptional practical sagacity in dealing with immediate diffi- 
culties and emergencies. Possessing frank and open manners, 
untiring and unresting energ>', and a prowess which found its 
native element in difficulty and danger, he seemed the embodi- 
ment of the chivalrous and warlike spirit of his age, and was 
the model of all the qualities which then won highest admiration. 
Stern and ambitious he certainly was, but his aims can scarcely 
be said to have exceeded his prerogatives as emperor ; and though 
he had sometimes recourse when in straits to expedients almost 
diabolically ingenious in their cruelty, yet his general conduct 
was marked by a clemency which in that age was exceptional. 
His quarrel with the papacy was an inherited conflict, not re- 
flecting at all on his religious faith, but the inevitable con- 
sequence of inconsistent theories of government, which had been 
created and could be dissipated only by a long scries of events. 
His interference in the quarrels of the republics was not only quite 
justifiable from the relation in which he stood to tliem, but seemed 
absolutely necessary. From the beginning, however, he treated 
the Italians, as indeed was only natural, less as rebellious subjects 
than as conquered aliens ; and it must be admitted that in regard 
to them the only effective portion of his procedure was, not his 
energetic measures of repression nor his brilliant victories, but, 
after the battle of Legnano, his quiet and cheerful acceptance of 
the inevitable, and the consequent complete change in his policy, 
by which if lie did not obtain the great object of his ambition, 
he at least did much to render innoxious for the Empire his 
previous mistakes. 

In appearance Frederick was a man of well-proportioned, 
medium stature, with flowing yellow hair and a reddish beard. 
He delighted in hunting and the reading of history, was zealous 
in his attention to public business, and his private life was un- 
impeachable. Carlyle’s tribute to him is interesting : “ No king 
so furnished out with apparatus and arena, with personal faculty 
to rule and scene to do it in, has appeared elsewhere. A mag- 
nificent, magnanimous man ; holding the reins of the world, not 
quite in the imaginary sense ; scourging anarchy down, and 
urging noble effort up, really on a grand scale. A terror to evil- 
doers and a praise to well-doers in this world, probably licyond 
what was ever seen since.” 

The principal contomj>orary anlhorily for the earlier part of the 
reign of Frederick is tlio Gesta Fridvrid imffcvatoris^ mainly the work 
of Otto, bishop of Freising. '1 his is continued Iroin 1156 to 1160 by 
Rahewin, a canon of Freising, and fiom iif)o to TT70 by an anony- 
mous author. The various annals and chronicles of the period, 
among which may bo mentioned tlu* Chronica regia Colontensis 
and the Annalex Magdeburgenses^ are also important. Other 
authorities for the ditlorent periods in l^^'n^lerick's reign are Tageno 
of Passau, Desniptio e\pedittoms asiatuae Friderici I. ; Tiurchard, 
Jfistoria Friderici imperntoris niagni ; Godfrey of Viterbo, Carmen 
de gextis Friderici T., which are all found in the Monumenta Germaniae 
hisloriea. Scriptures (Hanover and Berlin, 1826-1 St)'.?) ; Otto 
Morena of lx)di, Uistoria rerum Laudensiuniy continued by his son, 
Aceibus, also in the Monnmenta ; Ansbert, Uistoria de expeditionc 
Fridru'ti, trSy-iKjOy published in the Fontes rerum Austriacarum. 
Srripfores (Vienna, 1855 fol.). Many valuable documents are found 
in the Monnmenta Germaniae selecta] Band iv., edited by M. Doeberl 
(Munich, 1880-1800). 

The best modern authorities arc J. Jastrow, Deutsche Geschichte 
im Zeitalter dcr Uohenstaufen (Berlin, i8<)3) ; W. von Ciesebrecht, 
Geschichte der deufschen Kaiserzeit, Band iv. (Brunswick, 1877) ; 
H. von Bi'mau, Leben nnd Thaten Friedrichs L (Leipzig, 1872) ; H. 
l*rutz, Kaiser Friedrich 1 . (Dantzig, 1871-1874) ; C. I’eters, Die 
Wahl Kaiser Friedrichs I. in the Fvrschungen zur deutschen Geschichte^ 
Band xx. (Gottingen, 1862-1886); \V. Gundlach, Barbarossalieder 
(Innsbruck, 1899). For a complete bibliography see Dahlmann- 
Waitz, Qnellefikunde der deutschen Geschichte (Gottingen, 1894), and 
IJ. Chevalier, Repertoire des sources historiques du moyen dge, 
tome iii. (Paris, 1904). 

FREDERICK II. (1194-1250), Roman emperor, king of Sicily 
and Jerusalem, was the son of the emperor Henry VI. and Con- 
stance, daughter of Roger L, king of Sicily, and therefore grand- 
son of the emperor Frederick I. and a mem^r of the Hohenstaufen 
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family. Born at Jesi near Ancona on the 26th of December 
1194, he was baptized by the name of Frederick Roger, chosen 
(German king at Frankfort in 1 196, and after his faUier’s death 
crowned king of Sicily at Palermo on the 17 th of May 1198. 
His mother, who assumed the government, died in November 
1198, leaving Pope Innocent HI. as regent of Sicily and guardian 
of her son. The young king passed his early years amid the 
terrible anarchy in his island kingdom, which Innocent was 
powerless to check ; but his education was not neglected, and 
his character and habits were formed by contact with men of 
varied nationalities and interests, while the darker traits of his 
nature were developed in the atmosphere of lawlessness in which 
he lived. In 1208 he was declared of age, and soon afterwards 
Innocent arranged a marriage, which was celebrated the following 
year, between him and C!onstancc, daughter of Alphonso IL 
king of Aragon, and widow of Emerich or Imre, king of Hungary. 

The dissatisfaction felt in Germany with the emperor Otto IV. 
came to a climax in .September 1 21 1, when a number of influential 
princes met at Nuremberg, declared Otto deposed, and invited 
Frederick to come and occupy the vacant throne. In spite of 
the reluctance of his wife, and the opposition of the Sicilian nobles, 
lie accepted the invitation ; and having recognized the papal 
supremacy over Sicily, and procured the coronation of his son 
Henry as its king, reached Germany after an adventurous journey 
in the autumn of 1212. This step was taken witli the approval 
of the pope, who was anxious to strike a blow at Otto IV. 

Frederick was welcomed in Swabia, and the renown of the 
Hohenstaufen name and a liberal distribution of promises made 
his progress easy. Having arranged a treaty against Otto with 
i-ouis, son of Philip Augustus, king of France, whom he met at 
Vaucouleurs, he was chosen German king a second time at Frank- 
fort on the 5th of December 1212, and crowned four days later 
at Mainz. Anxious to retain the support of the pope, Frederick 
promulgated a bull at Eger on the 12th of July 1213, by which 
he renounced all lands claimed by the pope since the death of the 
emperor Henry VI. in 1197, spoils and all 

interference in episcopal elections, and acknowledged the right 
of appeal to Rome. He again affirmed the papal supremacy 
over Sicily, and promised to root out heresy in Germany. I’he 
victory of his French allies at Bou vines on the 27th of July 1214 
greatly .strengthened his position, and a large part of the Rhine- 
land having fallen into his power, he was crowned German king 
at Aix-la-Chapelle on the 25th of j uly 1215. His cause continued 
lo prosper, fresh supporters gathered round his standard, and in 
May 1218 the death of Otto freed him from his rival and left him 
undisputed ruler of Germany. A further attempt to allay tiie 
pope’s apprehension lest Sicily should be united with the Empire 
liad been made early in 1216, when Frederick, in a letter to Inno- 
cent, promised after hi.s own coronation as emperor to recognize 
his son Henry as king of Sicily, and to place him under the 
suzerainty of Rome. 1 Icnry nevertheless was brought to Germany 
and cho.sen (iprinan king at Frankfort in April 1220, though 
Frederick assured the new pope, llonorius III., tliat this step 
had been taken without his consent. The truth, however, seems 
to be that he had taken great trouble to secure this election, and 
for the purpose had won the support of the spiritual princes by 
extensive concessions. In August 1220 Frederick set out lor 
Italy, and was crowned emperor at Rome on the 22n<l of Novcmlier 
T220 ; after which he repeated the iindcrtiiking he had entered 
intoat Aix-la-(!hapelle in 1215 to go on crusade, and made lavish 
promi.scs to the ("hurcli. The clergy were freed from taxation 
and from lay jurisdiction, the ban of the Empire was to follow 
the ban of the Church, and heretics were to be severely punished. 

Neglecting his promise to lead a crusade, Frederick was 
occupied until 1225 in restoring order in Sicily. The island was 
seething with disorder, but by stem and sometimes cruel 
measures the emi)eror suppressed the anarchy of the barons, 
curbed the power of the cities, and subdued the rebellious 
Saracens, many of whom, transferred to the mainland and 
settled at Nocera, afterwards rendered him valuable military 
.service. Meanwhile the crusade was postponed again and 
again ; until under a threat of excommunication, after the fall of 
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Damietta in 1221, Frederick dchnitcly undertook by a treaty 
made at San Germano in 1225 to set out in August 1227 or to 
submit to this penalty. His own interests turned more strongly 
to the East, when on the 9th of November 1225, after having been 
a widower since 1222, he married lolande (Yolande or IsabeUa), 
daughicr of John, count of Brienne, titular king of Jerusalem. 
John appears to have expected that this alliance would restore 
him to his kingdom, but his hopes were dashttd to the ground 
when Frederick himself assumed the title of king of Jerusalem. 
The emperor s next step was an attempt to restore the imperial 
authority in nortlicrn Italy, and for the purpose a diet was called 
at Cremona. But the cities, watchful ami suspicious, renewed the 
Lombard league and took up a hostile attitude. Frederiek's 
j reply was to annul the treaty of Constance and place the cities 
under the imperial ban ; but he was forced by lack t)f military 
strength to accept the mediation of Pope Honorius and the 
maintenance of the status quo. 

After these events, which occurred early in 1227, preparations 
for tlic crusade were pressed on, and tlie emperor sailed from 
Brindisi on the 8th of September. A pestilence, however, which 
attacked his forces comiiellcd him to land in Italy three da>s 
later, and on the 2c>th of the same month he w'as excommunicated 
by the new pope, Gregory JX. The greater part of tlie succeeding 
year was spent by pope and emperor in a violent (juarrel. 
Alarmed at the increase in his opponent’s power, Gregory dc 
iiounced him in a public letter, to which Frederick replied in a 
clever document mldressed to the princes of 1 ^ urope. The reading 
of this manifesto, drawing attention to the alxsolute power 
claimed by the pope.s, w^as recxiived in Rome w ith sncli evidentes 
of approval I hat Gregory wascompellcd to fly to X'iterho. Having 
lost his wife Isabella on tlie 8th of May 122H, Frederick again set 
sail for Palestine, where he met with considerable success, the 
result of diplomatic rather than of military skill. By a treaty 
made in February 1229 he secured possession of Jerusalem, 
Bethlehem, Nazareth and the surrounding neigliboiirhoocl. 
Entering Jerusalem, he crowned himself king of thal city on the 
i8th of March 1229. These succe.sscs bad b(‘en won in spite of 
the hostility of Gregory, which deprived I^redcrick of tlic assist- 
ance of many members of the military orders and tif the clergy 
of Palestine. But although the emperor's ])ossessions on the 
Italian mainland had been attacked in his absence by the papal 
troops and their allies, Ciregory’s efforts luwl iailed lo arou.se 
serious opposition in Germany and Sicily ; so that when Frederic k 
returned unexpectedly t(i Italy in June 1229 hr had no difla uJlv 
in driving back his enemies, and compelling the pope to sue for 
peace. The result w^as the treaty of San (iermano, arranged in 
July 1230, by which the emyjcror, loosed from liie ban, pronn.sed 
to resfxjct the papal territory, and to allow freedom of election 
and other privileges to the Sicilian clergy. Frederick was next 
engaged in completing the pacification of Sicily. In 1231 a 
.seric.s of law^s were published at Melli which destroyed the 
ascendancy of the feudal nobles. Royal ofljcuils were appointed 
for administrative purposes, large estates w'ert* recovered for the 
crown, and fortresses WTre destroyed, while the church was 
placc^d undttr the royal jurisdiction and all gifts to it were pro- 
hibited. At the same lime certain privileges of self-government 
w^ere granted to the towns, representatives from which were 
.summoned to sit in the diet. In short, by means of a centralized 
system of government, the king established an almost absolute 
monarchical pow'cr. 

In Germany, on the other hand, an entirely diflenmt policy was 
pursued. The conce.ssions granted by Fredi rick in 1220, together 
with the Privilege of Worms, dated the ist of May 1231, made 
the German princes virtually indcyiendent. All jurisdiction over 
their lands was vested in them, no new mints or t()ll-centrc*s were 
to be erected on their domains, and the imperial authority was 
restricted to a small and dwindling area. A fierce attack was also 
made on the rights of the cities- Compelled to restore all their 
lands, their jurisdiction was bounded by their city-walls ; they 
were forbidden to receive the dependents of the princes ; all 
trade gilds were declared abolished ; and all oflicial appointments 
made without the consent of the archbishop or bishop were 
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annulled. A further attack on the Lombard cities at the diet of 
Ravenna in 1231 was answered by a renewal of their league, and 
was soon connected with unrest in Germany. About 1231 a 
breach took place between Frederick and his elder son Henry, 
who appears to have opposed the Privilege of Worms and to have 
favoured the towns against the princes. After refusing to travel 
to Italy, Henry changed his mind and submitted to his father at 
Aquileia in 1232 ; and a temporary peace was made with the 
Lombard cities in June 1233. But on his return to (iermany 
Henry again raised the standard of revolt, and made a league 
with the Lombards in December 1234. Frederick, meanwhile, 
having helped Pope (Gregory against the rebellious Romans and 
having secured the fri(ind.ship of France and England, appeared 
in Germany early in 1235 and put down this rising without 
dilTiculty. Henry was imprisoned, but his associates were treated 
leniently. In August 1235 a splendid diet was held at Mainz, 
during which the marriage of the emperor with Isabella (1214- 
1241), daughter of John, king of England, was celebrated. A 
gentiral peace {Landfrieden)^ which became the basis of all such 
pca(‘es in the future, was sworn to ; a new office, that of imperial 
justiciar, was created, and a jxirmanent judicial record was first 
instituted. Otto of Brunswick, grand.son of Henry the Lion, 
duke of Saxony, was made duke of Brunswick-] aineburg ; and 
war was dec lared against the Lombards. 

l^roderick was now at the height of his power. His second son, 
('onrad, was invested with the duchy of Swabia, and the claim 
of Wenceslaus, king of Bohemia, to some lands which had 
belonged to the German king Philip was bought off. The attitude 
of Frederick IF. (the Quarrelsome), duke of Austria, had been 
considereil by the emperor so suspicious that during a visit paid 
by Frederick to Flaly a war against him was begun. Compelled 
to return by the ill-fortune which attended this campaign, the 
emperor took command of his troops, seized Austria, Styria 
and Carinthia, and declared these territories to be immediately 
dependent on tlie Empire. In January 1237 he .secured the 
election of his son Conrad as German king at Vienna ; and in 
.September went to Italy to prosecute the war which had broken 
out with the I. om bards in the preceding year. Pope Gregory 
attempted to mediate, but the cities refused to accept the insult- 
ing terms offered by h'rederick. The emperor gained a great 
victory over their fon es at (.ortenuova in November 1237 ; hut 
though he met with some further successes, his failure to take 
Brescia in October 123S, together with the changed attitude of 
Gregory, turned the fortune of war. The pope had become 
alarmed when the emperor brought about a marriage between the 
heiress o\ Sardinia, Atlelasia, and his natural son Enzio, who 
afterwards assumed the title of king of Sardinia. But as his 
warnings had l>een disregarded, he issued a document after the 
emperor’s retreat from Brescia, teeming with complaints against 
Frederick, and followed it up by an open alliance with the 
Lombards, and by the excommunication of the emperor on the 
20th of March i23g. A violent war of words ensued. Frederick, 
accused of heresy, blasphemy and other crimes, called upon all 
kings and princes to unite against the pope, who on his side made 
vigorous efforts to arouse opposition in Germany, where his 
emissaries, a crowd of wandering friars, were actively preaching 
rebellion. It was, however, impossible to find an anti-king. 
In Italy, Spoleto and Ancona were declared part of the imperial 
dominions, and Rome itsi'lf, faithful on this occasion to the 
pope, was threatened. ■ A number of ecclesiastics proceeding to a 
i-ouncil called l)y Gregory were captured by Enzio at the sea- 
fight of Meloria, and the emperor was about to undertake the 
siege of Rome, when the pope died (August 1 241). Germany was 
at this time menaced by the Mongols ; but 1 ^’rederick contented 
himself willi issuing direi'tions for a campaign against them, 
until in 1 242 he was aide to pay a short visit to Germany, wdiere 
he gained .some support from the towns by grants of extensive 
privileges. 

The successor of Gregory was Pope ( 'destine IX. But this 
pontiff died soon after his election ; and after a delay of eighteen 
months, during which Frederick marched against Rome on two 
occasions and devastated the lands of his opponents, one of his 


partisans, Sinibaldo Fiesco, was chosen pope, and took the name 
of Innocent IV. Negotiations for peace were begun, but the 
relations of the Lombard cities to the Empire could not be 
adjusted, and when the emperor began again to ravage the 
papal territories Innocent fled to Lyons. Hither he summoned a 
general council, which met in June 1245 ; but although Frederick 
sent his justiciar, Thaddeus of Suessa, to represent him, and 
expressed his willingness to treat, sentence of excommunication 
and deposition was pronounced against him. Once more an 
interchange of recriminations began, charged with all the violent 
hyperbole characteristic of the controversial style of the age. 
Accused of violating treaties, breaking oaths, persecuting the 
church and abetting heresy, Frederick replied by an open letter 
rebutting these charges, and in equally unmeasured terms 
denounced the arrogance and want of faith of the clergy from 
the pope downwards. The source of all the evil was, he declared, 
the excessive wealth of the church, which, in retaliation for the 
sentence of excommunication, he threatened to confiscate. In 
vain the mediation of the saintly king of France, Louis IX., was 
invoked. Innocent surpassed his predecessors in the ferocity and 
unscrupulousness of his attacks on the emperor (see Innocent 
IV.). War soon became general in Germany and Italy. 
Henry Raspe, landgrave of Thuringia, was chosen German 
king in opposition to Frederick in May 1246, but neither he nor 
his successor, William TI., count of Holland, was successful in 
driving the Hohenstaufen from Germany. In Italy, during the 
emperor’s absence, his cause had been upheld by Enzio and 
by the ferockius Eccelino da Romano. In 1246 a formidable 
conspiracy of the discontented Apulian barons against the 
emperor’s power and life, fomented by papal emissaries, was 
discovered and crushed with ruthless cruelty. 'I'he emperor’s 
power seemed more firmly established than ever, when suddenly 
the news reached him that Barma, a stronghold of the imperial 
authority in the north, had been surprised, v.^hile the garrison was 
off its guard, by the Guelphs. To recover the city was a matter 
of prime importance, and in 1247 Frederick concentrated his 
forces round it, building over against it a wooden town which, 
in anticipation of the success that astrologers had predicted, 
he named Vittoria. The siege, however, was protracted, and 
finally, in February 1248, during the absence of the emperor on a 
hunting expedition, was brought to an end by a sudden sortie of 
the men of Parma, who stormed the imperial camp. The disaster 
was complete. The emperor’s forces were destroyed or scattered ; 
the treasury, with the imperial insignia, together with Frederick’s 
harem and .some of the most trusted of his ministers, fell into the 
hands of the victors. I’haddeus of Suessa wras hacked to pieces by 
the mob ; the imperial crown was placed in mockery on the head 
of a hunch-backed beggar, who was carried back in triumph into 
the city. 

Frederick struggled hard to retrieve his fortunes, and for a 
while with success. But his old confidence had left him ; he had 
grown moody and suspicious, and this temper gave a ready handle 
to his enemies. Pier della Vigna, accused of treasonable designs, 
was disgraced ; and the once all-powerful favourite and minister, 
blinded now and in rags, was dragged in the emperor’s train, as a 
warning to traitors, till in despair he dashed out his brains. 
'I'hen, in May 1248, came the tidings of Enzio’s capture by the 
Bolognese, and of his hopeless imprisonment, the captors refusing 
all offers of ransom. This disaster to his favourite son broke the 
emi>eror’s spirit. He retired to southern Italy, and after a short 
illne.ss died at F'iorentino on the 13th of December 1250, after 
having been loosed from the ban by the archbishop of i^ilermo. 
He was buried in the cathedral of that city, where his splendid 
tomb may still be seen. By his will he appointed his son Conrad 
to succeed him in Germany and Sicily, and Henry, his .son by 
Isaliella of England, to be king of Jerusalem or Arles, neither of 
which kingdoms, however, he obtained. Frederick left several 
illegitimate children : Enzio has already been referred to ; 
Frederick, who was made the imperial vicar in Tuscany ; an<l 
Manfred, his son by the beloved Bianca Lancia or Lanzia, who 
was legitimatized just liefore his father’s death, and was appointed 
by his will prince of Tarento and regent of Sicily. 
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The character of Frederick is one of extraordinary interest and 
versatility, and contemporary opinion is expressed in the words 
stupor mwidi et immutalor mirabilis. Licentious and luxurious in 
his manners, cultured and catholic in his tastes, he united in his 
person the most diverse qualities. His Sicilian court was a centre 
of intellectual activity. Michael Scott, the translator of some 
treatises of Aristotle and of the commentaries of Avcrroes, 
Ixjonard of Pisa, who introduced Arabic numerals and algebra to 
the West, and other scholars, Jewish and Mahommedan as well as 
Christian, were welcome at his court. Frederick himself had a 
knowledge of six languages, was acquainted with mathematics, 
philosophy and natural history, and took an interest in medicine 
and architecture. In 1224 he founded the university of Naples, 
and he was a liberal patron of the medical school at Salcnio. 
He formed a menagerie of strange animals, and wrote a treatise 
on falconry (De arte venandi cum avihus) which is remarkable for 
its accurate observation of the habits of birds.^ It was at his 
court, too, that —as Dante points out— Italian poetry had its 
birth. Pier della Vigna there wrote the first sonnet, and Italian 
lyrics by Frederick himself are preserved to us. His wives were 
kept secluded in oriental fashion ; a harem was maintained at 
I.ucera, and eunuchs were a prominent feature of his household. 
TIis religious ideas have been the subject of much controversy. 
The theory of M. FIuillard-Brcholles that he wished to unite to the 
functions of emperor those of a spiritual pontiff, and aspired to be 
the founder of a new religion, is insufliciently supported by 
(*\idencc to be credible. Although at times he persecuted 
heretics with great cruelty, he tolerated Mahommedans and Jews, 
and both acts appear rather to have been the outcome of political 
considerations than of religious belief. Ilis jests, which were used 
by his enemies as a charge against him, seem to have originated 
in religious indifference, or perhaps in a spirit of inquiry which 
anticipated the ideas of a later iige. Frederick's rule in (lermany 
and Italy was a failure, hut this fact may be accounted for by the 
('onditions of the time and the inevitable conflict with the papacy. 
In Germany the enactments of 1220 and 1231 conlributed to the 
disintegration of the Empire and the fall of the liohenstaufen, 
while conflicting interests made the government of Italy a problem 
of exceptional difficulty. Tn Sicily Frederick was more successful. 
He quelled disorder, and under his rule the island was prosperous 
and contented. His ideas of government were those of an 
absolute monarch, and he probably wished I0 surround himself 
with some of the piomp which had encircled the older emperors of 
Rome. His chief claim to fame, perhaps, is as a lawgi^’er. 'I'he 
code of laws which he gave to Sicily in 1231 bears the impress of 
his personality, and has been described as “ the fullest and most 
adequate body of legislation promulgated by any western ruler 
since Charlemagne.” Without being a great soldier, Frederick 
was not unskilful in warfare, but was I letter acquainted with the 
arts of diplomacy. In person he is said to have been red, bald 
and short-sighted,” but with good features and a pleasing 
countenance. Jt was .seriously believed in (Germany for about a 
('entury after his death that Frederick was still ali\'e, and many 
impostors attempted to personate him. A legend, afterwards 
transferred to Frederick Barbarossa, told liow he sat in a cavern 
in the Kyffhau.sser before a stone table through whic h his beard 
had growm, waiting for the time for him to awake and restore to 
the Empire the golden age of peace. 

The contemporary documents relating to the reign of Frederick II. 
arc very numerous. Among the most im])orlant are ; Iticliard of 
San (Icrraano, Chronica regni Siciltae; Annales JHacentini, (iibeilini; 
Albert of Stade, Annales; Matthew J'aris, llistona majov Angltue; 
Burchard, Chronicon TJrspergense. All these are in the Monumenta 
(iermaniae histotica. Scriptores (Hanover and Berlin, 1826- 1892). 
The Rerum Italic arum scriptores^ edited by L. A. Mura tori (Milan, 
1723-1751), contains Annales Medtolanenses; Nicholas of Jamsilla, 
Historia dc rebu’i gestis Frtderici IL, and Vita Cregorii IX. pontificis. 
There are also the Epistolarum Itbri of Peter della Vigna, edited 
by J. R. Isclin (Basel, 1740); and Salim bene of Parma's Chromh, 
])ublished at Parma (1857). Many of the documents concerning 
the history of the time arc found in the 7 / istoria diploniatica Fridertct 
If., edited by M. Huillard-Brtholles (Palis, 1852 1861); Acta 


' First printed at Augsburg in 1590; a German edition was pub- 
lished at Berlin in 1896. 
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im^rii selecta. Vrk unden deutscher Konige und Kaiser y edited by 

J. F. Bohmer and J. Kicker (Innsbruck, 1870); Acta imperii inediUe 
seculi XII 1 . IJrkunden und Rriefe zur Oeschichte des KaiserreickK 
und des Konigreichs Stethen, edited by E. Wiiikelmann (Innsbruck, 
1880); Iipisiolae saccult XIII. selecta e regestis pontipcum Romano- 
rum, edited by C. Itodenberg, tome i, (Berlin, 1883); P. Pressulti, 
Regesta Ilonorti pupae III. (Rome, 1888); L. Auvray, Les Reuistrcs 
de Grigoire IX. (Paris, 1890). 

The best modern aulhoritu's arc \V. von Giesebrechl, Geschichte 
der deutschen Kaiser zeit. Band v. (Leipzig, 1888); J. Jastrov, 
Deutsche GesckichU tm Zeitalter der liohenstaufen (Berlin, 1893): 
F. W. Schirrmacher, Kaiser Friedrich der Zirntc (Gottingen, 

1^65) i ” Beitnigc zur Geschichte Kaiser Friedrichs II." in the For- 
schungen zur deutschen Geschichte. Band xi. (('.btlingen, i8f)2“ 1886), 
find Die letzten liohenstaufen (Gottingen, 1871); J*'. V inkelmann, 
Geschichte Kaiser Friedrichs 11 , und seiner Rcirhe (Berlin, i8f>5) and 
Kaiser Friedrich IT. (Leipzig, 1889); G. J^Iondel, Etude sur la 
politique de Vempereur Frfdhir II. en AUemagne (Paris, i8<)2); 
M. Halbc, Friedrich II. und der pnpstlirhe Stuhl (Berlin, 188S); 

K. Rohricht, Die Kreuzfahrt des Kaisers Friedrich II. (Berlin, 187.$) ; 

C. Kohler, Das X^erhdltnis Kaiser Friedrichs II. zu den Fdpsten 
seiner Zeit (Breslau, 1888); J. E'elten, Papst Gregor J\. (I'reibnrg, 
i88f)) ; ('. Rodenberg, Innoccnz I\\ und dos Komgreiih Sidlten 
(Halle, 1892) ; K. Lamprechl, Deutsche Geschichte, Band in. (Beilin, 
1891) ; M. fluillard-Breholles, X"ie et lorrespondanie dc Pieiie de la 
Vigne (Paris, 1865); del V'^ecchio, J.a Legislazione de I'edetuo 11 
(Turin, 1874) ; and K. Hampe, Kaiser Fiiednch II. (Munich, 
1899). (A. W. }!.♦) 

FREDERICK IIL (1415-1493), Roman emperor,— as J‘'rcderi<'k 
IV., German king, and as Frederick V., archduke of Austria, 
son of F>nest of Habsburg, duke of Styria and ( arinthia, was born 
at Innsbruck on the 21st of September 1415. After his fathiT s 
death in 1424 he passed his time at the court of his uncle and 
guardian, F'rederick IV., count of Tirol. In 1435, together with 
his brother, Albert the Prodigal, he undertook the government 
of Styria and (.‘arinthia, but the |>cace of these laiuLs was (listnrbcd 
by constant feuds between the brotlters, which lasted until 
Albert’s death in 1463. In 3439 the deaths of the German 
king Albert 11 . and of Frederick of Tirol left Frederick the 
senior rnemlicr of the Ilabshurg family, and guardian of Sigis 
rnund, count of Tirol. In the following year he also became 
guardian of Ladislaiis, the posthumous son of Albert II., and heir 
to Bohemia, liuitgary and Austria, but these responsibilities 
brought only trouble and humiliation in their train. On the 2nd 
of February 1440 Fredeiick was chosen G(‘rman king at Frankfort, 
but, owing to his absence from (Germany, the coronation was 
delayed until thi‘ 1 7th of June J442, when it took place at Aix-Ia- 
Ghapclle. 

Disregarding the neutral attitude of the (.lerman elccl(*rs 
towards the papal schism, and acting under the influence of 
Aeneas Sylvius IMccolomini, afterwards Pope I’ius II., FTedcnck 
in 1445 made a secret treaty with J^ope Fajgenius 1 \’. 'ihis 
dcveloyicd into the ('oncordat of Vienna, signed in 1448 with the 
succeciling pope, Nicholas V., by which the king, in return for a 
sum of money and a promise of the imperial crown, pledgrd the 
obedience of the German ])cople to Koine, and so checked for a 
lime the rising tide of liberty in the Gt*rinan church. 'Faking up 
the quarrel betv/een the llab.sburgs and the Swi.ss cantoas, 
Frederick invited the Armagnac.s to attack his enemies, but 
after meeting with a stubborn resistance at St Jacob on the 2t)th 
of August 1444, these allies proved faithle.ss, and tlie king soon 
lost every vestige* of authority in SwitziTland. In 1451 Frederick, 
disregarding the revolts in Austria and Hungary, travtdled to 
Rome, where, on the ibth of March 1452, liis marriage with 
l.eonora, daughter of Fklward, king of Portugal, was celebrated, 
and three days later he was crowned emperor by ))ope Ni(iujlas. 
(In his return lie found Germany seething with indignation. 
His capitulation to the yiope was not forgotten ; his refusal to 
attend the diets, and his apathy in the face of Turkish aggressions, 
constituted a .serious danger ; and yilans for his deyjosition failed 
only because the electors could not unite upon a rival king. In 
1457 Ladislaiis, king of Hungary and Bohemia, and archduke of 
Austria, died ; F'rederick failed to secure either kingdom, but 
obtained lower Austria, from which, however, he was soon driven 
by his brother Albert, who occupied Vienna. On Albert’s death 
in 1463 the emperor united upper and lower Austria under his 
rule, but these possessions were constantly ravaged by George 
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Podfibrad, king of Bohemia, and by Matthias Corvinus, king of 
Hungary. A visit to Rome in 1468 to discuss measures against 
the lurks with Pope Paul II. had no result, and in 1470 Frederick 
began negotiations for a marriage between his son Maximilian 
and Mary, daughter and heiress of Charles the Bold, duke of 
Burgundy. The emperor met the duke at Treves in 1473, when 
Frederick, disliking to bestow the title of king upon Cliarles, left 
the city secretly, but brought about the marriage after the duke’s 
death in 1477. Again attacked by Matthias, the emperor was 
driven from Vienna, and soon handed over the government of his 
lands to Maximilian, whose election as king of the Romans he 
vainly opposed in i486. Frederick then retired to Linz, where he 
passed his time in the study of botany, alchemy and astronomy, 
until his death on the 19th of August 1493. 

Frederick was a listless and incapable ruler, lacking alike the 
qualities of the soldier and of the diplomatist, but possessing a 
certain <'l(^verness in evading difficulties. With a fine presence, 
he had many cxcclkmt personal qualities, is spoken of as mild and 
just, and had a real love of learning. He had a great belief in the 
future greatness of his family, to which he contributed largely by 
arranging the marriage of Maximilian with Mary of Burgundy, 
and delight cd to inscribe his hooks and other articles of value 
w'ith the letters A.E.l.O.U. {Anslriae cst iml^crare orbi unwerso; 
or in German, AUes Erdreich ist Oesterrcich uiUcrthan), His 
j)er.sonality counts for very little in German history. One 
chronicler says : “lie was a useless emperor, and the nation 
during his long reign forgot that she had a king.” His tomb, a 
magnificent work in red and white marldc, is in the cathedral of 
St Stephen at Vienna. 

See Aeneas Sylvius Piccoloniini, Dc rchti^ ct fjcstis Eriderici III. 
(trans. Tli. llgcn, Leipzig, iK8y) ; J. (.’luiifl, Geschichte Kaiser 
Friedrichs IV. utul seiuas Hahnes Maximilians I. (llainlnirg, 18.^0) ; 
A. BacJjinann, Deutsdie Rei< h.sf'esi hichte im Zeitalter 1 ^'riedrichs 111 . 
itnd Maximilians /. (Leipzig, 1884); A. Huber, Geschichte Osier- 
reichs ((rotha, T885-i8t)2) ; and E. M. Fiirst von Liclmowsky, 
Geschiihte des JJauses Habsbwg (Vienna, 1830-1844). 

FREDERICK III. (r. 1286-1330), surnamed “the Fair,” 
German king and duke of Austria, was the second son of the 
German king, Albert L, and consequently a member of the 
llabsburg family. In 1298, when his father was chosen German 
king, Frederick was invested with some of the family lands, and 
in 1306, when his elder brother Rudolph becanu* king of Bohemia, 
he succeeded to the duchy of Austria. In 1307 Rudolph died, 
and iTcderick sought to obtain llic Tbdiemian tlironc ; but an 
expedition into that country was a failure, and his father's 
murder in May 1308 deprived him of considerable support. He 
was equally unsuccessful in his efforts to procure the German 
crown at this time, and the relations between the new king, 
Henry V IT .,nnd the Habsburgs were far from friendly. Frederick 
asked not only to be confirmed in the possession of Austria, but to 
be invested with Moravia, a demand to which Henry refused to 
accede ; hut an arrangement was subsequently made by which the 
duke agreed to renounce Moravia in return for a payment of 
50,000 marks. k’rt;derick then became involved in a quarrel with 
his cousin Louis iV., duke of Upper Bavaria (afterwards the 
emperor Louis IV.), over the guardian.ship of Henry 11 ., duke 
oi Lower iUvaria. Hostilities broke out, and on the 9th of 
November 1313 he was defeated by Louis at the battle of Gam- 
niclsdorf and compelled to renounce his claim. 

Meanwhile the emjxjror Henry VIl. had died in Italy, and a 
sUiblxirn contest ensued for the vac^int throne. After a long 
delay k'rederick was chosen German king at Frankfort by a 
minority of the electors on the 19th of October 1314, while a 
majority elected Louis of Bavaria. Six days later Frederick 
was crowned at Bonn by the archbishop of C^ffogne, and war 
broke out at once between the rivals. During this contest, 
which was carried on in a desultory fashion, Frederick drciv his 
chief strength from southern and eastern Germany, and was 
supported by the full pt^wer of the Habsburgs. The defeat of i 
his brother l2?opold by the Swiss at Morgarten in November , 
1315 was a heavy blow to him, but he prolonged the struggle for i 
seven years. On the 28th of Septem^r 1322 a decisive battle 
was fought at Miihldorf ; Frederick w'as defeated and sent as a ' 


prisoner to Trausnitz. Here he was retained until three years 
later a series of events induced Louis to come to terms. By the 
treaty of Trausnitz, signed on the 13th of March 1325, Frederick 
acknowledged the kingship of Louis in return for freedom, and 
promised to return to captivity unless he could induce his brother 
I^opold to make a similar acknowledgment. As Leopold re- 
fu.sed to take this step, Frederick, although released from his oath 
by Pope John XXII., travelled back to Bavaria, where he was 
tre>atcd by Louis rather as a friend than as a prisoner. A 
suggestion was then made that the kings should rule jointly, but 
as this plan aroused some opposition it was agreed that Frederick 
should govern Germany while Louis went to Italy for the imperial 
crown. But this arrangement did not prove generally acceptable, 
and the dttath of Leopold in 1326 deprived Frederick of a powerful 
supporter. In these circumstances he returned to Austria broken 
down in mind and body, and on the 13th of January 1330 he 
died at Gutenstein, and was buried at Mauerbach, whence his 
remains were removed in 1783 to the cathedral of St Stephen at 
Vienna. He married Elizabeth, daughter of James L, king of 
Aragon, and left two daughters. His voluntary return into 
captivity is used by Schiller in his poem Deutsche Trene, and by 
J. L. Uhland in the drama Ludiri^ dcr Bayer. 

The authorities for Hie life of Fri‘dcrick are found in the Fontes 
rerum Gcmiantcarum^ Band i., edited by J. F. Bohnier (Stuttgait, 
1843-1868), and in the Fonles rerum A ustriacarum , ])arl i. (Vienna, 
1855). Modern works which may l»e consulted are : E. M. Kiirst 
von Liclmow.sky, Geschichte des Hanses llabsburg (Vienna, 1836- 
1844) ; Th. Lindner, Deutsche Geschichte unter den Hahshurgern 
und Luxemburger n (Stuttgart, 1888-1803). R. 1)61 uier, Die Aus- 
einandersetzung zwisihcn Ludwig TV. dem Bayer und Friedrich dem 
Schonen von Osterreich ((iottingen, 1875) ; F. Kurz, Osterreuh 
unter Konig Friedrich dem Schdnen (Linz, 181 8) ; F. Kroncs, II and- 
buck der Geschichte Osterreichs (Berlin, i87r>-i87o) ; II. Schrohe, 
Der Kampf der Gegenkonige Ludwig und Friedrich (Berlin, 1902) ; 
W. Friedensburg, Ludwig IV. der Baver und Friedrich von Oster- 
reich (Gottingen, 1877) ; B. Gebhardl, Handbnch der deutschen 
Geschichte (Berlin, 1901). 

FREDERICK IL (1534-1588), king of Denmark and Norway, 
son of Oiristian HI., was born at Hadcrsleben on the ist of July 
1534. Ilis mother, Dorothea of Saxe-Lauenburg, was the elder 
sister of (Catherine, the first wife of Gustavus Vasa and the motlicr 
of Eric XIV. The two little cousins, born the same year, were 
destined to l^ lifelong rivals. At the age of two Frederick was 
proclaimed successor to the throne at the Rtgsdag of Copenhagen 
(October 30th, 1536), and homage was done to him at Oslo for 
Norway in 1548. The choice of his governor, the patriotic 
historiographer Hans Svaning,was so far fortunate that it ensured 
the devotion of the future king of Denmark to everything 
Danish ; but Svaning was a poor pedagogue, and the wild and 
wayward lad suffered all his life from the defects of his early 
training. Frederick’s youthful, innocent attiichment to the 
daughter of his former tutor, Anna Hardenberg, indisposed him 
towards matrimony at the beginning of his reign (1558). After 
the hands of Elizabeth of I^mgland, Mary of Scotland and Renata 
of Lorraine had successively been sought for him, the council of 
state grew anxious alxait the succession, but he finally married 
his cousin, Sophia of Mecklenburg, on the 20th of July 1572, 

The reign of Frederick II. falls into two well-defined divisions : 
(i) a period of war, l^^gr-lS^o ; and (2) a period of peace, 1570- 
1588. The period of war began with the Ditmarsh expedition, 
when the independent peasant-republic of the Ditmarshers of 
West Holstein, which had stoutly maintained its independence 
for centuries against the counts of Holstein and the Dani.sh kings, 
was subdued by a Dano-Holstein army of 20,000 men in 1559, 
Frederick and his uncles John and Adolphus, dukes of Holstein, 
dividing the land between them. Equally triumphant was 
Frederick in his war with Sweden, though here the contest was 
much more severe, lasting as it did for seven years ; whence it is 
generally described in northern history as the Scandinavian 
Seven Years’ War. The tension which had prevailed between 
i the two kingdoms during the last years of Gustavus Vasa reached 
I breaking point on the accession of Gustavus’s eldest son Eric 
I XTV. There were many causes of quarrel between the two 
I ambitious young monarchs, but the detention at Copenhagen in 
! 1563 of a splendid matrimonial embassy on its way to Germany, 
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to negotiate a match between Eric and Christina of Ilcsse, which 
King Frederick for political reasons was determined to prevent, 
precipitated hostilities. During the war, which was marked by 
extraordinary ferocity throughout, the Danes were generally 
victorious on land owing to the genius of Daniel Rantzau, but 
at sea the Swedes were almost uniformly triumphant. By 1570 
the strife had degenerated into a barbarous devastiition of border 
provinces ; and in July of the same year both countries accepted 
the mediation of the Emperor, and peace was finally concluded 
at Stettin on Dec. 13, 1570. During the course of this 
Seven Years’ War Frederick JI. had narrowly escaped the fate 
of his deposed cousin Eric XIV. The war Nvas very unpopular 
in Denmark, and the closing of the Sound against foreign shipping, 
in order to starve out Sweden, had exasperated the maritime 
powers and all the Baltic stales. On New Year’s Day 1570 
Frederick’s difficulties seemed so overwhelming that he 
threatened to abdicate ; but the peace of Stettin came in time 
to reconcile all parties, and though Frederick had now to re- 
linquish his ambitious dream of re-establishing the Union of 
Kalmar, he had at least succeeded in maintaining the supremacy 
of Denmark in the north. After the peace Frederick’s policy 
Irecarne still more imperial. He aspired to the dominion of all 
the seas which washed the Scandinavian coasts, and before he 
died he succeeded in suppressing the pirates who so long had 
haunted the Baltic and tlie German Ocean. He also erected the 
stately fortress of Kronborg, to guard the narrow channel of the 
Sound. Frederick possessed the tndy royal gift of discovering 
and employing great men, irrespective of personal preferences 
and even of personal injuries. With infinite tact and admirable 
self-denial he gave free scope to ministers whose superiority 
in their various departments he frankly recognized, rarely inter- 
fering personally unless absolutely calUd upon to do so. Tlis 
influence, always great, was increased by his genial and imalTccted 
manners as a host. He is also remarkable as one of the few 
kings of the house of Oldenbuig who had no illicit liaison. 
He died at Antvorskov on the 4th of April 1588. No other 
Danish king was ever so beloved by bis people. 

See Lund (Troels)^ Damnavks off Norffes Ntslorie i Slutninffen af 
det XVI. Aath. (Copenhagen, 1870) ; Danmark^ THf^es Histovie 
(CofM;nhag(!n, i8<)7-iyo3), vol. 3 ; Robert Nishel Bain, Siandtriuvia, 
cap. 4 (Cambridge, 1905). (R. K. B ) 

FREDERICK III. (1609-1670), king of Denmark and Norway, 
.son of Christian TV. and Anne Catherine of Brandenburg, was 
born on the i8th of March 1609 at Hadersleben. His position 
as a younger son profoundly influenced his future career. In his 
youth and early manhood there was no prospect of his ascending 
the Danisli throne, and be consequently ])erame llie instrnnienl of 
his father’s schemes of aggrandizement in C’rermany. While still 
a lad he became successively bishop of Brermm, bi.shop of Verden 
and coadjutor of Halberstadt, while at the age of eighteen he 
was the chief commandant of the fortress of Stade. Thus 
from an early age lie had considerable experience as an adminis- 
trator, while his general education was very careful and thorough. 
He had always a pronounced liking for literary and .scientific 
studies. On the ist of October 1643 Frederick wedded Sophia 
Amelia of Brunswick Liineburg, whose energetic, passionate 
and ambitious character was profoundly to affect not only 
Frederick’s destiny but the destiny of Denmark. During the 
disastrous Swedish War of 1643-1645 Frederick was apfxiinted 
generalissimo of the duchies liy liis father, but the laurels he won 
were scanty, chiefly owing to his quarrels with the Earl-Marshal 
Anders Billc, who commanded the Danish forces. Tliis was 
Frederick’s first collision with the Danish nobility, who ever 
afterwards regarded him with extreme distrust. The death of liis 
elder brother (ffiristian in June 1647 opened to him the pros- 
pect of succeeding to the Danish throne, but the question was 
still unsettled when (Tiristian IV. died on the 28th of Febniary 
1648. Not till the 6th of July in the same year did Frederick HI. 
receive the homage of his subjects, and only after he had .signed 
a Haandfaestning or charter, by which the already diminished 
royal prerogative was still further curtailed. It had been doubt- 
ful at first whether he would be allowed to inherit his ancestral 
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throne at all ; but Frederick removed the last scruples of the 
Rigsraad by unhesitatingly accepting the conditions imposed 
upon him. 

The new monarch was a reserved, enigmaticiil prince, who 
seldom laughed, spoke little and wrote less — a striking contrast 
to Christian IV. But if he lacked the brilliant qualities of his 
impulsive, jovial father, he possessed in a high degree the com- 
pensating virtues of moderation, sobriety and self-control. 
But with all his good qualities Frederick was not the man to lake 
a clear view of the political horizon, or even to recognize his own 
and his country’s limi unions. He riglitly regarded the accession 
of (ffiarles X. of Sweden (June 6th, 165.^) as a souret^ of danger to 
Denmark. He felt that temperament and polii'v would combine 
to make (’harles an aggressive warrior-king ; tlie only uncertainty 
was in which <lireotion he would turn Jiis arms first. C'harles’s 
invasion of Boland (July 1654) came as a distinct reliei to tlie 
Danes, though even the Boli.sh War was full of latent peril to 
Denmark. Frederick w'as resolved upon a rupture with Sweden 
at the first convenient opportunity, 'I'hc Kigsdaif which 
assembled on the 23rd of February 1657 willingly granted 
considerable subsidies for moliilization and other military 
experuses ; on the 15th of April Frederick III. desired, and on 
the 23rd of April he received, the a.s.scnt of the majority of the 
Rigsraad to attack Sweden's German provinces ; in the lu'ginning 
of May tlie still pending negotiations with that power were broken 
off, and on the i.st of June Frederick signed the manifesto justify- 
ing a w^ar which was never formally declared. 7 'he Swedish 
king traversed all the plans of his encmitis by his passage of the 
frozen Belts, in January and February 165S (^iv Charles X. 
of Sweden). The effect of this unheard-of ai'hicMjment on the 
Danish government was cru.shing. Frederick III. at once sued 
for peace ; and, yielding to the persuasions of the English and 
French ministers, diaries finally agn^ed to be content with 
mutilating instead of annihilating the Danivsh monardiy (iniaties 
of 'JaastAip, February i8th, and of Koskildc, February 26th, 
1658). 'i’he coTu lusion of ])cacc w'as follow'cd by a remarkahle 
episode*. Frederick cxpre‘.ssed the desire Ic) make* tlie personal 
acquaintance of his corKjucror ; and Charles .V. consented to be 
his guest for three days (March 3- 5) at the castle of Frt'driksljorg. 
.Splendiil banquets lasting far into the night, ])rivaU‘ and inlimati* 
conversations lietwccn the princes who had only just emerged 
from a mortal struggle, seemed to point to nothing hut peacii and 
friendship in the future. But (!harles’b insatiable lust for con- 
quest, and his ineradicable .suspicion of Denmark, ijidnced him, 
on the 17th of July, without any re.isonal)le c.{iuse, without a 
declaration of war, in defiance of all international eciuity, to 
endeavour to despatch an inconvenient neighbour. 

'J error was the first feeling produced at (openhagen hy the 
landing of the main Swedish army at Korsor in Zealand. None 
had anticipated the possibility of such a sudden and brutal attac k, 
and everyone knew that the Danish capital was wry inadequately 
fortified and garrisoned. Fortunately Frederic k had nc‘ver been 
(Icfie.ient in courage. “ I will die in iny nest ” were tlic memor- 
able words with which he rebuked those counsellors who advi.sed 
him to .se(*k safety in flight. On the; 8th of August representatives 
from every class in the capital urged the necessity of a \igorous 
resistanc e ; and the citizens of ('openhagen, lieaded liy the great 
burgomaster Hans Nansen (c/.?-.), protested their unshakable 
loyalty to the king, and their dc'ternunalion to defend Copen- 
hagen to the uttermost. The Danes liad omIv tlirec* days’ warning 
of the approaching danger ; and the ^'ast and dilajiidated line 
of defence had at first hut 2000 regular defenders. But the 
government and the people; displayed a nieniorablc and ex- 
emplary energy, under the constant sujicrvision of the king, 
the queen, and burgomaster Nansen. By the beginning C)f 
ScpU;mber all the breaclies were repaired, the walls brisLlc*d with 
cannon, and 7000 men were under arms. So .strong w^as the; city 
by this time that rharlc;s X., abandoning his original intention 
of carrying the place by assault, began a regular sic'ge ; hut this 
also he was forced to abandon when, on the 2cah of Oc tober, an 
auxiliary Dutch fleet, after reinforcing and reproyisioning the 
garrison, defeated, in conjunction with the Danish fleet, the 
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Swedish navy of 44 liners in the Sound. Thus the Danish capital 
had saved the Danish monarchy. But it was Frederick 111 . 
who profited most by his spirited defence of the common interests 
of the country and the dynasty. The traditional loyalty of the 
Danish middle classes was transformed into a boundless enthusi- 
asm for the king personally, and for a brief period Frederick found 
himself the most pt»pular man in his kingdom. He made use of 
his popularity by realizing the dream of a lifetime and converting 
an elective into an absolute monarchy !)y the Revolution of 1660 
(see Denmark : History), Frederick HI. died on the 6th of 
February 1670 at the castle of Copenhagen. 

See U. Nisbet Bain, Scandinavia ^ caps. ix. and x. (Cambridge, 
1905). (R. N. B.) 

FREDERICK VIII. (1843- ), king of Denmark, eldest .son 

of King Christian IX., was born at (Copenhagen on the 3rd of 
June 1843. crown prince of Denmark he took part in the war 
of 1864 against Austria and Prussia, and subsequently assisted 
his father in the duties of government, becoming king on 
Christian’s death in January 1906. In 1869 Frederick married 
r.ouise (b. 1851), daughter of Charles XV., king of Sweden, 
by whom he had a family of four sons and four daughters. His 
eldest son Christian, crown firince of Denmark (b. 1870), was 
married in 1898 to Alexandrina (b. 1879), daughter of Frederick 
Francis 111 ., grand-duke of Mecklenburg-Schwerin ; and his 
second son, (iiarlcs (b. 1872), who married his cousin Maud, 
(laughter of Edward VII. of Great Britain, became king of 
Norway as Haakon VII. in 1905. 

FREDERICK I. (1657-1713), king of Prussia, and (as Frederick 
HI.) elector of Brandenburg, was the second son of the great 
elector, Frederick William, by his first marriage with Louise 
Ilenriette, daughter of Frederick Henry of Orange. Born at 
Kdnigsberg on the i ilh of July 1657, he was educated and greatly 
influenced by Eberhard Danckelmann, and became heir to the 
throne of Brandenburg through the death of his elder brother, 
('harles Emil, in 1674. He appears to have taken some part in 
public business before the death of his father; and the court 
at Berlin was soon disturbed by quarrels between the young 
prin«‘e and his stepmother, Dorothea of Holstcin-Gliicksburg. 
In 1686 Dorothea persuaded her husband to bequeath outlying 
portions of his lands to her four sons ; and Prederick, fearing 
lie would be poisoned, left Brandenburg determined to prevent 
any diminution of his inheritance. By promising to restore 
.Schwiebus to Silesia after his accession he won the support of the 
emperor Leopold 1 . ; but eventually he gained his end in a peace- 
able fashion. Having become elector of Brandenburg in May 
168S, he came to terms with his lialf-brothcrs and their mother. 
In return for a sum of money these princes renounced their rights 
under their father’s will, and the new elector thus secured the 
whole of P'rederick William’s territories. After much delay and 
grumbling he fulfilled his bargain with Leopold and gave up 
.Schwiebus in 1695. home and abroad Frederick continued 
the policy of the great elector. He helped W’^illiam of Orange 
to make his descent on Pmgland ; added various places, including 
the principality of Neuchatel, to his lands ; and exercised .some 
influence on the course <d European politics by placing his large 
and efficient army at the disposal of the emperor and his allies 
(.sec Brandeniujrg). He was pre.scnt in person at the siege of 
Bonn in i68(), but was not often in command of his troops. The 
(‘lector was very fond of pomp, and, striving to model his court 
upon that of Louis XI^., he directed his main energies towards 
obtaining for himself the title of king. In spite of the assistance 
he had given to the emperor his efforts met with no success for 
some years ; but towards 1700 Ix^opold, faced with the prospect 
of a new struggle with France, was inclined to view the idea more 
favourably. Having insist(Hl upon various conditions, prominent 
among them being military aid for the approaching war, he gave 
the imperial .sanction to Frederick’s request in November 1700 ; 
whereupon the elector, hurrying at once to Konigsberg, crowned 
himself with great ceremony king of Prussia on the iSth of 
January 1701. According to his promise the king sent help to 
the emperor ; and during the War of the Spanish Succession the 
troops of Brandenburg-Prussia rendered great assistance to the 


allies, fighting with distinction at Blenheim and elsewhere. 
Frederick, who was deformed through an injury to his spine, 
died on the 25th of February 1713. By his extravagance the king 
exhausted the treasure amassed by his father, burdened his 
country with heavy taxes, and reduced its finances to chaos. His 
constant obligations to the emperor drained Brandenburg of 
money which might have been employed more profitably at 
home, and prevented her sovereign from interfering in the politics 
of northern Europe. Frederick, however, was not an unpopular 
ruler, and by making l^russia into a kingdom he undoubtedly 
advanced it several stages towards its future greatness. He 
founded the university of Halle, and the Academy of Sciences at 
Berlin; welcomed and protected Protestant refugees from France 
and elsewhere ; and lavished money on the erection of public 
buildings. 

The king was married three times. His second wife, Sophie 
('harlotte (1668-1705), sister of the English king George I., was 
the friend of Leibnitz and one of the most cultured princesses of 
the age ; she bore him his only son, his successor. King Frederick 
William I. 

See W. Ilahn, Friedrich Koni^ in Preussen (Berlin, 187^9 ; 
J. (I. Droysen, Geschichte der prettssischen Politik, Band iv. (Ixipzi^, 
1872) ; E. Hcyck, Friedrich /. und die licgriindnng des prenssischen 
Konigtumx (Bielef(‘I(l, igoi) ; C. Graf von Dohna, Mrmoires origi- 
naux sur le r^gne et la cour de Frt'ddric (Berlin, 1883) ; A us dem 
Briefivechsel Konig Friedrichs I. von Preussen und seiner Famtlie 
(Berlin, igof) ; and T. Carlyle, History of Frederick the Great, vol. i. 
(Ix)ndon, 1872). 

FREDERICK II., known as “the Great” (1712-1786), king 
of Prussia, born on the 24th of January 1712, was the eldest son 
of Frederick William 1 . He was brought up with extreme rigour, 
his father devising a scheme of education which was intended 
to make him a hardy soldier, and prescribing for him every 
detail of his conduct. So great was L>edcrick William’s horror 
of everything which did not seem to him practical, that he 
strictly excluded Latin from the list of his son's studies. 
Frederick, however, had free and generous impulses which could 
not be restrained by the sternest system. Encouraged by his 
mother, and under the influence of his governess Madame de 
Roucoulle, and of his first tutor Diihan, a French refugee, he 
acquired an excellent knowledge of French and a taste for litera- 
ture and music. He even received secret lessons in Latin, 
which his father invested with all the charms of forbiddtai 
fruit. As he grew up he became extremely dissatisfied with the 
dull and monotonous life he was compelled to lead ; and his 
discontent was heartily shared by his sister, Wilhclmina, a bright 
and intelligent young princess for whom Frederick had a warm 
affection. 

Frederick William, seeing his son apparently absorbed in 
frivolous and effeminate amusements, gradually conceived for 
him an intense dislike, which had its share in causing him to 
break off the negotiations for a double marriage between the 
prince of Wales and Wilhclmina, and the princess Amelia, 
daughter of George JL, and Frederick ; for Frederick had been 
so indiscreet as to carry on a separate correspondence with the 
English court and to vow that he would marry Amelia or no one. 
Frederick William’s hatred of his son, openly avowed, displayed 
itself in violent outbursts and public insults, and so harsh was 
his treatment that Frederick freciucntly thought of running 
away and taking refuge at the English court. He at last resol\'C(l 
to do so during a journey which he made with the king to south 
Germany in 1730, when he was eighteen years of age. He was 
helped by his two friends, Lieutenant Katte and Lieutenant 
Keith ; but by the imprudence of the former the secret was found 
out. Frederick was placed under arrest, deprived of his rank 
as crown prince, tried by court-martial, and imprisoned in tlu; 
fortress of Ciistrin. W’arned by Frederick, Keith escaped ; 
but Katte delayed his flight too long, and a court-martial decided 
that he should be punished with two years’ fortress arrest. But 
the king was determined by a terrible example to wake Frederick 
once for all to a consciousness of the heavy responsibility of his 
position. He changed the sentence on Katte to one of death and 
ordered the execution to take place in Frederick’s presence, 
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himself arranging its every detail ; Frederick's own fate would 
depend upon the effect of this terrible object-lesson and the 
response he should make to the exhortations of the chaplain sent 
to reason with him. On the morning of the 7th of November 
Katte was beheaded before Frederick's window, after the crown 
prince had asked his pardon and received the answer that there 
was nothing to forgive. On PYederick himself lay the terror of 
death, and the chaplain was able to send to the king a favourable 
report of his orthodoxy and his changed disposition. Frederick 
William, whose temper was by no means so ruthlessly Spartan 
as tradition has painted it, was overjoyed, and commissioned the 
clergyman to receive from the prince an oath of filial obedience, 
and in exchange for this proof of “ his intention to improve in 
real earnest ” his arrest was to be lightened, pending the earning 
of a full pardon. “ The whole town shall be his prison," wrote 
the king ; “ I will give him employment, from morning to night, 
in the departments of war, and agriculture, and of the govern- 
ment. He shall work at financial matters, receive accounts, 
read minutes and make extracts. . . . Hut if he kirks or rears 
again, he shall forfeit the succession to the crown, and even, 
according to circumstances, life itself." 

P'or about fifteen months PYederirk lived in Ciistrin, bu.sy 
according to the royal programme with the details of the Prussian 
administrative system. He wa.s very careful not to “ kick or 
rear," and his good conduct earned him a further stage in the 
restoration to favour. During this period of probation he had 
been deprived of his status as a soldier and refused the right to 
wear uniform, while officers and soldiers were forbidden to give 
him the military salute ; in 1732 he was made colonel in command 
of the regiment at Neuruppin. Jn the following year he married, 
in obedience to the king’s orders, the princess Elizabeth Christina, 
daughter of the duke of lirunswick-Bcvern. He was giv'en the 
estate of Rheinsberg in the neighbourhood of Neuruppin, and 
there he lived until he succeeded to the throne. 'Fhese years were 
perhaps the happiest of his life. He discharged his duties with so 
much spirit and so con.scientionsly that he ultimately gained 
the esteem of PYcderick William, who no longer feared that he 
would leave the crown to one unworthy of wearing it. At the 
.same time the crown prince was able to indulge to the full his 
personal tastes. He carried on a lively correspondence with 
Voltaire and othesr PYench men of letters, and was a diligent 
student of philosophy, history ynd poetry. Two of his best- 
known works were written at this time — Considerations sur 
VHat present ducorps politique de V Europe and hi^Anti-Macchiavei. 
In the former he calls attention to the growing strength of 
Austria and France, and insists on the necessity of some third 
power, by which he clearly means Prussia, counterbalancing their 
excessiv’e influence. The .second treatise, which was issued by 
Voltaire in Hague in 1740, contains a generous exposition of 
some of the favourite ideas of the i8tli-century philosophers 
respecting the duties of sovereigns, which may be summed up 
in the famous sentence : " the prince is not the absolute master, 
but only the first servant of his people." 

On the 31st of May 1740 he became king. He maintained all 
the forms of government established by his father, but ruled 
in a far more enlightened spirit ; he tolerated every form of re 
ligious opinion, abolished the use of torture, was mo.st careful 
to secure an exact and impartial administration of justice, and, 
while keeping the reins of government strictly in his own hands, 
allowed every one with a genuine grievance free access to hi.s 
presence. The Potsdam regiment of giants was disbanded, but 
the real interests of the army were carefully studied, for Frederick 
realized that the two pillars of the Prussian state were sound 
finances and a strong army. On the 20th of October 1740 the 
emperor Charles VI. died. Frederick at once began to make 
extensi^'e military preparations, and it was soon clear to all the 
world that he intended to enter upon some serious enterprise. 
He had made up his mind to assert the ancient claim of the house 
of Brandenburg to the three Silesian duchies, which the Austrian 
rulers of Bohemia had ever denied, but the Hohenzollerns had 
never abandoned. Projects for the assertion of this claim by 
force of arms had been formed by more than one of Frederick’s 


predecessors, and the extinction of the male line of the house of 
Habsburg may well have seemed to him a unique opportunity 
for realizing an ambition traditional in his family. For this 
resolution he is often abused still by historians, and at the time 
he had the approval of hardly any one out of Prussia. He him- 
self, writing ol the scheme in his Mhnoircs, laid no claim to lofty 
motives, but candidly confessed that “ it was a means of acquiring 
reputation and of increasing the power of the state." He 
firmly believed, however, in the lawfulness ol his claims ; and 
although his lather had recognized the Pragmatic Sanction, 
whereb)- the hereditary^ dominions of Charles Vi. were to descend 
to his daughter, Maria Theresa, Frederick insisted that this 
sanction could refer only to lands which rightfully belonged to the 
house of Austria. He could also urge that, as C harles VI. had 
not fulfilled the engagements by which Frederick William's 
recognition of the Pragmatic Sanction had been secured, Prussia 
was freed from her obligation. 

Frederick sent an ambassador to Vienna, offering, in the event 
of his rights in Silesia being conceded, to aid Maria Theresa 
against her enemies. I’he queen of Hungary, wlio regarded tlie 
proposal as that of a mere robber, haughtily declined ; whereupon 
Frederick immediately invaded Silesia with an army of 30,000 
men. His first victory was gained at Mollwitz on the loth of 
April 1741. Under the impression, in con.sequence of a furious 
charge of Austrian cavalry, that the battle was lost, he rode 
rapidly away at an early stage of the struggle— a mistake 
which gave rise for a time to the groundless idea that lie lacked 
personal courage. A second Prussian victory was gained at 
Chotusitz, near C'aslau, on the 17th May 1742; by this time 
Frederick was master of all the fortified places of Silesia. Maria 
Theresa, in the heat of her struggle wdth hVance and the elector 
of Bavaria, now' ( harles VJl., and pri'ssed by ICngland to rid 
herself of Frederick, concluded with him, on the nth of June 
1742, the peace of Breslau, conceding to Prussia, Upper and J^ower 
Silesia as far as the Oppa, together with the county of Glatz. 
Frederick made good use of the next tw'o years, fortifying Ids new 
territory, and repairing the evils inflicted upon it by the war. 
By the death of the prince ol East Friesland without heirs, he 
also gained possession of that country ( 1 744). He kn(‘w well that 
Maria Theresa would not, if she could help it, allow' him to 
remain in Silesia ; accordingly, in 1744, alarmed by her victories, 
he arrived at a secret understanding wdth France, and pledged 
himself, with Hesse-(!asscl and the palatinate, to maintain the 
imperial rights of (’harles VIE, and to defend his hereditary 
Bavarian lands. Frederick began the second Silesian W'ar b\ 
entering Bohemia in August 1744 and taking lYague. By this 
brilliant but rash venture he put himsi;lf in great danger, and 
.soon had to retr(*at ; but in 1745 he gained the battles of Hohen 
friedberg, Soor and Hennersdorf ; and Jx*opold ol Dessau (“ Der 
alte Dessauer ") won for him the victory of Kesselsdiirf in Saxony 
The latter victory was decisive, and the peace ol Dresden 
(December 25, 1745) assured to Frederick a second time tla* 
possc.ssion of Silesia. (See Austrian Succkssion, War ok the.) 

Frederick had thus, at the age of thirty-three, rai.sed himseli 
to a great position in Europe, and henceforth he was tlie most 
conspicuous sovereign of his time. He was a thoroughly absolute 
ruler, his so-called ministers being mere (derks whose business 
was to give effect to his w'ill. To use his own famous phr.xse, 
however, he regarded himself as but “ tlie fir.st servant of the 
.state " ; and during the next eleven yeal^ he proved that Xhv 
words expressed his inmost conviction and feeling. All kinds ol 
questions were submitted to him. important and unimportant ; 
and he is frequently censured for having troubled himself .so 
much with mere details. But in so far as these di'tails related 
to expenditure he was fully justified, for it wa.s absolutely 
essential for him to have a large army, and with a small state 
this was imfiossible unless he carefully prevented unnece.ssar>- 
outlay. Being a keen judge of character, he filled the public 
offices with faithful, capable, energetic men, who were kept uj) 
to a high standard of duty by the consciousness that their work 
might at any time come under his strict supervision. 'I’he 
Academy of .Sciences, which had fallen into contempt during 
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his father’s reign, he restored, infusing into it vigorous life ; and 
he did more to promote elementary education than any of his 
predecessors. He did much too for the economic development 
of Prussia, tcoecially for iigriculture ; he established colonies, 
peopling them with immigrants, extended the canal system, 
drained and diknd tlic great marshes of the Oderbruch, turning 
them into rich pasturage, encouraged the planting of fruit 
trees and of root crops ; and, though in accordance with his 
ideas of discipline he maintained serfdom, he did much to lighten 
the burdens of the peasants. All kinds of manufacture, loo, 
particularly that of silk, owed much to his encouragement. 
To the army he gave unremitting attention, reviewing it at 
regular intervals, and sternly punishing negligence on the part 
of the officers. Its numbers were raised to 160,000 men, while 
fortresses and magazines were always kept in a state of readiness 
for war. The influence of the king’s example was felt far beyond 
the limits of his immediate circle. The nation was proud of his 
genius, and displayed something of his energy in all departments 
of life. Lessing, who as a youth of twenty came to Berlin in 
1749, composed enthusiastic odes in his honour, and Gleim, 
the Halberstadt poet, wrote of him as of a kind of demi-god. 
These may be taken as fair illustrations of the popular feeling 
long before the Seven Years’ War. 

He despised German as the language of boors, although it is 
remarkable that at a later period, in a French essay on German 
literature, he predicted for it a great future. He habitually 
wrote and spfike French, and had a strong ambition to rank 
as a distinguished French author. Nobody can now read his 
verses, but his prose writings have a certain calm simplicity 
and dignity, witiiout, however, giving evidence of the splendid 
mental qualities which he revealed in practical life. To this 
period belong his Memo ires [>our servir a Vhisioire de Brandebourg 
and his jioem VAri de la guerre, I'he latter, judged as literature, 
is intolerably dull ; hut the former is valuable, throwing as it 
does considerable light on his personal sympathies as well as on 
the motives of important epochs in his career. He continued to 
correspond with French Avriters, and induced a number of them 
to settle m Berlin, Maupertuis being president of the Academy. 
In 1752 Voltaire, who had repeatedly visited him, came at 
Frederick’s urgent entreaty, and received a truly royal welcome. 
The famous Hirsch trial, and Voltaire’s vanity and caprice, 
greatly lowered him in the esteem of the king, who, on his side, 
irritated his guest by often requiring him to correct bad verses, 
and by making him the object of rude banter, 'i'lie publication 
of Doctor Akakia, wliieh brought down upon the president of the 
Academy a .storm of ridicule, finally alienated Frederick ; while 
Voltaire’s wrongs culminated in the famous arrest at Frankfort, 
the most disagreeable elements of which were due to the mis- 
understanding of an order by a subordinate official. 

The king lived as much as possible in a retired mansion, to 
which he gave the name of Sanssouci* -not the palace so called, 
which was built after the Seven Years’ War, and was never a 
favourite residence. He rose regularly in summer at five, in 
winter at six, devoting himself to public business till about eleven. 
iJuring part of this time, after coffee, he would aid his reflections 
liy playing on the flute, of which he was passionately fond, 
being a really skilful performer. At eleven came parade, and an 
hour afterwards, punctually, dinner, which continued till two, 
or later, if conversation, happened to be particularly attractive. 
After dinner he glanced through and signed cabinet orders written 
in accordance with his morning instructions, often adding 
marginal notes and postscripts, many of which were in a caustic 
tone. These disposed of, he amused himself for a couple of hours 
with literary work ; between six and seven he would converse 
with his friends or listen to his reader (a post held for some time 
by La Mettrie) : at seven there was a concert ; and at half-past 
eight he sat down to supper, which might go on till midnight. 
He liked good eating and drinking, although even here the cost 
was sharply looked after, the expenses of his kitchen mounting 
to no higher figure than £iSoo a year. At supper he "was always 
surrounded by a number of his most intimate friends, mainly 
Frenchmen ; and he insisted on the conversation being perfectly 


free. His wit, however, was often cruel, and any one who re^ 
sponded with too much spirit was soon made to feel that the 
licence of talk was to be complete only on one side. 

At Frederick’s court ladies were seldom seen, a circumstance 
that gave occasion to much scandal for which there seems to have 
been no foundation. The queen he visited only on rare occasions. 
She had been forced upon him by his father, and he had never 
loved her ; but he always treated her with marked respect, and 
provided her with a generous income, half of which she gave^away 
in charity. Although without charm, she was a woman of many 
noble qualities ; and, like her husband, she wrote French books, 
some of which attracted a certain attention in their day. She 
survived him by eleven years, dying in 1797. 

Maria Theresa had never given up hope that she would recover 
Silesia; and as all the neighbouring sovereigns were bitterly 
jealou.s of Frederick, and somewhat afraid of him, she had no 
difficulty in inducing several of them to form a scheme for his 
ruin. Russia and Saxony entered into it heartily ; and France, 
laying aside her ancient enmity towards Austria, joined the 
empress against the common object of dislike. Frederick, 
meanwhile, had turned towards England, which saw in liim a 
possible ally of great importance against the French. A con- 
vention between Prussia and Great Britain was signed in January 
1756, and it proved of incalculable value to both countries, 
leading as it did to a close alliance during the administration of 
Pitt. Through the treachery of a clerk in tlie Saxon foreign office 
Frederick was made aware of the future which was being prepared 
for him. Seeing the importance of taking the initiative, and 
if possible, of securing Saxony, he suddenly, on the 24th of 
August 1756, crossed the frontier of that country, and shut in 
the Saxon army between Pirna and Konigstein, ultimately 
compelling it, after a victory gained over the Austrians at 
Lobositz, to surrender. Thus began the Seven Years’ War, 
in which, supported by England, Brunswick and llesse-Cassel, 
he had for a long time to oppose Austria, France, Russia, Saxony 
and Sweden. Virtually the whole Continent was in arms against 
a small state which, a few years before, had been regarded by most 
men as beneath serious notice. But it happened that this small 
state was led by a man*of high military genius, capable of infusing 
into others his own undaunted spirit, while his subjects had 
learned both from him and his predecessors habits of patience, 
perseverance and discipline. In 1757, after defeating the 
Austrians at Prague, he was himself defeated by them at Kolin ; 
and by the shameful convention of Closter-Seven, he was freely 
exposed to the attack of the French. In November 1757, how- 
ever, when Europe looked upon him as ruined, he rid himself of 
the French by his splendid victory over them at Ross bach, and 
in about a month afterwards, by the still more splendid victory 
at I/juthcn, he drove the Austrians from Silesia. From this time 
the French were kept well employed in the west by I’rince 
Ferdinand of Brunswick, who defeated them at Oefeld in 1758, 
and at Mindcn in 1759. In the former year Frederick triumphed, 
at a heavy cost, over the Russians at Zorndorf ; and although, 
through lack of his usual foresight, he lost the battle of Hoch- 
kirch, he prevented the Austrians from deriving any real 
advantage from their triumph, Silesia still remaining in his 
hands at the end of the year. The battle of Kunersdorf, fought 
on the 1 2th of August 1759, was the most disastrous to him in 
the course of the war. Jle had here to contend both with the 
Russians and the Austrians ; and although at first he had some 
success, his anny was in the end completely broken. “ All is lo.st 
save the royal family,” he wrote to his minister Friesenstein ; 
“ the consecjuences of this battle will be worse than the battle 
itself. I shall not survive the ruin of the Fatherland. Adieu for 
ever ! ” But he soon recovered from his despair, and in 1 760 
gained the important victories of Liegnitz and Torgau. He had 
now, however, to act on the defensive, and fortunately for him, 
the Russians, on the death of the empress Elizabeth, not only 
withdrew in 1762 from the compact against him, but for a time 
became his allies. On the 29th of October of that year he gained 
his last victory over the Austrians at Freiberg. Europe was by 
that time sick of war, every power being more or less exhausted. 
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The result was that, on the T5tli of February 1763, a few days 
after the conclusion of the peace of Paris, the treaty of Huhertus- 
burg was signed, Austria confirming Prussia in the possession of 
Silesia. (See Seven Years’ War.) 

It would be difficult to overrate the importance of the con- 
tribution thus made by Frederick to the politics of Europe. 
Prussia was now universally recognized as one of the great 
powers of the C'ontinent, and she definitely took her place in 
Germany as the rival of Austria. From this time it was inevitable 
that there should be a final struggle between the two nations 
for predominance, and that the smaller German states should 
group themselves around one or the other. Frederick himself 
acquired both in Germany and Europe the indefinable influence 
which springs from the recognition of great gifts that have been 
proved by great deeds. 

His first care after the war was, as lar as possible, to enable 
the country to recover from the terrific blows by which it had 
been almost destroyed ; and he was never, either before or after, 
seen to better advantage than in the measures lie adopted for 
this end. Although his resources had been so completely 
drained that he had been forced to melt the silver in his palaces 
and to debase the coinage, his energy soon brought back the 
national prosperity. Pomerania and Neumark were freed from 
taxation for two years, Silesia for six months. Many nobles 
whose lands had been wasted received corn for seed : his war 
horses were within a few months to be found on farms all over 
Prussia ; and money was freely spent in the re-erection of houses 
which had been destroyed. The coinage was gradually restored 
to its proper value, and trade received a favourable impulse by 
the foundation of the Bank ot Berlin. All these matters were 
carefully looked into by Frederick himself, who, while acting 
as generously as his circumstances would allow, insisted on every- 
thing l)eing done in the most efticient manner at the least possible 
cost. Unfortunately, he adopted the French ideas of excise, 
and the French methods of imposing and collecting bixes — a 
system known as the Regie. This system secured for him a 
large revenue, hut it led to a vast amount of petty tyranny, 
which was all the more intolerable because it was carried out by 
French oflicials. It was continued to the end of PYederick’s 
reign, and nothing did so much to injure his otherwise immense 
popularity. He was quite aware of the discontent the system ex- 
cited, and the good-nature with which he tolerated the criticisms 
directed against it and him is illustrated by a well-known incident. 
K iding along the ] iiger Strasse one day, he saw a crowd of people. 
“ See what it is,” he said to the groom who was attending him. 
“ They have something posted up about your Majesty,” said the 
groom, returning. Frederick, riding forward, saw a caricature of 
himself : “ King in very melancholy guise,” says Preuss (as 
translated by ('arlyle), “ seated on a stool, a coffee-mill between 
his knees, diligently grinding with the one hand, and with the 
other picking up any bean that might have fallen. ‘ Hang it 
lower,’ said the king, beckoning his groom with a wave of the 
finger ; ‘ lower, that they may not have to hurt their necks 
about it.’ No sooner were the words spoken, which spread 
instantly, than there rose from the whole crowd one universal 
huzzah of joy. They tore the caricature into a thousand pieces, 
and rolled after the king with loud * Lehe Hoch, our Frederick 
for ever,’ as he rode slowly away.” There are scores of anecdotes 
about Frederick, but not many so well authenticated as this. 

There was nothing about which Frederick took so much 
trouble as the proper administration of justice. He disliked the 
fonnalitie.s of the law, and in one instance, “ the miller Arnold 
case,” in connexion with which he thought injustice had been 
done to a poor man, he dismissed the judges, condemned them 
to a year’s fortress arrest, and compelled them to make good out 
of their own pockets the loss sustained by their supposed victim — 
not a wise proceeding, but one springing from a generous motive. 
He once defined himself as “ I’avocat du pauvre,” and few things 
gave him more pleasure than the famous answer of the miller 
whose windmill stood on ground which was wanted for the king’s 
garden. The miller sturdily refused to sell it. ” Not at any 
price ? ” said the king’s agent ; “ could not the king take it 


from you for nothing, if he chose ? ” “ Plave we not the 

Kammergcridit at Berlin ? ” was the answer, which became a 
popular saying in (iermany. Soon after he came to the throne 
Frederick begim to make preparations for a new code. In 1747 
appeared the Codex Fridericianus, by which the Prussian judicial 
body wa.s established. But a greatiT monument of Frederick's 
interest in legal reform was the Allgetneines preussisches Land- 
recht, completed by the grand chancellor Count Johann H. C. 
von Carmcr (1721-1801) on the basis of the Project des Carports 
Juris h'ridericianiy completed in the year 1749-1751 by the 
eminent jurist Samuel von Cocceji (1679-1755). 'I'lie Landrechty 
a work of vast labour and erudition, combines the two systems 
of German and Roman law supplemented by the law of nature ; 
it was the first German code, but only came into force in 1794, 
after Frederick’s death. 

Looking ahead after the Se\'en Years' War, Frederick saw no 
meansof securing himself so effectually as by cultivating the good- 
will of Russia. In I7^>4 he accordingly concluded a treaty ol 
alliance with the empress Catherine for eight years. Six years 
afterwards, unfortunately for his fame, he joined in the first 
partition of Poland, by which he received Polish Prussia, without 
Danzig and Thorn, and Great Poland as far as the river Nclze. 
Prussia was then for the first time made continuous with Branden - 
burg and P{)mcrania. 

The emperor Joseph 11 . greatly admired Frederick, and visited 
him at Neisse, in Silesia, in j 769, a visit which Frederick returned, 
in Moravia, in the following year. The young emperor was frank 
and cordial ; Frederick was more cautious, for he detected 
under the re.si>ectful manner of Joseph a keen ambition that might 
one day become dangerous to Prussia. Ever alt(‘r thc.se inter- 
views a ]>ortrait of the emperor hung conspicuously in tlie rooms 
in which Frederick lived, a cirruinstanre on whicli some one 
remarked. ” Ah yes,” said Frederick, “ 1 am obliged to keep 
that young gentleman in my eye.” Nothing came of these 
suspicions till 1777, when, after the death of Maximilian Joseph, 
elector of Bavaria, without children, the emperor took possession 
of the greater part of his lands. "J'he eleefor palatine, who 
lawfully inherited Bavaria, came to an arrangement, which was 
not admitted by his heir, (.'harles, duke of Zweibriicken. lender 
these circumstances the latter appe‘aled to Frederick, whc), 
resolved that Austria should gain no unnecessary advantage, 
took his part, and brought pressure to hear upon the emperor. 
Ultimately, greatly against his will, Frederick felt compelled 
to draw the sword, and in July 1778 crossed the Bohemian 
frontier at the head of a powcrtul army. No general engagement 
was fought, and after a great many delays the treaty of Tesehen 
w'as signed on the 13th of May 1779. Austria received the 
circle of Burgau, and consented that the king of I’rus.sia should 
take the Franconian principalities, Frederick never abandoned 
his jealousy of Austria, wliose ambition he rcjgarded as the chief 
danger against which Europe had to guard. He seems to liave 
had no suspicion that evil days were coining in France. It was 
Austria which had given trouble in his time ; and if her pride 
were curbed, he fancied that Prus.sia at least would be safe. 
Hence one of the last important acts of his life was to form, in 
1785, a league of princes (the “ Furatenhund ”) for the defence 
of the imperial constitution, believed to be imperilled by Joseph’s 
restless activity. 'I'lie league ram(t to an end after Frederick's 
death ; but it is of considerable historical interest, as the first 
open attempt of Prussia to take the lead in Germany. 

Frederick’s chief trust was always in his treasury and his 
army. By continual economy he left in the fonner the immense 
sum of 70 million thalers ; the latter, at the time of his death, 
numbered 200,000 men, disciplined with all the strictness to 
which he had throughout life accustomed his troops. He died 
at Sanssouci on the 17th of August 1786; his death being 
hastened by exposure to a storm of rain, stoically borne, during 
a military review. He passed away on the eve of tremendous 
events, which for a time obscured his fame ; but now that he 
can be impartially estimated, he is seen to have been in many 
rcsnects one of the greatest figures in mt)dern 

He was rather below the middle size, in youth inclined to 
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stoutness, lean in old age, but of vigorous and active habits. An 
expression of keen intelligence lighted up his features, and his 
large, sparkling grey eyes darted penetrating glances at every 
one who approached him. In his later years an old blue uniform 
with red facings was his usual dress, and on his breast was gener- 
ally some Spanish snuff, of which he consumed large quantities. 
He shared many of the chief intellectual tendencies of his age, 
having no feeling for the highest aspirations of human nature, 
but submitting all things to a searching critic'al analysis. Of 
(liristianity he always spoke in the mocking tone of the “ en- 
lightened philosophers, regarding it as the invention of priests ; 
but it is noteworthy that after the Seven Years’ War, the trials 
ol which steadied his character, he sought to strengthen the 
church for the sake of its elevating moral influence. In his 
judgments of mankind he often talked as a misanthrope. He 
was once conversing with Sulzer, who was a scliool inspector, 
about education. Sulzer expres.sed the opinion that education 
had of late years greatly improved. “In former times, your 
Majesty,” he .said, “ the notion being that mankind were natur- 
ally inclined to evil, a .system of severity prevailed in schools ; 
but now, when wc recognize that the inborn inclination of men 
•s rather to good than to evil, schoolmasters have adopted a 
more generous procedure.” “ Ah, my dear Sulzer,” replied the 
king, “ you don’t know this damned race ” (“ Ach, mein lieber 
Sulzer, er kennt nicht diese verdammte Race ”). This fearful 
saying unquestionably expressed a frequent mood of Frederick's ; 
and he sometimes acted with great harshness, and seemed to 
take a malicious pleasure in tormenting his acquaintances. 
Vet he was capable of genuine attachments. He was beautifully 
loyal to his inother and his sister Wilhelmina; his letters to 
the duchess of (lotha are full of a certain tender reverence; 
the two Keiths found him a devoted friend. Hut the true 
evidence that l)eneath his misanthropical moods there was an 
enduring sentiment oi humanity is afforded by the spirit in 
which he exercised his kingly functions. Taking his reign as 
a whole, it must be .said that he looked upon his power rather 
a.s a trust than as a .source of personal ad\‘antage ; and the trust 
was faithfully discharged according to the best lights of his day. 
He has often been condemned for doing nothing to encourage 
Herman literature ; and it is true that he was supremely in- 
different to it. Before he died a tide of intellectual life was rising 
all about him ; yet he failed to recognize it, declined to give 
Ixjssing even the small j)ost of royal librarian, and thought Ghtz 
von Berlichingm a vulgar imitation of vulgar English models. 
But when his taste was formed, Herman literature did not exist ; 
the choice was between Racine and Voltaire on the one hand and 
Hottsched and Hellert on the other. He survived into the era 
of Kant, Hoethe and Schiller, but he was not of it, and it would 
have been unreasonal^le to expect that he should in old age 
pass l^eyond the limits of his own epoch. As Ciermans now 
generally Jidmit, it was better that he let their literature alone, 
since, left to itself, it became a thoroughly independent product. 
Indirectly he powerfully promoted it by deepening the national 
life from which it sprang. At a time when there was no real bond 
of cohesion between the different states, he stirred among them 
a common enthusiasm ; and in making Prussia great he laid the 
foundation of a genuinely united empire. 

Bini-ior.RArnicAi. Note. — The main soiirce.s lor llie biography of 
Frederick the Great aft* his own w'orks, w'hicli, in tlie words of 
lAH)]>(>ld von Ranke, " deal w'ith the politics and wars of the period 
with the preatest possible objectivity, i.e. tnithfnlness, and form 
an imperishable monument of his life and opinions.” A magnificent 
edition of Frederick’s complete works was issued (1840-1857), at 
the instance of Fn’derick VVilliam lY., under the supervision ot the 
liistoiian Johann D. E. Preuss (1785-1868). It is in thirtv volumes, 
of which six contain verse, seven are historical, two philo.sophical, 
and three military, twelve beinp made up of corre.spondencc. .So 
lonp as the various state archives remained largely inaccessible 
histori.ans relied upon this as their chief authority. Among works 
Indonging to this period may be mentioned Thomas Carlyle, History 
of r'rrderick II. of Prussia ((> vols., I^ndon, 1858-1865) ; J. G. 
Droysen, Friedrich der Grasse (2 vols , Leipzig, 1874 1876, forming 
part \ . of his Geschichte der pteussischen PoltUk) : Ranke, Friedrich 
tl , Kduig von Preusseti (UVrAf, vols, li. and lii.). A groat stimulus 


to the study of Frederick's history has since been given by the pub- 
lication ot collections of documents preserved in various archives. 
Of these the most important is the great official edition of Frederick's 
]X)litical correspondence (Berlin, 1879), of which the thirty-first 
vol. appeared in lyob. Of later works, based on modern research, 
may be mentioned K. Koser, Kvnig Friedrich der Grosse, Bd. 2 (Stutt- 
gart, 1893 and 1903; 3rd cd., 1905) ; lk)urdcau, Le Grand FrMri( 
(2 vols., l*aris, 1 900-1 902I ; L. Paul-Dubois, F'rddhic le Grand, d'apri^s 
sacorrespondance politique (Paris, 1903) ; W. F. Keddaway, Frederick 
the Great and the Pise of Prussia (London, 1904). Of the numerous 
special .studies may be noticed K. Zeller, Friedrich der Grosse als 
Philosoph (Btirliii, 1886) ; H. lUgge, Die Staatstheone Friedrichs des 
Grossen (Mun.ster, 1904) ; T. von Bernhard i, Friedrich der Grosse als 
Feldherr (2 vols., Berlin, 1881) ; .Ernest Lavisse, La Jeunesse du 
Grand Frediric (Paris, 1891, 3rd ed., 1899; Eng. transl., London. 
1891) ; K. Brodc, Friedrich der Grosse und der Konfiikt mit setnew 
Voter (Leipzig, 1904) ; W. von Bremen, Friedrich der Grosse (Bd. ii. 
of Evzteher des prcussischen Heeres, Berlin, 1905) ; G. Winter, 
Friedrich der Grosse (3 vols. in Geisteshelden series, Berlin, 1906) ; 
Dveissig jahre am Hoje Friedrichs des Grossen. A us den Tagehucheru 
des Peuhsgrafen Ahasuerus Heinrich von Lehndorff, Kammerherrn der 
Kontgin Ehsabett Christine von Freussen (Gotha, 1907). The great 
work on the wars of Frederick is that issued by the Prussian General 
Staff: Die Kriege Friedriihs des Grossen (12 vols. in three parts, 
Berlin, 1890-1904). For a Inll list of other works see Dahlmann- 
Waitz, (Juellenknndc (Leipzig, 1900). (J. Si. ; W. A. P.) 

FREDERICK III. (1831 1888), king of Prussia and German 
emperor, was born at Potsdam on the 18th of October 1831, 
being the eldest son of Prince William of Prussia, afterwards 
first German emperor, and the princess Augusta. He was care- 
fully educated, and in 1849-1850 studied at the university of 
Bonn. The next years were spent in military duties and in 
travels, in which he was accompanied by Moltke. In 1851 he 
visited England on the occasion of the Great F^xhibition, and in 
1855 became engaged to Victoria, princess royal of Great Britain, 
to whom he was married in London on the 25th of January 185S. 
On the death of his uncle in 1861 and the accession of his father, 
Prince Frederick William, as he was then always called, became 
crown prince of Prussia. His education, the influence of Jii.s 
mother, and perhaps still more that of his wife’s father, the Prince 
Consort, had made him a strong Liberal, and he was much dis- 
tressed at the cour.se of events in Prussia after the appointment 
of Bismarck as minister. He was urged by the Liberals to put 
himself into open opposition to the government ; this he refused 
to do, but he remonstrated privately with the king. In J une 1863, 
however, he publicly dissociated himself from the press ordinances 
which had just been published. lie ceased to attend meetings 
of the council of state, and was much away from Berlin. The 
opposition of the crown fjrince to the ministers was increa.sed 
during the following year, for he was a warm friend of the prince 
of Augustenburg, whose claims to Schleswig-Holstein Bi.smarck 
refused to support. During the war with Denmark he had his 
first military experience, being attached to the staff of Marshal 
von Wrangel ; he performed valuable service in arranging th(‘ 
difficulties caused by the disputes between the field marshal and 
the other officers, and was eventually given a control over him. 
After the war he continued to support the prince of Augustenburg 
and was strongly opposed to the war with Austria. During the 
campaign of 1866 he received the command of an army con- 
sisting of four army corps ; he was assisted by General von 
Blumenthal, as chief of the staff, but took a very active part 
in directing the difficult operations by which his army fought its 
way through the mountains from Silesia to Bohemia, fighting 
four engagements in three days, and showed that he possessed 
genuine military capacity. In the decisive battle of Koniggratz 
the arrival of his army on the field of battle, after a march of 
nearly 20 m., secured the victory. During the negotiations 
which ended the war he gave valuable assistance by persuading 
the king to accept Bi.smarck s policy as regard peace with Austria. 
From this time he was very anxious to see the king of Prussia 
unite the whole of Germany, with the title of emperor, and was 
impatient of the caution with which Bismarck proceeded. In 1 869 
he paid a visit to Italy, and in the same year was present at the 
opening of the Suez Canal ; on his way he visited the Holy Land. 

He played a conspicuous part in the year 1870-1871, being 
appointed to command the armies of the Southern States, 
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CJeneral Blumenthal again being his chief of the staff ; his troops 
won the victory of Worth, took an important part in the battle 
of Sedan, and later in the siege of Paris. 'I’hc popularity he won 
was of political service in preparing the way for the union of 
North and South Germany, and he was the foremost advocate 
of the imperial idea at the Prussian court. During the years that 
followed, little opportunity for political activity was open to him. 
He and the crown princess took a great interest in art and 
industry, especially in the royal nniscums ; and the excavations 
conducted at Olympia and Pcrgaraon with such great results 
were chiefly due to him. 'J’he crown princess was a keen advocate 
of the higher education of women, and it was owing to her 
exertions that the Victoria Lyceum at Berlin (which was named 
after her) was founded. In 1878, when the emperor was in- 
capacitated by the shot of an assassin, the prince acted for some 
months as regent. Ilis palace was the centre i)f all that was best 
in the literary and learned society of the capital. He publicly 
expressed his disapproval of the attacks on the Jews in 1878 ; 
and the coalition of Liberal parties founded in 1884 was popularly 
known as the “ crown princess party,’’ but he scrupulously 
refrained from any act that might embarrass his father’s govern- 
ment. For many reasons the accession of the prince was looked 
forward to with great hope by a largti part of the nation. Un- 
fortunately he w'as attacked by cancer in the throat ; he spent the 
winter of i887-i8S8atSan Rerno ; in January 1888 the operation 
of tracheotomy had to be performed. On the death of his father, 
which U)ok place on the gth of March, he at once journeyed to 
Berlin ; but his days were numbered, and he came to the throne 
onh'^ to die. In these circumstances hi.s accession could not have 
the political importance which would otherwise have attached 
to it, though it was disfigured by a vicious outburst of party 
passion in which the names of the emperor and the empress were 
constantly misused. While the Liberals hoped the emperor 
would use his power for some signal declaration of policy, the 
adherents of J^ismarck did not scruple to make bitter attacks 
on the empress. 'I'hc emperor’s most important act was a severe 
rej)rimanfl addressed to Herr von Puttkamer, the reactionary 
minister of the interior, which caused his resignation ; in the 
distribution of honours he chose many who belonged to classes 
and parties hitherto excluded from court favour. A serious 
difference of opinion with the chancellor regarding the proposal 
for a marriage between Prince Alexander of flatten berg and the 
princess Victoria of Prussia was arranged b)' the intervention 
of Queert Victoria, who visited Berlin tf) .see her dying son-in-law. 
He expired at Potsdam on the 15th of June 1888, after a reign of 
ninety -nine days. 

After the emperor’s death Professor (Jeffeken, a personal friend, 
published in the Dnitschc Rundschau extract.s from the diary’ 
of the crown prince containing passages which illustrated his 
differences with Bismarck during the w'ar of 1870. The object 
was to injure Bismarck’s rcy)utation, and a very unseemly dispute 
ensued. Bismarck at first, in a letter addressed to the new 
emperor, denied the authenticity of the extracts on the ground 
that they were unworthy of the crown prince. Geffcken was then 
arrested and imprisoned. He had undoubtedly shown that he 
was an injudicious friend, for the diary proved that the prince, 
in his enthusiasm for German unity, had allowed himself to con- 
sider projects which would have seriously compromised the 
relations of Prussia and Bavaria. The treatment of the crown 
prince’s illness also gave rise to an acrimonious controversy. 
It arose from the fact that as early as May 1887 the German 
physicians recognized the presence of cancer in the throat, but 
Sir Morell Mackenzie, the English specialist who was also con- 
sulted, disputed the correctness of this diagnosis, and advised 
that the operation for removal of the larynx, which they had 
recommended, should not be undertaken. His advice was 
followed, and the differences between the medical men were made 
the occasion for a considerable display of national and political 
animosity. 

The empress Victoria, who, after the death of her husband, 
was known as the empress Frederick, died on the 5th of August 
1901 at the castle of Friedrichskron. Oonherg, near Ilomhurg 


V. d. H., where she spent her last years. Of the emperor’s 
children two, Prince Sigismund (i864“i866) and Prince Waldemar 
(1869-1870), died in childhood. He left two sons, William, his 
siicce.ssor as emperor, and Henry, who adopted a naval career. 
Of his daughters, the princess (’harlotte was married to Bernard, 
hereditary prince of Mciningen ; the princess Victoria to Prince 
Adolf of Schaumburg-Lippe ; the princess Sophie to the duke 
of Sparta, crown prince of Greece ; and the j)rincess Margaretha 
to Prince Friedrich Karl of HVssc. 

Authorities.— M. von Po.schmger, Kaiser Fticdiich vols., 
Betlin. iKyS-iooo). Adapted into F:iu^lish bv Sidiify Wliitniaii, 
I^j/e of the Emfieror locdericK (1001). See also Bisinuuk, Uefia turns 
and Rcmniiscciui’s Kennell Rodd, Krcdcriik^ Ctowu l*nu(C and 
Kmperor (1888); Gnstav Freytaf;, her Kvonpriuz and die deiilsche 
Kaisef krone (1880; Enplisb Iransbilion, iSgo) I Otto Richter, 
Kaiser Friedrich ITT. (2nd «*d , Berlin, loo.'d- I'or his illness, the 
oKicial publications, published both in Hngiish and (Jernian : Die 
Krankheit Kaiser Friedrichs Til, (Berlin, 1888), .iiul Mac- 

kenzie, The Fatal Illness of Frederuk the Xohle (1888). Most ol tiie. 
cojiios ol the Ihnitsihe Rundschau containing the extracts fioni the 
crown prince’s diary were con Ji .seated, but there is an Eiigli.sh edition, 
published in T88y. (J . W. H k ) 

FREDERICK III. (1372 1.^37), king of Sicily, third son of 
King Peter of Aragon and Sicily, and of (Constance, daughter of 
Manfred. Peter died in 1285, leaving Aragon to his eldest son 
Alphonso, and Sicily to his second son James. When Alphonso 
died in 1291 James became king of Aragon, and left his brother 
Frederick as regt*nt of Sii'ily. 'I'lic war between the Angevins and 
the Aragonese for the possession of Sicily was still in progress, 
and although the Aragonese were successful in Italy James’s 
position in Spain became \T*ry insecure owing to internal troulilcs 
and PTench attac ks. J^*ace negot ialions were begun with Charles 
11 . of Anjou, but were inUrnipled by the successive deaths of 
two popes ; at last under the auspices of Boniface VIII, James 
concluded a shameful treaty, by which, in ext'hange for being lelt 
undisUirVied in Aragon and promised possession ol Sardinia 
and Corsica, he gave up Sicily to the C hurch, for whom it was to 
lx* held by the Angevins (1295). ^it‘ilii»>ns refused to be madi? 
over once mon* to the hated PYench whom they had (‘xpelled in 
1282, and lound a national lead(‘r in the regent Frederick. In 
vain the poyie tried to bribe him with promises and dignities ; 
l.e was determined to stand by his subjects, and was crowned 
king by the nobles at Palermo in 1296. N'oimg, brave and liand- 
some, he won the love and devotion of his people, and guided 
them through the long years of storm and stress with wisdom 
and ability. Although the second l^'redcrick of Sicily, hi* called 
himself third, being the third son of King Peter. He reformed 
the administration and extended the powers of the Sicilian 
jiarliamcnt, which was composed ol the barons, the prelates 
and the representatives of the towns. 

His refusal to comply with the pope’s injunctions led to a 
renewal of the war. Frederick landed in Calabria, where Ikj 
seized several towns, encouraged revolt in Naples, negotiated 
with the Czhibellines of Tu.scany and Lombardy, and assisted 
the house of ( olonna against Pope Honilacc. In the meanwhile. 
Jamas, who received many fav ours from the Church, married his 
sister Yolanda to Robert, the third son of (.'Iiarles 11 . Un- 
fortunately lor Freflerick, a part of the Aragonese nobles of 
Sicily favoured King James, and both John of Procida and 
Ruggiero di Lauria, the heroes of the war of the Vespers, went 
over to the Angevins, and the latter coiufiletelv defeated the 
Sicilian fleet off Capi* c 3 rlando. (.'harles’s .sons Robert and Philip 
landed in Sicily. Init after capturing Catania were defeated by 
Frederick, Pliilip l/cing taken prisoner (1299), while several 
Calabrian towms were t'aplurcd by the Sicilians. Fo»* two year-s 
more the fighting c'ontinu(‘il with varying success, .util C buries 
of Valois, who had been sent by Poniface to invade Sicily, was 
forced to sue for peace, his army being derimat(‘(l by the plague, 
and in August 1302 the treaty of Cialtabeliotta v/as sigmd, by 
w^hich Frederick was recognizer! king of Trinacria (the name 
Sicily was not to lie used) for his lifetime, and was to marry 
Eleonora, the daughter of diaries TI. ; at his death the king- 
dom was to revert to tlie Angevins (this clause was inserted 
chiefly to .save Charles's face), and his children would rei’eice 
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compensation elsewhere. Boniface tried to induce King Charles 
to break tl^e treaty, but the latter was only too anxious for 
peace, and finally in May 1303 the pope ratified it, Frederick 
agreeing to pay him a trilmte. 

For a few years Sicily enjoyed peace, and the kingdom Avas 
reorganized. But on the descent of the emperor Henry V^Il., 
Frederick entered into an alliance with him, and in violation 
of the pact of Caltabellotta made war on the Angevins ogaiii 
(1313) and captured Reggio. He set sail for Tuscany to co* 
operate with the emperor, but on the latter's death (1314) ho 
returned to Sicily. Rolxirt, who had succeeded Charles II. in 
1300, made several raids into the island, which suffered much 
material injury. A truce was concluded in 1317, but as Uie 
Sicilians helped the north Italian Ghibcllines in the attack on 
Genoa, and Frederick seized some Church revenues for military 
purposes, tl»e pope (John XXII.) excommunicated him and 
placed the island under an interdict (1321) which lasted until 
1335. An AngCA'in fleet and army, under Robert’s son Gmrles, 
was defeated at Palermo by Giovanni da Chiaramonte in 1325. 
and in i32f» and 1327 there were further Angevin raids on the 
island, until the descent into Italy of the emperor Louis the 
Bavarian rlistmcted their attention. Tlie election of Pope 
Benedict XIT. (1334), wlio was friendly to PTederick, promiscu 
a respite ; but after fruitless negotiations the war broke out once 
more, urifi Chiaramonte went over to Rolxjrt, owing to a private 
feud. Ill 1337 Frederick died at Paternionc, and in spite of the 
peace ot C'al ta hello tta his son Peter succeeded. Frederick’s 
great merit was that during his reign the Aragonese dynasty 
became tlioroughly national and helped to weld tiie Sicilians 
into a united people. 

BiiJi nuiRAT'HY, — G M. Mira, Hihfiofjinfitt SirUiana (I’.dcimo, 
1875): of llir ronteMiporiirv authorities N. Specialc’s Hisloria 
Situila'’ (m Muialon's Sin/yf, lial, :<.) i.s the most iiii[)ortant ; 
Jor tlu* first yisirs of rrf<l<Mii’K’s K’lgn sci* M Amaii, La (iur*i i del 
Ve<fyia Sin’hauo (I'lotonn*, 1870), and F. r.anzani, Stmia dci Camuni 
ifidtavi (Milan, 1882) , lor I lie latter yeats ri])olla, Storm dellc 
stiinonc itnUane (Milan, iHrti) ; also 'IVsla, Vita Ui hedcfi^o di 
SuUia. (L. V.) 

FREDERICK 1. ((, 1371 - 1440), tilcclor ct Brandenburg, 
founder ot the greatness of the House of Hohenzolleni, was a son 
oi Frederick V., burgrave of Nuremberg, and first came into 
prominence by saving the life of Sigisinund, king of Hungary, 
at the battle of Nicopolis in 1306. In 1397 he became burgrave 
of Nuremberg, ami afier his father’s death in 1398 he shared 
Ansbach, Bayreuth, and the smaller possessions of the fiimily, 
with his only brullicr John, but became sole ruler after his 
brother’s death in 1420. Loyal at first to King Wenceslaus, 
the king’s neglect ol Germany drove Frederick to take part in 
his deposition in 1400, and in the election of Rupert 111 ., count 
]>alatine of the Rhine, whom he accompanit*d to Italy in the 
foliowdng year. In 1.4.01 he married priizabeth, or Pllsa, daughter 
of Frederick, duke of Bavaria- Laiidshut (d. 1393), and after 
spending some lime in family and other feuds, took service again 
with King Sigismimd in 1409, Avhom he assisted in his struggle 
willi the Hungarian reliels. The double election to tlie German 
throne in 1410 first lirought fVederick into relation with Branden- 
burg. Sigismund, anxious to obtain another vote in the electoral 
collt'gc, appointed PTedcrick to exercise the Brandenburg vole 
on his behalf, and it was largely through his efYorls that Sigis- 
muntl was chosen German king. Frederick then passed some 
timi' as administrator of Brandenburg, where he restored a 
certain desgree of order, and was formally invested wdth the 
elci't.orate and inargraviate by Sigismund at Constance on tlie 
i8th of April 1417 (.see Brandenhuro). He took part in the war 
against the Hussites, hut became estranged from Sigismimd 
when in 1423 the king invested Frederick of Wettin, margrave 
of Meissen, wnth the vacant electoral duchy of Saxe-VVittenberg. 
In 1427 he sold his rights as burgrave to the town of Nuremberg, 
and he was a prominent mcnilAcr of the band of electors who 
sought to impose reforms upon Sigismund. After having lieen 
an unsuccessful candidate for the German throne in 1438, 
Frederick was chosen king of Bohemia in 1440, but declined the 
proffered honour. He took pari in the election of Frederick III. 


as German king in 3440, and died at Radolzburg on tlie 21st of 
September in the same year. In 1902 a bronze statue was erected 
to his memory at P’riesack, and there is also a marble one of the 
elector in the Siegesnllee ” at Berlin. 

See A. P\ Riedel, Zehn Jahre aus dcr Geschichtc der Ahnherren des 
preussisohen Ko^niffshauses (Berlin, 1851) ; E. Brandenburg, Kdni^ 
Sigmund imd Kurfnrst J'riedrich /. von Brandenburg (Berlin, 1891) ; 
and O. Franklin, Die deutsche Poliiik Friedrichs 1 . Kiirfursten von 
Bfandenhitrg (Berlin, 1851). 

FREDERICK I. (1425 -1476), elector palatine of the Rhine, 
sumamed “ the Victorious,” and called by his enemies “ wicked 
Fritz,” second son of the elector palatine Louis IIL, was bom 
on the rst of August 1425. He inherited a part of the Palatinate 
on his father’s death in 1439, but soon surrendered this inherit- 
ance to his elder brother, the elector Louis IV. On his Brother’s 
death in 1449, howwer, he became guardian of the young elector 
Philip, and ruler of the land. In 145/ he i>ersuaded the nobles to 
recognize him as elector, on condition that Philip should be his 
successor, a scheme wliich was disliked by the emperor Frederick 
III. The elector was successful in various wars with neighbouring 
rulers, and was a leading member of the band of princes who 
formed plans to secure a more efficient government for Germany, 
and even discussed the deposition of Frederick TIT. Frederick 
himself was mentioned as a candidate for the Carman throne, 
but the jealousies of the princes prevented mv decisive action, 
and soon became so acute that in 1459 they f>egan to fight among 
themselves. In alliance with I>ouis I C., duke of Bavaria- 
T.andshut, PVederick gained several victories during the struggle, 
and in 1462 won a decisive battle at Seckenheim over Ulrich V., 
(‘ount of Wiirttemberg. In 1472 the elector married ('lara Tott, 
or Dett, the daughter of an .Augsburg citizen, and by her he had 
two sons, Frederii'k, who died during his fath(*r’s lifetime, and 
T.oiiir. (d. 1 524), who founded the lino of the counts of Lowenstrin. 
He died at Hcidolbcrg on the i2lh of December 1476, and was 
succeeded, ac'cording I0 the compjirt, by his nr.*j>liew Philip. 
Frederick was a cultured princi*, and, in siiite of his warlike 
career, a wise and intelligent rulcM-. He added largely to the 
area of the Jhikilinate, and did not neglect to further its internal 
prosperity. 

See N. Ft*eser, Liiodrah der Siegh'irlir, Knrfursf von der Pfalz 
(Ncuburg, 1880) ; C. |. Kremer, Geschichtc des Kttifursten Friedrichs 
I. von da Pfalz (Leipzif^ Tyt**)) ; and K. Mcnzcl, Ktirfutsl Friedrich 
der Stegrciche vi>n der Pfalz (Miinidi, iSOi). 

FREDERICK 11. (3482* 1556), surnaaiccl “ the Wise,” elector 
palatine of thii Rhine, fourth son of Uic elector Phili >, w'as born 
on the ptli of December 1482. Of an active and adventurous 
temperament, he fought under llie emperor Maximilian T. in 3508, 
and afterwards served the llabsburgs loyally in other ways. He 
work *d to secure tlie election of Charics, afterwards the emperor 
(harlcs V., as tlie successor of Maximilian in 1519 ; fought in 
two campaigns against tlie Turks ; and being disappointed 
in his hope ol obtaining the liand of one of the emperor’s sisters, 
married in 1535 Dorothea (d. 1580), daughter of Christian li., 
who liad lu'cn driven from the Danish throne. The llabsburgs 
promised tlieir aid in .securing this exown for Frederick, but, lilii* 
many previous promises made to him, this came to nothing. 
Having spent his time in various parts of Europe, and incurred 
heavy debts on account of his expensive ‘astes, Fredericlc became 
elector palatine by the dcatli of his brother, Louis V., in March 
J544. With regard to the religious troubles of Germany, he took 
up at first the. role of a mediator, but in 1 545 he joined the league 
of Schmalkalden, and in 3546 broke definitely with the older 
faith, lit gave a little assistance to the league in its war with 
(diaries, but soon .submitted to the emperor, accepted the 
Interim issued from Augsburg in May 1548, and afterwards 
acted in harmony with Charles. The elector died on the 26th of 
February 1556, and a.s he left no children was succeeded by his 
nephew, Otto Henry (1502-1559). He was a great benefactor 
to the university of Heidelberg. 

Frederick’s life, Atinalcs de vita cl icbus gestis Frtderici II. (ilectons 
fmlotini (Frankfort, 1^24), was wTitten by his secretary Hubert 
Thomas Keodiiis ; this has been ti*anslated into German by E. von 
Bnlow (Breslau, 1849). Sec also Rott, Friedrich II. von der Pfalz 
wnd die Reformation (Heidellxrg, TQ04). 



FREDERICK III.— FREDERICK I. 


FREDERICK IIL (1515-1576), called the Pious,” elector I 
palatine of the Rhine, eldest son of John IT., count palatine of 
Simmern, was born at Simmern on the 14th of February 1515. j 
In 1537 he married Maria (d. 1567), dauf'liter of Casimir, prince | 
of Bayreuth, and in 1546, mainly as a result of Uiis union, adopted i 
the reformed doctrines, which had al eady made considerable I 
progress in the Palatinate. He lived in comparative obscurity ! 
and poverty until 1557, when he became count palatine of 
Simmern by his father's death, succeeding his kinsman, Otto 
Henry ( 1 502-1559), as elector palatine two years later. Although 
inclined to the views of Calvin rather than to tliose of Luther, 
the new elector showed great anxiety to unite tlic Proleslanls ; 
but wiien these efforts failed, and the breach betwtxm the 
followers of the two reformers became wider, he definitely 
adopted Calvinism. This form of faith was quickly established 
in the Palatinate ; in its interests the “ Heidell)erg (atechism ” 
was drawn up in 1563 ; and Catholics and Lutherans were 
persecuted alike, while the churches were denuded of all their 
ornaments. The Lutheran princes wished to root out Calvinism 
in the Palatinate, but were not willing to exclude the ek‘cU)r from 
the benefits of the religious peace of Augsburg, which were 
confined to the adlierents of the confession of Augsburg, and the 
matter came l>efore the diet in 1566. Boldly defending his posi- 
tion. Frederick refused to give way an inch, and as the Lutherans 
were imwilliiig to proceed to extremities tlie emperor Maximilian 
II. could only warn him to mend his ways. The elector was an 
ardent supporter of the Protestants abroad, whom, rather than 
the German lAitherans, he regarded as his co religionists, ih^ 
aided the Huguenots in France atui the insurgents in the Nether- 
lands will) men and money ; one of his sons, John (asiinir 
( 1543-1592), took u prominent part in the French wars 0} religion, 
while another, Christopher, was killed in 1574 ligliling tor the 
Dutch at Mooker Heath, in his later years Frederick tailed 
in his efforts to prevent tlie election of a. member of the llabslmrg 
family as Roman king, to secure the abrogation of the “ ecilcsi- 
aslical reservation ” clause in the. [iciU'e of Augsburg, or lo 
obtain security for Protestants in the teiritories of the spiritiiJil 
princes. He was assiduous in caring for the material, moral and 
educiilional welfare of his electorate, and was a bcnefactoi to 
the iinivcTsity of Heidelberg. I'he elector died al Heidelberg on 
the 2htli of October 1576, and was succeeded by his elder sur- 
vdving son, Louis (i 539 -i 5 <''» 3 )? who had offended his father by 
adopting Lutheranism. 

See \: Khu ldiolm, J^'ricdrich dcr 1 'rommc (Nordliiip^cn, 1877- 1879) , 
and Briefo Bneidricha ties J'towmeu, odiled l)y Khickhnlm (Bruns 
wick, 1808-1872). ] 

FREDERICK IV, (1574-1610), elector palatine of the Rhine, 


FR^ERICK V, (1596-1632), elector palatine of the Rhine 
and king of Bohemia, son of the elector Frederii^k IV. by his wife, 
LouLsa Juliana, daughter of William the Silent, prince of Orange, 
was born at Amberg on the 26th of Augu.st 1596. He became 
elector on his father’s cleatli in .Se.pt ember 1610, iuul was under 
the guardianship of his kinsman, John II., count palatine of 
Zweibriieken (d. 1635), until he was deeUred of age in July 1614. 
Having received a good education, Frederick had married 
Elizabeth, daughter of the English king James I., hi February 
1613,^ and was the recognized head of the E\ angelical Union 
founded by his father to protect the interests ol the Protestants. 
In 1619 he steppied into a larger arena. Brfon* this date the 
estates of Bolumua, i^rotestant in sympathy and dissatisfied willi 
the rule of the. llabsburgs, had beiui m frequent communication 
wdlh the elector palatine, and in August 1O19, a lew months after 
the death of the emperor Matthias, the)' declared his successor, 
Ferdinand, afterwards the emperor Ferdinand 11.. depo.sed, 
and chose Frederick as their king. Alter some hesitiition the 
elector yielded to the entreaties of Christian 1 ., jiriiiee of Anhalt 
(1568-1 (>30), and other sanguine supporters, and was crowned 
king of 3 .{ohcmia at Prague on the 4lh of November 1619. by 
this time the emperor Jmrdinand was able to take the aggiessi\e, 
wliile Frederick, disappiointed at receiving no assistance either 
from England or from tlie loiion, had lew soldiers and lilth' 
money. ( onsequently on the 8th of November, lour days after 
his coronation, his force.s were easily routed by lie; imperial arm) 
under 'J'illy al tlu‘ W hile Hill, iu‘ar Pragiii', end his short rcigj^ m 
Bohemia ended abruptly. Soon afterwards tlic Palatijiali* was 
overrun by the Sjmniards and Ikivarians, and after a fulili‘ 
.ittempt to dislodge them, Frederick, ealletl in derision the 

W'inler King,” sought refuge in the Kdliei lands. Having 
been placed under llie imperbi ban his ele.i'Loiute was given in 
1623 to Maximilian 1 . of Bavaria, wlio also received the elcctoial 
dignity. 

'i‘he remainder of Fred(‘rick\s life wa *. spent in ( ompiirali\e 
olise.urity, although his restoration was a (’onstaiil subjirl of 
rliscussion among Fnropean diploma lists. He dierl at Mainz on 
the 29th of November t(» 32, liav ing had a largo iamil)’, among 
his children licing Charles bonis (1617 - 168!-)), ivhn regaira-d llie 
Palatinate at the jieace of \V(*stph:ilia in. 16.48, and loijiln.i, 
who marricci brncst Augustus, alterwavds ektclor ol JJ,..uover. 
and was the mother of (ieorge J., king of (ireet luitain. lli'> 
third son was Prince Kuperi, the hero oi the bnglisli civil wju, 
and another sou was Prince Maurice (1620- 165.'>), wJio hImj 
assisted liis uncle (‘liurles 1 . during the civil war. Having seiled 
with Rupert to the W'est Indies, Maurice v/as lo.’-t ut sci m 
ScpUmiber 1652. 


only survix'ing son of the elector Loui.s VI., was born at .Amberg 
on the 5th of March 1574. His father died in Octolier 1583, 
when the young elector came uTider the guardianship of his 
uncle John Casimir, an ardent Calvinist, who, in spile of tlie 
v/ishes of the late elector, a Lutheran, had his nepliew educated 
m his own form of faith. In January 1592. on the death of John 
(’asimir, Frederick undertook the government of the Palatinate, 
and conti uod the policy of his uncle, hostility to the Catholic 
(luirch and the Habsburgs, and co-operation with foreign 
Protestants. lie was often in communication witli Henry of 
Navarre, afterwards Henry IV. of France, and like him was 
unremitting in his efforts to conclude a league among the Gennan 
Protestants, while he sought to weaken the Habsburgs by refusing 
aid for the Turki.sh War. After many delays ancl •disappoint- 
ments the Union of Evangelical Estates was actually formed in 
May 1608, under the leadership of the elector, and he took a 
iwominent part in directing the operations of the union until his 
death, which occurred on the 19th of September i6io. Frederick 
was very extravagant, and liked to surround himself with pomp 
and luxury. He married in 1593 Louise, daughter of William 
the Silent, prince of Orange, and was .succeeded by Frederick, 
the elder of his two sons. 

S(!0 M. Ritter, Geschithie det dentschen Union (Schaffhausen, 1867- 
1873) ; and L. Ilaussior, Gtschichte der rheinischen Pfalz (Heidelberg, 
1856). 


In ^Kl(l!tlon to the uiiiueroiis works wliicli 1ic.it ol tin* outbreak 
' of the 7 ’liirty Yeav.s’ Wai see A Ciiuflely, I'ucdnui I'. OfU dei l^juL: 
j (Prague, 18,84); j. Krebs, tUr J'ohtiK di> ci'(nif'( iisi lieu Uimui int 
' Jah''e /^/A’ (Breslau, 1890 : M i<jMcr, " riirfliKb V ;ii tic- 

j .Ulf^cmeific dntische M.ar.il vn (l.fiji/ig, 187H) ; aiui 

1 Deutsche Licdec auf drn etlited Iiy U W'olkun (Prague, 

: i«y9). 

! FREDERICK I. (1369-1428), siirnained “the* W^irlike,” 
j elector and duke of Saxony, Avas the eldest son of FredcriiL 
i “the Stem,’' count of Os ter land, ancl Catherine, daughter am! 
heiress of Henry VTIJ., count ol Coburg. He. was born at Allen- 
burg on the 2gth of March i36(^, and w'as a member oi the. family 
of Wettin. Wlien his father died in 1381 some trouble aiostt 
over the family possessions, and in the following year an arrauge- 
! ment was ULade by which Frederirk .and brothers sliared 
I Meissen and 'J’huringia with their uncles Baltlsisar and William, 
Frederick’s brother George died in 1402, and his nude W iliiarn 
in 1407. A further dispute then arose, but in 1410 a treaty was 
made at Naumburg, w'hen l^Vederiek and his l/rother A\'jlliam 
added the nortlujm par? ol Meissen to their lands ; and in 
T425 tlie death of William left Frederick sole, ruler. Jn the 
German town war of 1388 he assisted Frederick V. of Hohen- 
' zolleni. biirgrave of Ntircmberg, and in 1391 did the .same for the 
I Teutonic Ordiu* against Ladislaus V., king of Poland and prim e 
I of Jdthuania. He supported Rupert lib, elector palatine of the 
! Rhine, in his struggle with King W'encijslaus for the (h rm in 
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throne, probably because Wenccslaus refused to fulfil a promise 
to give him his sister Anna in marriage. The danger to Germany 
from the Hussites induced Frederick to ally himself with the 
German and Bohemian king Sigismund ; and he took a leading 
part in the war against them, during the earlier years of which 
he met with considerable success. In the prosecution of this 
enterprise Frederick spent large sums of money, for which he 
received various places in Bohemia and elsewhere in pledge 
from Sigismund, who further rewarded him in January 1423 with 
the vacant electoral duchy of vSaxe- Wittenberg ; and Frederick’s 
formal investiture followed at Ofen on the ist of August 1425. 
'I'hus spurred to renewed clTorts against the Hussites, the elector 
was endeavouring to rouse the German princes to aid him in 
prosecuting this war when the Saxon army was almost annihilated 
at Aussig oil the i6th of August 1426. Returning to Saxony, 
Frederick died at Altenburg on the .|thof January 1428, and was 
buried in tiie catliedral at Meissen. In 1 402 he married Catherine 
of Brunswick, by whom he left four sons and two daughters. 
In 1409, in conjunction with his brother William, he founded 
the university of Leipzig, for the benefit of German students who 
had just left t he university of Prague. Frederick’s importance as 
tin historical figure arises from his having obtained the electoratii 
of Saxe-Wittenberg for the house of Wettin, and trarciformed 
the margraviate of Meissen into the territory which afterwards 
became the kingdom of Saxony. In addition to the king ol 
Saxony, the sovereigns of England and of the Belgians are his 
direct de.scendants. 

'I'lieic is a life of ETeclenck Ijy Ci. S])al:itin in the Scriptorcs renmi 
Gnnuaucamm pruecipitc Sa^xonicamm, B.itu 1 ii., edited l>y J. B. 
Mem.ke (Lcipzur, ^ee also ('. W. Hottiger ami Th. 

Fl.itlie, Gvsehithte dcs Kursiaates mid Kdut^yetrhs Suchseii (Gofh.i, 
1807 187^); and J. Cl. Horn. Lchcii'i- utul HddeH^eschichtc Ffie- 
(iiirh'i drs Streitimrm (Leipzig, 17,^3). 

FREDERICK 11. (i4ii-i4fi4j, called “ the Mild,” elector and 
duke of Saxony, eldest son of the elector Frederick L, was born 
on the 22nd of August 1411. He succeeded his father as elector 
in 142S, Imt .shared the family lands with his three brothers, 
and w'as at once engaged in defending Saxony against the alUcks 
of the Hussites. Freed from these enemies about 1432, and 
turning his attention to increasing his possessions, he obtained 
the burgraviate of Meissen in 1.439, and som(‘ part of Lower 
Lusatla after a struggle with Brandenburg about the same time. 
In 1.438 it was decided that Frederick, and not his rival, Bernard 
IV., (hike of Saxe-Lauenburg, was entitled to exercise the Saxon 
elet'toral \'ole iit the elections for the German throne ; and the 
elector then aided Albert IT. to .secure this dignity, perfonning 
a similar servh e for his own brother-in-law, Frederick, afterw^ards 
the. emperor EVederick III., two years later. Family affairs, 
meanwhile, occupied EVederick's attention. One brother, 
Henry, having died in 1435, and another, Sigismund (d. 1463), 
having enterixl the church and become bishoj) of Wurzburg, 
iTcderick and his brother William (d. 1482) w'cre the heirs of their 
childless cousin, E'rederick “ the Peaceful, ’ who ruled Thuringia 
•and other parts of the lands of the Wettins. On his death in 
1440 the brothers divided EVi^derick’s territory, but this arrange- 
ment was not satisfactory, and war broke out between them in 
i.4..4r>. Both combatants ('btained extraneous aid, but after a 
dt‘S()la.ling struggle pi^ace was made in January 1451, when 
William received Thuringia, and Frederick Altenburg and other 
districts. 'I'hi‘ nmiainder of the elector’s reign was uneventful, 
and he died at Leipzig on the 7th of September 1464. By his 
wdfe, Margaret (d. daughter of Earnest, duke of Styria, 

he l(*ft two sons and four daughters. In July 1455 occurred the 
celt'braled Primenrauh, the attempt of a knight named Kunz von 
Kaiifungen (d. 1455) abduct EVcderick’s two sons, Ernest 
and AlbtTl. Having <'arried them off from Altenburg, Kunz w^as 
making his way to Bohemia when the plot was accidentally 
dis('overed and the princes restored. 

See W. Schafer, Der Montaf* vor Kiliani (1855) ; J. Gersdorf, 
J'.iiiiiy Aktenstiiike city GesdiKhtr des sdehs^seken Prinzenraubes 
Jmd T. Carlyle, Cvitirtil and Miscellaneous Essays^ vol. iv. 
^London, 1800). 

FREDERICK III. (1463-1525), called “ the Wise,” elector of 
.Saxony, eldest son of Ernest, elector of Saxony, and Elizabeth, 


daughter of Albert, duke of Bavaria-Munich (d. 1508), was bom 
at 1 orgau, and succeeded his father as elector in i486. Retaining 
the government of Saxony in his own hands, he shared the other 
possessions of his family with his brother John, called “ the 
Stedfast ” (1468-1532). E'rederick was among the princes who 
pressed the need of reform upon the German king Maximilian I. 
in 1495, *5^0 J*® became president of the newly-fonned 

council of regency (Reichsregtmeni). He took a genuine interest 
in learning; was a friend of Georg Spalatin; and in 1502 
founded the university of Wittenberg, where he appointed Luther 
and Melanchthon to professorships. In 1493 he had gone as a 
pilgrim to Jerusalem, and had been made a knight of the Holy 
Sepulchre ; but, although he remained throughout life an 
adherent of the older faith, he seems to have been drawn into 
sympathy with the refonners, probably through his connexion 
with the university of Wittenberg. In 1520 he refused to put 
into execution the papal bull which ordered Luther’s writings 
to be burned and the reformer to be put under restraint or sent 
to Rome ; and in 1521, after Luther had been placed under the 
imperial ban by the diet at Worms, the elector caused him to be 
conveyed to his castle at the Wart burg, and afterwards protected 
him while he attacked the enemies of the Reformation. In 1519, 
E'rederick, who alone among the electors refused to be bribed 
by the rival candidates for the imperial throne, declined to be a 
candidate for this high dignity himself, and assisted to secure 
the election of Charles V. He died unmamed at Langau, near 
Annaberg, on the 5th of May 1525. 

See G. Sp.'ilaliii, Das Lehen iind die Zeitgeschichte Friedridis des 
Wetsen^ edited by C. G. Ncudecker and L. i’reller (Jeiui, 1851); 
M. M. Tulzr.chmann, i'yiedrich der Weise^ Kv.rfurst von Sachsen 
(Gritiitna, 1848) ; and T. Kolde, Ju icdrtch der Wcise und die Anfdnge 
der Reformafion (Erlangen, 18S1). 

FREDERICK, a city and the county-.seat of E'rederick county, 
Maryland, l).S.A.,on C'arroll’s (reek, a tributary of the Monocacy . 
61 m. by rail W. l)y N. from Baltimore and 45 ni. N.W. from 
Washington. Bop. (1890) 8193 J (^9^^) 9296, of whom 1535 
were negroes ; (estimated 1906) 9956. It is served by the Balti- 
more A Ohio and the Northern Central railways, and by two 
interurban electric lines. Immediately surrounding it is the 
rich farming land of the Mon()('.acy valley, but from a distance 
it appears to be completely shut in by picturesque hills and 
mountains ; to the IC., the Linga ore Hills ; to the W ( atoctin 
Mountain ; and to the S., Sugar Loaf Mountain. It is built 
for the most part of brick and stone. E'rederick is the seal of the 
Maryland .school for the deaf and dumb and of the Woman's 
('ollcgc of E'rederick (1893; formerly the Frederick Female 
Seminary, opened in 1843), which in 1907-1908 had 212 students, 
121 of whom were in the Conservatory of Mu.sic. Francis Scott 
Key aiid Roger Brooke Taney were buried here, and a beautiful 
monument erected to the memory of Key stands at the entrance 
to Mount Olivet cemetery. Frederick has a considerable 
agricultural trade and is an important manufacturing centre, 
its industries including the canning of fruits and vegetables, and 
the manufacture of (lour, bricks, brushes, leather goods anu 
hosiery. The total value of the factory product in 1905 was 
®i?937>92i, being 34*7 % more than in igoo. The municipality 
owns and operates its water-works and electric-lighting ydant. 
Frederick, .so named in honour of Frederick Calvert, son and 
afterward successor of Charles, Lord Baltimore, was settled 
by Germans in 1733, and was laid out as a town in 1745, but was 
not incorporated until 1817. Here in 1755 General Braddock 
prepared for his disastrous expedition against the E'rench at 
Fort Duquesne (Pittsburg). During the Civil War the city was 
occupied on different occasions by Unionists and Confederates, 
and was made famous by Whittier’s poem “ Barbara Frietchie.” 

FREDERICK AUGUSTUS I. (1750-1827), king of Saxony, 
son of the elector Frederick Christian, was born at Dresden on 
the 23rd of December 1750. He succeeded his father under the 
guardianship of Prince Xavier in 1763, and was declared of age 
in 1768. In the following year (January 17, 1769) he married 
Princess Maria Amelia, daughter of Duke Frederick of Zwei- 
j briicken, by whom he had only one child, Princess Augusta 
’ (bom June 21, 1782). One of his chief aims was the reduction 



FREDERICK AUGUSTUS II.— FREDERICK CHARLES 6i 


of taxes and imposts and of the army. He was always extremely 
methodical and conscientious, and a good example to all his 
officials, whence his surname “ the Just.” On account of the 
claims of h»s mother on the inheritance of her brother, the elector 
of llavaria, he sided with Frederick the Great in the short 
Bavarian succession war of 1778 against Austria. At the peace 
of Teschen, which concluded the war, he received 6 million florins, 
which he employed partly in regaining those parts of his kingdom 
which had been lost, and partly in favour of his relatives. In 
1785 he joined the league of German princes {Deulscher Furslen- 
build) formed by Prussia, but without prejudice to his neutrality, 
'rhus he remained neutral during the quarrel between Austria 
and Prussia in 1700. In the following year he declined the 
crown of Poland. He refused to join the league against France 
(February 7, 1702), but w^hen w^ar was declared his duty to the 
Emjnre necessitated his taking part in it. Even after the peace 
<1 iJasel (April 5, 1795) he continued the w’ar. But w'hcn the 
French army, during the following year, advanced into the heart 
of Germany, he was compelled by General Jourdan to relreal 
(August 13, 1796). He maintained his neutrality during the 
wiir between France and Austria in 1S05, but in the following 
year he joined Prussia against France, After the disastrous 
battle of Jena he concluded a treaty of peace with Napoleon at 
Posen (December 11, 1S06), and, assuming the title of king, 
he joined the Confederation of the Rhine. But he did not alter 
the constitution and adininislralion of his new kingdom. After 
the peac'e of Tilsit (July 9. 1807) he was created by Napoleon 
grand-duke of \Varsaw^ but his sovereignty of Poland was little 
more than nominal. There was a kind of friendship between 
Frederick Augustus and Napoleon. Jn iSocy Frederick Aiiguslus 
fought with him against Austria. On several occasions (1807, 
1812, 1813) Napoleon W’as entertained at Dresden, and when, 
on his return from his disastrcius Russian cami)aign, he passed 
through Saxony by Dresden (December i(), 1812), Frederick 
Augustus remained true to his friend and ally . 1 1 was only during 
April 3813 tliat he made overtures to Austria, but he soon 
afterwards returned to the side of the Fnmch. He returned 
to Dresden on the loth of May and was present at the terrible 
kittle of August 2b and 27, in which Napoleon’s army and hi.^ 
own were defeated. He fell into the hands of the Allies after tlicMr 
entry into Leipzig on the ic)th of October 1813 ; and, although 
he regtiined his freedom after the congress of Vienna, he was 
compelled to give up the northern part — three-fifths— of his 
kingdoiti to l*rus.sia (May 21, 1814). Tie entered Dresden on 
the 7th of July, and was enthusiastically welcomed by his 
people. The remainder of his life was .spent in repairing the 
damages cau.sed by the Napoleonic wars, in developing the 
iigricultural, commercial and industrial resources of his kingdom, 
reforming the administration of justice, establi.shing hospiUils 
and other charitable institutions, encouraging art and .science 
and promoting education. He had a special interest in botany, 
and originated the beautiful park at Pillnitz. His reign through- 
out was characterized by justice, probity, moderation and 
prudence. He died on the 5th of May 1827. 

Biru looRAPHY. Th<* earlier lives, by ('. K Weis.se (1811), A T. 
Herrmann (1827), I’olitz (18^0), are mere paTie.gvrjc.s. On Ihe other 
side see Flathe in Allgemeine deutschc Binf;iuphie^ and Bdttiger- 
Flathe, llist(ny of Saxonv (2nd ed., 1S67 IT.), vol.s. ii. and lii. ; A. 
Bonnetons, T^n Allii de Snpolhni, Frhlt-ric Attgusie, premier roi dr 
Soxc . . . (Paris, 1902) ; F'rilz Friedrich, Politik Sachscus /So/ 
/Soy (i8g8) ; P. Riihmiann, Offentlichr Mrtmmg . . . />So(y~/S/ ^ 
(igo2). There are many pampidets bearing on the Saxon (|iicsiioii 
and on Frederick Augustus during the years 1814 and 1815 (J. H\.) 

FREDERICK AUGUSTUS II. (1797-1854), l^ing of Saxony, 
eldest son of Prince Maximilian and of ('aroline Maria Theresa 
of Parma, was born on the 18th of May 1797. 'I’he un.settled 
times in wLich his youth w^as passed nece.ssitated his frefjuent 
change of residence, but care was nevertheless taken that his 
education should not be interrupted, and he also acquired, 
through his journeys in foreign states (Switzerland 1818, Monte- 
negro 1838, England and Scotland 1844) and his intercourse 
with men of eminence, a special tfiste for art and for natural 
science. He was himself a good landscape-painter and had a fine 


collection of engravings on copper. He was twice married - 
in 1819 (October 7) to the duchess Caroline, fourth daughter 
of the emperor Francis 1. of Austria (d. May 22, 1832), and in 
1833 (April 4) to Maria, daughtiT of Maximilian 1 . of Bavaria, 
'lucre were no children of either marri^ige. Duiing the govern- 
ment of hi.s uncles (hVedcrick Augustus I. and Anthony) he 
took no part in the admini.stration of the country, though he 
was the sole heir to the crown. In 1830 a rising in Dresden led 
to his being named joint regent of the kingdom along with King 
Anthony on the 13th of September; and in this position his 
popularity and his wise and liberal reforms (for instance, in 
arranging public audiences) speedily quelled all discontent. 
On the 6th of June 1S36 he succeeded his uncle. 'I'hough he 
administered the affair.s of his kingdom with enlightened liberalitv 
Saxony did not escape the political storms which broke upon 
j Germany in 1848. He clirted liberal minisleis. and h<* was at 
1 first in favour of the programme of flrrman unity pin forward 
I at Frankfort, hut hi; refused to acknowledge the democratic 
; constitution of the (icrman parliament. 'I'his attitude led (o 
i the insurrection at Dresden in May i8.t9j which was suppressed 
j by the help of Pru.ssiari troops. From that time onward his 
I reign was tranquil and prosperous. ].atcr (‘mint Beust, leader 
! of the Austrian and feudal party in Saxonv, became his jirincipal 
j minister and guided his policy on most oirusioiis. His death 
I occurred aeciden tally through the iip.selting of hi.^; earriaci' 
I near Brcnnbuhel, between lin.st and Wenns in 'I'irol (Anirn^t 9, 
I 1854). Frederick Augustus devoted his lei.sure hours ehidly to 
1 the .study of botany, lie made botanical excursions into different 
I countries, and Flora Ma-neiibadcnsi\. odn Pflanzc/i ur/d (leb/rgs- 
j ar/eu, gesam/z/fif und besrl/r/cbr/i^ written bv him, was j)uhhshc<l 
j at Fragile by Kcdler, 1S37.. 

j See Itotte^ei h'lattu-, JJistojy Sn\>oiy^ vol in ; K, F’leilien voii 
I i^'nesrii, JirinHrfi!vt>en (2 vnls,, Ini’Mirn, 1S81) , b\ F. (iuU von 
j B<‘iist, Alls d>ri-nrriel Jalnhundeitm (2 vol.s., 1887) ; J''lathe, in 
I AUg deol^rhe Hiogr. (J. IIn ) 

I FREDERICK CHARLES (FRIEDRICH KARL NIKOLAUS). 

Frincic (1S28-1885), Pru.ssian general fieln marshal, .son of Frim e 
Charles of Ih-u.ssia and grandson of King F'rederick W illiam III., 
was born in Jferlin on the 20th of March 1828. He was ediicaied 
for the army wdiich he entered on his tenth birthday as second 
lieutenant in the 14th Foot (iuards. He became first lieutenant 
in 1844, and in 1846 entered the university ol Bonn, w^here he 
.stayetl for two years, being accompanied throughout by Major 
von Roon, afterwards the famous war minister. In 1848 ]\e 
became a company commander in liis regiment, and .soon aftcr- 
wards.served in the Schleswig-Holstein W^iron the staff of Marshal 
von Wrangel, being pre.scnt at the battle of Schle.swig (April 23, 
1848). Later in 1848 he became Kittmeisler in the Garde du Corps 
cavalry regiment, and in 1849 major in ihe Guard Tlii.s.sai.^. 
In this year the prince took part in the campaign agai^^^ the 
Baden insurgents, and was wounded at the action of W'icscnthal 
while leading a desjierate charge against cntrcnclicd infant r\. 
After Ihi.s experience the wild courage of his youth gave place 
to the unshakable resolution which afterwards characterized 
the prince’-; generalship. In 1852 lie became colonel, and in 
1854 major-general and commandt'r of a lavalry brigade. In 
this capacity he was brought closely in touch with (ieneral von 
keyher, the chief of the general staff, and with Moltke. fie 
married, in the same year, Frinress Marie .\nne of Anhalt. In 
1857 he became commander of th(‘ 1st (Liard Infantry division, 
but very shortly afterw^ards, on account of disputes concerned 
w'ith the training methods then in force, he resigned the apjioinl- 
meut. 

In 185S he vidted F'rance, where he minutely investigated 
the slate of the Fremh army, ImL it was not long bedore he 
was recalled, for in 1859. in consequence of tbc FVanco- Au -.trian 
War, Frn.ssia mobjlized her iorccs, a-ud Frederick (‘ha lies was 
made a divisional ('ommander in the II. army (‘orf)s. Jn this 
post he was given the liberty of action which had previously been 
flenied to him. About this time (i860) the prince gave a leeturt 
j to the officers of his command on the h'rench army and it . 

I methods, the substance of which (Fiuv uitliidrischc Dciihst In .p 
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hujenscliosh), and finally in 1739 attacked in a special edict the 
Le^en^ i,e, the expropriation of the peasant proprietors. He 
did nothing for the higher learning, and even banished the philo- 
sopher Christian Wolff at forty-eight hours* notice “ on pain of 
the halter,*’ for teaching, as he believed, fatalist doctrines. 
Afterwards he modified his judgment in favour of Wolff, and even, 
in 1739, recommended the study of his works. He established 
many village schools, which he often visited in person ; and after 
the year 1717 (October 23) all Prussian parents were obliged to 
send their children to school (Schuhivang), He wfis the especial 
friend of the Vranckisrhc Stiliungeii at Halle on the Saale. 
Under him the peoplt; flourished ; and although it stood in awe 
of his vehement spirit it respected him for his firmness, his 
honesty of purpose and his love of justice. He was devoted 
also to his army, the number of which he raised from 38.000 
to 83.500, so that under him Prussia became the third military 
pow(‘r in the world, coming next after Russia and P>ance. There 
was not a nu>re thoroughly drilled or better appointed force. 
The J’otsilarn guard, made up of giants collected from all parts 
of hAirope, sometimes kidnajiped, was a sort of toy with which 
he amused himself. The reviewing of his troops was his chief 
pleasure. But he was also fond of meeting his friends in the 
evening in what he called his Tol>acco-rr)ll('ge, where amid clouds 
of tobacco smoke he not only discussed affairs of state but heard 
the newest “ guard-room jokes.” He died on the 31SI of May 
j 740, leaving behind him his widow, Sophia 1 )orothea of Hanover, 
whom he had married on the 26th of November 1706. His son 
w'as I'rederick the (Jreat, who was the o|:)positc of PVederick 
William. 7 'his opposition became s() strong in 1730 that the 
crown prince fled from the court, and w'as later arrested and 
brought before a court-martial. A reconciliation was b»*ought 
about, at first gradually. In later years the relations between 
father and son came to be of the best (sec Frederick li., king 
<»f Prussia). 

Biru loouAi'UY. D. Fassinciim, Lrhcii itud Thaien I'riedrich 
Wilhelms (2 vols , lliimlmrg and Brcvlan, 1733. 1711) ; P. Kor.stcr, 
Friedn'(h II ilhelm /. (3 vols., J’olsdani, 1834 atul 1833) ; C. v. 
Noordtn, Ilislnn'sche Xoyttdffc (Leipzig. i88.|) ; O. Kraiislo', '* Voin 
Hofe Kiieclrich Willielms T.," I 1 ohenzollerujahrbu(h^ v. (1002); 
R. Koser, Vriedruh dn (jy()s\<!fi ah Ktonfiviar. (2iid ed., Stuttgart, 
Tool) ; \V. Oncken, “ Sir C'liarles Hotbiini und P'riedricli Wilhelm T. 
im jahie 1730,” Foysfhuuf>en rin byavdvnhuy^hihea Geschichte^ 
vol. vii. el se(|, ; |. G, Droysen in the Allficmewv dnttsdie Iiiogyaphii\ 
vii. (1878), and in Geschichte dev prenssi^i hen Palitik^ section iv.. 
vols. ii.-iv, (2nd ed., f8(>8 et seej.) ; L. v. Ranke, Zwolf Buchei 
pyenssisi hey Geschkhte (1874 et seq.) ; Sicnzel, Gesehichte des preus- 
sisdirii Staates, lii. (18^1) ; p'. Holke, " Stralrechlspflegc iinler 

P'rieiliich Wilhelm 1 .," Beilrdfje zitr brandcnlmygisdien IRedits- 
f’esdiidife, in. V. Loewe, " Allodifikation der Leben unter 

Friedrich Willu'hn 1 .,” FoysdinJif^cn zuy hyandenbuK^isdien Geschkhte^ 
xi. ; G. Schmoller, Ejioclieii der preuss. Finanz])olilik,” UmyiAsr 
und Vnteisuchunffrn (I.eij)zig, i8y8). *' Innere X'l'rwaltimg unter 
Friedrich Wilhelm L,” Pteitss. jahybudicr. xxvi., “ Stiidlewesen 
unter 1 'lied rich Wilhelm 1 .," Zeitsihfift fio pteitssische Gesdtkhte, x 
ct SCI]. ; B. Kenti'r, “ Kdiiig Friedrich Wilhelm 1 . und das General- 
nircktorium,” ibid. xii. ; V. T.oewe, “ Ziir Gnmdungsgeschichtc des 
General'! >irektoiiuins,” Foi'xdwiii^en , Ac., xiii. ; K. Sladelmann, 
Ptenssens Kdinf^c in Hirer Taiif^keit fiii die T.andeslndtiir^ vol. 1. 

“ l''riedrich Wilhidin 1 .” (1878' ; M. liehcim-Schwarzbach, IJoken- 
zallern'sdie Kolnnizatmncn (tx'ipzig, T874) ; W, Naude, “ Du* 
merkantilistische Wirtschaftsjiolitik Fnedricii Wilhelms 1 .,” His 
toMsche Zeitsrhrift. xc. ; IM. Lehmann, “Werbung, Ax, im IJeere 
P'ricdrich W'llhelms 1 .,” ibid. Ixvii. ; Isaacson, “ Frlqiachtsystcm in 
der preussiseben Doin.menverwall ling," Zeitsrhrift fiii pteitss. Gesdi 
xi. Cf. also Iloheuzidlffrniahyhiu h. viii. (0105), for particulars of his 
education ami death; letters to Prince Leopold ol Anhalt-Dessan 
in the .Ida fitmisska (1005), English readers will find a picturesque 
account ol him in 'I honuis Carlyle's Fiedctidt the Great. (J. Hn.) 

FREDERICK WILLIAM II. (1744 1797), king of Prussia, 
.son of Augustus William, second son of King Frederick William 
1 . and of Louise An.alip of Brunswick, sister of the wife of 
Frederick the Great, was born at Berlin on the 25lh of September 
1744, and became heir to th(' throne on his father’s death in 1757. 
The boy was of an easy-going and pleasure-loving disposition, 
a\ (Tse from sustained effort ol any kind, and sensual by nature. 
His marriage wdth Elisabeth ('hristine, daughter of Duke (’harles ! 
of Brunswick, contracted in 17^5, was dissolved in 1799, and he j 
soon afterwards married Frederika Loui.sa, daughter of the land- ; 
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grave Louis IX. of Hesse-Darmstadt. Although he had a 
numerous family by his wife, he was completely under the in- 
fluence of his mistress, Wilhelmine Enke, afterwards created 
Countess Lichtenau, a woman of strong intellect and much 
ambition. He was a man of singularly handsome presence, not 
without mental qualities of a high order ; he was devoted to the 
arts — Beethoven and Mozart enjoyed his patronage and his 
private orchestra had a European reputation. But an artistic 
temperament was hardly that required of a king of Prussia on 
the eve of the Revolution ; and Frederick the Great, who had 
employed him in various services — ^notably in an abortive con- 
fidential mission to the court of Russia in 1780 — openly expressed 
j his misgivings as to the character of the prince and his siir- 
1 roundings. 

The misgivings were justified by the event. Fredci'ick 
William's accession to the throne (August 17, 1786) was, indeed, 
followed by a scries of measures for lightening the burdens of the 
people, reforming the oppressive French system of tax-collecting 
introduced by Frederick, and encouraging trade by the diminu- 
tion of customs dues and the making of roads and canals. This 
gave the nt‘vv king much popularity with the mass of the people ; 
while the educated classes were pleased by his removal of 
Frederick’s ban on the German language by the admission of 
German writ#‘rs to the Prussian Academy, and by the active 
cncouragcmenL given to sdiools and universities. IJui tlu\se 
reforms were vitiated in their source. In 1781 Frederick William, 
then prince of Prussia, inclined, like many sensual natures, to 
mysticism, had joined the Rosicrucians, and had fallen under the 
influence of Johann ('hristof Wdllncr (1732-1800), and l)v him 
the royal policy was inspired. Wbllner, whom Frederick the 
Great had described as a “ treacherous and intriguing priest, ” 
had startecl life as a poor tutor in the family of General von 
Ttzenplilz, a noble of the mark of Brandenburg, had, after the 
general’s death and to the scandal of king and nobility, married 
the general’s daughliT, and with his mother-in-law’s assistance 
settled down on a small estate. By his practical experiments and 
I by his w’ritings he gained a considerable reputation as an econo- 
[ mist ; but his ambition was not content with this, and he sought 
I to extend his influence by joining first the P'reemasons and after- 
t wards (1779) the Rosicrucians. Wdllncr, with his impressive 
personality and easy if superficial elocjiiencc, was just the man 
to lead a movement (»f this kind. Under his influence the order 
spread rapidly, and he soon found himself the supreme director 
(OherhauptdirehUn) of some 2f) “ circle.^,” which included in their 
membership princes, officers and high officials. As a Rosicrucian 
Wdllncr dabbled in alchemy and other mystic arts, but he also 
affected to be zealous for Christian orthodoxy, imperilled b\' 
Frederick 11 . ’s patronage of “ enlightenment,” and a few months 
before Frederick’s death wrote to his friend the Rosicrucian 
Johann Rudolph von Bischoffswerdcr (1741-1803) that his 
I highest ambition was to be placed at the head of the religions 
department of the state “ as an unworthy instrument in the hand 
I of Ormesus ” (the prince of Prussia’s Rosicrucian name) “ for 
the purpose of saving millions of souls from perdition and bringing 
back the whole country to the faith of Jesus Christ.” 

Such was the man whom Frederick William TT., immediately 
after his taccession, called to his counsels. On the 26th of August 
1786 he was appointed privy councillor for finance (Geheimcr 
Oberfinanzrath), and on the 2nd of October was ennobled. 
I'hough not in name, in fact he was prime minister ; in all in- 
ternal affairs it was he who decided ; and the fiscal and economic 
reforms ol the new reign were the application of his theories. 
Bischoffswerdcr, too, still a simple major, was called into the 
king’s counsels ; by 1789 he was already an adjutant -general. 
These were the two men who enmeshed the king in a web of 
Rosicrucian mystery and intrigue, which hampered whatever 
healthy development of his policy might have been possible, 
and led ultimately to disaster. The opposition to Wdllncr was, 
indeed, at the outset strong enough to prevent his being entrusted 
with the department of religion ; but this too in time was over- 
come, and on the 3rd of July 1788 he was appointed acti\'t‘ 
privy councillor of state and of justice and head of the spiritual 
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department for Lutheran and Catholic affairs. War was at 
once declared on what — to use a later term — we may call 
the modernists.*’ The king, so long as Wollner was content 
to condone his immorality (which Bischoffswerder, to do him 
justice, condemned), was eager to help the orthodox crusade. 
On the 9th of July was issued the famous religious edict, which 
forbade Evangelical ministers to leach anything not contiiincd 
in the letter of their otficial books, proclaimed the necessity of 
protecting the Christian religion against the “ enlighteners ” 
(Aufkldrer), and placed educational establishments under the 
supervision of the orthodox clergy. On the i8th of December 
a new censorship law was issued, to secure the orthodoxy of all 
published books; and finally, in 1791, a sort of Protestant 
Inquisition was established at Berlin (I mmediai-Examinaiions- 
commission) to watch over all ecclesiastical and scholastic 
appointments. In his zeal for orthodoxy, indeed, Frederick 
William outstripped his minister; he even blamed Wollncr’s 
“ idleness and vanity ” for the inevitable failure of the attempt 
to regulate opinion from above, and in 1794 deprived him of one 
of his secular offices in order that he might have more time 
“ to devote himself to tlie things of (iod ” ; in edict after edict 
the king continued to the end of his reign to make regulations 
“ in order to maintain in his states a true and active Christianity, 
as the path to genuine fear of Ciorl.” 

The effects of this policy of blind obscurantism far outweighed 
any good that resulted from the king’s well-meant efforts at 
economic and financial reform ; and even this reform was but 
spasmodic and partial, and awoke ultimately more discontent 
than it allayed. But far mon* fateful for Prussia was the king’s 
attitude towards the army and foreign policy. The army was 
the very foundation of the Prussian state, a truth whic h both 
Frederick William T. and the great Frederick had fully realized ; 
the army had been their first care, and its efficiency had been 
maintained by their constant personal super vis icai. Frederick 
William, who had no taste for military matters, put his authority 
as “ War-Lord into commission und(‘r a supreme college of 
war (Oberkriegs-Collegium) under the duke of Brunswick and 
(ieneral von Mdllendorf. It was the beginning of the process 
that ended in 1806 at Jena. 

In the circumstances Frederick William’s intervention in 
European affairs was not likely to prove of benefit to Prussia. 
The Dutch campaign of 1787, entered on for purely family 
reasons, was indeed successful ; but Prussia rec(*ivcd not even 
the cost of her intervention. An attempt to intervene in the war 
of Russia and Austria against Turkey failed of its object ; Pni.ssia 
did not succeed in obtaining any concessions of territory from 
the alarms of the Allies, and the dismissal of Ilertzberg in 
1791 marked the final abandonment of the anti- Austrian tradi- 
tion of Frederick the Great. For, meanwhile, the French Revolu- 
tion had entered upon alarming phases, and in August 1791 
Frederick William, at the meeting at Pillnitz, arranged with the 
emperor Leopold to join in supporting the cause of Louis XVl. 
But neither the king’s character, nor the confusion of the Prussian 
finances due to his extravagance, gave promise of any effective 
action. A formal alliance was indeed signed on the 7th of 
February 1792, and Frederick William took part personally in 
the campaigns of 1792 and 1793. He was hampered, liowever, 
by want of funds, and his counsels were distracted by the affairs 
of Poland, which promised a richer booty tlian was likely to be 
gained by the anti-revolutionary crusade into France*. A subsidy 
treaty with the sea powers (April 19, i7()4) filled his coffers ; but 
the insurrection in Poland that followed the partition of 1793, 
and the threat of the i.solatcd intervention of Russia, hurried 
him into the separate treaty of Basel with the French Republic 
(April 5, 1795), which was regarded by the great monarchies as 
a betrayal, and left Prussia morally isolated in Europe on the 
eve of the titanic struggle between the monarchical principle 
and the new political creed of the Revolution. Prussia had paid 
a heavy price for the territories acquired at the expense of Poland 

1793 1795, and when, on the ifith of November 1797, 

Frederick William died, he left the state in l^ankruptcy and 
confusion, the army decayed and the monarchy discredited. 


Frederick William 11 . was twice married : (i) in 1765 to 
Elizabeth of Brunswick (d. 1841), by whom he had a daughter, 
Frederika, afterwards duchess of York, and from whom he was 
divorced in 1799 ; (2) in 1769 to Frederika Louisa of Hessc- 
Darmstadt, by whom he had four sons, Frederick William III., 
Louis (d. 1796), Henry and William, and two daughters, Wilhel- 
mina, wife of \\illiam of Orange, afterwards William 1 ., king of 
the Netherlands, and Augusta, wife of William IT., elet'tor of 
He.sse. Besides his relations with his niaiirtsse en iitre^ the 
countess Lichtenau, the king— who was a frank polygamist- 
contracted two “ marruiges of the left hand " with Friiulcin von 
Voss and the countess Ddnhoff. 

Sec article by von Ilartinanu in All/^eiu. deutstJu' (T.eipzig, 

1878) ; Stadelmann, J^reitssens Kt)ut^i' in iinn Tutii^kcit ftir die 
jMudcakuUur ^\Ci\ iii “ Friedrich Wilhelm II.” 1 885) ; 1‘iinlig, 

rriednih Wilhelm IJ., sein J'nvatleben u. seine Ixcmerunf; (T''ranklml- 
.'in-der-(^der, 

FREDERICK WILLIAM 111. (1770-1S40), king of JTussia, 
eldest .son of King Frederick W illiam 11 ., was born at J\)lsdam 
on the 3rd of August J770. His father, then prince of IVtJssia, 
was out of favour with Frederick the (ireat and entirely under ihc 
influence of his mistress ; and the boy, handed over to tutors 
appointed by the king, lived a solitary and repressed life which 
tended to increase the innate weakru'ss of his character. Bui 
though his natural defects of intellcTt and will-power wcic not 
improved by the pedantic tutoring to which he was submitted, 
he grew up pious, honest and well-meaning ; and had fate c ast 
him in any hut the most .stormy times of his country’s hislorx 
he might well have left the reputation of a model king. As a 
soldier he recc'ivcd the usual training of a J’ru.ssian j)rin(‘e, 
obtained his lieutenancy in 1784, became a colonel commanding 
in 1790, and took part in the campaigns of 1792-94. lii 1793 
he married l/anse, daughter of ibince ( harl(‘S of Mecklenbnrg- 
Strelitz, w'hom he had met and fallen in love with at Franktort 
(see Louisk, (|ueen of Prussia). He suc c eeded to tbe throne on 
the ibiii of November 1797 and at once gave earnc*st o1 his good 
intentions by cutting clown the expenses ol the roval c.stablish* 
ment, dismissing liis father's ministers, and reforming the most 
oppres.sive abuses of the late reign. L'nlortunalely, however, 
he hacl all the llohenzollern tenacity of personal power without 
the Hohenzoflern genius for using it. Too distrustful to dedegate 
his responsibility to his ministers, he was loo infirm ol will to 
strike out and follow a consistc,*nt cour.se for himself. 

The results of this infirmity of purpose are written large on the 
history of Prussia from the* treaty of Lunc'v ille in 1801 to llu^ 
(low'nfall that followed the* campaign oi Jena in i8of). liy the 
treaty of Tilsit (July 9th, 1S07) Frederick William hacl to 
surrender half his dominions, ancj vv'hal remained to him was 
exhausted by F'rench exac tions and liable at any moment to 
be erushed out of cxisleiui* by some new^ whim of Napoleon. 
In the dark years that followed it was the indomitable* (murage 
of (,Uu*cn J.ouise that helped the* weak king not to despair of the 
state. .She secemded the reforming (*floris ol Stein and tlu* work 
of Scdiarnhorst and Gneisenau in reorgani/ing the army, by which 
the resurrection of Prussia bec'ame a po.ssibilily. When Stein 
was dismissed at the instance of Napoleon, Fiardcnlierg succeedc^d 
him as chancx-llor (June 18 lo). In tbe following month (Jueen 
Louise died, and the*, king was left alone to deal willi circiim* 
stances of ever-increasing difficulty. He was forced to join 
Napoleon in the war against Russia : and even when the 
di.sastrous camjiaign of 1812 had for the lime- broken the French 
pow'er, it W’as not his own resolution, but the loyal disloyalty 
of General York in concluding with Russia the convention ol 
I’aurc^ggen that forced him into line with the patriotic fervemr 
of his people. 

Once committed to the Riis*iian alliance, however he b<‘eame 
the faithful henchman of the c-rnperor Alexander, who.se fa.scinat- 
ing per.sonalitv exerci.sed ove r him to the last a singular powder, 
and began that influence of Russia at the c ourt of Berlin which 
was to last till FVeclc-rick William IV. 's .supposed Liberalism was 
U) shatter the c:ordiality of the entente. That during and after tbe 
settlement of 1815 Frederick W'illiam played a very secondary 
part in European affairs is explicable as well by his character as 
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by the absorbing character of the internal problems of Prussia. 
He was one of the original co-signatories of the Holy Alliance, 
though, in common with most, he signed it with reluctance ; 
and in the counsels of the Grand Alliance he allowed himself to 
be practically subordinated to Alexander and later to Metternich. 
In a ruler of his character it is not surprising that the Revolution 
and its dev^elopments had produced an unconquerable suspicion 
of constitutional principles and methods, which the Liberal 
agitations in Germany tended to increase. At the various 
congresses, from Aix-la-Chapelle (i8i8) to Verona (1822), there- 
fore, he showed himself litairtily in sympathy with the repressive 
policy formulated in the lYoppau Protocol. The promise of a 
constitution, which in the excitement of the War of Liberation 
he had made to his people, remained unfulfilled partly owing to 
this mental attitudr^, partly, however, to the all but insuperable 
dilficulties in the way of its execution. But though reluctant 
to play the part of a constitutional king, Frederick William 
maintained to the full the traditional character of “ first servant 
of the state.’’ Though he chastised Liberal professors and 
turbulent students, it was in the spirit of a benevolent Laftdes- 
ifatrr ; and he laboured assiduously at the enormous task of 
administrative reconstruction necessitated by the problem of 
welding the heterogeneous elements of the new Prussian kingdom 
into a united whole. He was sincendy religious ; but his well- 
meant efforts to unite the Lutheran and Reformed Churches, 
in celebration of the tercentenary of the Reformation (1817), 
revealed the limits of his paternal power ; eleven years passed 
in vain attempts to devise common formulae ; a stubborn 
Lutheran minority had to he coerced by military force, the con- 
fiscation of their churches and the imprisonment or exile of their 
pastors ; not till 1834 was outward union secured on the basis of 
common worshif) but separate symbols, the opponents of the 
measure being forbidden to form iximmunitics of their own. 
With the Roman Church, too, the king came into conflict on 
the vexed question of “ mixed marriages,” a conflict in which 
the Vatican gained an easy victory (see Bunsen, C. C. J., Baron 
von). 

The revolutions of 1830 strengthened Frederick William in his 
rea^'tionary tendencies ; the question of the constitution was 
indefinitely sludvcd : and in 1831 Prussian troops concentrated 
on the frontier helped the task of the Russians in reducing the 
military rising in Poland. Vet, in s[)ite of all, Frederick William 
was beloved by his subjects, who valued him for the .simplicity 
of his manners, the goodness of his iicart and the memories of 
the dark days after i8of). He died on the 7th of June i8.^o. 
In 1824 he had contracted a morganatic marriage with the 
countess Auguste vi^n llarrach, whom he created Princess von 
Liegnitz. He wrote fjithrr in atif die Kirchetia^enda 

von rSpj und tSjj (Berlin, 1827), Reminiszenzen aus dcr 
Kampagne 1702 in Fraukrcich^ and Journal mcincr Brigade in 
der Kamfnigne am Rhein 1703. 

TJa‘ t orrcspoiirli’iit'c [lii irfiorrhuH) ol Kins? Frederick William ITT. 
and Oiieeii Louise with the emperor M<*van<ler T. has been published 
{Lcipzi‘», loon) and aLo that between the king and cpieen {ib. 1003), 
liothedib'd hy I’. BiiUeu. SiMi W. llahn, Friedrich Wilhelm 111 . nnd 
Liiise. (pd ed., Twcipzig, i‘'t77) ; lU. W. Duncker, .lus dcr Zeit Fiie- 
diichs dcs r 7 >>asYa and Friedrich Wilhelms III. (I^eipzig, 1870) ; 
Bishop K, V', Eylert, ('haraktersui^e aits dem Lebcn dcs Koin’^s von 
Preussen Friedriih Wilhelm III. vols., Magdeburg, 1S43-1846). 

FREDERICK WILLIAM IV. (1705-1801), king of Prus.sia, 
eldest son of Frederick William ffl., was born on the Tsth of 
October 1 705. From his first tutor, ] ohann TYelbriick, he imbibed 
a love of culture and art, and possihlv also the dash of Liberalism 
which f- irmed an ehMnent of his complex Inbit of mind. Bui after 
a time Delbriick, snsjieeied of inspiring his charge with a dislike 
of the Prussian military caste and even of belonging to a political 
secret society, was dismissed, his place being taken by the pastor 
and historian h’riedrich Ancillon, while a militar\' governor was 
also appointed. By .\ncillou he was grounded in religion, in 
history and political science, his natural taste for the antique 
and the picturesque making it easy for his tutor to impress upon 
him his own hatred of the Revolution and its principles. This 
hatred was confirmed by the sufferings of his country and family 
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in the terrible years after 1806, and his first experience of active 
.soldiering was in the campaigns that ended in the occupation of 
Paris by the Allies in 1814. in action his reckless bravery had 
earned him rebuke, and in Paris he was remarked for the exact 
performance of his military duties, though he found time to whet 
his appetite for art in the matchless collections gathered by 
Napoleon as The spoil of all Europe. On his return to Berlin 
he studied art under the sculptor Christian Daniel Rauch and 
the painter and architect Karl Friedrich Schinkel (1781-1841), 
proving himself in the end a good draughtsman, a born architect 
and an excellent landscape gardener. At the same time he was 
being tutored in law by Savigny and in finance by a series of 
distinguished masters. In 1823 l\e married the princess Elizabeth 
of Bavaria, who adopted the Lutheran creed. The union, 
though childless, was very happy. A long tour in Italy in 1828 
was the beginning of his intimacy with Bunsen and did much to 
develop his knowledge of art and love of antiquity. 

On his accession to the throne in 1840 much was expected 
of a prince so variously gifted and of so amiable a temper, and 
his first acts did not belie popular hopes. He reversed the 
unfortunate ecclesiastical policy of his father, allowing a wide 
liberty of dissent, and releasing the imprisoned arthbishop of 
Cologne ; he modified the strictness of the press censorship ; 
above all he undertook, in the presence of the deputations of the 
provincial diets assembled to greet him on his accession, to carry 
out the long-deferred project of creating a central constitution, 
which he admitted to be required alike by the royal promises, 
the needs of the country and the temper of the limes. The 
story of the evolution of the Prussian parliament belongs to the 
history of Prussia. Here it must suffice to notice Frederick 
William’s personal share in the question, which was determined 
by his general attitude of mind. He was an idealist ; but his 
idealism was of a type the exact reverse of that which the 
Revolution in arms had sought to impose upon Europe. The 
idea of the sovereignty of the people was to him utterly abhorrent, 
and even any delegation of sovereign power on his own part would 
have seemed a betrayal of a God-given trust. 1 w'ill never,” 
he declared, ** allow to come between Almighty God and this 
country a blotted parchment, to rule us with paragraphs, and to 
replace the ancient, sacred bond of loyalty.” His vision of the 
ideal state was that of a patriarchial monarchy, surrounded and 
advised by the traditional estate.s of the realm — nobles, pea.sant.s, 
burghers -and c(?mcnted by the bonds of evangelical religion ; 
but in which there should be no question of Ihe sovereign power 
being vested in any other hands than those of the king by divine 
right. In Prussia, with its traditional loyally and its old-world 
caste divisions, he believed lliat such a conception could be 
realized, and he took nj^ an attitude half-way between those who 
would have rejected the propo.sal for a central diet altogether as a 
dangerous “ thin end of the wedge,” and those who would have 
approximated it more to the modern conception of a parliament. 
\\hlh a charter, or a representative system based on population, 
he would have nothing to do. The united diet which was opened 
on the 3rd of February 1847 was no more than a congregation 
of the diets instituted by Frederick William IJT. in the eight 
provinces of Prussia. l!nrepresentative though it was — for the 
industrial working-classes had no share in it -it at once gave 
voice to the demand for a constitutional system. 

lliis demand gained overwhelmingly in force w'ith the revolu- 
tionary outbreaks of 1848. 7o Frederick William llicsc came 
as a complete surprise, and, rudely aw^akened from his medieval 
dreamings, he even allowed himself to be carried away for a while 
by the popular tide. The loyalty of the Pnissian army remained 
inviolate ; but the king was too tender-hearted to use military" 
force against his beloved Berliners,” and when the victory of 
the populace was thus assured his impressionable temper yielded 
to the general enthusiasm. He paraded the streets of Berlin 
wTapped in a scarf of the German black and gold, sj^^mbol of his 
intention to be the leader of the united Germany ; and he even 
wTote to the indignant tsar in praise of the glorious German 
revolution.” The change of sentiment was, how'ever, apparent 
rather than real. The shadow of venerable institutions, past or 
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passing, still darkened his counsels. The united Germany which 
he was prepared to rliampion was not the democratic state which 
the theorists of the Frankfort national parliament were evolving 
on paper with interminable debate, but the old Holy Roman 
Empire, the heritage of the house of Habsburg, of which he was 
prepared to constitute himself the guardian so long as its lawful 
poss(!Ssors sh(nild not have mastered the forces of disorder by 
which they were held captive. Finally, when Austria had been 
excluded from the new empire, he replied to the parliamentary 
deputation that came to offer him the imperial crown that he 
might have accepted it had it been freely offered to him by the 
German princes, but that he would never stoop “ to pick up a 
crown out of the gutter.” 

Whatever may be thought of the manner of this refusal, or 
of its immediate motives, it was in itself wise, for the German 
empire would have lost immeasurably had it been the cause 
rather than the result of the inevitable struggle with Austria, 
and Bismarck was probably right when lie said that, to weld 
the heterogeneous elements of Germany into a united whole, w'hat 
was needed was, not speeches and resolutions, hut a policy of 
“ blood and iron.” In any case Frederick William, uneasy 
enough as a constitutional king, would have Vjeen impossible as 
a constitutional emperor. As it was, his refusal to play this 
part gave the deathblow to the parliament and to all hojic of 
the immediate creation of a united Germany. For Frederick 
William the position of Iciidcr of Germany now meant the employ* 
ment of the military force of Prussia to crush the scattered 
elements of revolution that survived the collapse of the national 
movement. His establishment of the northern confederacy w^as 
a reversion to the traditional policy of Prussia in opposition 
to Austria, which, after the emperor Nicholas had crushed the 
insurrection in Plimgary, was once more fn^e to assert her claims 
to dominance in Germany. But Prussia was not ripe for a 
stniggle with Austria, even had Frederick William found it in his 
conscience to turn his arms against his ancient ally, and the result 
w^as the humiliating convention of Oimiitz (November 29th, 
1S50), liy which Prussia agreed to surrender her separatist 
plans and to restore the old constitution of the confederation. 
Yet Frederick William liad so far profited by the lessons of 1848 
that lie consented to establish (1850) a national parliament, 
though with a restricted franchise and limited powers, 'fhe 
House of Lords {llcrrenhaus) justified the king’s insistence in 
calling it into being by its support of Bismarck against the more 
popular House during the next reign. 

In religious matters Frederick William was also largely swayed 
by his love for the ancient and picturesque. In concert with his 
frienrl Bunsen he laboured to bring about a rapprochement 
between the Lutheran and Anglican churches, the tirst-fniits of 
wliich was the establishment of the Jerusalem bishopric under 
tlie joint patronage of (ircat Britain and Prussia ; but the only 
result of his efforts was tcy precipitate the secession of J. II. 
Newman and his followers to the ('hnrcli of Rome. In general 
it may be said that Frederick William, in spite of his talents and 
his wide knowledge, lived in a dream-land of his own, out ol touch 
with actuality. The style of his letters reveals a mind enthusiastic 
and ill-balanced. In tlie summer of 1857 he had a stroke of 
paralysis, and a second in October. From tliis time, with the 
exception of brief intervals, his mind was completely clouded, 
and the duties of government were undertaken by his brother 
William (afterwards emperor), who on the 7th of October 185(8 
was formally recognized as regent. Frederick William dic<l on 
the 2nd of January i86i. 

Selections from the correspondence {liriefwech^el) of Frederick 
William 1V\ and Bunsen were edited by Ranke (Leipzig, 1H73) 
his proclcunalions, sjx-eches, &c., from the ()th ot Mard) 184H to the 
31st ot May 1851 have been published (Berlin, 1851) ; also his 
correspondence with B'diiun von Arnim, BetHiia I’on Arnhn uml 
Friedrich Wilhelm /K., tnif^edvuckte Briefe iwd. AJden^Hirke, <*d. L. 
Geiger (Frankfort-on-Main, 1002). See T.. von U;inke, Friedriih 
Wilhelm IV., Konif; von Preusaen (works si, 52 ulso in AH^em. 
deuUche vol. vii ). especiallv for the king's erhimtion ;nid the 

inner history of the debrib’s lending up to the imited diet of 1847 ; 
H. von IVtersdorfT, Knvie; Friedrich Wilhelm TV (Stnfl^arl, loo^) ; 
F. Rachfahl, Dentxrhland, Kcnif^ Friedrich Wilhelm TV. und die 
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Berliner Mmzrevoliition (Halle, looi) ; H. von Poschingor (ed.), 
Lhilet Friedriih Wilhelm iV. Denkwurdi^keiien des Ministers Olto 
Brhr. von Mnnteti/lel, (l vols., Berlin, igoo-Kioi) ; and 

Preussens auswiirtine Politik,\s\-o-rS'^S (3 vols., ih., iqoz), docu- 
ments selected from those left by Mantcnlfel ; E. Friedberg, Die 
(irundla^en der preusstschen Kirihcupnlitik unter Friedrich Wilhelm 
IV. (Leipzig, 1882). 

FREDERICK WILLIAM (i (120-1 btS8), elector of Brandenburg, 
usually called the “ Great Idcctor,” was Ixirn in Berlin on tlu^ 
ibth of February 1620. His father was the elector George 
VVilliam, and his mother was idizabeth Charlotte, daughter of 
Frederick IV., elector palatine of the Rhine. Owing to the dis- 
orders which were prevalent in Hrandenhurg he jiassed part of 
his youth in the Netherlands, studying at the university of 
Jxiden and learning something of war and statecralt uiidcr 
Frederick Henry, prince of Orange. During his boyhood a 
marriage had been suggested between him and Christina, after- 
wards queen of Sweden; but although the idea was revived 
during the peace negotiations between Sweden and Brandenburg, 
it came to nothing, and in 1646 he married Louise llenrictte 
(d. 1667), daughter of Frederick Henry of Orange, a lady whose 
counsel wa.s very helpful to him and who seconded his etlfirts for 
the welfare of his country. 

Having become ruler of Brandenburg and Prussia by his father's 
death in December itiqo, Frederick VVilliam set to work at once 
to repair the extensive damage wrought during the Thirty Years’ 
War, still in progress. After some dithculty he secured his 
investiture as duke of Pru.ssia from Wladislaus, king of Poland, 
in October 1641, but was not cquallv successful in crushing the 
independent tendencies of the estates of ( loves. H was in 
Brandenburg, Iiowcvxt, tliat lie showed his supreme skill as a 
diplomatist and administrator. His disorderly troops were 
replaced by an ertiiient and disciplitied force ; his patience and 
perseverance freed his dominions irom the Swedish soldiers ; 
and the restoration of law and ord(*r was followed by a revival 
of trade and an increase of material prosperity. After a tedious 
struggle lie succeeded in centralizing the administration, and 
controlling and increasing the revenue, while no department of 
public life escaped his .sedulous c{i.rc (see. BRANnKisruuRG). The 
area of his dominions was largely incHiased at the jieace of 
Westphalia in 1648, and this Ireaiy and the treaty of Oliva in 
1660 alike added to his power and prest ige. By a clcv(*r hut 
unscrupulous use of his intermediate ixisilion helween Sweden 
.and Poland he procunal his recognition as iiulependcnt duke of 
Prussia from both powers, and eventually siiccc(‘ded in (iiishing 
the stubborn and lengthened opjiosilion which was offered tf> iiis 
authority by the estates of tlie duchy (see Prttssta). After two 
checks lie made his position respected in ('Icves, anrl in ibbb his 
title to (loves, Jiilich and Pavcnsbcrg was definitely recognized, 
llis efforts, liowever, to annex tlie western part of the duchy 
of Pomerania, which h(‘ liad confjiiCTed from the Swerlcs, failed 
owing to the insistence of J.ouis X I V. at the t rcatv' of St (termain- 
en-Laye in 1(179, and he was unable to obtain the Silesian duchies 
of Liegnitz, Brieg and Wohlau from the enifieror Leopold I. 
after thev liad been left without a ruler in 1675. 

Frederick William jilavcd an important part in iMiroyican 
politics. Although found once or twice on the side of Inance, 
he was generally loyal to the inten^sts of the einf>ire and llie 
Hahsbnrgs, probably because his political acumen scented danger 
to Brandenburg from the aggrt'ssive yiolicy of Louts X^V^ 
Tic was a Protestant in religion, but he 'upport»Tl Protestant 
interests abroad on political ratlier than on r(*ligious grounds, 
and sought, but vdthoiit much success, to strengthen Branden- 
burg by allaying the fuTce hoslilif) IxMweeu l.nthcrjins and 
(alviiiists. His success in founding and organizing the army 
of Branflenhtirg'Prussia was amply demonstrated by the great 
victory which he gained oxa-r the Swedes at Fehrheilin in June 
1675, and by the eagerness vvitli wdiich foreign ptiw^Ts .sought Ids 
support. He was abo the founder of the Prussian navy. The 
elector a.ssisted trade in every possible way. He made the canal 
which still hears his name bctw'een the Oder and the Sfiree ; 
established a tradincr company : and founded colonies on the west 
roast of Africa. He encouraged Flemings to settle in Brandenburg, 
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awd both before and after the revocation of tlie edict of 
Nantes in 1685 welcomed large numbers of Huguenots, who 
added greatly to tfie welfare of the country. Education was not 
neglected ; and if in this direction some of his plans were abortive, 
it was from lack of means and opportunity rather than effort 
and inclination. It is difficult to overestimate the services of the 
great elector to Hrandenburg and Prussia. They can only be 
profjerly approbated by those who compare the condition of his 
country in 1640 with its condition in 1688. Both actually and 
relatively its importance had increased enormously ; poverty 
had given place to <'()mparative wealth, and anarchy to a 
system of government which afterwards made Prussia the most 
centralized state in Europe. He had scant sympathy with local 
privileges, and in fighting them his conduct was doubtless 
despotic. His aim was to make himself an absolute ruler, as he 
regarded this as the best guarantee for the internal and exterruil 
welfare of the state. 

The great elector died at J*otsdain from dropsy on tlie gth of 
May 1688, and was succeeded by his eldest surviving son, 
P' rederick. His personal app(‘arance was imposing, and although 
he was absolutidy without scrupltis when working for the interests 
of Hrafidenburg, he did not lack a sense of justice and generosity. 
At. all ev(‘nts he deserves the eulogy passed upon him by Frederick 
thedreat, Mns/rur.s' ; rditi-ci a fail dr ^raudes chases,'" His 
second wife, whom he marrii^d in 1O6S, was Dorothea (d. ib8g), 
daughter of Phili]), duke of llolstein-filiicksburg, and widow 
of ('hristian ].ouis. duke of Brunswick-Luneburg ; she b(»rc 
him four sons and three daughters. His concluding years were 
troubled by diff(Tences ljetwt‘en his wife and her step-son, 
Frederick ; and influenced by Dorothea he bequeathed portions 
of Brandenburg to her four sons, a bequest which was annulled 
under his suc<'e.ssor. 

See S. (!<• I’ulendorl, Ur trhas f^rsfis I'riilnici Wilhehui 
(Leipzig au<] Beilin, 173.U , i>. von Orheli, h'nedruh Wilhelm tier 
ftiossc KurlUi'it (Berlin, i^vO; K. II. S. Kodenheek, 

I'n'rdiith Wilhelms (Ves* Kiufuislen (Berlin, 1851) ; B. 

Krclmnnnsdorlter, Ucr ffinssr Ktufiosf (Leipzig, 1871)); J. G. 
l)r()ysen, (ir^trlmhle dry ^irttssisthrn Pdlitik (Beiliii, 1H55 1 880) ; 
M. iM»ili]>pson, Un f^iossr hartiitst (Berlin, 1807-1003); E. Heyck, 
Uet eirassr Kiofiost (Bieleh'ld, 1002) ; Spahn, Ucr Kutfntst 

(Mainz, 1002); H L.'ind\velir, Uir Kik hrii/fnhiik des (fiossea f\tn 
fihsteu (Beilin, i8o-i) ; IL Pndy, /Di.s des ^yossrn Km /uisirn letzten 
Jahrea (l^erlin, i8()7). Also I'lkundra mul Aktnisliuhc zur ('icschirhte 
des Kmfmstea J’ticdiith Wilhelm rnu liiaadenhiirf:; (Berlin, 1804 
1002); r. (‘arlylc, llistniy of Picdeynk the (neat, vol. i. (London, 
1858) ; and A. Waddingtou, I.o Grand filertcur ci Louis XIV (l*aris, 
JO05). 

FR£d£RICK-LEMA!tRE, ANTOINE LOUIS PROSPER (iKoo- 
1870) PVench actor, the son of an architect, was born at Havre 
on the 28th of July 1800. He spent two years at the ('on- 
servatoir(‘, and maile his finst appearance at a N arioty performance 
in one of the basement restaurants at the Palais Royal, At 
the Ambigu on the 1 2th of July 1823 he played the part of Robert 
Macaire in 1 'Auher\>^r des Adrils. The nuilodrama was played 
seriously on the first night and was received with little favour, 
but it was changed on the second night to burlesque, and thanks 
to him liad a great success. All Paris came to set^ it, and from 
that day ho was famous. Ih; created a number of parts that 
added to his popularit)', especially (ardillac, (agliostro and 
Cartouclu*. Ilis success in the last led to an engiigement at the 
Porto St Martin, wbere in 1827 lu* produced Ter file onSy oit la 
77V d"itn joiicury in whioh his vivicl acting made a profound 
impression. Afterwards at the Odoon and other theatres he 
passed from one success to another, until he put the final touch 
to his reputation as an artist by creating the part of Ruy Bias 
in \ ii:tor Hugo s play. On his return to the Porte St Martin he 
created the title-role in Balzac’s Vaulrin, wdiirh was forbidden 
a second presentation, on account, it is said, of the resemblance 
of the actor s wag to the w'ell-known ton pet worn by Louis 
Philippe. His last appoaranc'c W7is at this theatre in 1873 as the 
old Jew* in Marie Tudor, and he died at Paris on the 26th of 
January 1876. 

FREDERICKSBURG, a city of Spottsylvania county, Virginia, 
U.S.:V., on the Rappahannock river, at the head of tide-water 


j navigation, about 60 m. N. of Richmond and about 55 S.S.W . 
of Washington. Pop. (i^^go) 4528 ; (1900) 5068, of whom 1621 
were negroes. It is served by the Potomac, Fredericksburg & 
Piedmont, and the Richmond, Fredericksburg & Potomac 
railways, and by several coasting steamship lines. The city is 
built on a scries of terraces between the river and hills of con- 
siderable height. The river is here spanned by iron bridges, 
and just above the city is a dam 900 ft. long and 18 ft. high. 
By means of this dam and a canal good water-power is furnished, 
and the city’s manufactures include flour, leather, shoes, woollens, 
silks, wagons, agricultural implements and excelsior (fine w’ood- 
shavings for packing or stuffing). The water-works, gas and 
electric-lighting plants are owned and operated by the munici- 
pality. At Fredericksburg arc Fredericksburg College (founded 
in 1893 ; co-educational), which includes the Kenmore school 
for girls and the Saunders memorial school for boys (both 
preparatory) ; a Confederate and a National cemetery (the 
latter on Marye’s Heights); a monument (erected in 1906)10 
General Hugh Mercer (r. 1720-1777), whose home for .several 
years was here and who fell in the battle of Princeton ; and a 
j monument to the memory of Washington's mother, who died here 
' in 1789 and wffiose home is still standing. Other buildings of 
interest are the old Rising Sun Hotel, a popular resort during 
Washington’s time, and “ Kenmore,” the home of Colonel 
Fielding I.ewis, who married a sister of Wa.shington. The city 
was named in honour of Frederick, father of George III., and 
was incoi*porated in 1727, long after its first settlement ; in 1871 
it was re-chartcred by act of the General Assembly of X'irginia. 

The battle of Fredericksburg in the American Civil War was 
fought on the 13th of December 1862 between the linion forces 
(Army of the Potomac) under Major-General A. E. Burnside 
and the Confederates (Army of Northern V irginia) under General 
K. K. Lee. In the middle of November, Burnside, newly ap- 
pointed to command the Army of tlu*. Potomac, had manoeuvred 
from the neighbourhood of Warren ton with a view to beginning 
an offensive move from hVedcricksl)urg and, as a preliminary, 
to seizing a foothold beyond the Rappahannock at or near that 
place. On arriving near Falmouth, howc^Tr, he found that the 
means of crossing that he had asked for had not been forwarded 
from Washington, and he sat down to wait for them, while, 
on the other side, the Confederate, army gradually assemldcd 
south of the Rappahannock in a strong position with the lef^ 
on the river above Fredericksburg and the right near Hamilton's 
Crossing on the Richmond railway. On the loth of December 
Burnside, having by now received his pontoons, prepared to 
cross the river and to attack the Confederate entrenched position 
on the heights beyond tlie town. The respective forces were 
Union 122,000, Confederate 79,000. Major-General E. V. 
Sumner, commanding the P'ederal right wing (IT. and IX. 
corps), W7is to cross at P'redericksburg, Major-General W. B. 
PVankiin with the left (1. and VH. corps) some miles below\ while 
the centre (HI. and corps) under Major-General Joseph 
Hooker was to connect the two attacks and to reinforce either 
at need. The Union artillery took po.sition along the heights ol 
the north hank to cover the crossing, and no opposition was 
encountered opposite P’ranklin's command, which formed up on 
the other side during the nth and 12th. Opposite Sumner, 
however, the Confederate riflemen, hidden in the gardens and 
houses of Fredericksburg, caused much trouble ond considerable 
losses to the Union pioneers, and a forlorn hope of volunteers 
from the infantry had to be rowed across under fire before the 
1 enemy’s skirmishers could be dislodged. Sumner’s two corps 
; crossed on the 12th. The battle took place next morning. 

' Controversy has raged round Burnside's plan of action and 
, in particular round his orders to Franklin, as to which it can only 
' he said that whatever chance of success there w'as in so formidable 
j an undertaking as attacking the well-posted enemy was thrown 
I away through misunderstandings, and that nothing but misunder- 
^ standings could be expected from the vague and bewildering 
i orders issued by the general in command. The actual battle can 
; be described in a few words. Jackson held the right of Lee's 
line, Longstreet the left, both entrenched. Franklin, tied by 
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his instructions, attacked with one division only, which a little 
later he supported by two more (I. corps, Major-General J. F. 
Reynolds) out of eight or nine available. His left flank was 
harassed by the Confederate horse artillery under the young and 
brilliant Captain John Pelham, and after breaking the first line 
of Stonewall Jackson’s corps the assailants were in the end 
driven back with heaA^' losses. On the other flank, where part 
of Longstreet’s corps held the low ridge opposite Fredericksburg 
called Marys’s Heights, Burnside ordered in the II. corps under 
Major-General D. N. ('ouch about 11 a.m., and thenceforward 
division after division, on a front of little more than 800 yds., 
was sent forward to assault wi th the bayonet. The ‘ ‘ Stone Wall ' ’ 
along the foot of Maxy^e’s was lined with every rifle of Longst reel's 
corps that could find room to fire, and above them the Confederate 
guns fired heavily on the assailants, whose artillery, on the height 
beyond the river, was too far off to assist them. Not a man of 
the Federals reached the wall, though the bravest were killed 
a few paces from it, and Sumner’s and most of Hooker's brigades 
were broken one after the other as often as they tried to assault. 
At night the wrecks of the right wing were withdrawn. Burnside 
proposed next day to lead the IX. corps, which he had formerly 
commanded, in one mass to the assault of the Stone Wall, but his 
subordinates dissuaded him, and on the night of the 15th the 
Army of the Potomac withdrew to its camps about Falmouth. 
The losses of the Federals were 12,650 men, those of the ('on- 
federates 4200, little more than a third of which fell on Long- 
street’s corps. 

See F. W. Palfrey, Autietam and Fredcriikshurf* (New York, j88i) ; 
G. W. Kedway, Fvedericksburg (London, 190(1); und (i. F. K. 
Henderson, Frederuksbur^ (Loudon, i88y). 

FREDERICTON, a city and jiort of entry of New Brunswick, 
Canada, capital of the province, situated on the St John river, 
84 m. from its mouth, and on the Canadian Pacific railway. 
It stands on a plain bounded on one side by the river, which is 
here } m. broad, and on the other by a range of hills which almost 
encircle tlic town, IL is regularly built with long and straight 
streets, and contains the parliament buildings, government 
house, the Anglican cathedral, the provimial university and 
several other educational establishments. Fredericton is the 
chief commercial centre in the interior of the province, and has 
also a large trade in lumber. Its industries include cannerie.s, 
tanneries and wooden ware factories. The river is navigable 
f(»r large steamers up to the city, and above it by vessels of lighter 
draught. Two bridges, passenger and railway, unite the city 
with the towns of St Marye's and (iib.son on the east side of the 
river, at its junction with the Nasliwaiik. The city w’as founded 
in 1 785 by Sir Guy (arlcton, and made the capital of the province, 
in spite of the jealousy of St John, on account of its superior 
strategical po.sition. Pop. (looi) 7117. 

FREDONIA, a village of ('hautauqua county, New York, 
U.S.A., about 45 m. S.W. of Buffalo, and 3 m. from Lake Erie. 
Pop. (iSgo) 3399: (1900) 4127; (1910, U.S. census) 5285. 
Fredonia is served by the Dunkirk, Allegheny Valle> & Pittsburg 
railway, whicTi connects at Dunkirk, 3 m. to the N., with the Erie, 
the Lake Shore A’ Michigan Southern, the New York, ('hicago 
St Louis, and the Pennsylvania railways ; and by electric 
railway to Erie, Buffalo and Dunkirk. It is the scat of a State 
Normal School. The Darwin R. Barker public library contained 
9700 volumes in 1908. Fredonia is situated in the grape-gnming 
region of western New York, is an important shipping point for 
grapes, and has large grape-vine and general nurseries. The 
making of wine and of unfennented grape-juice are important 
industries of the village. Among other manufactures are canned 
goods, coal dealers' supplies, and patent medicines. The first 
settlement here was made in 1804, and the place w'as called 
Cananda way until 1817, when the present name w^as adopted. 
The village was incorporated in 1829. Fredonia was one of the 
first places in the United States, if not the first, to make use of 
natural gas for public purposes. Within the 'sdllage limits, near 
a creek, whose waters showed the presence of gas, a w^ell was sunk 
in 1821, and the supply of gas thus tapped was sufficient to light 
the streets of the village. Another well was sunk within the 


village limits in 1 858. About 1905 natural gas was again obtained 
by deep drilling near Fredonia and came into general use for 
heat, light and power. In the Fredonia Baptist church on the 
14th of December 1873 a Woman's Temperance Union was 
organized, and from this is sometimes dated the beginning of the 
Woman's Christian Temperance Union movement. 

FREDRIKSHALD (Frkdertkshai.u, Friedricusiiai.i.), a 
seaport and garrison towm of Norwa> , in Smaalenene awt 
(county), 85 m. by rail S. by E. of ( hristiania. Pop. (1900) 

I I , 948. It is picturesquely situated on botii banks of the Tistcdal 
river at its outflow to the Ide fjord, surroundc'd by se^x•ral 
rocky eminences. The chief of these is occupied by the famous 
fortress Fredrikslen, protected on three sides by precipices 
founded by Frederick 111 . (1661), and mainly showing, in its 
present form, the works of Frederick V. (1766) and Uhristian 
Vll. (1808). Between it and the smaller (Jyldenliive fort a 
monument marks the spot where Charles XU. was shot in the 
trenches while besieging the town (1718). The siege, which was 
then raised, is further commemorated In' a monument to the 
brave defence of the brothers Peter and Hans Kolbjurnsen. 
FVedrikshald is close to the Swedish frontier, and had previously 
(1660) withstood invasion, after which its name was (hanged 
from Ilalden to the present form in 1665 in honour of Frederick 

III . The towm was almost totally destroyed by fire in 1759 
and 1826. The (‘astk* siirnmdcred to the Swedish crown prince 
Bernadotte in 1S1.4, and its capture w'as sp(t('dily followed by the 
conquest of the kingdom and its union w ith Sweden. Freclriks- 
hald is one of the principal ports of the kingdom for tin* export 
of timber. Marble of very fine (jualit)' and grain is ( xtcnsit ely 
quarried and export ('d for arcbite('tural ornamentation and for 
furniture-making. Wood-pulp is also exported. 'I'lie in(liislrie> 
embrace granite quarries, wood-pulp factories, and farlori(‘S for 
.sugar, toliacco, curtains, travelling-bags, boots, iVc. 'I'here 
are railway communications with Gothenburg and all ])arts of 
Sweden and regular coastal and steamer s(T\*ices. 

FREDRIKSTAD (Fredekik.staj)), a seaport and manufactur- 
ing town of Norway in Smaalenene (?//// (t'ounly), 58 m. S. by 
of (''hristiania by the ('hrisliania-Gothenburg railw'ay. I*oj). 
(1900) 14,553. It lies at the mouth and on the easl(‘rn shore ol 
('hristiania fjord, oceupying both banks of the great river 
(jlommen, which, deseending fiom the richly-wooded district of 
Osterdal, floats dowm vast (juantilies of timber. Th(‘ new low’n 
on the right bank is thendoreaeenlreof the limber export trade, 
this place being the principal port in Noiwiiy for the (*xport of 
pit-props, planed boards, and other varieties oi timb(;r. Then* 
is also a great industry in the making of red bricks, owing to the 
expansion of (.'hristiania, Gothenburg and otlier towns. Granite 
is quarried and (ixportcd. Besides the large number of saw and 
planing mills, there are .shifibiiilding yards, engine and boiler 
works, cotton and wcjollen mills, and tactories for acetic a< id aiul 
naphtha. The harbour, which can be entered by \'essels drawing 
14 ft., is kept open in winter by an ice-breaker. In the vicinity 
is the island Hanko, the most fashionable Norw(*gian seaside 
resort. The old tow'n on the left bank was foiindcvl by Frederick 
II. in 1567. It was for a long time strongly fortified, and in 
1716 ('harJes NIL of Sweden made a vain attempt to capliire it. 

FREE BAPTISTS, formerly called (but no longer olficiallN ) 
Frkew'ill Baptists, an American denomination holding anli- 
paedobaptist and anti-Calvinistic dijctrines, and practically 
identical in creed with the General IkipLsts of (ireat Britain. 
Many of the early Bapti.st churches in Kliodc Island and through- 
out the vSouth w'ere believers in “general redemption ' (lienrc 
called “ g(meral ” Baptists) ; and tliere was a largely attended 
conference of this Arininian branch of the ('hurch at Newport in 
1729. But the den(.)mination known as “ Free-will(‘rs ’’ liad its 
rise in 1779-1780, when anti-(’alvinists in Loudon, Barrington 
and ('anterlwiry, New Hampshire, seceded and were organized 
bv Benjamin Randall (1749-1808). a native of New Hampshire. 
Randall was an itinerant missionary, who had been preaching 
for two years before his ordination in 1 780 ; in the same \'ear 
he W'as censured for “heterodox” leaching. The w'ork of the 
church sufTered a relapse after his death, and a movement to jean 
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tlie Freewill Baptists with the C hristians/’ who were led by 
Elias Smith (1769-1846) and had been bitterly opposed by 
Randall, was nearly successful. Between 1820 and 1830 the 
denomination made considerable progress, especially in New 
England and llie Middle West. The Freewill Baptists were 
joined in 1841 by many open-communion Baptists ” — those 
in the CJarolinas who did not join the larger body distinguishing 
themselves b>' tho name of Original Freewill Baptists — and soon 
afterwards b)' sf)ino of the General Baptists of North Carolina and 
some of till! Six Principle Baptists of Rhode Island (who had 
added the “ laying on of hands ” to the Five Principles hitherto 
held); and the abbreviation rjf the denominational name to 
“ Free Baptists ” suggests their liberal policy — indeed open 
communion is the main if not the only hindrance to union wdth 
the “ regular ” Baptist C'hurch. 

C'olleges founded by the denomination, all co-educational, are : 
Hillsdale ('ollcge, opened at Spring Harbor as Michigan Central 
College in 1844, and established at Hillsdale, Michigan, in 1855; 
Bates College, l.cwiston, Maine, 1863, now non-sectarian ; Rio 
Grande College, Rio Grande, Ohio, 1876 ; and Parker ( ollege, 
Winnebago City, Minnesota, opened in 1888. At the close of 
1909 there were 1294 ministers, T303 churches, and 73,536 
members of the denciminalion in the United States. The Morn- 
ing Star of Boston, established in 1826, is the most prominent 
journal published by the church. In British North America, 
according to a (nuadian census bulletin of 1902, there were, in 
fQoi, 24,229 Free Ikiptists, of whom 15,502 were inluihitants of 
New Brunswick, 8355 of Nova Scotia, 246 of Ontario, and 87 
of Quebec. The United Societies of Free Baptist Young People, 
an international organization founded in j888, had in 1907 about 
15,000 members. At the close of 1907 the “Original Freewill 
Baptists ” had 120 ministers, 167 churches, and 12,000 members, 
practically all in the ( 'aroliim *.. 

Sec 1 . I). Stewart, Uisturv of the Tree Will Uaptists (Dover, N. H., 
1862) lor 1780 1830, iiiwl Ills edition ol the M mules of the Cencral 
Confcieuie of the Inec Will Hnptist Connection (Boston, 1887) ; James 
B. Taylor, The Centninial Hecord of the Free 11/// BaptisF (Dov'^it, 
i88r) ; joliii UuzzeU, Memoir of Fldcr Jieninmin Fftridall (Parson- 
field, Maine, 1827) ; and P. Ricliardson, “ Knivlall and the Free 
Will Baptists, ' in The Christian RevieWy vol. xxni. (Baltimore, 1858). 

FREEBENCH, in English law, the interest which a widow has 
in the copyhold lantls of her husband, corresponding to dower 
in tl»e case of fnudiolds. It depends upon the custom of the 
manor, hut as a general rule the widow takes a third for her life 
of the lands of which her husband dies seised, but it may be an 
estate greater or less than a third. If the husband surrenders 
his coj)yhold ar.d the surrenderee is admitted, or if he contracts 
for a sale, it will defeat the widow's freebench. As freebench is 
regarded as a continuation of the husUind’s estate, the widow 
does not (except l>y special custom) recpiirc to be admitted. 

FREE CHURCH FEDERATION, a voluntary association of 
British Nonconfomiist churches for co-operation in religious, 
social and civil work. It was the outcome of a unifying tendency 
displayed during the latter part of the igLh century. About 
1890 the proposal that there should be a Nonconformist ('hurch 
Congress analogous to the Anglican ('hurch (ongress was seriously 
considered, and the first was held in Manchester on the 7th of 
November 1892. In the following year it was resolved that the 
basis of representation should be neither personal (as in the 
Anglican Church Congfess) nor denominational, but territorial. 
I'.ngland and Wales have since been completely covered with a 
network of local councils, each of which elects its due proportion 
of representatives to the national gathering. This territorial 
arrangement eliminated all sectarian distinctions, and also the 
possibility of committing the different churches as such to any 
particular policy. The representatives of the local councils 
attend not as denominational ists but as Evangelical Free 
Churehmen. The. name of the organization was changed from 
Congress to National Council as soon as the assembly ceased to 
be a fortuitous concourse of atoms, and consisted of duly 
appointed representatives from the local councils of every' part 
of England. 'Fhc local councils consist of representatives of the 
Congregational and Baptist Churches, the Methodist Churches, 


the Presbyterian Church of England, the Free Episcopal Churclies, 
the Society of Friends, and such other Evangelical Churches as 
the National (Council may at any time admit. The constitution 
states the following as the objects of the National Council : (a) 
To facilitate fraternal intercourse and co-operation among the 
Evangelical Free Churches ; (b) to assist in the organization of 
local councils ; (c) to encourage devotional fellowship and mutual 
counsel concerning the spiritual life and religious activities of the 
Churches ; (d) to advocate the New Testament doctrine of Uie 
Church, and to defend the rights of the associated Churches ; 
(i") to promote the application of the law of Christ in every 
relation of human life. Although the objects of the Free Church 
councils are thus in their nature and spirit religious ratiier than 
political, there are occasions on which action is taken on great 
national affairs. Thus a thorough-going opposition was offered 
to tlie EducationAct of 1902, and whole-hearted support accorded 
to candidates at the general election of X906 who pledged them- 
selves to altering that measure. 

A striking feature of the movement is the adoption of the 
parochial system for the purpe^se of local work. Each of the 
associated churches is requested to look after a parish, not of 
course with any attempt to exclude other churches, but as having 
a special responsibility for those in that area who are not already 
connected with some existing church. Throughout the United 
Kingdom local councils are formed into federations, some fifty 
in number, which arc intermediate between them and the 
national council. The local councils do what is possible to prevent 
overlapping and excessive competition between the churches. 
They also combine the forces of the local churches for evangelistic 
and general devotional work, open-air services, efforts on behalf 
of Sunday observ^ance, and the prevention of gambling. Services 
are arranged in connexion with workhouses, hospitals and other 
public institutions. Social work of a varied character forms a 
large part of the operations of the local councils, and the Free 
('hurch Girls’ Guild has a function similar to that of the Anglican 
Girls’ Friendly Society. The national council engages in mission 
work on a large scale, and a considerable number of periodicals, 
hymn-books for special occasions, and works of different kinds 
explaining the history and ideals of the Evangelical Free 
Churches have been published. The churches represented 
in the National Council have 9966 ministers, 55,828 local 
preachers, 407,991 Sunday-school teachers, 3,416,377 Sunday 
scholars, 2,178,221 communicants, and sitting accommodation 
b, 555,460. 

A remarkable manifestation of this unprecedented reunion 
was the fact that a committee 01 the associated churches prepared 
and published a cateciiism expressing the positive and funda- 
mental agreement of all the Evangelical Free Churches on I he 
essential doctrines of Christianity (see The Contemporary Retnew, 
January 1899). Tlie catechism represents substantially the creed 
of not less than 80,000,000 Protestants. It has been widely 
circulated throughout Great Britain, the British Colonies and 
the United States of America, and has also been translated into 
Welsh, French and Italian. 

The movement has spread to all parts of Australia, New 
Zealand, South Africa, Jamaica, the United States of America and 
India. It is perhaps necessary to add that it differs essentially 
from the Evangelical Alliance, inasmuch lus its unit is not an 
individual, private Christian, but a definitely organized and 
visible ('hurch. The essential doctrine of the movement is a 
particular doctrine of churchmanship which, as explained in 
the catechism, regards the Lord Jesus Christ as the sole and 
Divine Head of every branch of the Holy Catholic (!hurch 
throughout the world. For this reason those who do not accept 
the deity of Christ are necessarily excluded from the national 
council and its local constituent councils. 

FREE CHURCH OF ENGLAND, a Protestant episcopal church 
“ cs.sentittlly one with the established church of England, but 
free to go into any parish, to use a revised edition of the Book 
of Common Prayer, to a.ssociate the laity with the clergy in the 
government and work of the church, and to hold communion with 
Christians of other denominations.'’ It was founded in 1844 
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in opposition to the Tractarian movement, and embodies the 
distinctively evangelical elements of the Reformation. It pre- 
sen^es and maintains to the letter all that is Protestant and 
evangelical in the liturgy and services of the Anglican church, 
while its free constitution and revised formularies meet the needs 
of members of that communion who resent sacerdotal and 
ritualistic tendencies. There are two dioceses (northern and 
southern) each with a bishop, about 30 churches and ministers, 
and about 1 300 members, 

FREE CHURCH OF SCOTLAND. In one sense the Free 
Church of Scotland dated its existence from the Disruption of 
1843, in another it claimed to l)e the rightful representative of 
the National Church of Scotland (see Scotland, Church 01) 
as it was reformed in 1560.^ In the ecclesiastical history' of 
Scotland the Free Churchman secs three great reforming periods. 
In his view these deserve to be called reforming on many 
accounts, but most especially because in them the independence 
of the church, her inherent scriptural riglit to exercise a spiritual 
jurisdiction in which she is responsible to her Divine Head alone, 
was both earnestly asserted and practically maintained. The 
first reformation extended from 1560, when the church freely 
held her first General Assembly, and of her own authority acted 
on the First Rook of Discipline, to 1592, when her Presbyterian 
order was finally and fully ratified by the parliament. 'Phe second 
period began in 1638, when, after 20 years of suspended anima- 
tion, the Assembly once more shook ofT Episcopacy, and termin- 
ated in 1649, when the parliament of Scotland confirmed the 
church in her liberties in a larger and ampler sense than before. 
The third period began in 1834, when the Assembly made use 
of what the church believed to be her riglits in passing the Veto 
and Chapel Acts. It culminated in the Disruption of 1843. 

The fact that the Church, as led first by John Knox and after- 
wards by Andrew Melville, claimed an inherent right to exercise 
a spiritual jurisdiction is notorious. More aj)l to lie overlooked 
is the comparative freedom with which that right was aclnally 
used by the church irrespective of state recognition. That recog- 
nition was not given until after the queen’s resignation in i5()7 ; 
but, for several years before it came, the church had luien luilding 
her Assemblies and settling all questions of discipline, worship, 
and ailininistratit>n as they arose, \i\ accordance witl) the first 
book of polity or discipline which had ])een drawn up in J560. 
Further, in 1581 she, of her own motion, julopted a second hook 
of a similar character, in which she expressly claimed an inde- 
pendent and exclusive jurisdiction or power in all mailers 
ecclesiastical, which Hows directly from God and the Mediator 
Jesus Christ, and is spiritual, not having a timiporal head on earth, 
but only Christ, the only king and governor of his church " ; 
and this claim, though directly negatived in 1584 liy the “ Dlack 
Acts,” which included an Act of Siipremacy over estates spiritual 
and temporal, continued be asserled by the Assemhli(\s, 
until at last it also was practically allowed in the act of 1592.^ 
This legislation of 1592, however, did not long remain in force. 
An act of parliament in 1606, which “ reponed, restored and 
reintegrated ” the estate of bishops to their ant lent dignities, 
prerogatives and privileges, was followt;d by several acts t)f 
various subservient assemblies, which, culminating in that of 
1618, practically amounted to a complete surrender of jurisdiction 
by the church itself. For twenty years no AftsemIHies whatever 
were held. This interval must necessarily be regarded from the 
Presbyterian point of view as having been one of very deep 
depression. But a second reformation, characterized by great 

^ “ It is her being free, not her being established, that constitutes 
the real historical and liereditary identity of the Reformed National 
Church of Scotland." See Act and Declaration^ <Vc., of Fnre \sscmbly. 
1851. 

In the act A vent the true and hnlv Kirky and of thn^e that are 
declared not to be of the same. This act was supplemented by that of 
i «)7g, Anent the Jurisdiction of the Kirk. 

^ The Second Book of Discipline was not formallv rccognizcid in 
that act; l)ut all former acts against " tlic jurisdiction ami dis- 1 
cipline of the true Kirk as the same is used and exercised wg'lhin the j 
realm " were aliolislicd ; and all “ liberties, privileges, immunities j 
and freedoms whatsoever " previously granted were ratified and | 
approved. | 
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energy and vigour, began in 1638. Tlie proceedings of the 
Assembly of that year, afterwards tardily and reluctantly 
acquiesced in by the state, finally issued in the acts of parliament 
of 1649, by which the Westminster standards w'crc ratified, 
lay-patromige was abolished, and the corojiation oath itself 
framed in accordance with the principles of Presbyterian church 
government. Another period of intense reaction soon set in. 
No Assemblies were permitted by Cromwell after 1653 ; and, 
soon after the Restoration, Presliytery was temix^ranly over- 
thrown by a series of rescissory acts. Nor was the Revolution 
Settlement of if >90 so entirely favourable to the freedom of the 
church as the legislation of 1 649 had been. PreUu y was abolished, 
and various obnoxious statutes w'cre repealed, but the acts 
rescissory were not cancelled ; presbyl(*rianism was re-estab- 
lished, but the statutory recognition of the Confession of Faith 
took no notice of certain (jiialifications under which that docu- 
ment had originally been approved by the Assembly of 1647 ; ■* 
the old rights of patrons were again discontinued, but the large 
powers wliich had been conferred on congregations by the act of 
1649 were not wholly rt*st()red. Nevertheless the great, jiriiu'iple 
of a distinct ecclesiastical jurisdic tion, embodied in the. ('on- 
fession of ImiLh, was accepted williout reservation, and a l*iesby- 
terian polity effectively confirmcxl both then and at the* ralilica- 
iion of the treaty of Union. 'Fins settlement, howevea*, did not 
long subsist uninipain^d. In 1712 the act of Queen Anne, restor- 
ing pationagc lo its ancient footing, was jiasscd in spite of the 
earnest remonstrances of the Scottish jieopk*.. For many years 
afterwards (until 1784) the Assembly continued to instruct each 
succeeding commission to make appli('ation to the king and the 
parliament for redress of the grievance. But meanwhile a new 
phase of Scottish ecclesiastical politics commonly known as 
Moderatism had been inaugurated, during the jirovalence of 
which the churcli became even more, indifierent than the lay 
p:itrons themselv'es lo th(‘ rights of Iu.t congregations with regard 
to the "railing” of ministers. From the h'ree Church })oinl of 
view, the jieriod fnun whicli the secessions under Fhenezer 
J^>skine an<l 'I’homas (iillesjne are dated was also characterized 
by numerous otlufr abuses on the; Church's part w hich amounted 
to a pnidical surrender of the most important anrl distim tive 
princii’les of her ancient Presbyterian polity.-' 'Fowards the 
heginning tliejn'esenl century then- were ma.ny eircuinstan('(‘s, 
l)oth within and without the church, which conspired to bring 
about an evangelical and jiopiilar ri;action against this reign of 

Moderatism.” The result was a prolraeted struggk', whit'h is 
commonly referred to as the 'Fen ^'ears’ Conflict, and vvhith has 
been aptly dc-scrihed as tht‘ last battle in the long war which for 
nearly 300 years had been waged w'ithin thi‘ church itself, between 
the friends and the foes of the doctrine of an exclusive e('clesi- 
astical jurisdiction. That final struggle may be sairl to have 
ficgim with the passing in 1834 of the " Veto ” Act, by which it 
was declanjd to be a f undo mental law' of the clmrch that n(» pastor 
should be intruded on a congregation contrary to the will of the 
people, luid by which it was provided that the simyde ilissent 
of a majority of lieads of families in a jiarish should be cnougli to 
W'arrant a yiresbytery in rejii'ting a yiresentec. The question of 
the legality of this nujusiire soon came to be trier! in the civ'il 
courts ; and it was ultimately answ^ n'd in a sense unfavourable 
to the church by the decision (1838) of the court of session in 
the Auchterarder case, to the effec t that a jircsbytery had no right 
lo reject a presentee simyily because the yiarishioncrs jirolested 
against his settlement, but was bound to ilisreganl the veto (see 
('halmers, 'Fhomas). 'Fhis decision elicited from the Assemljly 

■* The most imy>oiTant of Uu\sf had r<’fer<-tic<* to the full riglit r)f a 
constituti'd cliuixli to th<‘ en)(ivrueiit at an ahsolulcly unresti ic tod 
freedom in convening Vssemblios. very yjoiiit on one occasion 

at least tUrealeiied to lx* tlx* cause of serious misunderstandmgs 
hetwreeu William and the jirople ol Scotland. The dilficulties vveio 
happily smoothed, however, by the wisdom and tact ot William 
Cars! an ‘s. 

^ Sen Alt and Ih'daration ol Free Assembly, 1851. 

Thi.s printipl'' had b<*en asserled even by an \s,oinblv so Into as 
that of 1710, .in<I had be<n invariably prosujiposod iii Iho “call," 
which hatJ novor ceased to bo n-gardo*! as an indispensable yiro- 
requisite for the settlement of a miiiistei . 
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of that year a new declaration of the doctrine of the spiritual 
independence of the church. The “ exclusive jurisdiction of 
the civil courts in regard to the civil rights and emoluments 
secured by law to the church and the ministers thereof was 
acknowledged without qualification ; and continued implicit 
obedience to their decisions wdth reference to these rights and 
emoluments was f)ledged. At the same time it was insisted on 
“ that, as is d(‘clared in the Confession of Faith of this National 
Established Church, ‘ the Lord Jesus ('hrist, as King and Head 
of the church, hath therein appointed a government in the hand 
of church officers distinct from the civil magistrate ^ ; and that 
in all matters touching the doctrine, discipline and government 
of the church her judicatories possess an exclusive jurisdiction, 
founded on the Word of Cod, which power ecclesiastical ” (in 
the words of the Second Book of Discipline) “ flows immediately 
from God and the Mediator the Lord Jesus Christ, and is spiritual, 
not having a temporal head on earth, hut only (.hrist, the only 
spiritual King and Governor of His Kirk.” And it was resolved 
to assert, and at all hazards defend, this spiritual jurisdiction, 
and firmly to enforce obedience to the same uj:)on the office- 
bearers and members of the church. The decision of the court 
of session haN'ing been confirmed by the House of Lords early in 
1830, it was de(.ided in the Assembly of that year that the 
church, while acquiescing in the loss of the temporalities at 
Aiichterarder, should reaffirm the principle of non-intrusion as 
an integral part of the constitution of the Reformed ('hurch 
of Scotland, and that a committee should be appointed to confer 
with the gt)vernment with a view to the prevention, if possible, 
of any further collision lietween the civil and ecclesiastical 
authorities. While the conference wdth the government had no 
better result than an unsucc'cssful attemjH at compromise by 
means of Lord Aberdeen's Bill, whicli eml)odied the principle 
of a dissent with reasons, still graver compil ations were arising 
out of the Marnoch and other cases. ‘ In the circumstances it 
was resolved l\v the Assembly of 38.^2 to transmit to the queen, 
by the hands of the lord high commissioner, a “ claim, declara- 
tion, and protest ,” complaining of the encroachments of the court 
of session,- and also an address praying for the abolition of 
i|)atronage. The home secretar) ’s answer (received in January 
1843) gave no hope of redress. Meanwhile the position of the 

’ According to the Free ('hurch " Protest " ol J843 it was in thc.se 
cases decidi’d (1) that the courts of the church were liable to be coin- 
jiellcd to intrude ministers on reclaiming congregations ; (2) that the 
civil courts had jxiwer to interteie with and interdict the preaching of 
the gospel and administratitm of ordinames as authorized and en- 
joined l)y the chuicli ; (3) that tiu* civil courts had jniwer to su.spend 
.spiritual ceiisuies pronounced hv the courts oi the cliurcli, and to 
mleidict tlu ir execution as to siiiiitual efh'cts, functions and privi- 
leges : (4) that dejiosed ministers, mid probationers deprived of their 
licence, could be restored by the mandate ot the civil courts to the 
sjhritual ott’u e and .status ot which the chuich courts had deprived 
them; (5) that tin light ol member.slup in ect lesiastical courts 
could be itetermined liy the civil couits; (o) that tiie civil courts 
had ]>o\ver to supersede the majority ot a church court of the Estab- 
lishment in regard to the exiMcise ot its sjiiritual function.s as a church 
court, and to authorize the minority to exercise the stiid functions 
in oj)j>o.sition to the court it.selt and to the sujierior judicatories of 
the ciiuiih , (7) that i>roces.se.s ot eccle.siastical discij)liue could be 
arrested by the civil couits ; and (8) that without the sanction of the 
civil courts no increased piox ision t'ould be made for the sjiiritiial care 
of a parish, although .such provi.sion left all civil rights and patri- 
monial mteiests untouched. 

“ 'I'lie n.iirative and ingumenl ol this elaborate and able document 
cannot he rejiiodueeil heio. In substance it is a claim " as of right ” 
on behall ol the cliurch and ol the nation and people of Scotland that 
the church shall Jreely juissess and enjoy her liberties, government, 
tirscijiline, rights and j)ri\ ilege.s according to law, and that she shall 
be protected therein from the foie.said unconstitutional and illegal 
encroachments ol tin* said court of se.ssion, and her jieople .secured in 
their Christian and constitutional rights and liberties. This claim is 
followed by the “ declar.ition " that the .Assembly cannot intrude 
ministers on reclaiming congregations, or carry on the government 
oi Christ’s ehurcli subject to the coercion of the court ot se.ssion ; and 
by the " ju'ote.st ” that all acts ot llie pailiament ol Great Britain 
passed without the consent of the Scottish church and nation, in 
alteration or derogation of the government, discijdine, rights and 
privileges of the church, as also all sentences of courts in contra- 
vention of saiil government, discipline, rights and privileges, “ arc and 
shall be in Ihem.selves void and null, and of no legal force or effect.** 
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evangelical party had been further hampered by the decision of 
the court of session declaring the ministers of chapels of ease to 
be unqualified to sit in any church court, A final appeal to 
parliament by petition was made in March 1843, when, by a 
majority of 135 (211 against 76), the House of Commons declined 
to attempt any redress of the grievances of the Scottish Church.^ 
At the first session of the following General Assembly (i8th May 
1843) reply of the non-intrusion party was made in a protest, 
signed by upwards of 200 commissioners, to the effect that since, 
in their opinion, the recent decisions of the civil courts, and the 
still more recent sanction of these decisions by the legislature, 
had made it impossible at that time to hold a free Assembly of 
the church as by law established, they therefore “ protest that it 
shall be lawful for us, and such other commissioners as may 
concur with us, to withdraw to a separate place of meeting, for the 
purpose of taking steps for ourselves and all who adhere to us — 
maintaining with us the Confession of Faith and standards of 
the Church of Scotland as heretofore understood — for separating 
in an orderly way from the Establishment, and thereupon 
adopting such measures as may be competent to us, in humble 
dependence on God’s grace and the aid of His Holy vSpirit, for 
the advancement of His gloiy^ tljc extension of the gospel of our 
Lord and Saviour, and the administration of the affairs of Christ’s 
house according to Ilis holy word.” The reading of this document 
was followed by the withdrawal of the entire non-intrusion party 
to another place of meeting, where the first Assembly of the Free 
Church was (‘oiistituted, witli Dr Thomas Clialmers as moderator. 
This Assembly sat from the iSth to the 30th of May, and trans- 
acted a large amount of important business. On Tue.sday the 
23rd, 396 ^ ministers and professors publicly adhibited their 
names to the Act of Separation and deed of demission by which 
they renounced all claim to the benefices they had held in con- 
nexion with the Establishment, declaring them to be vacant, and 
consenting to their being dealt with as such. By this impressive 
proceeding the signatories voluntarily surrendered an annual 
income amounting to fully £ 1 00,000. 

The first care of the voluntarily disestabli.shed church was to 
provide incomes for her clergy and places of worship for her 
people. As early as 1841 indeed the leading principle of a 
” sustentation fund ” for the support of the ministry had been 
announced by Dr Robert Smith Candlish ; and at “Convocation,” 
a private unofficial meeting of the members of tlie evangelical 
or non-intrusion party held in November 1842, Dr Chalmers 
was prepared with a carefully matured scheme according to which 
“ each congregation should do its part in sustaining the whole, 
and the whole should sustain each congregation." Between 
November 1842 and May 1843, 647 associations had been 
formed ; and at the first Assembly it was tinnounced that up- 
wards of £17,000 had already been contributed. At the close of 
the first financial year (1843-1844) it was reported that the fund 
had exceeded £6j,ooo. It was participated in by 583 ministers ; 
and 470 drew the full equal dividend of £105. Each successive 
year showed a steady increase in the gross amount of the fund ; 
but owing to an almost equally rapid increase of llie number of 
new ministerial charges participating in its benefits, the stipend 
payable to each minister did not for many years reach the sum 
of £150 which had been aimed at as a minimum. Thus in 1844- 
1845 the fund had risen to £76,180, but the ministers had also 
increased to 627, and the equal dividend therefore was only £122. 
During the first ten years the annual income averaged £84^057 ; 
during the next decade £108,643 ; and during the third £130,246. 
The minimum of £150 was reached at last in 1868 ; and subse- 
quently the balance remaining after that minimum had been 
provided was treated as a surplus fund, and distributed among 
those ministers who.se congregations have contributed at 
certain specified rates per member. In 1878 the total amount 
received for this fund was upwards of £177,000; in this 1075 
ministers participated. The full equal dividend of £157 was 
paid to 766 ministers ; and additional grants of £36 and £i& 

^ The Scottish members voted with the minority in the proportion 
of 25 to 12. 

* The number ultimately rose to 474. 
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were paid out of the surplus fund to 632 and 129 ministers 
respectively. 

To provide for the erection of the buildings which, it was 
foreseen, would be necessary, a general building fund, in which 
all should share alike, was also organized, and local building 
funds were as far as possible established in each parish, with the 
result that at the first Assembly a sum of £104,776 was reported 
as already available. By May 1844 a further sum of £123,060 
had been collected, and 470 churches were reported as completed 
or nearly so. In the following year £131,737 was raised and 
60 additional churches were built. At the end of four years 
considerably more than 700 churches had been provided. 

During the winter session 1843-1844 the divinity students 
who had joined the Free Church continued their studies under 
Dr Chalmers and Dr David Welsh (1793-1845); and at the 
Assembly of 1844 arrangements were made for the erection of 
suitable collegiate buildings. The New College, Edinburgh, 
was built in 1847 at a cost of £46,506 ; and divinity halls were 
subsequently set up also in Glasgow and Aberdeen, In 1878 
there were 13 professors of theology, with an aggregate of 230 
students, — the numbers at Edinburgh, Glasgow and Aberdeen 
respectively being 129, 69 and 32. 

A somewhat unforeseen result of the Disruption was the 
necessity for a duplicate system of elementary schools. At 
the 1843 Assembly it was for the first time announced by Dr 
Welsh that “ schools to a certain extent must be opened to afford 
a suitable sphere of occupation for parochial and still more for 
private teachers of schools, who are threatened w’ith deprivation 
of their present office on account of their opinions upon the church 
question.^’ The suggestion was taken up with very great energy, 
with the result that in May 18.^5 280 scliools liad been set up, 
while in May 1847 this number liad risen to 513, with an attend- 
ance of upwards of 44,000 scholars. In 1869 it was sUted in an 
authoritative document laid liefore members of parliament 
that at that time there were connected wit’n and supported by 
the Free Church 598 schools (including two normal schools), 
with 633 teachers and 64,115 scholars. The school buihlings 
had been erected at a cost of £220,000, of which the committee 
of privy council had contributed £35,000, while the remainder 
Imd been raised by voluntary effort. Annual payments made 
to teachers, &c., as at 1869, amounted to £16,000. In accordance 
with certain provisions of the Education Act of 1872 most of the 
schools of the Free Church were voluntarily transferred, without 
compehsation, to the local school boards. The normal schools 
are now transferred to the state. 

It has been seen already that during the period of the Ten 
Years’ Conflict the non-intrusion party strenuously denied 
that in any one respect it was departing from acknowledged 
principles of the National Church. It continued to do so after the 
Disruption. In 1846, how'ever, it was found to have become 
necessary, “ in consequence of the late change in the outward 
condition of the church,” to amend the “ questions and formula ” 
to be used at the licensing of probationers and the ordination 
of office-bearers. These were amended accordingly ; and at the 
same time it was declared that, “ w'hile the church firmly main- 
tains the same scriptural principles as to the duties of nations 
and their rulers in reference to true religion and the Church of 
Christ for which she has hitherto contended, she disclaims in- 
tolerant or persecuting principles, and does not regard her 
Confession of Faith, or any portion thereof when fairly interpreted, 
as favouring intolerance or persecution, or consider that her 
office-bearers by subscribing it profess any principles inconsistent 
with liberty of conscience and the right of private judgment.” 
The main difference between the “ fonnula ” of the Free Church 
and that of the Established Church (as at tlie year 1900) was 
that the former referred to the ('onfession of Faith simply as 
“ approven by General Assemblies of this Church,” while the 
latter described it as “ approven by the General Assemblies of this 
National Church, and ratified by law in the year 1690, and fre- 
quently confirmed by divers Acts of Parliament since that time.” 
The former inserted an additional clause, — “ I also approve of 
the general principles respecting the jurisdiction of the church, 1 
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and her subjection to Christ as her only Head, which are con- 
tained in the Claim of Right and in the Protest referred to in the 
questions already put to me ” ; and also added the words which 
are here distinguished by italics,- “ And I promise that through 
the grace of God 1 shall firmly and constantly adhere to the same, 
and to the utmost of n\y power shall in my station assert, 
maintain, and defend the .said doctrine, worship, discipline 
and government of this church by kirk-sessions, presbyteries, 
provincial synods, and general assemblies, together with the 
Liberty and exclusive jurisdiction thereof ; and that J shall, in my 
practice, conform myself to the .said worship and submit to the 
said discipline [and] government, and exclusive jurisdiciiony and 
not endeavour directly or indirectly the prejudice or subversion 
of the same.” In the year 1851 an act and declaration anent the 
publication of the subordinate standards and other authoritative 
documents of the Free Church of Scotland was passed, in which 
the historical fact is recalled that the (!hurch of Scotland had 
formally consented to adopt the Confession ot Faith, catechisms, 
directory of public worship,and form of church government agreed 
upon by the W estminster Assembly ; and it is declared that 
” these several formularies, as ratified, with certain explanations, 
by divers Acts of Assembly in the years 1645, 1646, and ])arlicu- 
larly in 1647, this church continues till this day to acknowledge 
as her subordinate standards of doctrine, w'orship and govern- 
ment.” ‘ 

In 1858 circumstances arose w'hich, in the opinion ot many, 
seemed fitted to demonstrate to the Free (‘hurch that her Ireedom 
was an illusion, and that all her sacrifices had been made* in ^'uin. 
John Macmillan, minister of Cardross, accused of immorality, 
had been tried and found guilty by the Free J’rcisbytery of 
Dumbarton. Appeal ha\'ing been taken to the synod, an attempt 
was there made to revive one particular charge, of which he had 
been finally acquitted by the ])resbyler> ; and this attempt was 
.successful in the General Assembly. 'J'hat ultimate court ol 
review did not confine itself to the points appealed, but went 
into the merits of thc^ whole case as it had originally come before 
the presbytery. The result was a sentence of suspension. 
Macmillan, believing that the AssembK had acted with some 
irregularity, applied to the court of session for an interdict 
against the execution of that sentence ; and for this act he was 
summoned to the bar of the Assembly to say whether or not 
it was the case that he had thus appealed. Having answered 
in the affirmative, he was deposed on the spot. J'brlhwith 
he raised a new action (his previous application for an interdict 
had been refused) concluding for 1 eduction of the spiritual 
sentence of deposition and for substantial damages. The 
defences lodged by the Free Fhurch were to the effec t that the 
civil courts liad no right to review and reduce spiritual sentences, 
or to decide whether the (ieneral Assembly of the* hVc'c* ('hurch 
had acted irregularly or not. J udgments adverse to the defenders 
were delivered on these, points ; and ap])eals were taken to the 
House of Lords. But before the case; could be heard there, 
the lord president took an opportunity in the; court of .session 
to point out to the pursuer that, inasmuch as the particular 
General Assembly against which the action was brought had 
ceased to exist, it could not therefore be made in any ^ ircum- 
stanccs to puy damages, and that the action of reduction of the 
spiritual sentence, being only auxiliary to the claim of damag(is, 
ought therefore to be dismissed. He further pointed out that 
Macmillan might obtain redress in another way, should he be 
able to prove malice against individuals. Wry soon after this 
deliverance of the lord president, the case as it had stood against 
the Free Church was withdrawal!, and Mac millan gave notice of 
an action of a wholly different kind. But this last was not per- 
severed in. 'Die appeals which had been taken to the House of 
Ia)rds w^erc, in these circumstances, also departed from by 
the P'rec ('hurch. The ca.se did not advance sufficiently to show 

^ By this formal recognition of the rpialifi cat ions to the C’onfcs.sion 
of Faith made in 1647 the scruples of the ina|ority of the Associate 
Synod of Original Seceders were removed, and 27 ministers, alonfJ! 
with a considerable number ot their peojile, mined the Free Chen h 
in the following year. 
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how far the courts of law would Ikj prepared to go in the direction 
of recognizing voluntary triliiinals and a kind (.»£ secondary^ 
exclusive jurisdiction founded on contract.' But, whether 
recognized or not, the cdiurch for her part continued to believe 
tliat she had an inherent spiritual jurisdiction, and remained 
unmoved in her determination to act in accordance with that 
resolution “ notwithstanding of wdiatsoevcr trouble or persecu- 
tion may arise. * 

In 1863 a motion was made and unanimously carried in the 
H’rec (luirch Assembly for the appointment of a committee to 
confer with a corresponding committee of the United Presby- 
terian Synod, and with the representatives of such other dis- 
established ('hurchc!s as might be willing to meet and deliberate 
with a view to an incorporating union. Formal negotiations 
between the representatix es of these two churches were begun 
shortly afterwards, which resulted in a report laid before the 
following Assembly. From this document it appeared that the 
committees of the two churches were not at one on the question 
as to the relation of the civil magistrate to the church. While on 
the part of the J'V(‘e Church it was maintained that he may 
lawfully acknowledge, as being in accordance with the Word of 
C-iod, llic creed and jurisdiction of the church,” and that “ it is 
his duly, when necessary and expedient, to employ the national 
rc.s(uirces in aid of the church, provided always that in doing so, 
while reserving to himself full control over the temporalities 
which are liis own gift, he abstain from all authoritative inter- 
ference in the internal government of the church,” it was declared 
by the committee of the United Proslwtcrian (luirch that, 
“ inasmuch as the civil magistrate has no authority in spiritual 
things, and as tlie employment ot force in such matters is opposed 
to the sjani and ] precepts of Christianity, it is not within his 
province to legislate as to what is true in religion, to prescribe 
a creed or form of worship to his subjects, or to endow the church 
from nalional resoun'es.” In other words, w'hilc the Free Church 
maintaiiK'd that in certain circinnstances it was lawful and even 
incumbent on the magistrate to endow the church and on the 
church to accept his endowment, the United Presbyterians main- 
tained that in no case was this lawful either for the one ])arty or for 
the other. Tims in a very short time it had been macle perfectlv 
evident that a union between the two Ix^dics, if accomplished 
at alljCotild only be brought about on the understanding that 
the question as t(» the lawfulness of state endowments should 
be an open one. T'he Free Chunh Assembly, by increasing 
majorities, manifested a readiness for union, even although 
unanimity had not been attained on that theoretiail point. 
Ihit there was a minority which did not syni|xillnze in this 
readiness, and after ten years of fruitless effort it was in 1873 
hnind to be expedient that the idea ot union wdth the United 
I’resbytcrians should for the time be al)arKloned. Other negotia- 
tions, however, which had l>een entered upon with the Reformed 
Preshy t(‘rian Cluin'h at a somewhat later dale proved more 
successful ; aud a majority of the ministers of that church with 
their congregations were united with the Free Church in 1876. 

(I.S. Hi..) 

In the last (juarler of the loth century the Free Church con- 
tinued to be the most a<’tive, theologically, of the Scottish 
('hurehes. I'he ('ollege cluiirs were almost uniformly fdled by 
advanced critics or theologians, inspired more or less by l^rofessor 
A. H. Davidson. Dr IJ. I?riiee, author of Tltr Trainw^ of ihc 
Tu'tlv(\ ike., was apjiointed to the chair of apologetics and New 
'reslamcnt exegesis in the Glasgow ('ollege in 1875 ; Henr}' 
Drummond (author ot Aw/Z/zn/Z Imiv hi iht' Spirhml World j kc.) 
v.as made lecuirer in natural science in the same college in 1877 
and became professor in 1S84 : and Dr (ieorge Adam Smith 
(author of 77 /c I'nrhr Prophets, kc.) was called to the Hebrew 
I'hair in iSq 2. Attempts were made between iSc)o and 1805 to 
bring all these professors except Davidson (similar attacks 
were also made* on Dr Marcus Dods, afterwards principal of the 

^ St'<' 1 ';jylor Tnnes, Loio of Ciceds in Smthiid, p. 258 seq. 

^ The l.in}.*u;igr of Dr Hiiclianan, for exampl<‘, in 1860 w'as {niutolis 
fttuiomiis) the samr as that which had employed in 183H in moving 
tlje Independence lesolntion already refern'd to. 


New College, Edinburgh) to the bar of the Assembly for unsound 
teaching or writing ; but in every case these were abortive, 
the Assembly never taking any step beyond warning the accused 
that their primary duty was to teach and defend the church’s 
faith as embodied in the confession. In 1892 the Free Church, 
following the example of the United Presbyterian Church and 
the Church of Scotland (1889), passed a Declarator}^ Act relaxing 
the stringency of subscription to the confe.ssion, with the result 
that a small number of ministers and congregations, mostly in the 
Highlands, severed their connexion with the church and formed 
the P'roe Presbyterian Church of Scotland, on strictly and 
strailly orthodox lines. In 1907 this body had twenty congrega- 
tions and twelve ministers. 

The P'ree Church always regarded herself as a National Church, 
and during this period sl>c sought actively to be true to that 
character by providing church ordinances for the increasing 
population of Scotland and applying herself to the new problems 
of non-church-going, and of the changing habits of the people. 
Her Assembly’s committee on religion and morals woriced 
toward the same ends as the similar organization of the Estali- 
Jished Chun h, and in her, as in the other churches, the standard 
of parochial and congregational iictivity was raised and new 
melhwls of operation devised. She passed legislation on the 
difficult problem of ridding the church of inefFicioni ministers. 
The use of instrumental music was sanctioned in P'rce ("hurches 
(luring this period. An association was formed in 1891 to pro- 
mote the ends of edification, order and reverence in the public 
services of tlie cliurch, and published in 1898 A New Dirtriory 
for Public Worship which does not provide set forms of prayer, 
but directions as to the matter of prayer in tlie various services. 
The Free Church look a large shar(‘ in the study of hymnology 
and church music, which led to the production of The Church 
Hymnary. P rom 1 885 to 1 8()5 much of the energy of all the Presby- 
terian chiireh(*s was absorbed by the disestablishment agitation. 
In the fonuer year the Free ('hurch, having almost entirely 
shed the establishment principle on which it was founded, began 
to rival the United Presbyterian ('hurch in its resolutions calling 
for the disestablishment of the ('hurch of Scotland. In s])i(o of 
the offers of the P'^stablishment Assemldy to confer wdlh the 
dissenting churches about union, the assaults upon its status 
waxed in vigour, till in 181)3 the Free C'hurch hailed the result of 
the general election as a verdict of the constituencies in fa\'our 
of disestablishment, and insisted upon the government of the day 
taking up Sir ('harles ('amcron’s bill. 

During the last four or five years of the ccntiir}- the Free and 
United Presiiytcrian ehurehes, which after the failure of their 
union negotiations in 1873 had been connected together by a 
Mutual Kligibility Act enabling a congregation of one church 
to call a minister from the other, devoted their energy to the 
arrangement of an incorporating union. The Synod of the 
United Presbyterian Church resolved in 1896 to “ lake steps 
towards union,” and in the following year the P>co Assembly 
responded by appointing a committee to confer with a committee 
of the other churcdi. The joint committee clisco\'ered a “ remark- 
able and happy agreement ” Ix^tween the doctrinal standards, 
rules and methods of the two bodies, and with very little con- 
('cssions on either side a common constitution and common 
“ questions and formula ” for th(i admission of ministers and 
ofTice-bearers w(*re arranged. A minority, always growing 
smaller, of the Free Church Assembly, protested against the pro- 
posed union, and threateni^id if it were carried through to test 
its legality in the courts. To meet this opposition, the suggestion 
is understood to have been made that an act of parliament 
should be applied for to legalize the union ; but this w\as not done, 
and llic union was carried through on the understanding that 
the question of the lawfulness of church establishments should 
be an open one. 

The supreme courts of the churches met for the last time m 
their respective places of meeting on the 30th of October 1900, 
and on the following day the joint meeting took place at 
w'hich the union was completed, and the United Free ('hurch 
of Scotland (q.v.) entered on its career. The protesting and 
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dissenting minority at once claimed to be the Free Church. They 
met outside the Free Assembly Hall on the 31st of October, and, 
failing to gain admission to it, withdrew to another hall, where 
they elected Mr Colin Bannatvne tlieir moderator and held the 
remaining sittings of theAssemWy. It was reported that lietween 
16,000 and 1 7,000 names had been received of persons adhering to 
the anti-unionist principle. At the Asseralily of igoi it was 
stated that the Free CJiurch had twenty-five ministers and at 
least sixty- three congregations. The character of the church is 
indicated by the fact that its office-bearers were the faithful 
survivors of the decreasing minority of the Old Free (diurch, 
which had protested .against the disestablishment resolutions, 
against the relaxation of subscription, against toleration of the 
teaching of the Glasgow professors, and against the use in worship 
of organs or of human hymns. Her congregations were mostly 
in the Gaelic-speaking districts of Scotland. She was confronted 
with a very arduous undertaking ; her congregations grew in 
number, l)Ut were far from each other and there were not nearly 
enough ministers. The Highlands were filled, by the Union, 
with exasperation and dispeace which coiikl not soon subside, 
llie church met with no sympathy or assistance at the hands 
of the United Free ('hurcJi, and her work was conducted at first 
under considerable hardsliips, nor was her position one appeal 
to the general popular sentiment of Scotlimd. But the little 
church continued her course with indomitable courage and 
without any com])romise of principle. 'Fhc Ueclaralory Act of 
i8g2 was repealed after a consultation of presbyteries, an<l the old 
principles as to worship were declared. A professor was obliged 
to withdraw a book he had written, in which tlie results of 
criticism, with regard to the Synoptic (Gospels, had been accepted 
and applied. The desire of the ('hurch of Scotland to ohtiiin 
relaxation of her formula was declared to make union wdth her 
impossible. Along with this unl)cudiag attitude, signs ol material 
growth were not wanting. The revenue of the church increased ; 
the grant from the siislenUxlion fund was io igoi only £75, but 
from 1003 onwards it was £167. 

'J'he decision of the House of Lords in ic)04 did not liring the 
trials of the Free Church to an end. Jn the absence of any 
arrangement with the Ignited Free ('hurch, she could only gain 
])C)ssessioa ()f the ]>ropt‘rly declared to belong to licr by an 
application in each particular case to the Court of Session, and a 
series of lav'-suits began which were trying to all parties. In 
the year 3905 the PVee Church Assembly met in tlie historic 
Free C'hurch Assembly Hall, but it did not meet there again. 
Having been left by the awards of the commission without any 
station in the foreign mission field, tlie Free (Church resolved to 
start a foreign mission of her own. The urgent task confronting 
the church was that of supplying ordinances to lier congregations. 
The latter numbered 200 in 1907, and the church liad as yet only 
74 ordained ministers, so that many of the manses allocated to 
her ])y the commissioners were not yet occujiicd, and catechists 
and elders were called to conduct services where possible. The 
galkml stand this little church had made for principles which 
were no longer represented by any Presbyterian churcii outside 
the establishment attracted to her mu< h interest and many 
hopes that she might be succiissful in lier endeavours to do some- 
thing for the religious litc of .Scotland. 

See SroiLAND, Church of, for bibliograpliy and statistics. (A. M.*) 

FRE£DMEN*S BUREAU (officially the Bureau of Frf.euivif.n, 
Refugees and Abandoned Land.s), a bureau created in the 
United States war department by an act of Congres.s, 3rd • f Maich 
1865, to last one year, but continued until .1872 by kter acts 
passed over the president’s veto. Its establishment was due 
partly to the fear entertained by the North that tluj .Southerners 
if left to deal willi the blacks would attempt to re-establish 
.some form of slaver\% partly to the necessity for extending relief 
to needy negrot^s and whites in the lately con<iueied .Soiitli, 
and partly to tlic need of cretiting some commission or bureau 
to take ciiarge of lands confiscated in the South. During the 
Civil War a million negroes fell into the liands of the Fedcrals 
and had to be cared for. Able-bodied blacks were enlisted in the 
aimy, and the women, children and old men were settled in large 


camps on confiscated Southern properly, where they wx‘re cared 
for alternately by the war departanent and by the treasury 
department until the organization of the Freedinen's Bureau. 
At the head of tlie bureau was a commissioner, (icncral O. O. 
Howard, and under him in each Southern staU? was an assistant 
commissioner with a corps of hx^al sujicrintendents, aginils 
and inspectors. The officials had the broadest possible authority 
in all matters that concerned the blacks. The work of the bureau 
may be classified as follows ; ( 1 ) distrihutiTig rations and medical 
supplies among tlie blacks ; (2) establishing schools for them and 
aiding benevolent societies to establish schools and churches ; 
(3) regulating labour and contracts ; (4) taking charge of con- 
fiscated lands ; and (5) administering justice in cases in which 
blacks were concerned. luir se^'eml years the ex-slaves were 
under the almost absolute control of the bureau. \V 1 iethcT this 
control htui a good or liad effect is still disputed, the Southern 
whites and many Northerners holding tlmt tlie results of the 
bureau’s work were distinctly batl, whiU^ others hold that much 
good resulted from its work. There is now no doubt, however, 
that while most of tlie higher ollicials of the haircau wen* good 
men, the snhordinale agents were genc'rally without character 
or judgment and lhattheirinterftirence between the races caused 
permanent discord. Much neccssarv* relief work W'as done, 
but deinoraliziition was also caii.scd by it, and later the institution 
was used by its officials as a means of securing negro voles. 
Jn educating the blacks the hurcuiu made some* progress, but the 
instruction imparted b\' the missionary teaclicrs resulted in 
giving the cx-slavcs notions of liberty and racial cqiialitv that led 
to much trouble, finally resulting in the liostilitv of the wliit.es to 
negro education. The sei'cssion of the lilac-lvs ironi the while 
churches was aided and encouraged by the Imreau. 'I Ik* whole 
field of labour and (‘on tracts was covered by minute rt'gulaiions, 
which, good in theoiy, were absurd in ])ractic'’, and which failed 
altogether, but not until labour had been disorganized for several 
years. The administration oi ju.sticc bv tlie bureau agents 
amounted simply to a ceaseless pers(X'iiti(>n of the wdiites who liad 
dealings with the lilacks, and bloody ('onni(‘ts soni(‘tinics resulted, 
'fhe law creating the bureau pnnided lor the division of the 
confi.sc4ile,d property among tlv* negroes, and though carried 
out only in pa. U of .South ( arolina. Florida and (icorgia, it caused 
IJk; negroes to believe that they were to be cured lor at thf* 
expense* of their former ma'*.ters. 'i'his beliel made lh(‘in subject 
to swindling schemes pcrp('trat(*d by certain bureau agents and 
others who promised to sec ure lands lor them. \\ hen negro 
suffrage wa.s ini])o.s(*d by Oiiigress ujxin tlu* Southern Slates, tiie 
bureau aided the Tbiioii League {<7.7'.) in (jigaiiiziug the blacks into 
a political party oj)]X)sed tx> the whites. A large nusiority of the 
bunjaij officials .stM ured office tlirough their control «)1 the blacks. 
The failure of the bureau system and its discuiUinuancc in tlic! 
mid.st of reconstruction wuthoul harm to the hJ.-uks, and the 
irilen.se hostility of the SouLlicrn whites to the in'-litiitif>ri causi’d 
by the irritating conduct of bureau officiuK, an* indications that 
the institution was not well conceived nor wi^eK administered. 

See V. S. J he hreedweii's Jimeuu (Juvvri (’)ly, 3 ; 

Jieffart of the J<'iut C(Winitft(r on h'cf ntislrtn tmu (W.i; hingtf/n, iScjC*); 
W. L rieiijiii'; (.m! ), / hit laiirnt’^ irttiinif' 1\( i 'Oistnn lion {( Irv' l.ifxl, 
O., i(|oO) , W . L. Flcmins;, Civil War and /Cri ou'.fntt tion in Ahdnima 
(New York, i‘X»5) ; and J.iines \V. G,jrner, KcionAi m tion in A/'/a.s/s' 
sippi (New York, h>ot) (W. 1. V.) 

FREEHOLD, a (own and the coimt v-scat of Monmouth county, 
New- Jersey, in the towmship of Idtchnirf, about 25 m. 

I'L by N. of 'jVenton. Bop. (1890) 2932 : (iw^o) 2934, of whom 
215 were foreign-born and 126 wen* negmes : ( 1905, state census) 
3064. Freehold is sc-rvod liy the Benir-\ !\ c-nia and the Central 
of New Jersey railways. It is the Inule centre* of one* of the most 
productive agriniltuVal districts of the* state and ly..s various 
manufactures, including (‘arnages, carpets and rugs, file's, shirts, 
underwTar, aixl c.unnecl beans and peas. I he town is the seat 
of two boarding schools for boys: the 1 ‘^cehold Military School 
and the Nc.w jersey Military Academy (chartered, 1900 ; 
founded in 18.44 as the Frc'ehold Institute). One ol the resi- 
dences in the tn\m dales from 1755;. A settlement was made 
in tliC townsliip about if> 50 , and the* town hip w’a* lu' f.rp^iratf d 
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in 1 693. In 1 7 1 5 the town was founded and was made the county- 
seat ; it was long commonly known (from the county) as Mon- 
mouth Court-House, but afterwards took (from the township) 
the name Freehold, and in 1869 it was incorporated as the Town 
of Freehold. An important battle of the War of Independence, 
known as the battle of Monmouth, was fought near the court- 
house on the 28th of June 1778. A short distance N.W. of the 
court-house is a park in which there is a monument, unveiled 
on the j^th of November 1884 in commemoration of the battle ; 
the base is of Quincy granite and the shaft is of Concord granite. 
Surmounting the shaft is a statue representing “ Lilierty 
Triumphant ” (the height to the top of which is alx>ut 100 ft.). 
The monument is adorned with five bronze reliefs, designed and 
modelled by James E. Kelly (b. 1855) : one of these reliefs 
represents “ Molly Pitcher (d. 1832), a national heroine, who, 
when her husband (John C. Ilays), an artillerist, was rendered 
insensible during the battle, served the gun in his place and 
prevented its capture by the British.' Joel Parker (1816- 
1888), governor of New Jersey in 1863 -1866 and 1872-1875, was 
long a resident of Freehold, and the erection of the monument 
was largely due to his efforts. A bronze tablet on a boulder 
in front of the present court-house, commemorating the old court- 
house, used as a hospital in the battle of Monmouth, was unveiled 
in IQ07. P'reehold was the birthplace and home of Dr Thomas 
Henderson (1743 -1824), a Whig or Patriot leader in New Jersey, 
an officer in the War of Independence, and a member of the 
Continental ('ongress in 1779-1780 and of the national House of 
Representatives in 1795 1797. 

The name FriMjhold was first used of a Presbyterian church 
established about 1692 ])v Scottisli exiles who came to Fast 
Jersey in 1682 1685 and built what w’as called the ‘‘Old 
Scots’ Cburch " near the present railway station of Wickatunk 
in Marlboro’ townshij), Monmouth county. In this church, in 
December 1706, John Boyd (d. 1709) was ordained- -the first 
recorded l^rcsbyterian ordination in America. The church was 
the first regularly constituted Presbyterian church. No trace 
of the building now remains in the burying ground where 
Boyd was interred, and where the Presbyterian Synod of New 
Jersey in 1900 raised a granite* monument to his memory ; his 
tombstone is jireserved by the Presbyterian Historical Society in 
Philadelphia. John Tennent (1706 -1732) became pastor of the 
Freehold church in 1730, when a new' church W'as built by the 
Old Scots congregation on White Hill in the present towmship of 
Manalapan (then apart of Freehold tow'uship), near the railway 
station and village called 'lennent; his brother William (1705 
1777), whose trance, in which he thought he saw the glories of 
heaven, was a matt(*r of much discussion in his time, wiis pastor 
in 1733-1777. In 1 751-1753 the present “ Old Tennent Church,’’ 
then called the h’reehold Church, ivas erected on (or near) the 
same site as the building of 1730 ; in it Whitefield preached and 
in the older building David Braincrd and his Indian converts met. 
In 1859 this church (whose corporate name is “ 'I'he First Presby- 
terian Church of the County of Monmouth ’’) adopted the name 
of Tennent, partly to distinguish it from the Presbyterian church 
organized at Monmouth Court-House (now’ Freehold) in 1838. 

See Frank R. Symmes, History of the Old Tennent Church (2nd 
od., Cranhury, New Jersey, 1904). 

FREEHOLD, in the English law' of real property, an estate in 
land, not being less than an estate for life. An estate for a term 
of \’ears, no mailer how’ long, was (‘onsidered inferior in dignity 
to an esUite for life, and unworthy of a freeman (sec E.state). 
“ Some time before the reign of llcniy" II., but apparently not 
so early as Domesday, the expression liberum tenementum was 
introduced to designate land held by a freeman by a free tenure. 
Thus freehold tenure is the sum of the rights and duties which 
constitute the relation of a free tenant to his lord.” - In this 

' Her maiclon name was Mary I.iidwig. “ Molly Pitcher " was 
a nickname gi\en to ht*r by the soldiers in reference to her carrying 
water to soldiers ovt'rcome hy heat in the battle of Monmouth. She 
married Hays in 1 769 ; Hays died soon after the war, and later she 
married one George McCauley. She lived for more than forty 
years n1 Carlisle, Penn., wdiere a monument was erected to her 
memory in 187(1. 

- Digby’s of the Law of Real Property > 
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sense freehold is distinguished from copyhold, which is a tenure 
having its origin in the relation of lord and villein (see Copyhold). 
Freehold is also distinguished from leasehold, which is an estate 
for a fixed number of years only. By analogy the interest of a 
person who holds an officefor life is sometimes said to be afreehold 
interest. The term customary freeholds is applied to a kind of 
copyhold tenure in the north of England, viz. tenure by copy 
of court-roll, but not, as in other cases, expressed to be at the 
will of the lord. 

FREELAND, a borough of Luzerne county, Pennsylvania, 
U.S. A., about 20 m. S. of Wilkes-Barre, in the E. part of the slate. 
Pop. (1890) 1730 ; (1900) 5254, of whom 1339 were foreign- 
lK>rn, many being Slavs. Freeland is served by the Lehigh 
Valley railway and by electric railway to Upper Lehigh (i m. 
distant, ser\^ed by the Central Railroad of New Jersey) and 
to other neighbouring places. The lx)rough is built on Broad 
Mountain, nearly 2000 ft. above sea-level, and the chief industr}’^ 
is the mining of coal at the numerous surrounding collieries. 
Freeland is the scat of the Mining and Mechanical Institute 
of the Anthracite Region, chartered in 1894, modelled after the 
(ierman Steigerschulen , with elementary and secondary depart- 
ments and a night school for workmen. The borough has 
foundries and machine shops of considerable importance, 
and manufactures silk, overalls, beer and hames. Freeland 
was first settled about 1842, was laid out in 1870, and was 
incorporated in 1876. 

FREEMAN, EDWARD AUGUSTUS (1823-1892), English 
historian, was born at Harborne, Staffordshire, on the 2nd of 
August 1823. He lost both his parents in infancy, was brought 
up by a grandmother, and was educated at private schools and 
by a private tutor. He was a studious and precocious boy, more 
interested in religious matters, history and foreign politics than 
in boyish things. He obtained a scholarship at Trinity College, 
Oxford, and a second class in the degree examination, and was 
elected fellow’ of his college (1845). ^Vhilc at Oxford he was much 
influenced by the High Church movement, and thought seriously 
of taking orders, but abandoned the idea. He married a daughter 
of his former tutor, the Rev. R. Ciiitch, in 1847, and entered 
on a life of study. Ecclesiastical architecture attracted him 
strongly. He visited many cluirches and began a practice, 
which he pursued throughout his life, of making drawings of 
buildings on the spot and afterw’ards tracing them over in ink. 
His first book, save for his share in a volume of English verse, 
W’as a History of Architecture (1849). Though he had not then 
seen any buildings outside England, it contains a good sketch 
of the development of the art. It is full of youthful enthusiasm 
and is written in florid language. Aft er some changes of residence 
he bought a house called Somerleaze, near Wells, Somerset, and 
settled there in i860. 

Freeman’s life was one of strenuous literary work. He w’rote 
many books, and countle.ss articles for reviews, newspapers and 
other publications, and was a constant contributor to the 
Saturday Revieiv until 1878, when lie ceased to write for it for 
political reasons. His Saturday Reiunv articles corrected many 
errors and raised the level of historical knowledge among the 
educated classes, but as a reviewer he was apt to forget that a 
book may have blemishes and yet be praiseworthy. For some 
years he was an active county magistrate. He was deeply 
interested in politics, w’as a follower of Mr Gladstone, and 
approved the Home Rule Bill of 1886, but objected to the later 
proposal to retain the Irish members at Westminster. To be 
returned to Parliament was one of his few' ambitions, and in 1868 
he unsuccessfully contested Mid-Somerset. Foreign rather than 
domestic politics had the first place wdth him. Historical and 
religious sentiment combined w’ith his detestation of all that was 
tyrannical to inspire him with hatred of the Turk and sympathy 
wdth the smaller and subject nationalities of eastern Europe. 
He took a prominent part in the agitation w’hich follow'ed 
“ the Bulgarian atrocities ’’ ; his speeches were intemperate, 
and he was accused of uttering the words “ Perish India I ” 
at a public meeting in 1876. This, however, was a misrepre- 
sentation of his w’ords. He was made a knight commander 
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of the order of the Saviour by the king of Greece, and also 
received an order from the prince of Montenegro. 

Freeman advanced the study of history in England in two 
special directions, by insistence on the unity of history, and by 
teaching the importance and right use of original authorities. 
Histoty is not, he urges, to be divided “ by a middle wall of 
partition ’’ into ancient and modern, nor broken into fragments 
as though the history of each nation stood apart. It is more 
than a collection of narratives ; it is a science, “ the science of 
man in his political character.” The historical student, then, 
cannot afford to be indifferent to any part of the record of man’s 
political being ; but as his abilities for study are limited, he will, 
while reckoning all history to be within his range, have his own 
special range within which he will master every detail (Rede 
Lecture). Freeman’s range included Greek, Roman and the 
earlier part of English history, together with some portions of 
foreign medieval history, and he had a scholarly though general 
knowledge of the rest of the history of the European world. 
He regarded the abiding life of Rome as the central truth of 
European history,” the bond of its unity, and he undertook his 
History of Sicily (1801-1894) partly because it illustrated this 
unity. Further, he urges that all historical study is valueless 
which does not take in a knowledge of original authorities, and 
he teaches both by example and precept what authorities should 
be thus described, and how they are to be weighed and used. 
He did not use manuscript authorities, and for most of his work 
he had no need to do so. The authorities which he needed were 
already in print, and his books would not have been better if 
he had disinterred a few more facts from unprinted sources. 

His reputation as a historian will chiefly rest on his History of 
the Norman Conquest (1867-J876), his longest completed book. 
In common with his works generally, it is distinguished by 
exhaustiveness of treatment and research, critical ability, 
a remarkable degree of accuracy, and a certain insight into the 
past which he gained from his practical experience of men and 
institutions. He is almost exclusively a political historian. 
His sa3'ing that “ history is past politics and politics are present 
history ” is significant of this limitation of his work, w’hich left 
on one side subjects of the deepest interest in a nation’s life. 
In dealing with constitutional matters he sometimes attaches 
too much weight to words and formal aspects. This gives certain 
of his arguments an air of pedantry, and seems to lead him to 
find evidences of continuity in institutions which in reality and 
spirit were different from what they once had been. As a rule 
his estimates of character arc remarkably able. It is true that 
he is sometimes swayed by prejudice, but this is the common lot 
of great historians ; they cannot altogether avoid sharing in 
the feelings of the past, for they livx* in it, and Freeman did so to 
an extraordinary degree. Yet if he judges too favourably the 
leaders of the national party in England on the eve of the 
Norman Concjuest, that is a small matter to set against the insight 
which he exhibits in writing of Aratus, Sulla, Nicias, William 
the Conqueror, Thomas of Canterbury, Frederick the Second 
and many more. Jn width of view, thoroughness of investiga- 
tion and honesty of purpose he is unsurpassed by any historian. 
He never conceals nor wilfully misrepresents anything, and he 
reckoned no labour too great which might help him to draw a 
truthful picture of the past. When a place had any important 
connexion with his work he invariably visited it. He travelled 
much, always to gain knowledge, and generally to complete his 
historical equipment. His collected articles and essays on places 
of historical interest are perhaps the most pleasing of his writings, 
but they deal exclusively with historiciil associations and 
architectural features. The quantity of work which he turned 
out is enormous, for the fifteen large volumes w'hich contain his 
Norman Conquest, his unfinished History of Sicily, his William 
Rufus (1882), and his Essays (1872-1879), and the crowed of his 
smaller books, are matched in amount by his uncollected con- 
tributions to periodicals. In respect of matter his historical 
work is uniformly excellent. In respect of form and style the 
case is different. Though his sentences themselves are not wordy, 
he is extremely diffuse in treatment, habitually repeating an idea 
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in successive sentences of much the same import. While tliis 
habit was doubtles.s aggravated by the amount of his journalistic 
work, it seems originally to have sprung from what may be called 
a professorial spirit, which occasionally appears in the tone of 
his remarks. He was anxious to make sure that his readers would 
understand his exact meaning, and to guard them against all 
possible misconceptions. His lengthy explanations are the more 
grievous because he insists on the same points in several of his 
books. His prolixity was increased by his unwillingness, when 
writing without prescribed limits, to leave out any detail, 
however unimportant. His passion for details not only swelled 
his volumes to a portentous size, but was fatal to artistic con- 
struction. The length of his books has hindered their usefulness. 
They were written for the public at large, but few’ save professed 
students, who can admire and value his exhaustiveness, will read 
the many hundreds of pages which he devotes to a short period 
of history. In some of his smaller books, however, he shows 
great powers of condensation and arrangement, and writes 
tersely enough. His style is correct, lucid and virile, but gener- 
ally nothing more, and his endeavour to use as far as possible 
only words of Teutonic origin limited his vocabulary and makes 
his sentences somewhat monotonous. While Froude often 
strayed away from his authorities, Freeman kept his authorities 
always before his eyes, and his narrative is here and there little 
more than a translation of their w’ords. Accordingly, while it has 
nothing of Froude’s carelessness and inaccuracy, it has nothing 
of his charm of style. Vet now' and again he rises to the level 
of some heroic event, and parts of his chapter on the “ Campaign 
of Hastings ” and of his record of the wars of Syracuse iind 
Athens, his reflections on the visit of basil the Second to the 
church of the Virgin on the Acropolis, and somc‘ other passages 
in his books, are fine pieces of eloquent writing. 

I'he high quality of Freeman's work was acknowledged by 
all competent judges. He was made I ).('.L. of Oxford and LL.D. 
of Gambridge honoris causa, and when he visited the United 
vStates on a lecturing tour was warmly recei's ed at various places 
of learning. He served on the n^yal commission on ec clesiastical 
courts appointed in 188 r. In 1884 h(* was appoint<*d regiiis 
professor of modern history at Oxford. His lectures were thinly 
attended, for he did not care to adapt them to the rei]iiirements 
of the uni\ersity examinations, and he was not perhaps well 
fitted to teac h young men. but he exercised a wholesome in- 
fluence over the more earnest students of history among the 
resident graduates. From 1886 he was forced by ill-hejilth to 
spend much of his time abroad, and he died of smallpox at 
Alicante on the 16th of March 1892, while on a tour in Spain. 
Freeman had a strongly marked personality. 'I’hough impati(‘nt 
in temper and occasionally rude, he was tender-hearted and 
generous. His rudeness to strangers was partly caused by shy- 
ness and partly by a childlike inability to con(‘eal his feelings. 
Eminently truthful, he could not understand that some verbal 
insincerities arc necessary to social life. He had a peculiar 
faculty for friendship, and his friends alwa) s found him s}'m- 
pathetic and affectionate. Jn their society he would talk well 
and showed a keen sense of humour. He considered it his duly 
to expose careless and ignorant writers, and certainly enjoyed 
doing .so. He worked hard and methodically, often ha<l several 
pieces of work in hand, and kept a daily record of the time which 
he devoted to each of them. His tastes were curiously limited. 
No art interested him except architecture, which he studied 
throughout his life ; and he cared little for litcTalure which was 
not either historical or political. In later life he ceased to hold 
the theological opinions of his youth, but remained a devout 
churchman. 

See W. R. W. Stephens, JAie and Lettcrc of K. A . rreenian (I..ondon, 
1805) ; Frederic Harrison, Icnnyson, Ruskin, Mill and other Lttetarv 
Estimates (London, 1890); James liryce, " F. A. Freeman,’’ 

Hi^t. Rev., July 1892. (W.Hu.) 

FREEMAN, primarily one who is free, as opposed to a slave or 
serf (see Feudalism ; Slavery). The term is more specifically 
applied to one who posse.sses the freedom of a city, borough or 
company, before the passing of the Municipal Corporations 
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Act 1S35, each ICnglish borough admitted freemen according to 
its own peculiar custom and by-laws. The rights and privileges 
of a freeman, though varying in different boroughs, generally 
included the right to vote at a parliamentary election of tlie 
borough, and exemption from all tolls and dues. The act of 
1H35 respected existing usages, and every person who was then 
an admitted frct-inaii remained one, retaining at the same time 
all liis former rights and pri\ ileges. The admission of freemen 
is now regulated by the Municijxd ('orpora lions Act 1882. By 
section 201 of that act the tiinn “ freeman ” includes any person 
of the class whose rights and interests were reserved by the 
act of 1835 under the name either of freemen or of burgesses. 
By section 202 no person can be admitted a freeman by gift or 
by purchase ; that is, only birth, servitude or marriage are 
qualifications. The Honorary Freerlom of Borouglis Act 1885, 
liowever, makes an exception, as by that act the council of every 
borough may from time to time admit persons of distinction 
to be honorary freemen of the borough. The town clerk of 
every Ixirough keeps a list, which is culled “ the freeman's roll,” 
and when any person claims to be admitted a freeman in respect 
of ]>irth, servitudes or marriage, the mayor examines the claim, 
and if it is established the claimant’s name is enrolled by the 
town clerk. 

A jKT.son may become a freeman or freewoman of one of the 
London livery eompanit's by (i) apprenticeship or servitude; 
(2) patrimony ; (3) redemption ; gilt. This Lust is purely 
honorary. 'I’he most usual form of a.c<|niring ireedom was l)y 
serving apprenticeship to a fn^^nan, free both of a company and 
of the eily of I^ondon. B.y an ae't of common coiineil ot 1830 
apprentictvship was ])ermilted to freemen of the city v.ho had not 
taken up the frcerlom of a coinpany. By an act of common 
('ouiK'il ot iSSi) the t<Tm of scrvi(’e was reduced from seven years 
to four years. LVeedom by ])atriTnony is always granted to 
cliildreii (*f a person who ba..> been duly admitted to the freedom. 
b're<*<loin by redemption or purchase recjuires the jiayment of 
certain entrance fees, which vary with tlie standing of the com- 
pfiny. In the (irocers’ ('om])any freedom Viy redemption does 
not exist, and in such companies as still ha^’e a trucle, c.g, the 
Apothecaries an<l Stationers, it is limited to mcmliers of the trade. 

See \V. (', llaxiitt, The Livevv Ct)}»patiies of the Citv of London 
(1892). 

FREEMASONRY. According to an old “('harge*' delivered 
to initiates. Freemasonry is declared to be an “ ancient and 
lioTiourable institution : ancient no doubt it is, as having sub- 
sisted from time immemorial ; and honourable it must be acknow- 
ledged to be., as by a natural tendency it conduces to make those 
so who are obedient to its precepts ... to so high an eminence 
has its credit lx*en advanced that in every age Monarchs thein- 
selv(‘S have been promoters of the art, have not thought it 
derogatory from their dignity to exchange the sceptre for the 
trowel, have patronis^xl our mysteries and joined in our 
Assemblies.” For many years the craft lias been conducted 
without respect lo clime, colour, caste or creed. 

' 'J'he precise origin of the society has yet to be ascer- 
tained, but is not likely lo he, as the early records are lost ; 
them is, however, ample evidence remaining to justify the claim 
for its anlF|uily and its honourable character. Much has Ix^en 
written as lo its eventful past, based upon actual records, but 
still niorc! which has seirved only to amuse or re}>ei inquirers, and 
led not a few to believe that the fraternity has no trustworthy 
history. An unfavourable opinion of the historiaas of the craft 
generally may fairly have been held during the i8th and early 
tn the iqth ecMituries, but happily since the middle of the latter 
century quite a diffenmt princif)ie has animated those brethren 
who have sought to make the facts of masonic history known 
to the brotherhood, as wtII as worth the study of students in 
general. I'he idea that it w^ould require an investigator to be 
a memlier (»f tlu* “ mystic tie ” in order to qualify as a reader of 
masonic hist or)' has been exploded. The evidences collected 
concerning the institution during the last five hundred years, , 
or more, may now be examined and tested in the most severe 
manner by liu^raiy^ and critical experts (whether oppose<i or 


favourable to the body), who cannot fail to accept the claims 
made as lo its great antiquity and continuity, as the lineal 
descendant of those craftsmen who raised the cathedrals and other 
great English buildings during the middle ages. 

It is only needful to refer to the old works on frecinasonry, and 
to compare them with the accq^ted histories of the present time, 
to be assured that such strictures as above aio more than justified. 
The premier work ou the subject was published in Loudon in 1723, 
the Kev. James Anderson being the author ol the hi.sforical portion, 
introductory to the first “Book of Constitutions “ of the original 
(Irand Lodge of England. Dr Anderson gravely .stiitos tliat “ Grand 
Master !Mos(iS often marshalled the Israelites into a regular and 
general lodge, whilst in the wilderness. . . . King Solomon was 
( band Master of tlie lodge at Jem Salem.* . . . Ncbuchaflnezznr became 
the Grand Master Mason,” &c., diwoHng many more pages to similar 
absurd itie.s, but chsmisscs the imj^orlaut modern innovation (171b- 
J717) of a Grand Lodge with a low lines nolew^ortliy lor their biiei 
and iudelinite character. 

Tn 1738 a second edition was issued, dedicated lo the prince of 
Wales (“ a Master Ma.son and master ol a lodge ”), and was the worl; 
of the same brother (as n*spccts tlie historical ]iarl), the additions 
lieing mjiinly ou the same lines as the former volume, only, it pos- 
sible, still more ridiculous and extravagant ; e.g. Cyrus i oustituted 
Jeriibbaliel “piovincial grand ma.ster in Judah”; Cli.irks Martel 
was “ the Right Worshipful Grand Master of France, and Edward 1. 
])eing deeply engaged in wars left the craft to the care of several 
successive gmnd in.isUss ” (duly enumerated). Such loose state- 
nii'ut.s may now' ])ass unheeded, but unfortunately tliey do not 
exlmist the objections to Dr Anderson's method of writing history. 
The <'xccq>t concerning St Alban (apparent ly made from Coles’s 
Aiuivnt Ctn/siUutw?iSy 1728-1721)) has the unwarranted additional 
title ol Cirand Master coiifcrrctl ou that SLiiiit, and the extract con- 
cerning King .‘1C the] Stan and riince Edwin from tJie “ Old MS. 
Charges ” (given in Ibc* first edition) contains still more imaiiBiori/ed 
modern terms, with the year lulded of 026 ; thus misleading most 
seriously those wlio acci'pl the volume as trust worthy, liecaust' written 
liy the accredited historian of the Gnind Lodge, junior Grand 
Warden in 1723. Tlitise examples hardly iiicieasc oiu* confidence* 
m the author’s aecur.it y when Dr Anderson comes lo treat of tlie 
oiigin of the premier Grand Lodge ; but In* is our only informant 
as to thill imjiortant ov(*n1, .'iml if liis version of the occurrence is 
declined, we are cibsolulely without any intormation. 

In considering Uio early history of Freemasonry^ from a 
purely matter-of-fact standpoint, it will be well to settle as a 
necessary' preliminary what the term did tind does now include 
or m<*an, and how' far baik the inquiry^ should be conducted, 
as well as on wdiat lines. If the view of the subject herein taken 
be correct, it w ill be useless to load the investigation by' devoting 
considerable space to a consideration of the laws and customs 
ot still older societies which may have been utilized and imitated 
by the fraternity, but which in no sense can be nccepted as the 
actual forbears of tlie present society' of Free and Accepted 
Masons. I 1 iey' were predecessors, or possibly prototypes, but 
not near relatives or progenitors of the Freemasons.^ 

1 'he Mother Grand Lodge of the w'orld is that of England, 
which was inaugurated in the metropolis on St John Baptist’s 
day 1717 by four or more old lodges, three of w'hich st ill flourish. 
There were other lodges also in London and the country at the 
time, but w'hether they were invited to the meeting is not now 
known. Probably not, as existing records of the period preserve 
a sphinx-like silence thereon. Likew'ise there w'cre many scores 
of lodges at work in Scotland, and undoubtedly' in Ireland the 
craft was wddely patronized. Whatever the ceremonies may have 
been which were then known as P'reemasonry in Great Britain and 
Ireland, they were practically alike, and the venerable Old Charges 
or MS. constitutions, dating back several centuric*s, were rightly 
held by them as the title-deeds of their masonic inheritance. 

It was a bold thing to do, thus to start a governing body for 
the fraternity quite different in many' respects to all preceding 
origan izat ions, and to brand as irregular all lodges which declined 

* If history ho no ancient Fable 
Free Masons came from Tower of Babel. 

(“ The Frooinasons ; an Hudibm.stic poem,” London, 1723.) 

- The Farlv History and Avtiqmties of Preemasentry and Medieval 
Builders^ by Mr G. F. Fort (D.S.A.), and the Cathedral Builders : The 
Maiiestn Comar.ini, by “ T.oader Scott” (the late Mrs Baxter), take 
rather a diftcrent view on this j>oint and ably' jirosent their argu- 
ments. The Rev. C. King.sley in Roman and Teuton writes of 
the Cnmaritii, “ Perhaps the original germ of the groat .society of 
i Freemasons.” 
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to accept such authority ; but the very originality and audrxity 
of its promoters appears to have led to its success, and it was not 
long before most of the lodges of the pre-Grand-Lodge era joined 
and accepted “ constitution ” by warrant of the Grand Master. 
Not only so, but Ireland quickly followed the lead, so early as 
1725 there being a Grand Lodge for that country which must Ixave 
been formed even still earlier, and probably by lodges started 
before any were authorized in the English counties. In Scotland 
the change was not made until 1736, many lodges even then 
holding aloof from such an organization. Indeed, out of some 
hundred lodges known to have been active then, only thirty-three 
responded and agreed to fall into line, though several joined later ; 
some, however, kept separate down to the end of the i qlh centur3^ 
while others never united. Many of these lodges have records 
of the 17th century though not then newly formed; one in 
particular, the oldest (the Lodge of Edinburgh, No. 1), possesses 
minutes so far back as the year 1599. 

It is important to bear in mind that all the regular lodges 
throughout the world, and likewise all the Grand Lodges, directly 
or indirectly, have sprung from one or other of the three governing 
bodies named ; Ireland and Scotland following the example 
set by their masonic mother of England in having Grand Lodges 
of their own. It is not proved how the latter two het'ame ac- 
quainted with Freemasonry as a secret society, guided more or 
less by the operative MS. Conslilnifons or ('hari^rs common to 
the three bodies, not met with elsewhere ; but the credit of a 
Grand Lodge being established to control the lodges belongs to 
England. 

It may be a startling declaration, but it is well authenticate<L 
that there is no other Freemasonry, as the term is now understood, 
than that which has been so derived. In other words, the Icxiges 
and Grand Lodges in both hemisphens truce their origin and 
aiithorit}' back to England for working what are known as the 
Three Degrees, controlled by regular Grand Lodges. That being 
so, a history of modern Freemasonry, the direct offspring of the 
British parents aforesaid, should first of all establish the descent 
of the three Grand Lodges from the Freemasonry of earlier days ; 
such continuity, of five centuries or more, being a sine qua mm 
of antiquity and regularity. 

It will be found that from the early part of the i<^th century 
back to the i6th century existing records testify to the asscmblitis 
of lodges, mainly operative, but partly speculative, in Great 
Britain, whose guiding stars and common herilagc were the Old 
Charged, and that when tlieir actual minutes and transactions 
cease to be traced by reason of their loss, these same MS. Con- 
stitulions furnish testimony of the still older working of such 
combinations of freemasons or masons, without the assistance, 
countenance or authority of any other ma.sonic body ; conse- 
quently such documents still preserved, of the i^tli and later 
centuries (numbering about seventy, mostly in form of rolls), 
with the existing lo(^e minutes referred to of the 16th century, 
down to the establishment of the premier Grand Txdge in 1717, 
prove the continuity of the society. Indeed so universally has 
this claim been admitted, that in popular usage the term Free- 
mason is only now applied to those who belong to this particular 
fraternity, that of masmi being applicable to one who follows 
that trade, or honourable calling, as a builder. 

There is no evidence that during this long period any other 
organization of any kind, religious, philosophical, mystical or 
otherwise, materially or even slightly influenced the customs 
of the fraternity, though they may have done so ; but sv> far 
as is knov/n the lodges were of much the same character through- 
out, and consisted really of operatives (who enjoyed practiciilly 
a monopoly for some time of the trade as masons or freemasons), 
and, in part, of speculatives,” i.e, noblemen, gentlemen aiul 
men of other trades, who were admitted as honorary members. 

Assuming then that the freemasons of the present day are the 
sole inhentors of the system arranged at the so-called “ Revnval 
of 1717,” wliich was a development from an operative body to 
one partly speculative, and that, so far back as the MS. Records 
extend and furnish any light, they must have worked in Ixdges 
in secret throughout the period noted, a history of Freemasonry 


should be mainly devoted to giving particulars, as far its possible, 
of the lodges, their traditions, customs and laws, based upon 
actual documents which can be tested and verified by memberi» 
and non-members alike. 

It has been tiic rule to treat, more or less fully, of the inllucnce 
exerted on the fraternity by the Ancient Mysteries, the Essenos, 
Roman C-olleges, Caildees, llermeticisin, Fehra-Gerichte ct hoe 
gmus omne, especially the Stcinmeiu'n, the Craft Gilds and the 
Companionage of France, cS^’C. ; but in vicjw uf the separate and 
independent character of the freemasons, il appears to be quite 
unnecessary, and the lime so employed would l»c better devoted 
to a more tliorough search after additional evidences of the 
activity of the craft, es[Xicially during the crucial period overlap- 
ping the second decad(^ of the iSth ecnlury, so as to discover in- 
formation as to the transmitted secrets of the medieval masons, 
which, after all, may simply havt; been what (iaspard Monge 
felicitously entitles “ Descriptive Geometr, , or the Art ami 
Science of Masonic Symbolism,” 

The rules and regulations of the masons were embodied in 
what are known as the OLi Changes', the senior known etipy 
being the Regius MS. (Hrilish Museum Bibl. Reg. 17 A, i.), 
which, however, is not so exclusively devoted to masonry as the 
later copies. David (!asley, in his catalogue oi the MSS^. in the 
King's Library (1734), unlortunately styled the little gem 
A Poem oj Moral JJnlies ; and owing to this misdescription its 
true character was not. recognized until the year 1834), ami then 
by a nori-masou (Mr llalliwell-Idiillifips), who liiwl it reproduced 
in 1840 and brought out an improveil edition in iH.j.j. Jls d.ite 
has been approximately fixe.d at 1390 by (asley and other 
aiilhorities. 

The curious legend of tlie iTall, lluTi‘in made known, deals 
first of all with the number of umMiiployed iii earU’ days and 
the necessity of firuling work, “ that they inyght gete here lyvynge 
therby." Euclid was cousnllcd, and n'commemled tiie “ onesl 
craft of good masonry," and the gem'.sis of the ^ol■iely is iound 
” vn Itgypte lande." by a ra[>id transition, but monv ery.^ 
aftervvarde,'’ we are told that the “ ('raft com ynto Jhiglaml )'n 
tyme of good kynge Adelstoiius (/Eilielslan) da\ ," who i ailed 
an assembly of the masons, when filt(;en art i< les and as many more 
points were .*’grced to lor the government of the crab , each being 
duly described. Each brother was instructed that— 

“ Ik* must lovu wet (iod, ami holy ('Iniichc* algatc 
Ami hys uiayster also, th.il he ys wylht*." 

The thrydd<* ])oynt must hr scvoile. 

With the preutes kiiowt- hyt weic, 

Ilys mav'S’tcr cowum-J Im* krjx’ and close, 

And hys ielov^.s hv hvs poode puqmse ; 

'J'ho proNCtysc of the chciniher telle Ik* no mon. 

Ny yn the loggo vvhalsever they clone, 

Wlialsevcr thou he.rysl, oi s\ste hem do, 

Telle, hyl no moii, \vhers(*vei thou go.” 

The rules generally, be.sivles relerring to trade regulations, ari‘ 
as a whole suggestive of the I'en C'ommandmc'nts ui an extended 
lonn, winding up with the legend of the . les qiialuor eoronatorum, 
as an incentive to a faitlitul disiLarge of the numerou.s obligations. 
A second part introduces a more lengthy aixount of the origin 
of masonry, in which Noah's flood and llie 'lower of Babylon 
are mentioned as well as the great skill of Idiclid, who — 

“ Through hy« grace of Crist yn heven, 

He commensod yu the .syens seven ” ; 

'The “ seven sciences ” are duly named and cxjilained. 'Ihe 
compiler apparently was a priest, line 029 reading “ And, when 
ye gospel me rede schal,'* thus also a<’coiinling for the many 
re%ious injunctions in the MS. ; the last hundred lines arc 
evidently based upon UrbanUnlis (CoLt. MS. Galigula A ii, fol. 88) 
and Instrurtions for a Parish Pnesl (Cott. MS. Claudius A 11, 
fi»l. 27), iastriirtions such as laris and even men would need who 
were ignorant of the customs of polite society, correct deportment 
at church arvi in the jiresence of their socini superiors. 

'The recit'd of the legend f)f the Quatuor C nmnnt/ has been held 
by Herr Finrlel in his History oj Freemnvmrv (All^emeinc Ce 
schichte der Freimaurerei, 1862; English crlitions, i86fi-r8fio) 
to firove that British Freemasoiirv’ wiis derived from Germany, 
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but without any justilication, the legend being met with in 
England centuries prior to the date of the Regius MS., and long 
prior to its incorporation in miisonic legends on the Continent. 

The next MS., in order, is known as the “ Cooke ” (Ad. MS. 
23,198, British Museum), because Matthew Cooke published a 
fair reproduction of the document in 1861 ; and it is deemed by 
competent paleographers to date from the first part of the 15th 
century. There are two versions of the Old Charges in this little 
book, purchased for the British Museum in 1859. The compiler 
was probably a mason and familiar with several copies of these 
MS. Constitutions, two of which he utilizes and comments upon ; 
he cjuoles from a MS. copy of the Policronicon the manner in 
which a written account of the sciences was preserved in the two 
historic stones at the time f)f the Flood, and generally makes 
known the traditions of the society as well as the laws which 
were to govern the members. 

Its introduction into England through I'-gypt is noted (where 
the Children of Israel “ lernyd ye craft of Masonry ”), also the 
“ lande of behest ” (Jerusalem) and the Temple of Solomon (who 
“ confirmed ye chargys yt David his Fadir ” had made). Then 
masonry in France is interestingly described ; and St Alban and 
“ iEthelstane with his yongest sone ” (the Edwin of the later 
MSS.) became the chosen mediums subsequently, as with the 
other Charges, portions of the Old Testament are often cited in 
order to convey a correct idea to the neophyte, who is to hear the 
docunuMit read, as to these sciences which are declared to he free 
in themselves (fre in hem selfe). Of all crafts followed by man 
in this world “ Masonry hathe the moste notabilite," as con- 
firmed by “ Elders that were bi for us of masons [ who] had these 
clxargys wryten,” and “ as is write and taught in ye boke of our 
charges.” 

Until t|uite recently no representative or survival of this 
particular version had been traced, but in 1890 one wjls dis- 
covered of 1687 (since known as the William Watson MN.). 
Of some seventy copies of these old scrolls which have been 
unearthed, by far the greater proportion have been ma<ie public 
since i8bo. They have all much in common, though often 
curious differences arc to be detected ; are of English origin, 
no matter where used ; and when complete, as they mostly are, 
whether of the 16th or subsequent centuries, are noteworthy 
for an invocation or prayer which begins the recital : 

**Thc mighti* of the fiither of heaven 
And the wvsedome ol the glorious Sonne 
through the grace and the goodnes of the holly 
ghost <■ yt been throe p’soiis> and one (iod 
he with us at or beginning and give us grace 
so to gou'ne us here in or lyving that wee mayo 
come to his l)Usse tliat nevr shall have ending.-- Amen." 

{Gyand Lodi^e MS. A'u. /, a.d. 1583.) 

They an^ cliiefly of the 17th century and nearly all located 
in England ; particulars may be found in Ilughan’s Old Charges 
of the Briti.sh Freemasons (1872, 1895 and supplement 1906).* 
The cliief scrolls, with some others, have been reproduced in 
facsimile in six volumes of the Quatuor Coronatorum Antigrapha ; 
and the collei!tion in Yorkshire has been published separately, 
either in the West Yorkshire Reprints or the Ancient York 
Masonic Rolls, Several have been transcribed and issued in 
other works. 

These siTolls give considerable infonnation as to the tradi- 
tions and customs '"of the craft, together with the regulations 
for its government, and were required to be read to appren- 
tices long after the peculiar rules ceased to be acted upon, 
each lodge apparently having one or more copies kept for 
the purpose. The old Lodge of Aberdeen ordered in 1670 that 
the Charge was to be “ read at ye entering of everie entered 
prenteise ” : another at .Alnwick in 1 701 provided— 

“ Not' Mason sliall take any apprentice [but he must] 

Enter him and givt' him his Charge, within one wiiole 
year alter *' ; 

^ The ser\'ice rendered by Dr \V. Begemann (Germany) in his 

Atteiupt to Classify the Old Charges of the British Masons ’’ 
(vol. I 'Frans, of the Quatuor Corf>nati Lodge, London) has been very 
great, and the researches of the Rev. A. F. A. Woodford and G. W. 
Speth have also been of the utmost consequence. 


and still another at Swallwell (now No. 48 Gateshead) demanded 
that “ the Apprentices shall have their Charge given at the time 
of Registering, or within thirty days after ” ; the minutes in- 
serting such entries accordingly even so late as 1754, nearly 
twenty years after the lodge had cast in its lot with the Grand 
Lodge of England. 

Their Christian character is further emphasized by the First 
Charge that you shall be true men to God and the holy Church ” ; 
the York MS. No. 6 beseeches the brethren “ at every meeting 
and assembly they pray heartily for all Christians ” ; the Melrose 
MS. No. 2 (1674) mentions “ Merchants and all other Christian 
men,” and the Aberdeen MS. (1670) terms the invocation 
“ A Prayer before the Meeting.” Until the Grand Lodge era, 
Freemasonry was thus wholly Christian. The York MS. No. 4 
of 1693 contains a singular error in the admonitory lines : — 

'* Thcfn] one of the elders takeing the Bookc and that 
hec or shee that is to be made mason, shall lay their 
hands thereon and the cliargc shall be given." 

This particular reading was cited by Hughan in 1871, but was 
considered doubtful ; Findel,**^ however, confirmed it, on his 
visit to York under the guidance of the celebrated masonic 
student the late Rev. A. F. A. Woodford. The mistake w^as due 
possibly to the transcriber, who had an older roll before him, 
confusing “ they,” sometimes written “ the,” with “ she,” 
or reading that portion, which is often in Latin, as illr vel ilia, 
instead of ille vel illi. 

In some of the Codices, about the middle of the 17th century 
and later, New Articles are inserted, such as would be suitable 
for an organization similar to the Masons’ Company of London, 
which had one, at least, of the Old Charges in its possession ac- 
cording to inventories of 1665 and 1676; and likewise in 1722, 
termed The Book of the Constitutions of the Accepted Masons, 
Save its mention (“ Book wrote on parchment ”) by Sir Francis 
J^algrave in the Edinburgh Revieiv (April 1839) as being in 
existence not long since,” this valuable document has l)een 
lost sight of for many years. 

That there were signs and other secrets preserved and used 
by the brethren throughout this mainly operative period may 
be gathered from discreet references in these old MSS. The 
Institutions in parchment (22nd of November 1696) of the 
Dumfries Kilwinning Lodge (No. 53, Scotland) contain a copy 
of the oath taken “ when any man should be made ” - 

" These Charges which we now reherse to you and all others ye 
secrets and inislerys belonging to free ma.sons you shall 
faithfully and truly keej), together with ye Counsell ol ye 
assembly or lodge, or any other lodge, or brother, or fellow." 

“ Then after ye oath taken and the book kissed ” {i.c. the Bible) 
the “ precepts ” are read, the first being : — 

" You shall be true men to God and his holy Cliurch, and that 
you do not countenance or maintaine any eror, faction, 
schism or herisey, in ye church to ye best of your undei- 
standing." (History of No. jj, by James Smith.) 

T'he Grand Lodge MS, No. 2 provides that “ You shall kcepe 
secret ye obscure and intricate pts. of ye science, not disclosinge 
them to any but such as study and use ye same.” 

The IJarleian MS, No, 20J4 (Brit. Mus.) is still more explicit, 
termed 7 'he f}ree Masons Orders and Constitutions, and is in the 
handwriting of Randle Holme (author of the Academie of 
Armory, 1 688), who was a member of a lodge in Cheshire. Follow- 
ing the MS. Constitutions, in the same handwriting, about 1650, 
is a scrap of paper with the obligation : — 

“ There is scvrall words and signes of a free Mason to be re vailed 
to yn wch as yu will answr. before God at the Great .md 
terrible day of judgmt. yu keep secret and not to revaile the 
.same to any in the hearcs of any p'son, but to the Mrs and 
fellows of the Society of Free Masons, so helpe me God, Ax." 
(\V. H. Rylands, Mas. Mag., 1882.) 

Findel claims that his Treatise on the society was the cause 
which " first impelled England to the study ol masonic history 
and ushered in the intellectual movement which resulted in the 
wrritings of Bros. Hughan, Lyon, Gould and others." Great credit 
w^as dub to the late German author for his important work, but 
before its advent the Rev. A. F. .A. Woodford, D.,JMurray T-yon 
and others in Cireat Britain were diligent masonic students on similar 
lines. 
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It is not yet settled who were the actual designers or architects 
of the grand old English cathedrals. Credit has been claimed 
for church dignitaries, to the exclusion more or less of the master 
masons, to whom presumably of right the distinction belonged. 
In early days the title “ architect ” is not met with, unless the 
term “ Ingenator ’’ had that meaning, which is doubtful. As to 
this interesting question, and as to the subject of building 
generally, an historical account of Master and Free Masons 
{Discourses upon Architecture in England ^ by the Rev. James 
Dallaway, 1833), and Notes on the Superintendents of English 
Buildings in the Middle Ages (by Wyatt Papworth, 1887), should 
be consulted. Both writers were non-masons. The former 
observes : “ The honour due to the original founders of these 
edifices is almost invariably transferred to the ecclesiastics 
under whose patronage they rose, rather than to the skill and 
design of the master mason, or professional architect, because the 
only historians were monks. . . . They were probably not so 
well versed in geometrical science as the master masons, for 
mathematics formed a part of monastic learning in a very limited 
degree.’’ In the Journal of Proceedings RJ.B,A. vol. iv. (1887), 
a skilful critic (W.H. White) declares that Papworth, in that valu- 
able collection of facts, has contrived to annihilate all the profes- 
sional idols of the century, setting up in their place nothing 
except the master mason. The brotherhood of Bridge-builders,^ 
that travelled far and wide to build bridges, and the travelling 
bodies of Freemasons,- he believes never existed ; nor was 
William of W'ykeham the designer of the colleges attributed tcj 
him. It seems well-nigh impossible to disprove the stiitemcnts 
made by Papworth, because they are all so well grounded on 
attested facts ; and the attempt to connect the Abbey of Cluny, 
or men trained at Cluny, with the original or preliminary designs 
of the great buildings erected during the middle ages, at least 
during the 12th and 13th centuries, is also a failure. The whole 
question is ably and fully treated in the History of Freemasonry 
by Robert Freke Gould (1886-1887), particularly in chapter vi. 
on “ Medieval Operative Masonry,” and in his Concise History 

(1903)- 

The lodge is often met with, either as the tabulaium domicialem 
(1200, at St Alban’s Abbey) or actually so named in the Fabric 
Rolls of York Minster (1370), ye loge being situated close to the 
fane in course of erection : it was used as a place in which the 
stones were prepared in private for the structure, as well as 
occupied at meal-time, 8 jc. Each mason was required to “ swerc 
upon ye boke yt he sail trewly andc bysyli at his power hold and 
kepe holy all ye jioyntes of yis forsayde ordinance ” (Ordinacio 
Crmentanorum). 

As to the term /nY'-mason, from the iqth century, it is held 
by some authorities that it described simply those men who 
worked ‘‘ freestone,’’ but there is abundant evidence to prove 
that, whatever may have been intended at first, /rce-mason soon 
had a much wider signification, the prefix free being also employed 
by carpenters (1666), sewers (15th century, tailors at Exeter) and 
others, presumably to indicate they were free to follow their 
trades in certain localities. On this point Mr ( lould well observes : 

“ The class of persons from whom tlie Freemasons of Warrington 
(1646), Staffordshire (1686), Chester, York, London and their 
congeners in the 17th century derived the descriptive title, 
which became the inheritance of the (irand Lodge of England, 
were free men, and masons of GiUls or Companies ’’ {History, 
vol. ii. p. 160). Dr Brentano may also be cited : “ Wherever 
the Craft Guilds were legally acknowledged, we find foremost, 
that the right to exercise their craft, and sell their manufactures, 
depended upon the freedom of their city ” {Dawlopment of 
Guilds, See., p. 65). In like manner, the privilege of working 
as a mason was not conferred before candidates had been “ made 
free.” The regular free-masons would not work wnth men, even 
if they had a knowledge of their trade, “ if wwfree,” but styled 

* It is not considered necessary to refer at length to the Fratres 
Pontis, or other imaginary bodies of freemasons, as such questions 
may well he left to tlie curious and interested student. 

“No distinct trace of the general employment of largo migratory 
bands of masons; going from place to place as a guild, or company, 
or brotherhood " (Prof. T. Haytcr-I.cwis, Brit. Arch. A.s.soc., 1889). i 
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them “ Cowans,” a course justified by the king’s Maister of 
Work,” William Schaw, whose Statutis and Ordinanceis (28th 
December 1598) required that “ Na maister or fellow of craft 
ressaue any cowanis to wirk in his societie or companye, nor send 
nane of his servants to wirk wt. cow^anis, under the pane of 
twentie pounds.” Gradually, however, the rule was relaxed, in 
time such monopoly practically ceased, and the word ” cowan ” 
is only known in connexion with speculative Freemasonry. 
Sir Walter Scott, as a member of Lodge St David (No. 36), was 
familiar with the word and used it in Rob Roy. In 1707 a cowan 
was described in the minutes of Mother Lodge Kilwinning, 
as a mason without the word,” thus one who was not a free 
mason {History of the Lodge of Edinburgh No. /, by D. Murray 
Lyon, 1900). 

In the New English Dictionary (Oxford, vol. iv., 1897) nnder 
” Freemason ” it is noted that three views have been pro- 
pounded : — (1) “ The suggestion that free-mason stands for 
free-stone-mason would appear unworthy of attention, but 
for the curious fact that the earliest known instances of any 
similar appellation are mestre mason de franchc peer (Act 25 lulw. 
IIL, 1350), and sculptor es lapidum liberorum, alleged to occur 
in a document of 1217 ; the coincidence, however, seems to be 
merely accidental. (2) The view most generally held is that 
freemasons were those who were free of the masons’ guild. 
.^Vgainst this explanation many forcible objections have been 
brought by Mr G. W'. Speth, who suggests (3) that the itinerant 
masons were called free because they claimed exemption from 
the contnil of the local guilds of the towns in which they 
temporarily settled. (4) Perhaps the best hypothesis is that the 
term refers to the medieval practice of emancifiating skilled 
artisans, in order that they might be able to travel and render 
their services wherever any great building was in process of 
construction.” The late secretary of the Quatuor C'oronati 
Lodge (No. 2076, London) has thus had his view sanctioned by 
“ the highest tribunal in the Republic of Letters so far as 
Philology is concerned ” (Dr \\’. J. (’hetwode C rawley in Ars 
Quatuor Coronatorum, 1898). Still it cannot be denied that 
members of lodges in the i6th and following centuries exercised 
the privilege of making free masons and denied the freedom 
of working t > <'owans (also called n/z-freemcn) who had not been 
so made free ; “ the Masownys of the luge ” l>eing the only ones 
recognized as /wmasons. As to the prefix being derivefl from 
the word frere, a sulheient answer is the fact that freejuent 
reference is made to ” Brother /reemasons,” so that no ground for 
that supposition exists (( f. articles by Mr Gould in the Freemason 
for September i8c>8 on “ Free and Freemason ly’ ”). 

There are numerous indications of masonic activity in the 
British lodges of the 17th century, especially in Scotland ; 
the existing records, however, of the southern part of the Lnited 
Kingdom, though h^w, are of importance, some* only hat iiig been 
made known in recent years. These conrern the Masons’ 
('om])any of London, whose valuable minutes and other docu- 
ments are ably ilescribed and commented upon by ICdward 
Conder, jr., in his Hole Crafte and Fellowship of Masons (J894), 
the author then being the Master of that ancient comjiany. it 
was incorporated in 1677 by ('harles 11., who graciously met the 
wishes of the members, but as a company the information ” that 
is to be found in the ( orporation Records at Guildhall provi* very 
clearly that in 1376 the Masons’ ('om])any existetl ynd was 
represented in the court of common council.” 'J'he title then 
favoured w'as “ Ma.sons,’’ the entry of the term ” J*Veema.son.s ” 
being crossed out. Herbert erroneously overlooked the correc- 
tion, and stated in his History of the Twelve Great Livery Com- 
panies (vol. i.) that the Freemasons returned two, and the Masons 
four members, but subsequently amalgamated ; whereas the 
revised entry was for the “ Masons ” only. The Company 
obtained a grant of arms in 1472 ( 1 2th year Hen. VJ JL), one of the 
first of the kind, being thus described : — “ A fcid of Sablys A 
Cheveron silver grailed thre Castellis of the same gamysshed wt. 
dores and wyndows of the feld in the Cheveron or Cum pas of 
Black of Blak ” ; it is the authority (if any) for all later armorial 
bearings having a chevron and castles, assumed by other ma.sonic 
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organizations. This precious document was only discovered in 
1871, having been missing for a long time, thus doubtless account- 
ing for the erroneous representations met with, not having the 
correct blazon to follow. The oldest masonic motto knowm 
is “ God is our Guide ” on Kcrwin’s tomb in St Helen’s church, 
Bishopgate, of 1504 ; that of “In the Lord is all our trust 
not being traced until the next century. Supporters consisting 
of two doric ('olumns are mentioned in 1688 by Randle Holme, 
but the Grand Lodge of England in the following century used 
Beavers as operative builders. Its first motto was “ In the 
beginning was the Word (in Greek), exchanged a few years on- 
ward for “ Relief and Truth,” the rival Grand Lodge (Atholl 
Masons) selecting “ Holiness to the Lord ” (in Hebrew), and the 
final selection at the “Union ot December 1813” being Audi 
Vide Tace. 

Mr (bnder’s discovery of a lodge of “ Accepted Masons ” being 
held under the wing of the (^imyiany was a great surprise, dating 
as the records do from 1620 to 1621 (the earliest of the kind yet 
traced in England), when seven were made masons, all of whom 
were free of the ('ompany before , three being of the Livery ; 
the entry commencing “ Att the making masons.” The meetings 
were entitled the “ Acception,” and the members of the lodge 
were called Arref^ted Masons, being those so acre filed and initiated, 
the term never otherwise being met with in the Records. An 
additional fee had to be paid by a member of the (ompany to 
join the “ Acception,” and any not belonging thereto were 
mulct, in twice the sum ; though even then such “ acceptance ” 
did not qualify for membership of the superior body ; the fees 
for the “ Arcc])tioni being £i and £2 respectively. In 1638- 
1630, w'hen Nicholas Stone entered the lodge (he was Master 
of the ('ompjuiy 1632-1633) the banquet cost a considerable 
sum, showing that the number of brethren present must have 
been large. 

EMias Ashmole (who a^Tording to his diary was “ made a Free 
Mason ol Warrington witii Golonid Henry Mainwaring,” .seven 
brethren being named as in aitiMvlance at the lodge, i6th of 
October r6p») states that he “ rec eived a summons to appear at 
a Lodge to be held next day at Masons’ Hall, l^ondon." Accord- 
ingly on the I rth of March 1682 he attended and .saw six gentle- 
men “ admitted into the EVllowship of Free Masons,” of whom 
three only belonged to the Company ; the Master, however, 
Mr Thomas Wise, the two wardens and six others being present 
on the occasion as members in their dual cafiacity. Ashmole 
adds : “ We all dyned at the Haife Moone Tavern in Ghcapside 
at a noble dinner prepaired at the cliarge of the ncw-acceptcd 
Masons." 

It is almost certain that there was not an operative mason 
present at the Lodge held in 1646, and at the one which met 
in 1682 there was a strong representation of the speculative 
branch. Before the year 1654 the Company was known as that 
of the Freemasons for some time, but after then the old title 
of Masons was reverted to, the terms “ Acceplion ” and 
“ Accepted ’’ belonging to the speculative Lodge, which, however, 
in all prolmbility cither became independtmt or ceased to work 
soon after 1682. Jl is very interesting to note that subsequently 
(hut never before) the longer designation is met with of “ Free 
and Accepted Masons,” and is thus a combination of operative 
and .sjKJculative usage, 

Mr Cornier is of opinion that in the Records “ there is no 
evidence of any }>arti(xikr ceremony attending the position of 
Master Mason, possibly it consisted of administering a different 
oath from the one taken by the apprentices on btiing entered.” 
There is much to favour this supposition, and it may provide 
the key to the vexaia qiiaestio as to the plurality of degrees prior 
to the Grand Lodge era. The fellow-crafts were recruited from 
those apprentices who had served their time and had their essav 
(or sufficient trial of their skill) duly passed ; they and the 
Masters, by the ScJiaw Statutes of 1508, being only admitted in 
th(‘ presence of “ sex Maisteris and twa enterii prenicissis." As 
a rule a master mason meant one w'ho was master of his trade, i,e. 
duly quiililicd ; but it sometimes described employers as distinct 
from journeymen Freema.sons ; being also a compliment con- 


ferred on honorary members during the 17 th century in 
particular. 

In Dr Pbt’s History of Sia^ordshire (1686) is a remarkable 
account of the “ Society of Freemasons,” which, being by an 
unfriendly critic, is all the more valuable. He states that the 
custom had spread “ more or less all over the nation ” ; persons 
of the most eminent quality did not disdain to enter the Fellow- 
ship ; they had “ a large parchmevi volum containing the History 
and Rules of the Craft of Masonry ” ; St Amphibal, St Alban, 
King Athelstan and Edwin are mentioned, and these “ charges 
and manners ” were “ after perusal approved by King Hen. 6 
and his council, both as to Masters and Fellows of this right 
Worshipfull craft.” It is but fair to add tlrat notwithstanding 
the service he rendered the Society by his lengtliy description, 
that credulous historian remarks of its history that there is 
nothing he ever “ met with more false or incoherent.” 

The author of the Academic of Armory y previously noted, 
knew better w^hat he was writing about in tliat work of 1688 in 
which he declares : “I cannot but Honor the Fellowship of 
the Masons beaiiLse of its Antiquity ; and the more, as being a 
mendicr of that Society y called Free Masons** Mr Rylands states 
that in Harl, MS. S 95 S a collection of the engraved plates for a 
second volume of this important work, one being devoted to the 
Arms of the Society, the columns, as supporters, having glol)es 
thereon, from which possibly are derived the tw'o pillars, with 
such ornaments or additions seen in lodge rooms at a later period. 

In the same year “ A Tripos or Speech delivered at a commence- 
ment in the University of Dublin held there July 11, 1688, by 
John Jones, then A. JJ., afterwards D.D.,” contained “notable 
evidence concerning E'reemasonry in Dublin.” The Tripos was 
included in Sir Walter Scott’s edition of Dean Swift’s w'orks 
(1814), but as Dr Chetwode (.’rawley points out, though noti('ed 
by the Rev. Dr George Oliver (the voluminous Masonic author), 
he failed to n^lize its historical importance. The satirical and 
withal amusing speech w'as partly translated from the Latin by 
Dr Crawley for his scholarly iniroduction to the Masonic Re- 
printSy ike., by Henry wSadler. “The point seems to be that 
Ridley (reputed to have been an informer against priests under 
the barbarous penal laws) was, or ought to have been, hanged ; 
that his aiicasc, anatomized and stuffed, stood in the librar)' ; 
and that frath scoumirellus discovered on his remains the E>ee- 
masons’ Mark.” The importance of the references to the craft in 
Ireland is simply owing to the year in which they were made, 
as illustrative of the influence of the Society at that time, of which 
records arc lacking. 

It is primarily to Scotland, however, that we have to look 
for .such numerous particulars of the activity of the fraternity 
from 1599 to the establishment of its Grand Lodge in 1736, 
for an excellent account of which we are indebted to T.yon, the 
Scottish masonic historian. As early as 1600 (8th of June) the 
attendance of John Boswell, Esq., the laird of Auchinleck, is 
entered in the minutes of the Lodge of Edinburgh ; he attested 
the record and added his mark, as did the other members ; so 
it was not his first appearance. Many noblemen and other 
gentlemen joined this ancient atelier , notably Lord Alexander, 
Sir Antliony Alexander and Sir Alexander Strachan in 1634, 
the king’s Master of Work (Herrie Alexander) in 1638, General 
Alexander Hamilton in 1640, Dr Hamilton in 1647, and many 
other prominent and distinguished men later ; “ James Neilsone, 
Master Sklaitter to His Majestic,” who was “ entered and past 
in the Lodge of Linlithgow, being elected a joining member,” 
2nd March 1654. Quarter-Master General Robert Moray (or 
Murray) was initiated by members of the Lodge of Edinburgh, 
at Newcastle on the 20th of May 1641, while the Scottish army 
was in occupation. On due report to their Alma Mater such 
reception was allowed, the occurrence having been considered 
the first of its kind in England until the ancient Records of the 
Masons’ ComiMiny were published. 

The minute-hooks of a number of Scottish Lodges, which are 
still on the register, go back to the I7lh century, and abundantly 
confirm the frequent admission of speculatives as members and 
officers, especially those of the venerable “ Mother Lodge 
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Kilwinning/^ of which the earl of Cassillis was the deacon in 1672, 
who was succeeded by Sir Alexander Cunningham, and the earl 
of liglinton, who like the first of the trio was but an apprentice. 
There were three Head Lodges according to tlie Scottish (!ode of 
1599, Edinburgh being “ the first and principall,'’ Kilwinning 
“ the secund/' and Stirling “ the third ludge.” 

The Aberdeen Lodge (Xo. i iris) has records preserved from 
1670, in which year what is known as the Mark Book begins, 
containing the oldest existing roll of members, numbering 49, 
all of whom liave their marks registered, save two, though only 
ten were operatives. 'I’he names of the earls of FinlaU^.r, Erroll 
and Dunfermline, Lord Forbes, several ininislers and professioiuil 
men are on tlie list, which was written by u glazier, all of whom 
had been enlightened as to the “ benefit of the measson word/' 
and inserted in order as they “ were made fellow craft.'* The 
Charter {Old Charges) had to be read at the “ entering of everie 
preiiteisc/’ and the officers included a master and two wardens. | 

The lodge at Melrose (No. i bts) with records back to 1674 did 
not join tl\c Grand Lodge until j8yi, and wiis the last ol those i 
working (possibly centuries before that body was formed) to 
accept the modern system of government. Of tlie many note- 
worthy lodges mention should be made of that of “ (^nongate 
Kilwinning No. 2,” Edinburgh, the first of the numerous jx^ndides 
of “ Mother Lodge Kilwinnuig No. o,” Ayrshire, started in 1(177 '> 
and of the Journeymen No 8, formed in 1 707 , which w'as a stM;ession 
from the Lodge of Edinburgli ; the Fellow Crafts or jourueymen 
not being satisfied with their treatuu*nt by the Freemen Masters 
of the Incorporation of Masons, Xc. liiis action led to a (rial 
before the Lords of Couni il and Session, wiieii finully a “ iJecreet 
Arbitral” was subscrilyjd to ])y both parties, and the junior 
organization w'as permit led “ to give the mason word as it is 
called ’’ in a sei)araU* lodge, iiie presijytery of Ktisi> ^ in 1652 
suslaincd the action of tlie Rev. James Ainslie in lx coming a 
Freemason, declaring that tlien* is neither sinno nor scandale 
in that wxird *’ (/.c. the “ Mason Word ”), wliich is often alluded 
to but never revealed in the old records already referred to.- 
One Scottish family may be cited in illustration of the continuous 
working of Freemrisonry, wliosc membership is enshrined in 
the records of the ancient Lodge of ‘‘ Scooit and Perth No. 3 '* 
and others. A venerable document, lovingly cared for by No. 3, 
bears dete 1658, and rec ites how John Mylne came to J’erth from 
the “ North (lountrie/* and wa.s the king's Master Mason and 
W.M. of the Lodge, his successor being his son, who entered 
“ King James the sixt as iTreman measone and fellow craft ’* ; 
his third son John was a member of Lodge No. i and Master 
Mason to (Charles L, i63i-i()36, and his eldest son was a deacon 
of No. I eleven times during thirty years. 'J’o him w^as 
apprenticed his nephew, who was warden in i(i<>3-i6f)4 and 
deacon several times. William Mylne was a warden in i()95, 
Thomas (eldest son) was Master in 1735, and took part in the 
formation of tlie Grand Lodge of Scotland. Others of the family 
continued to join the Lodge No. i, until Robert, the last of the 
Mylnes as Freemasons, was initiated in 1754, died in j8ii, and 
“ was buried in St Paul’s cathedral, having been Surveyor to 
that Edifice for fifty ytiirs,” and the last of the masonic Mylnes 
for five generations. The “ St John's Lodge,” Glasgow (No. 3 
bis), has some valuable old records and a “ Charter (.'hest ” 
with the words carved thereon “ God ,sa\'e the King and Masons 
('raft, 1684.’* Loyalty and Charity are the watchword.s of the 
Society. 

The Oaft Gilds {Corps d'iiiai) of France, and their progeny 
the Companionage, have been fully described l)y Mr (iould, 
and the Steinmetzen of Germany would require too detailed 
notice if we were to particularize its rules, customs and general 

' Tfie Associate Synod which met at Edinburgh, March 1755, 
just a century later, took <|intc an opposite view, deciding to deix)se 
from office any of their l^rethren w'lio would not give up their masonic 
membership {Scots Mag., 1755, p. Papal Pulls have also 

been issued against the craft, the first being in T7t^ : neither 

interdicts nor anathemata have any intliu’uce with the fraternity, 
and fall quite liarmless. 

2 "We hfive the Mason ll’fin/ and second sieht, 

Things for to come w^e can fortell ari»dit.'' j 

[The Muses Thretiodie, by Ti. Adamson, Edin., 1638.) ■ 


clmractcr, from about the i2tl\ century onward. Much as there 
wiis in common between the Stonemasons of Germiuiy and the 
Freemasons of Great Britain and Ireland, it must be conceded 
Uiat the two societies never united and were all through this 
long periotl wholly separate and independent ; a knowledge of 
Freemasonry and authority to liold lodges in Germany Leuig 
derived from the Grand Lodge of Lnglarul during the first ludf 
of tlie i8th century. The theory ot the cierivation of the Free- 
masons from the Steinmetzen was first propounded in 1779 by 
the abbe Grandidicr, and has licen rriiintained by n ori' modern 
writers, such as Fallon, Heidcloff and .'"(.hneider, l.ul a lliororgh 
examination of their statements has resulted in such an origin 
being generally discredited, \\ hether the Stiinn.tluv had secret 
signs of rcx'ognition or not, is not quite clear, 1 ul that the Free- 
masons liiid, for centuries, cannot be doubted, though precisely 
what they were may he open to (lueslion, ami also wliat portions 
of the existing ceremonies are reminiscent «)f tlic cialt anlerioi 
to the Revival of 1717. Messrs Speth and (Jould favour XUv 
notion that there were two distinct and separate degrees prior to 
the third decade of the iSlIi centur)’ [Ars L'.C., i8i)8and 1903), 
while other authorities have either suppoitcd the; One dtgtfc 
theory, or consider there is not sufficient evidenci; li> warranl 
a decision. Recent discoveries, howe\er, tend in taMxir ot the 
first view noted, such as the Trinity Ctllege MS.. Dublin (“ hri'e 
Masonry, Feb. 1711 '*), and the invaluahle *' Chdu'dde CiatcUy 
MS. (Grand Lodge Lil)rarv, Dublin) ; the second being read in 
connexion with the Ilaiigfd'oot Dodge Rixord.-., lieginning 1701* 
{Hist, of Freemasonry, hv \V. V. Vernon, j8<.)3). 

Two of the most rcimirkablc lodges at work dunug tlie peiiod 
of transition (1717-1723), out oi Ihc many then existing in 
England, asscmbhxl at Alnwick and at \’ork. 'J he origin oi the 
first noted is not known, but there art' minutes ol the meetings 
from 1703, the Rules are oi 1701, signed by ijiiile a number ol 
members, and a transcript of tlie Old Charges begins the volume. 
In 1708 1709 a minute jirovidcd tor a masonic |)rucession, al 
wdiich the brethren weie to walk “ with their aprons on and 
Comon Stjnarc.” The J.odge lonsisled mainly of ofxTjitivi^ 
“free Brothers,” and c'onlinued for many years, a code ol by- 
laws being published in 1763, hut it rie\'er united with the Griuid 
Indge, giving up the struggle for existence a. fe w years lurthei on. 

Th(‘ other lodge, the most noteworthy oi all the iMigiisIi 
predecessors of tlie Grand Dodge of ICngland, was long held at 
York, the Mecca ol Knglish Kicemasons.'* Its origin is unknown, 
but there are traces of its existence at an early date, and possil)l\ 
it was a survival oi the Minster Lodge ol the J4th cenUiiy. 
Assuming that llie York MS. No. ./ of i(x;3 was the property 
of the lodge in that year (which Roll was presented by George 
Walker of Wetherby in 1777), the entry which coiu hides that 
.Scroll is most suggestive, as it gives “ The names of the Lodge ” 
(members) and the “ l.odge Wardfen). ' its influence most 
probably may Ihj also noted at St'arborough, where “ A j)rivate 
Lodge ’* was held on the loth of July 1 705, al wliic h the president 
“William Thompson, Jvsq., and se\crali others brethren firee 
Masons ” were present, and six gentlemen (named) “ were then 
admitted into tlie said flraternity.” 'Jhese parlicnlais are en- 
don.ed on the Scarborough MS. of the Old ( barges, now owned 
by the (irand 1 -odge of Canada at I'oronto. “ A narrow lolio 
manuscript Book ix^gmning 7th March 1705- i7o(>,’' which was 
quoted from in 1778, has long been niis.sing, which is much to he 
regretted, as possibly it gave particular.s of the lodge which 
assembled at Bradford, ^'orkbhire, “ when 18 (ienllcmen of the 
first families in that laighbourhood w'ere made Masons.” IJiere 
is, howev^er, another roll of records from 1712 to 1730 ha])f>ily 
pre.served of this “ Ancient Honhlc. Society and I'ratermty 
of Free Masons,** sometimes styled “ ('ompany ” or “ Society ol 
Free and .\crcpted Masons.*' 

Not to be behind the London fratres, the York brethren formed 
a Grand J,odgc on the 27ih of December 1725 (the “Grand 

•’ Thv CheUvodc C rawley MS , bv W. TTn^rhan (Ar.% O.C., 

* 'J'I»r YtO'/f (irand l.odge., hy \If*ssrs. liuirhan anrl Wbyteh(‘a(l 
( />s OC'., 1000), and Masonit Skctcha and Jicprints (1871), by tin* 
lorinor. 



84 


FREEMASONRY 


Lodge of all England ” was its modest title); and was flourishing 
for years, receiving into their company many county men of great 
influence. Some twenty years later there was a brief period 
of somnolence, but in 1761 a revival took place, with Francis 
Drake, the historian, as Grand Master, ten lodges being chartered 
in Yorkshire, Cheshire and Lancashire, 1762-1790, and a Grand 
Lodge of England, south of the Trent, in 1779, at London, 
which warranted two lodges. Before the century ended all these 
collapsed or joined the Grand Lodge of England, so there was 
not a single representative of “York Masonry ” left on the advent 
of the next centur>^ 

The premier Grand Lodge of England soon began to constitute 
new Lodges in the metropolis, and to reconstitute old ones that 
applied for recognition, one of the earliest of 1 720-1 721 being 
still on the Roll as No. 6, thus having kept company ever since 
with the three “ time immemorial Lodges,” Nos. 2, 4 and 12. 
Applications for constitution kept coming in, the provinces 
being represented from 1723 to 1 724, before which time it is likely 
the Grand Lodge of Ireland ^ had been started, about which the 
most valuable Caementaria Hibernica by Dr ('hetwode Crawley 
may be consulted with absolute confidence. Provincial Grand 
Lodges were formed to ease the authorities at headquarters, 
and, as the society spread, also for tlie Continent, and gradually 
throughout the civilized globe. Owing to the custom prevailing 
before the i8th century, a few brethren were competent to form 
lodges on their own initiative anywhere, and hence the registers 
of the British Grand T.odges are not always indicative of the first 
appearance of the craft abroad. In North America ^ lodges were 
held before what is known as the first “ regular ” lodge was 
formed at Boston, Mass., in 1733, probably in Canada^ 
likewise. The same remark applies to Denmark, France, (ier- 
many, Holland, Italy, Portugal, Russia, Spain, Sweden and other 
countries. Of ihc many scores of military lodges, the first war- 
rant was granted by Ireland in 1732. lb no other body of 
Freemasons has the craft been so indebted for its prosperity in 
early days as to their military brethren. There were rivals to 
the Grand Lodge of England during the 18th centur}% one of 
considerable magnitude being known as the Ancients or Atholl 
Masons, formctl in 1751, but in December 1813 a junction was 
effected, and from that time the prosperity of the United (irand 
Lodge of luigland, with few exceptions, has been extraordinary. 

Nothing but a volume to itself could possibly describe the 
main features of the English ('raft from 1717, when Anthony 
Sayer was elected the first Grand Master of a brilliant galaxy 
of rulers. The first nobleman to undertake that office was the 
duke of Montagu in 1721, the natural philosopher J. T. 
Desaguliers being his immediate predeces.sor, who has been 
cre<litt*d (and also the Rev. James Anderson) with the honour of 
starting the premier Grand Lodge; but like the fable of Sir 
(Christopher Wren having been Grand Master, evidence is entirely 
lacking. Irish and Scottish peers share with those of England 
the distinct ioi\ of presiding over the Grand Lodge, and from 
1782 to 1813 their Royal Highne.sses the duke of Cumberland, 
the prince of Wales, or the duke of Su.ssex occupied the ma.sonic 
throne. From 1753 rival Grand Lodge had been 

busy, but ultimately a desire for a united body prevailed, and 
under the “ ancient ” Grand Master, H.R.H. the duke of Kent, 
it was decided to amalgamate with the original ruling organiza- 
tion, H.R.IT. the duke of Sussex becoming the Grand Master of 
the United (jrand Lodge. On the decease of the prince in 1843 
the earl of Zetland succeeded, followed by the marquess of Ripon 
in 1874, on who.se resignation H.R.H. the prince of Wales 
became the Grand Master. .Soon after succeeding to the throne, 

^ The celebrated “ Lady Freemason,” the lion. Mrs .Mdworth 
{}U'e Miss St Lener, daughter of Lord Doncrailc), was initiated in 
Ireland, but at a much earlier date than popularly suppo.sed ; 
certainly not later than 1713, when the venturesome lady w.as 
twenty. All early accounts of the occurrtMice must bo received with 
caution, as there are no contemporary records ol the event. 

History of Freemasonry, by Dr A*, ti. Mackey (New York, iSgS), 
and the History of the Fraternity Publishing ('ompany, Boston, 
Mass., give very full particulars as to the United Stales. 

^ Sec History of Freemasonry in Canada (Toronto, 1899), by J. 
Koss Robertson. 


King Edward VIL ceased to govern the English craft, and was 
succeeded by H.R.H. the duke of Connaught. From 1737 to 
1907 some sixteen English princes of the royal blood joined the 
brotherhood. 

From 1723 to 1813 the number of lodges enrolled in England 
amounted to 1626, and from 1814 to the end of December 1909 
as many as 3352 were warranted, making a grand total of 4978, 
of which the last then granted was numbered 3185. There were 
in 1909 still 2876 on the register, notwithstanding the many 
vacancies created by the foundation of new Grand Lodges in the 
colonies and elsewhere.^ 

Distribution and Organization, — ^The advantage of the cosmo- 
politan basis of the fraternity generally (though some Grand 
Lodges still preserve the original Christian foundation) has been 
coaspicuously manifested and appreciated in India and other 
countries where the votaries of numerous religious systems 
congregate ; but the unalterable basis of a belief in the Great 
Architect of the Universe remains, for without such a recognition 
there can be no Freemasonry, and it is now, as it always has been, 
entirely free from party politics. The charities of the Society in 
England, Ireland and Scotland are extensive and well organized, 
I their united cost per day not being less than £500, and with those 
of other Grand Lodges throughout the world must amount to 
a very large sum, there being over two millions of Freemasons. 
The vast increase of late years, both of lodges and members, 
however, calls for renewed vigilance and extra care in selecting 
candidates, that numbers may not be a source of weakness 
instead of strength. 

In its internal organization, the working of Freemasonry 
involves an ekiborate system of symbolic ritual,' as carried out 
at meetings of the various lodges, uniformity as to essentials 
being the rule. The members are classified in numerous degrees, 
of which the first three are “ Entered Apprentice,” “ Fellow 
Craft ” and “ Master Mason,” each class of which, after initia- 
tion, can only be attained after passing a prescribed ordeal or 
examination, as a test of proficiency, corresponding to the 
“ essays of the operative period. 

Tlie lodges have their own by-laws for guidance, subject to 
the Book of Constitutions of their Grand Lodge, and the regula- 
tions of the provincial or district Grand Lodge if located in 
counties or held abroad. 

It is to be regretted that on the continent of Europe Free- 
masonry has sometimes developed on different lines from that 
of the “ Mother Grand Lodge ” and Anglo-Saxon Grand Lodges 
generally, and through its political and anti-religious tendencies 
has come into contact or conflict with the state authorities 
or the Roman Catholic church. The “ Grand Orient of France ” 
(but not the Supreme ("ouncil 33°, and its Grand Lodge) is an 
example of this retrograde movement, by its elimination of 
the paragraph referring to a belief in the “ Great Architect of 
the Universe ” from its Statuls et reglements generaux. This 
deplorable action has led to the withdrawal of all regular Grand 
Lodges fr(»in association with that body, and such separation 
must continue until a return is made to the ancient and inviolable 
landmark of the society, whicli makes it impossible for an atheist 
eitlier to join or continue a member of the fraternity. 

1 The Grand Lodge of England constituted its first lodge in 
1 Paris in the year 1732, but one was formed still earlier on the 
I continent at Gibraltar 1728-1 7 2(). Others were also opened in 
; Germany T733, Portugal 1735, Holland 1735, Switzerland 1740, 
I Denmark 1745, Italy 1763, Belgium 1765, Ru.ssia 1771, and 

1 * The Masonic Records hy John Lane, and the ex- 

I cellont Masonic Yearbook, published annually by the Grand Lodge 
of England, are the two standard works on Lodge enumeration, 
localization and nomenclature. For particulars of the Grand I.odges, 

, and especially that of England, Gould's Elistory is most useful and 
' trustworthy : and for an original contribution to the history of tlu^ 
: rival Grand I,odge or Atholl Ma.sons, Sadler’s Masonic Facts and 
Fictions. 

® “ A peculiar system of Morality, veiled in Allegory and illus- 
trated by Symbols ” (old definition of Freemcisonry). 
j ** The British House of Commons in 1799 and 1817. in acts of 
1 parli.nmcnt, specifically recognized the laudable character of the 
society and provided for its continuance on definite lines. 
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Sweden 1773. In most of these countries Grand Lodges were 
subsequently cieated and continue to this date, save that in 
Austria (not Hungary) and Russia no masonic lodges have for 
some time been permitted to assemble. There is a union of Grand 
Lodges of Germany, and an annual Diet is held for the transaction 
of business affecting the several masonic organizations in that 
country, which works well. H.R.H. Prince Frederick Leopold 
was in 1909 Protector, or the “ Wisest Master ” (Vicarius 
Salomonis). King Gustav V. was the Grand Master ^ of the 
freemasons in Sweden, and the sovereign of the “ Order of Charles 
XITL,” the only one of the kind confined to members of the 
fraternity. 

Lodges were constituted in India from 1730 (Calcutta), 1752 
(Madras), and 1758 (Bombay) ; in Jamaica 1742, Antigua 1738, 
and St Christopher 1 739 ; soon after which period the Grand 
Lodges of England, Ireland and Scotland had representatives 
at work throughout the civilized world. 

In no part, however, outside Great Britain has the craft 
flourished so much as in the United States of America, where the 
first “ regular ” lodge (/>. according to the ne 7 v regime) was 
opened in 1733 at Boston, Mass. Undoubtedly lodges had 
been meeting still earlier, one of which was held at Philadelphia, 
Penna., with records from 1731, which blossomed into a Grand 
Lodge, but no authority has yet been traced for its proceedings, 
save that which may be termed “ time immemorial right,” 
which was enjoyed by all lodges and brethren who were at work 
prior to the Grand I.odge era (1716-1717) or who declined to 
recognize the autocratic proceedings of the premier Grand T.odge 
of P'ngland, just as the brethren did in the city of York. A 
“ deputation ” was granted to Daniel ( oxe, Ksq. of New Jersey, 
by the duke of Norfolk, Grand Master, 5fh of June 1730, as 
Prov. Grand Master of the “ Pro\’inces of New York, New Jersey 
and Pensilvania,” but there is no evidence that he ever constituted 
any lodges or exercised any masonic authority in virtue thereof. 
Henry Prk'e as Prov. Grand Master of New England, and his 
lodge, which was opened on the 31st of August 1733, in the city 
of Boston, so far as is known, began “ regular ” Freemasoniy^ in 
the United States, and the older and independent organization 
was soon afterw'ards ” regularized.” Benjamin Franklin (an 
Initiate of the lodge of Philadelphia) printed and published the 
Book of Const/tuiiofiSy 1723 (of London, England), in the City 
of Brotherly Love ” in J734, being the oldest masonic work in 
America. English and Scottish Grand Lodges were soon after 
petitidned to grant warrants to hold lodges, and by the end of 
the j8th centur}' several Grand Lodges were formed, the Craft 
becoming vcr>' popular, partly no doubt by reason of so many 
prominent men joining the fraternity, of whom the chief w^as 
George Washington, initiated in a Scottish lodge at Fredericks- 
burg, Virginia, in 1752-1753. In 1907 there were fifty Grand 
Lodges assembling in the IJnited States, with considerably over 
a million members. 

Til Canada in 1909 there were eight Grand Lodges, having 
about 64,000 members. Freemasonry in the Dominion is be- 
lieved to date from 1740. The Grand Lodges are all of com- 
paratively recent organization, the oldest and largest, with 
40,000 members, being for Ontario ; those of Manitoba, Nova 
Scotia and Quebec numbering about 5000 each. 'I'here are 
some seven Grand Lodges in Australia • South Australia coming 
first as a “ sovereign body,” followed closely by New South 
Wales and Victoria (of 1884-1889 constitution), the whole of 
the lodges in the Commonwealth probably ha\'ing fully 50,000 
members on the registers. 

There are many additional degrees w^hich may be taken or not 
(being quite optional), and dependent on a favourable ballot ; 
the dilTiculty, how'cver, of obtaining admission increases as pro- 
gress is made, the numbers accepted decreasing rapidly with each 
advancement. The chief of these are arranged in separate 
classes and are governed either by the “ Grand Chapter of the 
Royal Arch,” the Mark Grand Lodge,” the “ Great Prior)" of 
Knights Templars ” or the “ Ancient and Accepted Rite,” these 
being mutually complementary and intimately connected as 
respects England, and more or less so in Ireland, Scotland, 
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North America and wherever worked on a similar basis ; the 
countries of the continent of Europe have also their own Hautes 
Grades, j *j 

FREEPORT, a city and tlie county -seat of Stephenson county, 
Illinois, in the N.W. part of the state, on the Pecatonica river, 
30 m. from its mouth and about 100 m. N.W. of ('hicago. Pop. 
(1890) 10,189; (1900) ^f whom 2264 were foreign-born; 

(U.S. census, 1910) 17,567. Tlie city is scr\ed by the Chicago ik 
Nortly Western, the (’hicago, Milwaukee St Paul, and the 
Illinois Central railways, and by tlie Rockford is: Interurban 
electric railway. The Illinois (Central connects at South Free- 
port, about 3 m. S. of E'reeport, with the Chicago Great Western 
railway. Among Freeport’s manufactures are foundry and 
machine shop products, carriages, hardw^arc specialties, patent 
medicines, windmills, engines, incubators, organs, beer and 
shoes. The Illinois (‘entral has large railway repair shops here. 
The total value of the city’s factory product in 1905 was 
an increase of 14-8 siniv 1900. In the sur- 
rounding countiy" cereals arc grown, and swine and poultry are 
raised. Daitying is an important industry also. 'I’hc city 
has a Carnegie library (1901). In the Court House Square is 
a monument, 80 ft. high, in memoiy^ of the soldiers who died 
in the Civil War. At the corner of Douglas Avenue and 
Mechanic. Street a granite boulder commemorates the famous 
debate between Abraham Lincoln and Stephen A. Douglas, 
held in E're.eport on the 27th of Augu.st 1858. Tn that dehat i* 
Lincoln emphasized the differences between himself and the 
radical anti-slavciy" men, and in answer to one of Lincoln's 
questions Douglas declared that the people of a territory, through 
“unfriendly” laws or denial of legi.slativr protect ion, could 
exclude slavery, and that “ it matters not what way the Supreme 
Court may hereafter decidi* on the abstract question whether 
slavery may or may not go int(» a territory under tlu‘ C’onstitu- 
tion.” This, the .so-called “ Freeport doctrine,” greatly weakened 
Douglas in the presidential election of i860. Freeport was 
settled in 1835, was laid out and named W^inneshiek in 1836, 
and in 1837 under its present name was made the county-seat 
of Stephenson county. It was incorporated as a town in 1850 
and chartered as a city in i8qi^. 

FREE PORTS, a term, strictly speaking, given to loralitit‘S 
where no customs duties arc levied, and where no customs super- 
vision exists. In these ports (subject to payment for specific* 
services rendered, wharfage, storage, and to the observance 
of local police and sanitary regulations) ships load and unload, 
Ciirgoes are deposited and handled, industries are exercised, 
manufactures are carried on, goods are benight and sold, without 
any action cm the part of fiscal authorities. Ports are likewise 
designated “ free ” where a spac*e or zone* exists within which 
commercial operations are c'onduc led witlu*ut payment of imjiort 
or export duly, and without active interference on the part of 
customs authorities. The J^Vench and (iernian dersignations 
for these two descriptions of ports are for the former J.a ViUe 
franrhe, Freihajcn \ for the latter Lc Pori pane, Frejhczirk or 
Freila^er. The l*mglish phrase free jiort applies to both.^ 'J’hc 
leading conditions under which free ports in luiropc derived their 
origin were as follows (1) When public order became rc*- 
cstablished during the middle ages, trading centres were gradually 
formed. Marts for the exchange and purrha.se* of gocids arose in 
different localities. Many Italian settlements, constituting free 
zones, W'ere established in the Levant. 'I'he Hansi*atir towns 
arose in the 12th century, (ireat fairs became recognized— 
the Leipzig charter was granted in i.?68. 7'hc*se localities were 
free as regards c-ustoms dutic*s, although dues of the nature of 
octroi charges were often levic*cl. (2) Until the iqth century 
Kuropcan states wTre numerous, and often of small size. A rcord- 
ingly uniform cusIottjs tariffs of wide application dicl not exist. 

* In riiina at the* piescnt time* (1902) certain ])orts are desipialetl 
“ free and oj>en.'’ 't his phrase means that the ports in (piestion an 
(i) open to fon i^jn trade, and (2) that vessels en^ja^i'd m over‘^<*a 
voyages ma\ fr(*eJy r(*sorl there. Exemption Irom ])aym(*nt c»l 
ciKstoms duties IS not ini[)lH*d, which is a matter distinct Irom the 
pcrmi.ssion granted under treaty engagenu*nts to foreign vessels to 
carry cargoes to and from the “ lri*at v port*' ” 
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Uniform rates of duty were fixed in England by the Subsidy Act 
of t66o. Jn France’, before the Revolution (besides the free 
ports), Alsace and the l.orraine Bishoprics were in trade matters 
treated as foreign countries. The unification of the German 
customs tariff began in 1834 with the Steuerverein and the 
Zollverein. The Sj)anisli fiscal system did not include the Basque 
provinces until about 1850. 'Ehc uniform 1 talian tariff dates from 
1861. 'riiiis until very recent times on the Continent free ports 
were cornpatil>lc with the fiscal policy and practice of different 
countries. (3) Along the Mediterranean coast, up to the i()th 
century, convenient shelter was needed from corsairs. In other 
ci)r. tinental countries the prevalent colonial and mercantile 
policy sought to create trans-oceanic trade. Free ports were 
advantageous from all these points of view. 

In fo 1 Vnvin!» the* history of these harhonrs in Enropo, it to be 
observed that in Great Britain free hax’t* nc\’er existed. In 

J552 it was coiUempUted to place Hull and Southampton on this 
lootin'!, Init the design wa.s abandoned. Snlisecpiently the bonding 
and not llie Iree port j-vsteni was adopted in the Thiited Kingdom. 

/l//s/>'?rt-y-y//wgrtn'.--Fiiimo and I rieste were rcsiiuctivcly free jxirts 
during tlie periods i722-jK(j^ and 1710-18Q3. 

yyWgiMiw.- 1 'he <*mpcror Josej h II. during his visit to the Austrian 
Nelherlaiuls in June 1781 endeavoured to create a direct trade 
jietween tliat country and India f)stend vnxs made a free port, 
aiul large lumdmg lacilities wei-c afforded at Bruges, Brussels, Ghent 
and Louvain. Jn 1796, however, the revolutionary government 
al»oiished tli(“ O.steiul privijogos. 

Denmark, hi November 180,^ an area of about 150 acres at 
Copenhagen was op«*ned a.s a Ire** port, and great facilities an* 
.afloided lor .shipjiing and commercial operations in order that the 
Jl.il 1 1C traile m.'iy cemtre there 

I'Kiua - M.nrsi illes was a free port in the tiiiddle ages, aud .so 
was DiinUiilc wlu*n i( fonivd ])ait of J^danders. lu 1669 these* privi- 
leges were confirmed, and extended to Bayonne In 178.^ there was 
a’lresh conhrmalion, and Lorient and St jean de Luz were included 
in tlie oidonuance. The National Assembly in 1790 maintained 
tJiis poJicy, and created Irce ports m llu* Ideucli West liulias. In 
179*5, how(‘v<*r, all such jirivileges were aboli.shed, but large bonding 
frieiiities wen* nllow(*d at Marseilles to favour the T.evant trade The 
govi'rnmont ol I.ouis XVUI. m ihi.| reshired, and in X871 a<gaiii 
revok<‘d, the Iree port j)iiMlei;e;s 01 Aiurseilh's. 'fliere are now no 
In'c port.s in JT'aue** or 111 I'reucli possession s ; the bondm.-*. system 
IS in tfiree, 

Grimr/wn'.— Bn'nien, IJamburg and T.ubecU were reconstitnled 
Ireo towns and luirls under the treaties ol i8i..|-i8i5. ('<Ttain minor 
ports, an'i several landing-sUiges on the J<hine and the Neckai, 
were also de.signatcd iiec. A.s (lie Zollverein policy became accepted 
throughout Oerinany, previous ]ii\ileges wne gradually lessened, 
aud sin a* 1888 only Ihimbim* remains a Inr port. There an area 
of alxiiit 2500 acres is exeni] 1 from custom!; duties atul control, 
.iikI is l.'irgely u.sed Joi sliipping ami commercial purposes. Bremet- 
h.iven h.is a simil.u ana ol nearly 700 acres. Brake, J^remen, Cux- 
!iav*’n, ICmden, Geestmiiinde, N<*ufahrwassei ami Stettin posse.ss 
I'reilie/irke areas, portions ol (he larger port, lleligolan*! is ouLside 
the Zollverein - praciically a loivjgm country. 

In Italy tree jiorts wen* iinmerons and important, and j)os.scssrd 
piivileges which varied .it <liflerent dales. They were -Ancona, 
during (he peiiod 1696 iSriH ; Jlrindisi, i8.j5-i8b2 ; I.«*ghoni (in 
the T7tli and rStli cenluries a very important Mediterranean har- 
boui). 1071,-1807; Mi'ssina, ihgS“i87o; Senigallia, 1821-1808, 
dining the inontli of the local fair. Venice jHissessed wareiioiises, 
e<^ui^ale^t to bonded stores, lor German and Turkish trade dining 
tlie Republic, and was a Iree (lort 1851-187 i. Gimoa w'as a fn*e jiort 
in the time ol tlie Republic and under the French Empire, and was 
continued as sucli bv the treaties ol 1814-1815. The frtn; port was, 
how «'ver, changed nilo a " d<*po.silo Iranco ” by a Jaw' pa-ssed in j8<j 5, 
and only .storing privilege's now remain 

Rumania iJrail.i, Gala 1 7 and Kii.stenji W’ere free ports (for a 
period ol about forty years) up to 1883, when bonded warehouses 
w-ere establi.shed by the Rnmmiian government. Siilina remains free. 

Aidiaiigel was^a tree port, at least tor Jinglish goods, 
lioin 1553 to i() 48. Dumig this ]»eriod Engli.sh jiroducts were 
admit (e<l into Russia via Archangel without any customs payment 
for internal consnmplion, mid also in transit to Persia, The tsar 
Alexis revoked this grant on the execution of Charles T. Free 
ports weie opened in 1895 at Kola, in Kusskui I^iplaiid. Dalny, 
ad)oinmg Port .\rthui ,w .i^ a free port during the Russian occupation ; 
and Japan alter tiie war decided to renew this pri\ilcge as .soon as 
jmicticable, 

T'he number of free jmrts ouisuh* Europe has also lessened The 
administrative j>olic\ of Fuiujiv'an coimtiies has lieeii graduallv 
.idopud in other parts of the woild, and customs duties have become 
almost uui\ers.il, con, oined with bonding and tianshipmeiit facilities. 
Ill Britisli colonies .uul jKissessions, undei an act of parliament 
passi'tl ill and rt*praled in i8()7, two ports in Dominica and lour 
in jainaica were Iree Alalacca, iVnanj, and Singapore have lieen 
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free ports since 182 1, Hong- Kong since 1842, and Weihaiwei since 
it was leased to Great JTritain in 1898. Zanzibar was a free port 
during 1892-1899. Aden, Gibraltar, St I*Ielena and St Thomas 
(West Indies) are sometimes designated free ports. A few duties 
arc, liowever, levied, which are really octroi rather th;ui cii.stoms 
charges. These places arc mainly stations for coaling and awaiting 
orders. 

Some harbours in the Netherlands East Indies were free ports 
bctw'cen 1829 and 1899 ; but thc.se privileges were withdrawn by laws 
p.asscd in 1898-1899, in order to establish uniformity of customs 
.'idministration. Harbours where custom houses arc not maintained 
will lie practically closed to foreign trade, though the governor- 
general may in special circumstances vary the application ol the 
new' regulations. 

Macao has Ixjcn a free port since 1845. Portugal has no other 
harbour of this character. 

T'he American Republics have adopted tfie bonding sysbin. In 
1896 a tree wharf was opened at New Orleans in imitation ot the 
lecent European plan. Livingstone (Guatemala) was a ficc port 
during the period 1SS2-1888. 

'The privileges enjoyed under the old free port system benefited 
the towns and di.stricts where they existed ; and their aboli- 
tion has been, locally, injurious. These place.s were, however, 
“ foreign ” to their own countr\% and their inland intercourse 
was restricted by the duties levied on their products, and by the 
precautions adopted to prevent eyiision of tliese charges. With 
fiscal irsagcs involving preferential and deferential treatment 
of goods and places, the drawbacks thus arising did not attract 
serious attention. Under the limited means of communication 
wMthin and beyond the country, in former times, these con- 
veniences were not much felt. But when fin ince departments 
became more completely organized, the free port system fell out 
ol favour willi fiscal authorities : it afforded opportunities for 
.smuggling, and impeded uniformity of action and practice. 
It becanu*., in fact, out of harmony with the adm mist rat ivx and 
financial policy of later times. Bonding and entrepot facilities, 
on a scale commensurate with local needs, now* .satisfy trade 
requirements. In countries where high customs duties arc levied, 
and where fiscal regulations arc minute and rigiil, if an extension 
of foreign trade is drsirerl, and the competition which it involves 
IS a national aim, special lacilities must be granted for this pur- 
pose. In these circumstances a free zone sufficiently large to 
admit of commercial operations and transhipments on a scale 
which will fulfil these conditions (watched but not interfered with 
by the custom‘s) becomes indispensable. The German go\'crn- 
ment have, as wc lia\'C seen, maintained a free zone of tlii.s Tuiture 
at Hamburg. And when the free port at ( openhagen was opened, 
counter measures were adopted at Danzig and Stettin. An 
agitation has arisen in I’Vancc to proxido at certain ports free 
zones similar to those at Gopenhagen and Hamburg, and to open 
free ports in French posse.ssions. A bill to this effect was sub- 
mitted to the chamber of deputies on the 12th of April 1905. 
Colonial free ports, such as Hong-Kong and Singapore, do not 
interfere w'ilh the uniformity of the home customs and excise 
policy. The.se two harbours in particular lia\'e become great 
.shipping resorts and distributing centres. The polic}' w’hich led 
to their establishment as free ports has certainly promoted 
British comuiercial interests. 

Sec the Parliamentary I*aper on “ Continental Free Ports,” 1904. 

(C. M. K.*) 

FREE REED VIBRATOR (Fr. ancht litre, (ier. durchscMagende 
Zunge, Ital. ancia or lingua libera)^ in musical instruments, a 
thill metal tongue fixed at one end and vibrating freely either 
in surrounding space, as in the accordion and concertina, or 
enclosed in a pipe or channel, as in certain reed stops of the 
organ or in the harmonium. The enclosed reed, in its typical 
and theoretical form, is fixed over an aperture of the same shape 
but just large enough to allow it to swing freely Ixickwards and 
forw^ards, alternately o]v;ning and closing the aperture, \vhen 
driven by a current of compressed air. We hive to deal with 
air under three different conditions in considering the phenome- 
non of the sound produced by free reeds, (i) The stationary 
column or .stratum in pipe or channel containing the reed, whi(‘h 
is notmally at rest. (2) The wind or current of air fed from the 
bellows with n variable velocity and pressure, which is broken 
up into periodic air puffs as its entrance into oipe or channel is 
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alternately checked or allowed by the vibrator. (3) The disturbed 
condition of No. i when acted upon by the metal vibrator and 
by No 2, whereby the air within the pipe is forced into alternate 
pulses of condensation and rarefaction. The free reed is there- 
fore not the tone-producer but only the exciting agent, that is 
to say, the sound is not produced by the communication of 
the free reed s vibrations to the surrounding air,^ as in the case 
of a vibrating string, but by the series of air pufTs punctuated by 
infinitesimal pauses, which it produces by alternately opening 
and almost closing the aperture.- A musiail sound is thus 
produced the pitch of which depends on the length and thick- 
ness of the metal tongue ; the greater the lengtli, the slower 
the vibrations and the lower the pitch, while on the contrary, 
the thicker the reed nt'ar the shoulder at the fixed end, the 
higher the pitch. It must be borne in mind that the periodic 
vibrations of the reed determine the pitch of the sound solely 
by the frequency per second they impose upon the pulses of 
rarefaction and condensation within the pipe. 

The most valuable characteristic of the free reed is its power 
of producing all the delicate gradations of tone between forte and 
piano by virtue of a law of acoustic.s 
governing the vibration of free reeds, 
whereby increased pressure of wind pro 
duces a proportional increase in the 

T C volume of tone. The pitch of any sound 

I \ / depends upon the frec|ueney of the 

I I sound-waves, that is, the number per 

second which reach the ear ; the fullness 
‘ of sound depends upon atnjditude 

of the waves, or, more slri('Uy speaking, 
of the swing of the transmitting partk'Ies 
of the medium — ^greater pressure in the 
air current (No. 2 above) which sets the 
vibrator in motion producing amplitude 
of vibration in the air within the re- 
ceptacle (No. 3 above) serving as reson- 
ating nKidiiitn. The sound produced by 
the free reed itself is weak and requin*- 
to be reinforced by means of an ad- 
ditional stationary column or stratum of 
air. Free reed instruments are therefore 
classified according to the nature of tlie 
resonant medium provided :—(i ) Free 
reeds vibraling in pipes, such as the reed 
stops of church organs on the continetu 
Ihiropc (in Fngland the reed pipes are gener.illy provided 
wit'n beating reeds, see Reed Instrumk.ms and Fi.arinkt). 
(2) Free reeds vibrating in re<Ml compartments and reinforced 
by air chambers of various shapes and sizes as in the har- 
monium (q.v.). (3) Instruments like the accordion and con- 

certina having the free reed set in \’ibration through a valve, 
but having no reinforcing medium. 

The arrangement of the free reed in an organ pipe is simple, 
and does not differ greatly from that of the, beating reed shown 
in fig. 2 for the purpose of comparison. Tlie reecl-box, a rect- 
angular wooden pipe, is closed at the bottom and covered on one 
face with a thin plate of copper having a rectangular slit over 
which is.fixed the thin metal vibrating tongue or rcccl as described 
above. The reed-box, itself open at the top. is enclo.sed in a feed 
pipe having a conical foot pierced with a small Ik fie through 
which the air current is forced by tiie action of the bellow.s. 
The impact of the incoming compressed air against the reed 
tongue sets it swinging through the slit, thus causing «i disturb- 
ance or scries of pulsations within the reed-box. 'J'he air then 
finds an e.scape through the resonating medium of a pipe fitting 
over the reed-box and terminating in an inverted cone (:o\^(!rcd 
with a cap in the top of which is pierced a small hole or vent. 
The quality of tone of free reeds is due to the tendency of air set 


From J. D. Biot, Traitv de 
r vp€rnuentah\ 

Kig. 1. -Grenif’s 
otgan pipe fitted with 
fri:<^-reecl vibrator. 

A, Tuiiiii/,? wire, 

D, I'ree reed. 

K, Keed-Iiox. 

B, (', F'eed pipe with 

conical foot. 

T, Part ol resonating 
pipe, the upper end 
with cap and vent 
holt; being shown 
separately at the 
bide. 
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^ See H. Ilolniholtz, Die- Lehve von den Toncmpfnidiwgen (Bruns- 
wick, 1877), p. TOO. 

'■* See al.so Ernst Heinrich and Wilhelm WcIkt, Wellcnlehre 
(Leipzig, 1825), where a particularly lucid explanation ol the pheno- 
menon is given, pj). 526-530. 


m periodic pulsations to divide into aliquot vibrations or loops, 
producing the phenomenon known as 
harmonic overtones or upper partials, 
which may, in the highly composite 
clang of free reeds, be di.scerned as far 
as the 16th or 20th of the series. Tlie 
more intermittent and interrupted the 
air current beamies, the greater the 
number of the upper partials produced.** 

The power of the overtones and their 
relation to the fundamental note depend 
greatly upon the form of the tongue, its 
position and the amount of the clearance 
left as it swings through the aperture. 

Free reeds not associated with reson- fkj. 2 -—Organ pipe 
ating media as in the concertina are fitted vith lioating md. 
peculiarly rich in harmonics, but as the Beating reid. 
higher harmonics lie very close together, If’ 
disagreeable dissonances and a harsh Xu^ed lupo. 
tone result. The resonating pipe or vv’ ( onical loot, 
cliamber when suitably accommodated Hole through 
to the reed greatly modifies the tone by 
reinforcing the harmonics proper to itself, * ' ^ • 

th • others sinking into comparative insignificance. In order to 
produce a full rich tone, a icsona-tor should be eliosen whose 
deepest note coincides with the fundamental tone of the reed. 
The other upper partials will also be reinforced thereby, but to 
a less degree, the hightM* the harmonics.* 

For tlu* history of tlie iij>])hc.ition ol tlir free iced to Keyboard 
iii.strumeiits .see JIarmonutm. (K. S.) 

FREESIA, in botany, a genus of plants belonging to the Iris 
lamily (Iridaceae), and containing a single s])eeies, F. rrfracta, 
native at the* ( ape of Good Hope. The plants grow Irom a c'orm 
(a solid bulb, as in (nihiiolns) whic'h sends up a tuft of long 
narrow leaves and a slighllv branc'hed stem bearing a few lt‘avcs 
and loose onc'-sided spikes of fragrant narrowly funnel-shaped 
flowers. Several varieties aie know'ii in cultivation, differing 
1 i.i the colour of the fiow’cT, which is wliite, cream or yellow. 

• They form pretty greenhouse* |)lants whicl) are readily increased 
{ from se •(!. Tliey are (‘xtensively grown for the market in 
('•uernsey, IC.igland and America. By potting successively 
throughout the autumn a suj)ply of flowers is obtained through 
winter and spring. Some very fine large-nowereel \'arieti(‘s, 
me'luding rose-e'oloiircd om*s, are now' being raised by xaiious 
growe'rs in ICngland, and are a great in)j)ro\ enK*nl on the older 
forms. 

FREE SOIL PARTY, a political parly in the United Stales, 
wfiiieTi was orgmii/.ed in 1847-18, |S to oppose the extension of 
slavery into the 'rerritories. It was a combination eif tle^ political 
abolitionists — many of whom had formerly bec'u identified with 
tlie more radie-al Fibecty parly - the anti-slavery Whigs, and the 
faction of the Democratic: parly in the state of 'ncw Yrirk, called 
“ Barnburners,” who favoured the. prohibition of .slavcrv, in 
accordance with the ” Wilmot Troviso ” (sc‘e Wilmot, David), 
in the territory acquire*d from Me-xico. Tlie* parly w'as iirominent 
in the presidential aimpaigns of 1848 and 1852. At the national 
convention held in Bufi'alo, N.V.,on the* gth and lothof August 
1848, they sticurecl the nomination to the prc'sidency of ex- 
Presidenl Martin Van Burc*n, wfiio had fail(*d to ^ec:ure nomination 
by the Democrats in 18:14 because of hi.s opposition to the annexa- 
tion of Texas, and of Charles Francis Adams, of MassacJuisetts, 
ior the vicc-prt^sidency, taking as their “ piatform " a Declaration 
that Congress, having “ no more pow'cT to make.* a slave than to 
make a king ” w'as bound to restrict sl:i\’cTy to the slave states, 
and concluding, we inscribe on ciiir banne^r ‘ Free Soil, Free 
Speech, Frcjc LaborandFre-e Man, ’and under itw’cwnll figlit cm ami 
fight ("ver, until a Iriumpliant victory shall rew^ard cmr e xertions.*’ 
The Liberty parly had iireviously, in November 1847, numinated 

• Sff IT'lndiolfz. fii- p. 167. 

* Th(‘S'* phcnomrnri arc cK'arlv explained n 1 errentev kniglb bv 

SedF'v TayJor in S<.nni/ nnd Music (fx>ndon, i 8 oC 4 , p]‘ 1 S’, «'»nd 

])p. 74-HC).' See also Fiiedrich Zamminer, The Musik und die musika- 
lischftn Insirumonie^ &c. (toe.ssen, 1855), p. 2c. i. 
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John P. Hale and Leicester King as president and vice-president 
respectively, but in the spring of 1848 it withdrew its candidates 
and joined the “ free soil ” movement. Representatives of 
eighteen states, including Delaware, Maryland and Virginia, 
attended the Buffalo convention. In the ensuing presidential 
election Van Buren and Adams received a popular vote of 
291,263, of which 120,510 were cast in New York. They re- 
ceived no electoral votes, all these being divided between the 
Whig candidate, Zachary Taylor, who was elected, and the 
Democratic candidate, Lewis Cass. The free soilers,’" however, 
succeeded in sending to the thirty-first Congress two senators 
and fourteen representatives, who by their ability exercised an 
influence out of proportion to their number. 

Between 1848 and 1852 the “Barnburners'’ and the “Hunkers,” 
their opponents, became partially reunited, the former returning 
to the Democratic ranks, and thus greatly weakening the PYee 
Soilers. The party held its national convention at Pittsburg, 
Pennsylvania, on the iith of August 1852, delegates being 
present from all the free states, and from Delaware, Maryland, 
Virginia and Kentucky ; and John P. Hale, of New Hampshire, 
and George W. Julian of Indiana, were nominated for the 
presidency and the vice-presidency respectively, on a platform 
which declared slavery “ a sin against Ciod and a crime against 
man,” denounced the Compromise Measures of 1850, the fugitive 
slave law in particular, and again opposed the extension of 
slavery in the Territories. These candidates, however, rccei\'ed 
no electoral votes and a popular vote of only 156,14c), of 
which but 25,329 were polled in New York. By 1856 they aban- 
doned their separate organization and joined the movement 
which resulted in the formation of the pow'erful Republican 
party (</.?'.), of which the Free Soil party w'as the legitimate 
precursor. 

FREE-STONE (a translation of the O. PT. jrmiche f>cre or pierre, 
t.e» stone of good quality; the mudern i<'ron<‘h equivalent is 
pterre de taille, and Ital. pietra moUe), stone used in architecture 
for mouldings, tracer)^ and other work required to be worked 
with the chisel. I'he oolitic stones arc generally so called, 
although in some countries soft sandstones are used ,* in some 
churches an indurated chalk called “ chinch " is employed for 
internal lining and for carving. 

FREETOWN, capital of the British colony of Sierra Leone, 
West Africa, on the .south side of the Sierra Leone estuary, about 
5 m. from the cape of that name, in 8° 29' N., 13° 10' W. Pop. 
(1901) 34,463. About 500 of the inhabitants are Europeans. 
Freetown is picturesquely situated on a plain, closed in behind 
by a .succession of wooded hills, the Sierra Leone, rising to a height 
of 1700 ft. As nearly every house is surrounded by a courtyard 
or garden, the town covers an unusually large area for the number 
of its inhabitants. It possesses few buildings of architectural 
merit. The principal are the governor's residence and govern- 
ment offices, the barracks, the cathedral, the missionary institu- 
tions, the fruit market, Wilbcrforce Hall, courts of justice, 
the railway station and the grammar school. Several of these 
institutions are built on the slopes of the hills, and on the highest 
point, Sugar Loaf Mountain, is a sanatorium. The bo tank- 
gardens form a pleasant and favourite place of resort. The roads 
are wide but badly kept. Horses do not live, and all wheeled 
traffic is done by manual labour— hammocks and sedan-chairs 
are the customar>' means of locomotion. Notwithstanding that 
Freetown possesses aa abundant and pure water-supply, drawn 
from the adjacent hills, it is enervating and unhealthy, and it 
was particularly to the capital, often spoken of as Sierra Leone, 
that the designation “ White Man's Grave ” applied. Since the 
beginning of the 20th centuiy^ strenuous efforts have been made 
to improve the .sanitar}’ condition by a new .sy.stem of drainage, 
a better water service, the filling up of marshes wherein the 
malarial mosquito breeds, and in other directions. A light 
railway 6 m. long, opened in 1904, has been built to Hill Station 
{900 ft. high), where, on a healthy site, are the residences of the 
government officials and of other Europeans. As a consequence 
the public health has improved, the highest death-rate in the 
years looj -1907 being 29-6 per 1000. The town is governed 
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by a municipality (created in 1893) with a mayor and councillors, 
the large majority being elective. Freetown was the first place 
in British West Africa granted local self-government. 

Both commercially and strategically Freetown is a place of 
importance. Its harbour affords ample accommodation for the 
largest fleets, it is a coaling station for the British navy, the head- 
quarters of the British military forces in West Africa, the sea 
terminus of the railway to the rich oil-palm regions of Mendiland, 
and a port of call for all steamers serving West Africa. Its 
inhabitants are noted for their skill as traders ; the town itself 
produces nothing in the way of exports. 

In consequence of the character of the original settlement 
(see Sierra Leone), 75 % of the inhabitants are descended from 
non-indigenous Negro races. As many as 150 different tribes 
are represented in the Sierra Leonis of to-day. Their semi- 
Europeanization is largely the result of missionary endeavour. 
The only language of the lower class is pidgin-English — quite 
incomprehensible to the newcomer from Great Britain,- but 
a large proportion of the inhabitants are highly educated men 
who excel as lawyers, clergymen, clerks and traders. Many 
members of the upper, that is, the best-educated, class have 
filled official positions of great re.sponsibility. The most noted 
citizens are Bishop (Yowther and Sir Samuel Lewis, chief justice 
of Sierra Leone 1882-1894. Both were full-blooded Africans. 
The Kru-mcn form a distinct section of the community, living 
in a separate quarter and preserving their tribal customs. 

Since 1861-1862 there has been an independent Episcopal 
Native Church ; but the Church Missionary Society, which in 
1804 sent out the first missionaries to Sierra Leone, still maintains 
various agencies. Furah Bay ('ollege, built by the society on 
the site of General Charles Turner’s estate (i J m. E. of PYcctown), 
and opened in 1828 with six pupils, one of whom was Bishop 
Crowther, was affiliated in 1876 to Durham University and has 
a high-class curriculum. The WY‘sleyans have a high school, a 
theological college, and other educative agencies. The Moslems, 
who are among the most law-abiding and intelligent citizens of 
Freetown, have several state-aided primary schools. 

FREE TRADE, an expression which has now come to be 
appropriated to the economic policy of encouraging the greatest 
possible commercial intercourse, unrestricted by “ protective ” 
duties (see Protection), between any one country and its neigh- 
bours. This policy was originally advocated in France, and it 
has had its adherents in many countries, but Great Britain 
stands alone among the great commercial nations of the world 
in having adopted it systematically from 1846 onwards as the 
fundamental principle of her economic policy. 

In the economic literature of earlier periods, it may be noted 
that the term “ free trade " is employed in senses which have no 
relation to modern usage. The term conveyed no suggestion 
of unrestricted trade or national liberty when it first appeared 
in controversial pamphlets ; Mt stood for a freedom conferred 
and maintained by authority - like that of a free town. The 
merchants desired to have good regulations for trade so that they 
might be free from the disabilities imposed upon them by 
foreign princes or unscrupulous fellow-subjects. After 1640 the 
term seems to have been commonly current in a different sense. 
When the practice which had been handed down from the middle 
ages — of organizing the trade with particular countries by means 
of privileged companies, which professed to regulate the trade 
according to the state of the market so as to secure its steady 
development in the interest of producers and traders— was 
seriously called in question under the Stuarts and at the Revolu- 
tion, the interlopers and opponents of the companies insisted 
on the advantages of a “ Free Trade " ; they meant by this 
that the various branches of commerce should not be confined 
to particular persons or limited in amount, but .should be thrown 
open to be pursued by any Englishman in the way he thought 
most profitable himself.- Again, in the latter half of the i8th 

' E. Missclclcn, Free Trade of the Meanes to make Trade Flourish 
(1622), p. 68 ; (i. Malyiies, The Maintenance of Free Trade (1622), 
p. 105. 

2 H. I'arker, 0 / a Ftee Trade (1648), p. 8. 



FREE TRADE 89 


century, till Pitt’s financial reforms ^ were brought into operation, 
the English customs duties on wine and brandy were excessive ; 
and those who carried on a remunerative business by evading 
these duties were known as Fair Traders or Free Traders.*-* 
Since 1846 the term free trade has been popularly used, in 
England, to designate the policy of Cobden {q^v.) and others who 
advocated the abolition of the tax on imported corn (see Corn 
Laws) ; this is the only one of the specialized senses of the term 
which is at all likely to be confused with the economic doctrine. 
The Anti-Corn Law movement was, as a matter of fact, a special 
application of the economic principle ; but serious mistakes have 
arisen from the blunder of confusing the part with the whole, 
and treating the remission of one particular duty as if it were the 
essential element of a policy in which it was only an incident. 
W. E. Gladstone, in discussing the effect of improvements in 
locomotion on British trade, showed what a large proportion of 
the stimulus to commerce during the 19th century was to be 
credited to what he called the “ liberalizing legislation ” of the 
free-trade movement in the wide sense in which he used the term. 
“ 1 rank the introduction of cheap posUxgc for letters, docu- 
ments, patterns and printed matter, and the abolition of all taxes 
on printed matter, in the categoiy^ of Free Trade Legislation. 
Not only thought in general, but every communication, and every 
publication, relating to matters of l:)usiness, was thus set free. 
These great measures, then, may well take their place beside the 
abolition of prohibitions and protective duties, the simplifying 
of revenue laws, and the repeal of the Navigation Act, as forming 
together the great code of industrial emancipation. Under this 
code, our race, restored to freedom in mind and hand, and braced 
by the powerful stimulus of open competition with the world, has 
upon the whole surpassed itself and every other, and has won for 
itself a commercial primacy more evident, more comprehensive, 
and more solid than it had at any previous time possessed.” ^ 
In this large sense free trade may be almost interpreted as the 
combination of the doctrines of the division of labour and of 
laisseZ'-faire in regard to the world as a whole. 'Jlie division of 
labour between different countries of the world— .so that each 
concentrates its energies in supplying that for th(‘ production 
of which it is best fitted— appears to offer the greatest possi- 
bility of production : lait this result cannot be secured unless 
trade and industry are treated as the primary elements in the 
welfare of each community, and political considerations are not 
allowed to hamper them. 

Staled in its simplest form, the principle which underlies the 
doctrine of free trade is almost a truism ; it is directly deducible 
from the very notion of exchange {q.v.). Adam Smith and his 
successors have demonstrated that in every case of voluntary 
exchange each party gains something that is of greater value- in- 
use to him than that with which he parts, and that consequently 
in every exchange, either between individuals or betw^een 
nations, both parties are the gainers. Hence it necessarily 
follows that, since both parties gain through exchanging, the more 
facilities there are for exchange the greater will be the advantage 
to every individual all round.^ There is no difficulty in translat- 
ing this principle into the terms of actual life, and stating the 
conditions in which it holds good absolutely. If, at any given 
moment, the mass of goods in the world were distributed among 
the consumers with the minimum of restriction on interchange, 
each competitor would obtain the largest possible share of the 
things he procures in the world’s market. But the argument 
is less conclusive when the element of time is taken into account ; 
what is true of each moment separately is not necessarily true 
of any period in wdiich the conditions of production, or the 
requirements of communities, may possibly change. Each 
individual is likely to act with reference to his own future, but 

^ (1787), 27 Geo. HI. c. 13. 

Sir Walter Scott, Guy Mannefing, chapter v. 

® Gladstone, " Free Trade, Railways and Commerce,” in Nine- 
teenth Century (Feb. 1880), vol. vii. p. 370. 

Parker states a similar argument in the form in which it suited 
the special problem of his day. “ If merchandise be good for the 
commonweal, then the more common it is made, tlie more open it is 
laid, the more good it will convey to us.” Op. cit. 20 


it may often be wise for the statesman to look far ahead, beyond 
the existing generation. * Owing to the neglect of this element of 
time, and the allowance which must be made for it, the reasoning 
as to the adx'antages of free trade, which is perfectly sound in 
regard to the distribution of goo(ls already in existence, ma\’ 
l^ecome sof)histical,‘* if it is put forward as affording a complete 
demonstration of the benefits of free trade as a regular policy. 
After all, human society is very' complex, and any attempt to 
deal with its problems off-hand by appealing to a simple principle 
raises the suspicion tliat some important factor may have been 
left out of account. When there is such mistaken sim])lification, 
the reasoning may seem to have complete certainty, and yet it 
fails to produce conviction, because it does not profess to deal 
with the problem in all its aspects. When we concentrate atten- 
tion on the phenomena of exchange, we are viewing society as a 
mechanism in which each acts under known laws and is impelled 
by one particular force- That of self-interest ; now, society is, 
no doubt, in this sense a mechanism, but it is also an organism,' 
and it is only for very short periods, and in a very limited way, 
that we can venture to neglect its organic character without 
running the risk of falling into serious mistakes. 

The doctrine of free trade maintains that in order to secure 
the greatest possible mass of goods in tlie world as a whole, and 
the greatest possibility of immediate comfort for the consumer, 
it is expedient that there should be no restriction on the exchange 
of goods and servic es either between individuals or communities. 
The controversies in regard to this doctrine have not turned on 
its certainty as a hypothetical principle, but on the legitimacy’ 
of the arguments based upon it. it cerUiinly supplies a principle 
in the light of which all proj>ose(l trade* regulations should be 
criticized- It gives as a basis for examining and e.siimating the 
expen.se at which any ])articular piece of track* restriction is 
carried out ; but thus u.sed, the principle does not nece.ssarily 
condejmn the expenditure ; the game may be worth the candle 
or it may not, but at least it is wc*ll that wc* .should know how 
fast the candle is being burnt. It was in this c'ritic'al spirit that 
Adam Smith examined the ^'ariolls restrictions and encourage- 
ments to trade which were in vogue in his day ; lu* [)roved of each 
in turn tliat it was expensi\’c. but he showed that he was conscious 
that the final decision could not be taken from this standpoint, 
sincehe recognized in regard to the Navigation Acts that “ defence 
is more than opidence.”^ In more recent times, the same sort 
of attitude was taken by Henry Sidgwic k,'* who criticizes various 
protec tive expedients in turn, in the light of free trade*, but does 
not treat it as conveying an authoritative decision on their merits. 

But other exponents of the doctrine have not been content 
to employ it in this fashion. 'They urge it in a more positive 
manner, and insist that free trade pure and simple is the founda- 
tion on which the economic life of the community ought t(» he 
based. By men who advocate it in this way, free trade is set 
forward as an ideal which it is a duty to realize*, and tho.se who 
hold aloof from it or oppose it have* been held up to scorn as if 
they were almost guilty of a crime.’'’ 'J'he development of the 
material resources of the world is undoubtedly an important 
element in the w'elfare of mankind ; it is an aim w'hich is common 
to the whole rac'e, and may be looked upon as contributing to the 
greatest happiness of the* greatest numluT. (ompetition in the 
open market seems to secure that eac’h consume*!* shall obtain the 
best possible terras ; and again, since all mc*n arc consumers 
whether they jiroduc'e or not, or whatever they produce, the 
greatest measure of comforts for c‘ach sc*em.s likely to be attainable 
on these lines. For those* who are frankly cosmopolitan, and who 
regard material prosperity as at all c\'ciits the prime object at 
which public polic’v should aim. the frec'-trade doctrine is readily 

** Schmoller, Grunt/nss (/ei allgcmeinen Volkswittsdiaftslehre 
(1004), ii. (>07. 

® Bydc.s, Snphisnn of Fue Trade ; L. S. Ainery, Fundamental 
Tallacies of J^ree Trade, i ^ 

^ W. (Tmninghani, Fist- and Dei line of the Free Trade Movement^ 
pp. 5-1 1. 

” Wealth id Nations, hook iv. chap. ii. 

Ptinciples of Folilical Fconomy, 

J. Morley’, Life of Cobden, i. 230, 
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transformed, from a mere principle of criticism, till it comes to 
be r(^ardedas the harbinger of a possible Utopia. It was in this 
fashion that it was pul forward by French economists and proved 
attractive to some leading American statesmen in the 18 th century. 
Turgot regarded the colonial systems of the European countries 
iis at once unfair to tlieir dependencies and dangerous to the peace 
of the world. “ It will be a wise and happy thing for the nation 
which shall be the first to modify its policy according to the new 
conditions, and be content to regard its colonies as if they were 
allied provinces and not subjects of the mother country.^’ It 
will be a wise and happy thing for the nation which is the first 
to be convinced that the secret of “ success, so far as commercial 
policy is concerned, consists in employing all its land in the 
manner most profitable for the proprielans all the hands in the 
manner most advantageous to the workman personally, that is 
to say, in the manner in which eacli would employ them, if we 
could let him be simply directfid by his own interest, and that 
all the rest of the mercantile policy is vanity and vexation of 
.spirit. When the entire separation of America shall have forced 
the whole world to recognize this trutli and purged the European 
nations of commercial jealousy there will be one great cause of 
war less in the world.'’ * Pitt, under the influence of Adam 
Smith, was prepared to admit the United SUxtes to the benefit 
of trade with the West Indian (!oloiiies ; and Jefferson, accepting 
the princif)ies of his French teachers, would (in contradistinction 
to Alexander Hamilton) have been willing to see his country re- 
nounce the attempt to develop manufacTures ol her own.- It 
seemed as if a long step might be taken towards realizing the free- 
trade ideal for tlie Anglo-Saxon race ; but Jiritish hhipowners 
insisted on the retention of tlieir privileges, and the propitious 
moment passed away with the failure of the negotiations of 
r78,^.’* Free trade ('cased to be regarded as a gospel, even in 
France, till the idejil was revived in tlie writings of llastial, 
and helped to mould the enthusiasm of Richard Col idea.** 
Ihrough his zealous advoi'ac'y, the doctrine secured converts in 
almost every pan of the world ; though it was only in (ireat 
Britain that a great majority of the citizens became so far 
satisfied with it lliat they adopU^d it as the fouiuLilion of the 
ecofiomic policy of the country. 

It is not difficult to account for the conversion of Great Britain 
to this doctrine ; in the sf)ecial circimistances of the first half of 
the 10th century it was to tlie interest of the most vigorous 
factors in the economic life of the country to secure the greatest 
possible freedom for commercial intercourse, (ircat Britain had, 
through her shipping, access to all the markets of tlie W(»rld ; 
she had obtained such a lead in the application of machinery to 
manufactures that she had a practical monopoly in textile 
manufactures and in the hardware trades ; by removing every 
restriction, she could push her advantage to its farthest extent, 
and not only nmiersell native manufactures in other lands, 
but secure fo( 3 d, and the raw materials for her manufactures, on 
tlxe cheapest possible l(?rms. Free trade thus seemed to offer the 
means of placing an increasing distance lu;tween Britain luid her 
rivals, and of rendering the industrial monopoly which she had 
attained impregnable. The capitalist employer had superseded 
the landowjier as the mainstay of the resources and revenue 
of the realm, and insisted that the prosperiiy of manufactures 
was the primary interest of the community as a whole. The 
expectation, that a thoroughgoing policy of free trade would not 
only favour an increa^Sc of employment, but also the clujapening 
of food, could only have been roused in a country which was 

* “Mrinoiio," 6 April 177^^, in (Jiitru's^ v’iii. 460. 

3 JciTcrson, A'o/fs ov 275. Sec also the articles on 

jBi'MinsoN and Hamilton, Alexander. 

3 One inciilent.il elfect ot the f.iilnre to secure free trade was that 
the Afric.m slave trade, with West Indies as a depot for .supplying 
the Ameiiean marUi’t, ceased to hi* reiininerative, and the opposition 
to the alK^lition of the tidde was very much weaker than it would 
otherwise hava* been; see I lochstelter, “Die wirtschattlichen und 
pohtlschen Motive liir die Ahscha flung lies britischen Sklaven- 
h.Tudels,'’ ui Sclimoller, Staafs uv.d siKiiilutssruschaftlichc For- 
xxv. i. ^7. 

** J. Welslord, “ Cobdeii’s I'oieign Teacher," in National Rcriew 
(December 1005). 


obliged to import a con.siderable’amount of corn. The exceptional 
weakness, as well as the exceptional strength, of Great Britain, 
among European countries, made it seem desirable to adopt the 
principle of unrestricted commercial intercourse, not merely 
in the tentative fashion in which it had been put in operation 
by Hiiskisson, but in the thoroughgoing fashion in which 
it at last commended itself to the minds of Peel and Gladstone. 
The ‘‘ Manchester men ” saw clearly where their interest lay ; 
and the fashionable political economy was ready to demonstrate 
that in pursuing their own interest they were confeiring the 
benefit of cheap clotliing on ail the most poverty-stricken races 
of mankind. It seemed probable, in llio ’forties and early 'fifties, 
that other countries would take a similar view of their Oivn 
interests and would follow the example which Great Britain had 
set.^ That they Ixavc not done so, is partly due to the fact that 
none of tliern had such a direct, or such a widely diffused, interest 
in increased commercial intercourse as existed in Great liritain ; 
but their reluctance has Ixicn partly the result of the criticism 
to which the free -trade doctrine has been subiected. The 
principles expressed in the writings of Friedrit'h List have taken 
such firm hold, both in America and in Germany, that tlicse 
countries have preferred to follow on tlie lines by which Great 
Britain successfully built up her industrial prosperity in tlie 17th 
and i8th century, rather than on those by whicli they have seen 
iier striving to maintain it since 1846. 

Free trade was attractive as an ideal, because it appeared 
to offer the greatest production of goods to the w’orld as a whole, 
and the largest share of material goods to each consumer ; it is 
cosmopolitan, and it treats consumption, and the interest of the 
consumer, as such, as the end to be considered. Hence it lies 
open to objections which are partly political and partly economic. 

As cosmopolitan, free-trade doctrine is apt to be indifferent 
to national tradition and aspiration. In so far indeed as 
patriotism is a mere aesthetic sentiment, it may be tolerated, 
but in so far as it implies a genuine wdsh and intention to preserve 
and defend the national habits and character to the exclusioii 
of alien elements, the cosmopolitan mind will condemn it as 
narrow and mischievous. In the firbl half of the 19th century 
there were many men who believed that national ambitions 
and jealousies of every kind wen* essentially dynastic, and that if 
monarchies wiue abolished there would be fewer occasions of 
war, so that the ex})enses of the business of government would 
be enormously curtailed. For Uobdcri and his contemporaries 
it was natural to regard the national administrative institutions 
as maintained for the benefit of the “ classes ” and without much 
advantage to the ‘‘ masses.” But in point of fact, modern times 
have shoxvn the existence in democracies of a patriotic .sentiment 
which is botli exclusive and aggressive ; and the burden of 
armaments has steadily increasexl. Jt was by means of a civil 
w'ar that the United Staler attained to a consciousness of national 
life ; while sui^h later symptoms as the recent inteqiretations 
of the Monroe doctrine, or the war with Spain, have proved thiit 
the citizens of that democratic country cannot he regarded as 
destitute of self-aggrandizing national ambition. 

In Germany the growth of militarism and nationalism have 
gone on side by side under constitutional government, and 
ccrtainlv in harmony with predominant public opinion. Neither 
of these communities is willing to sink its individual conc.eption 
of pn^gress in those of the world at large ; each is jealous of the 
intrusion of alien elements which cannot be reconciled with its 
own political and social system. And a similar recrudescence 
of patriotic feeling has been obserx'able in other countries, such 
as Norway and Hungary : the growth cf national sentiment 
is shiavn, not only in the attempts to revive and popularize the 
use of a national language, but still more decidedly in tlie deter- 
mination to have a real control over the economic life of the 
country. It is here that the new patriotism comes into direct 
conflict with the political principles of free trade as advocated 
by Bastiat and ('obden ; for them the important point was that 
coimtrie.s, by becoming dependent on one another, would be 
prevcnteii from engaging in hostilities. I'lie new nations are 
” Compatriot Cltth Lectures (1905), p. 306. 
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determined that they will not allow other countries to have such 
control over their economic condition, as to be able to exercise 
a powertul influence on their political life. Each is determined 
to be the master in his own house, and each has rejected free 
trade because of the cosmopolitanism which it involves. 

Economically, free trade lays stress on consumption as the 
chief criterion of prosperity, it is, of course, true that goods arc 
produced with the object of being consumed, and it is plausible 
to insist on taking this test ; but it is also true that consumption 
and production are mutually interdependent, and that in some 
ways production is the more important of the two. t'onsumption 
looks to the present, and the disposal of actual goods ; production 
looks to the future, and the conditions under whieh goods cjin 
continue to be regularly provided and thus become available for 
consumption in the long run. As regards the prosperity of the 
community in ihe future it is important that goods should be 
consumed in such a fashion as to secure that they shall be replaced 
or increased before they are used up ; it is the amount of pro- 
duction rather than the amount of consumption that demands 
consideration, and gives indication of growth or of decadence. 
In these circumstances tliere is much to be said for looking at 
the economic life of a country from the point of view which free- 
traders have abandoned or ignore. It is not on possibilities 
of consumption in the present, but on the prospects of production 
in the inlure , that the continued wealth of the community depends; 
and this princi]de is the only one which conforms to the modern 
conception of the essential requirements of sociological science 
in its wider aspect (see Soc’Iologv). 'I his is most obviously true 
in regard to countries of which the resources are veiy im]>erfectly 
developed. Jf their policy is directed to securing the greatest 
possible comfort for each consumer in the present, it is certain 
that progress will be slow ; the planting of industries for which 
the ('ountry has an advantage may be a tedious prexess ; and 
in order to stimulate national efliciency teinporar}^ protection- 
involving what is otherwise unnecessar>' immediate cost to th(‘ 
consumer — may seem to be abundantly justified. Such a free 
trader as John Stuart Mill himself admits that a case may be 
made out for treating “ infant industries ” as exceptions : ' 
and if this exc:eption be admitted it is likely to establish a pn^- 
cedent. After all, the various countries of thc^ world are all in 
different stages oi development : so?ne are old and some an.' 
new : and even the old countries differ greatly in the progress they 
have made in distinct arts. The introduction of nuu^lunerN^ 
has every where changed the conditions of production, so that 
some count l ies have lost and others have gained a spc.Ti:d advan- 
tage. Most of the countries of the world are convinced that the 
wisest economy is to attend to the husbanding of their resources 
of every kind, and to direct their policy not merely with a view 
to consumption in the present, but rathir with regard to the 
possibilities of increased produc:liou in the lulure. 

This deliberate rejection of the doctrine c»f free trade between 
nations, both in its political and economic' aspec-ts, has not 
interfered, however, with the steady progress of free commercial 
intercourse within the boundaries of a single thougli composite 
political community. “ Internal free trade,’’ though the name 
was not then current in this sense, was one of the burning questions 
in England in the 17th century : it was perhaps as important a 
factor as puritan ism in the fall of (’harles I. Internal free trade 
was secured in France in the iSth centuiy ; thanks to flamilton,-' 
it was embodied in the constitution of the United Slates ; it 
was introduced into Germany by Ilismarck ; and was firmly 
established in the Dominion of Canada and ihe^ ('ommonwealih 
of Australia. It became in consequence, where practicable*, a 
part of the modem federal idea as usmdly interpreted. There 
are thus great areas, externally self-protecting, where tree trade, 
us between internal divisions, hits been introduced with little, 
if any, politicixl difliculty, and with considerable economic 
advantage. These cases are soinetimc^s quoted as justifying 
the expectation that the same principle is likely to be adopted 
sooner or later in regard to external trading relations. There 

1 J. S. Mill, Principles nf Political lumintny, book v. ch.’.plcr x. § i. 

8 F. S. Oliver, Alexander Hamilton, 14-’- 


is some reason, howex’er, for raising the question whether free 
trade has been equally successful, not only in its economic, but 
in its .social results, in all the large political communities where 
it has been introduced. I:i a region like the United Suites of 
America, it is probably seen at its best ; there is an immensiJ 
variety of different products throughout that great zone of the 
continent, so that the mutual co-operatifui of the various piirts 
is most beneficial, while the standard of habit and comfort is so 
far uniform ^ throughout the whole region, and the facilities for 
the change of employment are so many, that there is little in- 
jurious competition between diflerent districts. In the Ih'itish 
empire the conditions arc reversed ; but though Ih^ gr<*at self- 
governing colonics have withdrawn from the circle, in the hope 
of building up tltcir own economic lift* in thi'ir own wav, free 
trade is still maintained over a very large part of the IJritish 
empire. Throughout this area, thert: are very varied physical 
conditions ; there is also an exlrai^rdinary vmiely of races, each 
with its own habits, and own standard of comfort ; and in tlicsc 
circumstances it may be doul>ted whether the free competition, 
involved in free trade, is really allogtillier wholcMiine. Within 
this sphere the ideal of Ikistiat and hi.«. followers is being realized. 
England, as a great maiuifaeturing country, luis more than held 
her own ; India and In land arc supplied with manufac tiiri-d 
goods by England, and in each case the population is forced to 
look to the soil for its itkmiis of support, and lor pureluisiug 
power. In each case the preference for tillage, as an (Krupalion, 
has remlcred it comj.'aralively easy to keep the pi*ople on the 
land : but there is some reason to believe that the law of diniiiiisli- 
ing returns is already making itsdf felt, at all events in India, 
and is forcing the jieojile into tleeper poverty. J t may be doubtful 
in the case of Ireland how far tlu^ superiority of England in in- 
dustrial pursuits has prevented the development of manufactures ; 
the progress in the last decades ol the i8Ui eeiitury was too short- 
lived to he conclusive ; Init there is at least a strong impression 
in many quarters that the industries of Ireland might have 
flourished if they had had better ojiporlunities allowed them.'* 
Ill the case of India we know that the JicrcrJitar\' artistic skill, 
whicli had been built iij) in bygone generations, has been stamped 
out. It ^eeins possible that the modern unrest in India, and the 
discontent in lielaiid, may be (‘onneeted with tlx* economic 
coriditioii.s in these countries, on which free trade has 1 K‘en imposed 
without their consent. So far the population which subsists on 
the cheaper food, and has the lower slandanl of life, has been 
the sufferer ; but the mischief might oj'crale in another fashion. 
The self-governing (‘oloiiics at all e\ents leel ihat competition in 
the .same market between races with diffiTent standards of comfort 
has infinite possibilities of mischiil. Jt is easy to conjure up 
conditions under wJiich tlx* standard of comfort of wage-earners 
in England would lx; seriously threater.ed. 

Since the qlh edition of the Knrvdopaedia Britannica was 
IHi Wished it has become clear that the free trade doctrines of 
Eastial and Cobden have not been gaining ground in the world 
at large, and at the opening of tlie 2olh century it could hardly 
be said with confidence that tlx* (jiieslion was “ finally settled " 
so far as ivngland w'as concerned. As to whether the interests ol 
Great Jiritain still demanded that six* should continue on llxi 
line she adojited in the excef)tional conditions of the middle of the 
i()th century, expert opinion was conspicuously divided but 
there remained no longer the old enthusiasm for free trade us 

^ Tlx* NtaiuliHl is, ol course, lower iiniong tlx* ix groes and mean 
whites in the South tliaii in tlie North and West. 

* F. Thaxit lerk, “Free 'rrarie in Jnclia,” m Lconnmic lierien* 
(July 1 007), XVII. 2S4. 

•’ A. 1v. Murray, Ilislotv of the ('onimn i ud and Finamnil Jiclation^ 
h( tween Puf^land and J) eland ^ I 

“ For the tariff r<*lorm Tnov»*Tm‘nl in Fnglisli jxilitirs see the aitide 
on Cif XMHMO A!.x, J Amoii(‘ continental writers G. Schmoller 
((irnndriss der all^cnieincn Volksu'irtsihaftslehre^ ii. G41) and A. 
Wagner (i’rel.ire to M. Schwab's Chamhcilnins JJandclspolitik) 
pronounce in /ivf)ui of a cl»ain;e, as Fuchs ditl by anticipation. 
S( liulze-(iacvcrnit/ iPnlisL/irr Inipctmhsnnts nnd rn^lischer Frri 
handel), Aiibrv (fUnde lutiffnc dr. la pohliqne lommevciale de V AneU 
terre d Vizard de ses eol(/n/e^), and liloiuli'J (/at P<ditique jn ote<Aionni'>i< 
en .1 iifilctcrre un nuiti'euu danf*cr pour la Prenw) arc against it. 
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the harbinger of an Utopia. The old principles of the bourgeois 
manufacturers had been taken up by the proletariat and shaped 
to suit themselves. Socialism, like free trade, is cosmopolitan in 
its aims, and is indifferent to patriotism and hostile to militarism. 
Socialism, like free trade, insists on material welfare iis the 
primary object to be aimed at in any policy, and, like free 
trade, socialism tests welfare by reference to possibilities of con- 
sumption. Tn one respect there is a difference ; throughout 
('obden's attack on the governing classes there are signs of his 
jealousy of the superior status of the landed gentry, but socialism 
has a somewhat wider range of view and demands “ equality of 
opportunity ” with the capitalist as well. 

Bibliography. — Reference has already been made to the prin- 
cipal works which deal critically with the Iree- trade policy. Pro- 
fessor Fawcett’s rree Trade is a good exposition of free trade 
principles; so also is Professor Bastablc's Commerce of Nations. 
Among authors who have restated the principles with special 
relerc'iice to the revived controversy on the subject may be men- 
tioned Prolessor \V. Smart, The Uclnvn to Protection, being a lie- 
statement of the Case fo% Free Trade (2nd ed., lyoO), and A. C. Pigoii, 
Protective and Preferenhai Duties (igoO). (W. Cv.) 

FREGELLAE, an ancient town of 1 /ilium adiectum, sitiiat(‘d 
on the Via Latina, ii m. W.N.W. of Acjuinum, near the left branch 
of the Liris. It is said to have belonged in early times to the 
Opici or Oscans, and later to the Volscians. It was apparently 
destroyed by the Samnites a little ludore 330 B.r., in which year 
the i>eople of Faliraleria Vetiis (mod. ( eccano) besought the help 
of Rome against lliern, and in 328 n.r. a Latin colony was estab- 
lished there. The place was taken in 320 n.c. iiy the Samnites, 
but re-established by the Romans in 31 3 n.c. It continued hence- 
forward to be faithful to Rome ; by breaking the bridges over the 
I .iris it interposed an olislack* to the advance of Hannibal on 
Rome in 21 2 n.c ., and it was a native of Fregellac who headed the 
deputation of the non-revolting colonics in 209 B.r, It appears to 
liave been a very important and flourishing place owing to its 
command of the crossing of the Liris, and to its position in a 
fertile territory, and it was here that, after the rejection of the 
proposals of M. T'ulvius Flaccus for the extension of Roman 
burgess-rights in 125 b.c., a revolt against Rome broke out. 
It was captured hy treachery in the same year and destroyed : 
but its pla(‘e was taken in the following year hy the colony of 
b'abralcria Nova, 3 m. to the S.h'. on the opposite bank of the 
I>iris, while a post station Fregcllanum (mod. (Vprano) is 
mentioned in the itineraries ; Fregellae itself, llowe^Tr, continued 
to exist as a village even under the empire. The site is cle.arly 
traceable about A m. E. of Ceprano, but the remains of the city 
are scanty. 

See G. Coliisaiiti, F'regellae, stoiia e topogiafia (1006). (T. As.) 

FREIBERG, or Frevheko. a lown of Germany in the kingdom 
of Saxony, on the Miinzbacli, near its confluence with the Afuldc, 
11) m. H.W, of Dresden on the railway to Ghemnitz, with a branch 
to Nossen. Pop. (11)05) 30,89b. Us situation, on the rugged 
northern slope of the Erzgebirge, is somewhat bleak and uninvit- 
ing, but the town is generally well built and makes a prosperous 
impression. A part of its ancient walls still remains : the other 
portions have been (’onverted into public walks and gardens. 
I'Veiberg is the seat ot the general administration of the mines 
throughout the kingdom, and its celebrated mining academy 
{lUr^akademie), founded in 1765, freciuented by students 
from all parts of the world. Connected with it are extensive 
collections of minerals and models, a library of 50.000 volumes, 
and laboratories for cfiemist r)' , metallurg\' and assaying. Among 
its distinguished scholars it reckons Abraham Gottlob Werner 
(1750 “1 81 7'), who was also a professor there, and Alexander von 
Humboldt. Freiberg has extensive manufactures of gold and 
silver lace, woollen (loths, linen and cotton goods, iron, copper 
and brass wares, gunpowder and white-lead. It has also several 
large breweries. In the immediate vicinity are its famous silver 
and lead mines, thirty in number, and of which the principal ones 
passed into the property of the stilt e in 1886. The castle of 
Freudenstein or Freistein, as rebuilt by the elector Augustus 
in 1572, is situated in one of the suburbs and is now used as a 
military magazine. In its grounds a monument was erected 
to Werner in 1851. 'Phe cathedral, rebuilt in late Gothic style 


after its destruction by fire in 1484 and restored in 1893, was 
founded in the 12th century. Of the original church a magnifi- 
cent German Romanesque doorway, known as the Golden Gate 
{Goldene Pjorte), survives. The church contains numerous 
monuments, among others one to Prince Maurice of Saxony. 
Adjoining the cathedral is the mausoleum (Begrdbntskapelle), 
built in 1594 in the Italian Renaissance style, in which are buried 
the remains of Henry the Pious and his successors down to John 
George IV., who died in 1694. Of the other four Protestant 
churches the most noteworthy is the Peterskirche which, 
with its three towers, is a conspicuous object on the highest 
point of the town. Among the other public buildings are the old 
town-hall, dating from the 15th century, the antiquarian museum, 
and the natural history museum. There are a classical and 
modern, a commercial and an agricultural school, and numerous 
charitable institutions. 

Freiberg owes it origin to the discovery of its silver mines 
(c. 1163). The town, with the castle of Freudenstein, was built 
by Otto the Rich, margrave of Meissen, in 1175, name, 

which first appears in 1221, is derived from the extensive mining 
franchises granted to it about that time. In all the partitions of 
the territories of the Saxon house of Wettin, from the latter part 
of the 13th century onward, Freiberg always remained common 
property, and it was not till 1485 (the mines not till 1537) that 
it was definitively assigned to the Albertine line. The Reforma- 
tion was introduced into Freiberg in 1536 by Henry the Pious, 
who resided here. The town suffered severely during the Thirty 
Years* War, and again during the French occupation from 1806 
to 1814, during which time it had to support an army of 700,000 
men and find forage for 200,000 horses. 

See H. Gerl.ich, Kleine Chfontk i>on Freiberg (2nd ed., Freiberg, 
1H98) : H. Ermisch, Das F'rciberger Stadtrecht (Leijizig, 1889) ; 
Ermiscli and O. Po.sse, Vrkundenbuch der Stadt F'reiberg, in Codex 
diplom. Sax. reg. (5 voLs., T.eipzig, 1883-1891) ; Freihergs iSerg- und 
H ilttenwesen , jiiiblished l>y the Bergmannischer Verein (Freiberg, 
1883); Lt^debui, Vber die Pedeutung der Freiberger Pcrgahndemie 
(ih. 1903) ; Stechu*, Ban- und Kunstdenkmdter der Amtshauptmann- 
sc haft Freiberg (Dresden, 1884). 

FREIBURG, a town of Germany in Prussian Silesia, on the 
Polsnitz, 35 m. S.W. of Breslau, on the railway to Halbstadt. 
i^op. (1905) 9917. It has an Evangelical and a Roman Catholic 
church, and its industries include watch-making, linen-weaving 
and distilling. Tn the neighbourhood are the old and modern 
castles (»f the Fiirstcnstein family, whence the town is sometimes 
distinguished as Freiburg unter dem Fiirstenstcin. At Freiburg, 
on the 22nd of July 1762, the Prussians defended themselves 
successfully against the superior forces of the Austrians. 

FREIBURG IM BREISGAU, an archiepiscopal see and city of 
Germany in the grand-duchy of Baden, 12 m. E. of the Rhine, 
beautifully situated on the Dreisam at the foot of the Sciilossberg, 
one of the heights of the Black Forest range, on the railway 
between Basel and Mannheim, 40 m. N. of the former city. 
Pop. (1905) 76,285. The town is for the most part well built, 
having several wide and handsome streets and a number of 
spacious squares. It is kept clean and cool by the waters of 
the river, which flow through the streets in open channels ; and 
its old fortifications have been replaced by public walks, and, 
what is more unusual, by vineyards. It posse.sses a famous 
university, the Ludovica Albertina, founded b)'^ Albert VI., 
archduke of Austria, in 1457, and attended by about 2000 
students. The library contains upwards of 250,000 volumes and 
600 MSS., and among the other auxiliary establishments are 
an anatomical hall and museum and botanical gardens. The 
Freiburg minster is considered one of the finest of all the Gothic 
churches of Germany, being remarkable alike for the symmetry 
of its proportions, for the taste of its decorations, and for the 
fact that it may more correctly be said to be finished than almost 
any other building of the kind. The period of its erection pro- 
Ixibly lies for the most part between 3122 and 1252 ; but the 
choir Wtis not built till 1513. The tower, which rises above the 
western entrance, is 386 ft. in height, and it presents a skilful 
transition from a square base into an octagonal superstructure, 
which in its turn is surmounted by a pyramidal spire of the most 
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exquisite open, work in stone. In the interior of the church are 
some beautiful stained glass windows, both ancient and modern, 
the tombstones of several of the dukes of Zahringen, statues of 
archbishops of Freiburg, and paintings by Holbein and by 
Hans Baldung {c, 1470-1 545), commonly called Griin. Among the 
other noteworthy buildings of Freiburg are the palaces of the 
grand duke and the archbishop, the old town-hall, the theatre, 
the Kaufhaus or merchants’ hall, a 16th-century building with 
a handsome facade, the church of St Martin, with a graceful 
spire restored i88o~i88i, the new town-hall, completed 1901, 
in Renaissance style, and the Protestant church, formerly the 
church of the abbey of Thennenbach, removed hither in 1839. 
In the centre of the fish-market square is a fountain surmounted 
by a statue of Duke Berthold III. of Zahringen ; in the Franzis- 
kancr Platz there is a monument to Berthold Schwarz, the 
traditional discoverer here, in 1239, of gunpowder; the Rotteck 
Platz takes its name from the monument of Karl Wenzeslaus 
von Rotteck (1775-1840), the historian, which formerly stood 
on the site of the Schwarz statue ; and in Kaiser Wilhelm 
Strasse a bronze statue was erected in 1876 to the memor\^ of 
Herder, who in the early part of the igtli century founded in 
Freiburg an institute for draughtsmen, engravers and litho- 
graphers, and carried on a famous bookselling business. On the 
Schlossberg above the town there arc massive ruins of two 
castles destroyed by the French in 1744 : and about 2 m. 
to the N.IC. stands the castle of Zahringen, the original s(‘at of 
the famous family of the counts of that name. Situated on the 
ancient road which runs by the Tlollenpass between the valleys 
of the Danube and the Rhine, Freiburg early acf|uired com- 
mercial importance, and it is still the principal centre of the 
trade of the Black Forest. It miinufacturcs buttons, chemicals, 
starch, leather, tobacco, silk thread, paper, and hempen goods, 
as well as beer and wine. 

Freiburg is of uncertain foundation. In 1120 it became a 
free town, with privileges similar to those of Cologne ; but in 
1219 it fell into the hands of a branch of the family of Urach. 
After it had vainly attempted to throw off the yoke by force 
of arms, it purchased its freedom in 1366 ; but, unable to 
reimbiirst* l-he creditors who had advanced the money, it was, 
in 1368, obliged to recognize the supremacy of the house of 
Hapsburg. In the 17th and 18th centuries it jdayed a consider- 
able part as a fortified town. It was cai)turcd by the Swedes 
in 1632, 1634 and 1638 ; and in 1644 it was seized by the 
Bavarians, who shortly after, under (ieneral Mercy, defeated in 
the neighbourhood the French forces under Enghien and Turenne. 
The French were in possession from 1677 to 1697, and again in 
1 713-1 7 14 and 1744 ; and when they left the place in 1748, at 
the peace of Aix-la-Chapelle, they dismantled the fortifications. 
'I'he Baden insurgents gained a victory at Freiburg in 1848, and 
the revolutionary government took refuge in the town in June 
1849, but in the following July the Prussian forces took possession 
and occupied it until 1851. Since 1821 Freiburg has been the 
seat of an archbishop with jurisdiction over the secs of Mainz, 
Rottenberg and Limburg. 

See Schreilxn-, Geschichle und Deschreibuuf^ det zu I'tci- 

huff* (1820 ciTid 1825) ; Geschichte der Stadt und I’nivevaiUU Frci- 
bufffs (1857-1859) ; Der Schlos$bcf{* bet Freibuy^ (t80o) ; ;ind Albert, 
Die Geschichtsschrcibung der Stadt Freiburg (1902). 

Battles of Freiburg, 3rd, jth and loth of August 16^4. — During 
the Thirty Years’ War the neighbourhood of Freiburg was the 
scene of a series of engagements between the J^rench iind. r 
Louis de Bourbon, due d ’Enghien (afterwards called the great 
Conde), and Henri dc la Tour d’Auvergne, vicomte de 'J'urennc, 
and the Bavarians and Austrians commanded by Franz, Freiherr 
von Mercy. 

At the close of the campaign of 1643 the French ‘‘ Army of 
Weimar,” Iiaving been defeated and driven into .Msacc by the 
Bavarians, had there been reorganized under the command of 
Turenne, then a young general of thirty-two and newly promoted 
to the marshalate. In May 164.1 he opened the campaign by 
recrossing the Rhine and raiding the enemy's posts as far as 
Uberlingen on the lake of C'onstance and Donaueschingen on 
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the Danube. The French then fell back with their booty and 
prisoners to Brcisach, a strong garrison being left in Freiburg. 
The Bavarian commnndcr, however, revenged himself by besieging 
Freiburg ( June 27th), and Turenne's first attempt to relieve the 
place failed. During July, as the siege progressed, the French 
government sent the due d’Enghien, who was ten years younger 
still than Turenne, but had just gained his great victory of 
Rocroy, to take over the command. Enghien brought with him 
a veteran army, called the “ Army of France,” Turenne remaining 
in command of the Army of W eimar. T'he armies met at Breisach 
on the 2nd of August, by which date Freiburg had surrendered. 
At this point most commanders of the time would have decided 
not to fight, but to manoeuvre Mercy away from Freiburg ; 
Enghien, however, was a fighting general, and Mercy’s entrenched 
lines at Freiburg seemed to him a target rather than an obstacle. 
A few hours after his arrival, therefore, without waiting for the 
rearmost troops of his columns, he set the combining armies in 
motion for Kro/ingen, a \ illage on what w^as then the main road 
between Breisach and Freiburg. 'I'he total force immeiliately 
available numbered only 1 6,000 combatants. Enghien and 
'I'lirenne had arranged tluit the Army of France was to move 
direct upon Freiburg by Wolfenweiter, while the Army of Weimar 
was to make its w^ay by hillside tracks to Wittnau and thence 
to attack the rear of Mercy’s lines while h'nghien assaulted 
them in front, 'ruremie’s march (August 3rd, 1644) w^as slow 
and painful, as had been anticipated, and late in the afternoon, 
on passing Wittnau , he encountered t he enemy. 'J'hi* Weimarians 
carried the outer lines of defence without much dilficnltv, but 
as they pressed on towards Merzhausen the resistance b(‘came 
more and more serious. Turenne’s force was littl(‘ more than 
6000, and these were wearied with jl long flay of marching and 
fighting on the steep and wooded hillsides of the Blat'k Forest, 
'riius the turning movement ciime to a standstill far short of 
Uffingen, the village on Miti y's line of retreat that 'rurenne 
was to have .seized, nor was a flank attack possibh' against 
Merev’s main line, from which he wa.s separated by the crest 
of the Schonberg. Meanwhile, Enghi(*n's army had at the 
prearranged hour (4 p.m.) attacked MtTcy’s fiosition on the 
Ebringen spur. A stee[) slope, vineyards, low stone walls and 
abatis had all to bo surmounted, under a galling fire from the 
Bavarian musketeers, before the Army of France found itself, 
breathless and in disorder, in front of the actual entrenchments 
of the crest. A first attack fail(‘d, as did iin attempt to find an 
unguarded path round the shoulder of the .Schonberg. 'I’lic 
situation was grave in the extreme', but iCnghien resolved on 
Turenne’s account to renew the attack, although only a quarter 
of his original force was still capable of milking an elTort. lie 
him.self and all the young nobles ol his staff dismounted and led 
the infantry forward again, lh(‘ jirince threw' his baton into the 
enemy's lines for the soldiers to retrieve, and in the end, alter 
a bitter struggle, the Bavariiins, whose reserve's had been takc'ii 
aw^ay to oppose 'I'urenm: in the Mer/hausi'n defile, abandoned 
the entrenchments and disappeared into the woods of the 
adjoining spur. Enghien hurriedly re formed his troops, fearing 
at every moment to In* hurled down the hill by a counterstroke ; 
but none came. 'I'he French bivouacked in the rain, 'rurenne 
making his way acro.ss the mountain to (onfer with the prince, 
and meanwhile Mercy quietly drew off his army in the dark to 
a new set of entrenchments on the ridge on which stood the 
j^oretto Chapel. On the .jth of August the A.niy of Frames and 
the Army of Weimar met at Merzhausen, the rearmost troops of 
the Army of France came in, and the whole was arranged by 
the major-generals in the plain facing thi' I.oretto ridge. 'I'his 
po.silion w’as attacked on the 5th. JCnghien had designed his 
Imttle even more carefully than before, but as the n suit of a 
series of accidents the two hVcmch armies attackcid prematurely 
and straight to their front . one brigade after another, and though 
at one moment ICnghien, sword in hand, broke the line* of defence 
with his last intac t rest'rve. a brilliant counterstroke, led by 
Merry’s brother Kaspar (who w'as killed), drove out the assailants. 
It is said that Enghien lost half his men on this day and Mercy 
one-third of his, so severe was the battle. But the result could 



FREIDANK— FREILIGRATH 


not be gainsaid ; it was for the French a complete and costly 
failure. 

p'or three days after this the armies lay in position without 
fighting, the French well supplied with provisions and comforts 
from Breisach, the J^avarians suffering somewhat severely from 
want of food, and especially forage, as all their supplies had to 
be hauled from Villiugen over the rough roads of the Black 
Poorest. Enghien then decided to make use of the Glotter Tal 
to interrupt altogether this already unsatisfactor>^ line of supply, 
and thus to force the Bavarians either to attack him at a serious 
disadvantage, or to retreat across the hills with the loss of their 
artillery and Ixiggage and the disintegration of their army by 
famine and desertion. With this object, the Army of Weimar 
was drawn off on the morning of the 9th of August and marched 
round by Betzenhausen and Lehen to Langen Denzling. The 
infantry of tlie Army of PTance, then the trains, followed, while 
Pmg)ii(*n with his own cavalry faced P'reiburg and the Loretto 
position. 

Before dawn on the 10th the advance guard of Turenne’s 
army was ascending the (ilotter Tal. But ]\fercy had divined his 



adversary’s plan, and leaving a garrison to hold P'reiburg, the 
Bavarian army had njade a night march on the g/ioth to the Abbey 
of St Peter, whence on the morning of the loth Mercy fell back 
to (iraben, his nearest magazine in the mountains. Turenne\s 
advanced guard appeared from the (Hotter 'I'al only to find a 
stubborn rearguard of cavalry in front of the abbey. A sharp 
action began, hut Merev hearing the drums and fifes of the 
P'ronch infantrv in the Glotter Tal broke it off and continued his 
retreat in good order. Pmghicn thus obtained little material 
result from his manoeuvre. Only two guns and such of Mercy's 
wagons that were unable to keep up fell into the hands of the 
French. Enghien and Turenne did not continue the chase farther 
than Grahen, and Mercy fell back unmolested to Rothenburg on 
the Tauber. 

'fhe nfioral results of this sanguinar\' fighting were, however, 
important and perhaps justified the sacrifice of so many valuable 
sohliers. Enghien 's pertinacity had not achieved a decision 
with the sword, hut Mercy had been so severely punished that 
he was unable to interfere with his opponent’s new plan of c-am- 
paign. This, which was carried out by the united armies and by 
rcinforceni(‘T\ts from P'rance, w^hile Tiircnne’s cavalr>’ screened 
them by bold demonstrations on the 'fauber, led to nothing less 
than the concjiicst of the Rhine Valle\’ from Basel to Coblenz, 
a task which was achieved so rapidly that the Army of France 
and its victorious young leader free to rctiini to France in 
two months from the time of their appearance in Turenne’s 
quarters at Brcisach. 


FREIDANK (VrIdanc), the name by which a Middle High 
(ierman didactic poet of the early 13th century is known. It has 
been disputed whether the word, which is equivalent to “ free- 
thought,” is to be regarded as the poet’s real name or only as a 
pseudonym ; the latter is probably the case. Little is known of 
Preidank’s life. He accompanied Frederick II. on his crusade 
to the PToly Land, where, in the years 1228-1229, a portion at 
least of his work was composed ; and it is .said tliat on his tomb 
(if indeed it was not the tomb of another Freidank) at Treviso 
there was inscribed, with allusion to the character of his style, 
“ he always spoke and never sang.” Wilhelm Grimm originated 
the hypothesis that P'reidank was to be identified with Walther 
von der Vogelweide ; but this is no longer tenable. Freidank’s 
work bears the name of Bescheidenheit, i.e. ‘‘ practical wisdom,’' 

correct judgment,” and consists of a collection of proverbs, 
pithy sayings, and moral and satirical retied ions, arranged under 
general heads. Its popularity till the end of the i6th century is 
shown by the great number of MSS. extant. 

Sebastian Brant published the Bescheidenheit in a modiliod form 
in 1508. Wilhelm (Frimm's edition appeared in 1834 (.2nd ed. 1800), 
H. F. Bezzenberger’s in 1872. A later edition is liy F. Sandvoss 
(1H77). The old T.atin translation, Fadangi nisnriio, was printed 
l>y C. Lemcico in t 8()8 ; and there are two translations into modern 
German, A. Bacmeister's (18O1) and K. Simrock's (1807). See also 
P'. Pfeiffer, Oher Freidank (Zitr deulschen Lttetatufgcschichle, 1853), 
and H. l*aul, Vber die ws/)}ungliche A nordnitng von Freidanks Be 
scheidenheit ( 1 870) . 

FREIENWALDE, a town of Germany, in the kingdom of 
Prussia, on the Oder, 28 m. N.E. of Jtcrlin, on the Frankfort- 
Angermiinde railway. I'op. (1905) 7905 - H has a small palace, 
built by the Great Elector, an P>ai)gelical and a Roman Catholic 
cliurc!\, and manufactures of fund lure, machineiy^, &c. Tlu^ 
neighbouring forests and its medicinal springs make it a favourite 
summer resort of the inhabitants of Berlin. A new tower com- 
mands a fine view of the Oderbruch (see Oder). Frcienwaldc. 
which must be distinguished from the smaller town of tlie same 
name in Pomerania, first appears as a town in 1364. 

FREIESLEBENITE, a rare mineral consisting of sulphanti- 
monite of silver and lead, (Pb,Ag.^)5vSl>^Si,. The monoclinic 
crystals are prismatic in habit, with deeply striated prism and 
dome faces. The colour is steel-grey, and the lustre metallic ; 
hardness 2.I, specific gravity 6*2. It occurs with argentitc, 
chalybite and galena in the silver veins of the Ilimmelsfurst 
mine at Freiberg, Saxony, where it has been known since 1720. 
The spiecies was named after J. K. Freieslcben, who had earlier 
called it Schilf-Glascrz. Other localities arc Hiendelaencina 
near Guadalajara in Spain, Kapnik-Banya in Hungary, and 
Guanajuato in Mexico. A species separated from freieslcben ite 
by V. von Zepharovich in 1S71, because of differences in crystal- 
line form, is known as diaphorite (from cSMi(/>o/c>d, “difference”); 
it is very similar to freieslebenite in appearance and has perhaps 
the same chemical composition (or possibly Ag.2T^bSh.^S5), but 
is orthorhombic in crystallization. A third mineral also very 
similar to fn'ieslebenile in appearance is the orthorhombic 
andorite, AgPliSbjjS,., which is mined as a silver ore at Oruro in 
Bolivia. 

FREIGHT (pronounced like “ weight ” ; derived from the 
Dutch vracht or ifrecht, in Fr. fret, the Eng. “ fraught ” being the 
same word, and formerly used for the same thing, but now 
only as an adjective = “ laden ”), the lading or cargo of a ship, 
ami tlie hire paid for their transport (see Affreightment); 
from the original sense of water-transport of goods the word Jias 
also come to be used ior land-transit (particularly in America, 
by railroad), and b)' analogy for any load or burden. 

FREILIGRATH, FERDINAND (i 8 to-i 87 ()), German poet, 
was bom at Detmold on the 1 7th of ] line 1 810. lie was educated 
at the gymnasium of his native town, and in his sixteenth year 
was sent to Soest, with a view to preparing him for a commercial 
career. Here he had also time and opportunity to acquire a 
taste for Frendi and English literatuie. The years from 1831 
to 1836 he spent in a bank at Amsterdam, and 1837 to 1839 
a business house at Barmen. In 1838 his Gedichie appeared 
and met with such extraordinary success that he gave up the 
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idea of a commercial life and resolved to devote himself entirely 
to literature. His repudiation of the political poetrv of 1841 
and its revolutionary ideals attracted the attention of the king 
of Prussia, Frederick William IV., who, in 1842, granted him 
a pension of 300 talers a year. He married, and, to be near his 
friend Emanuel (leibel, settled at St Goar. Before long, however, 
P>eiligrath was himself carried away by the rising tide of liberal- 
ism. In the poem Ein Glauhensbekcnnlnis (1844) he openly 
avowed his sympathy with the political movement led by his old 
adversary, Georg Herwegh ; the day, he declared, of his own 
poetic trifling with Romantic themes was over ; Romanticism 
itself was dead. He laid down his pension, and, to avoid the 
inevitable political persecution, took refuge in Switzerland. 
As a sequel to the Glauhensbekcnnlnis he published (^a />fl/(i846), 
which strained still further his relations with the German 
authorities. He fled to London, where he resumed the com- 
mercial life he had broken off seven years before. When the 
Revolution of 1848 broke out, it seemed to Freiligrath, as to all 
the liberal thinkers of the time, the dawn of an era of political 
freedom ; and, as may be seen from the poems in Jiis collection of 
Politische und soziale Gedichte (184(^-1851), he welcomed it with 
unbounded enthusiasm. He returned to (Germany and settled 
in Diisscldorf ; but it was not long before he ha<j i^gain ('ailed 
down upon himself the ill-will of the ruling powers by a poem. 
Die Toten an die Lehenden (1848). He was arrested on a charge 
of lese-majestCj but the prosecution ended in his accjuittal. New 
difflculties arose ; his association with the democratic movement 
rendered him an object of constant suspicion, and in 1851 he 
judged it more prudent to go back to London, where he remained 
until 1868. In that year he ret iirned to Germany, settling first in 
Stuttgart and in 1875 in the neighbouring town of Cannstatl, 
where he died on the i8th of March 1876. 

As a poet, Freiligrath was the most gifted member of the 
German revolutionary group, ('oming at the very close of the 
Romantic age, his own purely lyric poetry re-echoes for the most 
part the familiar thoughts and imagery of his Romantic pre- 
decessors ; but at an early age he had been attracted by the work 
of P>ench contemporary poets, and he reinvigorated the German 
lyric by grafting upon it the orientalism of Me tor Hugo. In this 
reconciliation of French andOemian romanticism layFreiligrath’s 
significance for the development of the lyric in Germany. His 
remarkable power of assimilating foreign literatures is also to 
be seen in his translations of J^iglish and Scottish ballads, ol 
the poetry of Burns, Mrs Hemans, Longfellow and T(mnyson 
{Englisrhe Gedichte aus neuerer Zeii^ 1846 ; The RosCy Thistle 
and Shamrock, 1853, 6th ed. 1887) ; he also translated Shake- 
speare’s CymheVne, Winter^ s Tale and Venus and Adonis, as W(*ll 
as Longfellow’s Hiawatha (1857). l^Veiligrath is most original 
in hi.s revolutionary poetry. His poems of this class suffer, 
it is true, under the disadvantage of all political poetry — purely 
temporary interest and the unavoidabhi admixture of much that 
has no claim to be called poetry at all — but the agitator Freili- 
grath, when he is at his best, displays a vigour and strength, a 
power of direct and cogent poetic expression, not to he found in 
any other political singer of the age. 

Freiligrath’s Gedichte liave passed throng!) some fifty editions, and 
his Gesammeltc Dichlitngen, rirst published in 1870, jiave reached a 
sixth edition (1808). Sach^classcnes (mcliidmg a ti;msiation ol 
Byron’s l\Iazef>pa) was published in 1883. \ selection ol Frcili- 

l^rath's ])(\st-lvnown poems in En?di'=;t> translation was edited by his 
(laughter, Mrs Frejlifjrath-Kroeker, in t 86() ; also Snnp^ of a Revolu- 
tionary Epoch were translated by J. I,. Joynes in j888. Cp. E. 
Schmidt-Weissenh'.ls, F. Preiltpralh, eine Biopniphie (1870) ; W. 
Buclmcr, F. Ffciliprath, eiu DUhterlehen iu Brief an (2 vols , iSs'j); 
G. Freiligrath, Erinnernupeu an F FreiHpmth (1880); P, Be-sfm, 
Ereiligralh (Paris, iStjo) ; K. Richter, FreiUprath ah tyher^ehcr 
(1899). (J.G. K.) 

FREIND, JOHN (1675-1728), English physician, younger 
brother of Robert Frcind (1667-1751), headmaster of West- 
minster school, was born in 1675 Groton in Northamptonshire. 
He made great progress in classical knowledge under Richard 
Busby at Westminster, and at Christ Church, Oxford, under 
Dean Aldrich, and while still very young, produced, along with 
Peter Foulkes, an excellent edition of the speeches of Aeschines 


and Demosthenes on the affair of Ctesiphon. After this he began 
the study of medicine, and having proved his scientific attain- 
ments by various treatises was appointed a lecturer on chemistry 
at Oxford in 1704. In the following year he accompanied the 
English army, under the earl of Peterborough, into Spain, and 
on reluming home in 1707, wrote an account of the expedition, 
which attained great popularity. 'I'wo years later he published 
his* Prelectiones chimicae, whi(^h he dedicated to Sir Isaac New’ton. 
Shortly after his return in 1713 from Flanders, whither he had 
accompanied the British troops, he took up his residence in 
London, where he soon obtained a great reputation as a physician. 
In 1716 he became fellow of the college of physicians, of which 
he was chosen one of the censors in 1718, and Harveian orator 
in 1720. In 1 722 he entered parliament as member for Launceston 
in (Cornwall, but, being suspected of favouring the cause of the 
exiled Stuarts, he spent half of llial year in the Tower. During 
his imprisonment he concei\ed the plan of his most important 
work, The History of Physic, of whi('h the first part appeared 
in 1725, and the si'cond in the following year. In the latter year 
he was appointed physician to Oueen Caroline, an office whi('h he 
held till his death on the 26th of July 1728. 

A complete' edition of his Latin works, with a Latin translation of 
tho Hisiorv of Phvsic, edited by Lr John Wigan, was published in 
Ixmdon in 1732. 

FREINSHEIM | Freinshemius], JOHANN ( 1608-1600), German 
classical scholar and critic, was horn at lUm on the i6tli of 
November 1608. After studying at the univcrsilii^s of Marburg, 
Giessen and Strassburg, he visited France, where he remained 
for three years. He returned to Strassburg in 1637, and in 
1642 was appointed professor of eloquence at IJpsala. In 1647 
he was summoned by yiicen ('hristina to Stockholm as ('ourt 
librarian and historiographer. In 1650 he resumed his profes.sor- 
ship at Ilpsala, but early in the following year he was obliged 
to resign on account of ill-health. In 1656 ho became honorar}' 
pr()fe.s.sor at Heidelberg, and died on the 3i.st of August 1660. 
Freinsheim’s literary activit)' was chiefly devoted to the Roman 
historians. He first introduced the di\’ision into chapt(;rs and 
paragraphs, and by means of carefully compiled indexes illus- 
trated the lexical peculiarities of each author. He is best known 
for his famous ‘iupplenumts to (Juintus (’iirtius and Livy, contain- 
ing the missing books writltm by himself, lie also published 
(Titical editions of (\irtius and Florus. 

FREIRE, FRANCISCO J0S6( 1710 -1773), Portuguese historian 
and philologist, was born at Lisbon on the 3rd of January 
1719. He belonged to the monastic society of St Philip Neri, 
and was a zealous member of the lileraiy^ association known as 
the Academy of Arcadians, in connexion with which he adoptiid 
the pseudonym of C^andido Lusiiano. He contributed much 
to the impro\ ('tnenl of the .style of Portuguese prose literature, 
but his endeavour to effect a reformation in the national poetry 
by a translation of tioracc'.s Ars poeiira was k'ss successful. 'Die 
work in which he set forth his oyiinions regitrding the vicious 
taste pervading the current F^irtugucse prose literature is entitled 
M aximas snbre a Arte Oralorni ( 1 745) and is preceded by a chrono- 
logical table forming almost a social ami jihysical history ol 
Portugal. Ilis best known work, howevt^r, is his Vida do 
Infante IJ. Hennijiic (1758), whi('h has given him a plac(‘ in the. 
first rank of Portuguese historians, and has b(*tn translated into 
French (Paris, 1781). He also wrote a poetical dictionary 
(Dicctonarif) po€Uco)'Ci\v\ a translation ot Kia i’Ui's . 1 ///(///e (1762), 
and his Reflexions siir la lanpue portupaise jniblished in 1842 
by the Lisiion society for the promotion of useful knowledge. 
He died at Mafra on tin; 5th of July J773. 

FREISCHDTZ, in Gorman folklore, a marksman who by a 
compact with the devil has obtained a certain number of bullets 
destined to hit without fail whatiwer object he wishes. As the 
legend is usually told, six of the Freikugeln or “ free bullets ” 
arc thus subservient to the marksman’s will, but the seventh is 
at the absolute disposal of the devil him.self. Various methods 
were adopted in order to procure possession of the marvellous 
missiles. According to one the marksman, instead of swallowing 
the sacramental host, kept it and fi\(*d it on a tree, shot at it 
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and caused it to bleed great drops of blood, gathered the drops 
on a piece of cloth and reduced the whole to ashes, and then with 
these ashes added the requisite virtue to the lead of which his 
bullets were made. Various vegetable or animal substances had 
the reputation of serving the same purpose. Stories alH)ut the 
Freischiitz were especially common in Germany during the 14th, 
15th and i6th centuries ; but the first time that the legend was 
turned lo literary profit is said to have been by Apel in the 
Gespeffslerbuch or “ Book of Ghosts." It formed the subject 
of Weber’s opera Der Freischutz (1821), the libretto of which 
was written by Friedrich Kind, who had suggested Apel’s story 
as an excellent theme for the composer. The name by which the 
Freischutz is known in French is Robin des Bois. 

See Kind, FrevschUtzhuch (Leipzig, 1843) i Fevm des deux ntondes 
(February 1855) ; Grasse, Die Quelle des Freischutz (Dresden, 1875). 

FREISING, a town of (Jermany, in the kingdom of Bavaria, 
on the Isar, 16 m. by rail N.N.E. of Munich. Pop. (1905) 13,538. 
Among its eight Roman Catholic churches the most remarkable 
is the cathedral, which dates from about 1160 and is famous for 
its curious crypt. Noteworthy also are the old j)alace of the 
bishops, now a clerical seminary, the theologiciil lyceum and the 
town-hall. There are several schools in the town, and there is a 
statue to the chronicler, Otto of Freising, who was bishop here 
from 1138 to ir ^S. Freising has manufactures of agricultural 
machinery and of porcelain, while printing and brewing are carried 
on. Near the town is the site of the Benedictine abbey of 
Weihenstephan, which existed from 725 to 1803. This is now 
a model farm and brewery. Freising is a very ancient town and 
is said to have been founded by the Romans. After being 
destroyed by the Hungarians in 055 itw'as fortified by the emperor 
Otto 1 1 , in q7fi and by I )uke VV^elf of Bavaria in 1082. A bishoprh* 
was established here in 724 by St Corbinianus, whose brother 
JCrimbert was (onsecrated second bishop by St lloniface in 739. 
Later on the bishops acquired considerable territorial power 
and in the 17th century became princes of the Empire. In 
1802 the see was secularized, the bulk of its territories being 
assigned to Bavaria and tin* rest to Salzburg, of which P’reising 
had been a suffragan bishopric. In 1817 an archbishopric 
was established at Freising, but in the following year it was 
transferred to Munich. The occupant of the see is now called 
archbishop of Munich and Freising. 

See C. Meichelheck, fjistoriae Frisin^ensis (Aiigslmrg, 1724-1729, 
new and enlarged edition 1854). 

fr£jus. a towm in the department of the Var in S.E. France. 
Pop. (1906) 3430. It is 28i m. S.E. of Draguignan (the chief 
town of the department), and 22 J m. S.W. of ( annes by rail. It 
is only important on account of the fine Roman remains that it 
contains, for it is now a mile from the sea, its harbour having been 
silted up by the deposits of the Argens river. Since the 4th 
century it has been a bishop’s see, which is in the ecclesiastical 
province of Aix en Provence. In modern times the neighbouring 
fishing village of St Raphael (2.V m. by rail S.E., and on the sea- 
shore) has become a town of 4865 inhabitants (in 1901) ; in 1799 
Napoleon disembarked there on his return from Egypt, and re- 
embarked for Elba in 1814, while nowadays it is much frequented 
as a health resort, as is also Valescure (2 m. N.\A\ on the heights 
above). The cathedral church in part dates from the 12th cen- 
tury, but only small portions of tiie old medieval episcopal palace 
are now' visible, as it was rebuilt about 1823. The ramparts of 
the old town can still be traced for a long distance, and there 
are fragments of two moles, of the theatre and of a gate. The 
amphitheatre, which seated 12,000 spectators, is in a better state 
of preservation. The ruins of the great aqueduct which brought 
the waters of the Siagnole, an affluent of the Siagne, to the town, 
can still be traced for a distance of nearly 19 m. The original 
hamlet was the capiUil of the tribe of the Oxybii, while che towrn 
of Forum Julii \vas founded on its site by Julius Caesar in order 
to secure to the Romans a harbour independent of that of 
Marseilles. The buildings of which ruins exist were mostly 
built by Caesar or by .\ugustus,and show’ that it was an important 
naval station and arsenal. But the town suffered much at the 
hands of the Arabs, of Barbary pirates, and of its inhabitants. 
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who constructed many of their dwellings out of the ruined Roman 
buildings. The ancient harbour (really but a portion of the 
lagoons, which had been deepened) is now completely silted 
up. Even in early times a canal had to be kept open by perpetual 
digging, while about 1700 this was closed, and now a sandy 
and partly cultivated waste extends between the town and the 
seashore. 

See J. A. XvibenB-ii^Histoife de Erc7«.v(Frejus, 1881) ; Ch. Lenth6ric. 
La Provence Maritime ancienne et moderne (Paris, 1880), chap. vii. 

(W. A. B. C.) 

FRELINGHUYSEN, FREDERICK THEODORE (1817-1885), 
American lawyer and statesman, of Dutch descent, was bom at 
Millstone, New Jersey, on the 4th of August 1817. His grand- 
father, Frederick Frelinghuy.sen (1753-1804), was an eminent 
lawyer, one of the framers of the first New Jersey constitution, 
a .soldier in the War of Independence, and a member (1778-1779 
and 1782-1783) of the (Continental Congress from New Jersey, 
and in 1793-1796 of the United States senate ; and his uncle, 
Theodore (1787-1862), was attorney-general of New Jersey 
from 1817 to 1829, was a United States senator from New 
Jersey in 1829-1835, was the Whig candidate for vice-president 
on the Clay ticket in 1844, and was chancellor of the university 
of New \"ork in 1839-1850 and president of Rutgers College 
in 1850 1862. Frederick Theodore, left an orphan at the age of 
three, was adopted by his uncle, graduated at Rutgers in 1836, 
and studied law in Newark with his uncle, to whose practice 
he succeeded in 1839, soon after his admission to the bar. He 
became attorney for the Central Railroad of New Jersey, the 
Morris Canal and Banking (Company, and other corporations, 
and from 1861 to 1867 w^as attorney-general of New Jersey. 
In 1861 he was a delegate to the peace congress at Washington, 
and in 1866 w’as appointed by the governor of New Jersey, as 
a Republican, to fill a vacancy in the United States senate. 
In the w’inter of 1867 he was elected U> fill the unexpired term, 
but a Democratic majority in the legislature prevented his 
re-election in 1869. In 1870 he was nominated by President 
Grant, and confirmed by the senate, as United States minister 
to England to succeed John Lothrop Motley , but declined the 
mission. From 1871 to 1 877 he was again a member of the United 
States senate, in which he was prominent in debate and in com- 
mittee work, and w^as chairman of the committee on foreign 
affairs during the Alabama Claims negotiations. He was a strong 
opponent of the reconstruction measures of President Johnson, 
for whose conviction he voted (on most of the specific charges) 
in the impeachment trial. He was a member of the joint com- 
mittee which drew' up and reported (1877) the Electoral (Com- 
mission Bill, and subsequently served as a member of the com- 
mission. On the i2th of December 1881 he was appointed 
secretary of state by President Arthur to succeed James G. 
Blaine, and served until the inauguration of President Cleveland 
in 1885. Retiring, with his health impaired by overwork, to 
his home in Newark, he died there on the 20th of May, less than 
three months after relinquishing the cares of office. 

FREMANTLE, a seaport of Swan county, Western Australia, 
at the mouth of the Swan river, 12 m. by rail S.W. of Perth. 
It is the terminus of the Eastern railway, and is a town of 
.some industrial activity, .shipbuilding, soap-boiling, .saw-milling, 
smelting, iron-founding, furniture-making, flour-milling, brewing 
and tanning being its chief industries. The harbinir, by the 
construction of two long moles and the blasting away of the rocks 
at the bar, has been rendered secure. The English, French and 
German mail steamers call at the port. Fremantle became a 
municipality in 1871 ; but there are now three separate munici- 
palities — Fremantle, with a population in 1901 of 14,704; 
Fremantle East (2494) ; and Fremantle North (3246). At Rott- 
nest Island, off the harbour, there arc government salt-works 
and a residence of the governor, also penal and reformator}'^ 
establishments. 

FR6mIET, EMMANUEL (1824- ). French sculptor, bom 

in Paris, was a nephew and pupil of Rude ; he chiefly devoted 
himself to animal sculpture and to equestrian statues in armour. 
His earliest work was in scientific lithography (osteology), and 
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for a while he served in times of adversity in the gruesome office 
of “ painter to the Morgue/’ In 1843 he sent to the Salon a 
study of a “ Gazelle,” and after that date was very prolific in his 
works. His Wounded Bear ” and “ Wounded Dog " were 
produced in 1850, and the Luxembourg Museum at once secured 
this striking example of his work. From 1855 to 1859 Frcmiet 
was engaged on a series of military statuettes for Napoleon HI. 
He produced his equestrian statue of “ Napoleon I.” in iSfiS, 
and of “ Louis d’Orleans ” in 1869 (at the Chateau de Pierrefonds) 
and in 1874 the first equestrian statue of “ Joan of Arc,” erected 
in the Place des Pyrarnides, Paris; this he afterwards (18S9) 
replaced with another and still finer version. In the meanwhile 
he had exhibited his masterly “ Gorilla and Woman ” which won 
him a medal of honour at the Salon of 1887. Of the same 
character, and even more remarkable, is his “ Ourang-Ou tangs 
and Borneo Savage ” of 1895, commission from the Paris 
Museum of Natural History. Fr6miet also executed the statue 
of “ St Michael ” for the summit of the spire of th(‘ feglise 
St Michel, and the equestrian statue of Velasquez for the Jardin 
de I’Infante at the Louvre. He became a member of the 
Academic des Beaux-Arts in 1892, and succeeded Barye as 
professor of animal drawing at the Natural History Museum of 
Paris. 

FREMONT, JOHN CHARLES (1813-1890), American explorer, 
soldier and political leader, was born in Savannah, Georgia, on 
the 21st of January 1813. His father, a native of PVance, died 
when the boy was in his sixth year, and his mother, a member of 
an aristocratic Virginia family, then removed to Charleston, South 
( arolina. In 1828, after a year’s special preparation, young 
Fremont entered I lie junior class of the college of Charleston, 
and here displayed marked ability, especially in mathematics; 
but his irn^gular attendance and disregard of college disi'ipline 
led to his expulsion from the institution, which, however, conferred 
upon him a degree in 1836. In 1833 he was appointed teacher 
of mathematics on board tlie sloop of war “ Natchez,” and was 
so engaged during a cruise along the South American coast 
which was continued for about two and a half years. Soon 
after returning to Charleston he was appointed professor of 
mathematics in the United States navy, but he chose instead to 
serve as assistant engineer of a survey undertaken chiefly for 
the purpose of finding a pass through the mountains for a pro- 
posed railway from Charleston to Cincinnati. In July 1838 he 
was af)pointed second lieutenant of Topographical Engineers in 
tiie United States army, and for the next three years he was 
assistant to the French explorer, Jean Nh holas Nicollet (1786- 
1843), employed by the war department to survey and map a 
large part of the country lying between the upper waters of the 
Mississippi and Missouri rivers. In 1841 Fremont surveyed, for 
the government, the lower course of the Des Moines river. In 
the same year he married Jessie, the daughter of Senator Thomas 
IT. Benton of Missouri, and it was in no small measure through 
Benton’s influence with the government that Fremont was 
enabled to accomplish within the next few years the exploration 
of much of the territory between the Mississippi Valley and the 
Pacific Ocean. 

Wlien the claim of the United States to the Oregon territory 
was being strengthened by occupation, Fremont was sent, at 
his urgent request, to explore the frontier beyond the Mis.souri 
river, and t;sj)ecially the Rocky Mountains in the vicinity of the 
South Pass, through which the American immigrants travelled. 
Within four months (1842) he surveyed the Pass and ascended 
to the summit of the highest of the Wind River Mountains, since 
known as Fremont’s Peak, and the interest aroused by his 
descrif)tions was such that in the next year he was sent on a 
second expedition to complete the survey across the continent 
along the line of travel from Missouri to the mouth of the (’olumbia 
river. This time he not only carried out his instructions but, 
by further explorations together with interesting descriptions, 
dispelled general ignorance with respect to the main features of 
the country W. of the Rocky Mountains : th(^ Great Salt I^ake, 
the Great Basin, the Sierra Nevada Mountains, and the fertile 
river basins of the Mexican province of California. 
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His report of this expedition upon his return to Washington, 
D.C., in 1844, aroused much solicitude for (California, which, it 
was feared, might, in the event of war then threatening between 
the United States and Mexico, be seized by Great Britain. In 
the spring of 1845 Fremont was desjiatched on a third expedition 
for the professed purposes of further ( xploring the Great Basin 
and the Pacific (oast, and of discovering the easiest lines of 
communication between them, as well as fur tint secret purpose 
of assisting the United States, in case of war with Mexico, to 
gain possession of California. Ho and his party of sixly-two 
arrived there in January 1846. Owing to the number of American 
immigrants who had settled in (alifornia, the Mexican 
authorities there became suspicious and hostil**, and ordered 
Fremont out of the province. Instead of obeying he pitihed 
his camp near the summit of a mountain overlooking Monterey, 
fortified his position, and raised the United Stales flag. A few 
days later he was proceeding toward the Oregon border when 
new instructions from Wasliington caused him to retrace his 
steps and, perhaps, to consider plans for provoking war. The 
extent of his responsibility for the events that ensued is not 
wholly clear, and has been the siibji‘ct ol much controversy ; 
his defenders have asserted that he was not responsible for the 
seizure of Sonoma or for the so-called “Bear-Flag War”; and 
[ that he played a creditable part throughout. (For an opposite 
view see California.) ('ommodore Jolin D. Sloat, after .seizing 
Monterey, transferred his command to Commodore Robert 
Field Stockton (1795 i8()6), who made jTeinont major of a 
battalion; and by January 1847 Stockton and Fremont comphTed 
the conquest of California. In the meantime General Stephen 
Watts Kearny ( 1 794-1848) had been .sent by the (iovernment 
to conquer it and to establish a government. This ereated a 
conflict of authority between Stockton and Kearny, both of 
whom were Fremont’s superior oflirers. Stockton, ignoring 
Kearny, commissioned Fr6nonl military commandant aiul 
governor. But Kearny’s authority l)(‘ing confirmed ahout the 
1st of April, Fremont, lor repeat(‘d aits of disol )edienee, was 
.sent under arrest to Washington, where he was tried hy court- 
martial, found guilty (January 1847) of mutiny, disolH'dienci* 
and con luct prejudicial to military discipline, and senteru'ed 
to dismissal f. v)iii tli(^ service. iTesideiU Bulk approved of the 
verdict e.xcept as lo mutiny, but remitted the penalty, wliereujion 
Fr^nont resigned. 

With the mountain-traversed region he lia.d been exploring 
acquired by the United States, Fremont was eager ior a railway 
from the Atlantic to the Bacific, and in October 1S48 he set out 
at his own and Senator Benton’s expense to find passes for such 
a raihvay along a Jini^ westward from tint headwaters of the Rio 
Grande. But he had not gone far whtiii he was led astray by a 
guide, and after the loss of his entire outfit and sevi ral of his 
men, and intense suffering of the survivors Irom cold and hunger, 
he turned southward through the valley of tlii‘ Rio Grande and 
then WT.slward through tlie valley of the Ciila into soulhi rn 
California. Late in the year 1853, howc'ver, he returned to tlie 
place w'here the guide had led him astra\, found pa.sses throiigli 
the mountains to the westward between latitudes 37^ and 38' 
N., and arrived in San BTiineisco early in May 185.1. l^'rom the 
conclusion of his fourth exju-dition until March 1855, wlien lie 
removed to New \'ork city, he Ji\'ed in California., and in J leci'inher 
1849 w^as elected one of the first two United States senators trom 
the new state. But as he drew the sliort teirn, he served only 
from the loth of Septemher 1850 to the 3rd of March 1851. 
Although a candidate for re-election, he was defeated by the 
pro-slavery party. His opposition lo slavery, however, together 
with his popularity - won by the sueee.sses, hardships anil dangers 
of his exploring expeditions, and hy his part in the concpiest of 
(California- -led to his nomination, largely on the ground of 
“availability,” for the presidency in 1856 by the Republicans 
(this being their first presidential campaign), and by tin* National 
Americans or “Know-Nothings.*' In the ensuing election he 
was defeated by James Buchanan by 1 74 to 1 14 electoral voles. 

Soon after the Civil War began, Fremont was ajijiointed 
major-general and placed incommaiul of the western defiartment, 

XI. 



FREMONT— FRENCH, D. C. 


98 

with headquarters at St Louis, but bis lack of judgment and 
of administrative ability soon became apparent, the affairs of 
his department fell into disorder, and Fremont seems to have 
been easily duped l)y dishonest contractors whom he trusted. 
On the 30th of August 1861 he issued a prochimation in which 
he declared the property of Missourians in rebellion confiscated 
and tlicir slaves emancipated. For this he was applauded by 
the radical Republicans, but his action was contrary to an act 
of congress of the 6th of August and to the policy of the Adminis- 
tration. On the iith of September President T.incoin, who 
regarded the action as premature and who stiw that it might 
alienate Kentucky and other border states, whose adherence he 
was trying to secure, annulled these declarations. Impelled by 
serious charges against Fremont, the preshlent sent Mont- 
gomery lllair, the pi^stmastcr-general, and Montgomery C. Meigs, 
the (|uartcrniaster-general, to investigate the department ; they 
reported that Fremont’s management was extravagant and 
incdicient ; and in Movemher he was removed. Out of con- 
sideration for tlie “ Radicals,” however, Fremont was placed in 
command of the Mountain llepartment of Virginia, Kentucky 
and Tennessee. In the spring and summer of 1862 he co-operated 
with (icncral N. P. Hanks against “ Stonewall ” Jackson in the 
Shenandoah Valley, but showed little ability as a commander, was 
defeated by (ientTal Ewell at (toss Keys, and when his troops 
were united with those of Generals Hanks and M('T>owell to form 
the Army of Virginia, of which General John Pope was placed 
in command, Fr(!*mont declined to serve under Pope, whom he 
outrarikejil, and retired from active service. On the 3i.st of May 
1864 lie was nominated for the presidency by a radical faction 
of the Rejiublican l>arty, opposed to President Lincoln, but 
his following was so small that on the 2TSt of September he with- 
drew from the contest. From 1878 to 1881 he was governor of 
the territory of Arizona, and in the last year of his life he was 
appointed by ad of congress a major-general and placed on the 
retired list. He dk?d in Now York on the 13th of July 1890. 

Sco J. C. Fr^Tiiont, Hepoti of the Exploring Expedition to the Hockv 
Moantaina^ and to Oregon and North California^ 

{Washington, 1845) * Fremont's Memoirs of my Life (New York, 
18S7) ; and J Bigelow, Memoirs of the Life and Public Services 
of John C. Fremont (Now York, 1850). 

FREMONT, a city and the county-seat of Dodge county, 
Nebraska, U.S.A., about 37 m. N.W. of Omaha, on tlie N. liank 
of the Plalte river, which here abounds in picturesque bluffs 
and wooded islands. Pop. (1890) 6747; (1900) 7241 (1303 
foreign-Uirn); (1910) 8718. It is on the main line of tlw Union 
Pacific railway, on a firanch of the Chicago, Hurlingtori iV 
Quincy system, and on the main western line of the Chicago N: 
North-Western railway, several branches of which (including the 
fornuTly indcjx'iident Fremont, lilkhorn & Missouri Valley and 
the Sioux City iV l^icific) converge here. The city has an attrac- 
tive situation and is beaiilifnlly shaded. It has a public library 
and is the s<^al of the Fremont ( allege, ('ornmercial Institute 
and School of i’harmacy (1875), a private institution. There is 
considerable local trade with the rich farming country of the 
Platte and IClkhorn valleys ; and the wholesale grain interests arc 
especially im[>ortant. Among the manufactures are flour, 
carriages, .saddlery, canned vegetables, furniture, incubators 
and beer. The city owns and operates its electric-lighting plant 
and water-works. Fremont was founded in 1856, and beenme 
the county-seat ia 1 860. 1 1 was chartered as a city (second-class) 
in 1871, and became a city of the first class in 1901. 

FREMONT, a city and the county-seat of Sandusky county, 
Ohio, on the Sandusky river, 30 m. S.E. of Toledo. 

Pop. (1890) 7141 ; (1900) 8439, of whom 1074 were foreign-born ; 
(1906, estimate) 9219. Fremont is served by the I^kc Shore & 
Michigan Southern, the Lake Sliorc Electric, the T^ke Erie 
tS: Western, and tlie Wheeling ^ I.ake Erie railways. The river 
is navigable to this point. Spiegel Grove, the fonner residence of 
Rutherford H. Hayes, is of interest, and the city has a public 
library (1873) parks, in large measure the gifts of his uncle, 
Sardis Hin^hard. Fremont is situated in a good agricultural 
region ; oil and natural gas abound in the \ncinity ; and the city 
has various manufactures, including Ixiilers, clectro-carbons, 


cutlery, bricks, agricultural implements, stoves and ranges, 
safety razors, Cevriage irons, sash, doors, blinds, furniture, beet 
sugar, canned vegetables, malt extract, garters and suspenders. 
The total factory product was valued at $2,833,385 in 1905, 
an increase of 23*4 % over that of 1900. Fremont is on the site 
of a favourite alxide of the Indians, and a trading post was at 
times maintained here ; but the place is best known in history as 
the site of Fort Stephenson, erected during the War of 1812, 
and on the 2nd of August 1813 gallantly and successfully defended 
by Major George Croghan (1791-1849), with 160 men, against 
about 1000 British and Indians under Brigadier-General Henry 
A. Proctor. In 1906 Croghan’s remains were re-interred on Ihe 
site of the old fort. Until 1849, when the present name was 
adopted in honour of J. C. Fremont, the place was known as 
Lower Sandusky ; it was incorporated as a village in 1829 
and was first chartered as a city in 1867. 

FR£MY, EDMOND (1814 1 894), P'rench chemist, was born 
at Versailles on the 29th of February 1814. Entering Gay- 
Lussac’s laboratory in 1831, he became preparateur at the ^cole 
Poly technique in 1834 and at the ('ollege de France in 1837. 
His next post was that of repetiLeur at the Ecole Polytechnique, 
where in 1846 he was appointed professor, and in 1850 he suc- 
ceeded Gay-Lussac in tlie chair of chemistry at the Musdum 
dTIistoire Naturelle, of which he was director, in succession to 
M. E. Chevrcul, from 1879 to 1891. He died at Paris on the 3rd 
of February 1894. His work included investigations of osmic 
acid, of the ferrates, stannates, plumbates, Ikc., and of ozone, 
attempts to obtain free fluorine by the electrolysis of fused 
fluorides, and the discovery of anhydrous hydrofluoric acid and 
of a series of acides sulphazoth, the precise nature of which long 
remained a matter of discussion. IIc also studied the colouring 
matters of leaves and flowers, ihe composition of bone, cerebral 
matter and other animal substances, and the processes of fer- 
mentation, in regard to the nature of which he was an opponent of 
Pasteur’s views. Keenly alive to the importance of the technical 
applications of chemistry, he devoted special attention as a 
teacher to the training of industrial chemists. In this field he 
contributed to our knowledge of ihe manufacture of iron and steel, 
sulphuric ackl, glass and paper, and in particular worked at the 
saponification of fats witli sulphuric acid and the utilization of 
palmitic acid for candle-making. In the later years of his life 
he applied iiimself to the problem of obtaining alumina in the 
cr^'stalline form, and succeeded in making rubies identical with 
the natural gem not merely in chemical composition but also in 
physical properties. 

FRENCH, DANIEL CHESTER (1850- ), American sculptor, 

was born at Exeter, New Hampshire, on the 20th of April 1850, 
the son of Henry Flagg French, a lawyer, who for a time was 
assistant -secretary ol the United States treasury. After a year 
at the Massachusetts Institute of Technology, French spent a 
month in the studio of John Q. A. Ward, then began to work on 
commissions, and at the age of Iwenty-lhree received from the 
town of ( oncord, Massachusetts, an order for his well-known 
.statue “ The Minute Man,” which was unveiled (April 19, 1875) 
on the centenary of the battle of Concord. Previously French 
had gone to Florence, Italy, where he spent a year with Thomas 
Hall. French’s best-known work is “ Death Staying the Hand of 
the Sculptor,” a memorial for the tomb of the sculptor Martin 
Milmore, in the Poorest Hills cemetery, Boston ; this received a 
medal of honour at Paris, in 1900. Among his other works are : 
a monument to John Boyle O’Reilly, Boston ; “ Gen. Cass,*' 
National Hall of Statuary, Washington ; “ Dr Gallaudct and his 
P'irst Deaf-Mute Pupil,” Washington; the colossal “Statue 
of the Republic,” for the Columbian Exposition at Chicago ; 
statues of Rufus Choate (Boston), John Harvard (Cambridge, 
Mass.), and Thomas Starr King (San Francisco, California), a 
memorial to the architect Richard M. Hunt, in Fifth Avenue, 
opposite the Lenox library, New York, and a large “Alma 
Mater,” near the approach to Columbia University, New York. 
In collaboration with Edward C. Potter he modelled the 
“ Washington,” presented to PYance by the Daughters of the 
Ameri(‘an Revolution ; the “ General Grant ” in Fairmount Park, 
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Philadelphia, and the “ General Joseph Hooker in Boston. 
French became a member of the National Academy of Design 
(igoi), the National Sculpture Society, the Architectural League, 
and the Accademia di San Luca, of Rome. 

FRENCH, NICHOLAS (1604-1678), bishop of Ferns, was an 
Irish political pamphleteer, who was born at Wexford. He 
was educated at T<rOuvain, and returning to Ireland bcaime a 
priest at Wexford, and before 16 16 was appointed bishop of 
Ferns. Having taken a prominent part in the political disturb 
ances of this period, French deemed it pnidcmt to leave Ireland 
in 1651, and the remainder of his life was 
passed on the continent of Europe. He acted 
as coadjutor to the archbishops of Santiago 
de Compostella and l*aris, and to the bishop 
of Ghent, and died at Ghent on the 23rd of 
August 1678. In 1676 he published his attack 
on James Butler, marquess of Ormonde, 
entitled “ I’he IJnkinde Deserter of Loyall 
Men and True Frinds,” and shortly aftenvards 
“ The Bleeding Iphigenia.'’ Hie most im- 
I)ortantof his other pamphlets is the “Narrative 
of the l^arl of Clarendon’s Settlement and Sale 
of Ireland ” (T.ouvain, 1668). 

The Historical of Bishop French, com- 

]:)risiiip[ the tlirec primphlets already mentioned 
and some Icttci's, were published l)y S. 11 . Bindon 
at Dublin in t8.|b. Sev T. D. MeXiee*, Iri’ik 
Writers of the ijth Century (Dublin, iS^O) ; Sir 
]. T. (Gilbert, Contempovavy History of AtUnrs in 
Ireland^ (Dublin, 1870-1880) ; and 1 '. 

Carte, of James j Duke of Oiniond (new ed., 

Oxford, 1851). 

FRENCH CONGO, the general name of the 
I'Yench possessions in equatorial Africa. They 
have an area estimated at 700,000 sq. m., with 
a population, also estimated, of 6,000,000 to 
10,000,000. The whites numbered ( 1 906) 1278, 
of wimm 502 were ofTicials. French Congo, 
officially renamed Frenc'H Equatorial Africa 
in 1910, enmprises -(i) the G;dmn (!olony, 

(2) the Middle Congo Colony, (3) the Ubangi- 
Sahri Circumscription, (4) the Chad Cirenm- 
scription. 'J'he two last-named divisions form 
the Ubangi-Shari-Chad (^dony. 

The present article treats ol French Congo 
as a unit. It is of highly irregular shape. It 
is bounded W. by tlic Atlantic, N. by the (Spanish) Muni 
River Settlements, the German colony of Cameroon and tlu' 
vSaliara, E. by the Aiiglo-Egyptian Sudan, and S. by Belgian 
Congo and tlic Portuguese territory of Kabinda, In the greater 
part of its length the southern frontier is the middle course of 
the Congo and the Ubangi and Mboinu, the ciiief northern 
afliuents of that stream, ])ut in the south-west the Iroritier 
keeps north of the Congo river, whose navigable lower course 
is partitioned between Belgium and Portugal. The coast line, 
some 600 m. Jong, extends from 5° S. to N. 'Fbe northern 
frontier, starting inland from the Muni estuary, after skirting the 
Spanish settlements follows a line drawn a little north of 2° N. 
and extending east to 16” E. North of this line the country is 
part of ('ameroon, German territory extending so far irikmd fnnn 
the Gulf of Guinea as to approach willn'n 130 m. of the IHiangi 
From the intersection of the lines named, at which jx)int French 
Congo is at its narrowest, the frontier runs north and then east 
until the Shari is reached in 10" 40' N. The Shari then forms th<‘ 
frontier up to Lake (’had, where J^'rerich Congo joins the Saharan 
regions of French West Africa. 7 ’he eastern frontier, separating 
the colony from the Anglo- Kg>'ptian Suditn, is the water-parting 
between the Nile and tlie Congo. 'Jhe Mahommedan siiltiinabTs 
of Wadai and Bagirmi occupy much of the northern part of 
French Congo (sec Wadai and Bagirmi). 

Physical Features. — ^Thc coast line, bei'inning in the north at 
Corisco Bay, is shortly aflerwards soraewfj.it deeply indented by 
the cstuarj’- of the Gabun, south of which the shore rims in a nearly 


btraiglit line until the delta of the Ogowe is reached, where ('aj^e 
I^pez projects N.W, From this point the coast trends unitornily 
S.E. without piesentiiig .any stiikmg features, tlioiigh the Bay ol 
Mayumba, the roadstead ol Loanj^o, and the J’oiiile Noire may be 
mentioned. A large proportion ol tlv* eoiist region is occujiied by 
primeval forest, with trees rising to a lu-iglit of 150 and 200 ft., hut 
there in a considerable variety of aceiieiv open lagoon.^, niangrovi* 
swamjKS, scattered clusters ot trees, paik-hUe kmcIics, dense walls ol 
tangled imderwrood along the rivers, jirairu's ol t.ill gr.i.ss and jiatches 
of cultivation. Behind Iht^ coa.st region is a ntiee wliich rise.s from 
3000 to 45<>o ft., called the ('rystal Mountains, then a plateau with 
an elevation varying Jroiii i.*iOo to 2800 ft., clett with deep river- 



vallcys, the w'cills of whicli are fri;jl)li-, almost verticnl, and in some 
pi. ices 7^0 ft. higli. 

The co.ist livers flowiieij iiilo t!i(‘ Atlantic cro,s four ternices. 
On fht* liigher juirtioii ol llie ])l.iteiiu tlieii course j * ovi i b.io* s.jnd ; 
oji tlje second terrace, liom 1200 to 2000 ft. it is o\ i* wide 

gras.sy tr.icts ; then, for some 100 m , tlie li*. er ; p.i- s tfirough viii in 
fori.st, and, l.istly, tliey cros.s tlie slime rejiMii, \\hn fi is ;ibont 10 in. 
broad. 'ITio riveis which t.jll clnectly into the All iiific are ffeneially 
nnnavigahlv. The most impoi t.i-iit, tlie O'owc ((/..), is, hoviever, 
navigalde from its month io N'JoIe, ;i di u.nn •' of -’35 m. Fixers to 
the south of th'* (A'^o've mk' the Nyanyn, ijo m loti'', nnd tlie Kvvilii. 
Ihe latter, 320 m, in li M';lh, is formed l>v the Ki.r.i rmd tlie l.iu'fe ; 
it 1 ms a veiy winding t.ouroe, flowing by turns horn north lo south, 
from e.i.st to west, trorn south lo nortli west ;itk 1 tiom north to sonlh- 
wi'st. It i.s cneuinbeied with rocks and eddies, and is n.'ivigable only 
over 38 rn., and for five months in tlu‘ year. 'I he mouth i . i roo It. 
wide. The Muni river, the norlliernmost m thi eolouv, i*; oltstiucled 
by Cfataracts in iks passrigii f htoiigh esc.irjmjf id to the coast. 

Nearly all the ujiper basin of tlie Sliari {rf.i' ) as well as the right 
bank of the lower river is within French ( ongo 'Hie greater jiart 
of the cnimtry belongs, linw'ever, to tlie dinirnge, area of tin* f'ougo 
river. Tn aihfition fo the nortliein banl.s of the Mlioirm and lUi.ingi, 
330 ni. 01 the north shore ot the (. om'o itself are in the F’renrh pro- 
tecloiate a.s well as numerons subsidiary .streinns. Foi 'ome 100 in. 
however, the right Ixink of the Sanga, the most imjjortant ol thi*se 
.subsidiary stre.mi.s, is in German territory (see ( om.o). 

--'I hrei* main divisions are reco^ni/ed in the FYenrJi 
Congo : - (i) th(? littoral rone, covered wdth alluvium and .superiicial 
deposits and undiTlain by Tc'rtiarv ami rretaceous rocks ; (2) the 
mountain zone of the Crystal ^lountains, composi'd of granite, 
metamorpliic and ancient .sediments ; (3) the pkde.iu of the northern 
portion of the Congo b.isin, occupi'^'d by Karroo sand.slnne.s The 
core of the Crystal Mountains consisis of j^ranitc and schists. 
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Infolded with them, and on the flanks, arc three rock systems ascribed 
fo the Silurian, Devonian and Carboniferous. These arc unfossili- 
ferous, but fossils of Devonian age occur on the Congo (see Congo 
Frke State). Granite covers wide areas north-wi‘st of the Crystal 
Mountains. Tlie ])J.Tleau sandstones lie horizontally and consist 
of a lower red sandstone group and an upper white sandstone group. 
They have not yielded fossils. limestones of l^wer Cretiiccous age, 
witli ScMoenhiichta inflnta, occur north of the Gabuii and in the Ogowc 
basin. Marls and limestones with fossils of an Eocene facies over- 
lie the Oelaceous rocks on the Gabun. A su])crficial iron-cemented 
sand, erroniiously termed laterite, covers large areas in the littoral 
zone, on the flanks of th<* mountains and on the high plateau. 

Climate. — The. whole of the country being in th<‘ equatorial region, 
the climate is everywhere very hot and dangerous for Europeans. 
On the coast four .seasons are distinguishc;d : the dry .season (T5th 
of May to 15th of .September), the rainy sea.son (15th of September 
to 15th of January), tlien a second dry sea.son (15th of January to 
1st of Maich), and a second rainy season (1st ofMarcii to 13th of 
May). The rainfall at Libreville is aiiout 9b in. a year. 

Flora and Fauna. — The elephant, the hippopotamus, the crocodile 
and .several kinds of ajies — ine.buling the chimpanzee and the rare 
gorilla are the most noteworthy lai*ger animals ; the birds are 
various and beautiful - grey parrots, shrikes, fly-catchers, rhinoceros 
birds, weaver birds (oiten in large colonies on the palm-trees), ice- 
birds, trom the Cccyle Shat pit to the dwarfish .<4 nistata^ butter- 
fly finclies, and helmet-birds (Turacus gigaftteus)^ as well as more 
familiar types. Snakes are extremely common. The curious 
climbing-lish, which Ireciueiits the mangroves, tlie Ptotopterus or 
lung-fish, which lies in the mud in a state of lethargy during the dry 
.sea.son, tin* strange and ])oisonous Tetrudon guttifet^ and the herring- 
like Pellona africana^ often caught in great shoals- are the more 
remaikable of the fishes. Oysters are got in abundance from the 
lagoons, and the huge Cardisoma at mat inn or heart -crab is fattened 
tor (able. I'ireflies, mosquitoe.s and sandflies are among the most 
familiar forms of in.sect life. A kind of ant builds very striking 
pent -house or umbrella-shaped nests rising on the tree trunks one 
above thl^ other. 

Among the more characteristic forms of vegetation are baobabs, 
silk-cotton tiees, .screw-pines and palms — especially Uvphaetw 
ginHcnisi.s (a fan-jialm), Papina (the wine palm), and Flaeis guineen- 
SIS (the oil -palm). Anonaceous plants (nolably Annua senrgalcnsis) 
and the pallahanda^ an olive-myrtle- like tree, are common in the 
prairies ; the papyrus .slioots up to a h<*iglit of 20 ft, along the rivers ; 
the banks are fringed by (he eottoiiy Jlibistus iiliaints, ipomaeas 
and fragrant ja.smmes ; and the tliitkets aie bound together in oni* 
inextricable ina.ss by lianas of many kinds. In the ujqier Shari 
n‘gion and that of the Kotto triliiitary ol the Ibiangi, are .species of 
the cotfee liee, one species attaining a height ot over 60 ft. Its bean 
resembles that of Aliyssmian cotfee ot medium quality. Among the 
fruit trees aie tlie mango and tlu* ])a])aw, (he orange and the lemon. 
Negro-pepper (a variety of cap.sieum) and ginger giow wild. 

Inhabitants and Chief Towns. -A censu.s, necessarily imperfect, 
taken in igob showed a total jiopulation, exclu.sive of Wadai, of 

032, 000, divided in districts as follows :--Cabnu, 37(1,000 ; Middle 
Congo, 250,000; Uliangi-Shari, 2,130,000; Chad, 885,000. The 
count rv is peopled by di\ er.se negro raees, and, in the regions border- 
ing Lake t'had and in \Vadai, by Tula, llausa, Arabs and semi- 
Arab tribes. Among the best known tribes living in Fiench Congo 
are tlu* h'ang (h’ans), the liak.ilai, lh<‘ Batekes and the Zandeh or 
Niam-Niani. .Several ol tin* tribes are cannibals and among many 
of them the fetisli w 01 ship characteristic ol the West Alrican negroes 
prevails. Their civilization is of a low order. In the iiortheni 
regions the majority ol the inhabitants are Mahomniedaus. audit is 
only in tho.se districts that organized and jiowcrtiil states exist. 
Elscwhcie the authority ol a chid or “king" extend.s, ordinarily, 
little beyond the village in which Ik* lives (An aci ount of thi* chid 
tribes IS given undiT tluMr names.) The Eurojieaii inhabitants are 
cliierty ol French nationality, and are for the most part tradeis, 
tiffieials and mi.ssion.irieh. 

'riu‘ chief towns are T.ilireville (capital of the Gabun colony) with 
3000 inhabitants; Brazzaville, on the Congo on the north side of 
Stanley Pool (oi)posite the Belgian capital of Leopoldville), the scat 
of the governoi -gepeial ; FraiKcville. on the upper Ogowe ; Loango, 
an important .seaport m 4“ 30' S. , N ' Jole, a busy trading ceiitie on 
the low<‘r Ogowe ; Chekua, capital of Bagirmi, which forms part ol 
the Chad territory ; Abi shr, the cajiital ot Wadai, Bang! on tlie 
Hbaiigi riviT. the administnitiN e capital ot the Ubangi-Sliari-Chad 
colony. Kiiiule, T.ame and Binder are native trading centres near 
the Canu’roon frontiei, 

Communii ations. — The riveis are the cliief means of internal 
commimicalioii. Access to the greater part of the colony is ob- 
tained by ocean .steamers to Matadi on the lower Congo, and thence 
loimd the falls by the Congo railway to Stanley Pool. From Brazza- 
ville on Stanley Pool there is g8o m. of uninteriTipted steam navi- 
gation N.K. into the heart of .\frica, 330 m. being on the Congo 
and 35t> m. on the I’bangi. The farthest point reached is Zongo, 
wlieie rapuK block the river, but beyond that port there are several 
navigable St relclies of the Ubangi, and for small vessels acce.ss to 
the Nile is possible by means of the Bahr-el-Ghazal tributaries. 
The Sanga, wliich join.s the Congo, 270 m. above Brazzaville, can be 


navigated by steamers for 350 m., i.e. up to and beyond the S.E. 
frontier of the German colony of C'ameroon. The Shari is also 
navigable for a considerable distance and by means of its affluent, 
the Logone, connects with the Benue and Niger, affording a waterway 
between the Gulf of Guinea and Lake Chad. Stores for government 
posts in the Chad territory are forwarded by this route. There is, 
how'fver, no connecting link between tlie coast rivers — Gabun, 
Ogowe and Kwilu and the Congo system. A railway, about 500 m. 
long, from the Gabun to the Sanga is projected and the surveys for 
the purpose made. AnotluT route surveyed for a railway is that 
from Loango to Brazzaville. A narrow- gauges line, 75 in. long, from 
Brazzaville to Miiulule in the cataracts region was begun in November 
1908, the first railway to be built in French Congo. The di.strict 
served by the line is rich in copper and other minerals. From Wadai 
a caravan roiiti; across the Sahara leads to Bengazi on tlie shores of 
the Mediterranean. Telegraph lines connect Loango with Brazza- 
ville and Libreville, there is telegraphic communication with Europe 
by submarine cable, and steamship communication between Loango 
and Libreville and Marseilles, Bordeaux, Liverpool and Hamburg. 

Trade and Agriculture . — The chief wealth ol the colony coii.sist.s in 
the products of its forests and in ivory. The natives, in addition to 
manioc, their principal tood, cultivate bananas, ground nuts and 
tobacco. On plantations owned by Euro]icans coffee, cocoa and 
vanilla are grown. European vegetables are rai.sed easily. Gold, 
iron and copper arc lourid. Copper ores have been ex}>orted from 
Mindulc since 1905. The chie.f exports are rubber and ivory, next 
in imjiortance coming palm nuts and palm oil, ebony and other 
woods, cofft:e, cocoa and copal. The imports are mainly cotton and 
metal goods, .spirits and foodstuffs. In the Cialiun and in the basin 
of (he Ogowe (lie French customs tariff, with some modifications, 
prevails, but in the Congo basin, that is, in the greater part of tin* 
country, by virtue of international agreements, no discrimination 
can be macle bt^tween French and other mcrchandi.se, whilst customs 
duties mu.st not exceed 10 % ad valorem.^ In the Shari basin and in 
Wadai the Anglo-French dt'claralion of March 1899 accorded for 
thirty years ccjiud treatment to British and French goods. The 
value of the trade rose in the ten years 189O -1905 from £3(10,000 to 
£850,000, imports and exports being nearly eciual. The bulk of the 
export trade is with Great Britain, wliich lakes most of the rubber, 
France coming second and Germany third. 'Die imports arc in about 
equal proportions Irom France and i'oreij’n countries. 

Land Tenure. 'Ihe Concessions Regime. — Laud held by the 
natives is governed by tribal law, but the state only recognizes native 
ownership in land actually occupied by the aborigines. The greater 
part of the country is con.sidered a state domain. Land held liy 
Europeans is sul>)ect to the Civil Ckxle ol France exce^it such estates 
as have been registered under the teims of a decree of the 28th ot 
March 1899, wlieu, registiation having bei‘u effected, tlie- title to the 
kind is guaranteed by the? state. Nearly the whole ot tlie, colonv^ has 
been divided .since iSyg into large estates held by limited liability 
r,om}>aiiies to whom has been granted the sole right ot exploiting tin* 
laud leased to them. The companies holding concessions numbered 
in Jt)o4 about forty, willi £i comluiiej capital of over £2,000,000, 
whilst the concessions varied in size irom 425 sq. m. to 53,000 sq. m. 
One effect ot the granting of concessions was the ra})i<l decline in the 
hu.siue.ss ol iion-concessioiiaiu* traders, ol whom the mo'*t important 
w'ere Liverjiool merchants established 111 the (iabuii lietore tlie advent 
of the French. As by the Act of Bi*rlin of 1885, to which all the 
European powers were signatories, ecpi.ility ot tnalmeiit in com- 
mercial affairs w'as gu.iranteed to all nations in the ('ongo basin, 
protests wa*re rai.sed against the terms of the concessions. The reply 
was lliat the critics confused the exercisi* of the right ol proprietor- 
ship with the act of commerce, and that in no count ly w^as the 
landowner who farmed his land and sold the prodiici; regarded as a 
meichanl. Various decisions by the judges ol the colony during 
1902 and jc)()3 and by the French coitr de cassation in 1905 con- 
firmed that contention. 'J'he action of the companies was, liovvevei, 
in most cases, neither beneficial to the country nor financially 
successful, wdiikst the native cultivators le.sentcd the prohibition ol 
their trading direct w’ith their former customers. Tlie case of the 
laverpool traders was taken up by the British government and it 
was agreed that the dispute .sliould be settled l>y arlutration. In 
Sejitembcr 1908 tlie French go\'ernment issued a decree reorganizing 
and rendering more stringent the control exercised by the local 
authorities over the concession companies, e.specially in matters 
concerning the rights of natives and the liberty of commerce. 

History . — The Gabun wtis vi.sited in the 15th century by the 
Portuguese explorers, and it became one of the chief scats of 
the slave trade. It was not, however, till well on in the Kfth 
century that Europeans macle any more pemianent settlement 
than was absolutely necessary for the maintenance of their 
commerce. In 1839 Captain (afterwards Admiral) Boiiet- 
Willaumez obtained for France the right of residence on the left 
bank, and in 1842 he secured better positions on the right bank. 
The primary object of the French settlement was to secure a 

‘ Berlin Act of 1S85 ; Brussels conference of 1890 (see iVpRiCA : 
History). 
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port wherein men-of-war could revictual. The chief establish- 
ment, Libreville, was founded in 1849, with negroes taken from 
a slave ship. The settlement in time acquired importance as a 
trading port. In 1867 the troops numbered about 1000, and the 
civil population about 5000, while the official reports about the 
same date claimed for the whole colony an area of 8000 sq. m. 
and a population of 186,000. Cape Lopez had been ceded to 
France in 1862, and the colony’s coast-line extended, nominally, 
to a length of 200 m. In consequence of the war with Cermany 
the colony was practically abandoned in 1871, the establishment 
at Libreville being maintained as a coaling depot merely. Jn 
1875, however, France again turned her attention to the Cabun 
cstuar}% the hinterland of which had already been partly ex- 
plored. Paul du Chaillu penetrated (1855-1859 and 1863-1865) 
to the south of the Ogowc ; Walker, an English merchant, 
explored the Ngunye, an affluent of the Ogowc, in 1866. In 
1872-1873 Alfred Marche, a French naturalist, and the marquis 
de Compi^gne ^ explored a portion of the ( )gowc basin, but it was 
not until the expedition of 1875- 1878 country east of 

the Ogowc was reached. This expedition was led by Savorgnan 
dc Bnizza {q-v.), who was accompanied by Dr Noel Eugene 
Ballay, and, for part of the time, by Marche. l)e Brazza’s 
expedition, which was compelled to remain for many months at 
several places, ascended the Ogowe over 400 m.,and beyond the 
basin of that stream discovered the Alima, which was, though the 
explorers were ignorant of the fact, a tributary of the ('ongo. 
From the Alima, de Brazza and Ballay turned north and finally 
reached the Gabun in November 1878, the journey being less 
fruitful in results than the time it occupied would indicate. 
Returning to Europe, de Brazza learned that H. M. Stanley had 
revealed the mystery of the Congo, and in his next journey, 
iiegim December 1879, the French traveller undertook to find a 
way to the (!ongo above the rapids via the Ogow6. In this he 
was successful, and in September 1880 reached Stanley Pool, 
on the north side of which Jfrazzaville w'as subsequently founded. 
Returning to the (labun by the lower Congo, de Brazza met 
Stanley. Both explorers were nominally in the service of the 
International African Association (see Con(;() Frkk Static), 
but dc Brazza in reality acted solely in the interests of 
FriJ-nce and concluded treaties with Makoko, “king 
treaties. Batckcs,'’ and other chieftains, placing very large 

areas under the protection of that country. The con- 
flicting claims of the Association (which became the Congo P'ree 
State) and France were adjusted by a convention signed in 
February In the meantime dc Brazza and Ballay had 

more fully explored the country behind the coast regions of Gabun 
and Loango, the last-named seaport being occupied by France 
in 3883. The conclusion of agreements with (Germany (December 
1885 and February March 1894) and with Jk)rtugal (May 1886) 
secured France in the possession of the western portion of the 
colony as it now exists, whilst an arrangement with the Congo 
Free State in 1887 settled difficulties which had arisen in the 
LIbangi district. 

The ex tension of French influence northward towarils Lake Chad 
and eastward to the verge of the basin of the Nile followed, though 
The without involving the country in serious disputes 

advance with the other European pow'ers possessing rights in 
towards those regions. By creating the posts of Jiangi (1890), 
*Fasboda Abiras (1891), ETance strengthened lier 

* * hold over the Cbangi and the Sanga. But at the same 

Hme the Congo E'rce State passed the parallel of 4'^ N.— which, 
after the compromise of 1887, France had regarded as the southern 
boundary of her possessions — and, occupying the sultanate of 
Bangasso (north of the Ubangi ri\'er), pushed on as far as 9*" N. 
'fhe dispute which ensued was only settled in 1894 and after 

’ Ia)uis Eugene Henri Piipout, marquis de Compiegne {1846- 
1877), on his return from the West coast replaced Ch‘oig Schwciii' 
furlh at Cairo as president of the geographical commission. Arising 
out of this circumstance dc Compiegm? was killed in a duel bv a 
German named Maver. 

^ A Franco-Bclg’ian agreement of the 2.pd of Dec. 1908 d»*fined 
precisely the frontier in the lower Congo. Bamu Island in Stanlev 
Pool was recognized as E'rench. 


the .signature of the convention between Great Britain and the 
Congo Stale of the 12th of May of that year, against which both 
the German and the EVcnch governments protested, tlie last 
named because it erected a barrier against the extension of E'rencli 
territor}" to the Nile valley. By a compromise of the 34th of 
August the boundary was definitely drawn and. in accordance 
with this pact, which put the frontier bac'k to about 4° N., 
EVance from 1895 to 1897 took possession of the upper Ubangi, 
witli Bangasso, Rafai and Zemio. Then began the EVeneh 
encroachment on the Bahr-el-Ghazal ; the Marchand expedition, 
despatched to the support of Victor Liotard, the lieutenant- 
governor of the upper Ubangi, reached 'lambiira in July 1897 
and Ea.shoda in July 1898. A dispute with Great Britain arose, 
and it was decided that the expedition should evacuate E'ashoda. 
The d(*claration of the 21st of March 1899 finally terminated the 
dispute, fixing the eastern frontier of the French colony as already 
stated. Thus, after the EVanco-Spauish treaty of June 1900 
settling the limits of the Spanish terrilory on the coast, the 
Ixiimdaries of the French Congo on all its frontiers were deter- 
mined in broad outline. The Congo-(‘ameroon frontier was 
precisely defined by another E'ranco-fierman agreement in 
April 1908, following a detailed survey made by joint com- 
missioners in J()05 and 1906. E’or a comprehensive descrij)tion 
of these international rivalries see Africx, § 5, and for the con- 
(jucst of the ('had regions sec Bacurmi .and Rauah Zoueik. In 
the other port ions of the colony French rule was accepted hy the 
natives, for the most part , jieaceably. Juir the relations of E'rance 
with Wadai see tliat article. 

Following the acquisitions for France of de Brazza, the ancient 
(mbiin colony was joined to the Congo territories. From 1886 
to 1889 Gabun was, however, separately administered. By 
decree of the nth oi December 3888 the whole of the French 
pos.sessions were created one “ colony “ under the style of ('ongo 
frani^ais, with various subdivisions ; they were placed under a com- 
missioner-general (de Brazza) having his residence at Brazzaville. 
This arrangement proved detrimental to the economic develop- 
ment of the Gabun settlements, which being outside the limits 
of the tree trade conventional basin of the ('ongo (.see AFRIc^, 
§ 5) enjoyed a separate tariff. By decn*e of the 2olh of December 
3903 (which became operative in July 1904) ('ongo fram^ais was 
divided into four parts as named in the o))cning paragraph. 
'Fhe first commissioner-general under the new scheme was Junile 
Gentil, the explorer of the Shari and ( had. In 1905 de Jlrazza 
was sent out from France to investigate charges of cruelty and 
maladministration brought against oflicials of llu; colony, several 
of which imncd well founded. De Brazza died at Dakar when 
on his way liome. The E'rench government, after considering 
the refiort lie hod drawn up, decided to r( 4 ain Gi'ntil as com- 
mis.sioner* general, making how^'ver (decree of 15th of February 
1906) various changes in administnUion with a view to protc^'t 
the natives and control the coniTssion (‘ompanies. Gentil, 
who devoted the next two years to the reorganization of the 
finances of the country and the ilevelopment of its ('ommerce, 
re.signcd his post in February J908. He was succeeded by 
M. Merlin, whose title was ('fianged (June 1908) to that of 
governor-general. 

Administratiofi and Revenue.- 'J'he Rovcmoi-Rciifral has coijtrol 
over the whole of French Congo, but (loi\s jiot diiectly admini.sler 
any pari of it, the separate colonies lj**ing under lie utenant governors. 
The Gabun colonv includes the (;al)uri estuary and the whole of the 
coast-line oi iMench ('ongo, together with the basin ol lie- Ogowe 
river. The inland frontier is so drawn as to inchidi* all the liinler- 
land not within tin Congo tree-trade zone (the ('Iiad district ex- 
cepted). The Middle Congo has foi its western frontier the (iabuu 
colony and Cameroon, and exbmds inland to the easterly bend of 
the Ubangi liver; the two circumscriptions extend east and north 
of the Middle ('ongo. TluTe is a gen<-ial budget loi the whole of 
l*'rem ii Congo ; i-ach eolonv has also a separate budget and adminis 
tiative autonomy. As in othei h'lench colonies the li’gi.slative jiower 
IS in the Frenc h chambers only, but in the absence of specific legis- 
lation presidential decrees have the force of Law A judieial service' 
independent ot the executive exists, but Ibc district administrators 
also exercise judicial functions, lulucation is in tlic* hands of thf‘ 
missionarie.s, upwards of 50 schools b<*ing < stabhshe<l by ir^oq. 
The miiitarv force maintained consists of natives officered by 
Euro] leans. 



102 FRENCH 

Revenue is derived from taxes on land, rent paid by concession 
companies, a capitation or hut tax on natives, and customs receipts, 
supplemented by a subvention from France. In addition to defray- 
inf; tlje military expenses, about ;^i 00,000 a year, a grant of j^28,ooo 
yearly was made u]> to igob by the French chambers towards the 
civil exptmses. In 1007 the budget of the Congo balanced at about 
^^250, 000 without the aid of this subvention. In ifjw) the chambers 
sanctioned a loan lor tlic colony of ;^S4o,ooo, guaranteed by France 
and to be apjdied to the establishment of administrative stations 
and public works. 

Biiu.io(;raphy. — Fernand Rouget, L* Expansion coloniale at* 
Congo frangais (Paris, igo6), a valuable monograph, with biblio- 
graphy and maps ; A.*('hevalicr, L'Afriqm cenlrale frangaiss (Paris, 
igo7). For special studies see Lacroix, Rdsultats mintr^ilogiqties ct 
zoologiqms dcs rhenies cAplorations de VAfrique occidentale frangaise 
et de la rt'gion dtt Tchad (l^aris, 1005) ; M. Barrat, Sur la gkdngie dti 
Congo frangais (Paris, 1805), and Ann. dfs mines^ s6r. <j. t. vii. (18115) ; 
J. CoriKst, " Les Formations jxist primaires dn bassin du <^ngo,‘’ 
Ann. .IOC. gh)l. bdg. vol. xxi. (18^5). The l*arjs Jiullelin du Museum 
for T903 and 1904 contaiiLS jiapers on the zoology of the country. 
For flora si*e numerous pa]>ers by A. Chevalier in Comptes rendus 
de Vnead^mie des sciences (jgo2 -t<) 04), and the Journal d‘ agriculture 
pratique des pays Umuds (1901, (S:c.). For history, besides Rougei’s 
book, see J. Aiicel, “ lUude historiqiie. La lormation do la colonic 
du Oingd fi.'invais, 1843 -1882," containing an annotated biblio- 
gra])hy, in Hull. Com. VAfrique frangaise^ vol. xii. (i<)02) ; the works 
cited under Braz/a ; and K. Geiitil, La Chute de V empire de Rahah 
(Paris, 1902). Of earlier books of travels the most valuable are : — 
l*aul du Chaillu, Explorations and Adventures in Equatorial Africa 
(Ixmdon, 1861) ; A Journey to Ashonga Land fT.ondon, i8b7) ; and 
Sir R. Burton, Two Trips to Corilla Land (T.ondon, 1876). Of 
later works .see Mary H. Kingsley, Travels in West Africa (London, 
1897) ; A. B. de M/jzieres, Rapport de mission sur le Haul Oithaugtn^ 
le ATHoniou ct le Hahr-el-Ehazal (Paris, J<joj) ; and Mai.stre, A 
travels V Afnque crnirale du Congo an Niger ^ iS(;j iS(y^ (Paris, 1895) 
For the story of the concession companies see K. 1). Morel, The 
British Case in Eteuch Congo (Loudon, 1903). (F. R. C.) 

FRENCH GUINEA, a French colony in West Africa, formerly 
known as Rivii^res du Sud. It is bounded W. by the Atlantic, 
N. by Portuguese Guinea and Senegal, J^. by Upper Senegal 
and the Ivory Coast, and S. by Liberia and Sierra l^eone. With 
a .sea-board running N.N.W. and S.S.K. from 10^50' N, to q"' 2 * N., 
a distance, without reckoning the indentations, of 170 m., the 
(iolony extends eastward 450 m, in a straight line and attains 
a maximum widtii N. to S. ot nearly 300 m., covering fully 100,000 
sq. m., and containing a population estimated at 2,000,000 to 
2,500,000. 

Physical 1-ealurcs.'-' Though in one or two places rocky headlands 
jut into llu* .sea, tliu coast is in general .saiuly, low, and much broken 
by rivcis aiul deep estuuries, ilolted with swampy islands, giving it 
the tipjicaiance til a va.sl dell.i. In about <)‘' 30' N., oft the promon- 
tory" of Konakry, lie the 1 -os l.slands (7.1'.), iorming part of the c<3loTiy. 
The coast jdain, foimed of alluvial deposits, is succi:edcd about 30 ni. 
inland by .1 hue of clitis, tlie Susu IJills, which form the first .step 
in the lerrace-hke loiniahon of the interior, culminating in tlie 
massif of T'uta J<il]ou, coinjiosed cliiefly of Archean and granite 
rocks. W'liile the coast lands are either densely forested or covered 
witii savannas or jiark like country, the Futa Jallon tableland is 
mainly covered with short herbage. This tabU'l.nid, the hydro- 
graphic (‘cut re of West Africa, is nio.^t elevated in its southern parts, 
where heights of 5000 tt. .ire found. Near tlie Sierra Leone frontier 
this high land is continued westwaid to within 2<.» in. of the si' i, 
when^ iMount K.dvulima rises over 3300 ft. East and south of Fut.i 
Jallon the couulry slopes to the basin ol the upper Nigei, the greater 
pait ol wJiitli is iiuluded in French Guinea. The soiithcau frontier 
is foriniMl by the csc.ii pinents whieli se])aratc the Niger basin from 
tho.se ol the coast rivers ol Lil>eria. Besides the Niger, fi.imbia and 
Senegal, all separately noticed, a large number ot streams running 
direct to tlu’ Atlantic rise in h'uta Jallon. Among them an* thef^rcat 
and Little Sea icies, whose lower courses are in Sierra Leone, and 
the I^iv) (irande wMiicli enters the sea in r*ortiigiu*‘H* (iiiiuea. Those 
whose eoinsi‘s are t'utirely in Freiieh Guinea includo the t4:>gon (or 
C oinpoui), tin* Kio Nuhez, the Fatalla (whicli reaches the sea through 
an estuary named Kio l’ong<»), the Konkwie, w'hose e.stuary is 
namixl Rio Bramava, the l*'orekaria and llu* Melakori. The Logon, 
1 ‘atallah and Koukurc are all large rivers which descend from the 
plateaus through deep, narrow* valk'ys in rapids and cataracts, am! 
are only navigable tor a lew* miles fiom their month. 

Climate 'Lhe climate of the coast district is hot, moist and un- 
healthy, with a season of heavy rain lasting from IMay to Noverabttr, 
during which time variable winds, calms and tornadoes .succeed one 
another. The mean temperature in the dry season, when the 
y hrirniattan ” is frequent, is 02° Fahr., in the w*ct season 80°. 
Tliroughout the year tlu* humidity of the air is very great. There is 
much rain in the Futa Jallon highlands, !)ut the Niger basin issome- 
w'hat drier. In that region and in the highlands the climate is fairly 
healthy for Emojicans and the heat somewhat less than on the coast. 
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Flora and Fauna. -—The seashore and the river banks are lined with 
mangroves, but the most important tree of the coast belt is the oil- 
]>a]m. The dense forests also contain many varieties of lianas or 
rubber vine.s, huge bombax and bamboos. Gum-producing and 
kola trees are abundant, and there are many fniit trees, the orange 
and citron growing well in the Susu and Fnta Jallon districts. The 
coUon and coffee plants are indigenou;.. ; banana plantations 
surround the villages. The baobab and the karito (.shea butter tree) 
are found only in the Niger di.stricts. The fauna is not so varu’d as 
was formerly the case, large game having been to a great extent 
driven out of the coast regions. The elephant is rare save in the 
Niger regions. The lion is now only found in the northern parts of 
Futa Jailuu; panthers, leojiards, hyenas and wuld cats are more 
common, and the civ^et is found. Hippopotamus, oiler and the wild 
boar are numerous ; a .species of wdld ox of small size with black 
horns and very agile is al.so found. The lorests contain many kinds 
of monkeys, including huge chimpanzees ; aiitelo[x^ an* widespread 
but rather rare. Serpents are very common, both venomous and 
non-veiiomous ; the pythons attain a great size. Fights between 
these huge .scrpcnt.s and the crocodiles wliich infest all tin* rivers are 
said to be not uncommon. Turtles are abundant alon.g the coasts 
and in the Los Islands. Oysters are touiid in largo numbers in the 
estuario.s and fixed to the submerged parts of the mangroves. Fresh- 
water oystfsrs, which attain a large size, arc also found in the rivers, 
particularly in the Niger. Fish are abundant, one large-beaded 
.species, in the Susu tongue called khokon^ i.s so numerous as to have 
given its name to a provincA*, Kokunia. Biids are very numerous ; 
they include various eagles, sevi*rid Linds of heron, the egiet, the 
maraliout, the crane and the pelican; turacos, or pUntain-c*aters, 
arc common, as are other brilliantly plumaged birds. Green and grey 
parrots, ravens, swallows and magpies are also common. 

Tnhahttants. — On the banks ol the Logon dwell the Tendas and 
lolas, primitive Negro trilujs allied to tliosi; of Portugiusi; Guinea 
(<7.e.). All other inhabitants of Fri‘nch Guinea are regarded as com- 
paratively late arrivals from tin* interior w"ho have displaced the 
aborigines.^ Among the earlie.st of the new comers are llu* Baga, 
the Nalu, the T.andiiman and the Timrii, regarded as typieal Negroes 
{q.v.). This migration, .soutluvaid appears to have taken ])Iace before 
tlio 17th century. To-day the B.iga occui>y the coast laud between 
the Logon and the Rio Pongo, and the Landtiman the country 
immediatr‘ly liehind that ot the Baga. The otlu;r tribes named are 
but sparsely represented in French Guinea, the coast region south 
of the Nunez and all the interior up to Futa Jallon being occupied 
l)y the Susu, a tribe, belonging to tlu* gieal ^laiidingan r.ice, wliich 
forced its w'ay .seaward aliout the beginning ol tlu* Tfith century 
and pressed back the Timni into Sierra Leone. Futa Jallon is 
peopled jirmcipally by Fula {qv.), and the rest of the countiy by 
M«diuke and other tribes of JMaiidiugo (</./■). 'i'he Mandiugo, tlu* 
Full iuul the Su.su an* MahommediiiLs, though the Sii*^!! let.iiii many 
of their ancient rites and beliefs — those associated wdth s])irit worship 
and fetish, still the religion of the Baga and other tribes In the 
uorth-WH‘.st jiart of Futa jallon are found rcui mints ol the aborigines, 
such «is the Tiapi, Koniagui and the Biis.sai i, all typical Negio tribes. 
The w’hitc inhabitants number a few liumlieds only anil are mainly 
French. Many ol the coast peoplc.s show, however, distinct traces ot 
white* blood, the result chiefly of the foniior pie.sence of Fairojuvin 
slavi* trad<!rs. Thus at the Rio Pongo there are numerous mulattos. 
South ot that riviu’ the coa.st tribes .speak largely pidgin Eagli.sh. 

Towns. — The )>rincipal towms are Konakry the capital, Buke, on 
the Rio Nuuez, Dulireka, on the coast, a little iiortli of Konakry, 
Beiily, on the Melakori, 'rimbo and T.abe, the chief towns ot Futa 
Jallon, Heremakono and Kmdia, on the main u>:id to tlu* Niger, 
Kiiiij.ssa and Siguiri, on a navigable* .stretch of that nvci, and Jiissan- 
ilugii, lormerly Samory's capital, an im])orta,ut military station east 
of the Niger. * J\onakry, in 9'^ 30' N., 13° 4b' W., pojnilation about 
20,000, is the one ])orl of entry on the coast. It is built on the little 
i.slaml of 'i bmbo w’hich lies ott the promontory of Konakry, tlie low'n 
being joined to the niaiuland by an non bridge. During tlie adminis- 
tration uf Noel Ballay (i848-it»o.:), governor ot tlie colony i8<)o- 
jooo, Kon.ikry w"as transformed from a place of small importance 
to one of the chief ports on the w'cst coa:it of .\frica and .i seriou.s 
rival to FriM'town, Sierra Leone. It has .sinci; grow'n considerably, 
and is provided w'illi wharves and docks and a jetty ioh(> ft. long. 
TUeic is an amiile supifty ol good wat'*r, and a huge pidilic garden 
in the centre of the town. In front of Government House is a static* 
of M. Ballay. Konakry is a j^ort of call lor French, Brili.sh and 
Cierman stcamshi]> companies, and is in telegraphic communication 
with Europe. It is the .starting-point of a railway to the Niger (se.i* 
below). The retail trade is in the hands of Syrians. The tow7i is 
governed by a mimicijiality. 

Products and Industry. -Fcencli Guinea po.s.se.s.ses a fertile soil, 
and IS rich in tropical produce. The chief products are rubber, 
brought from the interior, and palm oil and palm kernels, obtained 
in the coa.st regions. Cotton is cultivated in thi^ Niger basin. Gum 
copal, ground-nuts and sc.same arc largely cultivated, partly for 

' Numerous remains of a stone age have been discovered, both 
on the coa.st .and in the hinterland. See L. Desplagnes, “ L'Arch6o- 
logic prehistorique en Guinee frangaise,” in Bull. Soc. Geog. Comm, 
de Bordeaux, March 1907, and the authorities there cited. 
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export. Among minor products arc coffee, wax and ivory. I^rge 
herds of cattle and flocks of sJicep arc raised in Futa jallon ; these are 
sent in considerable numbers to Sierra Leone, Liberia and Frencli 
Congo. Tlio trade in hides is also of considerable value. The chief 
grain raised is millet, tlie staple food of the people. The rubber is 
mainly exported to England, the palm products to Germany, and 
the ground-nuts to France. 

^ The nrincipid imports are cotton goods, of which 8o % come from 
Great Britain, rice, kola nuts, chiefly from Liberia, spirits, tol)acco, 
building material, and arms and ammunition, chiefly " trade guns.” 
The average annual value of the traile for the period ifjoo-iooy was 
about 250,000, the annual export of rubber alone being worth 
;^40(),ooo or more. The great l)ulk of the trade of the colony is with 
France and Great Britain, the last named country taking about 
45 % total ; Germany comes third. Since April T005 a surtax 

of 7 % has been imposed on all goods of other than French origin. 

Communications. — The railway from Konakry to the Niger at 
Kurussa, by the loute chosen a distance of 342 m., was bc'guii in 
lyoo, and from ii)02 has boisi built directly by the colony. The 
first section to Kindia, 03 m., was opened in 1004. The sf^coiid 
section, to near 'I'imho in Futa jallon, was completed in 1007, and 
the rails readied Kurussa in 1910. From Kurussii tlie Niger is 
navigable at high water all the way to Bamako in Upper Senegal, 
whence there is communication by rail and liver with St l^uis ami 
Timbuktu. Bt'sidt^s the railway there is an cxcelkmt road, about 
390 m. long, from Konakry to Kunis.sa, the ro.id in its lower part 
being dose to the Sierra Leone frontier, witli the object of diverting 
trade from that Britisli colony. Several other main roads have 
been built by the French, and there is a very complete telegraphic 
sysicm, the lines having been connected with lliosc* of Senegal in 
1899. 

History .. — This part of the (niinca coa.st wu.s made known by 
the Fortiiguesc voyagers of the 15th century. In consequence, 
largely, of the dangers attending its navigation, it was not visited 
by the European traders of the ibtli-iStli centuries so frequently 
as other regions north and east, but in the Kio Pongo, at MaUi- 
kong (a diminutive island near the mouth of the Forekaria), 
and clscwliere, slave traders established themselves, and ruins of 
the strongholds they liuilt, and defended with cannon, still exist. 
When driven from other parts of (iuinea the slavers made this 
difficult and little known coast one of their last resorts, and many 
barracoons were built in the late years of the i8th century. It 
was not until after the restoration of Goree to her at the olo.se 
of the Napoleonic wars that France evinced i\ny marked interest 
in this region. At that time the British, from their imses at the 
Gambia and Sierra Leone, were devoting considerable attention 
to Uicse Rivieres du Sud (/.r. south of Senegal) and also to Futa 
Jallon. Rene Caillid, who .started his journey to 'j ’imbuktu from 
Boke in 1827, did much to (piicken French interest in the district, 
and from 1S38 onward French naval offic(*rs, BoutU-WillauTuez 
and his successors, made detailed studies of the coast. About the 
time that the Uritish government became wearied of its efforts 
to open up the interior of West Africa, General Faidherixt was 
appointed governor of Senegal (1854), and under his direction 
vigorous efforts were made to coasolidate h>cn<']\ influence. 
Already in 1S48 treaty relations had been entered into with the 
Nalu, and between that date and 1865 treaties of protectorate 
were signed with several of the coast tribes. During 1876 j88o 
new treaties were concluded with the chief tribes, and in 1881 
tlie almany (or emir) of Futa Jallon placnl his country imder 
French protection, tlie FVench thus effei'lually fircvcnting the 
junction, Indiind tlie coast lands, of the British colonics of the 
Gambia and Sierra Leone, 'flic right of France to the littoral as 
far south as the basin of the Mclakori was recognized by (ircixt 
Britain in 1882 ; Germany (whicli had made .some attempt to 
acquire a protectorate at Konakry) abandoned its cl.iinis in 1885, 
while in 1886 the northern frontier was settled in agreement with 
Portugal, which had ancient settlements in tlic same region (see 
PoRTUGUKSE Gcumea). In 1899 the limits of the colony were 
extended, on the dismemberment of the French .Sudan, to include 
the uy3per Niger districts. In 1904 the Los Islands were ceded by 
Great Britain to France, in part return for the abandonment 
of French fishing rights in Newfoundland waters. (.Sec also 
Senegal : History.) 

French (iuinca was made a colony independent of Senegal in 
1891, blit in 1895 came under the supreme autliority of the newly 
constituted governor-generalship of French West Africa. Guinea 
lias a considerable measure of autonomy and a separate budget. 
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It i.^ administered by a lieutenant-governor, assisted by a 
nominated council. K(*vcnue is raised princijially from customs 
and a capitation tax, w'hich lias replaced a hut lax. 'The local 
budget for 1907 balanced at £205,000. Over tlie greater part 
of the country the native princes retain their sovereignty under 
Uie superintendence of French officials. The development of 
agriculture and education arc objects of sjiecial solicitude to the 
French authorities. In general the natives are friendly towards 
their while masters. 

Sec M. F'^unechon, Notice sur la Guinie franfatse (Tans, 1900^ ; ]. 
Chautanl, Etude ^iophysKjue cl geolo^ique sur le h'ouia-njalkm (JUris, 
A905) : ATuh6 Ardu, La Gttinde fraUi-aise (Piiris, lyof)), a valuiible 
monograph ; J . Maehat, Les liivihc'i dn Sud et iu J^'nuta-hudlnii (I ’.iris, 
T9ob), another v.iluahle wmk, containing exhaustive hiUliof-niphios. 
Consult also F'. Kouget, La Gmnlc (Paris, 190S), an otiaial jmhli- 
cation, the annual lieporis on F'leiich West Atrica, pnl)hslu*(l by 
the British Forei/'u Office, and llie Caito de la Gurnee Iraiivaisc 
by A. Meunier in 4 sheets on the scale 1 : 5f>o,i)o<) (Paris, 1002). 

FRENCH LANGUAGE. 1. Gcograpiiy.- French is the general 
name of the north-north- western groiij) of Romanic dialects, 
the modern Latin of northern Gaul (carried by emigration to 
some places — as lower Canada — out of France). In a restricted 
sense it is that variety of the T^trisian dialect wjiich is spoken 
by the educated, and is the general literary language of FYance. 
The region in which the native language is lerme<l F>ench 
consists of the northern half of France (including l.orraine) 
and parts of Belgium and Switzerland ; its boundaries on iJie 
west are the Atlantic Ocean and the Celtic dialects of Brittany ; 
on the north-west and north, the Fhiglish Channel : on tlu^ north- 
east and cast the 'leutonic dialects of Belgium, (iermany and 
Switzerland. In the south-east and soutli tlu; boundary' is to a 
great extent conventional and ill-defined, there being originally 
no linguistic break between the soutliern FYencli dialet-ts and the 
northern Provcin^al dialects of southern France, nortli-wiistern 
Italy and .south-western Switzerland. It is formed partly bv 
spaces of intermediate dialects (some of whose leatiires arc 
French, others Provern^al), partly by spaces of lui.xc'il dialects 
resulting from the invasion of the space l>v mori* northern and 
more soulhern settlers, partly by lines wh(‘n‘ the intermediate 
dialects have bticii suppres.sed by more norlheni (French) and 
more .southern (Broven^al) dialects without Lliese ha\’ing mixed. 
Starting in tlie west at the mouth of the Gironde, the houndai*)' 
runs nc4irly north soon after passing Bordeaux ; a little north of 
Angoiileine it turns to the east, and runs in this dircclion into 
.Switzerland to the north of (»eneva. 

TJ. ExUrnul History,- {a) J^tditiral. —\\y the Roman con(|iJcsls 
the language of Rome was s])rca<l ox er the great(;r part of southern 
;iml western Fairope, and gradually supplanted the native 
tongue,s. The language introduced \\as at first nearly uniform 
over the wliole empire, Latin provinciali.sms and many more 
or less general features of the older vulgar language b'-mg 
suppressed by the jireponderating influence ol the educated 
speech of the capital. As legions Ix'caimr slal innary, as culomcs 
were formed, and as th(‘ natives adopted the. language of their 
('onqiierors, this language spht iij> into io^;d diale' ts, tlu* dis- 
tinguishing features of which an* due, as far as can be asccrUxincd 
(except, to some extent, as to the vocabulary), not to sjx* ikcis 
of different nationalities misspeaking batin, each with the 
peculiarities ol Ids nati\e languagt*, but to the fact tliat hngui.^lii: 
changes, whieli are ever oci urring, are not jierfeclly mdforin 
over a large area, however homogeneous tie- speakers. As Ciaul 
was not comjLiered by Caesar till the middle of the first century 
before our era, its Latin cannot have bc-gun to diiliT from that ot 
Rome till after that date ; but the artificial reUmtion of (jas^,i^ al 
Latin as the literary and ofliiial languiige alter th(; [lojiular 
spoken language had diverged from it, often renders tlie clirono 
logy ot the earlier ])eri()ds of the Romanic languages oliscmc. 
It is, however, certain that the popular Latin ol (iaul had bet ome 
differentiated Irom that of central Italy i>ef()re the 'J'eiitoruc 
conqu(ist of Gaul, which was not completed till the latter lialf 
of the 5th century ; the invaders gradually adoj)led the language 
of their more civilized subjects, wdiich remained unaffcct(;d, 
except in its vocabulary. Probably by this time it had diverged 
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SO widely from the artificially preserved literary language that 
it could no longer be regarded merely as mispronounced J^atin ; 
the I.atin documents of the next following centuries contain 
many clearly popular words and forms, and the literary and 
popular languages are distinguished as latina and romana. 
The term ^allicOy at first denoting the native ('eltic language 
of Gaul, is found applied to its supplanter before the end of the 
9th century, and survives in the lireton ^allek, the regular term 
for “ French.” After the Franks in Gaul had abandoned their 
native 'JVu tonic language, the term f rand sea, by which this 
was denoted, came to be applied to the Romanic one they 
fidopted, and, under the form jran^aise, remains its native name 
to this day ; but this name was confined to the Romanic of 
northern Gaul, which makes it probable that this, at the time 
of the adoption of the name jrancisca, had become distinct 
from the Romanic of southern (iaul. Frandsca is the Teutonic 
adjective frankisk, which occurs in Old English in the form 
frendse ; this word, with its umlauted e from a with following 
i, survives under the form French, which, though purely Teutonic 
in origin and form, has long been exclusively applied to the 
Romanic language and inhabitants of Gaul. The German name 
franzose, with its accent on, and o in, the second syllabic, comes 
from jranfois, a native h'rench form older than franfais, but 
later than the Early Old French jraneds. I’he Scandinavian 
settlers on the north-west coast of France early in the loth 
century quickly lost their native speech, which left no trace 
except in some contributions to the vocabulary of the language 
they adopted, 'fhe main feature since is the growth of the 
political supremacy of l*aris, carrying with it that of its dialect ; 
in 1539 Francis 1. ordered that all public documents should be 
in French (of Paris), whi(‘h then became the official language 
of the whole kingdom, though it is still foreign to nearly half its 
population. 

The conquest of England in ioh6 by William, duke of 
Normandy, introduced into England, as the language of the rulers 
and (for a lime) most of the writers, the flialects spoken in 
Normandy (sec also Anglo-Norman Literature). ( onfined in 
their native country to definite areas, these dialects, following 
their speakers, became mixed in England, so that their forms 
were used to some extent indifferently ; and the constant com- 
munication with Normandy maintained during several reigns 
introduced also later forms of continentiil Norman. As the 
conquerors learned the language (}f the conquered, and as the 
more cultured of the latter learned that of the former, the Norman 
of England (including that of the English-speaking Lowdands of 
Scotland) became anglicized ; instead of following the changes 
<jf the Norman of Fram'c, it followed those of English. The 
accession in 1154 of Henry 11. of Anjou disturbed the Norman 
character of Anglo hVench, and the loss of Normandy under John 
in 1204 gave full jday to the literary importance of the French 
()f Paris, many of whose forms afterwards penetrated to England. 
At the .same time English, with a large French addition to its 
vo('abulary, was steadily recovering its supremacy, and is 
officially employed (for the first time since the (onquest) in the 
Proclamation of Henry III., 1258. The semi-artificial result of 
this mixtureof Frem hof different dialects andof different periods, 
more or less anglicized according to the date or education of the 
speaker or writer, is generally termed “ the Anglo-Norman 
dialect ” ; but the term is misleading for a great part of its 
(‘xistence, because while the French of Normandy was not a 
single dialect, the later hVench of England came from other 
French pmvinces besides Normandy, and being to a considerable 
extent in artificial conditions, was checked in the natural develop- 
ment implied by the term “ dialect.” The disuse of Anglo-l Vench 
as a natural language is evidenced by English being substituted 
for it in legal proceedings in 1362, and in schools in 1387 ; but 
law reports were written in it up to alwut 1600, and, converted 
into modern literary French, it remains in official use for giving 
the royal assent to bills of parliament. 

(6) Literary. — Doubtless because the popular Latin of northern 
Gaul changed more rapidly than that of any other part of the j 
empire, French was, of all the Romanic dialects, the first to be ; 


recognized as a distinct language, and the first to be used in 
literature ; and though the oldest specimen now extant is prob- 
ably not the first, it is considerably earlier than any existing 
documents of the allied languages. In 813 the council of Tours 
ordered certain homilies to be translated into Rustic Roman or 
into German ; and in 842 Louis the (ierman, Charles the Bald, 
and their armies confirmed their engagements by taking oaths in 
both languages at Strassburg. These have been preserved to 
us by the historian Nithard (who died in 853); and though, in 
consequence of the only existing manuscript (at Paris) being 
more than a century later than the time of the author, certain 
alterations have occurred in the text of the French oaths, they 
present more archaic forms (probably of North-Eastern PVench) 
than any other document. The next memorials are a short poem, 
probably North-Eastern, on St Eulalia, preserv^cd in a manuscript 
of the 10th century at Valenciennes, and some autograph frag- 
ments (also at Valenciennes) of a homily on the prophet Jonah, 
in mixed T.atin and Eastern French, of the same period, lb the 
same century belong a poem on Christ's Passion, apparently in 
a mixed (not intermediate) language of F'rench and Provencal, 
and one, probably in South-lias tern French, on St Leger ; both 
are preserved, in different handwritings, in a MS. at ('lermont- 
Ferrand, whose scribes have introduced many Provcn^^al forms. 
After the middle of the nth centuiy^ literary remains are com- 
paratively numerous ; the chief early representative of the main 
dialects are the following, some of them preserved in several 
MSS., the earliest of which, however (the only ones here men- 
tioned), are in several cases a generation or two later than the 
works themselves. In Western French are a verse life of St 
Alexius (Alexis), probably Norman, in an Anglo-Norman MS. 
at Hildesheim ; the epic poem of Roland, possibly also Norman, 
in an A.-N. MS. at Oxford ; a Norman verbal translation of the 
Psalms, in an A.-N. MS. also at Oxford ; another later one, 
from a different T.{itin version, in an A.-N. MS. at ( ambridge ; 
a Norman translation of the Pbur Books of Kings, in a probably 
A.-N. MS. at Paris. The earliest work in the l^irisian dialect is 
probably the 7 ravels of Charlemagne, preserved in a late Anglo- 
Norman MS. with much altered forms. In Eastern French, of 
rather later date, there are translations of the Dialogues of Pope 
Gregory, in a MS. at Paris, containing also fragments of (>regory's 
Moralities, and (still later) of some Sermons of St Bernard, in 
a MS. also at Paris. From the end of the 12th century literary 
and official documents, often including local charters, abound in 
almost every dialect, until the growing influence of Paris caused 
its language to supersede in writing the other local ones. 7’his 
influence, occasionally apparent about the end of the 12 th century, 
was overpowering in the 15th, when authors, though often dis- 
playing provincialisms, almost all wrote in the dialect of the 
capital ; the last dialect to lose its literary independence was 
the North-Eastern, wdiicli, being the Romanic language of 
Flanders, had a political life of its own, and (modified by J*arisian) 
was used in literature after 1400. 

111. Internal History. — Though much has been done in recent 
years, in the scientific investigation of the sounds, inflexions, and 
syntax of the older stages and dialects of French, much still 
remains to be done, and it must suffice here to give a sketch, 
mainly of the dialects which were imported into England by the 
Normans— in w'hich English readers will prol^ably take most 
interest, and especially of the features which explain the forms 
of English words of French origin. Dates and places are only 
approximations, and many statements are liable to be modified 
by further researches. The primitive Latin forms given are 
often not classical Latin words, but derivatives from these ; and 
reference is generally made to the Middle l^mgli.sh (Chaucerian) 
pronunciation of English words, not the modern. 

{a) Vocabulary. — 7'he fundamental part of the vocabulary 
of French is the Latin imported into Gaul, the French words being 
simply the I^atin words themselves, with the natural changes 
undergone by all living speech, or derivatives formed at various 
; dates. Comparatively few words were introduced from the Celtic 
i language of the native inhabitants {bee, lieue from the Celtic 
; words given by Latin writers as beccus, leuca), but the number 
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adopted from the language of the Teutonic conquerors of Gaul 
is large {guerre ^werra, laid^laidh; choisir^kausjan). The 
words were imported at diflferent periods of the Teutonic supre- 
macy, and consequently show chronological differences in their 
sounds {hair = haian ; jran^ais ~ frankisk ; ecrejnsse = krebiz ; 
ichine — skwa\ Small separate importations of Teutonic words 
resulted from the Scandinavian settlement in France, and the 
commercial intercourse with the Low German nations on the 
North Sea (/n7>er= Norse hripa; chaloupe — Dutch sloop; esi — 
Old English edst). In the meantime, as Latin (with considerable 
alterations in pronunciation, vocabulary, &c.) continued in 
literary, official and ecclesiastical use, tlie popular language 
borrowed from time to time various more or less altered classical 
I^tin words ; and when the popular language came to be used 
in literature, especially in that of the church, these importations 
largely increased {virginitel Eulalia = virginitdiem ; imagena 
Alexis = imdgimm — the popular forms would probably have been 
vergedet, einain). At the Renaissance they became very abundant, 
and have continued since, stifling to some extent the develop- 
mental power of the language. Imported words, whether 
Teutonic, classical Latin or other, often receive some modifica- 
tion at their importation, and always take part in all subsequent 
natural phonetic changes in the language (Early Old French 
adversarie, Modern French adversaire), 'I'hose French words 
which appear to contradict the phonetic laws were mostly intro- 
duced into the language after the taking place (in words already 
existing in the language) of the changes formulated by the laws 
in question ; compare the late imported Idique witli the inherited 
laiy both from Latin laicum. In this and many other cases the 
language possesses two forms of the same Latin word, one 
descended from it, the other borrowed {menhir and mobile from 
mohilem). Some (Oriental and other foreign words were brought 
in by the crusaders {amtral from amir) ; in the i6th century, 
wars, royal marriages and literature caused a large number 
of Italian words {soldal — soldaio ; brave — bravo ^ caresser=- 
carezzare) to be introduced, and many Spanish ones {alcove — 
alcoba ; hdbler hablar). A few words have been furnished by 
Provenc^al {abeille, cadenas), and several have been adopted from 
other dialects into the French of Paris {esqniver Norman or 
Picard for I lie Paris-French eschiver), German has contributed 
a few {blocus—bloehus ; choncroule ^ surkrui) \ and recently a 
considerable number have been imported from England (</r«/«, 
coiiforiable, flirter). In Old French, new words arc freely 
formed by derivation, and to a less extent by composition ; in 
Modern Frencli, borrowing from Latin or other foreign languages 
is the more usual course. Of the French words now obsolete 
some have disappeared because the things they express are 
obsolete ; others liave been replaced by words of native forma- 
tion, and many have been superseded by foreign words generally 
of literary origin ; of those which sui^dve, many have undergone 
considerable alterations in meaning. A large number of Old 
French words and meanings, now extinct in the language of 
Paris, were introduced into ICnglish after the Norman C.omjuest ; 
and though some have perished, many liave survived — strife 
from Old French eslrif (reutonic stril); quaint from eointe 
{cognitum ) ; remember from remembrer {rememordre ) ; chaplet 
(garland) from chapelet (Modern French “ chaplet of^ beads ) ; 
appointment (rendezvous) from appointement (now “ salary ’). 
Many also survive in other French dialects. 

{h) Dialects,— The history of the French language from the 
period of its earliest extant literary’^ memorials is that of tlse 
dialects composing it. Put as the popular notion of a dia.lcct 
as the speech of a definite area, possessing certain peculiarities 
confined to and extending throughout that area, is far from 
correct, it will be advisable to drop the misleading divisions into 
‘‘ Norman dialect,^’ “ Picard dialect ” and the like, and take 
instead each important feature in the chronological order (as 
far as can be ascertained) of its development, pointing out roughly 
the area in which it exists, and its present state. The local terms 
used are intentionallv vague, and it does not, for instance, at all 
follow that because' “ Eastern ’’ and “ Western ” arc used to 
denote the localities of more than one dialectal feature, the 


105 

boundary line between the two divisions is the same in each case. 
It is, indeed, because dialectal differences as they arise do not 
follow the same Ixiundary lines (much less the political divisions 
of provinces), but cross one another to any extent, that to speak 
of the dialect of a large area as an individual whole, unless that 
area is cut off by physical or alien linguistic boundaries, creates 
only confusion. Thus the (Central French of Paris, the ancestor 
of classical Modem French, agrees w'ith a more southern form 
of Romanic (Limousin, Auvergne, Porez, l.yonnais, Dauphim'?) 
in having is, not tshy for Latin k (c) before / and e ; not k, lor 
k {c) before a ; and with the w’hole South in having gii, not u\ 
for Teutonic iv ; w'hile it belongs to the East in having oi for 
earlier ei ; and to the West in having e, not r/', for Latin a ; and /, 
not ei, from Latin ^ 4 - /. It may be well to denote that Sonlhern 
French does not correspond to southern France, whose native 
language is Provencal. “ Modern French ” means ordinars 
educated Parisian French. 

(c) Phonology. — The history of the soiimls of a language is, 
to a considerable extent, that of its inflections, which, no less 
than the body of a word, are composed of sounds. This fact, 
and the fact that unconscious clianges are much more reducible 
to law than conscious ones, render the phonology {)f a language 
by far the surest and widest foundation for its dialectology, the 
importance of the sound-changes in this rt‘sj>ect depending, 
not on tlieir prominence, but on the earliness of their date. Por 
several centuries after the divergt*nce between spoken and writ ten 
Latin, the history of these changes has to be determined mainly 
by reasoning, aided by' a little direct evidence in th(‘ misspellings 
of inscriptions the semi-popular forms in glossaries, and the 
warnings of Latin grammarians against vulgariti(‘s. With the 
rise of Romanic literature the materinls for tracing the changes 
become abundant, though as th(‘y do not give us the sounds 
themselves, but only their written representations, much 
difliculty, and some uncertainty, often attach to deciphering the 
evidence. P'ortunately, (*arly Komanic orthography, that of 
Old Prench included (for which see next section), was phonetic, 
as Itiilian orthography still is ; the alphabet was inip(‘rfecl, as 
many new sounds had to be rei)resente(l w'hich wen‘ not provided 
for in th^' Roman alphabet from which it arose, but writers aimed 
at represent i\g the sounds they uttered, not at using a fixed 
combination of letters for each word, however tla y pronounced it. 

The characteristics of PVench as distinguished from the allied 
languages and from Latin, and the relations of its sounds, in- 
flections and syntax to those of the last-named language, belong 
to the general subject of the Romanic languages. It will be well, 
however, to memtiorj here some of the features in whiih it agrees 
with the ('losely related Provem^ul, and some in which it differs. 
A> to the latter, it has already been pointed out that the two 
languages glide insensibly into one another, there being a belt 
of dialects which possess some of the features of each. Preiich 
and Proven<;al of the loth centurv— the. earlieit dale at which 
documents exist in l)oth —agree to a great extent in the treatment 
of Latin final consonants and the vowels j)teceding them, a 
matter of great importance for infle(‘ln)ns (numerous French 
examples occur in this sectii)n). (i) 'they reject all vowels, 
except a, of I^Uiii final (unaccented) syllables, unless jncceded 
by cerUiin consonant combinations or followed by nt (here, 
as elsewhere, certain exceptions cannot be notiird) ; (2) they cl(» 
not reject a similarly’^ situated ; (3) they rej<s't final (unaccented) 
m ; (4) they retain final s. French and Northern lYovenval 
also agree in changing Latin ii from a labio-gu it oral to a labio- 
palatid vowel ; the modern sound (German u) of the accented 
vowel of PVench lune, IVoven^al luna, contrasting with that in 
Italian and Spanish lima, appears to have existed before the 
earliest extant documents. 'J'ht* final vowel laws genemlly app\y 
i to the unaccented vowel preceding the accented .syllalflc, if it is 
preceded by another sylhible, and followed by a single consonant 
— -matin {mdtutinum), dortoir (dormitbriuni), wdth vowel dropped ; 
canevas {cannahdeeum), armedure, later armeurc, now artmire 
{armdiuram), with as explained below. 

On the other hand, French differs from IVovenval : (1) in 
uniformly preserving (in Early Old I’rench) Latin final /, which 
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is generally rejected in Provencal — French aimet (Latin amat), 
Proven<;-al ama ; aimmt (amapil), Prov. aman ; (2) in always 
rejecting, absorbing or ronsonantizing the vowel of the last 
syllable Ixit one, if unaccented ; in such words as atiffele (often 
sf)elt an%le)y the e after the g only serves to show its soft sound— 
French veintre (now vaincre, Latin vincerr), Prov. veneer, with 
accent on first syllable ; French esdandre (scandalum), Prov. 
escandol] Freiu'h olie (dissyllabic, i^y consonant, now huUe), 
Prov. oli {oleum) ; (3) in changing accented a not in position into 
ai before nasals and gutturals and not after a palatal, and else- 
where into e (West French) or ei (East V rr ncli), which develops an 
I before it when preceded by a palatal — French main (Latin 
nianum), Prov. man ; aigre {acrem), agre ) ele (dlam), East 
French file, Prov. ala ; mei/if (medietdiem), E 2 ast E'rench moitiait, 
Prov. meiiat ; (4) in clianging a in unaccented final syllables into 
the vowel intermediate to a and e ; this vowel is written a 
in one or two of the older documents, elsewhere e - French aitne 
(Latin amd), Prov. ama ; aimes (amds), Prov. amas ; am ft (amai), 
Prov. ama ; (5) in changing original an into 6 — French or{anrum), 
Prov. aur ; (Teutonic rauhdn), Prov. raubar ; (6) in changing 
general Romanic e, from accented ^ and i not in position, into ei — 
French 7 >fine {venam), Prov. vena ; peil (pilum), Prov. pel. 

As some of the dialectal differences were in existence at the 
date of the earliest extant documents, and as the existing 
materials, till the latter half of the nth century, are scanty and 
of uncertain locality, the chronological order (here adopted) 
of the earlier sound-changes is only tentative. 

(i) Northern E'rencli has /s7i (written r- or eh) for T.atin k (r) anrl 
/ before pjilntal vowels, wlicre Centi'al and Southern Fnmch have ts 
(written t or c) — North Nomiiin and iMcard rhtre {chain), brack 
{htdchuiin), pliuho {plaicain) \ l*ari.sian, South Norman, ure, 
braz, place. Tielore the close of the Early Gld Fieiuh peiiocl (12th 
century) ts loses its initial consonant, and the same happened to tsh 
ta century or two lalei ; wilh this change the old distinction is 
maintained • -Modem Guemsoy and Ihcard chite, Mo<Iern J*icard 
plache (ill ordnuiiy Modern French speliing) ; usual I'reuch cue, 
pUue. Engli-.li, li.iMug bonowed from North and South Norman 
(and later Paiisiaii), has inslanees of both and .s, the former 
in comparatively small inimher —eliisel (Modern V'renoh ciseau 
(,!^) raeseilum), estuuheon {etusson, scuiumeni) ; city {(ttc, dviiatcm) 
place. (2) Initial Teutonic w is letaimsl in tlie north-east an<l along 
the north coast; elsewhere, as jii the othei Romance hingiiages, g 
was jnefixed TMcanI, waide (Teutonic warda), werre {werra) ; 
I'arisiaii, &c., guanie, guerre. In the T2tli century the « or w ot 
gu dro]jped, giving the. Modem French garde, guerre (with gu- g)\ 
IV remains in Picard aiul Walloon, Init in North Norrnaiidy it 
hccomes v Modern Ciueiuscy rdbou, Walloon ii'urcu, Modern French 
gaznn (Teutonic, wasou). English has both forms, .sometimes in 
words originallv the same ivage and gage (Modi-rn French gage, 
Teutonic u'udt) ; wauien and guardian {gardien, warding). (3) 
Latin h after accented a in the imperfect ot the first conjugation, 
wlmh he< nines v in E.istein L'leiich, in Western French further 
clianges to w, and foims the dij>hth(mg oit with tin' ])rect*ding vowel 

Norman aninwe (amdhnm), pnrtout (portdbat) ; Ihirgundian ameve, 
porterct. -eve is still retained in .soim* places, but generally the im- 
perJect of the lirst conjugatiou is assimilated to that of the, others - 
antoit, hUt‘ avoit (hahcbal). (4) The palalaliz.il ion of every then exist- 
ing k and g (liaid) when followed i>y a, i or e, after having caused 
the dex'elopinent of i betoie the c (iiast French c») derived Irom 
a not in position, is abandoni'd in tlie north, the. consonants reluming 
to ordinary k or g, wliile in the centre and south they are assibilated 
to ink or dzh -North Norman ami Picard cachier {f.ap/iilre)^ kiet 
{(diuni), losc {(au.suni), eskircr ('reutonic .skiuhau), wikel (Teutonic 
uuh 4 ittum), gal (gallum), gardtn (from Teutonic gtird) ; South 
Norman and P.irisian i haciet , chirr, chase, eschiver, guuhct, jal, jardin. 
Probably in the j.jth century the initial cuii.soiiaut ot tsh, dzh dis- 
appeared, gumg the modem Freiivdi chasscr, pirdin with ch .*>11 
ami j zh : hut i^h is ret. lined in Walloon, and dzh in Lorraine, 
'riie NorlluTii forms'^ snrvii e Modern Guernsey cachter, gardin 
Picard cm her^ gaidin. English possesses numerous examph^s ot hotli 
forms, sometimes m related woids - catih and cha\e ; wicket, eschew ; 
garden, jaittulur {launisse, fiom galhaiuini). (5) E'or J.atiii accented 
a not in position Western French usually has /■, Eastern French ei, 
both of which take an i before them when a ]>alatal precedes — 
Norman and P.irisian per {paretn), oiez {audidiis) ; Lorraine peir, 
oiets. In the 17th and i8th centuries close e changed to open 
excej)t when final or befoie a silent consonant -amcr {anulnwi) now 
having c, aimer (amdre) retaining English shows the Western 
I'loio e -pet r (.Modem French pair. Old French per), chief {chef, 
caput) ; Middle High German the Eastern ei—lameir (Modem French 
rawer, I' aimer, la wur-T^atin male). (6) Latin accented e not in 
position, when it came to be tollowcd in Old French by i unites wilh 
this to form i iu the \Vcstcra dialect while the Eastern have the 


diphthongs ei — Picard, Norman and Parisian pire (pejor), pie 
{pectus ) ; Burgundian peire, peiz. The distinction is still preserved 
—Modern French pire, pis ; iNTodern Burgundian peire, pei. English 
word.s show .always i~ price [pnx, pretium) spite {d^pit, dcspectum). 
(7) The nasalization of vowels followed by a nasal consonant did not 
taJke place simultaneously with all the vowels. A and c before n 
(guttural n, as in sing), n (palatal n), n and m were nasal in the nth 
century, such words as tant (tantum) and gent {genteni) forming in the 
Alexis assonances to themselves, distinct from the assonances with 
a and e before, non-nasal consonants. In the Roland umbre {onthre, 
umbrant) and culchet {couche, collocat), per {ferum) and chiens {canes), 
dit (dictum) and vint (vhut), ceinte {cihctam) and veie {voie, viam), 
brun (Teutonic briin) and fut [fuit) assonato freely, though o (//) before 
nasals shows a tendency to sejiaration. The nasalization of i and u 
(=s Modem French u) did not take place till the ibth century ; and 
in all cases the loss of the following nasjil consonant is quite modern, 
the older pronunciation of tant, ombre being tdnt, dmbrz, not as now 
td, dbrh. The nasalization look place whether the n.asal consonant 
was or was not followed by a vowel, femme {feminam), honnenr 
{hondrem) being pronounced with n.asal vowels in the first .syllable 
till after the ihth century, as indicated by the doubling oi the nasal 
comsunant in the .spelling and by tlie j^onetic change (in femme and 
other words) next to be mentioned. English generally has au (now 
often rediicctl to a) for Old French d -vaunt {vanter, vdnitdrc), tawny 
{fanne (?) ('eltic). (8) The a.ssimilation ol i (nasal e) to d (nasal a) 
did not begin till the middle of the xith century, and is not yet 
universal, in France, though generally a century later. In the 
Alexis nasal a (as in tant) is never confounded with na.sal e (as in 
gent) in the assoucanccs, tlioiigh the copyist (a century later) often 
writes a lor na.sal e in unaccentcxl .syllables, as iu amfant {enfant, 
infantem) ; in the Roland there are several cases of mixture in the 
a.ssouanccs, gent, for instance, occurring in ant stanzas, tant iu ent 
ones. English has sever.U words with a for e before nasals — rank 
{rang. Old French irm , Teutonic hriiigu), pansy {pensile, pensdtam) ; 
but the mtajority show e enter {entrer, intrdre), fleam {flamme. 
Old French fleme, phlebotomum). The distinction is still preseive.d 
in the Norman of (iuernsey, where an and en, though both nasal, 
have different sounds Idnchicr {lancer, laiuedre), but mCntrie (Ohl 
French menterie, from menthi). (cj) The loss of s, or ratlicr z, before 
voiced consonants began early, 5 being otten omitted or wrongly 
inserted in J2th century MSS. -Earliest Old French masle {mas- 
culutn), sisdre {siieram)\ Modern Fieiich male, ndre. In English 
xl has everywhere di.sappeared — w/ri/r, ( ider ; except in two words, 
where, it appears, as occasionally in Old Fnaich, as d meddle {mCdcr, 
fniscitldre), medlar {niifhet. Old French also meslicr, mrspi/drium). 
The loss of 5 before voiceless cousoumits (except /) is about two 
ceiituries later, and it is not uui\’e.rsal even xa Parisimi -Early Old 
French feste {festam), esciiier {scutdrium) ; Modern French fete, 
ecuyer, but espercr {sphdre). In the north-ea.st 5 before / is still 
retained -Walloon che.stai {chateau, castellum), pess {fSte). Fmglish 
shows .v regularly - esquire. (10) Mt.'dial dh (soil th, as in 

then), and final th from (.atin t or d between vowels, do not begin 
to disappear till the latter half of tlie jilh century. In native 
French MSS. dh is generally written d, and th written t ; but the 
(ierman scribe of the Oaths writ(*s adjudha {adfiltam), (adhuna 
(Greek kata and dnatn) ; and the Englisli one of the Alexis cuntretha 
{(ontrdtum), lothet {lauddtum), and th.it of the Caniliiidge Psalter 
hcriteth {hcrcditdteni). Medial dh often ilrops even in the last-named 
MSS., and .soon dL‘i,'i])]HMis ; the .same is true for final th iu Western 
French Modern T''rench cnntrde, louK But in Eastern French final 
th, to which l..atiii / Udween vowels had t^robably b{;en reduced 
through d and dh, appears in th»' 1 2th century and Liter as t, rhyming 
oil ordinary Ficuch iiuxiW— Piuird and Purgundian peihict {pecedtum) 
apeleit (appelldtum). In Western French .some final f/is were 
saved by being changed to / — IModern Freneli soif {stlim), ma'uf 
(obsolete, modum). English has one or two instances of final th, none 
oi medial dh -faith {foi, pdem ) ; Middle English cartte]t {chariU, 
carUdlem), drub (Old Frencli dru, Teutonic drud) ; generally tlie 
consonant is lost country, chaiiiv. Middle High German .shows 
the Ea.stem FTcnch final consonant {moraliid, numlti- 
tdtem). (11) T from Latin final /, if in an Old French unaccented 
syllable, begins to disappear in the Roland, where sometimes atmet 
{amat), .sometimes aune, is required by the metre, and soon drops iu 
all dialects, 'fhe Modern Fieiuh t of aime-t-il and similar forms 
is an an.'ilogical insiTtion from .sucti forms as dortdl {dormif), whertr 
the / h.is always existed. (12) Tlie change of the diphthong ai to ii 
and afterwards to ie (the doubling indicates length) had not taken 
place iu the earliest French docuineiit.s, words willi ai assonating 
only on words with a\ in the Roland such a.-NSOiiances occur, but 
those of ai on d are more frequent - //?/><? {facere) assonating on 
parastie {patraster) and on e.stes {estis) ; and the MS. (hialf a century 
later than the poem) occasionally has ei and e for ai — redeimet 
{rccldmat), dcsferc {dis facere), the latter agreeing with the Modern 
French .sound. Before nasals (as in laine Idnani) anti ie (as in paye - 
pdedtum), ui remained a diphthong up to the r^th eenturj', being 
a])parently ei, whose fate in this situation it hits lollowetl. English 
shows ai regularly before nasals and when final, and in a few other 
words ' vain {vain, vdnum), pay {payer, pacare), wait {guetter, 
Teutonic wahten) ; but before most consonants it lias usually tV - 
peace {pais, pdeem), feat {fait, factum). (13) The loss or transposition 
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of i (=y-consonajxt) following the consonant ending an accented 
syllable begins in tlie 12th century Early Old French glofic 
{gldriam)^ estudie {sittdium)^ olie {oleum) ; Modem French gloire^ 
etmhy huiU. English sometimes sliows the earlier form— study \ 
sometimes the later — dower {douaiitey Early Old French doarie^ 
dbtarinm)^ oil {hutle). (14) 'I'he vocalization of I preceded by a vowel 
and followed by a consonant becomes fref]iient at the end of the 12th 
century ; wh'^ii j)receaed by 0])eu (\ an a developed before the I 
while this was a consonant- iitli century salse {salsa), beltet {belli- 
iatem), solder {soliddtr) ; Modern French sauce, beanie, solder. In 
Parisian, final followx'd the fate of dl belore a consoiuuit, becoming 
tlu‘ triphthong ^ait, but in Norman the vocalization did not take 
place, and the / was afterwards rejected Modern French rttisseatt. 
Modern Guernsey russe {rlvicollum). English words of French origin 
sometimes show / before a consonant, but the general form ia u — 
- scald {hhauder, excaltddre), Walter {Gautier, 'I’eutonic Waldhari)\ 
sauce, beauty, soder. Final H is ke})t -veal {veau, vitellum), seal 
{sceau, sigillnm). (15) Ip the cast and centre n changes to dt, whilt^ 
the older sound is retained in the north w»;st and weat — Norman 
estreit {Hroit, stnetum), preie {proie, praedam), 12th century Picard. 
Parisian, <Si:c,, estrott, proie. But the eailiest (10th century) specimens 
of the latter group of dialects have ii pleier {ployei , plicdre) Eulalia, 
mettreiet {mettrait, mitterr hahehat) Jonah. l*arisian di, whether from 
ei or from Old French o*, 6i, became in the 13th century ur (spellings 
with one or oe are not uncommon — mirouor lor mirtur, ml rd tori urn), 
and in the following, in certain words, (\ now wnlteii ai —fraufuis, 
ronnaitre, from jraiifots {fratueis, ftauciscum), conoistre {couitislte, 
eogitoscere) ; wdiere it did not uiiderijo the latter change it is now iia 
or wa — rot {rei, regem), croix {cruis, criuem). Before na.sals and 
palatal I, ei (now = ^) was kept — veine {vena), veille {vigild), and it 
everywhere survives imlaliialized in Modern Norman - Guernsey 
/■telle {Hoilc, stelia) with e, ser {'><>i^, sentm) Avitli i^. English shows 
generally ei (or ai) for original ei strait {estreit), prey (preie) \ but 
in .several w'ords the later Parisian ni — coy {coi, qvietum), loyal {loval, 
legdlem). (16) Tlie splitting of the vowel-sound from accenii-d 
Latin d or u not in position, reprc.sented in Old hheiich by o .uid u 
indiftereally, into u, o (before nasals), and ea (the latter at lir.sl a 
dijihthoug, uow-=German d), is unknown to \\\steiu French till 
the T2tli century, and is not general in the east. The sciinnl in 1 ith 
luiitury Norman w'as much nearer t<» u (.MocUtu French ott) than to d 
(Modern French e), as the words borrowed by English show wt (at 
tirst w'ntten 11, allerwards on or ow), never do; Imt w«is proUilily 
not quite u, as Modi'iii Norman shows the s.nne splitting of llie 
sound as l*arisian. Example.s are Early Old French espose or 
esptise {sponsam), nom or num {^idntcn), /lor or flur {/Idrem) ; Modern 
French epouse, nom, fleur ; Modem (Vuern.sey goule {gueule, gulunt), 
nom, fUeur, Modem Pu ard also shows //, which is the regular sound 
before r — flour ; but Modern Burgundian often lo't'ps the original 
Old French d ^vo {vous, vds,). English shows almost alw'ays uu 
spouse, noun, flower (ILiiiy Middle English spuse, nun, flur) ; but 
nephew >vith eu {neveit, nepdlcm). (17) The lo.ss ol the u (or w) ol qu 
datiis from the end ol the 12th century- Old French quart {qvaitum), 
quttier {qvu'tdrc) with qu~hw. Modern JTeiich quitter with qit 

k. Ill Walloon the w is ])resei ved {quart), cutller \ as is 
the case in English — quart, quit. The w of gw seems to have been 
lost rather earlier, English having simple g — gage {gage, older guage, 
'reiitoiiic wadi), guise {guise, Teutonic ivlsa). (iS) The change ol 
the diphthong dn to uu did not take place till after the J 2th century, 
such words as Anjou {d udcgihuttii) assoiiating in the I^olaiid 011 
fort {fortem) ; and did not oemir in Picardy, wliere du became au 
laus from older cdus, idls {nms, rollds) coinciding with cans irom 
calz {thaiids, Lalidds). Ehiglish keeps on distinct Jroin uu -vault lor 
vaiU (Modern French vovie, vol-ntani), soder {soudei , soliddre). (10) 
The change of the diphthong ie to simple is specially .Anglo-Norman; 
in Old Fre,nch of 11»e ( ontinent these sounds never rhyme, in that 
of England tlx y constantly do, and English words show, with rare 
exceptions, the .simjile vowel ficice (Old I'rench ficis, ferns), ilnef 
{chief, caput), with ie — ee\ hwX pannier {pamcr, pandfium). At the 
beginning of the modern period, J*a Hsian droj^ped the i ol ie when 
preceded by ih or j chef, abr/gcr (Old French aloegier, ah/nevidre) ; 
elsewhere (excej)! in verl»s) ie is retained firr {fa mn), piHe {pietdlem). 
Modern Guernsey retains te after ch - ap'n hier {appvoi her^adpropedre). 
(20) Some ot the Modern F'rench changes have found tlieir places 
under older ones ; those? rem.nining to be noticed are so recent that 
Engli.sh examples of the oldiT forms are superthioiis. In the ibtli 
<.cutury the tliplilhong au changed to an and then to d, its present 
.sound, rendering, for instance, maux (C)ld French mats, maids) 
identical wdth mots {mnttds). 'I'he au of eau underwent the .s;ime 
change, but its e was still sounded as e (the c of que) \ in the next 
century this was dropped, making veuux (Old French veels, vilcllds) 
identical with vaux {vals, valles). (21) A mor(‘ general and very 
important change began much earli<?r tlian the last ; this is the loss 
of many final consonants In Early Old French every consonant 
was pronounced as wTitten ; by degrees many of them di-sappeared 
when follow'(?d by another consonant, whether in the samt: woid (in 
which case they were gcnerallv omitted in writing) or in a following 
one. This was the state of things in the irith century ; those final 
consonants which are usually .silent in Modem French were still 
sounded, if belore a vowel or at the end of a sentence or a line 
of poetry, but generally not elsewhere. Thus a large number of 
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French words had two forms ; the Old French fort appeared as for 
(though still written fort) before a con.sonant, fdrt elsewhere. At a 
later period linal consonants w'ere lost (w-ith certain exceptions) 
when the word stood at the end ol a sentence or of a line ot poetry ; 
but they are generally kept when lollowed by a word beginning 
with a vowel. (22) .\ still later change is the general loss ot the 
vowel (written e) ol unaccented fina* syllables ; this vowel presei-\'eil 
ill the i6th century tlie sound which it had in Earlv Old Frencli. 
In later Anglo-Norman final ^ (like every other .sound) ivas treated 
exactly as the same sound in Middle English ; that is, it came to be 
omitted or retained at pleasure, and iu Uu* 1 ^tli cenlury disapjieared. 
In Old French the loss of final ,1 is eoiifined to a fi*\v wm’ds and forms ; 
the 10th century saveiet {sa pi-hat lor sapiebat) fiecame, in the nth 
saveit, and 01 e {ad hdrain), ele {ilium) develop the abbieviated or, el. 
In the i5tli century a before a vowel generally disappeais — nnJi', Old 
l-'rcnch meur {mdtutum) ; and in the if)th, though still wntten, J 
after an unacconlcd vowel, and in the syll.tbli* vnt attei a vowc'l, 
does the same rraiment. Old French vrairment {veidid nicnte) ; 
avoient two syllables, as now {avaient), m Old French three syllables 
(as hab^bant). Those phenomena occur much earlxa m the. anglicized 
Fieiicli ol England— 13th century aveynt (Old French aveieni). But 
the universal loss of final e, which has i lippi'd a syll.ilde from half 
the French vocabulary, did not take place till the 18th century, after 
the general loss of final coii-sonaiits ; foil and ftnte, distinguished 
at the end of a sentence or line in tin* iHth naitury as fdrt ami fdrtj, 
remain dislinguished, but as for and fdrt. 'I‘he metro oi poetry is 
still constructed on the obsoleli; jmauim.iation, vnIucIi is even revived 
in singing; '' dltes, la. jeime lielle," actually tour syllables {dit, 
la zhten he/), is coiisuh'red as seven, fitted with music atcordmgly, 
and sung to lit the music {dit^, la zho ju b/h). (23I In Old hreuch, 

iisiu the other Romanic laiigiiages, the stre.ss (foicc, acei'iiL; i.s on the 
.syllabk* which w.is acci'uted iu Liilin; I'oinpaie the tre.itmeiil of 
the accent»*d and unaccented xowels in lahd, anids, giving the, 
dime, and iu iairdnem, amdlis, gi\ mg laidn, nm- r, the accentual vi>w( Is 
being those which iliyine or assonale. .\t present, stress in Fieiich 
is much less luaiked than m Engli.s)), (i(*nnau or Italian, and is to a 
certain i?xtenl varialde ; whx h is j).irtly tlx? reason wliy most native 
P'leuch sciiolars find no diifieiilty in nuiintaming that the stress in 
living Modc'rii Fiench is on tlx' same syllahje as in Old J’lencli. 
riie tact that str(*ss m Iht? h'renchol to d.iy is mdepemlent ol Jeiiglh 
(quantity) and pitch (lone) laigi?ly aids llie lonlusioii, for though 
the liiial and originally aci.eiited syllable (not counting the sik ul 
as a syllable) now gem‘raUy pronouix ed with )* ss ion i*, li \fry 
often has a long vowel with raist‘(l jiiteli In aclual pronuiieiatioh 
tlx* chu'l stre.ss is usually on tlx' first svUaldi* (louiiting accorilmg 
to the sounds, not llx* sjielling), but in iiiau\ polysyllables it is on 
the Iasi but one; thus in caution the accented (stiong) .syll.d)U‘ 
can, in on asion il is ca. Poetry is still will ten according to the 
oiigmal j)lace of tlx* stress; the rhvine-svllables of lairon, atnic'- 
are still ton and mez, which wlien set to music ri*cei\e an accented 
(stiong; note, ami au* sung .ii.coidingly, tlxnigli m speet h tlx* la 
{iiitl at generally liave tlx* pimcq)al stress. Iu U“iUliiig poetr\', as 
distinguish(‘d Irom singing, tlx* modern pionuuci.ition is used, both 
as to the loss ot the final .) and tlx* displai eiueiil (»f tlx* sliess, the 
result being that the thi'ore.tical metu* 111 whuli tlx* poetiy is 
written disappears. (24) hi eerlain cases .uii*nti il vowels weie 
leiiglliened m Old Freneh, .is i)'‘loie a lost s ; tin.- vv.is indicabxl in 
the i6fh century by .1 fiicuinflex hefr. Old J’reiicli bestv {hrstiani). 
Old Fiench anmr {annna). Tlx* same oceui rf*d in the plural of 
many noun.s, wlu*re a consonant was lost Ik'Jou* tlx* a ot the tiectioii ; 
thus singular coc with short vowel, jdural los with long. I he plerai 
(OS, though s])i'lt ioqs instead ol 16 ( hod), i-, .still sometinies to be 
heard, but, liki* otlu*r similar ones, is getx’jally uiasldoneil aftt*r 
the singnl.ir, beeoniiug kdk. In pn-sent fi'rench, exeept where a 
diffeience of ipialitv has resulted, as in idle (Old l*’rem li loste, ( obtain) 
with d ami (otte (Old Fre.iich lole), with d, short and long vowels 
generally run tugeliiei, qu.intity being now^ variable ami uneertaiii; 
but at the beginning oi lids eeuluiy tlic liarly Modern distinctions 
»qq)ear to have been generally j)n*.served. 

(d) Orthography history uf French spelling i.s Inwed on 

tlmt of French sounds ; as already stated, tin? lorrner (apart 
from a few J,atinisms in the earliest documents) for several 
centuries faithfully followed the latter. When the popular Latin 
of Gaul was first written, its .sounds were rejiresenled by the letters 
of the Roman alphabet ; but these were employed, not in the 
values they had in the time (»f ( aesar, but in those they liad ac- 
quired in consetfuence of the phonetic changes tlial had meantime 
taken place, dims, as the Latin sound u had become 6 (close e) 
and M had become y (French u, (ierman u), the letter u was used 
sometimes to denote the sound 6, sometimes the sound y; as 
Latin k (written r) liad become ish or is, according to dialect, 
before e and /, c was used to represent those sounds as w(dl as 
that of k. 'fhc chief features of early French orthography 
(apart from the specialities of individual MSS., especially the 
earliest) are therefore these c stood for k and tsh or Is ; d ior d 
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and dh (soft ih ) ; e for e, and g for g and dzh ; h was often 
written in words of I^tin origin where not sounded ; i (;) stood 
'for 7 , y consonant, and dzh ; o for 6 (Anglo-Norman «) and 6 ; 
s for s and z ; / for / and Ih ; u (if) for d (Anglo-Norman u), y and 
V ; y (rare) for / ; z for dz and is. Some new sounds had also 
to be provided for : where tsh had to be distinguished from non- 
final Is, r/z— at first, as in Italian, denoting k before i and e (chi = 
ki from r/7>z)--was used for it ; palatal I was represented by ill, 
which when final usually lost one /, and after i dropped its i ; 
palatal n by g;z, wg or /zgw, to which / was often prefixed ; and 
the new letter originally z/w (7»w), and sometimes representing 
merely uv or 7»w, was employed for the consonant-sound still 
denoted by it in Fhiglish. All combinations of vowxd-letters 
represented diphthongs ; thus ai denoted a followed by /, oti 
either on or <?/z, in either 6 i (Anglo-Norman w/) or yi, and similarly 
with th(‘ others — ei, eu, oi, iu, ic, ue (and oe), and the triphthong 
ieu. Silent letters, except initial h in Latin words, are very rare ; 
though MSS. copied from older ones often retain letters whose 
sounds, though existing in the language of the author, had dis- 
appeared from that of the more modern scribe. The subsequent 
changes in ortliography are due mainly to changes of sound, 
and find their explanation in the phonology. Thus, as Old 
French progresses, s, having become silent before voiced con- 
sonants, imiicates only the length of the preceding vowel ; e 
before nasals, from tlie change of c (nasal e) to a (nasal a), repre- 
sents (!; r, from the change of fs to s, represents s; qu 
and gzi, from the loss of the 7f» of ancl gre, represent 
k and g (hard) ; ai, from the change of ai to c, represents c ; ou, 
from the change of on and on to u, represents it ; ch and g, from 
the change of tsh and dzh to sh and c/z, represent sh and zh ; eu 
and ue, originally representing diphthongs, represent a? (German 
6 ) ; s, from the change of is and dz to and z, represents s and s. 
The new' values of some of these letters were ap|ilied to words 
not originally spelt with them : Old French k liefore i and c 
was replaced by qu (I'vcsque, awske, Latin effisropum ) ; Old 
French u and o for zi, after this sound had split into cu and u, 
were replaced in the latter case by ou (nms, for ros or rus, Latin 
russum ) ; s w'as accidentally inserted to mark a long vowel 
(pasle, pale, T^atin pallidum ) ; eu replaced ue and oe (uenj, uuef, 
Latin novum and novcm ) ; z replaced .v after e (nez, nes, vdium). 
The use of .r for final is due to an orthographical mistake ; the 
MS. contraction of us being something like x w'as at last confused 
with it (zc.v for ieus, oculds), and, its meaning being forgotten, u 
was inserted before the .v (yeux) w'hich thus meant no more than 
s, and W'as used for it after other vowels (voix for vois, vdeem). 
As literature came to be extensively cultivated, traditional as 
distinct from phonetic spelling began to be influential ; and in the 
14th century, the close of the Old French period, this influence, 
though not overpowering, was strong — stronger than in England 
at that time. About the same period there arose etymological as 
distinct from traditional spelling. This practice, the alteration 
of traditional spelling by the insertion or substitution of letters 
which occurred (or were siipfiosed to occur) in the Latin (or .sup- 
posed J^atin) originals of the French W'ords, became very' prevalent 
in the three folio w'ing centuries, when such forms as delnwir 
(debere) for deiHfir, foulx (jalsum) for jaus, autheur (auetdrem, 
sup})osed to be aiithorew) for auteur, poids (supposed to be from 
pondus, really from pensum) for pois, w'cre the rule. But Ixisides 
the etymological, there was a phonetic school of spelling (Ramus, 
in i5(>2, for instance, writes eime, eimaies — with c = f, €==c, and 
— for aimai, aimastes), which, though unsuccessful on the 
whole, had some effect in correcting the excesses of the other, 
so that in the 1 7th century' most of these inserted letters began to 
drop ; of those which remain, some (fle^me for flemme or fleume, 
Latin phlc^ma) have corrupted the pronunciation. Some im- 
portant reforms — as the dropping of silent .v, and its replace- 
ment by a circumflex over the vow'el when this w’as long : the 
frequent distinction of close and open e by acute and grave 
accents ; the restriction of i and u to the vow'el sound, of / and v 
to the consonant ; and the introduction from Spain of the cedilla 
to distinguish r = s from c = k before a, u and o — are due to the 
i6th century. The replacement of oi, where it had assumed the 


value e, by ai, did not begin till the last century, and w'as not the 
rule till the present one. Indeed, since the i6th centuiy' the 
changes in French spelling have been small, compared with the 
changes of the sounds ; final consonants and final e (unaccented) 
are still written, though the sounds they represent have dis- 
appeared. 

Still, a marked effort towards the simplification of French 
orthography was made in the third edition of the Dictionary of 
the French Academy (1740), practically the work of the Abl^e 
d’Olivet. While in the first (1694) and second (1718) editions of 
this dictionary words were overburdened with silent letters, 
supposed to represent better the etymolog\', in the third edition 
the spelling of about 5000 w'ords (out of about 18,000) was 
altered and made more in conformity with the pronunciation. 
So, for instance, c was dropped in heinfaicieur and object, f in 
scavoir, d in advocat, s in accroislre, albastre, aspre and bastard, e in 
the past part, creu, deu, veu, and in such words as alleure, souil- 
Icure ; y was replaced by / in cecy, ccluy, gay, joye, &c. But those 
changes were not made systematically, and many pedantic 
spellings were left untouched, while many inconsistencies still 
remain in the present orthography (siffler and persifler, souffler 
and boursoufler, &c.). The consequence of those efforts in con- 
trary directions is that French orthography is now quite as 
traditional and unphonetic as Ehiglish, and gives an even falser 
notion than this of the actual state of the language it is supposed 
to represent. Many of the features of Old French orthography, 
early and late, are preserved in English orthography ; to it we 
ow'c the use of c for s (Old English c^k only), of ; (i) for dzh, of 
V (u) for V (in Old English w'ritten /), and probably of ch for tsh. 
The English 7 v is pundy French, the Old English letter being 
the runic ]\ When French was introduced into England, kw had 
not lost its 7c, and the French qu, with that value, replaced the 
Old English c\f (queen for r]nm). In Norman, Old French d had 
become very like u, and in England went entirely into it ; 0, 
which was one of its French signs, thus came to 1)0 often used 
for u in English (come for cume). U, having often in Old E'rench 
its Modern French value, was so used in England, and replaced 
the Old English y (busy for by si, Middle English brud for bryd), 
and y was often used for i (day for dai). In the i3tli century, 
when ou had come to represent u in France, it w'as borrowed by 
Engli.sh, and used for the long sound of that vowel (sour for sur) ; 
and gu, which had come to mean simply g (hard), was occasion- 
ally used to represent the sound g before i and e (guess for gesse). 
Some of the Early Modern etymological spellings were imitated 
in E'ngland ; fleam and auiour were replaced by phlegm and 
authoiir, the latter spelling having corrupted the pronunciation, 

(e) Inflections. — In the earliest Old French extant, the in- 
fluence of analogy, especially in verbal forms, is ver>' marked 
when these are compared with Latin (thus the present participles 
of all conjugations take ant, the ending of the first, Latin antem), 
and becomes stronger as the language progresses. Such isolated 
inflectional changes as saveit into savoit, which are cases of regular 
phonetic changes, are not noticed here. 

(i.) Verbs. — (i) In tlie olclesl Fivnch lc.\ls the Latin pluperiect 
(with the sense of the perfect) occasionally 0('Ciirs — ai'ret {tuihacrat), 
roveret {mgdverat) ; it disappears before the 12th century. (2) 
The 1/ of the ending of the ist pers. ])lur. mns drojjs in Old French, 
except in the perfect, wheni its presence (as 0) is not yet satistactorily 
explained’ - S' {aindnius, influenced by sutuus), but umciutes 
{amdvimus). In IMcard the atonic ending mes is extended to all tenses, 
giving amomes, lVc. (3) In the i)resent indicative, 2nd person plur., 
the ending ez of the first conjugation (Latin atis) extends, even in 
the earliest documents, to all verbs -avez, rccevez, oez (habeits, 
fcoipitis, auditis) like amez {am at is) ; such lorm.s as dites, faites 
{diet t is, facitis) being exceptional archai.sms. This levelling of the 
conjugation docs not appear at such an early time in the fuluri' 
(formed from the infinitive and from hahetis reduced to His) ; in 
the Roland lioth forms occur, portereiz {porUre hahetis) as.sonat- 
ing on vei [roi, regent), and the younger porterez on ntet {rtt/\ 
civitdtem), but about the end of the 13th century the older form 
~eiz, ~oiz, is droj)])ed, and -ez becomes gradually the uniform ending 
for this 2nd person of the plural in the future tense. (4) In Eastern 
French the ist plur., wdien preceded by i, has e, not o, before the nascil, 
w'hile Western French has u (or o),' as in tlie present ; posciomes 
{possedmus) in the Jonah homily makes it probable that the latter 
is the older form — Picard aviemes, Burgundian aviens, Norman 
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aviiims {habebdmus). (3) Tlic subjunctive of the first conjugation 
has at first in the singular no final c, in accordance with the final 
vowel laws — plur, plurs^ plurt {ploreniy plores, ploret). The forms are 
gradually assimilated to those of the otlier conjugations, which, 
deriving from Ivatin am, as, at, have e, es, e{t) ; Modern French plcitre, 
plenres, plettre, like perde, perdes, perde {perdam, perdds, perdat). 
(6) In Old French the present subjunctive and the 1st sing. pres, 
ind. generally show' the influence of the i or e of the Latin iam, earn, 
id, ^ 5 - -Old French muire or moerge {man at lor moridtur), tiegne or 
tienge [teneat), muir or moerc {morid for morior), tieng or tienc [tenro). 
By degrees these forms are levelled under the other present forms - 
Modem French meure and meats following meart [morit for numtur), 
tiemie and tiens following tieni {tenet). A few of the older forms 
remain — the vowel of aie {habcam) and ai {habro) contrasting with 
that of a {hahet). (7) A levelling of which instances occur in the nth 
century, but which is not yet complete, is that of the accented and 
unaccented stem-syllables of verbs. In Old French many verb- 
stems with .shifting accent vary in accordance w'ith phonetic laws — 
parlcr {paraholdre), amer (amdre) have in the jiresent indicative 
parol (parabolo), paroles {parabolds), parolet {parabolnt), parlums 
{paraholdmus), parlcz {paraholdtis), parolent {parabolant) ; aim 
{amo), aimes {amds), aimet {amat), anitims {amdmus), amez {amdtis), 
aiment {amaiit). In the first case the unaccented, in the second 
the accented form has prevailed— Modem French park, purler \ 
aime, aimer. In several verbs, as tenir {tenere), the di.stinction is 
retained — tiens, tiens, iicnt, tenons, tenez, lien neat. (8) In Old 
French, as stated cibove, le instead of e from a occurs after a palatal 
(which, if a consonant, often split into i with a dental) ; the diph- 
thong thus cajipears in several forms of many verbs of the ist con- 
jugation - { - prei-ier, preedre), vengier {vindiedre), laissier 
{laxdre), aidiet {adjiitdre). At the close of the Old French period, 
those verbs in wdiich the stem ends in a d<‘ntal replace ie by the e 
of other verbs — Old French laissier, aidiet, laissiez {laxdtis), aidiez 
{adjutdtis) ; Modem French laisser, aider, laissez, aidez, by analogy 
of aimer, aimez. The old<T forms generally remain in J*icard 
laissier, aidiet. (o) The addition of e to the Tst sing. pres, ind 
of all verbs of the fir.st conjugation is rare In fore (he i^th century, 
but is usual in tlu* T5th: it is probably due to the analogy ol the 
third person — Okl French diant {canto), aim {amd) ; Modern French 
rhanle, aime. (lo) In tlu* 13th century s is occasionally added to the 
ist pers. .sing., except tlio.se ending in e {-'<1) and ai, and +0 the 2nd 
sing, of imijeratives ; at the close ol the ifith century this becomes 
the rule, and extends lo imperfects and conditionals in oie aftei the 
loss of their e. It appears to lie due to the influence of the 2nd peis 
sing. — Old French rend {vendd and vendc), rcndoic {vendebam), parti 
{partivi), ting {tennl) ; Modern French vends, vcndais, partis, tins ; 
and donne {ddnd) in certain cases bei'omes donnes. (ii) The ist and 
2nd plur. of the ])res. subj., which in Old Fiench were generally 
similar to tho.se ol the indicative, gradually taloj an i before them, 
whith is the rule alter the century — Old Freiuh perdons {per- 

ddmus), perdez {perddtis) ; Modem French perdions, perdiez, appar- 
ently by analogy of the imp. ind. (12) The lo.ss in J-ate Ohl Fiench 
ot final s, t, cS:c , when preceding another consonant, cause<l many 
words to have in re.dity (though often concealed by orthogra])hy) 
double forms ol inflection one wdtliout tennin.ition, the other W'itli 
Thus in the lOth centur)' tlie 2nd sing. pres. ind. dors {dotnns) and 
tlie 3rd dort {dnrmit) were distmgui.shed as ddtz and ddvt when belorc* 
a vowel, as ddrs and ddrt at the end ol a sentence or line ol poetry, 
l)ut ran together as dor wlu'ii lollowed by a con.soiiant. Still laUT, 
the loss of the final con.sonanl wlien not lollowed by .1 vowm‘ 1 lurthei 
reduced the cases in w'liich the forms w’ere disliiigui.sh(‘d, .sf> that 
the actual French conjugation is considerahly simpler than is shown 
by the customary spellings, except wdien, in con.se<juence ol an iin 
mediately following vowel, the old termm.it ions occasionally appear. 
Fven here the .antiquity is to a con.sidei.dile extent art i fu la I or 
delu.sivc, .some of the insertions being due lo .inalogy, and the po|)ular 
l.angiiage often omitting tlu* traditional consonant (».' m.serting a 
dilTerent one. (13) The sub.‘^e(]uent general loss ol e --,1 in unaccented 
final syllables has .still turther reduced the inflections, but not the 
distinctive forms — peid {pcrdit) and perde {perda!) b(*ing generally 
di.stinguished .as per and perd, and befoi'e .'i vow'el as pi'rt and 
pird. 

(ii.) Substantives. — (i) In Early Old French (as in 1 ’roveni;al) then* 
arc two m.ain declensions, tlu; niciscnlme and the ierninme ; with a 
few exceptions the former di.stingui.shi*s nominativi* and accn.salive 
in both niimbens, the latter in neither. The 110m. and acc. sing, 
and acc. plur. mas. corre.spond to lho.se of the I^atiii 2nd or 3rd 
declen.sion, the nom. plur. lo that of the 2nd decUmsion. The sing, 
lem. corre.sponds to the nom. and acc. ot the Lcitin ist declension, 
or to the acc. of the 3rd : the plur. fern, to the acc. of the i.st doclen- 
.sion, or to the nom. and .acc. of the 3rd. Thus ma.se. tors {taurus), 
lere {latrd) ; tor {taurum), laron {latrdnem) \ tor itaurl), laron {latrdni 
for ~nes) ; tors {taurds), larons {latrdnes) ; but fern, only ele {ala and 
dlam), jior {fldrem) ; eles {aids), fiors {/lores nom. and .acc.). About 
the end of the nth century feminines not ending in e — ^ t.ake, by 
analogy of the masciiline.s, « in the nom. sing., thus di.stingui.shing 
nom. fiors from acc. fior. A century later masculines without s 
in the nom. sing, take this con.sonant by .an.alogy of the other mascu- 
lines, giving leres as nom. similar to tors. In .\nglo- Norman the 
accusative forms very early begin to replace the nominative, and 


soon supersede them, the language following the tendency of con- 
temporaneous English. In continental French the declon.sion-system 
was preserved much longiT, anti did not break up till the 14th 
cnitury, tlumgh acc. forms are occasionally substituted for nom. 
(rarely nom. lor lux.) before that tlate. it must be noticed, however, 
that in the current language the n*duction of the declension to one 
ease (generally the accusative) per number appears miicli earlier 
than in the language of literature pio])»“r ,iml poetry; Frois.sart, for 
m.staiice, c. I4<ki, in his poetical works is much more careful ot the 
declension than in liis t'hronicles. In the 13th century the modern 
system ol one case is liilly established ; the foiin kept is almost 
always the accn.sative (.sing, without .s, jflural with .s), but in a few 
w'ord.s, .such as pis {fViu.s), su iir {soror), pastre {pastof), and in pro])er 
names such as Georges, Gilles, iSrc,, often use<l as voe.itive (therelore 
with lilt* form of nom.) ; the nom. survives in the sing. Occasionally 
InUh forms exist, in dift(*rent sen.ses -voe (.s7m/e>) and seigneur 
(.scnidrcni), on {homo) and homme (kominem). (2) l.iitni neuters are 
generally masculine in Old French, and inflected accoiding to their 
analogy, tis liels {caelus for caelum nom.), del {caelum acc.), nV/ {cacti 
for caela nom), dels {taelds for taela .acc.) ; but in some cases tln^ 
form of the Latin neuter is preserved, as in lots, now corps, Lat. 
corpus ; tens, now temps, L.at. tempus. Many neuters lo.se their 
singular form and treat the plural as a feminine singular, as in the 
related languages— {mirdhilia), feuillc (folia). But in a few 
words the neuter plural termination is used, as m Italian, m its 
jnimitive sense — carre (carta, wdiich exi.sts as well .is larri), pane. 
(Iwtit. paria) ; Modern French diats, paires. (3) In Old French the 
inflectional s often cairses phonetic changes in the, .stem ; thus palatal 
/ before s takes / after it, and becomes dental /, wliich aftei wards 
changes to u or drops — pi {/ilium and /ilii) w'ith pakibil /, plz {films 
and fUtds), alterwards pz, with z-ts (preserved in English hit::), 
and then fis, as now (spelt pis). Many con.sonants btdore .s, as the 
t nf pz, clis.ipj>ear, and I is vocalized—/*// {uiuum), mal (malum), 
nominativt* sing, and acc, plur. vis, mans (earlier mats). 'I'hesi* forms 
of the plural are retained in the i()th c*'ntiiry, thongJi often ety- 
mologically sp(*lt will) the consonant of the singular, as in rifs, 
pronounced ?'/.s ; but m L.a1e Modern I'rench many of them dis- 
appear, vifs, with / sounded .is m the iiingiilar, Iwing tin* plural 
ot vif, hals (formerly ham) that of bat. Jn many words, as duint 
(cantus) and i humps Uampds) w ith silent t and p (Old French chans 
in iKitli cases), maur (Old l''rench mats, sing, mal), yeuv {orulds, 
Old French cdz, sing, evil) the old changi* in the stem is kept. Some- 
times, as in erruv (raelds) and riels, tlu* c)ld traditional .and the modern 
analogical forms coe\ist, witli diflerent meanings (.j) The modern 
loss of final s (except when kept as z before a vowi*l) has scrion.sly 
modified the I'Vench declension, the singulars fort (fdt) and forte 
(fort) being gi'iierally imdistinguisliable from th«*ir pliir.ds fot/s and 
fortes. The subsequent loss ol J m imals has not afli‘Cti*d the relation 
lictweee .sing, and plur. forms; hut with the frecpient n*coining of 
the pliir.il forms on the singnl.ar pre.sent Modern Fri*mh has \ery 
often no distinction between .sing, and plur., except befoie .a vow'el. 
Such plurals as maux have always been distinct from then* singiil.ai' 
mat', in tliost* whost* singular ends in s* there never w'as any dis- 
tinction, Old l''r(*iu'h /r/.T (now' spelt has) »onesponding to laqtwus, 
laqreum, laqvei aiul laqveds 

[n’l ) A d/ec ft res — (i) The terminations ffl tlu < .ises and nmnlMis 
of .idjeclives are the same as fliose ol substantives, .iml are treated 
m the prec(*ding ]>aiagr.ij)h. I’he feminine generally takes no e if 
tlu* ma.sc has none, and il tliere is no (list met ion m Latin l(*m. 
sing, fott (fortem), giant (grandem), lem. plur. forz (fottes), gianz 
igtamles), lik(* th(* acc ma.sc. (Vrtaiii adp'ctives ot this cla.ss, and 
among them all the adj(*ctives formed with tlu* L.itm siitfix 
t.ike regularly, even in the oldest i*'reiich, the temiiiiiie ending e, m 
Provetn'al a {couitois, iVm. (ouitoise , itonmnn, lem. (ommtuir). 
'fo these must not be added doits (Moil, ]’'r dok, dotts), tern, dome, 
which probalfly c(mu*s horn a Low J.afiii duldit'^, dulda. In the 
iilh reiitiiry sonu* offiei feminines, origin. illy without e, hegin in 
Norman to take this termination -gtande (m a feminine as.son.ince 
in the .\lexis), phir. grandcs ; Init other dialects generally preserve 
the oiigmal lorni till the 14th c<*ntnry In the ibth lentiiry tlu* e is 
geiieial m the lemiume, and is now iiiiiversHl, except m a f<*w cx- 
pre.ssioiis — grand’ mete (with erront*oiis apo.stro|>h(?, grandem, mdtreni), 
lettres royaux {litrrds regales), and most adv(’rb.s from adj(*ctiv(*s m 
‘ant, -ent -(ouramment {mrrante for ente mente), sdemment {siiente 
mente). (2) Several .adjectives liave in Modern French leplaced tlie 
masc. by the feminine Old Frcncli mase. roit (ngidutn), feni. roide 
(rigidam) ; Mod(*ni French route for lioth genders ( \) In Old F'reiicli 
several J^atin simple comparatives ;iie pri*served maiiir {mujdrcm), 
nom. mane (major) ; graignur (grand idtem), nom. graindre (grandior) ; 
only a few oi the.se now snrvivt*— (pejor), meilleur (melidrem), 
with their adverbial neuters pis (pejus), mieux (melius). The few 
.simple .superlatives found in f>ld French, as merme (minimum), 
pesme (pessimus), pr>>tsme {proxitnum), haltisme (altissimum), this 
last one being ck.arly a liter.iry word, are now extinct, and, when 
they existed, had liardly the meaning of a superlative. (4) The 
modern lo.ss of many final consonants wlien not Ixdore vowels, and 
the sulxsequemt loss ot final 9, liavt* gre.atlv affect(*d the distiiictum 
belw'een the masc. and fern, of .adject ives — fort and Jorte are .still 
distinguished as for and fdrt, but amer (amd rum) and amdre (amdram), 
W'ith their plurals amers and amdres, have run together. 
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(/) Derivation , — Most of the Old French prefixes and suffixes 
are descendants of Latin ones, but a few are Teutonic (ard=^har^, 
and some are later borrowings from Latin {arie, afterwards aire, 
from Srium). In Modem French many old affixes are hardly used 
for forming new w^ords ; the inherited ier {drium) is yielding to 
the borrowed aire, the popular eonire {contra) to the learned unit 
(Greek), and tlie native ec {dtatn) to the Italian ade. The suffixes 
of many words have been assimilated to more ('ommon ones ; 
thus srngln ( sfiiguldrem) is nov/ sanglier, 

{g) Sytiiax,— 0 \d French syntax, gradually changing from 
the loth to the ,14th ( crjtury, 1ms a character of its own, distinct 
from that of Modern French ; though when compared with 
Latin syntax it appears decidedly modem. 

(i) Tlie general formal dislinctiuu between nominative and 
accusative is the chief feature which causes French syntax to re- 
semble that ol Latin and difler from that of the niod(‘m language ; 
and as the distinction had to bo replaced by ? comi)aratively fixed 
word-order, a serious loss of freedom ensued. It the forms are 
inodernizecl while the word-order is ke])t, the Old Fiencli I'archevesqm 
He piiet ftechif U reis Henris (l^atiii archie piscopum non potest flectere 
icx Hvnricus) a.ssuines a totally different meaning — V archeviique ne 
pcHi fU'thiv li‘ UH Henri. (2) 'I'he replacement ot the nominative form 
of nouns liy the accusative is itself a syntactical feature, though 
treated al»o\’e under inflection. A more modern instance is exhibited 
by the ])crsonal pronouns, which, \vh<*u not immediately the subj(.‘ct 
ot a verb, occasionally take even in Old French, and regularly in 
the ibth century, the accusative lonii , the Old b'rench je qui sui 
{(’go qi'i sum) becomes tnoi qui suts, though the ohler usage survives 
in the legal i)lira.se /e, soussign^. . . . (3) The definite article is now 
ruiiuired in many eases where Old b’rench dispenses with it -jo 
iunquis liugleterrc^ sufpn marl (as Modern h'rench eaunr faim) \ 
Modern French iA ngletenr^ la mart. (4) Old French hail distinct pro- 
nouns lor “ this “ and " that test {n(.e istiim) and cel {e((e illum)^ 
with their cases. Both exi.st in tlie ihth century, but tlu; present 
language employs ict as adjective, eel as substantive, lU both mean- 
iug.s, marking the old distinction by aflixiiig the adverbs d and Id 
— cel honimC'd^ cel homme Id ; (rhei-ti, rdm-ld. (5) In Old French, 
the veibal terminations being clear, the sutiject pronoun is usually 
not ex}uessed-- si feral {sic fa(ere hahed), esl duts {dtlius esf)^ que 
/eras {quid /a(eie hahes) In the 1 6th century tlu* use of tlie pronoun 
IS gi'neral, and is now* universal, except iu one 01 two impersonal 
phra.ses, as n‘iwportt\ pen s'ev faut. {(>) The jiu'sent participle in 
Old b'reiicli in its imiiillccted lonn coincided with the gerund {amant 
^arnantem and amando), and m the modern language has been re 
placiHl by the latter, excc'pt where it ha.s b(*eoine adjectival; the 
t.)ld b'reiich complaingHans leaf dnloms (Latin plaugentes) is now' 
plaiguant leurs doideurs (Ltitin plaugendd). Tlie now extinct us** of 
eshe with the ])aiticif)le piesent lor the simple verb i.s not uncommon 
m Old Fiencli tlown to the 16th century sont disauz {sunt d\( antes) = 
Modern Fivuch ds disent (a.s English they (oe saying). (7) In present 
Modern b’rench tin* ]»releiite participle whi'ii used with a, '<01 to form 
\erb-tens<)s is invaridhlo, except when tlU' <»l)ject ]>recedes (an 
exception now vanislimg iii the conversational lairguage) — fai 
i'll it les IciiieSf le.s ictires t/ur j'ai ventes, Tn Old French down to the 
r6lh century, formal coriioixl was mon- common (Ihough by no 
means nece.ssarv), partly because tlu* object precedeii the jiarli- 
ciple much otteiier than now —ad la cuhu muie {habet (oloiem mutd- 
iam), ad fade sa venjaute, les tuis ad rendues. (8) The sentences 
pist ({noted will serve as speciiiu'ns of the freedom of Old French 
word -order - the oliject standing either before verb and {varticijile, 
betw'cen them, 01 after both. The predicative adjc*ctive can stand 
before or after the verb- halt sunt It pui (l..atin podia)^ e tCHcbrns e 
i'ifiut, («)) In Old French ne (Early Old French tteu, Latin non) 
siiKices lor the negation without pas {passum)^ point {puhitum) 01 
mie (wictfiw, now obsolete), though tlie.se are Iveqiiently used — jo 
He .\ui iis .stie {je ne sui\ pas ion .seigneur)^ antfe feme lien at a {il 
naina pas anUe femme). In princijial sentences Modem French uses 
nc bv itself only in certain casos —'ft ne puis niarcket, 7c nai fien. 
1'he slight weight us a negation usually attached to ne has caused 
.several originally {lositive words to lake a negative ineauing — new 
(Uxtin tern) now nieauing " nothing " as W'ell as “ .something.'’ (lo) 
In Old T'rench interrogation was expressed w'ith substantives as witli 
prouoims bv putting tliem after the verb — est Saul entre les pro- 
phHes ? In Modem French the pronominal inversum (the sub- 
stantive being prefixed) or a \erbal peri|)hrasis imi.st be used — Saul 
(st-il ? or est-i€ qua Saul cst ? 

{h) Looking at the internal history of the French 

language as a whole, there is no such strongly marked division as 
exists betweiMi Old .ind Middle English, or even between Middle 
and Modem English. Some of the most important changes arc 
i|ui1c iiK^dern, and are concealed In the traditional orthography ; 
but, even making allowance for this, the diflerence bclw'een French 
ot the nth century and that of the 20th is less than that bidween 
English of the inline dates. The most im|)ortant change in il.self 
and foi it.s effects is pixibably that which is ii.siially made tlie division 
between Old and ^Modern French, the k^ss of the formal distinction 


bettveen nditiinative and accusative ; next to this are perhaps the 
gradual loss of many final consonants, the still recent loss of the 
vowel of unacc(*nted final syllables, and the extension of analogy in 
conjugation and declcn.sion. In its construction Old French is dis- 
tingiiiished by a freedom strongly contrasting with the stiictne.s.s of 
the modern language, and bears, as might be expected, a much 
stronger resemblance than the latter to the other Romanic dialects. 
In many features, indeed, both positive and negative, Modern 
French foniis a rla.ss by itself, distinct in character from the other 
modem representatives of Latin. 

IV. Bibliography. — The few» w'orks which treat of French philo- 
logy as a whole are now in many respects antiquated, and the 
important discoveries of recent years, which have revolutionized 
our ideas of Old French phonology and dialectology, are scattered 
in various editions, periodicals, and separate treatises. For many 
things Dicz’s Grammatik der rornanischen Sprachen {4th edition - a 
reprint ol the 3rd -Bonn, 1876-1877 ; French tran.slation, Paris. 
1872 1875) is still very valuable ; Biirguy’s Grammaire dc la Langue 
d'Oil (2ntf edition — a reprint of the 1st — Berlin, 1869-1870) is useful 
only as a collection of examples. Schwan’s Grammatik des Alt- 
franzosischeity as revised by Behrens in the 3rd edition (T-oipzig, 1898 : 
French translation, Leipzig and Paris, 1900), is by far the best old 
French grammar we po.s.sess. For the history of Fn'iich language in 
general sec F. Brunot, Ilistoirc dc la langue fran^aisc des origincs d 
t()oo (F^aris, 1905, 1906, &c.). For the history of sjiellihg, A. F. 
Didol, Observations snr V ovthographe ou ortografie francaisc snivies 
d*une histoire de la ri forme orthographique depuis Ic XV^ sidcle jusqu'A 
nos jours (2nd ed., Paris, t868). For the history of French sounds : 
Ch. Thurot, J)c la prononcialion frnncai^e depiiis le (ommcncement 
du XVI*" sidcle^ d'apres les tentoignages des grammairiens (2 vols., 
Pari.s, 3881-1883) For the hi.slory of syntax, apart from vnrious 
grammatical works ol a general character, much is to be gathered 
from Ad. Tohlcr’s Vermischtc fieitrdge zur ftanzbsischcn Grammatik 
(3 parts, 3886, 1894, 1899, parts i. and ii. in .second (xlitions, 1902, 
1906). G. Paris's e(li1ion of La Vic dc S. Alexis (Paris, 1872) W'as 
the pionei*r of, and n'tains an important place among, the recc'nt 
original w'orks on (‘)ld French. Darmesteter and Hatzf eld’s Lc 
Sn.ni^me Sidcle (T*aris, 1878) contains the first good account of Early 
Modern French. Littr6's Di eft anna ire de la langue francaisc (4 vols.. 
Pans, 1863- 1869, and a Supplement, 1877) ; and Hatzfeld, Darmes- 
teter and Thomas, Diet, gvnhal de la langue fran^aisCy more con- 
densed (2 v(d.s., Ikiris, 1888 1900), contain much useful and often 
original information about the etymology and history ol French 
words. For tin* (‘tymology of many French (and also Proven^^al) 
words, reference must be made to ;\rit. Thomas’s Lssais dc philologie 
fiancaise (Paris, 1897) and Nouveau:: essnis dc philologie frangaise 
(Pans, 1904). But there is no French dictionary properly hi.stoncal. 
A Diction naire historique de la langue frangatse was begun by thP 
Acadt^niic franvaise (4 vols., tS5(>-i8()4), but it was, from the fir.sl, 
antiquated. It contains only one leller (.1) and lias not been 
continued. The kjading jii'riodicals now in existence are the Romania 
(!*aris), founded (in 1872) and edit(‘d by P. Meyer and G. Paris (with 
Ant. Thomas since the death of G. Paris in* 1903), and the ZeiL 
Sihfift filr romanische Philologie (Halle), founclcil (in 1877) and 
edited by G. (bober. To these reference .should be made for intor- 
mation as lo the very numerous articles, tre.itises and editions 
l)y the many and often di.stiugiiished scholars who, e.spocially in 
France and Gennany, now pro.sc'ciitc the .scientific study of the 
language.. It may be well to mention that, Old French ^ihonology 
especially being comjflicated, and as yet incompletely investigated, 
these jniblication.s, the views in which are ot various degrees ot 
vaha*, require not mere ac({uicsccut Trading, but critical study. The 
di.ilects of France in their pre.sent state (patois) are now being 
scientifically investigated. The special w'orks on tlie subject (dic- 
tionaries, grammars, <Sc.) cannot he fully indicated here; wre mu.st 
limit our.sclv('s to the mention of Behren's Bibliogi aphte des patois 
gallo-tomans (2nd ed., ri'vised Berlin, 1893), and of Gillieron and 
Fdmont’s Atla'. Ungtiistiqiie dc la France (1902 et .seq.), a huge 
publication platined to conLiin about 1800 maps. (H. N. ; P. M.) 

FRENCH LITERATURE. Origins, history of French 
literature in the proper sense of the term can hardly be said to 
extend farther back than the iith centur\^ The actunl manii- 
.scripts wdiich we possess are seldom of older date than tlie century 
subsequent to this. But tiiere is no doubt that by the end at 
least of the nth century the French language, as a completely 
organized medium of literaiy" expression, was in full, varied and 
constant use. For many centuries previous to this, literature 
had been composed in France, or by natives of that country, 
u.sing the term France in its full modem acceptation ; but until 
the Qth ecnlur>b not later, the written language of France, so 
far its we know, w'as I.4itin ; and despite the practice of not a few 
literary historians, it does not seem reasonable to notice T^tin 
writings in a history of French literature. Such a history 
properl)' busies itself only w'ith the monuments of French itself 
from the time when the so-called Lingua Romana Rustica 
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assumed a sufficiently independent form to deserve to be called 
a new language. This time it is indeed impossible exactly to 
determine, and the period at which literary compositions, as 
distinguished from mere conversation, began to employ the new 
tongue is entirely unknown. As early as the 7th century the 
Lingua Romana, as distinguished from J^tin and from Teutonic 
dialects, is mentioned, and this Lingua Romana would be of 
necessity used for purposes of clerical admonition, especially in 
the country districts, though we need not suppose that such 
addresses had a very literary character. On the other hand, 
the mention, at early dates, of certain cantilcnac or songs com- 
posed in the vulgar language has served for basis to a super- 
structure of much ingenious argument with regard to the highly 
interesting problem of the origin of the Chamons de Gtste, the 
earliest and one of the greatest literary developments of northern 
P'rench. It is sufficient in this article, where speculation would 
be out of place, to mention that only two such canlilenae actually 
exist, and that neither is French. One of the 9th ccntur>% the 
“ Lay of Saucourt,’' is in a Teutonic dialect ; the other, the “ Song 
of St Faron,’* is of the 7th rentur\^, but exists only in I^tin 
prose, the construction and style of which present traces of trans- 
lation from tt poetical and vernacular original. As far 
as facts go, the most ancient monuments of the written 
meats. French language consist of a few documents of very 
various character, ranging in (kite from the 9th to the 
Tith century. The oldest gives us the oaths interchanged at 
Strassbiirg in 842 between Charles the Bald and T.ouis the German. 
The next probably in date and the first in literary merit is a short 
song celebrating the martyrdom of St Eulalia, wliich may be 
as old as the end of the 9th century, and is certiiinly not younger 
than the beginning of the 10th. Another, the Life of St Legrr, in 
240 octosyllabic lines, is dated by conjecture about 975. The 
discussion indeed of these short and fragmentary pieces is of 
more philological than literary interest, and belongs rather to 
the head of French language. They are, however, evidence of 
the progress which, continuing for at least four centuries, built up 
a literary instrument out of the decomposed and rec'onstructed 
I^atin of the Roman conquerors, blended with a cerbiin limited 
amount of contributions from the Celtic and Iberian dialects of 
the original inhabitants, the Teutonic speech of the Franks, and 
the Oriental tongue of the Moors wlio pressed upwards from Spain. 
But all these foreign elements bear a very small proportion to the 
element of Latin ; and as T-atin furnished the greater part of tlie 
vocabulary and the grammar, so did it also furnish the principal 
models and helps to literar}'^ composition. Tlie earliest French 
versification is evidently inherited from that of the Latin hymns 
of the church, and for a certain time l.atin originals were followed 
in the choice of literary forms. But by the iith century it is 
tolerably certain that dramatic attempts were already Ix'ing 
made in the vernacular, that lyric- poetry was largely cultivated, 
that laws, charters, and such-like documents were written, anci 
that commentators and translators busied themselves with re- 


ligious subjects and texts. The most important of the extant 
documents, outside of the epics presently to be noticed, has of 
late been held to be the Life of Saint Alexis, a poem 
poetry. decasyllabic lines, arranged in fi\ e-line stanzas, 

each of one assonance or vowel-rhyme, which may be 
as early as 1050. But the most important development of the 
Tith century, and the one of which we are most certain, is that 
of which we have evidence remaining in the famous Chanson de 
Roland, discovered in a manuscript at Oxford and first published 
in 1837. Tills poem represents the first and greatest development 
of French literature, riie chansons de geste (this form is now 
preferred to that with the plural gestes). 'I’he origin of these 
poems has been hotly debated, and it is only recently that the 
importance which they really possess has been accorded to them, 
— ^a fact the less remarkable in that, until about 1820, tlie epics 
of andent France were unknown, or known only through late 
and disfigured prose versions. Wliether they originated in tlie 
north or the south is a question on which there have been more 
than one or two revolutions of opinion, and will probably be 
others still, but which need not Ixi dealt with here. We possess 


in round numbers a hundred of these chansons. Three only of 
them are in Provencal. 'I'wo of the.se, Ferabras and Betonnet 
d'Hanstoime, are obviously adaptations of French originals. 
The third, Girartz de Rossilhi (Cierard de Ro*?ssillon), is un- 
doubtedly Proven^!, and is a work of great merit an^l originality, 
but its dialect is strongly tinged with the charucterLstics of the 
J^inguc d’On, and its author seems to liavc been a native of the 
debatable land between the two districts. "I'o suppo.se under 
these circumstance's that the Provenval originals of tlie hundred 
others have perished .seems gratuitous. It is sufficient to say 
that tlie chanson de geste, as it is now extiint, is the almost 
exclusive property of northern France. Nor is there much 
authority for a supposition that the early French poets merely 
versified with amplifications the stories of chroniclers. On the 
contrary, chroniclers draw largely from the chansons, and the 
(juestion of priority between Roland and the pseudo-Turpin, 
though a hard one to determine, seems to resolve itself in favour 
of the former. At most we may suppose, with much probability, 
that personal and family tradition gave a nucleus for at least 
the earliest. 

Chansons de Geste. — Early French narrative poetry was 
divided by one of its own writcr.s, Jean Bodd, under three heads 
— poems relating to French history, jKiems relating to 
ancient history, and poems of the Arthurian cycle 
{Mattered de France, de Bre 1 a^n(\ et dc Rome). 7 'o the 
first only is the term chansons de geste in strictness applicable. 
The definition of it goes partly by form and partly by mailer. 
A chanson de geste must be written in verses cither of ten or 
twelve syllables, the former being the earlier. 'J'liest; vc.rscs Jiave 
a regular caesura, whicli, like the end of a line, carries with it 
the licence ol a mute e. The lines are arranged, not in couplets 
or in stanzas of equal length, but in /n/Wf.s or tirades, consisting 
of any number of lines from half a dozen to stane hundn^ds. 
'J'hese are, in the earlier examples, assonanced,— tluit is to say, 
the vowel sound of the last syllables is identical, but the con- 
sonants need not agree. 'J'biis, for instam e, the final words ol a 
tirade of dm/s el Amiles ( 11 . H)t)-2oh) are erbe. mmveUe, sel/es, 
noHvdles, iraverseni, arresteni, (urtep\ Sometimes the 

tirade 1 ^‘ornpleted by a shorter line, and tlie later i hansons are 
regularly rhymed. As to the subject, a < hanson de geste must be 
concerned with some event which is, or is siqiposcd to be, 
historical and French, d'hc tendency ol the troineres was con- 
stantly to affiliate their heroes on a particular ^c^ite or family. 
The three chief gesies are those of Cluirlcmagne himself, of Doon 
de Mayence. and of Garin de Monglane ; but there are not a 
few chansons, nolaiily tliose l oncerning the Lorrainers, and the 
remarkable senes sometimes called llie ChevtUier an Cyj^nc, and 
dealing with the crusades, wdiich lie outside these groups. By 
this joint ih.-fmition of form and subject the i:hansons de geste 
are separated from the romances of antiquity, from the romances 
of tlie Round Table, which are written in octosyllabic couplets, 
and from the romans d avcnlnrcs or laUr fictitious tales, some ol 
I which, such as Bmn de la Montaigne, are written in ])urc chanson 
form. 

Not the least remarkable point about the. chansons de geste 
is their vast extent. Tlieir number, according to the striebst 
definition, exceeds 1 00, and the length of each chanson yoiame 
varies from looo lines, or thcreiibouts, to 20,000 or ami 
even 30,000. The entire mass, including, it may be ^^hanges 0/ 
supposed, the various versions and extensions of eacli 
chanson, is said to amount to between two and three million 
lines ; and when, under the second empire, the publication of the 
whole Carolingian cycle was projected, it was estimated, taking 
the earliest versions jilone, at over 300^000. 'fhe successive 
developments of th(; chansons (le geste may be illustrated by the 
fortunes of JIuon de BordeuuXy one of the most lively, varied 
and romantic of the ohler epics, and one which is intere.sting 
from the use made of it by Shakespeare, Wieland and Weber. 
In the olde.st form now extant, though even this is probably not 
the original, lltuni consists of over 10,000 lines. A subsequent 
version contains 4000 more ; and lastly, in the 14th century, 
a later poet has amplified the legend to tlie extent of 30,000 lines. 
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When this point had been reached, limn began to be turned into 
prose, was with many of his fellows published and republished 
during the 15th and subsequent centuries, and retains, in the 
form of a roughly printed chap-book, the favour of the country 
districts of France to the present day. It is not, however, in the 
later versions that the special characteristics of the chansons 
de geste arc to be looked for. Of those which we possess, one and 
one only, the Chanson de Roland^ belongs in its present form 
to the 1 1 th century. Their date of production extends, speaking 
roughl)', from the nth to the 14th century, their palmy days were 
the nth and the 12th. After this latter period the Arthurian 
romances, with more complex attractions, became their rivals, 
and induced their authors to make great changes in their style 
and subject. But for a time they reigned supreme, and no better 
instance of their popularity can be given than the fact that 
manuscripts of them exist, not merely in every French dialect, 
but in many cases in a strange macaronic jargon of mingled 
French and Italian. Two classes of persons were concerned in 
them. There was the trouvere who composed them, and the 
jongleur who carried them about in manuscript or in his memory 
from castle to castle and sang them, intermixing frequent appeals 
to his auditory for silence, declarations of the novelty and the 
strict copyright character of the chanson, revilings of rival 
minstrels, and frequently requests for money in plain words. 
Not a few of the manuscripts w^hich we now possess appear to 
have been actually used by the jongleur. But the names of the 
authors, the trouvt^res who actually composed them, are in very 
few cases known, those of copyists, continuators, and mere 
possessors of manuscripts having been often mistaken for them. 

The moral and poetical peculiarities of the older and more 
authentic of these chansons are strongly marked, though perhaps 
not quite so strongly as some of their encomiasts have contended, 
and as may appear to a reader of the most famous of them, the 
Chanson de Roland, alone. In that poem, indeed, war and 
religion arc the sole motives employed, and its motto might 
be two lines from another of the finest chansons {AUscans, 
161-162) ; — 

“ Dist A Bertran : ‘ N’avons tnais nul losir, 

Tant ke vivoiis aloiis paieiis frrir.' ” 

In Roland there is no love-making whatever, and the licro’s 
betrothed “ la belle Aude ” af)pears only in a casual gibe of her 
brother Oliver, and in the incident of her sudden death at the 
news of Roland’s fall. M. Leon Oautier and others have drawn 
the conclusion that this stern and masculine character was a 
feature of all the older chansons, and that imitation of the 
Arthurian romance is the cause of its disappearance. 'I'his 
seems rather a hasty inference. In Amis et A miles ^ admittedly 
a poem of old date, the parts (»f Bellicent and Lubias are 
prominent , and the former is demonstrative enough. In Aliscans 
the part of the (\)iintess (iiiibourc is both prominent and heroic, 
aufl is seconded by that of Queen Blanc'heflor and her daughter 
Aclis. We might also mention Oriabel in Jourdaus de Blahnes 
and others. But it may be admitted that the sex which hghts and 
counsels plays the principal part, that love adventures are not 
introduced at any great length, and that the lady usually spares 1 
her knight the trouble and possible indignities of a long wooing. 
The characters of a ('hanson of the older style are somewhat 
uniform. There is the hero who is unjustly suspected of guilt or 
sore beset by Saracens, the heroine who falls in love with him, 
the traitor who accimes him or delays help, who is almost always 
of the lineage of Ganelon, and whose w'ays form a very curious 
study. 'I'hen* are friendly paladins and subordinate traitors ; 
there is Charlemagne (who bears throughout the marks of the 
epic king common to Arthur and Agamemnon, but is not in the 
earlier chanson the incapable and venal dotard which he becomes 
;n the later), and with Charlemagne generally the duke Naimes 
of Bavaria, the one figure who is invariably wise, brave, loyal 
and generous. In a few chansons there is to be added to these a 
very interesting class of personages who, though of low birth or 
condition, yet rescue the high-born knights from their enemies. 
Such are Rainoart in Aliscans, Gautier in Gaydottf Robastre in 
Caufrey, Varocher in Macaire. These subjects, uniform rather 


than monotonous, are handled with great uniformity if not 
monotony of style. There are constant repetitions, and it some- 
times seems, and may sometimes be the case, that the text is a 
mere cento of different and repeated versions. But the verse is 
generally harmonious and often stately. The recurrent asson- 
ances of the endless tirade soon impress the ear with a grateful 
music, and occasionally, and far more frecjuently than might be 
thought, passages of high poetry, such as the magnificent Gcanz 
docl por la mart de Rollani, appear to diversify the course of the 
story. The most remarkable of the chansons are Roland, 
Aliscans, Gerard de Roussillon, Amis et Amiles, Raoul de Cambrai, 
Garin le Loherain and its sequel Les quatre FilsAymon, Les Saisnes 
(recounting the war of Charlemagne with Witekind), and lastly, 
Le Chevalier au Cygne, which is not a single poem but a series, 
dealing with the earlier crusades. The most remarkable group is 
that centring round William of Orange, the historical or half- 
historical defender of the south of France against Mahommedan 
invasion. Almost all the chansons of this group, from the long- 
known Aliscans to the recently printed Chanson de Willame, 
arc distinguished by an unwonted personality of interest, as well 
as by an intensifi(;d dose of the rugged and martial poetry which 
pervades the whole class. It is noteworthy that one chanson 
and one only, Floovant, deals with Merovingian times. But the 
chronology, geography, and historic facts of nearly all are, it is 
hardly necessary to say, mainly arbitrary. 

Arthurian Romances, — The second class of early French epics 
consists of the Arthurian cycle, the Matiere de Bretagne, the 
earliest known compositions of which are at least a century 
junior to the earliest chanson de geste, but which soon succeeded 
the chansons in popular favour, and obtained a vogue both wider 
and far more enduring. It is not easy to conceive a greater 
contrast in form, style, subject and sentiment than is presented 
by the two classes. In both the religious sentiment is prominent, 
but the religion of the chansons is of the simplest . not to say of the 
most savage character. To pray to (Jod and to kill his enemies 
constitutes the whole duty of man. In the romances the mystical 
element becomes on the contrary prominent, and furnishes, in 
the Holy (Jrail, one of the most important features. In the Carlo- 
vingian knight the courtesy and clemency which we have learnt 
to associate with chivalrv^ are almost entirely absent. The 
gentix ber contradicts, jeers at, and execrates his sovereign and 
his fellows with the utmost freedom. He thinks nothing of strik- 
ing his cortoise motillier so that the blood runs down her cler vis. 
If a servant or even an equal offends him, he will throw the 
offender into the fire, knock his brains out, or set his whiskers 
ablaze. The Arthurian knight is far more of the modern model 
in these respects. But his chief differenc-.e from his predecessor 
is undoubtedly in his amorous devotion to his beloved, who, 
if not morally superior to Bellicent, P'loripas, Esclairmonde, and 
the other Carlo vingian heroines, is somewhat less forward. Even 
in minute deta ils the difference is strongly marked. The romances 
are in octosyllabic couplets or in prose, and their language is 
different from that of the chansons, and contains much fewer of 
the usual epic repetitions and stock phrases. A voluminous con- 
troversy has been held respecting the origin of these differences, 
and of the story or stories which were destined to receive such 
remarkable attention. Reference must be made to the article 
Arthurian I.,F.r.ENn for the history^ of this controversy and for 
an account of its present state. This state, however, and all 
suKsequent states, are likely to be rather dependent upon opinion 
than u{X)n actual knowledge. From the point of view of ihe 
general historian of literature it may not be improper here to give 
a caution against the frequent use of the word “ proven in such 
matters. Very little in regard to early literature, except the 
literary value of the texts, is ever susceptible of proof ; although 
things may be made more or less probable. What we are at present 
concerned with, however, is a body of verse and prose composed 
in the latter part of the 12th century and later. The earliest 
romances, the Saint Graal, the Quete du Saint Graal, Joseph 
d'Arimathie and Merlin bear the names of Walter Map and 
Robert de Borron. Artus and part at least of Lancelot du Lac 
(the whole of which has been by turns attributed and denied to 
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Walter Map) appear to be due to unknown authors. Tristan 
came later, and has a stronger mixture of Celtic tradition. At 
the same time as Walter Map, or a little later, Chrdtien (or 
Chrestien) de Troyes threw the legends of the Round Table 
into octosyllabic verse of a singularly sjjiritcd and picturesque 
character. The chief poems attributed to him are the Chevalier 
au Lyon (Sir Ewain of Wales), the Chevalier a la Charette (one 
of the episodes of Lancelot)^ Eric ei Enide, Tristan and Percivale, 
These poems, independently of their merit, which is great, had 
an extensive literary influence. They were translated by the 
German minnesingers, Wolfram von Esclienbach, Gottfried of 
Strassburg, and others. With the romances already referred 
to, which are mostly in prose, and which by recent authorities 
have been put later than the verse tales which used to be post- 
poned to them, Chretien's poems complete the early forms of 
the Arthurian story, and supply the matter of it as it is best 
known to English readers in Malory’s book. Nor does that lx)ok, 
though far later than the original forms, convey a very false 
impression of the characteristics of the older romances. Indeed, 
the Arthurian knight, his character and adventures, arc so much 
better known than the heroes of the (arlovingian chanson that 
there is less need to dwell upon them. They had, however, as has 
been already pointed out, great influence upon their rivals, and 
their comparative fertility of invention, the much larger number 
of their dramatis personae , and the greater variety of interests to 
which they appealed, sufTicicntly explain their increased popu- 
larity. The ordinary attractions of poetry are also more largely 
present in them than in the chansons ; there is more description, 
more life, and less of the mere chronicle. They have been accused 
of relaxing morality, and there is perhaps some truth in the 
charge. But the change is after all one rather of manners than 
of morals, and what is lost in simplicity is gained in refinement. 
Boon de Mayen re is a late chanson, and Lancelot dn Lac is an early 
romance. But the two beautiful scenes, in the former between 
Doon and Nicolette, in the latter between Lancelot, Galahault, 
Guinevere, and the J.ady of Malehaut, may be compared as 
instances of the attitude of the two classes of poets towards the 
same subject. 

Romances of Antiquity. — There is yet a third class of early 
narrative poems, diflering from the two former in subject, but 
agreeing, sometimes with one sometimes with the other in form. 
I'hese are the classical romances — the Mali ere de Rome — which 
are not much later than those of ('harlemagne and Arthur. 
The chief subjects with which their authors busied themselves 
were the conquests of Alexander and the siege of Troy, though 
other classical stories come in. The most remarkable of all is the 
romance of Alixandre by Lambert the Sliort and Alexander of 
Bernay. It has been said that the excellence of the twelve- 
syllabled verse used in this romance was the origin of the term 
alexandrine. The Trojan romances, on the other hand, are 
chiefly in octosyllabic verse, and the prin('i[)al poem which 
treats of them is the Roman de Troie of Benoit de Saintc More. 
Both this poem and Alixandre are attributed to the last quarter 
of the 1 2th century. 'J'he authorities consulted for these poems 
were, as may be supposed, none of the best. Dares Phrygius, 
Dictys ('retensis, the pseudo-Callisthenes supplied mo.st of them. 
JUit the inexhaustible invention of the trouveres themselves was 
the chief authority consulted. The adventures of Medea, the 
wanderings of Alexander, the Trojan horse, the story of Thebes, 
were quite sufficient to spur on to exertion the minds which had 
been accustomed to spin a chanson of some 10,000 lines out of a 
casual allusion in some preceding poem. It is needless to say 
that anachronisms did not disturb them. From first to last the 
writers of the chansons had not in the least troubled themselves 
with attention to any such matters, (’harlemagne himself had 
his life and exploits accommodated to the need of every poet 
who treats of him, and the same is the case with the heroes of 
antiquity. Indeed, Alexander is made in many respects a proto- 
type of Charlemagne. He is regularly knighted, he has twelve 
peers, he holds tournaments, he has relations with Arthur, and 
comes in contact with fairies, he takes flights in the air, dives in 
the sea and so forth. There is perhaps more avowed imagination 


in these classical stories than in either of the other divisions of 
French epic poetry. Some of their authors even confess to the 
practice of fiction, while the trouvt'res of the chansons invariably 
assert the historical character of their facts and personages, and 
the authors of the Arthurian romances at least start Irom facts 
vouched for, partly by national tradition, partly by the 
authority of religion and the church. The classical romances, 
however, are important in two different ways. In the first place, 
they connect the early literature of France, however loosely, and 
wnth links of however dubious authenticity , with the great history 
and literature of the past. They show a certain amount of scholar- 
ship in their authors, and in their hearers they show a capacity 
of taking an interest in subjects which are not merely those 
directly connected with the village or the tube. 'J’he chansons 
de geste had shown the creative power and independent character 
of French literature. There is, at least about the earlier ones, 
nothing borrowed, traditional or scholarly. They smack of the 
soil, and they rank France among the very few countries which, in 
this matter of indigenous growth, have yielded more than folk- 
songs and fireside tales. The Arthurian romances, less inde- 
pendent in origin, exhibit a wider range of view, a greater 
knowledge of human nature, and a more extensive command 
of tlie .sources of poeti('al and romantic interest. The classical 
epics superadd the only ingredient necessary to an accomplished 
literature — that is to say, the knowledge of what has been done 
by other peoples and other literatures already, and the readiness 
to take advantage of the materials thus supplied. 

Romans d'Aveniiires. — These are the three earliest develop- 
ments of French literature on the great scale. 'They led, however, 
to a fourth, wfuch, though later in date than all except their 
latest forms and far more loosely assoc iated as a group, is so 
closely connected with them by literary and social considera- 
tions that it had best be mentioned here. This is the roman 
d'aventures^ a title given to those almost avowedly fictitious 
poems which c'onnect themselves, mainly and centrally, neither 
with French history, with the Round Table, nor with the heroes 
of antiquity. 'These began to be written in the i^lh century, and 
continued until the prose form of fiction became generally pre- 
ferred. The lat or forms of the chansons de geste and the Arthurian 
poems might indeed be well called romans d aventures thcmi- 
selves. llu^ues Capet, for instance, a chanson in form and class of 
subject, is certainly one of this latter kind in treatment ; and 
there is a larger class of semi- Arthurian romancti, which so to 
speak branches off from the main trunk. But for convenience 
sake the definition we have given is preierable. 'I'he style and 
.subject of the.se rtmians d aventures are naturnlly extremely 
various, (hiillaunu de Palervie de.iils with the adxcntures i)f a 
Sicilian prince wlio is befriended by a were-wolf ; Lr Roman de 
I'escoufle, with a heroine whose ring is carried off by a sparrow- 
hawk (escoufle), like Prince ( am.'iral/aman's talisman ; (tiiy of 
Warwick, with one of the most famou.s of imaginary heroes ; 
Meraugis de Portle^uez is a sort of branch or offshoot of the 
romances of the Hound Table ; Cleomades, the work of the 
trouv're Adenes le Roi, who also r(‘handled the old chanson 
subjects of Of^ier and Rrrle aux f^rans pies, (onnects itself onc(* 
more with the Arabian Nights as well as with (’haucer lorwards 
in the introduction oi a flying mechanical horse. "There is, in 
short, no possibility of classifying their .subjects. The habit of 
writing in gestes, or of nece.ssarily connecting the new work with 
an older one, had cea.sed to be binding, and the instinct of fiction 
writing was free ; yet those romans d ’aventures do not rank (jiiite 
as high in literary importance as the classes which preceded them. 
This under-valuation arises rather from a lack of originality and 
distinctness of savour than from any shortcomings in treatment. 
Their versification, usually octo.syllabic, is plea.sant enough ; but 
there is not much distinctness of character about them, and their 
incidents often strike the reader with something of the .sameness, 
but seldom with much of the naivete, of those of the older p( ems. 
Nevertheless some of them attained to a very high fiopularity, 
such, for instance, as the Partenopex de Blois of Denis Pyramus, 
which has a motive drawn from the story of Cupid and Psyche 
and the charming Floire et Blanchefleitr , giving the woes of a 
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Christian prince and a Saracen slave-girl. With them may be 
connected a certain number of early romances and fictions of 
various dates in prose, none of which can vie in charm with 
Aucassin H Nicolette (i.^th century), an exquisite literary pre- 
sentment of medieval sentiment in its most delightful form. 

In these classes may be said to be summed up the literature of 
feudal chivalry in France. They were all , except perhaps the last, 
Oeuersi persons, the trouv^'res, and 

chancter* performed by another, the jongleurs. The latter, 
taticaof indeed, sometimes presumed to compose for himself, 
and was denounced as a UoTJcnr batard by the indignant 
narrative, superior c>tiste. They were all originally 

intended to be performed in the palais marherin of the baron to 
an audience of knights and ladies, and, when reading became 
more common, to be read by such persons. They dealt therefore 
chiefly, if not exclusively, with the class to whom they were 
addressed. The bourgeois and the villain, personages of political 
nonentity at the time of their early composition, come in for 
far slighter notice, although occasionally in the few curious 
instances wc have mentioned, and others, persons of a class 
inferior to the seigneur play an imix)rtant part. The habit of 
private wars and of insurrection against the sovereign supply 
the motives of the chanson de geste, the love of gallantry, 
adventure and foreign travel those of the romances Arthurian 
and misrellaneons. None of these motives much affected the 
lower classes, who were, with the early developed temper of the 
middle- and lower-class Frenchman, already apt to think and 
speak cynically (mough of tournaments, courts, crusades and 
the other i>ccupati(>ns of the nobility. The communal system 
was springing up. tlie towns were receiving royal encouragement 
as a counterpoise to the authority of the nobles. The corruptions 
and maladministration of the church attracted the satire rather 
of the citizens and peasantry who suffered by them, than of the 
nobles who bad less to fear and even something to gain. 
fii^r^^ On the other hand, the gradual spread of learning, 
taete, inaccurate and ill-digested perhaps, but still learning, 
not onl\' opened iq) new ('lasses of subjects, but opened 
them to new classes of persons, 'I'he thousands of students who 
flocked to the schools (»f J^aris were not all princes or nobles. 
Hence there arose two now clashes of literature, the first consisting 
of the embodiment o1 learning of one kind or other in the vulgar 
tongue. I'he other, oik; of the most remarkable developments ol 
sportive literature which the world has seen, produced the second 
indigenous literaiy growth of which France can boast, namely, 
the fabliaux, and the almost more remarkable work wliieh is an 
immense conglomerate, of fabliaux, the great beast-epi<' of the 
Roman de Kenart. 

Fabliaux, 'fhere arc few literary products which have more 
originality and at the same lime more, diversity than the fabliau. 
The epic and the drama, even wlum they are indey>endcntly 
produced, are similar in their main characteristics all the world 
over. But there is nothing in previous literature which exactly 
corri'sponds to the fabliau. It comes nearest to the Aesopic fable 
and its eastern origins or parallels. But it differs from these 
in being less allegorical, less obviously moral (though a moral 
of some sort is usually if not always enforced), and in having 
a much more direct t>crsonal interest. It is in many degrees 
further removed from tlie parable, and many degrees nearer to 
the novel. I'he story is the first thing, the moral the second, 
and the latter is nevTr suffered to interfere with the former. 
7 'hese observations apply only to the fabliaux, properly so called, 
but the term has been used with considerable looseness. The 
collei'tors of those interesting pieces, Barl)a7,an, M^on, Le Grand 
d’Aussy, have included in their collections large numbers of 
miscellaneous pieces such as dits (rhymed descriptions of various 
objects, the most famous knowm author of which was Baudouin 
de CotkF*, 13th century), and dM)ats (discussions between two 
jxTsons or contrasts of the attributes of two things), sometimes 
even short romances, farces and mystery plays. Not that the 
fable proper — the prose classical beast -story of “Aesop’’ — 
was neglected. Marie de France — the poetess to be mentioned 
again for her more strictly poetical work — is the most literary 


of not a few writers who composed wliat were often, after the 
mysterious original poet, named Ysopels, Aesop, Phaedrus, 
Babrius were translated and imitated in Latin and in the verna- 
cular by this class of writer, and some of the best known of 
“ fablers ” date from this time. The fabliau, on the other 
hand, according to the best definition of it yet achieved, is 
“ the recital, generally comic, of a real or possible incident 
occurring in ordinary human li fe. ’ ’ The comedy, it may be added, 
is usually of a satiric kind, and occupies itself with every class 
and rank of men, from the king to the villain. There is no limit 
to the variety of these lively verse-tales, which are invariably 
written in eight-syllabled couplets. Now the subject is the mis- 
adventure of two Englishmen, whose ignorance of the French 
language makes them confuse donkey and lamb ; now it is the 
fortunes of an exceedingly foolish knight, who has on anniable 
and ingenious mother-in-law; now the deserved sufferings of 
an avaricious or ill-behaved priest ; now the bringing of an 
ungrateful son to a better mind by the wisdom of babes and 
sucklings. Not a few of the Canterbury Tales are taken directly 
from fabliaux ; indeed, Chaucer, with the possible exception of 
Prior, is our nearest approach to a fabliau-writer. At the otlier 
end of Europe the prose novels of Boccaccio and other Italian 
tale-tellers are largely Imsed upon fabliaux. But their influence 
in their own country was the greatest. They were the first 
expression of the spirit which has since animated the most 
national and popular developments of French literature. Simple 
and unpretending as they are in form, the fabliaux announce 
not merely the Cent Noiwelles Nouvelles and the Heptameron , 
L\ 4 vocat Patelin, and Paniagruel, but also VAvare and the 
Roman comique, Gil Bias and Candide, They indeed do more 
than merely prophesy the spirit of these great performances 
— they directly lead to tiiem. The prose-tale and the farce are 
the direct outcomes of the fabliau, and the prose-tale and the 
farce once given, the novel and the cometuy inevitably follow. 

The special period of fabliau composition appears to have been 
the 1 2th and 13th centuries. It signifies on the one side the 
growth of a lighter and more sportive spirit than had socM 
yet prevailed, on another the rise in irnpHiitance of import- 
other and lower orders of men than the priest and the of 
noble, on yet another the consciousness on ilie part 'ohiiaux, 
of these lower orders of the defects of the two privileged classes, 
and of the shortcomings of the system of polity under which 
these privileged classes enjoyed their privileges. There is, how- 
ever, in the fabliau proper not so very much of direct satire, this 
being indeed excluded by the definition given above, and by the 
thoroughly artistic spirit in which that definition is observed. 
The fabliaux are so numerous and so various that it is dillicult 
to select any as specially representative. We may, however, 
mention, both as good examples and as interesting from their 
subsequent history, Le Vair Palfroi, treated in English by Leigh 
Hunt and by Peacock ; Le Vila in AJire, the original consciously 
or unconsciously followed in Le Mcdecin malgre lui ; Lc Rot 
d' Aiigleierrc et le jongleur d*Kli ; La houce partie; Le Sot Chevalier, 
an indecorous but extremely amusing story ; I,es deux bordeors 
rihaus, a dialogue between two jongleurs of great literary interest, 
containing allusions to the cJiansons de geste and romances most 
in vogue; and Le Vilain qui conquist paradis par plait., one of the 
numerous instances of w^hat has unnecessarily puzzled moderns, 
the association in medieval times of sincere and unfeigned faith 
with extremely free handling of its objects. This lighthearted- 
ness in other subjects sometimes bubbled over into tlie jatroMe, 
lui almost pure nonscnse-piece, parent of the later amphigouri, 

Roman de Renari . — If the fabliaux are not remarkable for 
direct satire, that element is supplied in more than compensat- 
ing quantity by an extraordinary composition which is closely 
related to them. Le Roman de Rmart, or History of Reynard the 
Fox, is a poem, or rather series of poems, which, from the end of 
the 12th to the middle of the 14th centur>', served the citizen 
poets of northern France, not merely as an outlet for literary 
expression, but also as a vehicle of satirical comment, — ^now on 
the general vices and weaknesses of humanity, now on the usual 
corruptions in church and state, now on the various historical 
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events which occupied public attention from time to time. The 
enormous popularity ol the subject is shown by the long vogue 
which it had, and by the empire which it exercised over genera- 
tions of writers who differed from each other widely in style and 
temper. Nothing can be farther from the allegorical erudition, 
the political diatribes and the sermonizing moralities of the 
authors of Renari le Conire-fait than the sly naivete of the writers 
of the earlier branches. Yet these and a long and unknown 
series of intermediate bards the fox-king pressed into his service, 
and it is scarcely too much to say that, during the two centuries 
of his reign, there w\as hardly a thought in the popular mind 
which, as it rose to the surface, did not find expression in an 
addition to the huge cycle of Renari. 

We shall not deal with the controversies which have Ijecn 
raised as to the origin of the poem and its central idea. I'hc 
latter may have been a travestie of real persons and actual 
events, or it may (and much more probably) have l»een an 
expression of thoughts and experiences which recur in every 
generation. France, the Netherlands and (Germany have 
contended for the honour of producing Renart ; French, Flemish, 
German and T-atin for the honour of first describing him. It is 
sufficient to say that the spirit of the work seems to be more 
that of the borderland between France and Flanders than of any 
other district, and that, wherever the idea may have originally 
arisen, it was incomparably more fruitful in France tlian in 
any other country. The Frcncli poems which we possess on the 
subject amount in all to nearly 100,000 lines, independently 
of mere variations, but including the different versions of Renari 
le Contre-fait. This vast total is divided into four different 
poems. The most ancient and remarkable is that edited ]>v 
M^on under tlie title of Roman du Renari. and containing, with 
some additions made by M. Chabaille, 37 branches and about 
32,000 lines. It must not, liowever, be supposed that this total 
forms a continuous poem like the Aencid or Paradise Lost. Part 
was pretty certainly written by Pierre (h Saint-douci, but he 
was not the author of the whole. On the contrary’, the separate 
brandies are the work of different aiilhors, hardly an\ of whom 
are known, and, but for their community of subject and to some 
extent of treatment, might be regarded as separate poems. 
Tlic history of Renart, his victories over Isongrim. the wolf, 
Bruin, the hear, and his other unfortunate rivals, his family 
affection, his outwit lings of King Noble the Lion and all the 
rest, arc loo well known to need fresh description here. It is 
perhaps in the subsequent poems, though they are far less known 
and niudi less amusing, that the hold wliidi the idea of Renart 
had obtained on the mind of northern France, and the ingenious 
uses to which it was put, are best shown, 'riie first ot thes(‘ 
is Le Coiironncment Renari, a poem of betweem 3000 an<l 4000 
lines, attributed, on no grounds whatever, to the poetess Marie 
dc France, and describing how the licro by his ingenuity got 
himself crowned king. This poem already shows signs ot direct 
moral application and generalizing. "I'hese are still more apparent 
in Renart Le Nouvel, a composition of some 8000 lines, finished 
in the year 1288 by the Fleming Jacqiicmart GiiMee. Here the 
personification, of which, in noticing the Roman de la rose, wc 
shall soon have to give extended mention, becomes evident. 
Instead of or at least beside the lively personal Renart who 
used to steal sausages, set Tsengrim fishing with his tail, or make 
use of Chanticleer’s comb for a purj)ose for which it was certainly 
never intended, wc have Renardie, an abstraction of guile, and 
hypocrisy, triumphantly prevailing over other and better 
qualities. Lastly, as the Roman de la rose of William of Lorris 
is paralleled by Renart le Nouvcl, so ils continuation by Jean de 
Meung is paralleled by the great miscellany ot Renari le Contre- 
/a/7, which, even in its existing versions, extends to fully 50,000 
lines. Here we have, besides floods of miscellaneous erudition 
and discourse, poliiical argument of the most direct and im- 
portant kind. The wrongs of the lower orders arc bitterly urged. 
They are almost openly incited to revolt; and it is .scarcely too 
much to say, as M. lenient has said, that the closely following 
Jacquerie is but a practical carrying out of the doctrines of the 
anonymous satirists of Renart le Contre~fatt, one of whom (if 
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indeed there was more than one) appears to have been a clerk 
of Troyes. 

Early Lyric Poetry, — Side by side with these two forms of 
literature, the epics and romances of the higher classes, and the 
fabliau, which, at least in its original, represented rather the 
feelings of the lower, there grew up a third kind, consisting ot 
purely lyrical poetry. The song literature of medieval France 
is extremely abundant and beautiful. From the 12th to the 
15th century it received constant accessions, some signed, some 
anonymous, some purely popular in their character, some the 
work of more learned writers, others again produced by members 
of the aristocracy. Of the latter class it may fairly be said that 
the catalogue of royal and noble authors boasts few if any names 
superior to those of Thibaut de Champagne, king of Navarre 
at the beginning of the 13th century, and Charles d’Orl&ins, the 
father of J^uis XII., at the beginning of the 15th. Although 
much of this lyric poetry is anonymous, the more popular part 
of it almost entirely so, yet M. Paulin Paris was able to eniiiiierati* 
some hundreds of French chansonniers between the nth and the 
13th centur\\ 'J'he earliest .song literature, chiefly known in the 
delightful collection of Barlsch {Alifranzbsisehe Romanzen and 
Pa Stour ellen). is mainly sentimental in character. 'Ihe collector 
divides it under the two heads of romances and pastourelles, 
the former being usually the celebration ol the loves ol a nolde 
knighi and maiden, and recounting how Belie Docile or Eglantine 
or Oriour sat at her windows or in tlic tourney gallery, or cm- 
hroidering silk and samite in her chamber, with her thoughts 
on Gerard or Guy or Henry,- llie laller .somewhat monr)toiious 
Init naive and oft(‘n picturesque recitals, very olten in the first 
person, of the meeting ol an errant knight or minstrel with a 
shephenless, and his cavalier but not alvi^iys succt*ssful wooing. 
With these, some of which date from the 12th ccntuiy, may be 
contrasted, at the other end of the medieval ])eriod, the mon* 
varied and popular collection dating in their present form Iroin 
th(‘ 15th cenlury, and puhlislied in 1875 by M. Gaston J’aris. 
In both alik(‘, making allovranc'c for th(‘ difference ol their age 
and the state of the language, may he noticed a charming lyrical 
faculty and great skill in the elaboration ol liglit and suitable 
metres. Especially remarkable is the abundanci* ot refrains of 
an admirably ..iclodious kind. It is said that more than 500 ot 
these exist. Among the lyric writers of these four centuries 
whose names arc known may be inemtioned Audefroi le Jkistard 
(12th century), the author of the charming song ol lielle 
Idoine. and others no way inferior, Quesnes de Betlniue, 
the ancestor of Sidly, wliose song -writing inclines 
to a satirical cast in many instances, the Vidame dc ( hartres, 
( harlcs d'Anjoii, King John of Briennc*, the ch;it(;lain de ('oucy, 
Gace Brusle, (blin Musel, while not a few’ w'rit(Ts mentioned 
elsewhere - (iuyot dc Provins, Adam de la Halle, Jean Bfulel 
and others — were aKo lyrists. But none ol them, except perliaps 
Audefroi, can conn]»aro with Thihaut IV. ('120J ' i:?53), 
wffio united by his possessions and ani'estry a connexion 
w'ith the north and the south, and who enqiloyed the pa^ne. 
methods ol both dislric'ts hut used tlie language ol the 
north only. Thibaut wus supposed to be the lover of Blanche 
(»f Castile, the mother of St l.ouis, and a great <]eal of his x erse 
is concerned wdtii his love for her. But wliilc knights and nobles 
WTFC thus employing lyric poetry in courtly and sentimental 
verse, lyric forms were being freely employed by others, both of 
high and low birth, for more general purposes. Blancln* and 
Thibaut themselves came in for contemporary lampoons, and both 
at this time and in the times imnicdiatelv lollowing, a cloud of 
writers composed light verse, sometimes of a lyric sometimes of a 
narratix e kind, ancl sometimes in a mixture of both. By far the 
most remarkalde of these is Kiitebceuf (a name which 
is perhaps a nickname), the first of a long series of 
French poets to whom in recent days the titles Boliemiaii has 
been applied, who passed their lives between gniet>' and misery, 
and celebrated their lot in both condition.'? w'ith copious verse. 
Rutcbceuf is among the earliest PYcnch writers who tell us their 
personal histor>^ and make personal appeals. But he does not 
confine himself to these. He discusses the history of his times, 



ii6 FRENCH LITERATURE pAxmic AND DIDACTIC WORKS 


Upbraids the nobles for their desertion of the Latin empire of 
Constantinople, considers the expediency of crusading, inveighs 
against the religious orders, and takes part in the disputes 
between the pope and the king. He composes pious poetry too, 
and in at least one poem takes care to distinguish between the 
church which he venerates and the corrupt churchmen whom 
he lampoons. Besides Ruteb(3puf the most characteristic figure 
of his class and time (about the middle of the 13th century) is 
Adam de la Halle, commonly called the Hunchback 
of Arras. The earlier poems of Adam are of a senti- 
mental character, the later ones satirical and somewhat 
ill-tempered. Such, for instance, is his invective against his 
native city. But his chief importance consists in his jcuXy the 
Jeu de la feuHlie, the Jen de Robin et Marion y dramatic composi- 
tions which led the way to the regular dramatic form. Indeed 
the general tendency of the 13th century is to satire, fable and 
farce, even more than to serious or sentimental poetry. We 
should perhaps except the lais, the chief of which 
are known under the name of Marie de France. These 
lays are exclusively Breton in origin, though not in application, 
and the term seems originally to have had reference rather to 
the music to which they were sung than to the manner or matter 
of the pieces. Some resemblance to these lays may perhaps be 
traced in the genuine Breton songs published by M. Luzel. The 
subjects of the lais arc indifferently taken from the Arthurian 
cycle, from ancient story, and from popular tradition, and, at 
any rate in Marie’s hands, they give occasion for some passionate, 
and in the modern sense really romantic, poetry. The most 
famous of all is the Lay of the Honeysuckle y traditionally assigned 
to Sir Tristram. 

Satiric and Didactic Works, — Among the direct satirists of 
the middle ages, one of the earliest and foremost is Cluyot de 
Provins,a monk of Clairvaux an<l Cluny, whose Bible y as he calls 
it, contains an elaborate satire on the time (the beginning of the 
13th century), and w1k> was imitated by others, especially 
Hugues de Br^gy. The same spirit soon betrayed itself in curious 
travesties of the romances of chivalry, and sometimes invades 
the later specimens of these romances themselves. One of the 
earliest examples of this travesty is tlie remarkable composition 
entitled Audi^ier, This poem, half fabliau and half romance, is 
not so much an instance of the heroi-('omi(‘ poems which after- 
wards found so much favour in Italy and elsewhere, as a direct 
and ferocious parody of the Carlovingian epic. The hero Aiidigier 
IS a model of cowardice and disloyalty ; his father and mother, 
Turgibus and Kainberge, arc deformed and repulsive. The 
exploits of the hero himself are coarse and hideous failures, and 
ihti whole poem can only be taken as a counterblast to the spirit 
of chivalry. Elsewhere a trouvere, prophetic of Rabelais, 
describes a vast battle between all the nations of the world, 
the quarrel being suddenly atoned by the arrival of a holy man 
bearing a huge flagon of wine. Again, we have the history of a 
solemn crusade undertaken by the citizens of a country town 
against the neighbouring castle. As erudition and the fcancy for 
allegory gained ground, satire naturally availed itself of the 
opportunity thus afforded it ; the disputes of Philippe Ic Bel 
with the pope and the Templars had an immense literary 
influence, partly in the concluding portions of the Renarty partly 
in the Roman deU rosCy still to be mentioned, and partly in other 
satiric allegories of which the chief is the romance of Fauvel, 
attributed to Francois de Rues. The hero of this is an allegorical 
personage, half man and half horse, .signifying the union of bestial 
degradation with human ingenuity and cunning. Fauvel (the 
name, it may be worth while to recall, occurs in Langland) is 
a divinity in his way. All the personages of state, from kings and 
popes to mendicant friar.s, pay their court to him. 

But this serious and discontented spirit betrays itself also 
in compositions which are not parodies or travesties in form. 

One of the latest, if not absolutely the latest (for 
Baudoula ^uvelier’s still later Chronique de Du Guesclin is only a 
Sebourc, most interesting imitation of the chanson form adapted 
to recent events), of the chansons de geste is Baudouin 
de Sebourc y one of the members of the great romance or cycle of 


romances dealing with the crusades, and entitled Lc Chevalier au 
Cygne. Baudouin de Sebourc dates from the early years of the 
14th century. It is strictly a chanson de geste in form, and also 
in the general run of its incidents. The hero is dispossessed of 
his inheritance by the agency of traitors, fights his battle with 
the world and its injustice, and at last prevails over his enemy 
(iaufrois, who has succeeded in obtaining the kingdom of Fries- 
land and almost that of France. Gaufrois has as his assistants 
two personages who were very popular in the poetry of the 
time, — viz., the Devil, and Money. These two sinister figures 
pervade the fabliaux, tales and fantastic literature generally 
of the time. M. Lenient, the historian of French satire, has well 
remarked that a romance as long as the Renart might be spun out 
of the separate short poems of this period which have the Devil 
for hero, and many of which form a very interesting transition 
between the fabliau and the mystery. But the Devil is in one 
respect a far inferior hero to Renart. He has an adversary in the 
I Virgin, who constantly upsets his best-laid schemes, and who 
does not always treat him quite fairly. The abuse of usury at 
the time, and the exactions of the Jews and Lombards, were 
severely felt, and Money itself, as personified, figures largely in 
the popular literature of the time. 

Roman de la Rose. — ^A work of very different importance from 
all of these, though with seeming touches of the same spirit, 
a work which deserves to take rank among the most 
important of the middle ages, is the Roman de la rose, ^ 

— one of the few really remarkable books which is 
the work of two authors, and that not in collaboration but in 
continuation one of the other. The author of the earlier part was 
Guillaume de Lorris, who lived in the first half of the 13th century; 
the author of the later part was Jean de Meung, who was born 
alxiut the middle of that century, and whose part in the Roman 
dates at least from its extreme end. This great poem exhibits in 
its two parts very different characteristics, which yet go to make 
up a not inharmonious whole. It is a love poem, and yet it is 
satire. But both gallantry and raillery are treated in an entirely 
allegorical spirit ; and this allegory, while it makes the poem 
tedious to hasty appetites of to-day, was exactly what gave it 
its charm in the eyes of the middle ages. It might be described 
as an Ars amoris crossed with a Quodlibeta. This mixture 
exactly hit the taste of the time, and continued to hit it for two 
centuries and a half. When its obvious and gallant meaning was 
attacked by moralists and theologians, it was easy to quote the 
example of the Canticles, and to furnish esoteric explanations of 
the allegory. The writers of the 16th century were never tired 
of quoting and explaining it. Antoine de Baif, indeed, gave the 
simple and obvious meaning, and declared that “ La rose e’est 
d'amours le guerdon gracieux ” ; but Marot, on the other hand, 
gives us the choice of four mystical interpretations, — the rose 
being either the state of wisdom, the state of grace, the state of 
eternal happiness or the Virgin herself. We cannot here analyse 
this celebrated poem. It is sufficient to say that the lover meets 
all sorts of obstacles in his pursuit of the rose, though he has for 
a guide the metaphorical personage Bel-Accueil. The early part, 
w'hich belongs to William of Lorris, is remarkable for its gracious 
and fanciful descriptions. Forty years after Lorris’s 
death, Jean dc Meung completed it in an entirely 
different spirit. He keeps the allegorical form, and 
indeed introduces two new personages cf importance, Nature and 
Faux-semblant. In the mouths of these personages and of 
another. Raison, lie puts the most extraordinary mixture of 
erudition and satire. At one time we have the history of classical 
heroes, at another theories against the hoarding of money, about 
astronomy, about the duty of mankind to increase and multiply. 
Accounts of the origin of loyalty, which would have cost the poet 
his head at some periods of history, and even communistic ideas, 
are also to be found here. In Faux-semblant we have a real 
creation of the theatrical hypocrite. All this miscellaneous 
and apparently incongruous material in fact explains the success 
of the poem. It has the one characteristic which has at all times 
secured the popularity of great works of literature. It holds 
the mirror up firmly and fully to its age, As we find in Rabelais 
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the characteristics of the Renaissance, in Montaigne those of 
the sceptical reaction from Renaissance and reform alike, in 
Moli^re those of the society of France after Richelieu had tamed 
and levelled it, in Voltaire and Rousseau respectively the two 
aspects of the great revolt, — so there are to be found in the Roman 
de la rose the characteristics of the later middle age, its gallantry, 
its mysticism, its economical and social troubles and problems, 
its scholastic methods of thought, its naive acceptance as science 
of everything that is written, and at the same time its shrewd 
and indiscriminate criticism ot much that the age of criticism 
has accepted without doubt or question. The Roman de la rose, 
as might be supposed, set the example of an immense literature of 
allegorical poetry, which flourished more and more until the 
Renaissance. Some of these poems we have already mentioned, 
some will have to be considered under the head of the 15th 
century. But, as usually happens in such cases and was certain 
to happen in this case, the allegor\^ which has seemed tedious to 
many, even in the original, became almost intolerable in the 
majority of the imitations. 

We have observed that, at least in the later section of the 
Roman de la rose, there is observable a tendency to import into 
the poem indiscriminate erudition. I'his tendency is 
didJKtic remote from our poetical habits ; but in its own 

verge. ^as only the natural result of the use of poetry 

for all literary purposes. It was many centuries 
before prose became recognized as the proper vehicle for instruc- 
tion, and at a very early date verse was used as well for educa- 
tional and moral as for recreative and artistic purposes. French 
verse w^as the first born of all literary mediums in modern Euro- 
pean speech, and the resources of ancient learning were certainly 
not less accessible in France than in any other country. J)anle, 
in his De vul^ari eloqitio, acknowledges the excellence of the 
didactic w’riters of the Languc d’Oil. We have already alluded 
to the Bestiary of Philippe de Thaun, a Norman tronvere who 
lived and wrote in England during the reign of Henry Beauclerc. 
Besides the Bestiary, which from its dedication to Queen Adela 
has been conjectured to belong to the third dec^ide of the 12th 
century, Philippe wrote also in French a Liber de creaturis, both 
works being translated from the Latin. These works of mystical 
and apocryphal physics and zoology became extrem(dy popular 
in the succeeding centuries, and were frequently imitated. 
A moralizing turn was also given to them, which was inuc'h 
helped by the importation of several miscellanies of Oriental 
origin, partly tales, partly didactic in character, the most cele- 
brated of which is the Roman des sept sa^es, which, under that 
title and the variant of Dolopathos, received repeated treatment 
from French writers both in prose and verse. The odd notion 
of an Ovide moralise used to be ascribed to Philippe de Vitry, 
bishop of Meaux (i2qi? - 1391.^), a person complimented by 
Petrarch, but is now assigned to a certain Chretien Lcgonais. 
Art, too, soon demanded exposition in verse, as well as seienc(\ 
The favourite pastime of the chase was repeatedly dealt with, 
notably in the Roi Modus (1325), mixed prose and verse ; the 
Deduiis de la chasse (13X7), of Gaston de Foix, prose; and the 
Tresor de Venerie of llardouin (1394), verse. Very soon didactic 
verse extended itself to all the arts and .sciences. Vegetius and 
liis military precepts had found a home in French octosyllables 
as early as the 12th century ; the end of the same age saw the 
ceremonies of knighthot>d solemnly versified, and napes (maps) 
dti monde also soon appeared. At last, in 1245, (lautier of Metz 
translated from various Latin works into French verse a .sort 
of encyclopaedia, while another, incongruous but known as 
Vintage du monde, exists from the same centu^'. Profane 
knowledge was not the only subject which exercised didactic- 
poets at this time. Religious handbooks and commentaries on 
the scriptures were common in the 13th and following centuries, 
and, under the title of Casioiements, Ensei^nements and Doctri- 
naux, moral treatises became common. The most famous of 
these, the Castoiemenl d*un pere d son fils, falls under the class, 
already mentioned, of w'orks due to oriental infliienc’c, being 
derived from the Indian Panchatantra. In the 14th c-entury the 
influence of the Roman de la rose helped to render moral verse 
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frequent and popular. The same century, moreovet, which 
witnessed these developments of well-intentioned il not always 
judicious erudition witnessed also a considerable change 
in lyrical poetry. Hitherto such poetry had chiefly 
Ixjen composed in the melodious but unconstrained ^ 

forms of the romance and the pastourelle. In the 
14th century the writers of northern France subjected themselves 
to severer rules. In this age arose the forms which for so long 
a time were to occupy French singers, — the ballade, the rondeau, 
the rondel, the triolet, the chant royal and others. These 
received considerable alterations as time went on. We po.ssess 
not a few' Arles po'eticae, such as that of Kustache Dcschamps 
at the end of the 14th century, that formerlv ascribed lo Henri 
de Croy and now to Molinet at the end of the 15th, and that 
of Thomas Sibilet in the 16th. giving particulars of them, and 
these particulars .show considerable changes. 'Fhus the term 
rondeau, which since Villon has been chiefly limited to a poem of 
15 lines, where the gth and 15th repeat the first words of the first, 
was originally applied both to the rondel, a poem ol 13 or 14 
lines, where the first two are twice repeated integrally, and to the 
triolet, one of 8 only, where the first line occurs three times 
and the second twice. The last is an esp(‘cially popular metre, 
and is found where we should least expect it, in the dialogue 
of the earlv farces, the speakers making up triolets between them. 
As these three' forms are closely connected, so are the ballade 
and the chant royal, the latter being an extended and more 
stately and difficult version of the former, and the characteristic 
of both being the identity of rhyme and refrain in the scN'cral 
stanzas. It is quite uncertain at what time these fashions were 
first cultivated, but the earliest j)oets who appear to have prac- 
tised them extensively were born at the close of the 13th and the 
beginning of the 14th centuries. ( )f these Guillaume de Macliault 
(r. 1300 T380) is the oldest. He has left us 80,000 verses, 
never yc't completely printed. Eustache Desc'hamps (e. 1340 
c. 1410) was nearlv as prolific, but more fortunate as more 
meritorious, the Societe des anciens Textes having at last provider! 
a complete edition of him. Froissart the historian (1333 1410) 
was also an agreeable and prolific poet. Dcschamps, the most 
famous IS a poet of the three, has left us nearly 1200 ballades 
and nearly 20^ londeaux, besides much other verse all manifest- 
ing very considerable poetical powers. Less known but not less 
noteworthy,and perhaps the earliest of all,is Jehannotde Lesr-urel, 
whose personality is ol).scurc, and most of who.se works are lost, 
but whose remains arc full of grace. Frois.sart appears to Iiavr* 
had many countrymen in Hainault and Jfrabaiit who devoted 
themselves to the Jirt of versification ; and the Livre des cent 
ballades of the Marshal Boucicault (i3()f)- 1421) and his friends— 
c. 1390— show's that the hVench gentleman of the 14th century 
wa.s as apt at the ballade as his hdizabethan peer in Englond 
was at the sonnet. 

Early Drama. — Before pa.ssing to the prose writers of the 
middle ages, we have to take some notice of the dramatic 
productions of those times— prf)dii('tions of an ex- 
tremely interesting ( haracter, but, like the immense 
majority of medieval literature, ])oetic in form. The mincies. 
origin or the revival of dramatic composition in France? 
has been hotly debated, and it has been .sometimes contended 
that the tradition of Latin comedy w'as never entirely lost, but 
was handed on chiefly in the convents by adaf)tati()Fis of the 
Terentian plays, such as those of the nun Jlroswitha. 'Ihere 
is no doubt th^t the mysteries (subjects taken from the sacred 
writings) and miracle plays (subjects taken from the legends of 
the .saints and the Virgin) are of very early date. The mystery 
of the Foolish Vir^^ins (partly French, partly I^tin), that of 
Adam and perhaps that of Daniel, are of the 12th century, 
though due to unknown authors. Jean Bodel and Ruteboeiif, 
already mentioned, gave, the one that of Saint Nicolas at the 
confines of the r2th and 13th, the other that of Thhphile later 
in the 13th itself. But the later moralities, sotics, and farces 
seem to be also in part a very probable development of the 
simpler and earlier forms of the fabliau and of the tenson or jeu- 
parti, a poem in simple dialogue much used by both troubadours 
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and trouveres. The fabliau has been sufficiently dealt with 
already. It chiefly supplied the subject ; and some miracle- 
f)lays and farces arc lillle more than fabliaux thrown into 
dialogue. Of the jeux-partis there are many examples, varying 
from very simple questions and answers to something like regular 
dramatic dialogue ; even short romances, such as Aucassin et 
Nicolftte, were easily susceptible of dramatization. But the 
Jen de la joudlte (or feuillee) of Adam de la Halle seems to be 
the earliest piece, profane in subject, containing something more 
than nitirc dialogue. 'I’he poet has not indeed gone tar for his 
subject, for he brings in his own wile, father and friends, the 
interest being complicated by the introduction of stock characters 
(the doctor, the monk, the fool), and of certain fiiiries — personages 
already popular from the later romances of chivalry. Another 
piece of Adam’s, Le Jcu de Robin et Marion, also already alluded 
to, is little more than a .simple throwing into action of an ordinary 
pastourelle with a considerable number of .songs to music. Never- 
theless later criticism has seen, and not unreasonably, in these 
two pieces the origin in the one case of farce, and thus indirectly 
of comedy proper, in the other of comic opera. 

For a long time, however, the mystery and miracle -plays 
remained the staple of theatrical performance, and until the 
13th century actors as well as performers were more or less taken 
from the clergy. It has, indeed, been well pointed out that the 
offices of the church were themselves dramatic performances, 
and required little more than development at the hands of the 
mystery writers. The occasional festive outbursts, such as the 
Feiist of J’bols, that of the Boy Bishop and the rest, helped on 
the development. 'Ihe variety of mysteries and miracles was 
very great. A single* manuscript conUiins forty miracles of the 
Virgin, averaging from 1200 to 1500 lines each, written in octo- 
syllabic couplets, and at least as old as the 14th century, most 
of them perhaps much earlier. The mysteries proper, or plays 
taken from the scriptures, are older still. Many of tlu^se are 
exce(*(lingly long. There is a My stir c dc V And cu Testament, 
wbi('h extends to many volumes, and must have taken weeks 
to act in its entirety. I'he Mystire de la Passton, though not 
quite HO long, took several days, and recounts the whole history 
of tlie gospels. The best apparently of the authors of tht*se 
pic*ct;s, which are mostly anonymous, were two brothers, Arnold 
and Simon (Ireban (authors of the Artes des aj^btres, and in the 
first case of the Passion), c. 1450, while a certain Jean Michel 
(d, 1493) is credited with having continued the Passion from 
30,000 lines to 50,000. But these performances, though they 
held thtnr ground until the middle of the ibth century and 
extended their range of subject from sacred to profane history — 
legendary as in the Destruction dc 7 roie, contemporary as in the 
Siege d' Orleans- ■ wi*re soon ri\’alled by the more profane 
performances of the moralities, the farces and the 
soties. 'J'he palmy time of all these three kinds is 
the 15th century, while the Confrerie de la Passion itself, the 
special performers of the sacred drama, only obtained tlu^ licence 
constituting it by an ordinance of (Charles VI. in 1402, In order, 
however, to take in the whole of the medieval theatre at a glance, 
wo may antit ipate a little. 'J’he (,’onfraternity was not itself 
the author or performer of the profanerkind of dramatic perform- 
ance, This latter was due to two other bodies, the clerks of the 
Bazoclu* and the Enfans sans Souci. As the C'onfraternity w’as 
chiefly composed of tradesmen and persons ver>' similar to lector 
(,)uincp and his associates, so the clerks of the Ba/oche were 
members ot the legal protession of Paris, and the Enfans sons 
Souc;i were mostly young men of family. The morality was the 
special property of the first, llie sotie of the second. But as the 
moralities were sometimes decidedly tedious plays, though by 
no means brief, they were varied by the introduction of farces, 
of which the jeux already mentioned W'ore the early germ, and of 
which VAvocat Pa/e’/in, dated by someulxiut i4()5 and certainly 
about 200 years subsequent to Adam de la Halle, is the most 
famous example. 

'fhe morality was the natural result on the stage of the immense 
literary popularity of allegory in the Roman de la rose and its 
imitations. There is hardly an abstraction, a virtue, a vice, a 


disease, or anything else of the kind, which doe-s not figure in 
these compositions. There is Bien Advise and Mai Advise, the 
good boy and the bad boy of nursery stories, who fall 
in respectively with Faith, Reason and Humility, and 
with Rashness, Luxury and Folly. There is the hero Mange- 
Tout, who is invited to dinner by Banciuet, and meets after 
dinner very unpleasant company in Colique, Goutte and Hydro- 
pisie. Ilonte-de-dire'Ses-'Peches might seem an anticipation of 
Puritan nomenclature to an English reader who did not re- 
member the contemporary* or even earlier personae of Langland’s 
poem. Some of these moralities possess distinct dramatic merit ; 
among these is mentioned J^es Bias phi mateurs, an early and re- 
markable presentation of the Don Juan story. But their general 
character appears to be gravity, not to say duUncs.s. The Enfans 
sans Souci, on the other hand, were definitely satirical, and 
nothing if not amusing. I’he chief of the society was entitled 
Prince des Sots, and his crown was a hood decorated sotieM 
with asses’ ears. The sotie was directly satirical, and 
only assumed the guise of folly as a stalking-horse for shooting 
wit. It was more Aristophanic than any other modern form of 
comedy, and like its predecessor, it perished as a result of its 
political application. Encouraged for a moment as a political 
engine at the beginning of the i6th century, it was soon absolutely 
forbidden and put down, and had to give place in one direction 
to the lampoon and the prose pamphlet, in another to forms of 
comic .satire more general and vague in their scope. The farce, 
on the other hand, having neither moral purpose nor political 
intention, was a purer work of art, enjoyed a wider range of sub- 
ject, and was in no danger of any permanent extinction. Farcical 
interludes were interpolated in the mysteries themselves ; short 
farces introduced and rendered palatable the moralities, while 
the sotie was itself but a variety of farce, and all the kinds were 
sometimes combined in a sort of tetralogy. It was a short 
composition, 500 verses being considered sufficient, while the 
morality might run to at least 1000 verses, the rniracle-play to 
nearly double that number, and the mystery to some 40,000 or 
50,000, or indeed to any length that the author could find in his 
heart to bestow upon the audience, or the audience in their 
patience to suffer from the author. The number of persons and 
societies who acted these performances grew to be very large, 
being estimated at more than 5000 towards the end of the 15th 
century. Many fantastic personages came to join the Prince ties 
Sots, such as the Empereur de (lalilee, the Princes de rfilrille, 
and des Nouveaux Maries, the Roi de I’l'^pinette, the Recteiir 
des Foils. Of the pieces which these societies represented one 
only, that of Maiire Paliiin, is now much know'll ; but many 
are almost equally amusing. Patelin itself has an immense 
number of versions and editions. Other farces are too numerous 
to attempt to classify ; they bear, how'cver, in their subjects, 
as in their manner, a remarkable resemblance to the fabliaux, 
their source. Conjugal disagreements, the unpleasantness of 
mothcrs-in-law', the shifty or, in the earlier stages, clumsy valet 
and chambermaid, the mishaps of too loosely given ecclesiastics, 
the abuses of relics and pardons, the extortion, violence, and 
sometimes cowardice of the seigneur and the soldiery, the cor- 
ruption of justice, its delays and its pompous apparatus, supply 
the subjects. I'hc treatment is rather narrative than dramatic 
in most cases, as might be expected, but makes up by the liveli- 
ness of the (lialogiic for the deficiency of elaborately planned 
action and interest. All these forms, it will be observx*d, are 
directly or indirectly comic. Tragedv in the middle ages is 
represented only by the religious drama, except for a brief period 
towards the decline of that form, when the “ profane ” mysteries 
referred to above came to be represented. These were, how'cvcr, 
rather ‘‘ histories,” in the Elizabethan sen.se, than tragedies 
proper. 

Prose History, — In France, as in all other countries of whose 
literary developments we have any record, literature in prose 
is considerably later than literature in verse. We have 
certain glosses or vocabularies possibly dating as 
back as the 8th or even the 7 th century ; we have the 
Strassburg oaths, already described, of the 9th, and a commentary 
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on the prophet Jonas which is probably as early. In the loth 
century there are some charters and muniments in the verna- 
cular ; of the iith the laws of William the Conqueror arc the 
most important document ; while the Assises de Jerusalem of 
Godfrey of Bouillon date, though not in the form in which we now 
possess them, from the same age. The 12th century gives us 
certain translations of tlie Scriptures, and the remarkable 
Arthurian romances already alluded to ; and thenceforward 
French prose, though long less favoured than verse, begias to 
grow in importance. History, as is natural, was the Crst subject 
which gave it a really satisfactory opp(jrtunity of developing its 
powers. Por a time the French chroniclers contented themselves 
with Latin prose or with French verse, alter the fashion of Wace 
and the Belgian, Philippe Mouskes (1215-1283). These, after a 
fashion universal in medieval times, began from fabulous or 
merely literary origins, and just as Wyntoun later carries back 
the history of Scotland to the terrestrial paradise, so does 
Mouskes start that of Prance from the rape of Helen. But soon 
prose chronicles, first translated, then original, became common ; 
the earliest of all is said to have been that of the pseudo-'ruq)in, 
which thus recovered in prose the language which had originally 
clothed it in verse, and which, to gain a false apptjarance of 
authenticity, it had exchanged still earlier for Latin. Then came 
French selections and versions from the great scries of historical 
compositions undertaken by the monks of St Denys, the so-called 
Grandes Chroniques de France from the date of 1274, when they 
first took form in the hands of a monk styled Primal, to the rcigii 
of Charles V., when they assumed the title just given. But the 
first really remarkable author who used French prose as a vehicle 
of historical expression is (ieoffroi de V^illehardouin, marshal of 
Champagne, who was horn rather after the middle of the i2lh 
century, and died in Greece in 1212. Under the title of Conquete 
de Conslantifiohle Villchardouin has left us u history 
bai^ouin. fourth crusade, which has been accepted bs all 

competent judges as (ho best picture extant of leudal 
chivalry in its jirimo. 'J’he Conqueie de Con slant i noble has been 
well called a chanson de geste in prose, and indeed in the sur- 
prising nature of the feats it celelirates, in the abundance of detail, 
and in the vivid and picturesque poetry of the narration, it 
equals the very best of the chansons. Even the repetition of 
the same phrases which is (characteristic of epic poetr)" repeats 
itself in this cqiic prose : and as in the chansons so inN’illehnrdouin, 
few motives apjxiar but religious fervour and the love, of fighting, 
though neither of these excludes a lively app(‘tite for booty and 
a constant tendency to disunion and disorder. Villchardouin 
was continued by Henri de Valenciennes, whose work is less 
remarkable, and has more the appearance of a rhymed chronicle 
thrown into y^rose, a y>rocess which is known to have been 
actually applied in some cases. Nor is the transition from 
Villchardouin to jean do Joinville (considerable in yioint of time, 
for Joinville was not born till ten years after Villehardouiii's 
death) in point of literary history immediate. 'J'he rhymed 
chronicles of Philippe Mouske^s and Guillaume Guiart belong to 
this interval ; and in prose the most remarkable works are the 
Chroniqne de Reims, n well-written history, having the interesting 
characteristics of takinu: the lay and popular side, and the great 
compilation edited (in the modern sense) by Baiulouin d’Avesnes 
(1213-1289). Joinville (? 1224-1317), whose symial 
Joiav e. jy, y j^ouis, is far more modern than 

even the half-century which separates him from Viilehardoiiin 
would lead us to suppose. There is nothing of the knight- 
errant about him personally, notwithstanding his devotion to his 
hero. Our I.ady of the Broken J^anccs is far from Ixdng Ids 
favourite saint. He is an admirable writer, but far less simple 
than Villehardouin ; the good King Louis tries in vain to make 
him share his own ratlier high-flown devotion. Joinville is shrewd, 
practical, there is even a touch of the Voltairean about him ; 
but he, unlike his predecessor, has yiolitical ideas and antiquarian 
curiosity, and his descriptions are often very creditable pieces of 
deliberate literature. 

It is very remarkable that each of the three last centuries 
of feudalism should have had one specially and extraordinarily 
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gifted chronicler to describe it. What Villeliardouin is to the 
1 2th and Jc>invirie to the 13th century, that Jean Froissart 

337-1410) is to the Z4th. His picture is the most 
famous as it is the most varied of the three, but it has 
syiecial drawbacks as well as special merits. French critics have 
indeed been scarcely fair 10 l^roissari, because of his early 
partiality to our own nation in the great quarrel of the lime, 
forgetting that there was really no reason wbv he us a Ilainaulter 
should take the Fretixch side. ' But there is i\o doubt that if the 
duty of an historian is to take in all the political problems of 
his time, Froissart C(‘rtiiinly comes short ot it. Although the 
feudal state in which knights and cluirchmeu were alone of 
estimation w'as at the point of death, and though new orders of 
society were iiecoming important, though the distress and 
confusion of a transition state were evidiait to all, Froissart 
takes no notice of them. Society is still to him all knights and 
ladies, tournaments, skirmishes and feasts. He depicts these, 
not like Joinville, still less like Villeliardouin, as a sliarer in them, 
but with the facile and picturesque pen of a sympathizing literary 
onlooker. As the comparison of the Conquete de Constaniinohle 
with a chanson de geste is inevitable, so is that of Froissart’s 
Chromque with a roman d u>'entures. 

For l*rovenval Literature sec the separate article undt'r that 
heading. 

J^ih Century. — 'I'he 15th century holds a peculiar and some- 
what disputed position in the history of French literature, as, 
indeed, it does in the history of the literature of all Europe, 
except Italy. Jt has sometimes been regarded as the final stage 
of the medieval period, sonuTiines as the earliest of the modern, 
the influeiK'e of tlie Renaissance in Italy already Altering through. 
Cithers a^iin ha\'c taken the easy step of marking it as an age 
ot transition. There is as usual truth in all these views. 
Feudality died with Froissart and Juistac.he Deschamyis. The 
modern spirit can hardly Iv* said to arise Ixfore Rabelais and 
Konsard. Vet the istJi century, from tlie |)(>int of view of 
French literature, is much more remarkable than iis historians 
have been wont to confess. It has not the strongl) marked and 
compact originality of some periods, and it furnislies only one 
name i/ the highest order of literary interest ; but it abounds 
in names ol die second rank, and the very difference which 
exists beUvi^en their styles and characters testifies to the existence 
of a large number oi sejiarate foiT.es working in tlieir different 
manners on different [lersons. Us theatre we have already 
treated by anticipation, and to it we sliall afterw^ards recur. It 
was the palmy time of the early Frcncli stage, and all the dramatic 
styles w'JiiiE we havi; enumerated then came to perfection. Of 
no other kind of literature can the same be said. The (‘entury 
which witnessed the invention of printing naturally devoted 
itself at first more to the spreading of old literature than to the 
production of luwv. Yet as it perfected the early drama, so it 
produced the prose tale. Nor, as regards indi\ idual and single 
names, C4in tlie century of ('harles (rC)rleans, of Alain ('harlier, of 
Ghristine de Pisan, of ( oquillarl, of Comines, and, above all, of 
Villon, be said to lack illustrations. 

First among the po(Ts of the period falls to be mentioned the 
.shadowy personality ol Olivier Basselin. Modern criticism 
has a tucked the identity of the jo\'iai miller, who 
was once supposed to ha^'e written and perhaps 
invented the songs called 7'aux dc vire, and to have 
also carried on a patriotic warfare against the Imglish. But 
though Jean le lloux may have written the jioems publislied 
under Basselin’s name two centuries later, it is taken as certain 
that an actual Olivier wrote actual vaux de vire at the beginning 
of the 15th century. About Christine de Pisan (1363 1430) and 
Alain Chart ier (1392-r. 1430) there is no such doubt. Christine 
was the daughter of an I Lilian astrologer wEo was patronized hy 
Charles V. She was born in Italy but brought up in France, and 
she enriched the literature of her a(lopt(;d country 
with much learning, good sense and patriotism. Sh(^ 
wrote history, devotional works and poetry ; and 
though her literary merit is not of the higluisi, it is very far from 
despicable. Alain C^hartier, best known to modern readers by 
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the story of Margaret of Scotland's Kiss, was a writer of a some- 
what similar character. In both Christine and Charticr there is 
a great deal of rather heavy moralizing, and a great deal of rather 
pedantic erudition. But it is only fair to remember that the 
intolerable politiral and social evils of the day called for a good 
deal of moralizing, and that it was the function of the writers 
of this time to fill up as well as they could the scantily filled 
vessels of medieval science and learning. A very different 
person is Charles d’Orl^ans (1391-1465), one of the 
of grands seigneurs, for he was the father 
' of a king of France, and heir to the duchies of Orleans 
and Milan. Charles, indeed, if not a Roland or a Bayard, was an 
admirable poet. He is the best-known and perhaps the best 
writer of the graceful poems in which an artificial versification 
is strictly observed, and helps by its recurrent lines and modulated 
rhymes to give to poetry something of a musical accompaniment 
even without the addition of music properly so called. His ballades 
arc certainly inferior to those of Villon, but his rondels are un- 
equalled. For fully a century and a half these forms engrossed 
the attention of French lyrical poets. Exercises in them were 
produced in enormous numbers, and of an excellence which has 
only recently obtained full recognition even in France. Charles 
d’Orl6.ins is himself sufficient proof of what can be done in them 
in the way of elegance, sweetness, and grace which some have 
unjustly called effeminacy. But that this effeminacy was no 
natural or inevitable fault of the ballades and the rondeaux 
was fully proved V)y the most remarkable literary figure of the 
15th century in France. To Pran^ois Villon (1431-1463?), 
vition other great single writers, no attempt can be 

made to do justice in this place. His remarkable 
life and character especially lie outside our subject. But he is 
universally recognized as the most important single figure of 
French literature before the Renaissance. PTis work is very 
strange in form, the undoubtedly genuine part of it consisting 
merely of two compositions, known as the great and little 
Testament, written in stanzas of eight lines of eight syllables 
each, with lyrical compositions in ballade and rondeau form 
interspersed. Nothing in old French literature can compare 
with the best of these, such as the “ Ballade des dames du 
temps jadis,” the “ Ballade pour sa m^re,” “ LaGro.sse Margot,” 
“ Les Regrets d(* la b(dle Heaulmi^re,” and others ; while the 
whole composition is full of poetical traits of the most extra- 
ordinary vigour, picturesqueness and pathos. Towards the end 
of the century the jwetical production of the time became very 
large. The artificial measures already alluded to, and others 
far more artificial and infinitely less beautiful, were largely 
practised. 'Hie typical poet of the end of the 15th centur>’^ is 
Guillaume Cretin (d. 1525), who distinguished himself by w’riting 
verses with punning rhymes, verses ending with double or treble 
repetitionsof the same sound, and many other tastelessabsurdities, 
in which, as Pasquier remarks, “ il perdit loute la grace et la 
Criiio de la composition.” The other favourite 

direction of the poetr\' of the time was a vein of 
allegori('al moralizing drawn from the Roman de la rose through 
the medium of Chartier and Christine, which produced “ ( astlcs 
of Love,” “ Temples of Honour,” and such like. The combination 
of these drifts in verse -writing produced a school knowm in 
literary history, from a happy phrase of the satirist Coquillart 
(7».//7/.),as the“ Grands Rhetoriqueurs.” The chief of these besides 
Cretin were Jean Mglinet (d. 1507); Jean Meschinot (c. 1420 - 
1491), author of the LiineUes des princes] Florimond Robertet 
(d. 1522): Georges Chastellain (1404-1475), to be mentioned 
again; and Octavien de Saint-Gelais (1460-1502), father of a 
better poet than himself. Yet some of tlie minor poets of the 
time are not to be despised. Such arc Ilenri Baude (i430“i49o),a 
less pedantic writer than most. Martial d’ Auvergne (1440-1508), 
whose principal work is I'Amant rendu cordelier au service de 
V amour, and others, many of whom formed part of the poetical 
court which Charles d ’Orleans kept up at Blois after his release. 
While the serious poetry of the age took this turn, there was 
no lack of lighter and satirical verse. Villon, indeed, were it 
not for the depth and pathos of his poetical sentiment, might 


be claimed as a poet of the lighter order, and the patriotic 
diatribes against the English to which we have alluded easily 
passed into satire. The political quarrels of the latter part of 
the century also provoked much satirical composition. The 
disputes of the Bien Public and those between Louis XI. and 
Charles of Burgundy employed many pens. The^most remark- 
able piece of the light literature of the first is “ Les Anes Volants,” 
a ballad on some of the early favourites of Louis. The battles 
of France and Burgundy were waged on paper between Gilles 
des Ormes and the above-named Georges Chastelain, typical 
representatives of the two styles of I5th-centur>^ poetry already 
alluded to — Des Ormes being the lighter and more graceful 
writer, Chastelain a pompous and learned allcgorist. The most 
remarkable representative of purely light poetry’^ outside the 
theatre is Guillaume Coquillart (1421-1510), a lawyer 
of Champagne, who resided for the greater part of his 
life in Reims. This city, like others, suffered from the 
pitiless tyranny of Louis XL The beginnings of the standing 
army which Charles Vll. had started were extremely unpopular, 
and the use to which his son put them by no means removed 
this unpopularity. Coquillart described the military nian of the 
period in his Monologue du gendarme casse. Again, when the 
king entertained the idea of unifying the taxes and laws of the 
different provinces, Coquillart, who was named commissioner for 
I this purpose, wrote on the occasion a satire called Les Droits 
notiveaux, A certain kind of .satire, much less good-tempered 
than the earlier forms, became indeed common at this epoch. 
M. Lenient has well pointed out that a new satirical personifica- 
tion dominates this literature. It is no longer Renart with his 
cynical gaiety, or the curiously travestied and almost amiable 
Devil of the Middle Ages. Now it is Death as an incident ever 
present to the imagination, celebrated in the thousand repetitions 
of the Danse Macabre, sculptured all over the buildings of the 
time, even frequently performed on holidays and in public. With 
the usual tendency to follow pattern, the idea of the ” dance ” 
.seems to have been extended, and we have a Danse aux aveugles 
(1464) from Pierre Michaut, where the teachers are fortune, 
love and death, all blind. All through the century, too, anony- 
mous ver.se of the lighter kind was written, some of it of great 
merit. The folk-songs already alluded to, published by Gaston 
Paris, show one side of this composition, and many of the pieces 
contained in M. de Montaiglon’s extensive Recueil des anciennes 
poesies franfaises exhibit others. 

The 15th century was perhaps more remarkable for its achieve- 
ments in prose than in poetry. It produced, indeed, no prose 
writer of great distinction, except Cbmines ; but it witnessed 
serious, if not extremely successful, efforts at prose composition. 
The invention of printing finally substituted the reader for the 
listener, and when this substitution has been effected, the main 
inducement to treat unsuitable subjects in verse is gone. The 
study of the classics at first hand contributed to the same end. 
As early as 1458 the university of Paris had a Greek professor. 
But long before this time translations in prose had been made. 
Pierre Bercheure (Bersuire) (1290-1352) had already translated 
Livy. Nicholas Oresme {e. 1334-1382), the tutor of C!harles V., 
gave a version of certain Aristotelian works, which enriched 
the language with a large number of terms, then strange enough, 
now familiar. Raoul de Presles (1316-1383) turned into French 
the De civitate Dei of St Augustine. 'I'hese writers or others 
composed Le Songe du vergier, an elaborate discussion of the 
powder of the pope. The famous chancellor, Jean Charlier or 
Gerson (1363-1429), to whom the Imitation has among so many 
others been attributed, spoke constantly and wrote often in the 
vulgar tongue, though he attacked the most famous and popular 
work in that tongue, the Roman de la rose. Christine de Pisan 
and Alain Chartier were at least as much prose writers as poets ; 
and the latter, while he, like Genson, dealt much with the reform 
of the church, used in his Quadriloge invectif really forcible 
language for the purpose of spurring on the nobles of France 
to put an end to her sufferings and evils. These moral and 
didactic treatises were but continuations of others, which for 
convenience .sake we have hitherto left unnoticed. ITiough 
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verse was in the centuries prior to the 15th the favourite medium 
for literary composition, it was by no means the only one ; and 
moral and educational treatises — some referred to above-- already 
existed in pedestrian phrase. Certain household books (Livres de 
raison) have been preserved, some of which date as far back 
as the 13th century. These contain not merely accounts, but 
family chronicles, receipts and the like. Accounts of travel, 
especially to the Holy I^md, culminated in the famous Voyage 
of Mandeville which, though it has never lieen of so much import- 
ance in French as in English, perhaps first took vernacular 
form in the French tongue. Of the 14th century, we have a 
Menagicr de Paris, intended for the instruction of a young wife, 
and a large number of miscellaneous treatises of art, science 
and morality, while private letters, mostly as yet unpublished, 
exist in considerable numbers, and are generally of the moralizing 
character ; books of devotion, too, are naturally frequent. 

Rut the most important divisions of medieval energy in prose 
composition are the spoken exercises of the pulpit and the bar. 

The beginnings of French sermons have been much 
Sermon- especially the question whether St Jiernard, 

writers, whose discourses we possess in ancient, but doubtfully 
contemporary French, pronounced them in that 
language or in Latin. Towards the end of the 12th century, 
however, the .sermons of Maurice de Sully (1160-1196) present 
the first undoubted examples of homiletics in the vernacular, 
and they are followed by many others —so many indeed that the 
13th century alone counts 261 .sermon-writers, besides a large 
body of anonymous work. The.se sermons were, as might indeed 
be expected, chiefly cast in a somewhat scholastic form — theme, 
exordium, development, example and peroration following 
in regular order. The 14th-century sermons, on the other hand, 
have as yet been little investigated. It must, however, be 
remembered that this age was tlu* most famous of all for its 
scholastic illustrations, and for the early vigour of the Dominican 
and Franciscan orders. With the end of the century and the 
beginning of the i.sth, the im|)ortancc of the pulpit begins to 
revive. The early years of the new age have Gerson for their 
representative, while the end of the century sees the still more 
famous names of Michel Menot (1450-1518), Olivier Maillard 
{c, 1430-1502), and Jean Kauhn (1443-1514), all remarkable 
for the practice of a vigorous and homely style of oratory, recoil- 
ing before no aid of what we should nowadays style buffoonery, 
and manifesting a creditable indifference to the indignation of 
principalities and powers. Louis XI, is said to have threatened 
to throw Maillard into the Seine, and many instances of the bold- 
ne.ss of these preachers and the rough vigour of their oratory 
have been preserved. Froissart had been followed as a chronicler 
by Enguerrand de Monstrelet (r. 1300 1453) and by the historio- 
graphers of the Rurgundian court, ( hastelain, aln;ady mentioned, 
whose interesting Chrouique de Jacques de Lalaing is much the 
most attractive part of his work, and Olivier de la Marche. I'he 
memoir and chronicle writers, who wx're to be of so much import- 
ance in French literature, also begin to be numerous at this 
period. J uvenal des Ursins ( 1 388- i473),an anonymous bourgeois 
de Paris (two such indeed), and the author of the Chrnnique 
scandaleuse, may be mentioned as presenting the character of 
minute observation and record which has distinguished the 
class ever since, jean le maire de (not des) Jielges (1473 1525) 

was historiographer to Louis Xll. and wrote llhisiraiions des 
Gaules. Rut Comincs (1445-1509) is no imitator of Froissart 
or of any one else. The last of the quartette of great 
omiaes. medieval historians, he does not yield to any 

of his three predecessors in originality or merit, but he is very 
different from them. He fully represents the mania of the lime 
for statecraft, and his book has long ranked with that of Machia- 
velli as a manual of the art, though he has not the absolutely 
non-moral character of the Italian. His memoirs, considered 
merely as literature, show a style well suited to their purport, — 
not, indeed, brilliant or picturesque, but clear, terse and 
thoroughly well suited to the expression of the acuteness, observa- 
tion and common sense of their author. 

Rut prose was not content with the domain of serious literature. 


It had already long possessed a respectable position as a vehicle 
of romance, and the end of the 14th and the beginning of the 
15th centuries were pre-eminently the time when 
the epic.s of chivalry were re-edited and extended in 
prose. Few, however, of these extensions offer much j^ouveiies, 
literary interest. On the other hand, the best prose of 
the century, and almost the earliest which deserves the title of 
a satisfactory literary medium, was employed for the telling 
of romances in miniature. The Cent Nouvelles Nonvelles is 
undoubtedly the first work of prose belles-lettres in French, 
and the first, moreover, of a long and most remarkable class 
of literary w'ork in which French writers mav challenge all 
comers with the certainty of victory— The short prose tale 
of a comic character. This remarkable work has usually been 
attributed, like the somewhat similar but hUer Hel>1afneron, 
to a knot of literary courtiers gathered round a royal personage, 
in this case the dauphin Louis, afterwards Louis XT. Some 
evidence has recently been produced which seems to show that 
this tradition, which attributed some of the tales to Louis 
him.self, is erroneous, but the question is still undecided. The 
subjects of the Cent NouveUes Nouvelles are by no means new. 
They arc simply the old themes of the fabliaux treated in the 
old way. The novelty is in the application of prose to such a 
purpose, and in the crispness, the lluency and the elegant t* of 
the prose used. The fortunate author or editor to whom these 
admirable tales have of late been attributed is Antoine de la 
Salle (1398-1461), who, if this attribution and certain 
others be correct, must be allowed to Im; one of the 
most original and fertile authors of early French litera- satte, 
ture. La Salle's one acknowledg(;d work is the story 
of Petit Jehan de Saintre, a short romance exhibiting great com- 
mand of character and abundjince of delicate draughtsmanship. 
To this not only the authorship, part -authorship or editorshij) 
of the Cent Nouvelles Nouvelles has been added; but the still 
more famous and imi)ortant work of I'Avocat Patelin has been 
assigned by respectable, though of course coni<‘cturing, authority 
to the same paternity. 'I'he generosity of crili(‘s towards La 
Salle has not even stopped here. A fourth masterpiece of the 
period, ^,es Quinze Joies de niariage, has also be(*n assigned 
to him. This lasL work, like the other three, is satirical in suliject, 
and shows for the time a wonderful mastery of the language. 
Of the fifteen joys of marriage, or, in other words, the fifteen 
miseries of husbands, each has a chapter assigned to it, and each 
is treated with the peculiar mixture of gravity and ridic'ule which 
it requires. All who have read the book confess its infinite wit 
and the grace of its style. It is true that it has been reproached 
with cruelly and with a lack of ihe moral sentiment. Rut 
humanity and morality were not the strong point ol the 15th 
century. There is, it must be admitted, about most of its 
productions a la( k of poetry and a lack of imagination, jiroduced, 
it may be, partly by political and other couditious outside litera- 
ture, l)ut very observable in it. I’he old forms of literature 
itself had lost their interest, and new ones possessing i„tiu^„ce 
strength to last and power to dev(*lo[) themselves of the 
had not yet appeared. It was impossible, even if the fteaats-^ 
taste for it had survived, to spin out the old themes 
any longer. Rut the new forces required some time to .set to 
work, and to avail themselves of the tremendous weapon which 
the press had put into their hands. When these things had 
adjusted themselves, literature of a varic'd and N'igorous kind 
became once more possible and indeed necessary, nor did it 
take long to make its aj)p(^arance. 

j6th 6V«/wry.— In no country was the literary result of the 
Renaissance more .striking and more manifold than in France. 
The double effect of the study of antiquity and the leiigious 
movement produced an outburst of literary developments of the 
most diverse kinds, which even the fierce and sanguinary civil 
dissensions of the Reformation did not succeed in checking. 
While the Renaissance in Italy had mainly exhausted its effects 
by the middle of the i6th century, while in Germany those effects 
only paved the way for a national literature, and did not them- 
selves greatly contribute thereto, while in England it was not 
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till the extreme end of the period that a great literature was 
forthcoming — in France almost the whole century was marked 
by the production of capital works in every brancli of literary 
effort. Not even the 17 th century, and certainly not the 18th, 
can show such a group of prose writers and poets as is formed 
by Calvin, St Francis dc Sales, Montaigne, du Vair, Bodin, 
d’Aubign6, the authors of tlie Satire Menippee, Monluc, 
Brantome, rascpiier, Rabelais, des Periers, Ilerberay dcs Essarts, 
Amyot, (iarnier, Marot, Ronsard and the rest of the ‘^Pleiade,” 
and finally Regnier. These great writers are not merely remark- 
able tor the vigour and originality of their thoughts, the freshness, 
variety and grace of their hincy, the abundance of their learning 
and the solidity of their arguments in the cases where argument 
is required. Their great merit is the creation of a language and 
a style able to give expression to tliese good gifts. The foregoing 
account of the medieval literature of France will have shown 
sufficiently that it is not lawful to despise the literary capacities 
and achievements of the older Frericii. But the old language, 
with all its merits, was ill-suited to be a vehicle for any but 
the simpler forms of literary composition. Pleasant or affecting 
tales could be told in it with interest and |>athos. Songs of charm- 
ing naivete and grace could be sung ; tlic requirements of the 
epic and the chronicle were suitably furnished. But it was barren 
of the terms of art and science ; it did not readily lend itself to 
sustained eloquence, to impassioned poetry or to logical discus- 
sion. It had been loo long accustomed to leave these tilings to 
Latin as their natural and legitimate cxjX3ncnt, and it bore 
marks of its original character as a lingua ruslica, a tongue suited 
for homely conversation, for folk-lore and for ballads, railier than 
for the l)iisiness of the forum and the court, the speculations of 
the study, and the declamation of the tlieatre. Efforts had indeed 
been made, culminating in tlie heavy and tasteless erudition of 
the schools of ('hartier and Cretin, to supply the defect ; but 
it was reserv'cd for the i6th ccntiny completely to efface it. 
The series of prose writers from Calvin to Montaigne, of poets 
from Marot to Rognicjr, elaborated a language yielding to no 
modern Umgue in beauty, richness, Ilexibility and strength, 
a language whicfi the reaiTionary purism of sucxxicding genera- 
tions defaced rather than improved, and the merits of which have 
in still later days been triumphantly vindicated by the confession 
and the practic'e of all the greatest writers of modern France. 

16th-Century Poetry. — The first few years of the 16th century 
were naturally occupied rather with the last developments of 
the medieval forms than witli the production of the new model. 
Tlie clerks of the llazoche and the Confraternity of the Passion 
still produced and ac U’d mysteries, moralities and farces, Tlie 
poets of the “ Craiids Rhetoric[ueurs ’’ school .still wrote elaborate 
allegorical poetry. Cliansons de geste, rhymed romances and 
fabliaux liad long ceased to be written. But tlie press was 
multiplying the contents of the former in the prose form whkh 
they had finally assumed, and in the Cent Nouvellcs Nouvdles 
there already existed admirable specimens of the short prose tale. 
There even were signs, as in sonic waiters already mentioned and 
in Roger de Collerye, a iackjieiiny hut light-hearted singer of 
the early part of the century, of definite enfranchisement in 
verse. But the first nolit of the new literature was sounded by 
Marot Marot ( m </>/ 7 - 1544). The son of an elder 

poet, Jehan des Mares called Marot (1463-1523), 
Clement at first wrote, like his father’s contemporaries, allegorical 
and mythological poetry, aftcrwixrds collcclod in a volume with 
a channing title, L Adolescence cleuu'nliiu\ It was not till he w'as 
nearly thirty years oitl that liis work liccame really remarkable. 
From that time forward till his dwith, about twenty years after- 
wards, he was much involved in the troubles and persecutions 
of the Huguenot party to which he lx 4 ongcd ; nor w’as the pro- 
tection of Marguerite d’Angoulemc, tlie chief patroness of 
Huguenots and men of letters, jdways efficient. But his troubles, 
so far from harming, helped his literary faculties ; and his epistles, 
cj[)igrams, blasons (descendants of the medieval dits)y and coq-d- 
Vane became remarkable for their easy and polished style, their 
light and graceful wit, and a (XTUiin elegance which not as 
yet been even attempted in any modern tongue, though the 


Italian humanists had not been far from it in some of their 
Latin compositions. Around Marot arose a whole school of 
disciples and imitators, such as Victor Brodeau (T470 ?-i54o), 
the great authority on rondeaux, Maurice Sc6ve, a fertile author 
of biasons, Salel, Marguerite herself (1492-1549), of whom more 
hereafter, and Mellin de Saint Clelais (1491-1558). The last, 
son of the bishop named above, is a courtly writer of occasional 
pieces, who sustained as well as he could the siyi£ marotique 
against Ronsard, and who has the credit of introducing the 
regular sonnet into Prench. But the inventive vigour of the age 
was so great that one school had hardly become popular before 
another pushed it from its stool, and even of the Marotists 
just mentioned Scevc and Salel are often regarded as chief and 
member respc'ctively of a Lyonnese coterie, intermediate between 
the schools of Marot and of Ronsard, containing other members 
of repute sudi as Antoine lleroel and Charles Pontainc and 
claiming Louise Labe {v, inf.) herself. Pierre de 
Ronsard (1524-1585) was the chief of this latter. At * 

first a courtier and a diplomatist, physical disqualification made 
him change his career. He began to study the classics under 
Jean Daurat (1508-1588), and with his master and five other 
writers, Etienne Jodclle (1532- 1573), Remy Belleau (1528-1577), 
Joachim du Bellay (1525-1560), Jean Antoine dc Baif (1532- 
1589), and Pontus de Tyard (d. 1605, bishop of Chalons-sur- 
Siione), composed the famous “ P 16 iade.” The object of this 
band was to bring the p'rcnch language, in vocabulary, 
constructions and application, on a level with the puMe. 
classical tongues by borrowings from the latter. They 
would have imported the Greek licence of compound words, 
though the genius of the PrencJi language is but little adapted 
thereto ; and tliey wished to reproduce in French the regular 
tragedy, the Pindaric and Horatian ode, the Virgilian epic, &c. 
But it is an error (though one which until recently was very 
common, and which perhaps requires pretty thorough study of 
their work completely to extiqiale it) to suppose that they 
advocated or practised indiscriminate borrowing. On the con- 
trary lioth in du Bellay \s famous manifesto, tlie Defjense et illustra- 
lion de la langue jraufaise, and in Ronsard 's own w'ork, caution 
and attention to the genius and the tradition of PVench are 
insisted upon. Being all men of tlie highest talent, and not a 
few of them men of great genius, they achieved much that they 
designed, and even wliere they failed exactly to achieve it, they 
very often indirectly produced results as important and more 
beneficial than Uiose wiiich they intended. Their ideal of a 
separate poeliciil language distinct from that intended lor prose 
use was indeed a doubtful if not a dangerous one. But it is 
certain that Marot, while setting an example of elegance and 
grace not easily to l^ie imitated, set also an example of trivial and, 
so to spcaJc, pedestrian language which was only too imi table. 
If Franc.e was ever to possess a literature containing something 
besides fabliaux and fan'es, the tongue must be enriched and 
strengtliened. This accession of wealth and vigour it received 
from Ronsard and the Ronsardists. Doubtless they went too far 
and provoked to some extent the reaction which Malherbe led. 
Their importations were somiitimes iinneccs.sary. It is almost 
im|jossible to read the Franciade of Ronsard, and not too easy 
to read the tragedies of Jodelle and Gamier, fine as the latter are 
in parts. But the best of Ronsard's sonnets and odes, the finest 
of du Bellay ’s Anin/iiith de Rome (translated into English by 
Spenser), tlie exquisite Vannvur of the same author, and the 
Avril of Belleau, even the finer passages of d’Aubigno and du 
Bartas, are not only admirable in themselves, and of a kind not 
previously found in French literature, but are also such things 
as could not have Ixjen previously found, for the simple reason 
tliat the medium of expression was wanting. They constructed 
that medium for themselves, and no force of the reaction which 
they provoked was able to undo their work. Adverse criticism 
and the natural course of time rejected much that they had added. 
I'he charming diminutives they loved so much went out of 
fashion ; their compounds (sometimes it must be confessed, 
justly) had their letters of naturalization promptly cancelled ; 
many a gorgeous adjective, including some which could trace 
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their pedigree to the earliest ages of French literature, but 
which bore an unfortunate likeness to the new-comers, was 
proscribed. But for all that no language has ever had its destiny 
influenced more powerfully and more bencfickilly by a small 
literary clique than the language of France was influenced by the 
example and disciples of that Ronsard whom for two centuries 
it was the hishion to deride and decry. 

In a sketch such as the present it is impossible to give a 
separate account of individual writers, the more important of 
whom will be found treated under their own names. 
sadists’ effort of the P 16 iadc ” proper was ('ontinued and 
shared by a considerable number of minor poets, 
some of them, as has been already noted, belonging to difTerent 
groups and schools. Olivier do Magny (d. 1560) and Louise 
Labe (b. 1526) were poets and lovers, the lady (leserving far the 
higher rank in literature. There is more depth of passion in the 
writings of “La Belle Cordiere,” as this Lyonne.se poetess 
was called, than in almost any of her contemporaries. Jacques 
Tahureau (1527-1555) scarcely deserves to be called a minor poet. 
There is les.s than the usual hyperbole in the contemporary 
comparison of him to Catullus, and he reminds an Englishman 
of the school represented nearly a century later by (arew, 
Randolph and Suckling. The title of a part of his poem — 
Mignardises amoiireuses dc Vadmirec — is characteristic both of 
the style and of the time. Jean Doublet (c. 1528-C.1580), Amadis 
Jamyn (c. 1530-1585), and Jean de la Taille (1540-1608) de.serve 
mention at least as j)()ets, but two otlier writers require a longer 
allusion. Guillaume de Siilluste, seigneur du Bartas (1544 ' 1 51)0), 
DuBartaa Sylvester’s translation, Milton's imitation, and 

‘the copious citations of Southey’s Doctor^ have 
made known if not familiar in I'.ngland, was partis^ a di.sciple 
and partly a riviil of Ronsard. II is poem of Judith was ccli|).st;d 
by bi> better-known J.a Dhiue Sepmaine ox epic of the Crciition. 
Du Bartas w'as a great irser and abu.ser of the dotible compounds 
alluded to above, but his style possesses much stateliness, and has 
a peculiar solemn eloquence which he .shared with the other 
French Calvinists, and which was derived from tlie studv partly 
of ('alvin find partly of the Bilile. 'riieodore \grippa d'Aubi pie 
(1552-1630), like du Bartas, w'as a (‘alvinist. ilis 
genius was of amorc \\\ ried character. 1 le wrotesonnets 
and otles as became a Ronsardist, but his chief poetit'al 
work is the satirical poem of Lcs Tragiqucs, in which the author 
brands the factions, corruptions and persecutions of the time, 
and in which there are to be found alexandrines of a strength, 
vigour and original (’adence hardly to be discovered eLsewhen*. 
save in Corneille and Victor Hugo. TWards tlie end of the 
century, Philippe Desportes (1546-1606) and Jean Bertaut 
(1552-1611), with much enfeebled strength, but with a certain 
grace, continue the KonNanlizing tradition. Among their con- 
temporaries must be noticed Jean Passerat (1 53^-1602), a writer 
of much wit and \ igour find rather resembling Marot thfin 
Ronsard, and Var.quelin de la Frer.naye (1536-1607), the author 
of a valuable Ars poelira and of the first Frcmh .satires whic'h 
actually bear that title. Jean le lloux (ll. c. i6oo) continued, 
rewTote or invented the vaux dti \'iic, commonly known as the 
work of Olivier Basselin, a.nd already filluded to, while a still 
lighter and more cci'cnlric verse style wfis cultivated by Ktieniie 
'iabourot des Accords (1549“ 1500), who.se epigram.^ and other 
pieces wxto collected under odd titles, Pcs' Bigarrurcs, Lcs Touches, 
vVc. A curious pair are Guy du Ffiiir de Pibrac (1 52fr 1 584) and 
Pierre Matbieu (b. 1563), authors of moral qualrairH, which wt.te 
learnt by heart in the'schools of the time, replacing the clistichs 
of the grammarian Cato, which, translated into French, had 
.served the same purpose in the middle ages. 

The nephew of Desportes, Matliurin Rcgnier (i 57 . 3 ~i^'I 3 )j 
marks the end, and at the same time perhaps the climax, of the 
poetry of the centur>\ A descendant at once of the 
Reznier. (Gallic spirit of Villon and Marot, in virtue of his 

consummate acuteness, tersene.ss and w it, of the school of Ronsard 
by his erudition, his command of language, and hi^ scholarship, 
Regnier is perhaps the best representative of French poetry at 
the critical time when it had got together all its materials, hjid 


lost none of its native vigour and force, and had not yet sub- 
mitted to the cramping and numbing rules and restrictions wdiich 
the next century int roduced. The satirical poems of Rcgnier, and 
especially the admirable cpisth* to Rapin, in w'hieh he denounces 
and rebuts the critical dogmas of Malherbe, are models of nervous 
strength, w^hile some of the elegies and odes contain expression 
not easily to be surpassisl of the softer feelings of affoclion and 
regret. No poet has had more influence on the revival of French 
poetry in the last century than Regnier, and ho had imitators 
in his own time, the chief of whom was Courval- Sonnet ('riioma:. 
Sonnet, sicur de Gourval) (1577-1635), author of satires of some 
value for the history of manners. 

16th-Century Drama. — ^'I’he change whii'h dramatic poetry 
underwent during the i6th century w'as at least as rt'inarkablo 
as that undergone by poetry proper. Th(‘ first half of i1k; ])eriod 
saw the end of the religious rnysteri(‘s, the licence of which had 
irritated both the parliament and the clergy. Louis XIL, at 
the beginning of the ('entury, was far from <lisrouragmg the dis- 
orderly but popular and powerful thc'atre in which the Confra- 
ternity of the Ba.ssion, the clerks of the Uazoche, and the ICnfans 
sans souci enacted mysf cries, moralities, solies and fanes. 
He made them, indeed, an instrument in his quarrel with tin; 
papacy, just as Philippe le Bel had madi‘ u.se of the allegorical 
poems of Johan dc Meung and his fellows. Under his patronage 
were produced the chief works of Gringore or Gringoire (r. 1480 - 
1547), by far the most remarkable w'riter of this class of composi- 
tion. 11 is Prince dcs sols and his Mystere de St Louis are among 
the bc.st of their kind. An enormous volume of composition of 
this class was produced betwxTn 1500 and 1550. One morality 
by itself, L'llommc juste et /'hommr mondani^ contains some 
36,000 lines. Butin 1 548, when the Confra-leniity was lormaliy 
established at the Hotel de Bourgogne, leave to play saired 
subjects w^as expr(‘ssly refused it. Moralities and sotics dragged 
on iindcT dinic.ullics till the end of the ccnlurv, and the farce, 
which i.-; immortal, continually allccted comedy. But the efU’ct 
of the Renaissance w'as to swO(‘p aw^ay all other vestiges of the 
medieval drama, at least in the capital. An entirely new <'lass 
of subjects, entirely nrnv modes of treatment, and a different 
kind performers w^ere introdiued. The change naturally 
came from Laly. In the close relationship willt that country 
which FVance had during the early years of the century, Italian 
translations of the (‘la.s.sic al ma.sterpieces were, easily imported. 
Soon Frencfi translations were made afresh of the Lhclra, tin* 
Ilecuha, the fphigenia in AidiSy and tlie k’n'nch humanists 
hastened to compose original Iragculies on the classical model, 
especially as exhibited in the Latin trageilian Seneca. It was 
impo.s.sible that the Jdeiade” should not eagerly seize .sucli an 
opportunity ol carrying out its principles, and one of its memluT.s, 
|odelI() (1532-1573), devoting him.self maiiiK' to dran.ilic 
compo.sition, fashioned at onc.e the first tragedy, f^cguinr 
Cliopatre, and tint first com(?dy, Lui^rnr, lluis .seating travedy 
the examjde «)f the style of coinpo.silion which lor two «nd 
centuries and a half J^'renchmen were to leg.ard as tlie comedy. 
highest effort of lit(;rary ambition. 'J'he ainatcair performance 
of the.e dramas by jodelle aiifl his friends was followed by a 
llarchic procession alter the manner of the ancients, which caused 
a great deal of scandal, and was represi'iitcd by both Catholics 
and J*rote.^Uinls as a pag.in orgv. 'J’he ('Lopdlte is lemarkjible 
as being the first French tragedy, nor is it di;stitiil(‘ ol merit. 
It is curious that in this fir'.t instance the curt antithetic 
irrixofivOi'a, wdiich was so long characteristic of f rench ])lays and 
plays imitated from them, and which Butler ridicules in liis 
Dialogue of Cat and Puss, already appears. 'I'here appears also 
the grandiose and .smooth but stilted declamation which came 
rather Irorn the. imitation of Seneca than of Sophocles, and the 
tradition of which w^as ne'«'(T to be lost. Clcopdtrc was followed 
hw Didon, which, unlike its predecessor, is entirely in alexandrines, 
and obscrv'cs the regular alternation of masculine and feminine 
rhymes. Jodelle was followed by Jacques Grevin (1540 ? -1570) 
with a Mort de Cesar ^ which shows an improvement in tragic art, 
and two still better comedies, Les libafus and I.a Tresoricrc by 
Jean dc la Taille (1540-1608), who made still further progress 
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towards the accepted French dramatic pattern in his Saul 
iurieux and his CorrivauXj Jacques, his brother (i54i“i562), and 
Jean de la ?6rusc (1529-1554), who wrote a MMee. Avery 

Oarnier these is Robert Gamier (1545- 

arner, (Jarnicr is the first tragedian who deserves a 

place not too far below Rotrou, (^irncille, Racine, Voltaire and 
Hugo, and who may be placed in the same class with them. He 
chose his subjects indifferently from classical, sacred and medieval 
literature. Sedeciey a play dealing with the capture of Jerusalem 
by Neburliadnezzar, is held to be his masterpiece, and Bradamante 
deserves notice because it is the first tragi-comedy of merit in 
French, and because the famous confidant here makes his first 
appearance. Gamier ’s successor, Antoine de Monchretien or 
Montchrestien {c. 1576-1621), set the example of dramatizing 
contemporary subjec'ts. His masterpiece is V luossaise , the 
first of many dramas on the fate of Mary, queen of Scots. While 
tragedy thus clings closely to antique models, comedy, as might 
be expected in the country of the fabliaux, is more independent. 
Italy had already a comic school of some originality, and the 
French farce was too vigorous and lively a production to permit 
of its being entirely (»verlookcd. The first comic writer of great 
merit was l^ierre Larivey (r. 1550-r. 1612), an Italian 
by descent. Most if not all of his plays are founded 
on Italian originals, but the translations or adaptations are made 
with the greatest freedom, and almost deserve the title of original 
works. The style is admirable, and the skilful management 
of the action contrasts strongly with the langur>r, the awkward 
adjustment, and the lack of dramatic interest found in con- 
temporary tragedians. Even Molii^re found something to use in 
Larivey. 

j6th-Cen1ury Prose Fiction. — Great as is the importance of 
the i6th century in the history of French poetry, its import- 
ance in th(i history of French prose is greater still. In poetry 
the middle ages could fairly hold their own with any of the ages 
that have succeeded them. 'Flu* epics of cluvalry, whether of the 
cycles of C'.liarlemagne, Arthur, or the classic heroes, not to 
mention the miscfdlaneous romans d’aventurcs, have indeed 
more than held their own. Both relatively and absolutely the 
Franciadc of the lOth lentury, the Pncelle of the 17th, the 
Henriade of the iSth, cut a very poor figure beside Poland and 
Percivalcy Gerard de Ponssillon, and Parthenopex de Blois, The 
romances, ballads and pastourellcs, signed and unsigned, of 
inedieval France w'ere not merely the origin, but in some respects 
the superiors, of the lyric poetry which succeeded them. I'hibaut 
de (Champagne, Ch<irles d'Orleans and Villon need not veil 
their crests in finy society of bards. The charming forms of the 
rondel, the rondeau and the ballade have won admiration from 
every competent poet and critic who has known them. The 
taldiaux give something more than promise of La Fontaine, 
;md the two great co!n})ositions of the Roman dti Renart and 
the Roman de la rose, desfiite their faults and their alloy, will 
always command the admiration of all persons of taste and 
judgment who take tlie trouble to study them. But while 
IK)etry had in th(‘ middle ages no reason to blush for her French 
representatives, prose (always the younger and less forward 
sister) had far less to boast of. With the exception of chronicles 
and prose romances, no jirose works of any real importance can 
be quoted before the end of the 15th century, and even then the 
chief if not the only place of importance must be assigned to the 
Cent NouvcUcs Noiivrlles, a work of admirable prose, but neces- 
sarily light in character, aiul not yet demonstrating the efiicacy 
of the French language as a medium of expression for serious and 
weighty thought. Up to the time of the Renaissance and the 
consequent reformation, Latin had, as we have already remarked, 
been considered the sulficient and natural organ for this exf)res- 
sion. In Fiance as in other countries the disturbance in religious 
thought may undoubtc^dly claim the glory of having repaired 
this disgrace of the vulgar tongue, and of having fitted and 
taught it to express whatever thoughts the theologian, the 
historian, the philosopher, the politician and the savant had 
occasion to utter. But the use of prose as a vehicle for lighter 
themes was more continuous with the literature that preceded, 


and serves as a natural transition from poetry and the drama 
to history and science. Among the prose writers, therefore, 
of the 1 6th century we shall give the first place to the novelists 
and romantic writers. 

Among these there can be no doubt of the precedence, in 
every sense of the word, of Francois Rabelais (c. 1490-1553), 
the one French writer (or with Moliere one of the two) „ . , . 
whom critics the least inclined to appreciate the * * * *• 
characteristics of French literature have agreed to place among 
the few greatest of the world. With an immense erudition 
representing almost the whole of the knowledge of his time, 
with an untiring faculty of invention, with the judgment of a 
philosopher, and the common sense of a man of the world, with 
an observation that let no characteristic of the time pass un- 
observed, and wuth a tenfold portion of the special Gallic gift 
of good-humoured satire, Rabelais united a height of speculation 
and depth of insight and a vein of poetical imagination rarely 
found in any writer, but altogether portentous when taken in 
conjunction with his other characteristics. His great wmrk has 
been taken for an exercise of transcendental philosophy, for a 
concealed theological polemic, for an allegorical history of this 
and that personage of his time, for a merely literary utterance, 
for an attempt to tickle the popular ear and taste. It is all of 
these, and it is none - all of them in parts, none of them in 
deliberate and exclusive intention. It may perhaps be called 
the exposition and commentary of all the thoughts, feelings, 
aspirations and knowledge of a particular time and nation put 
forth in attractive literary form by a man who for once combined 
the practical and the literaiv^ spirit, the power of knowledge and 
the power of expression. The w'ork of Rabelais is the mirror 
of the i6th century in France, reflecting at once its comeliness 
and its uncomeliness, its high aspirations, its voluptuous tastes, 
its political and religious dissensions, its keen criticism, its 
eager appetite and hasty digestion of learning, its gleams of poetry, 
and its ferocity of manners. In Rabelais we can divine the 
‘^P 16 iade” and Marot, the Cymbalum mundi and Montaigne, 
Amyot and the Amadts, even Calvin and Duperron. 

It was inevitable that such extraordinary works as Garf>aniua 
and Pantagruel should attract special imitators in the direction 
of their outward form. It was also inevitable that this imitation 
should frequently fix upon these Rabelaisian characteristics 
which are least deserving of imitation, and most likely to be 
depraved in the hands of imitators. It fell within the plan of 
the master to indulge in what has been called jatrasie, the 
huddling together, that is to say, of a medley of language and 
images which is best knowm to hmglish readers in the not always 
successful following of Sterne. It pleased him also to disguise 
his naturally terse, strong and nervous stylo in a burlesque 
envelope of redundant language, partly ironical, partly the result 
of superfluous erudition, and partly that of a certain childish 
wantonness and exuberance, which is one of his raciest and 
pleasantest characteristics. In both these points he was some- 
what corruptly followed. But fortunately the romancical 
writers oi the 16th century had not Rabelais for their sole model, 
but were also influenced by the simple and straightforward 
style of the CV;// Noit7uUcs Nouvellcs. The joint influence gives 
us some admirable work. Nicholas of Troyes, a saddler of 
Champagne, came too early (his Grand Parangon des nouvelles 
nouvelles appeared in 1536) to copy Rabelais. But Noel du 
Fail (d. c. 1585?), a judge at Rennes, shows the double influence 
in his Propos rustiques and Conies d'Eiitrapel, both of which, 
especially the former, are lively and well- written pictures of 
contemporary life and thought, as the country magistrate 
actually saw and dealt with them. In 1558, however, appeared 
tw'o works of far higher literary and social interest. These are 
the Hepiamhon of the queen of Navarre, and the Contes et 
joyeux devis of Bonaventure des Periers (r. 1500-1544). 

Des Periers, who was a courtier of Marguerite's, has peWm. 
sometimes been thought to have had a good deal 
to do with the first-named work as well as with the second, 
and was also the author of a curious Lucianic satire, strongly 
sceptical in cast, the Cymbalum mundi. Indeed, not merely 



i6th-CENTURV HISTORIANS] FRENCH LITERATURE 


the queen's prose works, hut also the poems gracefully entitled 
Les Marguerites de la Marguerite, are often attributed to the 
literary men whom the sister of Francis T. gathered round 
her. However this may be, some single influence of power 
enough to give unity and distinctness of savour evidently 
TbaHe composition of the Heptamhon, 

tambna. i^'omposed as it is on the model of Boccaccio, its tone 
and character are entirely different, and few works 
have a more individual charm. 'Phe Tales of des Periers are, 
shorter, simpler and more homely ; there is more wit in them 
and less refinement. But botli works breathe, more powerfully 
perhaps than any others, the peculiar mixture of cultivated 
and poetical voluptuousness with a certain religiosity and a 
vigorous spirit of action which characterizes the French Renais- 
sance. Later in time, but too closely connected with Rabelais 
in form and spirit to be here omitted, came the Mayen de parvenir 
of Beroaldc de Verville (t558?-i6i 2?), a singular jairasie, uniting 
wit, wisdom, learning and indecency, and crammed with anec- 
dotes which are always amusing though rarely decorous. 

At the same time a fresh vogue was given to the chivalric 
romance by Ilerberay's translation of A mad is de Gatda, French 
AmadUot supposed a French original for the 

GauL Amadis in some lost roman d’aventures. It is of course 
impossible to say that this is not the case, but there 
is not one tittle of evidence to show that it is. At any rate 
the adventures of Amadis were prolonged in Spanish through 
generation after generation of his descendants. This vast work 
TIerberay des Fssarts in 1540 undertook to translate or re- 
translate, but it was not without the assistance of several followers 
that the task was completed. Southey has charged Herberay 
with corrupting the simplicity of the original, a charge Avhich 
does not concern us here. It is sufficient to say that the French 
Amadis is an excellent, piece of literary work, and that Herberay 
deserves no m(;an place among the fathers of French prose. 
His book had an imm(‘nse popularity ; it was translated into 
many foreign languages, and for some* time it served as a favouriU* 
reading book for foreigners btudying French. Nor is it to be 
doubted that the romancers of the Scudery and (alprenede 
type in the next century were much more influencefl both for 
good and harm by these Amadis romances than by any of the 
earlier talcs of chivalry. 

idtJi-Century Historians, — As in the case of the tale-tellers, 
so in that of the historians, the writers of the i6th century had 
traditions to continue. It is doubtful indeed whether many of 
them can risk comparison as artists with the great names of 
Villehardouin and Joinville, iToissart and Comines. The 16th 
century, Iiowever, set the example of dividing the functions 
of the chronicler, setting those of the historian proper on om* 
side, and of the anecdote-monger and biographer on the other. 
The efforts at regular history made in this century w'cre not of 
the highest value. But on the other hand the practice of memoir- 
writing, in which the French wa*re to excel every nation in the 
w'orld, and of literary correspondence, in which th.ey \vcrc to 
excel even their memoirs, was solidly founded. 

One of the earliest historical writers of the century was Claude 
de Scyssel (1450-1520), whose history of Jxniis XII. aims not 
unsuccessfully at style. De Thou (1553-1617) wrote in I.atin, 
but Bernard de Girard, sieur du TTaillan (1537-1610), composed 
a Ilisloire de France on Thucydidean principles as transmitted 
through the successive mediums of Polybius, Guicciardini and 
Paulus Aemilius. The instance invariably quoted, after 'riiierry, 
of du Hainan’s method is his introduction, with appropriate 
speeches, of tw^o Merovingian statesmen who argue out the 
relative merits of monarchy and oligarchy on the occasion of 
the election of Pharamond, Besides du Haillan, la Popeliniere 
(c, 1540-1608), who less ambitiously attempted a history of 
Europe during his own time, and expended immense labour 
on the collection of information and materials, deserves mention. 

There is no such poverty of writers of memoirs. Robert 
de la Mark, du Bellay, Marguerite de Valois (the youngest or 
third Marguerite, first wdfe of Henri IV., 1553-1615), Villars, 
Tavannes, La Tour d’Auvergne, and many others composed 
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commentaries and autobiographies. The well-known and very 
agreeable Histoire dn gentil seigneur de Bayart (1524) is by 
an anonymous “Loyal Serviteur.’' Vincent Carloix (fl. 1550), 
the secretary of the marshal de Vielleville, composed some 
memoirs abounding in detail and incident. The Lettres of 
Cardinal d’Ossat (1536-1O04) and the Negoriations of Pierre 
Jeimnin (1540-1O22) liave always had a high place among 
documents of their kind. But there are four collections of 
memoirs concerning this time which far exceed all others in 
interest and importance. The turbulent dispositions of the time, 
the loose dependence of the nobles and even the smaller gentry 
on any single or central authority, the rapid chang(‘s of political 
situations, and the singularly active appetite, both for pleasure 
and for business, for learning and for war, which distinguished 
the French gentleman of the 36th century, place the memoirs 
of Frangois de l.anoue (1531-1501), Blaise de Monft]luc (1503- 
*577)^ Agrippa d'Aubigne and Ifierre de Bourdeille|sJ Brantome 
(1540-1614) almost at the head of thtj literature of their class. 
The name of Brantome is known to all who have the least 
tincture of French literature, and the works of the others are not 
inferior in interest, and perliaps superior in sjiirit and conception, 
to the Dames Galanles, the Grands Captlaines and tluj Hommes 
illnstres. The commentaries of Montluc, whi(*h Henri (Juatre is 
said to have called th(* soldier’s Bible, are exclusively military 
and deal with affairs only. Montluc was governor in Guienne, 
where he repressed the savage Huguenots of the south with a 
savagery worse than their own. He w^as, however, a partisan 
of order, not of (‘atholicism. He hung and shot both parties 
with perfect impartiality, and refused to have anything to ilo 
with the massacre of St Bartholomew'. Though he was a man 
of no learning, his style is excellent, being vivid, flexible and 
.straightforward. Lanoue, w^ht> was a moderate in politics, has 
left his principles reflected in his memoirs. D’Aubigne, .so otti'ii 
to be mentioned, gives tluj extreme Huguenot side as opposed 
to the royalist f)arlisanship of Montluc and the m’a media of 
Laiioue. Brantome, on the other hand, i > (juite 
from any political or religious prei)ossessions, and, 
indeed, troubles Jiimscdf very little about any such matters. 
He is ihc shrewd and somewhat cynk'al oi)server, moving 
through the irowd and taking note of its ways, its outward 
appearance, its heroisms and its follies. It is really dillicult 
to .say whether the recital of a noble deed of arms or IIk; telling 
of a scandalous story about a court lady gave him the most 
pleasure, and impossible to say w'lii( h he did best. Certainly 
he had ample material Jor both exer(‘is(s in the history of his 
time. 

The bran<‘ht‘s of lit(;rature of whic'h we have just given an 
account may be fairly connected, from the historical point ol 
view, wdth work of the same kind that went befon* as w* M as 
with work of the same kind that lollowcd them. It was not so 
with the literature of theology, law, ptilities and erurliliou, which 
the lOth century also produced, and with whu li it for the first 
time enlarged the rang(‘ of composition in the vulgar tongue. 
Not only had Latin been invariably adopted as the language 
of composition on siK'h subjects, but the style* of the treatises 
dealing with such matters had ])e(‘n traditional rather than 
original. In speculative philosophy or metaphysit s proper even 
this century did not witness a great development; p(Thaj)s, 
indeed, such a development was not to f)e <;xpected until the 
minds of men had in some degree settled down from their agitation 
on more practical matters. It is not without significance that 
Calvin (1509-1564) is the great figure in serious French jirosc* 
in the first half of the century, Montaigne the* corresponding 
figure in the sec’ond half. After Calvin and Montaigne we expesi 
Descartes. 

i6lh-Century Theologians, — In France, as in all other ccjuntries, 
the Reformation w'as an essentially popular movement, though 
from special causcis, such as the absence cjf political caMn 
homogeneity, the nobles took a more actix et part both 
with pen and sword in it than was the case in England. But the 
great textbook of the French Reformation was not the work 
of any noble. Jean Calvin’s Institution of the Christian Religion 
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is a i)o()k equally remarkable in matter and in form, in circum- 
stanc(;.s and in result. It is the first really great composition 
in argumentative J'Vench prose. Its severe logic and careful 
arrangement had as mu<h influence on I he maimer of future 
thought, both in PTanee and the other regions whither its wide- 
spread popularity carried it, as its style had on the expression 
of such thought. It was the work of a man of only seven-and- 
tw'enty, and it is impossible to exaggerate the originality of its 
manner \\lien we remember that hardly any models of French 
prose th.'ji existed except tales and chronicles, which required 
iind exhibitcjd totally different qualities of style. It is indeed 
jirobabk; that luid not the InsiitHtinn been first written by its 
aiithor in Latin, and afterwards translated by him, it might have 
had less dignity and vigour ; but it must at the same time be 
remembered that this process of composition was at least equally 
likely, in tht^ hands of any but a great genius, to produce a heavy 
and pedantic style neither PVcnch nor Latin in character. Some- 
thing like this result was actually ])roduced in some of Lalvin’s 
minor works, and still more in the works of many of his followers, 
whose lumbering langiuigc gained for itself, in allusion to their 
exile from PTance, the title of “style refugie.” Nevertheless, 
the use of the vulgar tongue on the ProU^stant side, and the 
possesswn of a work of such importance written therein, gave 
the Reformers an immense advantage which their adversaries 
were some lime in neutralizing. P'ven before the Jnstiiution, 
Lefeivre d’lCtaples (1455-1537) and (luillaume Farel (1489-1565) 
saw and utilized tlui importance of tlic vernacular. Calvin 
(i5o(/-i 56.|) was much helped by Pierre Viret (1511-1571), who 
wrote a large number of small theological and moral dialogue's, 
and of satirical pamphlets, destined to captivate as well as to 
instruct tlie lower people. The more famous lie/a ('rhecxlore do 
lleze) (r5ic;-'i6o5) wrote chiefly in Latin, but he comjiosccl in 
French an ecclesiastical history ol the Reformed churches and 
some translations of the I'salms. Marnix dc Sainte Aldcgondc 
(1530-1 593), a gentleman of llrabaiit, followed Viret as a satirical 
pamphleteer on the Protestant side. On the other hand, tlie 
Catholic' c'hainpions at first affected to disdain the use of the 
vulgar tongue, and their pamphleteers, when they did attempt 
it, were uneciual to thci task. 'Jowards the end of the centur}^ 
a more decent war was wagcnl with l*liilippe du JMessis Mornay 
(i54cj~i62 2) on the ITolesLant side', whose w'ork is at least as 
nnieh clire<'lecl against freethinkers and enemies of Christianity 
in general as against the dogmas and discipline of Rome. Ilis 
adversary, the redoubtable C'ardiiial du Perron (1556-16x8), 
who, originally a Calvinist, went over to the other side, employed 
I’Venc'h most vigorously in eontrovcrsial works, c'hiefly with 
rc?ferenc-e to the eucharist. I )u iV iron was celebrated as the? first 
controversialist of thc^ time, and obtained dialec'tical victories 
over all c'omers. At the same time the bishop of (ieneva, St 
P'rancis of Sales (i5t)7-i(>22), supported the Catholic sidt^, partly 
by rontrovcTsuil works, but still more by his devotional writings. 
'I’he Jnlrodndion to a Dmnil Life, whic'b, though actually 
fiublishc'd early in the next ccmtuiy, had been written some? time 
firevicnisly, shares with Calvin’s hidilnliou the position of the 
most important Iheologic'id work of the period, and is in remark- 
able c!ontrast with it in style and sentiment as well as in principles 
and plan. It has indeed been accused of a certain efleminacy, 
the appearance of wdiich is in all probability mainly due to this 
vcTy contrast. Thc^ lOlh c'entury does not, like the X7th, dis- 
tinguish itself by lilejavy exercises in the pulpit. The furious 
prcac:hers of the Ivcague, and their equally violent opponents, 
have no literary value. 

i 6 ih-Ccniury Mouilisls and Pohiical Writers, — ^I’he religious 
dissensions and jiolilical disturbances of the time could not fail 
to exert an influence on ethical and philosophical 
M/irm. thought. Vt‘t, as we have said, the century was 
not prolific of pure philosophical speculation. The 
scholastic tradition, though long sterile, still survived, and with 
it th(‘ habit of cc)mf)osing in Latin all works in any way connected 
with philosophy. The Logie of Ramus in 1555 is cited as the 
first departure from this rule. Other philosophical work.s are 
few, and chiefly o.xpress the doubt and the freethinking w^hich 


were characteristic of the time. This doubt assumes the form 
of positive religious scepticism only in the Cymhalum mundi of 
Bonaventure des Periers, a remarkable series of dialogues which 
excited a great storm, and ultimately drove the author to commit 
suicide, 'fhe Cymhalum mundi is a curious anticipation of the 
1 8th century. The literature of doubt, however, was to receive 
its principal accession in the famous essays of Michel Eyguem, 
seigneur dc Montaigne (1533-1592). It wmuld be a mistake to 
imagine the existence of any sceptical propaganda in this cluirm- 
ing and popular book. Its principle is not scepticism but egotism; 
and as the author was profoundly sceptical, this quality necessarily 
rather than intentionally appears. We have here to deal only very 
.superficially with this as with other famous books, but it cannot 
be doubted that it cxpress(*s the mental attitude of the latter 
part of the century as completely as Rabelais expresses the mental 
attitude of the early part. There is considerably less vigour and 
life in this attitude. Inquiry and protest have given way to a 
pLicid convkuion that there is not much to be found out, and 
that it docs not much matter; the erudition though abundant 
is less indiscriminate, and is taken in and given out with less 
gusto ; exuberant drollery has given way to quiet irony ; and 
though neither business nor pleasure is decried, both are regarded 
rather as useful piistimes incident to the life of man than with 
the eager appetite of the Renaissance. From the purely literary 
point of view', the style is remarkable from its absence of pedantry 
in construction, and yet for its rich vocabulary and picturesque 
brilliancy. The follower and imitator of Montaigne, Pierre 
Cluirron (1541-1603), carried his master’s scepticism to a some- 
what more positive degree. His principal book, Dc la sagesse, 
.scarcely deserves the comparative praise vvhich Pope has given 
it. On the other hand Guillaume du Vair (1556 1621), a lawyer 
and orator, takes the positive rather than the negative side in 
morality, and regards the vicissitudes in human affairs from the 
religious and theological point of view in a series of works 
characterized by the .sjxccial merit of the style of great orators. 

The revolutionary and innovating instinct which showed itself 
in the i6th century with reference to church government and 
doctrine spread naturally enough to political matters. The 
intolerable disorder of the religious wars naturally set the 
thinkers of the age speculating on the doctrines of government 
in general. The favourite and general study of antiejuity helped 
this tendency, and the great accession of royal power in all the 
monarchies of Kurojxe invited a speculative if not a practical re- 
action. The persecutions of the Protestants naturally provoked 
a republican spirit among them, and the violent antipathy 
of the League to the houses of Valois and Bourbon made its 
partisans adopt almost openly the principles of democracy and 
tyrarmicide. 

The greatest political waiter of the age is Jean Boclin (1530- 
1596), whose Republiquc is founded partly on .speculative con- 
siderations like the political theories of the ancients, 

4uid piurtly on an extended historical inquiry. Bodin, 
like most law vers wdio have token tlie royalist side, is for unlimited 
monarchy, but notwithstanding this, he condemns religious 
persecution and discourages slavery. In his speculations on the 
connexion between forms of government and natural causes, 
he serves as a link between Aristotle and Montesquieu. On the 
other hand, the ciiuses which we have mentioned made a large 
number of writers adopt opposite conclusions, fitienne de la 
Boetie (1530-1563), the friend of Montaigne’s youth, composed 
the Contre nn or Discours de la sewiiude voloniairc, a protest 
against the monarchical theory. The boldness of the protest 
and the affectionate admiration of Montaigne have given 
la Bo(*tie a much higher reputation tlxan any extant work of his 
actually deserves. The Contre nn is a kind of prize essay, full of 
empty det'lamalion Ixorrowed from the ancients, and showing no 
grasp of the practical conditions of politics. Not much more 
historically based, but far more vigorous and original, is the 
Franco-GaUia of Francois Ilotmann (1524-1590), a work which 
appeared both in Latin and French, which extols the authority 
of the states-general, represents them as direct successors of the 
political institutions of Gauls and Franks, and maintains the 
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right of insurrection. In the last quarter of the century political 
animosity knew no bounds. The Protestants beheld a divine 
instrument in Pol trot de Mere, the Catholics in Jacques C 16 mcnt. 
The Latin treatises of Hubert Languct( 1518-1581) and Buchanan 
formally vindicated — the first, like Hotmann, the right of re- 
bellion based on an original contract between prince and people, 
the second the right of tyrannicide. Indeed, as Montaigne 
confesses, divine authorization for ]K>litical violence was claimed 
and denied by lx)th parties according as the possession or the 
expectancy of power belonged to each, and the excesses of the 
preachers and pamphleteers knew no bounds. 

Every one, however, was not carried away. The literary 
merits of the chancellor Michel de I’Hopital (1507-1573) are not 
very great, but his efforts to promote peace and moderation were 
unceasing. On the other side I^noue, with far greater literary 
gifts, pursued the same ends, and pointed out the ruinoirs 
consequences of continued dissension. Du Plessis Momay took 
a part in political discussion even more important than that 
which he bore in religious polemics, and was of the utmost service 
to Henri Quatre in defending his cause against the League, as 
was also Hurault, another author of state papers. Du Vair, 
already mentioned, powerfully assisted the same cause by his 
successful defence of the Salic law, the disregard of which by the 
Leaguer states-general was intended to Icacl to the jidmission of 
the Spanish claim to the crown. But the foremost work against 
the League was the famous Satire Mmippee ( 1504 ), 
^iaipp^e. ^ literary point of view one of the most remarkable 
of political books. The Me flippy was the work of no 
single author, but was due, it is said, to the collaboration of five, 
J'ierre Leroi, who has the credit of the idea, Jacques Clillot, 
Florent ('hreticn, Nicolas Rapin (1541-1596) and Pierre Pithou 
(^ 539 ~^ 59 ^')^ with some assistance in verse from Passerat and 
(biles Durand. The book is a kind of burlesque report of the 
meeting of the states-general, called for the purpose of supporting 
the views of the League in 1593. It gives an account of the 
procession of opening, and then we have the supposed speeches 
of the principal characters — the due dc Maycnne, the papal 
legate, the rector of the university (a ferocious Leaguer) and 
others. But by far the most remarkable is that attributed to 
Claude d’Aubray, the lejuler of I he 7 VVr.v Elat, and said to be 
written by Pithou, in which all the evils of the time and the 
mal[>ractices of the leaders of the l^ciague are exposed and 
branded. Tlie satire is extraordinarily bitter and yet perfectly 
good-humoured. It resembles in character rathcT that of 
Butler, who unquestionably imitated it, than any other. The 
style is perfectly suited to the purpose, having got rid of almost 
all vestiges of the cumbrousness of the older tongue without 
losing its picturesque quaintness. It is no wonder that, as vve arc 
tolfl by contemporaries, it did more for Henri (Juatnt llian all 
other writings in his cause. In connexion with politics some 
mention of legal orators and writers may be necessary. In 1539 
the ordinance of Viller.s-Cottcrets enjoined the exclusive use of 
the French language in legal pn»cedure. The bar and bench of 
France during the century produced, however, besides those 
names already mentioned in other connexions, cmly one deserving 
of special notice, that of ICtienne Pasquier (1529-1615), author 
of a celebrated speech against the right of the Jesuits to lake 
part in public teaching. This he inserted in his great work, 
Recherches de la France, a work dealing with almost every 
aspect of French history whether political, antiquarian f)r 
literary. 

i 6 ih-Century Savants, — One more division, and only one, 
that of scientific and learned writers pure and simple, remains. 
Much of the work of this kind during the period was naturally 
done in Latin, the vulgar tongue of the learned. But in France, 
as in otlier countries, the study of the classics led to a vast 
number of translations, and it so happened that one of the 
translators deserves as a prose writer 0. rank among the highest. 
Many of the authors already mentioned contril^uted to the 
literature of translation. Des Periers translated the Platonic 
dialogue Lysis, la Bo6tie some works of Xenophon and Plutarch, 
du Vair the De corona, the In Ctesiphontem and the Pro Milone, 


Salel attempted the Iliad, Belleau the false Anacreon, Baif some 
plays of Plautus and Terence. Besides these Lefevre d’Jitaples 
gave a version of the Bible', Saliat one of Ilerodolus, and Louis 
Leroi (1510 1577), not to be confounded with the part author 
of the Mhtippec, many works of Plato, Aristotle and other (Vreek 
writers. But while most if not all of these translators owed the 
merits of their work to their originals, and des<Tvcd, much more 
deserve, to be read only by those to whom those originals are 
.sealed, Jacque.s Amyot (1513-1503), bishop of Aiixerre, 
takes rank as a hVench classic by his translnlioiis 
of Plutarch, Longus and Heliodonis. 'I'he julmiration which 
Amyot excited in his own time was immense. Montaigne 
declares that it was thanks to him that his contemporaries 
knew how to sjx^ak and to write, and the Academy in the next 
age, though not too much inclined to honour its predecessors, 
ranked him as a model. His PhiUir<*h, which had an enormous 
influence at the time, and coloured perhaps mon* than any 
cla.ssic the thoughts and writings of the 16th century, both in 
French and English, was then considered his tnaslcrpiecc. Now'- 
adays perhaps, and from the purely literary standpoint, that 
position would be assigned to his exquisite version of the ex- 
quisite story of Daphnis and Fhloe. It is needless to say 
that absolute fidelity and exact scholarship are not the pre- 
eminent merits of the.se versions. They are not philological 
exercises, hut works of art. 

On the other hand, ('laude FaucheL (1530-1601^ in two anti- 
quarian works, Anliquitcs ^auloises el jran(oises and J'Ori^inc de 
la lan^ne et de la poesie franfaisr, displays a remarknble critical 
facility in sweeping away the fabkis which had encnmbcTed 
histor)^ Faiichet had the (for his time) wonderful habit of 
consulting manuscripts, and we owe to him literary notices of 
many of the troiiviVes. At the same time Francois Griide, sieur 
de la Croix du Maine (1552-159?), and Antoine Duverdier 
(1544-1600) founded the study of bibliography in I'Vanee. 
Pasquier’s Recherches, already alluded to, carries out the prin- 
ciples of Fauchet independently, and besides treating the history 
of the pasl in a triifj critical s[)irit, siipplii's ns with voluminous 
and invaluable infonnation on conteini)()rary ])olitics and litera- 
ture. lie has. moreover, the merit winch hanchet had not, of 
being an cx<‘ellent writer. Henri Estienne [Stephanus] (1528- 
1598) also deserves notice in this place, both lt)r eerlaiu treatises 
on the French language, full of critical (T0tch(*1s, anrl also for 
his curious Apolof^ie pour Ilrrodote, a remarka-ble I>Of;k not 
fXirticiilarly ea.sy to class. Jl consists partly of a defence of its 
nominal subject, partly of .satirical polemic's on th(^ Protc'stant 
side, and is filled almost equally w'ith erudition and with the 
I niflooiKTy and jalrasie of the time. Thf' hook, iiifh‘(*(l, was 
much too R.'ibelaisian to suit the taslc.s of those in who-^c defcnc'e 
it was composed. 

'I'he i6th century is somewhat tf»o c'arly for us to speak ol 
science, and sncli scie.nce as was then composed Jjills lor the 
most i)arl outside French liU'raturc. 'J'Jie lana iis j)oLttT, 
Bernard Palissy (1510-1590), however, was not much less 
skilful as a fashioner of words than as a fashioncT of pots, and 
his description of the (lifliculties of hi.s experiniciits in er)aiii( liing, 
which lasted sixteen years, is well known. The great surgeon 
Ambrose Par6 (r. 1510-1590) was also a writer, and his desciip- 
tions of his military experiences at Turin, Metz and elsewhere 
have all the charm of the i6th-ccntnry meicoir. 'J'he only other 
writers who nxjuirc special men lion are Olivier de Serres (1539- 
1619), who composed, under the title r>f Theatre d'agricidiitre, a 
complete treatise on the various operations of rural ec'onomy, 
and Jacques du Foiiillonx (1521-1580), who wrote on hunting 
(La Venerie). Both became extremely popular and were fre- 
quently reprinted. 

jyth-Ceniury Poetry.— It is not always easy or possible to make 
the end or the beginning of a literary epoch .synchronize exactly 
with historical flates. it happens, however, that for 
once the beginning of the 17th century coincides 
almost exactly with an entire revolution in French literature. 
Tlie change of direction and of critical standard given by Franf;oi.; 
de Malherbe (1556-1628) to poctr>^ was to last for two whole 
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centuries, and to determine, not merely the language and com- 
plexion, but also the form of French verse during the whole of that 
time. Accidentally, or as a matter of logical consequence (it 
would not be proper here to attempt to decide the question), 
poetry became ahntjst synonymous with drama. It is true, 
as we shall have to point out, that there were, in the early part 
of the 1 7 til century at least, poets, properly so called, of no con- 
temptible merit. But their merit, in itself respectable, sank in 
comparison with the far greater merit of their dramatic rivals. 
Thdophile de Viau and Racan, Voiture and Saint-Amant cannot 
for a moment be mentioned in the same rank with C'orneille. 
It is certainly curious, if it is not something more than curious, 
that this decline in poetry proper should have coincided with the 
so-called reforms of Malherbe. The tradition of respect for this 
elder and more gifted Boileau was at one time all-powerful in 
France, and, notwithstanding the Romantic movement, is still 
strong. In rejecting a large number of the importations of the 
Ronsardists, he certainly did good service. But it is difTicult to 
avoid ascribing in great measure to his influence the origin of 
the chief faults of modern French poetry, and modern French 
in general, as compared with the older language. He pronounced 
against “ poetic diction ” as such, forbade the overlapping 
{enjamhemenl) of verse, insisted that the middle pause should be 
of sense as well as sound, and that rhyme must satisfy eye as 
well as ear. Like Pope, he sacrificed everything to “ correctness,’' 
and, unliK'kily for French, the sacrifice was made at a time w'hen 
no writer of an absolutely supreme order had yet appeared in the 
language. With Shakespeare and Milton, not to mention scores 
of writers only inferior to them, safely garnered, Pope and his 
followers could do us little harm. Cbrneille and Moliere unfortun- 
ately came after Malherbe. Yet it would be unfair to this writer, 
however badly we may think of his influence, to deny him talent, 
and even a certain amount of poetical inspiration. lie had not 
felt his own influence, and the very influences which he despised 
and proscril)ed prodiu'ed in him much tolerable and some admir- 
able verse, though he is not to be named as a poet with Regnier, 
who had the courag(‘, the sense and the good taste to oppose 
and ridicule his innovations. Of Mallierbe’s school, Honorat de 
Bueil, marquis dc Racan (c58()-i67o), and hYanvois de Maynard 
(1582-16.16) were the most remarkable. The former was a true 
poet, tliough not a very strong one. lake his master, he is best 
when he follows the models whom that master contemned. 
Perhaps more than any other poet, he set tlie exam])le of the 
classical alexandrine, the smooth and melodious but monotonous 
and rather effeminate measure which Racine was to bring to the 
highest perfection, and whi(‘h his successors, while they could not 
improvt; its smoothness, were to make more and more monotonous 
until the genius of Victor Hugo once more broke up its facile 
polish, supplied its stiff uniformity, and introduced vigour, 
variety, colour and distinctness in the place of its feeble sameness 
and its pale indecision. But the vigour, not to say the licence, 
of the lOtli century could not thus (lie all at once. In Tluuiphile 
de Viau ( 1 591 -1626) the early years of the 1 7th century had their 
Villon. The later poet w'as almost as unfortunate as the earlier, 
and almost as disrej>uta!)le, but he had a great share of poetical 
and not a small one of critical power. The Mle nirager under 
which he complains that he was born was at least kind to him 
in this respect ; and his readers, after he had been forgotten for 
two centuries, have once more done him justice. Racan and 
Theophile were follo>vcd in the second quarter of the century 
by two schools which sufficiently well represented the tendencies 
of each. The first was that of Vincent Voiture (i5(>8-i648), 
Isiuic de Benserade (i6i2~i0(;i), and other poets such as Claude 
de ^laleville (i5t)7-i6.t7), author ot La Bdle Maiinntse, who were 
c(>nn(‘cted more or less wdth the famous literary coterie of the 
Hotel de Rambouillet. Theophile was less worthily succeeded by 
a class, it can hardly be called a school of poets, some of whom, 
likt* Clerard Saint- Attuint (1594-1660), wrote drinking songs 
of merit and other light pieces ; others, like Paul Scarron (1610- 
1660) and Sarrasin (1603 ? 4 ? 5 ?-i654), devoted themselves 
rather to burlesque of serious verse. Most of the great dramatic 
authors of ihe time also wrote miscellaneous poetr\’, and there 


was even an epic school of the most singular kind, in ridiculing 
and discrediting which Boileau for once did undoubtedly good 
service. The Pucelle of Jean Chapelain (1595-1674), the unfor- 
tunate author who was deliberately trained and educated for a 
poet, who enjoyed for some time a sort of dictatorship in French 
literature on the strength of his forthcoming work, and at whom 
from the day of its publication every critic of French literature 
has agreed to laugh, was the most famous and perhaps the worst 
of these. But Georges de Scud^ry (1601-1667) wrote an Alartc, 
the Pere le Moyne (1602-1671) a Saint Louis, Jean Desmarets 
de Saint-Sorlin (1595-1676), a (Iramatist and critic of some note, 
a Clovis, and Saint-Amant a Mdise, which were not much better, 
though Theophile Gautier in his Grotesques has valiantly defended 
these and other contemporary versifiers. And indeed it cannot 
be denied that even the epics, especially Saint Louis, contain 
flashes of finer poetry than France was to produce for more than 
a century outside of the drama. Some of the lighter poets and 
classes of poetry just alluded to also produced some remarkable 
verse. The Precieuses of the Hotel Rambouillet, with all their 
absurdities, encouraged if they did not produce good literary 
work. In their society there is no doubt that a great reformation 
of manners took place, if not of morals, and that the tendency 
to literature elegant and polished, yet not destitute of vigour, 
which marks the 17th century, was largely developed side by 
side with much scandal-mongering and anecdotage. Many of the 
authors whom these influences inspired, such as Voiture, Saint- 
Evremond and others, have been or wdll be noticed. But even 
such poets and wits as Antoine Baudouin de Senece (1643-1737), 
Jean de Segrais (1624-1701), Charles Faulure dc Ris, sicur de 
Charleval (1612-1693), Antoine Godeau (1605-1672), Jean Ogier 
de Gornbaud (1590-1666), are not without interest in the history 
of literature ; while if Charles Cotin (1604-1682) sinks below this 
level and deserves Molit'^rc’s caricature of him as Trissotin in 
Les Femmes savantes, Gillcs dc M^.nage (1630-1692) certainly 
rises above it, notwithstanding the companion satire of Vadius. 
Menage’s name naturally suggests the Ana which arose at this 
time and were long fashionable, stores of endless gossij), some- 
times providing instruction anci often amusement. The Guir- 
lande de Julie, in which most of the poets of the time celebrated 
Julie d’Angennes, daughter of the marquise de Rambouillet, is 
perhaps the best of all such albums, and Voiture, the typical poet 
of the coterie, was certainly the best writer of vers de societe 
who is known to us. The poetical war which arose between the 
IJranistes, the followers of Voiture, and the Jobistes, those of 
Benserade, produced reams of sonnets, epigrams and similar 
verses. This habit of occasional versification continued long. 
It led as a less important consequence to the rhymed Gazettes of 
Jean Loret (d. 1665), which recount in octosyllabic verse of a 
light and lively kind the festivals and court events of the early 
years of Louis XIV'. It led also to perhaps the most remarkable 
non-dramatic poetry of the century, the Contes and Fables of 
Jean de la Fontaine (1621-1695). No French writer is better 
known than la Fontaine, and there is no need to dilate on his 
merits. It has been well said that he completes MolitTe, and that 
the two together give something to PVench literature which no 
other literature possesses. Yet la Fontaine is after all only a 
writer of fabliaux, in the language and with the manners of his 
own century. 

All the writers we have mentioned belong more or less to the 
first half of the century, and so do Valentin Conrart (1603-1675), 
Antoine Furetierc (1626-1688), Chapellc (Claude Emmanuel) 
riluillier (1626-1686), and others not w'orth special mention. 
The latter half of the century is far less productive, and the 
poetical quality of its production is even low^r than the quantity. 
In it Boileau (1636-1711) is the chief poetical figure. Next to 
him can only be mentioned Madame Deshoulieres (1638-1694), 
Guillaume de Br6beuf (1618-1661), the translator of Lucan, 
Philippe Quiiiault ( 1O35-1688), the composer of opera libretti. 
Boileau’s satire, where it has much merit, is usually borrowed 
direct from Horace. He had a certain faculty as a critic of the 
slashing order, and might have profitably used it if he had written 
in prose. But of his poetry it must be said, not so much that it is 
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bad, as that it is not, in strictness, poetry at all, and the same 
is generally true of all those who followed him. 

jyth-Ceniury Drama, — We have already seen how the medieval 
theatre was formed, and how in the second half of the 1 6th century 
it met with a formidable rival in the classical drama of Jodelle 
and (larnier. In 1 588 mysteries had been prohibited, and with 
the prohibition of the mysteries the ('onfraternity of the Passion 
lost the principal part of its reason for existence. The other 
bodies and societies of amateur actors had already perished, and 
at length the Hotel de Bourgogne itself, the home of the con- 
fraternity, had been handed o\'er to a regular troop of actors, 
while companies of strollers, whose life has lieen vividly depicted 
in the Roman comique of Scarron and the Capiiainc Fracassc 
of Th6ophile Oautier, wandered all about the provinces, llie old 
farce was for a time maintained or revived by 'labarin, a remark- 
able figure in dramatic history, of whom but little is known. 
The great dramatic author of the first quarter of the 1 7th century 
was Alexandre Hardy (i56c>-i63i), who surpassed even Heyw^ood 
in fecundity, and very nearly approached the por- 
tentous productiveness of Lope dc VT‘ga, Seven 
hundred is put down as the modest total of Flardy's pieces, but 
not much more than a twentieth of these exist in print. From 
these latter we can judge Hardy. Tiiey are hardly up to ihv 
level of the worst specimens of the contcmporaiy'^ J^lizabethan 
theatre, to which, however, they bear a certain resemblance. 
Marston's Insatiate Countess and the worst j)arts of ('liapman's 
Bussy d'Amhois may give English readers some notion of Ihem. 
Yet Hardy was not totally devoid of merit. H(‘, imitated and 
adapted Spanish literature, which was at tliis time to France 
what Italian was in the century before and J^nglish in the cenlurN' 
after, in the most indiscriminate manner. But he had a consider- 
able ('ommand of grandiloquent and melodramatic expression, 
a sound theory if not a sound jiractice of tragic writing, and tliat 
peculiar knowledge of theatrical art and of the taste of the 
theatrical public which since his time has been the special posses- 
sion of the French playwright. It is instructive to compare the 
influence of his irregular and faulty genius with that of the regular 
and precise Malherbe. From Hardy to Rotrou is, in point of 
literary interest, a great step, and from Rotrou to ('orneillc a 
greater. Yet the theory of Hardy only wanted the genius of 
Rotrou and Corneille to produc'e the latter. Jean de Rotrou 
(1610-1650) has been called the French Marlowe, and there is 
Rotrou ^ curious likeness and yet a curious contrast between 
■ the two poets. The best parts of Rotrou’s two best 
plays, Venccslas and Si Genest, are quite beyond comparison 
in respect of anything that preceded them, and the central 
speech of the last-named play will rank with anything in 
French dramatic poetry. Contemporary with Rotrou were 
other dramatic writers of considerable dramatic importance, 
most of them distinguished by the faults of the Spanish 
school, its declamatory rodomontade, its conceits, and its 
occasionally preposterous action. Jean de Sch^landre (d. 
1635) has left us a remarkable work in Tyr ct Sidon, which 
exemplifies in practice, as its almost more remarkable preface by 
Franyois Ogier defends in principle, the English-Spanish model. 
Th^ophile de Viau in Pyrame et Thisbe and in Pasiphae produced 
a singular mixture of the classicism of (larnier and the extra- 
vagancies of Hardy. Scud^rv in L' Amour iyrannique and other 
plays achieved a considerable success. The Marianne of Tristan 
(1601-1655) and the Sophonisbe of Jean de Mairet (1604 1686) 
are the chief pieces of their authors. Mairet resembles Marston 
in something more than his choice of subject. Another dramatic 
writer of some eminence is Pierre du Ryer (1606-1648). But 
the fertility of France at this moment in dramatic authors 
was immense ; nearly 100 are enumerated in the first quarter 
of the century. The early plays of Pierre Corneille 
* (1606-1684') showed all the faults of his contemporaries 
combined with merits to which none of them except Rotrou, 
and Rotrou himself only in part, could lay claim. His first play 
was M elite, a comedy, and in Clitandre, a tragedy, he soon pro- 
duced what may perhaps be not inconveniently taken as the 
typical piece of the school of Hardy. A full account of Corneille 


may be found elsevvhere. It is sufficient to say here that his 
importance in French literature is quite as great in the way of 
influence and example as in the way of intellectual excellence. 
The Cid and the Menteur are rcs])ectively the first cxamjdes of 
French tragedy and comedy which can be called modern. But 
this influence and example did not at first find many imitators. 
Corneille was a member of Richelieu's band of five poets. ()1 
the other four Rotrou alone deserves the title : the remaining 
three, the prolific abbe de Koisrobert, (luillainne ('olletet (whose 
most valuable work, a MS. Ijves of tracts, was ncs'cr printed, and 
burnt by the ('ommunards in 1871), and ('land*' de Lestoile 
(1597-1651), are as dramatists worthy of no notice, nor were they 
soon followed by others more worthy. \’et before many vears 
had passed the example^ which ('orneille had set in tragedy and 
in comedy were followed up by unquestionably the great (‘st coini<* 
WTiter, and by one who long held the position of the greatest 
tragic writer of France. Beginning with men^ fan'os of th(‘ 
Italian type, and ])assing from these to comedies still of an Italian 
character, it was in Ja's Pr/rieuses ridicules, acted in i65(), that 
Moliere (1622-1673), in tin* words of a spectator, hit 
at last on “ la bonne coinedie.'’ The next fifteen years 
comprise the whole of his best known work, tin* finest expression 
beyond doubt of a certain class of coimdy that any literature 
has produced. Tint tragic, masterpi<‘ces of Kacin{‘ nadnc 
(j63«/-i(k) 9) w'cri' not far from coim'iding with the 
('oinic inasterpieci's of Moliere, tor, with the exccjition of the 
remarkable aftergrowth of Plsther and . ithalie, they witi* produced 
chiefly between 1667 and 1677. Both Racine and MoIktc fall 
into the class f>f writers who rc(|uire separati* mi nt ion. Here 
we can only remark that both to a certain extent committed 
and encouraged a fault w'hic'h distinguished much subse(|uent 
French dramatic literature. 'I'his was the too great individuali/. 
ing of one point in a character, and the making the, man or woman 
nothing but a blunderer, a lover, a coxiomb, a tyrant and the 
like. The very titles of French plays show this infhuaice — they 
are Le Grandeur, l.e Joueur, cVc. The comjilexity of human 
character is ignoied. This fault distinguishes both Moliere and 
Racine from writers of the \erv highest order ; and in esjiecial 
it distinguishes the comedy of Moliere and the tragedy id Racine 
from the comedy and tragedy of Shak(‘speare. In all jirobabihty 
this and other defects of the hVimch drama (which are not wholly 
apparent in the work of Moliere ami ('orneille, are shown in 
their most favourable light in those of Racine, and apfiear in all 
their deformity in the successors of the latter) arise from the 
rigid adoption of the Aristotelian theory of the drama with its 
unities and other restrictions, (‘specially as transmitted by Horace 
through Boileau. This ado|)lion was very' much due to the in- 
fluence of the French Academy, which was founded unolTicially 
by (’onrart in 1629, which received official standing six years Inter, 
and which continued the tradition of Malherbe in 
attempting constantly to school and correct, as the 
phrase went, the somewhat disorderly instincts of 
the early French stage, h'ven the ('id was formally censured 
for irregularity by it. But it is fair to say that Fram^ois H^delin, 
abb6 d’Aubignac (1604- 1676), whose Pratique du theatre is the 
most wooden of the critical treatises of tlie time, was not an 
academician. It is difficult to say whether the subordination 
of all other classes of composition to the drama, wliich has ever 
since been characteristic of French literature, was or was not 
due to the predilection of Richelieu, the main protector if not 
exactly the founder of the Academy, for the theatre. Among 
the immediate successors and later contemporaries of the three 
great dramatists w'e do not find any who deserve high rank as 
tragedians, though there are some whose comedies arc more than 
respectable. It is at least significant that the restriitions im- 
posed by the academic theory on the comii* drama were far less 
severe than those whii'h tragedy had to unrlergo. 'I'lie latter was 
practically confinerl, in respect of sources of attraction, to the 
dexterous manipulation of the unities : the interest of a plot 
attenuated as much as possible, and intended to produce, instead 
of pity a mild sympathy, and instead of terror a mild alarm 
(for the purists decided against Corneille that “admiration was not 

xr. 5 
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a tragic passion ; and lastly the composition of long tirades 
of smooth but monotonous verses, arranged in couplets tipped 
with delicately careful rhymes. Only Thomas Corneille (1625- 
1709), the inheritor of an older tradition and of a great name, 
deserves to be excepted from the condemnation to be passed on 
the lesser tragedians of this period. He was unfortunate in 
possessing his brother’s name, and in being, like him, too volumin- 
ous in his compositions ; but Camma, Ariane, Le Comte d' Essex, 
are not tragedies to be despised. On the other hand, the names of 
Jean de Campistron (1656-1723) and Nicolas Pradon (1632-1698) 
mainly serve to point injurious comparisons ; Joseph Francois 
Duche (1668-1704) and Antoine La Fosse (1653-1708) are of still 
less importance, and Quinault’s tragedies are chiefly remarkable 
because he had the good sense to give up writing them and to 
take to opera. The general excellence of French comedy, on the 
other hand, was sufficiently vindicated. Besides the splendid 
sum of Moli^re’s work, the two great tragedians liad each, in 
Le Menteur and Les Plaideurs, set a capital example to their 
succcss(»rs, which was fairly followed. David Augustin de 
Bnieys (1640-1723) and Jean Palaprait (1650-1721) brought out 
once more the ever new Advocat Paielin besides the capital 
Grofideur already referred to. Q^iinault mid Qimpistron wrote 
fair comedies. Florent Carton Dancourt (1661-1726), Charles 
RiviAre Dufresny {c, 1654-1724), Edmond Boursault (1638-1701), 
were all comic writers of considerable merit. But the chief comic 
dramatist of the latter period of the 17th century was Jean 
Fran<;x)is Rcgnard (1655-1700), whose Joueur and Lcgaiaire 
are Cf)medic*s almost of the first rank. 

lyth-Ccniury Fiction. — In the department of literature which 
comes between poetry and prose, that of romance -writing, 
^ ^ the 17th century, excepting one remarkable develop- 

R^Mttce. was not very fertile. It devoted itself to so 

many new or changed forms of literature that it liad no 
time to anticipate the modern novel. Yet at the beginning 
of the century one very curious form of romance-writing w^as 
diligently cultivated, and its popularity, for the time immense, 
prevented the introduction of any stronger style. It is remark- 
able that, as the first quarter of the 17th century was pre- 
eminently the epoch of Spanish influence inFrance,the distinctive 
satire of ('ervantes should have been less imitated than the 
models which Cervantes satirized. However this may be, the 
romances of 1600 to 1650 fonn a class of literature vast, isolated, 
and, perhaps, of all such clas.ses of literature most utterly 
obsolete and extinct. Taste, affectation or antiquarian diligence 
have, at one time or another, restored to a just, and sometimes 
a more than just, measure of reputation most of the literary 
relies of the past. Romances of chivalry, fabliaux, early drama, 
J^roven^al poetry, prose c:hr()nicles, have all Imd, and deservedly, 
their rehabilitators. But Polcxandre and Cleopdtre, Clelie and 
the (trafid (yrus^ have been too heavy for all the industry and 
energy of literary antiquarians. As we have already hinted, 
the nearest ancestry” which can be found for them is the romances 
of the Amadis type. But the Avuidis^ and in a less degree its 
followers, although long, are Jong in virtue of incident. The 
romances of the Clelte type are long in virtue of interminable 
discourse, moralizing and description. Their manner is not 
unlike that of the Arcadia and the Euphues which preceded them 
in England : and they express in point of style the tendency 
which simultaneously mjinifested itself all over Europe at this 
period, and whose,, chief exponents were Gongora in Spain, 
Marini in Italy, and Lyly in England. Everybody knows the 
Carte de Tcndre which originally appeared in CUlie, while most 
people have heard of the shepherds and shepherdesses who 
figure in the Astree of Honord D’Urf6 (1568-1625), on the borders 
of the Lignon ; but here general knowledge ends, and there is 
perhaps no reason why it should go much further. It is suffi- 
c'ient to say that Madeleine de Scud6ry (1607-1701) principally 
devotes herself in the books above mentioned to laborious 
gallantry and heroism. La Calpr^nede (1610-1663) in Cassandre 
ft Clhpdire to something which might have been the historical 
novel if it had been constructed on a less preposterous scale, 
and Marin le Roy de Gomberville (1600-1647) in Polexandre 


to moraJizings and theological discussions on Jansenist principles, 
while Pierre Camus, bishop of Belley (1582-1652), in Pedombe 
and others, approached still nearer to the strictly religious story. 
In the latter part of the centuiy, the example of La F'ontaine, 
though he himself wrote in pc«try, helped to recall the tale- 
tellers of France to an occupation more worthy of them, more 
suitable to the genius of the literature, and more likely to last. 
The reaction against the Clelie school produced first Madame de 
Villedieu (Catherine Desjardins) (1632-1692), a fluent and 
facile novelist, who enjoyed great but not enduring popularity. 
Tlie form which the prose tale took at this period was that of 
the fairy story. Perrault (1628-1703) and Madame d’Aulnoy 
(d. 1 705) composed specimens of this kind which have never ceased 
to be popular since. Hamilton (1646-1720), the author of the 
well-known Memoires du comic de Gramont, wrote similar stories 
of extraordinary merit in style and ingenuity. There is yet a 
third class of prose writing which deserves to be mentioned. It 
also may probably be traced to Spanish influence, that is to say, 
to the picaresque romances which the i6lh and 17th centuries 
produced in Spain in large numbers. The most remarkable 
example of this is the Roman comique of the burlesque writer 
Scarron. The Roman bourgeois of Antoine Furetiere (1619-1 688) 
also deserves mention as a collection of pictures of the life of the 
time, arranged in the most desultory manner, but drawn with 
great vividness, observation and skill. A remarkable writer who 
had great influence on Moli^re has also to be mentioned in this 
connexion rather than in any other. This is Cyrano de Bergerac 
(1619-1655), who, besides coniposing doubtful comedies and 
tragedies, writing political pamphlets, and exercising the task 
of literary criticism in objecting to Scarron’s burlesques, produced 
in his Ilistoires comiques des Hats el empires de la lunc et du soldi, 
half romantic and half satirical compositions, in which some 
have seen the original of Gulliver s Travels, in which others have 
discovered only a not very successful imitation of Rabelais, 
and which, without attempting to decide these questions, may 
fairly be ranked in the same class of fiction with the masterpieces 
of Swift and Ralielais, though of course at an immense distance 
below them. One other work, and iu literary influence perhaps 
the most remarkable of its kind in the century, remains. Madame 
de I^xfayette, Marie de la Vergne (1634-1692), the friend of La 
Rochefoucauld and of Madame de Sevigne, tl\ough she did not 
exactly anticipate the modern novel, showed the way to it in 
her stories, the principal of which arc Zaide and still more La 
Princessc dc Cleves. The latter, though a long way from Manon 
Lescaut, Clarissa, or Tom Jones, is a longer way still from Polcx^ 
andre or the Arcadia. The novel becomes in it no longer a more 
or less fictitious chronicle, hut an attempt at least at the display 
of cliaracter. La Prince sse de Cleves has never V)cen one of the 
works widely popular out of their own country, nor perhaps 
does it deserve such popularity, for it has more grace than 
strength ; but as an original effort in an important direction 
its historical value is consideralile. But with this exception, 
the art of fictitious prose composition, except on a small scale, 
is certainly not one in which the century excelled, nor arc any 
of the masterpieces which it produced to be ranked in this class. 

jph-Century Prose. — If, however, this was the case, it cannot 
be said that French prose as a whole was unproductive at this 
time. On the contrary, it was now, and only now, j 
that it attained the strength and perfection for which Baitmcaad 
it has been so long renowned, and which has perhaps, modern 
by a curious process of compensation, somewhat 
deteriorated since the restoration of poetry proper 
in France. The prose Malherbe of French literature was Jean 
Guez dc Balzac (1594-1654). The writers of the 17th century 
had practically creat^ the literary language of prose, but tliey 
had not created a prose style. The charm of Rabelais, of Amyot, 
of Montaigne, and of the numerous writers of tales and memoirs 
whom we have noticed, was a charm of exuberance, of naivetfi, 
of picturesque effect — in short, of a mixture of poetry and prose, 
rather than of prose proper. Sixteenth-century French prose 
is a delightful instrument in the hands of men and women of 
genius, but in the hands of those who have not genius it is full 
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of defects, and indeed is nearly unreadable. Now, prose is 
essentially an instrument of all work. The poet who has not 
genius had better not write at aJl ; the prose writer often may 
and sometimes must dispense with this qualification. He has 
need, therefore, of a suitable machine to help him to perform 
his task, and this machine it is the glory of balzac to have done 
more than any other person to create. He produced himself 
no great work, his principal writings being letters, a few discourses 
and dissertations, and a work entitled Le Socrate Chretien^ a 
sort of treatise on political theolo^. But if the matter of his 
work is not of the first importance, its manner is of a very diflcrent 
value. Instead of the endless diffuseness of the preceding century, 
its ill-formed or rather unformed sentences, and its haphazard 
periods, we find clauses, sentences and paragraphs distinctly 
planned, shaped and balanced, a cadence introduced which is 
rliy thmical but not metrical, and, in short, prose which is written 
knowingly instead of the prose which is unwittingly talked. 
It has been well said of him that he “ ecrit pour ecrirc ” ; and 
such a man, it is evident, if he does nothing else, sets a valuable 
example to those who write because they have something to say. 
Voiture seconded Balzac without much intending to do so. 
His prose style, also chiefly contained in letters, is lighter than 
that of his contemporary, and helped to gain for French prose 
the tradition of vivacity and sparkle which it has always 
possessed, as well as that of correctness and grace. 

jylJi- Century History, — In historical composition, especially 
in the department of memoirs, this period was exceedingly lich. 
At last there was written, in French, an entire history of France. 
The author was Francois Eudes de Mezeray (1610-^1683), whose 
work, though not exhibiting the perfection of style at which some 
of his contemporaries had already arrived, and though still more 
or less uncritical, yet deserves the title of history. The example 
was followed by a large number of writers, some of extended 
works, some of histories in part. Mezeray himself is said to 
have had a considerable share in the Histoire du roi Henri le 
grand by the archbishop P^refixe (1605-1670); Louis Maimbourg 
(t6io-i686) wrote histories of the Ousades and of the League ; 
Paul Pellisson (1624-1693) gave a history of Louis XIV. and a 
more valuable Meinoire in defence of the superintendent Fouquet. 
Still later in the century, or at the beginning of the next, the 
PtVe d’OrFans (1644-1698) wrote a history of the revolutions 
of England, tlie Pere T)aniel (1649-1728), like d’Orleans a 
Jesuit, composed a lengthy history of France and a .shorter one 
on the French military forces. Finally, at tlie end of the period, 
comes the great ecclesiastical history of Claude Fleury (1640- 
1723), a work which perhaps belongs more to the .section of 
erudition than to that of history proper. Ihree small treatises, 
however, composed by different authors towards the middle 
part of the century, supply remarkable instances of prose style 
in its application to history". These are the Conjurations du 
comie de Fiesque, written by the famous Cardinal de Retz 
(1613-1679), the Conspiration dc Wahtcin of Sarrasin, and the 
Conjuration dcs Espagunls contre Venisej composed in 1672 
by the abbe de Saiiit-Real (1639-1692), the author of various 
historical and critical works deserving less notice. These three 
works, whose similarity of subject and successive composition 
at short intervals leave little doubt that a certain amount of 
intentional rivalry animated the two later authors, arc among 
the earliest and best examples of the monographs for wliich 
French, in point of grace of style and lucidity of exposition, 
has long been the most successful vehicle of expression among 
European languages. Among other writers of history, as 
distinguished from memoirs, need only be noticed Agrippa 
d’Aubigne, whose Histoire universelle closed his long and varied 
list of works, and Varillas (1624-1696), a historian chiefly 
remarkable for his extreme untrustworthiness. In point of 
memoirs and correspondence the period is hardly less fruitful 
than that which preceded it. The Registres-Journaux of Pierre 
de r^itoile (1540-1611) consist of a diary something of the Pepys 
character, kept for nearly forty years by a person in high official 
employment. The memoirs of Sully (1560-1641), published 
under a curious title too long to quote, date also from this time. 
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Henri IV. himself has left a considerable correspondence, 
which is not destitute of literary merit, though not equal to the 
memoi^ of his wife. What are commonly called Richelieu's 
Metnoirs were prolmbly written to his order ; his Testament 
politiqm may be his own. Henri de Rohan (1579-1638) has not 
memoirs of the first value. Both this and earlier times found 
chronicle in the singular Historieties of Gedeon Tallemant des 
Reaux( 1619-1690), a collection of anecdotes, frequently scandal- 
OU.S, reaching from the times of Henri IV. to those of Louis XIV,, 
to which may be joined the letters of Guy Palin (1602-1676). 
The early years of the latter monarch and the period of the 
Fronde had the cardinal de Retz himself, than whom no one 
was certainly better qualified for historian, not to mentiem a 
crowd of others, of whom we may mention Madami' de Mottc- 
ville (1621-1689), Jean H6rault de Gourville (1625-1703), 
Mademoiselle de Montpensier (“ La Grande Mademoiselle ”) 
(1627-1693), Conrart, Turenne and Mathieu Mole (1584-1663), 
Francois du Val, marquis de Fontenay-Mareuil (*594-1655), 
Amauld d’Andilly (r588-i()7o). From this time memoirs and 
memoir writers were ever multiplying. The queen of them 
all is Madame de Sevigne (1626 1696), on whom, as on most of 
the great and better-known writers whom we have had and shall 
have to mention, it is inipossilile hc*re to dwell at length. 'I’lio 
last half of the century pnuluced crowds of similar but inferior 
writers. The memoirs of Roger de Bussy-Rahutin (1618 1693) 
(author of a kind of scandalous chronicle called Histoire amou- 
reuse des Guides) and of Madame de Maintenon (*635-1719) 
perhaps deserxe notice above the others. But this was in truth 
the style of conipiosi tion in which the age most (‘xceller 1. M emoir- 
wriling became the ocx'iqiation not .so much of persons who 
made history, as was the case from Gomiiujs to Retz, as of those 
who, having culture, leisure and opportunity of observation, 
devoted themselv(‘s to the task of rei'ordiiig the deeds of others, 
an<l .still more of regarding the incidents of the busy, splendid 
and cultivated if .somewhat frivolous world of the court, in which, 
from the time of Louis XlV.'s majority, the political lifi‘ of tin* 
nation and almost its whole history were eentred. Many, it not 
most, of these writers wen^ women, who thus founded tlu* cele- 
brity of the French lady for managing her mother-tongue, 
and justified results tlie taste and tendencies of thi* blue- 
stockings and pr6cieuscs of the Hotel Rarnbouillet and similar 
coteries. The life which these writers saw before them f urnisln d 
them with a subject to be handled with the minuteness and care 
to which they had been acciistonuul in the jxiiuk'ious romances 
of the Clclie typ)e, but also with the wit and terseness hereditary 
in France, and only temporarily absent in those ponderous 
compositions. The efforts of Balzac and the Academy .supjflied 
a suitable langiuige and .style, and tlie increasing tendency 
towards epigrammatic moralizing, which reached its acme 
in I^i Rochefoucauld (1663-1680) and i.a Bruyere (r63(/-i696), 
added in most cases point and attractive.ness to their writings. 

lyth-Ccntury Philosophers and Theologians. — 'J o these moralists 
we might, perhaps, not inappropriately pass at once. But it 
seems better to consider first the philosophical and 
theological develofiTTKjnts of the age, whicli must share 
with its historical experiences and .studies the (.redit of producing 
these writers. Philosophy proj)er, as we have already had 
occasion to remark, had hitherto made no u.st* of the vulgar 
tongue. The i6th century had contributed a few vtTnaeular 
treatises on logic, a considerable body of pi»litical and ethical 
writii^, and a good deal of sceptical spKjculation of a more or 
less vague character, continued into our present epoch by such 
writers as Francois dc la Molhe le Vayer (1588-1672), the last 
repre.scntative of the orthodox doubt of Montaigne and (iharron. 
But in metaphysics proper it had not dabbled. The 1 7th century , 
on the contrary, was to produce in Ren^ Descartes ( 1 596- 1 650), at 
once a master of prose style, the greatest of French philo.suphers, 
and one of the greatest metaphysicians, not merely of h'rance 
and of the 17th century, but of all countries and limes. Ev^en 
before Descartes there had l)een considerable and important 
developments of metaphysical speculation in France. 'liie first 
eminent philosopher of French birth was i^ierre Gassendi (1592- 
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1655). Gassendi devoted himself to the maintenance of a 
modernized form of the Epicurean doctrines, but he wrote mainly, 
if not entirely, in Latin. Another sceptical philosopher of a less 
srientific character was the physicist (jabriel Naude (1600-1653), 
who, like many others of the philosophers of the time, was 
accused of atheism. Hut as none of these could approach 
Descartes in philosophical power and originality, so also none 
has even 11 fraction of his importance in the history of French 
literature. Descartes stands with Plato, and possibly Berkeley 
and Malebranche, at the head of all philosophers in respect of 
stylo ; and in his case the cxxellence is far more remarkable 
than in others, inasmuch as he had absolutely no models, and 
was forced in a great degree to create the language which he 
used. The Discours de la methode is not only one of the epoch- 
making books of philosophy, it is also one of the epoch-making 
books of French style. The tradition of his clear and perfect 
expressioti was taken up, not merely Iw his philosophical disciples, 
but also by Blaise Pascal (1623-1662) and the school of 
Port Royal, who will be notic(‘d presently. The very genius 
of the (artesian philosophy was intimately connected with 
this clearness, distinctness and severity of style ; and there is 
something more than a fanciful contrast, belwct'n these literary^ 
characteristics of Descartes, on the one hand, and the elalxirate 
splendour of Bacon, the knotty and crabbed strength of Hobbes, 
and the commonplace and almost vulgar slovenliness of Locke. 
Of the followers of Descartes, putting aside the Port Ri)yalists, 
by far tlie most distinguished, both in philosophy and in literature, 
is Nicolas Malebranche (1638-1715). His UeeJurdh' 
de la 7 icritt\ aiJmirable as it is for its subtlety and its 
consecutiveness of thought, is equally admirable for 
its eleganci! of style. Malebranche cannot indeed, like his great 
master, claim alisolute originality. But his excellence as a 
writer is as great as, if not greater than, that of T )escartes, and the 
Recherche remains to this day the one philosophical treatise of 
great length and abstruseness which, merely as a book, is delight- 
ful to read — not like the works of Jdato and B(;rkeley, because 
of the adventitious graces of dialogue or description, but from 
the purity and grace of the language, and its admirable adjust- 
mi;nt to the purposes of the argument. Vet, for all this, philo- 
.sophy hardly flourished in France. It was too intimately 
connected with theological and ecclesiastical questions, and 
csjiecially with Jansenism, to escape suspicion and persecution. 
Descartes himself was for much of his life an exile in Holland 
and Sw'e<len ; and though the un(|uestionable orthodoxy of 
Malebranche, the strongly religious cast of his w^orks, and the 
remoteness of the abstruse region in which he sojourned from 
that of the controversies of the day, protected him, other followers 
of Descartes were not .so fortunate. Holland, indeed, beaime 
a kind of city of refuge for students of philosophy, though even 
in Holland itself they were by no means entirely safe from 
persecut ion. By far the most remarkable of F rench philosophical 
sojourners in the Netherlands was Pierre Bayle 
(1647-1706), a name not perhaps of the first rank in 
respect of literary value, but certainly of the first as regards 
literary influence. Bayle, after oscillating betw^een the two 
confessions, nominally remained a Protestimt in religion. In 
philosophy he in the same manner oscillated between Descartes 
and Gassendi, finally resting in an equally nominal ( artesianism. 
Bayle was, in fact, lx>th in philosophy and in religion, merely 
a sceptic, with a scepticism at once like and unlike that of 
Montaigne, and difl’erenced both by temperament and by circum- 
stance — the scepticism of the mere student, exercised more or 
less in all histories, sciences and philosophies, and intellectually 
unable or unwilling to take a side. His style is hardly to Ijc called 
good, being diffuse and often inelegant. But his great dictionaiy*, 
though one of the most heterogeneous and unmethodical of 
compositions, exercised an enormous influence. It may be 
called the Bible of the i8th century, and contains in the germ 
all the desultor>’ philosophy, the ill-ordered scepticism, and the 
critical but negatively critical acuteness of the Aufkldruug. 

VVe have said that the philosophical, theological and moral 
tendencies of the century, which produced, with the exception 


of its dramatic triumphs, all its greatest literary works, are almost 
inextric^ibly intermingled. Its earliest years, however, bear 
in theological mutters rather the complexion of the 
previous century. Du Perron and St Francis of Sales iejoisrt. 
survived until nearly the end of its first quarter, and the 
most remarkable works of the latter bear the dates of 1608 and 
later. It was not, however, till some years had passed, till the 
Counter-Reformation had reconverted the largest and most 
powerful portion of the Huguenot party, and till the influence of 
Jansenius and Descartes had time to work, that the extra ordinaty^ 
outburst of Gallican theology, both in pulpit and in press, took 
place. The jansenist controversy may perhaps be awarded the 
merit of provoking this, as far as writing was concerned. The 
astonishing eloquence of contemporary pulpit oratory may be set 
down partly to the zeal for conversion of which du Perron and 
de Sales had given the exatnple, partly to the same taste of the 
time which encouraged dramatic performances, for the sermon 
and the tirade have much in common. J ansenius himself, though 
a Dutchman by birth, passed much tinn* in France, and it was 
in France that he found most disciples. These disciples consisted 
in the first place of the members of the society of Port Royal 
des Champs, a coterie after the fashion of the time, but one which 
devoted itself not to sonnets or madrigals but to devotional 
exercises, study and the teaching of youth. This coterie early 
adopted the (Cartesian philosoph)', and the Port Royal 
Logic was the most remarkable popular hand-book 
of that school. In theology they adopted Jansenism, 
and were in consequence soon at daggers drawrn with the Jesuits, 
according to the polemical habits of the time. The most dis- 
tinguished champions on the Jansenist side were Jean Duvergier 
de Hauranne,abbe de St Cy ran (1581-1 643), and Antoine Arnauld 
(1560- i6ig), butby far the most important literary results of the 
quarrel were the famous Provmciales of Pascal, or, to give them 
their proper title, Leitres ecrilcs a un provincial, paacai 
I’heir literary importance consists, not merely in their 
grace of style, but in the application to serious discussion of the 
peculiarly polished and quiet irony of which Pascal is the greatest 
master the world has ever seen. Up to this time controversy had 
usually been conducted either in the mere bludgeon fashion of 
the Scaligcrs and Saiimaises— of which in the vernacular the 
Jesuit Francois (jarassc (1585-1631) had alnwly contributed 
remarkable examples to literary" and moral controversy- -or else 
in a dull and legal style, or lastly under an envelope of Rabelaisian 
buffoonery such as survives to a considerable extent in the 
Satire M hup pee, Pascal set the example of combining the use 
of the most terribly effective w'eapons with good humour, good 
breeding and a polished style. The example was largely 
followed, and the manner of Voltaire and his follow^ers in the i8th 
century owes at least as much to Pascal as their method and 
matter do to Bayle. The Jansenists, attacked and persecuted by 
the civil power, which the Jesuits had contrived to interest, 
were finally suppressed. But the Provinciales had given them 
an unapproachable superiority in matter of argument and 
literature. Their other literary works w’crc inferior, though still 
remarkable. Antoine Arnauld (the younger, often called “ the 
great ”) (1612-1694) and Pierre Nicole (1625-1695) managed 
their native language with vigour if not exactly with grace. 
They maintained their orthodoxy by writings, not merely against 
the Jesuits, but also against the Protestants such as the Per- 
pHuite de la foi due to both, and the Apologie des Calholiques 
written by Arnauld alone. The latter, besides being responsible 
for a good deal of the Logic (VArt de penser) to which we have 
alluded, wTOte also much of a Grammaire genhale composed 
by the Port Royalists for the use of their pupils ; but his principal 
devotion was to theology and theological polemics. To the latter 
Nicole also contributed Les VisiounaireSy Les Imaginaires and 
other works. The studious recluses of Port Royal also produced 
a large quantity of miscellaneous literary work, to which full 
justice has been done in Sainte-Beuve’s well-known volumes. 

i/ih-Cefitury Preachers, — When w^e think of Gallican theology 
during the 17th century, it is always with the famous pulpit 
orators of the period that thought is most busied. Nor is this 
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unjust, for though the most prominent of them all, Jacques 
B6nigne Bossuct (1627-1704), was remarkable as a writer of 
matter intended to be read, not merely as a speaker of matter 
intended to be heard, this double character is not possessed 
by most of the orthodox theologians of the time ; and even 
Bossuet, great as is his genius, is more of a rhetorician than of a 
philosopher or a theologian. In no (jiiartcr was the advance of 
culture more remarkable in France than in tlu; pulpit. We have 
already had occasion to notice the characteristics of French pulpit 
eloquence in the 15th and 16th centuries. Though this was very 
far from destitute of vigour and imagination, the political frenzy 
of the preachers, and the habit of introducing anecdotic buf- 
foonery, spoilt the eloquence of Maillard and of Raulin, of 
Boucher and of Rose. The powerful use which the Reformed 
ministers made of the pulpit stirred up their rivals ; the advance 
in science and classical study added weight and dignity to the 
matter of their discourses. The improvement of prose style and 
language provided them with a suitable instrument, and the 
growth of taste and refinement purged their sermons of grossness 
and bufTooncry, of personal allusions, and even, as the monarchy 
became more absolute, of direct political purpose. The earliest 
examples of this improved style were given by St Francis de 
Sales and by Fenouillct, bishop of Marseilles (d. 1652); but it 
was not till the latter half of the century, when the troubles of 
the Fronde had completely subsided, and the church was cstal> 
lished in the favour of Louis XIV., that the full eiiriorescence of 
theological eloquence took place. There were at the time pulpit 
orators of considerable excellence in England, and perhaps 
Jeremy 'lay lor, assisted by the genius of the language, has 
wrought a vein more precious than any which the somewhat 
academic methods and limitations of the French teachers 
allowed them to reach. But no country has ever been able 
to show a more magnificent concourse of orators, sacred or 
profane, than that formed by Bossuet, Fcnelon (1651^1715^, 
Esprit Flcchier (1632-1710), Jules Mascaron (1634-1703), 
T-ouis Hourdalouc (1632 -1704), and Jean Baptiste Ma.ssillon 
(1663-1742), to whom may be justly added the Protestant 
divines, jean riaude(i6i9-i687)and Jacques Saurin (1677-1730). 
Boasuet ^ characteristics of all these were different. Bossuet , 
the earliest and certainly the greatest . was also the most 
uniN'crsal. He wiis not merely a preacher ; he was, as we have 
said, a controversialist, indeed somewhat too miH'h of a con- 
troversialist, as his battle with Fenelon proved. He was a 
philosophical or at least a theological historian, and his Di scours 
snr V hi stair e univcrscUc is equally remarkable from the point of 
view of theology, philosophy, history and literature, 'rurning 
to theological politics, he wrote his Politique tiree dc L'ecrilurc 
sainle, to theology proper his Meditations sur les hmtgiles 
and his Elevations sur les mysfhes. But his principal w'ork, after 
all, is his Oraisons junebres. The funeral sermon was the special 
oratorical exercise of the time. Its subject and character in- 
vited the gorgeous if somewhat theatrical commonplaces, the 
ilisplay of historical knowledge and parallel, and the moralizing 
analogies, in which the age specially rejoiced. It must also be 
noticed, to the credit of the preachers, that such occasions gave 
them an opportunity, rarely neglected, of correcting the adulation 
which was but too frequently characteristic of the period. The 
spirit of these compositions is fairly reflected in the most famous 
and often quoted of their phrases, the opening “ Mes frercs, Dieu 
seul est grand ” of Massillon’s funeral (liscour.se on Louis XIV. ; 
and though panegyric is necessarily by no means absent, it is 
rarely carried beyond Ixiunds. While Bossuet made himself 
chiefly remarkable in his sermons and in his wTitings by an 
almost Hebraic grandeur and rudeness, themore special cliaracter- 
istics of Christianity, largely alloyed with a Creek and Platonic 
spirit, displayed themselves in Fiinelon. Jn pure 
ne 00 . ji^grature he is not less remarkable than in theolo^, 
politics and morals. ITis practice in matters of style was admir- 
able, as the universally known Telemaque sufficiently shows to 
those who know nothing else of his writing. But his taste, both 
in its correctness and its audacity, is perhaps more admirable 
still. Despite of Malherbe, Balziic, Boileau and the traditions 
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i of nearly a century, he dared to speak favourably of Ronsard, 

I and plainly expressed his opinion that the practice of his own 

1 contemporaries and predecessors had cramped and impoverished 
the French language quite as much as they had polished or puri- 
fied it. The other doctors whom we have mentioned were more 
purely theological than the accomplished archbishop of Cambray. 
Flechier is somewhat more archaic in style than Bossuct or 
Fenelon, and he is also more definitely a rhetoririan than either. 
Mascaron has the older fault of prodigal and somewhat indis- 
criminate erudition. But the two latest of the series, Bourdaloue 
and Massillon, had far the greatest repute in their own time 
purely asorators,and perhaps deserved this preferenc e. 'I hc^ differ- 
ence between the two repeated that between du Perron and do 
Sales. Bourdaloue’s great forte was vigorous argument and 
unsparing denunciation, but he is said to have Ix-en lacking in 
the power of influencing and affecting his hearers, llis at tr.icl ion 
was purely intellectual, and it is reflected in his style, which is 
clear and forcible, but destitute of warmth and colour. M assillon , 
on the other hand, was remarkable for his pathos, and for his 
power of enlisting and influencing the sympathies of his hearers. 
()f minor preachers on the same side, (ffiarlcs de la Rue, a Jesuit 
(1643-1 725), and the IWe (!heminais (1652-1680), act'ording to a 
somewhat idle form of nomenclature, “ the Racine of the piilj)it 
may l>c mentioned. 'J’he two Protestant ministers whom we 
have mentioned, though inferior to their rivals, yet deserve 
honourable mention among the ec^idesiastical writers of the 
period. Claude engaged in a controvensy with Bossuet, in 
which victory is claimed for the invincible eagle of Mcaux. 
Saurin, by far the? greater preacher of the two, long continued to 
occupy, and indeed still oc'cupics, in the lilHari(‘s of French 
Protestants, the position given to Bossuet and Massillon on the 
other side. 

jylh-Century Moralists . — It is not surprising that the works 
of Montaigne and Charron, with the immense poj)ularilv of Ihc' 
former, should have inclined the more thoughtful minds in France 
to moral reflection, especially as many other influence's, both 
direct and indirect, contributed to produce the same result. 
The constant tendency of the refinements in French j)rosi‘ was 
towards clearness, succinctness and precision, the <jualiti('s 
most necessaiy in the moralist. 'I'he characteristics of the 
prevailing philosophy, that of Descartes, pointed in th(i .same 
direction. It so happened, too, that the t imes were more favour- 
able to the thinker and writer on ethical .subjects than to the 
sptxulator in philosophy proper, in tla^ology or in politics. 
Both the former subjects exposed their cultivators, as wt have 
.seen, to the siis[)ici(m of unorthodoxy ; and to political spec ula- 
tion of any kind the rule of Richelieu, and still mon* that of 
Louis XIV., were in the higlu^st degree unfavourable. No 
successors to Bodin and du Vair appeared ; and even in the 
domain of legal writings, which comes nearest to that ol politic.s, 
but few names of eminence are to be found. 

Only the name of Omcr-laloii (1595-1652) really illustrates 
the Icjgal annals of France at this period on the l)ench, and that 
of Olivier Patru (1604 1681) at the Ixir. Thus it 
happened that the interests of many different ^"^sses 
of persons were concentrated upon moralizings, which 
took indeed very different forms in the hands of Pascal 
and other grave and serious thinkers of the Jan.scnist complexion 
in theology, and in those of literary court iers like Saint -Evremond 
(1613-1703) and La Rochefoucauld, who.se chief object was to 
depict the motives and characters prominent in the brilliant 
and not altogether frivolous society in which they moved. Both 
classes, however, were more or les.s tempted by the cast of their 
thoughts and the genius of tlu' language to adopt the tersc;st 
and mo:>t epigrammatic form of expression possible, and thus 
to originate the pensee. ” in which, as its greate.st later writer, 
joubert, has .said, “ the ambition of the author is to put a 
book into a page, a page into a phrase, and a phrase into a word. ’ 
The great genius and admirable style of Pa.scal are certainK' 
not less shown in his Pensks than in his Provtnciales , though 
fxjrhaps the literary form of the former is less strikingly suprena; 
than that of the latter. I'hc author is more dominated by his 
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subject and dominates it less. Nicole, a far inferior writer as 
well as thinker, has also left a considerable number of Pensees, 
whk'h have about them something more of the essay and less 
of the aphorism. They are, however, though not comparable j 
to Pascal, excellent in matter and style, and go far to justify 
liayle in calling their author “ I’une des plus belles plumes dc ! 
rKurope.'’ In sharp contrast with these thinkers, who are 
invariably nf>t merely respecters of religion but ardently and 
avowedly religious, who treat morality from the point of view 
of the Jhble and the church, there arose side by side with them, 
or only a little later, a very different group of moralists, whose 
writings have been as widely read, and who have had as great 
a practical and literary influence as perhaps any other class 
of authors. 'J'hc earliest to be born and the last to die of these 
was Charles de Saint-Denis, seigneur de Saint- li vremond( 1613- 
1703). Saint-Evremond was long known rather as a 
conversational wit, some of whose good things were 
' handed about in manuscript, or surreptitiously printed 
in foreign lands, than as a writer, and this is still to a certain 
extent his reputation. He was at least as cynical as his still 
better known contcmporar>^ T-a Rochefour.anld, if not more so, 
and he had less intellectual force and less nobility of character. 
But his wit was very great, and he set the example of the brilliant 
societies of the next century. Many of Saint-fivremond’s 
printed work.s are nominally w'orks of literary criticism, but 
the moralizing spirit pcrvtvdcs all of them. No writer had a 
greater influence on Voltaire, and through Voltaire on the 
whole course of French literature after him. In direct literary 
value, however, no comparison can be made between Sainl- 
ft\Temond and the author of the Se^itcncrs cl inaximes morales. 
FnxTK^'ois, due do la Rochefoucauld ( 1613-1680), has other literary 
clninis besides those of this famous Ixiok. liW^Mhmires 
ioucuu/d^' favourably judged by his contemfKjraries, 

and they are still held to deserve no little praise even 
among the numerous and excellent works of the kind which that 
age of memoir- w riters produced. But while the Manoircs thus 
invite comparison, the Maximes et sentences sUmd alone. Even 
allowing that the mere piiblic^ation of detached reflections in 
terse language was not absolutely new, it had never been c^irried, 
perhaps has never since betm carried, to such a perfection, 
lieside La Rocliofoucauld all other writers arc diffuse, vacillating, 
unfini.shod, rough. Not only is there in him never a word too 
nuich, but there is never a word too little. The thought is always 
fully expressed, not compressed. Frequently as the metaphor 
of minting or .stamping coin has been applied to the art of manag- 
ing words, it has never been appli<id so appropriately as to the 
maxims of La Rochefoucauld. The form of them is ahnost 
beyond praise, and its excellencies, combined wnth their immense 
and enduring popularity, have had a very consideralde share in 
inthieneing tlie character of subsequent French literature. Of 
hardly h;ss importance in this respc'ct, though of considerably 
less intellectual and literary individuality, was the translator 
of 'Fheophrastus and the author of the Caracteres, Bruy«>rc. 

Jean de la Bi*uy(Ve (1645-1696), though frequently 
Hruyhn, ^P’S^'u-nimatic, did not aim at the same incredible 
terseness as the author of the Maximes. His plan did 
not, indeed, render it necessary. Both in Fmgland and in Frtince 
there had been during the whole of the century a mania for 
character writing, both of the general and Theophrastic kind, and 
of the historical an^ personal order. The latter, of which our 
owm (Uarendon is perhaps the greatest master, abound in the 
French memoirs of the period. The former, of which the naive 
sketches of k'arle and Overlxiry arc English exatnples, culminated 
in those of La Hruyere, which are not only light and easy in 
manner and matter, but also in style essentially amusing, though 
instructive as well. Both he and La Rochefoucauld had an 
enduring effect on the literature which followe^d them — an effect 
perhaps superior to that exercised by any other single work in 
French, except the Rotnan delarose knd the Essais of Montaigne. 

iTth-Ceniury Savants.— Oi the literature of the 17th centmy 
there only remains to be dealt with the section of those writers 
who devoted themselves to scientific pursuits or to antiquarian 


erudition of one form or another. It was in this century that 
literary criticism of French and in French first began to be largely 
composed, and after this time we shall give it a separate heading. 
It was very far, however, from attaining the excellence or 
observing the form which it afterwards assumed. The institution 
of the Academy led to various linguistic works. One of the 
earliest of these was the Remarques of the Savoyard Claude 
Favre de Vaugclas (1595-1650), afterwards re-edited by Thomas 
Corneille. Pellisson wrote a history of the Academy itself when 
it had as yet but a brief one. The famous Examen du Cid was 
an instance of the literary criticism of the time which was 
afterwards represented by Rend Rapin (1621-1687), Dominique 
Bouhours (1628-1702) and Rene de Bossu (1631-1680), while 
Adrien Baillet (1649-1706) has collected the largest thesaurus 
of the subject in his Jugeniens des savants. Boileau set the 
example of treating such subjects in verse, and in the latter part 
of the century Re^xions, Discourses, Observations, and the like, 
on particular styles, literary forms and authors, became exceed- 
ingly numerous. In earlier years France possessed a numerous 
band of classical scholars of the first rank, such as Scaliger and 
Casaulx)n, who did not lack followers. But all or almost ail this 
sort of work was done in Latin, so that it contributed little to 
French literature properly so-called, though the translations from 
the classics of Nicolas Perrot d’Ablancourt (1606-1664) have 
always taken rank among the models of French style. On the 
other hand, mathematical studies were pursued by persons of 
far other and far greater genius, and, taking from this time 
forward a considerable position in education and literature in 
France, had much influence on both. The mathematical dis- 
coveries of Pascal and Descartes arc well known. Of science 
proper, apart from mathematics, France did not produce many 
distinguished ailti valors in this century. The philosophy ot 
Descartes was not on the whole favourable to such investigations, 
which were in the next century to be pursued with ardour. Its 
tendencies found more congenial vent and arc more thoroughly 
exemplified in the famous (pjarrel between the Amdents 
and the Moderns. This, of Italian origin, was mainly 
started in France by (‘harlcs Perraiilt (1628-1703), between 
who thereby rendered much less service to literature Ancients 
than by his charming faii*}’^ tales. The opposite side 
was taken by Boileau, and the fight was afterwards 
revived by Antoine Houdar[d, t] de la Motto (1672-1731), a 
writer of little learning but much talent in various ways, and 
by the celebrated Madame Dacier, Anne Lefevre (1654-1720). 
Idle discussion was conducted, as is well known, without very 
much knowledge or judgment among the disputants on the one 
side or on the other. But at this very time there were in France 
students and scholars of the most profound cruclition. We 
have already mentioned Floury and his ecclesiastical histor)'. 
But Fleury is only the last and the most popular of a race of 
omnivorous and untiring scholars, whose labours have ever since, 
until the modern fashion of first-hand investigations came in, 
furnished the bulk of historical and scholarly references and 
quotations. To this century belong le Nain de I'illeinont (1637- 
1698), whose enormous Histoire des empereurs and Memoir es 
pour sennr d I'histoire ccclesiastique served (libbon and a 
hundred others as quarry ; Charles Dufresne, seigneur de 
Ducange (1614-1688), whose well-known glossary was only one 
of numerous productions ; Jean Mabillon (1632-1707), one 
of the most voluminous of the voluminous Benedictines ; and 
Bernard de Montfaucon (1655-1741), chief of all authorities of 
the dry-as-dust kind on classical archaeology and art. 

Opming of the iSth Century. — The beginning of the i8th 
century is among the dead seasons of French literature. All 
the greatest men whose names had illustrated the early reign of 
Ixiuis XIV, in profane literature passed away long before him, 
and the la,st if the least of them, Boileau and Thomas Corneille*, 
only survived into the very earliest years of the new age. The 
political and military disasters of the last years of the reign were 
accompanied by a state of things in society unfavourable to 
literar)- development. The devotion to pure literature and philo- 
sophy proper which Descartes and Corneille had inspired had 
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died out, and the devotion to physical science, to sociology, 
and to a kind of free-thinking optimism which was to inspire 
Voltaire and the Encyclopedists had not yet become fashionable. 
F6nelon and Malebranche still survived, but they were emphatic- 
ally men of the last age, as was Massillon, though he lived till 
nearly the middle of the century. The characteristic literary 
figures of the opening years of the period are d’Aguesseau, 
Fontenelle, Saint-Simon, personages in many ways interesting 
and remarkable, but purely transitional in their cliaracteristics. 
Bernard le Bovier de Fontenelle (1657-1757) is, indeed, perhaps 
the most typical figure of the time. He was a dramatist, a 
moralist, a philosopher, physical and metaphysical, a critic, an 
historian, a poet and a satirist. The manner of his works is 
always easy and graceful, and their matter rarely contemptible. 

18th-Century Poetry, — ^The dispiriting signs shown during the 
17th century by French poetry proper received entire fulfilment 
in the following age. The two poets who were most prominent 
at the opening of the period were the abb6 de Chaulieu (1630- 
1720) and the marquis de la Fare (1644-1712), poetical or rather 
versifying twins who are always quoted together. They were 
both men who lived to a great age, yet their characteristics are 
rather those of their later than of their earlier contemporaries. 
They derive on the one hand from the somewhat trifling scliool 
of Voiture, on the other from the Bacchic sect of Saint-Amant ; 
and they succeed in uniting the inferior qualities of both with 
the cramped and impoverished though elegant style of which 
F6nelon had complained. Their compositions are as a rule 
lyrical, as lyrical poetry w^is understood after the days of Mal- 
herbe — that is to say, quatrains of the kind ridiculed by MoJiere, 
and Pindaric odes, which have l)een justly described as made 
up of alexandrines after the manner of Boileau cut up into shorter 
or longer lengths. They were followed, however, by the one 
poet who succeeded in producing something resembling poetry 
in this artificial style, J. B. Kousscau (1671-1741). 
kouKseau, who in some respects was nothing so little 

as a religious poet, was nevertheless strongly influenced, 
as Marot had been, by the Psalms of David. Ills Odes and his 
Caniates are perhaps less destitute of that spirit than the work 
of any other poet of the century excepting Anflr6 Chenier. 
Rousseau was also an extremely successful epigrammatist, 
having in this respect, too, resemblances to Marot. Le Franc 
de Pompignan (1 700-1 7<S4), to whom Voltaire’s well-known 
sarcasms are not altogether just, and l^ouis Racine (1692-1763), 
who wrote pious arul altogether forgotten poems, belonged to 
the same poetical school ; though both the style and matter of 
Racine are strongly tinctured by his Port Royalist sympathies 
and education. Lighter verse was represented in the i8tli 
century by the long-lived Saint-Aulairc (1643-1742), by (icntil 
Bernard (17 10-1775), by the abbe (afterwards cardinal) dc Bernis 
(1715-1794), by ("laude Joseph Dora! (1734-1780), by Antoine 
Bertin (1752-1790) and by Evariste de Parny (1753-1814), the 
last the most vigorous, but all somewhat deserving the term 
applied to Dorat of ver Luisant du Parnasse. The jovial traditions 
of Saint-Amant begat a similar school of anacreontic songsters, 
which, represented in turn by Charles PVanf^ois I’anard (1674- 
1765), Charles C0II6 (1709-1783), A rmand Gouffe (1775-1845), 
and" Marc- Antoine-Madeleine Desaugiers (1772-1827), led directly 
to the best of all such writers, B6ranger. To this class Rouget 
de Lisle (1760-1836) perhaps also belongs ; though his most 
famous composition, the Marseillaise, is of a different stamp. 
Nor is the account of the light verse of the T8th century complete 
without reference to a long succession of fable wTiters, who, in an 
unbroken chain, connect La Fontaine in the 17th century with 
Viennet in the r9th. None of the links, however, of this chain, 
with the exception of Jean Pierre Florian (1759-1794) deserve 
much attention. The universal faculty of Voltaire 
(*^-177^) showed itself in his poetical productioas 
no less than in his other works, and it is perhaps not 
least remarkable in verse. It is impossible nowadays to regard 
the Henriade as anything but a highly successful prize poem, 
but the buiiesque epic of La Puerile, discreditable as it may be 
from the moral point of view, is remarkable enough as literature. 


The epistles and satires are among the best of their kind, the 
verse tales are in the same way admirable, and the epigrams, 
impromptus, and short miscellaneous poems generally are the 
fte plus ultra of verse which is not poetry. The Anglomania 
of die century extended into poetry, and the Seasons of Thomson 
set the example of a whole library of tedious descriptive verse, 
which in its turn revenged France upon Flngland by producing 
or helping to produce English poems of the Darwin school. 
I'he first of these descriptive performances was the Saisotis 
of Jean Francois de Saint-Lambert (1716-1803), identical in 
title with its model, but of infinitely inferior value. Saint- 
Uimbert was followed by Jacques Delille (1738-1813) in Les 
Jardins, Antoine Marin le Micrre (1723-1703) in !.€s Pastes, 
and Jean Antoine Roucher (1745-1794) in Les Mots. Indeed, 
everything that could be described was seized upon by these 
descrilicrs. Delille also translated the Georgies, and for a time 
was the greatest living poet of France, the title being only dis- 
puted by Escouc.hard le Brun (1729-1807), a lyrist and ode 
writer of the school of J, B. Rousseau, but not destitute of iTiergy. 
The only other poets until ('henier who deserve notice are 
Nicolas Gilbert (1751- 17S0) — the French ('hatlcrton, or per- 
haps rather the French Gldham, who died in a workhouse at 
twenty-nine after producing some vigorous satires and, at the 
point of death, an cleg>^ of great beauty ; Jacques ('liarles Louis 
Clinchaut de Malfilatre (1732- 1767), another short-lived poet 
whi>se “ Ode to the Sun ” has a certain stateliness ; and Jean 
Baptiste Cresset ( 1 709 1777), the author of Vet- Vert anti of other 
poems of the lighter order, which arc not far, if at all, below the 
level of Voltaire. Andre Chenier (1762-1794) stands 
far apart from the art of his century, though the strong * 

chain of custom, and his early death by the guillotine, prevented 
him from breaking finally through the restraints of its language 
and its versification, (‘h^^nier, half a Greek by blood, was wholly 
one in spirit and sentiment. 1'he manner of his verses, the very 
air whi(‘li surrounds tliem and which they diffuse, arfi different 
from tliose of the i8th (.entury : and his poetry is pirohahly the 
utmost that its language and versitical ion could produce, do 
do more, the revolution which followed a generation after his 
death was re(|uired. 

jSlh-Cenhtr ’ Ihama. — The results of the cultivation of dramatic 
poetry at this time were even l(‘ss individually remarkahh* than 
those of the attention paid to poetry proper. Here again the 
astonishing power and literary aptitude of Voltaire gave value to 
his attempts in a style which, notwithstanding that it counts 
Racine among its practitioners, was none the Jess preclcslinerl 
to failure. Voltaire’s own eflorts in this kind arc indisputably as 
successful as tl)cy could be. Foreigners usually prefer Mahomet 
and Zaire to Bajazet and Mithridatc, though there is no doubt 
that no work of Voltaire’s comes up to Pnlyciirie and Rodngune, 
as t’crtainly no single passage in any of his plays can approach 
the best passages of Cinna and Les Horaces. Ihit the remaining 
tragic writers of the century, with the single exception of (Vehillon 
pere, are scarcely third-rate. ('. Jolyot de (Ircbillon (1674 -.’762) 
himself had genius, and there are to be found in his work evidences 
of a spirit wdiich had scem(;d to die away with Saint- Getiesi, and 
was hardly to revive until Hernani. Of the imitators of Racine 
and Voltaire, La Mo tie in Ines dc Castro was not wholly unsuccess- 
ful. Francois Joseph de la Grange-Chanccl (1677-1758) copied 
chiefly the worst side of the author of Briiannicus, and JJernard 
Joseph Saurin (1706- 1781) and Pierre- Laurent de Bclloy (1727- 
1 775) performed the same service for Voltaire. Le M ierre and La 
Harpe, mentioned and to be mentioned, were tragedians ; but 
the Iphigenie en Tauride of Guimond d(i la Touche (1725-1760) 
deserves more special mention than anything of theirs. There 
was an infinity of tragic writers and tragic plays in this century, 
but hardly any others of them even deserve mention. 'ITie muse 
of comedy was decidedly more happy in her devotees. Moli^rc 
was a far safer if a more difficult model than Racine, and the 
inexorable fashion which had bound down tragedy to a feeble 
imitation of Euripides did not similarly prescribe an undeviating 
adherence to Terence. Tragedy liad never been, has scarcely 
been since, anything but an exotic in France ; comedy was of the 



[FICTION 


136 FRENCH LITERATURE 


soil and native. Very early in the century Alain Rene le Sage 
(1668-1747), in the admirable comedy of Turcaret, produced a 
work not unworthy to stand by the side of all but his master’s 
best. Philippe Destoiirhes (i68o~i 754) was also a fertile comedy 
writer in the early years of the century, and in Le Glorieux and 
Le Philosophe marie achieved considerable success. As the age 
went on, comedy, always apt to lay hold of passing events, 
devoted itself lo the great struggle between the Philosophes and 
their opponents. Curiously enough, the party which engrossed 
almost all the wit of France had the worst of it in this dramatic 
portion of the contest , if in no other. The Mhhani of Cresset and 
the MHromanie of Alexis Piron (1689-1773) were far superior 
to anything produced on the other side, and the Philosophes of 
('harles Palissol de Montenoy (1730-1814), though scurrilous 
and broad))' farcical, had a great success. On the other hand, it 
was to a Plu’losoplie that the invention of a new dramatic style 
was due, and still more the promulgation of certain ideas on 
dramatic criticism and construction, which, after being filtered 
through the (ierman mind, were to return to France and to 
exercise the most powerful influence on its dramatic productions. 

This was Ikmis Diderot (1713-1784), the most fertile 
penius of the century, but also the least productive 
in finished and perfect work. His chief dramas, the 
Fils fiaturel and the Pere tic jamille^ are certainly not great 
successes ; the sliortiT plays, Esi-il bon ? esHl merhanl / and 
La Piece et le prologue, are belter. Put it was his follower 
Michel Jean Sedaine (1710-1797) who, in Le Philosophe saus le 
savoir i\m\ otlier pieces, produced the best examples of the bour- 
geois as op|)ose(i to the heroic drama. Diderot is sonu;timcs 
credited or (liscredited wdth the invention of the Comniie Larmoy- 
aiite, a title which indeed his own plays do not altogether refuse, 
but this special variety seems to be, in its invention, rather the 
property of Pierre ('laiide Nivelle de la Chatiss^e (1692-1754). 
(omedy sustained itself, and even gained ground towards the end 
of the century ; the Jeittie Indieinie of Nicolas Chamfort (1741-- 
1794), if not ([uite worthy of its author’s brilliant talent in other 
pallis, is notew'ortliy, and so is tlie liillcl perdu of Joseph hVanvois 
Edouard de Corscmbhai Desmaliis (1722 1761), w'hilo at the 
extreme limit of our present period there appears the remark- 
able figure of Pierre Caron de Beaumarc'hais (1732- 1799). The 
Mariaf^e de Figaro and the Barhier de Shille an' well known as 
having had attributed to them no mean place among the literary 
causes and forerunners of the Revolution. Tht'ir dramatic and 
literary value would itself have sufllced to obtain attention for 
them at any time, though there can be no doubt that their 
popularity was mainly due to their political appositeness. The 
most remarkable point about them, £is about the schcxil of 
comedy of which ( ongreve was the cliief master in England at 
the beginning of the century, was the abuse and superfluity of 
wit in the (lialogue, indiscriminately allotted to all characters 
alike. It is diflicult to give particulars, Imt would be improper 
to omit all mention, of such dramatic or quasi-dramatic work 
as the libretti of operas, farces for performance at fairs and the 
like. French authors of the time from Le Sage downwards 
usually mauiiged these with remarkable skill. 

iSth-Ceuiury Fiction . — With prose fiction the case alto- 
gether different. We have seen how the sliort tale of a few 
pages had already in the 16th century attained high if not the 
highest excellence ; how at three different periods the fancy for 
long-winded prose narration developed itself in the prose re- 
handlings of the clrivalric poems, in the Amadis romances, 
and in the portentous recitals of (lornbervillc and La Calprenede ; 
how burles(|ues of these romances were produced from Ralx'lais 
to Sc'arron : and how at last Madame de Lafayette showed the 
way to something like the novel of the day. If we add the fairy 
vStory, of which Perrault and Madame d’Aulnoy were the chief 
prat'titioncrs, and a small class of miniature romanc es, of which 
Aucassin et Nicolette in the 13th, and the delightful Jehan de 
Paris (of the 15th or 16th, in which a king of England is patriotic- 
ally sacrificed) arc good representatives, we shall have exhausted 
the list. The i8th century was quick to develop the system 
of the author of the Princesse de Cl^fes. but it did not abandon 


the cultivation of the romance, that is to say, fiction dealing 
with incident and with the simpler passions, in devoting itself 
to the novel, that is to say, fiction dealing with the analysis 
of sentiment and character. Le Sage, its first great novelist, in 
his Diable boiteux and Gil Bias, went to Spain not merely for 
his subject but also for his inspiration and manner, following 
the lead of the pic.aroon romance of Rojas and Scarron. Like 
Fielding, however, whom he much resembles, Le Sage mingled 
with the romance of incident the most careful attention to char- 
acter and the most lively portrayal of it, while his style and 
language are such as to make his work one of the classics of 
French literature. The novel of character was really founded 
in France by the abbe Prevost d'Exilles (1697-1763), the author 
of Cleveland and of the incomparable Manon LescauL The 
popularity of this style was much helped by the immense vogue 
in France of the works of Richardson. Side by side with it, 
however, and for a time enjoying still greater popularity, there 
flourished a very different school of fiction, of which Voltaire, 
whose name occupies the first or all but the first place in every 
branch of literature of his time, was the most brilliant cultivator. 
This was a direct development of the earlier conte, and consisted 
usually of the treatment, in a humorous, satirical, and not 
alw'ays over-decent fashion, of contemporary foibles, beliefs, 
philosophies and occupations. These tales are of every rank 
of excellence and merit both literary and moral, and range from 
the astonishing wit, grace and humour of Candide and Zadi^ 
to the book which is Diderot's one hardly pardonable sin, and 
the similar but more lively efforts of ('rebillon fils (1707-1777;. 
These latter deeps led in their turn to the still lower deptlis 
of La ('los and Louvet. A third class of 18th-century fiction 
consists of attempts to return to the humorous jatrasie of the 
T6th century, attempts which were as much influenced by Stemc 
as the sentimental novel was by Richardson. The Homme 
attx quarante h'lis of Voltaire has something of this character, 
l)ut the most characteristic works of the style are the Jacques 
le fataliste of Diderot, which shows it nearly at its best, and 
the Compere Mathieu, sometimes attributed to Pigault-T.ebriin 
(1753-1835), but no doubt in reality due to Jacques du Laurens 
(1719-1797), which shows it at perhaps its worst. Another 
remarkable story-teller was (azotte (1719-1792), whose Diable 
amoureux displays much fantastic power, and connects itself 
with a singular fancy of the time for occult studies and diablerie, 
manifested later by the patronage shown to ('agliostro, Mesmer, 
St O.rmain and others. In this connexion, too, may perhaps 
also be mentioned most appropriately Restif de la Pretonne, 
a remarkably original and voluminous writer, who was little 
noticed by his contemporaries and successors for the best part 
of a century. Restif, wflio was nicknamed the “ Rousseau of 
the gutter,” Rousseau du ruissrau, presents to an English 
im^ination many of the characteristics of a non-moral Defoe. 
While these various schools busied themselves more or less with 
real life seriously depicted or purposely travestied, the great 
vogue and success of Tdenuujue produced a certain number of 
didactic works, in which moral or historical information was 
sought to be conveyed under a more or less thin guise of fiction. 
Sucli w'as the Voyage du jeune Anacharsis of Jean Jacques 
Barthelemy (1716-1795); such the Numa Pompilius and 
Gonzalve de Cordoue of Florian (1755-1794), who also deserves 
notice as a writer of pastorals, fables and short prose tales ; 
such the BHisaire and T.es Incas of Jean Fram^'ois Marmontel 
(1723-1799). Petween this class and that of the novel of senti- 
ment may perhaps be placed Paid et Virginie and La Chaiimiere 
indienne ; though Pemardin de Saint-Pierre (1737-1814) .should 
more properly be noticed after Rousseau and as a moralist. 
Diderot’s fid ion-writing has already been referred to more than 
once, but his Religieuse deserves citation here as a powerful 
specimen of the novel both of analysis and polemic ; while his 
undoubted masterpiece, the Neveu de Rameau, though very 
diflicult to class, comes under this head as well as under an)* 
other. There are, however, two of the novelists of this age, and 
of the most remarkable, who have yet to be noticed, and tliese 
are the author of Marianne and the autlior of Julie, Wc do 
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not mention Pierre de ■V^ilri^aux (168^^-1763) in this connexion 
as the equal of Jean Jacques Rousseau (1712 1778), hut merely 
as being in his way almost equally original and equally remote 
from any suspicion of school influence. He began with burlesque 
writing, and was also the author of several comedies, of which 
Les Fausses Confidences is the principal. Hut it is in prose fiction 
that he really excels. He may claim to have, at least in the 
opinion of his contemporaries, invented a style, though perhaps 
the term marivaudage. which was applied to it, has a not alto- 
gether complimentary connotation. He may claim also to lia\'e 
invented the novel without a purpose, which aims simply at 
amusement, and at the same time does not seek to attain that 
end by buffoonery or by satire. Gray’s definition of hapfiiness, 
“ to lie on a sofa and read endless novels by Marivaux " (it ib» 
true that he added Crebillon), is well known, and the production 
of mere pastime liy means more or less harmless has since become 
so well-recognized a function of the novelist that Marivaux, as 
one of the earliest to discharge it, deserves notice I'hc name, 
however, of Jean Jacques Rousseau is of far different 
iotisseau. , ^lis two great works, the Noirvellc 

tlcldise and ilmilc, are as far as possible from being 
perfect as novels. But no novels in the world have ever had 
such influence as these. To a great extent this influence was 
due mainly to their attractions as novels, imperfect though they 
may be in this character, but it was beyond dispute also owing 
to the doctrines w^hich they contained, and w'hich were exhibited 
in novel form. 

Such are the principal developments ol fiction during the 
century; but it is remarkable that, varied as they were, and 
excellent as was some of the work to which they gave rise, none 
of these schools was directly very fertile in results or succe.s.sors. 
The period with which we shall next have to deal, that from 
the outbreak of the Revolution to the death of Louis XVIIL, is 
curiously barren of fiction of any merit. It w^as not till English 
influence began again to assert itself in the later days of 
the Restoration that th(‘ prose romaiK'e began once more to be 
written. 

iSlh-Century History, -ii is not, however, in any ol the 
departments of belles-lettres that the real eminence of the i8th 
century as a time of literary production in France consists. 
In all serious branches of stuch its accomplishments w^ere, from 
a literary point of view, remarkable, uniting as it did an extra- 
ordinary power of popular and literary expression with an ardent 
spirit of inquiry, a great speculative ability, and even a far more 
considerable amount of laborious erudition than is generally 
supposed. The historical studies and results of 18th-century 
speculation in France are of especial and peculiar importance. 
There is no doubt that what is called the science of history 
dates from this time, and though the beginning of it is usually 
assigned to the Italian Vico, its complete indication may perhaj)s 
with equal or greater justice be claimed by the Frenchman 
Turgot. Before Turgot, however, there were great names in 
French historical writing, and perhaps the greatest of all is that 
of Charles Sccondat de Montesquieu (1680-1755). The three 
principal works of this great writer are all historical and at the 
same time political in character. In the Leitres fiersanes lui 
handled, with wit inferior to the wit of no other writer even in 
that witty age, the corruptions and dangers of contemporar>' 
morals and politics. The literary charm of this book — the 
plan of which was suggested by a work, the Amusements serieiix 
ei comiques, of Dufresnv (1648- 1724), a comic writer not destitute 
of merit — is very great, and its plan was so y)0]nilar as to lead 
to a thousand imitations, of which all, except those of Voltain^ 
and Goldsmith, only bring out the immense superiority of the 
original. Few things could be more different from this lively 
and popular book than Montesquieu’s next work, the Grandeur 
ct decadence des Roma ins, in which the .same acutene.ss anrl 
knowledge of human nature are united with considerable erudi 
tion, and with a weighty though perhaps somewhat grandilof jucnl 
and rhetorical style. His third and greatest work, the Esprit 
drs lois, is again different both in style and character, and such 
defects as it has are as nothin" when comj)ared with the merits 
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f)f its fertility in ideas, its splendid breadth of view, and the 
felicity with which the author, in a manner unknowm before, 
recognizes the laws underlying complicated assemblages of fact. 
The style of this great work is equal to its substitnee ; less light 
than that of the Lettres, less rhetorical than that of the Grandeur 
des Romains, it is still a marvellous union of dignity and wil. 
Around Montesquieu, partly befote and partly alter him, is 
a group of philosophical or at lea.st systematic historians, ol 
whom the chiel are Jean Baptiste Hubos (1670-1742), and G. 
Bonnot de Mably (1700-1785). Hubos, whose chiel w^ork is not 
historical but aesthetic (Nefle,xions sur la pocsie et la peinture), 
wrote a so-called Hi stair e critique de VHablissemcnt de la monarch ie 
frarifatse^ which is as far as possibh*. from being m the modern 
sense critical, inasmuch as, in the teeth of history, jmd in order 
to exalt the Tiers Hat, it pretends an amiciible cojilition of t ranks 
and Gauls, ;md not an irruption by the fornuT. Mably {Observa- 
tions sur Ihisioire dr la France) had a much greater influence 
than either of these WTilers, and a decidedly mischit'vous one, 
e.specially at the period of the Rox'oliition. He, more than any 
one else, is responsible for the ignorant anti childish extolling 
of Greek and Roman institutions, and the still more ignoianl 
depreciation of the middle ages, which w'as for a time character- 
istic of French prditicians. Monte.squieii w'as, as we haNe said, 
followed by Anne Robert Jacques 'Turgot (1727 1781), whose 
W'ritings are lew in number, ami not reinarkalile for si\le, bni 
iull of original thought. Turgot in his turn was iollowcd 1 \ 
( ondorcet (1743 1704). w'hose tendency somewhat mon' 
sociological than <lirccily historical. 'J'owards the end ol the 
fieriod, too, a considerable number of jihilosophical hi^lonc- 
WTre WTitten, the usual object of wLii h v\as, under cover ol a kind 
ol allegory, to satirize and attack lh(‘ existing institutions and 
government of France. 'I'lie most f.urioiis of these was the 
Histoire dcs hides, nominull) written by the Ablx'* Guillaiiim' 
Thomas Franvois Kaynal (J713 h^t really the joint w'ork 

of many members of the j 4 uloso])lie parly, especially l)idi*rol. 
Side by side with this realiv or nominally philosophical school 
of histoiy there existed another and less ambitious .school, w hich 
contented itself wdth the old(‘r and sinqiler view^ of the .science. 
The Abb/* Rene de \’ertot (1655 1735) belongs almost as much 
to the 17th a., to the i8lh century ; but bis principal works, 
especially the iainous Histoire des Chnuihers de MoUe, d.ilt* Irom 
the later period, as do also the Rrvolutions romaines, X’erloL 
is above all things a literary historian, and the well-known 
“ Mon sR'ge est fait,” whether true or not, certainly expresses 
his system. Of the same .school, though far more (‘omiirchensive, 
was the laborious Charles Kollin (1661 1741), whose works in 
the original, or translated and coiitinued in the case of the 
Histoire romaine by Jean Bajitiste Louis (Vevier (1603 1765), 
were long the chief historical manuals of Europe. The presid< nt 
Charles Jean Fran(;-ois Henault (1685 1770), and Louis Bierre 
Anquetif (1723 1806) were praiseworlh\ vvriiCiS, the first ol 
French history, the second of that and much else. In the same 
class, loo, far .siij)erior as is his literary power, must be ranked 
the historic'al works of \'ohairc. f 7 /«r/c.s' A//, Pietre leiitand, 
&c. A ver> pcHect example of the historian wim is lilt rar\ 
first of all is .supplied by ('laude Carloman cle Kulhiere (1735 
1791), who.se RH'olulion cn Riissie cn is one of the little 

masterpieces of history, while his larger and posthumous work on 
the last days of the Polidi kingdom exhibits fierhaps some oi 
the defects of this class of historians. Lastly must be mentioned 
the in(*inoirs and correspondence of the |)eriod, the maienals 
ol hislorv if not history itself. The century opened with the nmst 
famous "ol all these, the memoirs of the cIik* de Saint Simon 
(1675-1755), an extraordinary series of pictures of the court 
of Louis XIV. and the Regency, written in an unequal and 
incorrect style, but with something of the irregular excellence 
(»f the great 161 h -century writers, and most striking in the sciinbre 
bitterness ol its tone, 'fhe siib.scquent and less remarkable 
memoirs of the century are so numerous that it is almost impos- 
sible to select a hav lor leference, and altogether irnpos.siljlc to 
mention all. Of those l.caring on f)iihlk' history the memoii 
of Madame de "^lael (Mfle DdaMnay) ^6^.] 1750), oi I'lcnv 
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Louis dc Voycr, marquis d'Argenson (1604- 1757 )> of Charles 
Pinot Ducbs (i704-»i772), of Stqjlianie Fdlicite dc Saint-Aubin, 
jMfidame de Genlis (1746-^1830), of Pierre Victor de B^senval 
(i722-i7()i), of Madame Campan (1752-1822) and of the cardinal 
de Bemis (1715-1794), may perhaps be selected for mention ; 
of those bearinjj on literary ami private histor\% the memoirs 
of Madame d’Kpinay (i726"i7K3), those of Mathieu Marais 
(1664-1737) the so-called Meuunres secrets of Louis Petit de 
Bachaumont (1690--. 1770), and the innumerable writings having 
n*fero:ice to Voltaire and to the Philosophe party generally, 
here, too, may be mentioned a remarkable class of literature, 
consisting of purely private and almost confidential letters, 
which were ivritten at this time with very remarkable literary 
tixcellenco. As specimem may be selected those of Mademoiselle 
Aisse (1694-1757), which arc models of easy ojid unaffected 
tendorness, and those of Mademoiselle dc Lespinassc (1732-1776) 
the companion of Madame du Deffand an<l afterwards of 
d'Alembert. These latter, in their extraordinary fervour and 
passion, not merely contrast strongly with the generally languid 
and frivolous gallantry of the age, hut also constitute one of its 
most remarkable literary monuments. It has been said of them 
thfit they “ burn the paper,” and the expressiem is not exagger- 
ated. Madame dii Deffand's (1697-17(80) own letters, many of 
which were written to Horace Walpole, arc noteworthy in a very 
different way. Of lighter letters the charming criiTcspondcncf 
of Diderot with .M;uleiuoisellc Voland deserves special mention. 
But the correspondence, like the memoirs of this century, defies 
juslice 1() he done to it in any cursory or limited mention. In 
this cormcixion, howeviT, it may be well to mention .some of the 
most remarkable works of the time, th(‘ Confessions, Uheries, 
an(l Promenades d'un StdUaire of J^ou.sseaii. In these works, 
especially in the Confessions, llicre is not merely exhibited 
passion as fervid though yierhaps hss unaffected than that of 
Madcrnoisi'lle de Lespinassc — there :ippear in them two literary 
characteristics wliicli, il not entirely novel, were for the first time 
brought out deliberately by powers ot the first order, were for the 
first time made the mainspring of literary interest, and thereby 
.set an example which for more than a wnUirv has been yiersist- 
ently followed, and which has produced some of the finest 
results of modem literattirc. The first of lhe.s(‘ was the cl.iliorate 
and unsparing analysis and display of the motives, the weaknesses 
and the failings of individual character, 'fhis process, which 
Kousscmu unrtinchinglv performed on himself, has been followed 
usually in Tesp(x:t to fictitious characters by his successors, 'fhe 
ot her novelty was the feeling for natural beauty and the elaborate 
d'".eriT>iii)n of il, the credit of which latter must, it has lieen 
agreed by all impaiTial critics, he assigned rather to Roussca.u 
than to any other writer. His inllucnce in this direction was, 
however, soon taken up and continued by Bemardin de Saint- 
Bi Tre, the connecting link lietwewMi Rousseau and Chateaubriand, 
some of who .e works h.avc fxjen alnuirly alluded to. Jn particular 
the uiithor of PanJ ri Vir^tnir .set himself to develop tfie example 
of (le5irri]>lion which Rousseau hiwl sel, and his w'ord* pain lings, 
though less ]K)\verful than tliose, of his uhkIcI, arc more abtmdanl, 
more el.iBorate, and animated by a more amiable spirit. 

j Slh-Cvnlurv Philosophy . — Tlic Anglomania whicli di.stin- 
guishcfl tlic time wa^ nowhere more strongly shown than in the 
cast and direction of its philosoy^hical spixrulations. As Montes- 
quieu and Voltaire had iinported into Trance a vvvdd theoretical 
ivlrniration for the British constitution and for British theories 
in [xditics, so Voltaire, Diderot and a crow'd of others yjopularized 
.ind continued in France the philosophical ideas of Hobbes and 
liOcUc and even Berkeley, the theological ideas of Bolingbroke, 
Shafti'sbnry and the English deists, anil the physiciil discoveries 
of Newton. Desiairtes, Frenchman and genius as he was, and 
though his principles in y>liysics and ‘y)hilosnphy were long dung 
to in the schools, was completely abandoned by tlieinore adven- 
turous and progre.ssivc spirits. At no time indeed, owing to the 
f'onfusion of thought and purpose to w'hich wc have already 
clludod, was the word philosophy used with greater looseness 
than at this time. Using it, as we have hitherto used it, in the 
'^cn.sc of mctaplivsics, the majority of the Pliilosophcs Imve very 


little claim to their title. There were some who manifested, 
however, an aptitude for purely philosophical argument, and one 
wrho confined himself strictly thereto. Among thase the most 
remarkable are Julicn Offroy do la Mettric (1709'-! 751) and 
Denis Diderot. La Mettrie in his works V Homme machine, 
1 ' Homme plante, &c., applied a lively and vigorous imagination, 
a coasiderable familiarity with physics and medicine, and a 
brilliant but unequal style, to the task of advocating materialistic 
idea.s on the constitution of man. Diderot, in a series of early 
works, T.ettre sur les aveugles, Promenade d^un sceptique, Pensees 
philosophiques, ^c., exhibited a good acquaintance with philo- 
sophical history and opinion, and gave sign in tfiis direction, 
as in so many others, of a far-reaching intellect. As in almost all 
his works, however, the value of the thought is extremely unequal, 
while the different pieces, always written in the hottest haste, 
and never duly matured or corrected, present but few 
spexiimens of finished and polished writing. Giarles Bonnot 
(1720-1793), a Swiss of Geneva, wrote a large number of works, 
many of which are purely scientific. Others, however, are more 
psychological, and these, though advocating the materialistic 
philosophy generally in vogue, were remarkable for uniting 
materialism with an honest adherence to ('hristianity. The 
half mystical writer, Louis Claude ile Saint-Martin (1743-1803) 
also deserve.s notice. But the French metaphysician of the 
century is undoubtedly i^tienne Bonnot, abb^ de 
C ondillac (1714 -1780), almost the only writer of the " 
time in France w'ho succeeded in keeping slrii'tly to philosophy 
without attempting to pursue his system to its results in ethics, 
politics and theology. In the Traiie des sensations, tlie Essai 
sur Vori^ine des eomiaissanccs humaincs and other works 
Ondillac elaborated and continued the imperfect sensationalism 
of Locke. As his philosophical view, tltoiigh perhaps more re- 
stricted, was tar more direct, consecutive and uncompromising 
llian that of the ICngli.sbrnan, so his style greatly exceeded 
Locke’s in clearness and elegance and as a good medium of 
philosoph ical expression . 

jSth-Cenlnry Thcohyv. -To devote a section to the hi.story of 
the theological literature of the itSth century in Fnince may 
seem something of a contradiction ; for, indeed, all or most of 
sucli literature was anti-theological. The magnificent list of 
names which the church had been able to claim on her side in 
the lyth century was exhausted lieforc the end of the second 
quarter of the i8th with Massillon, and none came to fill their 
place. Very rarely has orlhodoxy beer, so badly defended as at 
this time. The literary championship of the chiircfi was entirely 
in the hands of the Jesuits, and of a few^ disrepuluble literaiy free- 
lances like Klic Fk^tou (1719-1776) and Bien'c Francois Guyot, 
abbe DcsfonUiines ( 1685 - 1 7.^ 5). The Jesuits were learned enough, 
and their [>rincipal journal, that of Trevoux, was conducted with 
much vigour and a great deal of erudition. But they were in the 
first place discredited by the moral Uiint which has always hung 
over Jesuitism, and in the second place by the persecutions of the 
]ansenists and the Protestants, vdiich were altributcd to their 
influence. But one single work on the orthodox side has pre- 
serv’ed the least reputation ; while, on the other hand, the names 
of JVre Nonotte (171 1-1793) and several of his fellows litive been 
enshrined unenviably in the imperishable ridicule of Voltaire, 
one only of w-hose adversaries, the abbe Antoine Guen^e (1717 - 
1803), was able to meet him in the J. Hires de qiuiques Juifs with 
something like his own weapons, it has never been at all accur- 
ately decided how far what may lie called the scoffing 
school of Voltaire represents a direct revolt agiiinst 
Christianity, and how far it was merely a kind of ^ 
guerilla warfare against the clergy. It is positively certain tliat 
Voltaire was not an atbei.st, and that Ik did not approve of 
atheism. But his Didionnaire philoso plaque, which is typical of 
a vast amount of contemporary and subsequen^ literature, con- 
sists of a heterogeneous assemblage of articles directed against 
varioits points of dogma and ritual and various cliaractcarLstics 
of the sacred records. From the litcrar^^ point of view, it is one 
of the most characteristic of oil Voltaire’s works, though it is 
perhaps not entirely his. The desultoiy arrangement, the light 
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and lively style, the extensive but not always too accurate I 
erudition, and the somewhat captious and quibbling objections, ' 
are intensely Voltairian. But tliere is little seriousness about it, 
and certainly no kind of rancorous or deep-seated hostility. 
With many, how'cvor, of VolUiire’s pupils and younger contem- 
poraries the case was altered. They were distinctively aLheists 
and anti-supernaturalisLs. The atheism of Diderot, unquestion- 
ably the greiiLesL of them all, has been keenly debated ; but in 
the case of Etienne .1 lainilaville (1723-J768X Jacques Andre 
Naigeon (i738--i«Sio), Paul Henri Dietrich, baron d’lfolluich, 
and others there is no room for doubt. By these persons a 
great mass of atheistic and anti-Christian literature w’as composed 
and set afloat. The characteristic work of this school, its last 
word indeed, is the famous Sysicnic de la nature^ 
^^System h) llolbach (1723 1789), but known to be, 

of Nature. part at least, the work of Diderot. In this remark- 

able work, which caps the climax of the metaphysicid 
materialism or rather nihilism of the century, the atheistic 
position is clearly put. It made an immense sensation ; and it so 
fluttered not merely the orthodox but the more moderate free- 
thinkers, that Frederick of l*russia and Voltaire, perhaps the 
most singular pair of defenders that onhodoxy ever had, actually 
set themselves to refute it. Its style and argument are very 
unequal, as books written in (ollaboration are apt to be, and 
especially books in which Diderot, the parag(in of inequality, 
had a hand. But there is im almost entire aliseiii’e of the hetero- 
geneous assoTublage of anecdotes, jokes good and bad, scraps of 
accurate or inaccurate physical science, and other incoiignious 
matter with which tlu* Philosophcs >vere wont to stuff their 
works ; and lastly, there is in the best passages a kind of sombre 
grandeur which recalls the manner as well as the matter of 
Imcretius. It. is perha])s well to repeat, in the ease of so notorious 
a book, that this criticism is of a purely literary and lormal 
character ; but there is little doubt that tlu' literary merits of 
the work considerably assisted its didactic influence. As tlie 
Revolution a})pt<m;hed, and the \icl<iry of the fMiilr)sophc 
party was declared, there appeared for a brief space a group ol 
cynical and accomplished jflirase-rnalicrs presenting some simi- 
larity to that of which, a hundred years bclorc, Saint-Iwremond 
was the most prominent figurt^ 'Fhe chid ot this group wen* 
Nicolas Chamfort (1 747-1 79^) on liie n^publicaii side, 
and Antoincl<ivarol(i753--j«8oi)()nthaiot thcroyalists. 
Like the older writer to whom we have compared them, 
neither can be said to have produced any one work of cunincncc*, 
and in this they stand distinguished irorn moralists like 
Di Rochefoucauld. The floating sayings, however, which are 
attributed to them, or which occur here and there iu their 
miscellaneous work, yield in no resjiect to those of the most 
famous of Iheir predecessors in wit and a certain kind of wisdom, 

1 hough they are frequently more jiersonal than aph«jristic. 

j Slk-CcuLury Moralists and lam . — Not the least part, 

however, of the energy ol the period in thouglit and writing was 
devoted to questions of a directly moral and politic al klml. With 
regard to morality proffer th(^ favourite doctrine of the centurv 
was what is commonly called the selfish theory, the only one 
indeed which was suitable to the sensationalism of (xmdillac 
and the materialism of Hoi bach. The pattern book of this 
doctrine was VesfwitiA Claude Adrien Helvelius 

UoiviUus, (iyi^_i77j)^ th(^ most amusing book perhaps which 
O’-er pretended to the title of a solemn piiilosophical treatise. 
'Chere is some luialogy l^tw'een the principles of this worl; an.l 
those of the System** dc la ualure. \\ ith the inc'onsi.stcacy — 
some would say with the (jiicstionablc honesty —which dis- 
tinguished thtj more famous members of the Philosophe party 
when their disciple.s spoke with what they considered imprudent 
outspokenness, Voltaire and even Diderot attacked HeJvetius 
as the former afterwards atiackcd J lollxicli. liut whatever may 
be the geiierai value of De l\ sprit, it is full of acuteness, though 
that acuteness is a.s desultory and disjointed as its 
Thomas, Helvetius may he taken as the represent- 

ative author of the cynical school, so perhaps Alexandre (icrard 
Thomas (1732-1785) may be taken as rejircseiitative of the 
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votiirics of noble, sentiment to whom we have also alluded. 
The works of Thomas I'hiefly took the form of academic iioges 
or fonnal panegyrics, and they have all the defects, both in 
maimer and substance, wliieh are associated with that style. 
Of yet a third seliool, corresponding in form to La Rochefoucauld 
and La Bruyerc, and possessed ot sonu* of the antique vigour 
of preceding centuries, was Lue. iW tLipicrs, marquis de 
Vauvenargues (*715-1747). This writer, who died 
very young, has produced maxims and reflections glues’ 
of considerable mental force and literary finish. kVom 
Voltaire downwards it has been usual to compare him with 
Pascal, from whom he is chiefly distiuguished by a striking but 
somewhat empty stoicism. Between the moralist.^, of whom we 
have taken these three as examples, and the fioliticiaus may 
be placed Roasscau, who iti his novels and iiiiseellanoous works 
is of tlic first class, in his fiunous Conlrat sac ml of the second 
All his theories, whatever their originality and whatever tlu ir 
value, were made novel and influential liy the force of their 
statement and the literary beauties of its form. Of direct uml 
avowed political writings th(;re were few during tlic i tMitiiry, and 
none of anything like the importance of the Conlrat sonal, 
theoretical accepUirice of the established French constitution 
being a point of net'essily with all Frenchmen. Nevertheless 
it may l>e said that almost the whole of the voluminous writings 
of tlie Pliilosoplics, e\ on of those wJio, like Voltaire, were sincerely 
aristocratic and monarchic iu prediledion, weie of more or less 
veiled political significance. Then: was one branch of political 
writing, moreover, which could be indulged in without iniicli fejir. 
Political economy and administrative theories reieiNcd much 
attention. 'i'Jie earliest writer of eminence on these subjects 
Wits the great engineer Schasticn le Jhestre, marquis dc Vaiibaii 
(1633-1707), whose OisnuUs and Dinte royulr exhibit both great 
ability and extensive observation. .*\ more utopian eiononiist 
of the same time was ('hailes Irciiec* Qistel, abbe (Je Saint-Pierre 
(1658-1743), not to be confounded with, the aiitlioi of J\ud cl 
yirginir. Soon political economy in the hands ol J*Van(;ois 
(^)uesnay (1(^)4 i } 74) took a regular form, and touards the middle 
ol the century a great number of works on (|uc:, lions eonn(‘cU*d 
with it, especially that of free trade in corn, on whidi FiMdinand 
(laliimi (1728 *787), Andre Morellet (1727- iSic)), both al)bes, 
and above all Turgot, distinguished tliemsi.lves. Ol writer.'- on 
legal .subjects and of the legal profession, tlie cenliiiy, Ihoiigli iku 
less fertile than in other directions, produced few or none of any 
great importance from the literary point of view. The chief 
name which in this connexion is known is tliat of ( hancellor 
Henri Francois d'Aguesseaii (1668 1751), at the beginning of the 
century, an estimable writer of the J'ort Royal .school, who took 
the orthodox side in the great disputes of tlu- time, but failed 
to display any great ability therein. Ih: was, iis became hi:> 
professsion, more rcmarkaiile as an (/latnr than a wnler, and iiis 
w^orks contain vstJuahle teslimoiiie.s to tii(‘ espi'i'ialiy perturbed 
and unquiet condition of his century- a disijniet which is perhaj)'. 
also its cliief literary note, 'i’here were other J'Veni. h magistral (' , 
such as Montesquieu, llenault (1685- 1770), de Brosses (1706 
1773) and others, who inaile consicleralile mark in literature ; 
lint it was usually (exi-ept in the case of Montesquieu) in subjects 
not even indirec.tly connected with their proftsssioii. 'fhe Cspnl 
dcs stands alone; but as an examfile of work barristerial 
in kind, famou:; partly lor political reiisons but of sonu' real 
literary merit, we may mention the Minwirc iuc (lalas vviilteii by 
J. B. J. idie de Beaumiml (1732- 1786). 

j Sih-Century Criticism and Periodical Literature . — We have said 
tlxal literary critici.sm assumes in this century a sufficient iin- 
porla«ice to be treated uiuler a separate heading. Contributions 
were made to it of many difliTent kimls and from many dilffi-n nt 
points of view. fVriodical hLcratnre, the chief slimulu;. to it*, 
production, U^aii more and more to come into favour. J'.ven 
in the 17th century the Journal dcs savants, the Jesuit Journal 
dc TrhHiuxyaxui other pul •lications had set the example ui different 
kinds of it. Just before the Revolution the Gazette dc Fiana vvu.-. 
ill the hands of J. B. A. Siiard (1734-1817), a man who w^as 
nothing if not a literary critic. Perhaps, however, the most 
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remarkiiblc contribution of the rentur>' to criticism of the 
pcriodic^Jil kind was the Fcuilles de Grimm, a circular sent for 
muiiy years to the German courts by h>ed6ric Melchior Grimm 
(7723-1807), the comrade of Diderot and Rousseau, and con- 
taining a cnmptc rendu of the ways and works of Paris, literar\’ 
and artistic as well as social. These Leaves not only include 
nuK'li cNcelltnt literary criticism by Diderot, but also gave 
oc('a.si()ii to I lie incomparable salons or accounts of the exhibition 
01 oiclures from the same hand, essays which founded the art 
o| pic ture criticism, and which have hardly been surpassed since. 
'Tlie prize competitions of the Academy were also a considerable 
stimulus to literary criticism, though the prevailing taste in 
such compositions rather inclined to elegant themes than to 
c areful studies of analyses. The most characteristic critic ol 
the mid-century was the abbe Charles Batteux (1713-1780) 
who illustrated a tendency of the time by beginning with a treatise 
on Lrs Beaux Arts rrduiis d mi wvme principe{\^/[(>)\ reduced it 
and others into Principcs dc la litthaturc (17^14) and added in 
(771 Lrs Quatres Porliqurs ( A ris tot 1 (‘, Horace, Vida and Boileau). 
Ikilteux is a very ingenious critic and his attempt to con- 
ciliate “taste’’ and “the rules,” though inadequate, is interest- 
ing. Works on the arts in general or on s])ecial divisions of them 
were not wanting, as, for instance, that of Du bos before, alluded 
to, the Fssai sur la peinturc of Diderot and others. Critically 
annotated editions of the gretil Krench wTiters also came into 
fashion, and were no longer written by mere pedants. Of these 
Voltaire's edition ol Corneille was the most remarkable, and his 
finnotations, united separately under the title of Commtnlairc 
sur Corneille, form not the least iniportant jxirlion of his works. 
J^ven older writers, looked down upon though they were by thej 
general taste of th(‘ day, r<.‘ceived a share of this critical interest. 
In the earlier portion of tlie century Nicolas l.englet-Dufresnoy 
(i(»7.j -1755) and IJernard de la Monnoye (1641 1728) devoted 
their attention to Rabelais, Regnier, Villon, Marot and others, 
fttienne Barbazan (161)6-1770) and P. J. B. J.e Grand d’Au.ssy 
(1737-1800) gathered and brought into notice the long .scattered 
and unknown rather than neglected fabliaux of the middle agtis. 
Even the chansons de geste attracted the notice of ihe (!omle 
de (!aylus (1692 1765) and the Comte de Tressan (1705-1783). 
The latter, in his Bibliotheque des romans, w'orked up a large 
number of the old (‘pics into a form .suited to the taste ot the 
century. la his hands they became lively talcs of the kind 
suited to readers of \'oltaire and ('r^billon. But in this travestied 
form they had considerable influence both in France and abroad, 
liy these publications attention was at least called to early 
hVeni'h literature, and when it had been once called, a more 
serious and ajipreciativc study liecame merely a matter of time. 
'I'he method ol much ol the literary criticism of the close of this 
fieriod was indeed deplorable enough. Jean Fran<;*ois de la 
ilarpe (1739- 1803), who though a little later in time us to most 
of his critical productions is perhaps its most rcpresenUilive 
figure, shows criticism in one of its w'orst forms. The critic 
speciallv abhorred by Sterne, wdio looked only at the stoj>watch, 
was a kind of prophecy of Da Jlarpe, who lays it down distinctly 
that a beauty, however beautiful, produced in spite of rules is 
n “ monstrous beauty ” imd cannot be allowed. But such a 
wriiiT is a natural enough exj)rcssion of an expiring principle, 
'fhe year after the death of Di Harpe Saint e-Beuve was Iwm. 

/SilhCnitury Sa 7 )(mts. dn science and general erudition the 
i8lh century in Erance was at first much occupied with the 
math(‘matical studies forw^hich the French genius is so peculiarly 
adapted, which the great discoveries of Descartes had made 
possible and popular, and which those of his supplanter Nevrton 
only made more popular still. V'oltaire took to him.self the credit, 
which he fairly de.serves, of first introducing the Newtonian 
system into France, and it was soon widely poinilar — even ladi(‘s 
devoting themselves to the exposition of mathematical subjects, 
a> in the ca.s<‘ of Go bridle de Breteuil, marquise du Chatelel 
(lyou 1749) Voltaire’s “divine ftmilie.” Indeed ladies played 
a great part in the literary and scientific activity of the century, 
by actual contribution sometimes, but still more by continuing 
and extending the tradition of “ .salon "i.’’ The <iucht‘sse du 


Maine, Mesdames de Lambert, de Tencin, Gcoffrin, du Deffand, 
Necker, and above all, the baronne d’Holbach (whose husband, 
however, was here the principal personage) presided over coteries 
which became more and more “ philosophical.” Many of the 
greatest mathematicians of the age, such as de Moivre and 
Laplace, were French by birth, while others like Euler belonged 
to French-speaking races, and wrote in French. Tlie physical 
sciences were also ardently cultivated, the impulse to them 
being given partly by the generally materialistic tendency of 
I the age, partly by the Newtonian system, and partly also by the 
extended knowdedge of the world provided by the circumnavi- 
gatory voyage of Louis Antoine de Bougainville ( 1 729-181 1 ), and 
other travels. P. L. de Moreau Maupertuis (1698-1759) and 
C. M. de la Condamine (1701-1774) made long journeys for 
scientific purposes and duly recorded their expericncc.s. The 
former, a mathematician and physicist of some ability but more 
oddity, is chiefly known to literature by the ridicule of Voltaire 
in the Diairibc du Docteur Akakia. Jean le Rond, called 
d’Alembert (1717-1783), a great mathematician and a writer of 
considerable lliough rather academic excellence, is principally 
known from his conne.xion with and introduction to the Eucyclo- 
pedir, of w^hieh more presently. Chemi.stry was also assiduously 
cultivated, the baron d’Holbach, among others, being a devotee 
thereof, and helping to advance the science to the point where, 
at the conclusion of the century, it W’as illustrated hy JkrUiollel 
and l^avoisier. During all this devotion to science in its modern 
acceptation, the older and more literary forms of erudition were 
not neglected, especially by the illii.strious Tienedictines of the 
abbey of Si Main*. Dom Augustin Calmet (1672-1757) the 
iiuthor of the well-known Dictionary oj the Bible, belonged to 
this order, and to them also (in pa*‘ticiilar to Dorn Rivet) wa.s 
due the beginning ot the immense Hisioirc lilleraire de la h ranee. 
a work interrupted by the Revolution and Jong su.spended, 
but diligently continued since the middle of the iqth cenlui*}'. 
Of less orthodox names distinguished for erudition, Nicolas 
Freret (16SS-17.19), secretary of the Academy, is perhaps the 
most remarkable. But in the consideration of the science and 
learning in tlie i8lh century from a literary point of view, there 
is one name and one book whiclr recjuire particular and, in the 
ease of the book, somewhat extended mention. The man is 
Georges Louis Leclere, comte de l^uffon (1717-1788), the Ixiok 
the Encyclopedic. The immense Natural History of BiifTon, 
though not ent irely his own, is a remarkable monument 
of the union of scientific ta.stcs with literary ability. “ 

As has happened in many similar instances, there is in parts 
more literature than science to be found in it ; and from the 
point of view of the latter, Buffon was far too careless in observa- 
tion and far loo solicitous of perfection of style and grandiosity 
of view. 'The style of lUiffon has sometime.s been made tlie 
subiect of the highest eulogy, and it is at its best admirable ; 
but one still feels in it the fault of all serious French prose in this 
century before Rousseau — the ])rcsence, that is to say, of an 
artificial spirit rather than of natural variety and power. The 
Encvclopedie, unquestionably on the whole the m(»sL 
important French literary production of the century, 
if we except the works of Rousseau and Voltaire, was 
conducted for a time by Diderot and d’Alembert, afterwards 
by Diderot alone. Tt numbered among its con tril nitons almost 
every Frenchman of emitience in letters. It is often s]^oken of as if. 
under the guise of an encyclopaedia, it had been merely a plaidoyer 
against religion, but this is entirely erroneous. Whatever anti- 
eccl(‘siastical bent some of the articles may have, the book as a 
whole is simply what it professes t.o be, a dictionary— that is to 
say, not merely an historical and critical lexicon, like those of 
BayJe and Moreri (indeed history and biography were nominally 
excluded), but a dictionary of arts, sciences, trades and technical 
terms. Diderot himself had perhaps the greatest faculty of any 
man that ever lived for the literary treatment, in a workman-like 
manner of the most heterogeneous and in some cases rebellious 
subjects : and his untiring labour, not merely in writing original 
articles, but in editing th(; contributions of others, determined 
UieeharacttTof the wiiolc work. There is no doubt that it had. 
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quite independently of any theological or political influence, 
;iri immense share in (liflusing and gratifying the taste for general 
information. 

/ySg-iSjo — Gent'rnl Sketch. — The period which elapsed 
I >e tween the outbreak of the Revolution and the accession of 
(diaries X. has often been considered a sterile one in point of 
literature. As far as mere productiveness goes, this judgment 
is hardly correct. No class of literature was altogether neglected 
during these stirring five-aud-thirty years, the political events 
of whicli have so engrossed the attention of posterity that it 
has sometimes been necessary for historians to remind us that 
during the height of the Terror and the linal disasters of the 
empire the theatres were open and the booksellers' shops pat- 
ronized. Journalism, parliamenUiry eloquence* and scientific 
writing were especially cultivated, and the former in its modern 
sense may almost be said to have been created. Hut of the higher 
jiroducts of literature the period may justly bo considered to 
iiave been somewhat barren. During the earlier part of it there 
i>, with the exception of Andre Chenier, not a single* name of the 
first or even second order of excellence, 'low'ards the midst 
those of ('lialeaubriand (i7()8-i848) and Madnine de Stael 
(i76()-i8j 7) stand almost alone; and at the close those of 
(Courier, ]ler.inger and Lamartine are not soeoiuled by anv 
otliers to tell of the magnifieent literary burst wliich was to 
folloAV the jiiiblieation of ('rotmvelL (Jf all departments of 
literature, poetry proper was worst represent eel during this 
l-'crioii. Andre ('henier was silenced at its opening by the 
guillotine. Le Hrim and Delille, fa\ oiircd by an extraordinary 
longe\'it\', continued to be admired find followed. Jl was the 
palmy time of descriptive poetry. Louis, rnan{iiis dc Tontanes 
(1757-1821, who deserves rather more special notice as a erilic 
cinrl an official j)a.tron of literal lire), (‘astel, Jloisjolin, ICsmenard, 
Herehouv, Ricanl, Marlin, (ludin, ('ournaiid, are name-^ whi<*h 

• liieily survive as th(»se of the authors of scatten'd atiempls lo 
Mini the iMic'-elopaedia into verse, ('harles Julieu do ( lienedollc 
( 17O9-1S55) owes his reputation rather lo amiability, and to Jiis 
association with rneti eminent in dilforent ways, such as Ri\arol 
and Jouberi, lhan to any real power, lie has been regarded as 
a precursor ol Lamaniue ; but the resemblance is chietly on 
Lamartin(‘’s weakest side ; and the stress laid on him recently, 
as on T.amartine himself and even on Cheni^’r, is part of a passing 
reaction against the school of Hugo. IX en more ambitiously, 
Luce de Lancival, ( ampenon, Dumesnil and Varseval de (irand- 
Maison endeavoured to write epics, and suci'ceded rather worse 
than the (.'hapelains and Desmarets of the 17th century. The 

• liaracteristic of all this poetry wms the description of everything 

in metaphor and paraphrase, and the <*areful avoi<lance ol anv- 
thing like directness of expression ; and the historians (»f the 
Romantic movement have collected many instances (d this 
absurditv. Lamartine will be more properl\ noticed in the next 
division. Rut about the same time as Lamartine, and towards 
the end of the jiresent period, there ap}K*ared a poet who may 
be regarded jis the last important eclio of Malherix*, I his w'as 
(lasimir T>elavigne iiufhur ol J.es Messeittcfines, 

a wTiter of very great talent, and, according to ilu* measure 
of J. U. Rousseau and Lebrun, no in(‘an poet. U is usual to 
reckon Delavigne as transitionary between the two schools, Inil 
in strictness he must be <‘ounted with the classicists. Dramatic 
poetry exhibited somewhat similar characteristics. 4 he system 
of tragedy writing had become lairely mechanical, and every 
act, almost every scene and situation, had its rcpilar and appro- 
priate business and language, the former of whi( 4 i the poet was 
not supposed to alter at all, and llie latter only ver)*^ slightly. 
Poinsiruit, La Harpe, M. |. ( henier, Raynouanl, deJouy,Rriffaui, 
Haour-Lorniian, all wrote in this style. Of these ( henier (1764- 
t8ii) had some of the vigour of liis brother Andre, from whom 
he was distinguished by more popular political principles and 
better fortune. On the other hand, Jean Iranvois Dneis ( 1733 "" 
1816), who passes with Englishmen as a feeble reducer of Shake- 
speare to classical rules, passed with his contemporaries as an 
introducer into French poetry of strange rmd r^^’olutionary 
novelties. Comedy, on the other hand, fared better, as indeed 


it had always iareil. Fabre d’Lglantine (1755-1 7t;4) (the 
companion in death of Danlon), Collin dTiarleville (1755-1806), 
f’Vaiigois (L J. S. Andrieux (1759-1833), Picard, Alexandre 
Duval, and Ncpornuctne J.emereier (1771-1840) (the most 
vigorous of all as a. poet and a erilie of mark) were the eianic 
authors of the period, and their works have not sufTcn*il the 
complete eclipse of the couteiupi>rary tragedies w^hicli in part 
thiy also wrote. If not exactly worthy successors of ^loli're, 
they arc at any rate not iinworlliy children ol Heaumarchais. 
In romance wriiing there is aga.iii, until we come to Madame de 
Stael, a great want ol originality and even oi exi* •lienee in 
worktnansliip. 'I'he works of Madame de (lenlis (i7|(>-i83o) 
exhibit the tendencies of the i8th centur>^ to jilatitmle a.iKl 
noble sentiment at their w'orst. Madame Collin ( 1 7 7cr-iSo7), 
Madame de Sou/a (1761- 1S36), and Madiime de Krudeuer, 
exhibited some of tlic qualities of Madame de Lafayette and 
more of those of Madame de (Iculis. Joseph I'ievee ( 171)7- 
in Dot dc Sii:jCltc and other w’orks, showed some pow er o\ er the 
domestic story ; but perhaps tlie mohl remarkable w(.rk in 
point of originality of the time was Xavier dc Maistre’s (i7(»3 
1852) Voyage uutouy dc inn chamhre. an attemyit in (piile a 
new style, which Juts been happily jollowed up by ollu r v\riters. 
Tiiniing lo luslory w^e find comparatively little wriltcu at tlii^ 
period. Indeed, until fjuite its close, men W’cre loo inu( h occii])ied 
in making history to have linat to write it. 'I’here is, lio\M \i r, 
a considerable liody f)f memoir writers, especially in the earlier 
ye.ars of the j)eriod, and some great names ap])ear even in liislorv 
proper. Many ot Sismondi's ( 1773--1.S42) best woiks were 
produced during the empire. A. (i. J*. Ib'Uf’Kre, b,>ron de 
Laraiite (1782-1866), though his best-known works d.iie much 
later, belongs partially to this lime. On the other hand, the 
production of philosophical writing, especially in what we mav 
call applied jiliilosopliy, was considerable. 'I’he s<‘nsationalist 
views of ('ontlillac wen* first <’oulinued as by Dc‘stutl rje 'I’raey 
(i7S4-r836) and Laroinigui-'rc (1756-1837) and sub‘,e(jui‘nll\' 
opposed, in consoijuenee jiarlly oi a religious and spirit uale-t 
reviv'al, partly ol the mfluinee of lonigii schools of ihoughl, 
especially th(‘ (iennan aiu! the Scotch. 'I’iie chief plulosophaal 
writers tnnn this latter jioint of vi(‘vv were Hi(‘rre Haul Royer 
(ollard (1763- S.yt;), JL V. ( 1 . Maine dt* I'uran (1776 1824), 
and Theodore Simon Jouffroy (j 7(/)-- 18.12). Their inlliieme on 
literature, however, was altogether iulerior to tli.vt ol I lie n*- 
actionist school, ot whom Loi'is (labriel, \ icoiute dc Honalrl 
(1754 1840), ami Jo.a*j)h de Maisire (175^ 1821; die great 
leaders, 'j’liese lailer were stiougly poiiiiuil iii their tenderu ies, 
and polilieiil plii)oso[>hy re('eiv(‘d, as was natiire.l, a largi* share 
of the att»*ntioii of the lime, in continuation of the work (4 
the idiilosophcs, thi? most remarkable wiiler was (imstantin 
lu*am;ois (hasseboeiif, romte de Volncv (1757-1820), whose 
Wniucs are generally known. Dn the other liand, others beloiiL', 
iiig lo that school, mm'Ii as Neckcr and Mnn llet, wrote Ironi tin* 
moderate point of view against rcvolution.iry exie^ses. Of 
the reactionists Jionald is extiemely royalist, and ('iirrics out in 
his Lc}^uslaU(fiis jnimitives somewhat the same patriarch. d and 
absolutist theories as onr own I'ilmcr, but vvitli infiiiitelv grea.t( r 
g<*nius. As jionald is royalist and aristocratic, so 
Maislrc is the advocate of a iheodacy pure and 
simple, w'itli the })ope lor its earthly head, and a vigorous dc'-p'ot- 
ism for its svsti*m of government. J’ierre Simon I'allandie 
(1776-1.S47), ollen mentioned in the literals memoirs ol his 
time, wrote among other things Esi>ni\ dc pahn^t'm }>ic snaalc. 
good in .style but vague iii substance. Of theology proper tlierc 
is almost necessarily little or nothing, the ( lergy being in th.e 
earlier ])eriod proscribed, in tin* letter part kc])! iii a ‘^trict 
somewhat discreditable subjt'ctioii by the J'jr»pire. In moralizing 
literature there is one work of tla very highest excellence, which, 
though not publisher! till long afterwards, belongs in point 
composition to this period. This is the Ecnsics of Josejdi 
Joubert (1754-1824). tlie most illustrious successor 
of Pascal and Vaiivenargues, and to be ranked perhaps 
above both in the literary fini.di of his maxims, and eertaiuh 
above Vauvenargues in the l^rcadth and depth of though l which 
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they exhibit In pure literary criticism more particularly, 
Joubert, though exhibiting some inconsistencies due to his time, 
IS astonishingly penetrating and suggestive. Of science and 
eniflition the time was fruitful. At an early period of it appeared 
the remarkable work of Pierre Cabanis (1757-1808), the Rapports 
du physique ct du morale de Vhommey a work in which physiology 
is treated from the extreme materialist point of view but with 
all the liveliness and litcrar>’ excellence of the Philosophe move- 
ment at its best. Anotlier physiological work of great merit 
at this [jeriod was the Traiie de la 7 ne et de la mort of Bichat, 
and the example set by these works was widely followed ; while 
in other branches of science Laplace, I.agrange, llauy,Berthollet, 
^fc., produced contributions of the highest value. From the 
literary point of view, however, the chief interest of this time 
is centred in two individual names, those of Chateaubriand and 
Madame de Stael, and in thme literary developments of a more 
or less novel character, which were all of the highest importance 
in shaping the course which French literature has taken since 
1824. One of these developments was the reactionary movement 
of Maistre and Honald, which in its turn largely influenced 
Chateaubriand, then Lamennais and Montalemhcrt, and was 
later represented in French literature in different guises, chiefly 
by Louis Veuillot (1815-1883) and Mgr Dnpanloup (1802-1878). 
The second and third, closely connected, were the immense 
advances made by parliamentary eloquence and by political 
writing, the latter of which, by the hand of Paul Louis Courier 
(1773-1825), contributed f(jr the first time an undoubted master- 
piece t(» French literature. The influence of the two combined 
has since raised journalism to even a greater pitch of power in 
France than in any other country. It is in the development of 
these new ojienings fer literature, and in the east and complexion 
which tliey gave to its matter, the I the real literary imporUinco 
of the Revolutionary period consists ; just as it is in the new 
elements which they supplied for the treatment of such subjects 
thfit the literary value of the authors of AV;/c and De V Alleina^ffe 
mainly lies. We liave already alluded to some of the beginnings 
of periodical and journalistic letters in France. For some time, 
in hands of Ilayle, Rasnage, Oes Maizeaux, Jurieu, Lcclere, 
periodical literature consisted mainly of a series, more or less 
diseonnccted, of ]>amphlcls, with occasional extracts from 
forlhcoining works, critical adversaria and the like. Of a more 
regular kind were the often-mentioned Journal de TrMmix and 
Mercurc de France, and later the Annce Ifi/eraue of Freron and 
the like. The Correspondance of (iriuun also, as w’e have pointed 
out, bore considerable resemblance to a modern monthly review, 
though it was addressed to a very few persons. Of ]>olilieal 
news there was, under a despotism, naturally very link*. 1789, 
however, saw a vast change in this rcsi)ert. An enormous 
efflorciccrice of periodical literature at once took place, and a 
few of the numerous journals foundi*d in that year or soon after- 
wards survived for a considcrabh^ tinu*. A whole cla.ss of authors 
arose who pretended to be nothing more than journalists, while 
many writers distinguished fur more solid contributions to iitcra- 
liire took part in the movement, and not a few active politicians 
contributeil. Thus to the originol staff of the Moniieur, or, as 
it was at first called, La Gazeiie Nalionalc, llarpe, I.^icretelle, 
Andrieux, Domini(|ue Joseph Carat (1/49- 1833) and Pierre 
(hngiien6 (1748-1826) were attached. Among the writers of 
the Journal de Paris Andre Chenier had been ranked. Fontanes 
contributed to mtmv royalist and moderate journals. Guizot 
and MorcUet, representatives respectively of the igth and the 
1 8th centur\^ shared in the Nnuvdles poUtiques, while Berlin, 
Fieveo and J. L. Geoffrey (1743-1814), a critic of peculiar 
acerbity, contributed to the Journal dc V empire, afterwards 
turned into the still existing Journal des ddmts. With Geoffrey, 
Francois Renoit Hoffman (1760-1828), Jean F. J. Dussault 
(i76<)-i 824) and Charles F. Dorimond, abbe de F 61 etz (1765- 
1850), constituted a quartet of critics .sometimes spoken of as 
“ the Debais four,” though they were by no means all friends. 
Of active politicians Marat ( 7 / /I w/ du peuple), Mirateiu {Courrier 
de Provence), Bar^re {Journal des debats et des decrets), Brissot 
{Patrioie fraufais), H!. 4 .)ert (Pere Duchesne), Robe.spierre {Defen- 
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seur de la constitution), and Tallien {La Scntinelle) were the most 
remarkable who had an intimate connexion with journalism. 
On the other hand, the type of the journalist pure and simple 
is Camille Desmoulins (1759-1794), one of the most brilliant, in a 
literary point of view, of the short-li\'ed celebrities of the time. 
Of the same class were Pelletier, Duro/oir, Loustalot, Royou. 
As the immediate daily interest in politics drooped, there were 
formed periodicals of a partly political and partly literary 
character. Such had been tlie decade philosophique, which 
counted Cabanis, (Chenier, and De Tracy among its contributors, 
and this was followed by the Revue fraufaise at a later period, 
which was in its turn succeeded by the Revue des deux mondes. 
On the other hand, parliamentary eloquence was even more 
important than journalism during the early period of the Revolu- 
tion. Miraheau naturally s binds at the head of orators of this 
class, and next to him may be ranked the well-known names of 
Malouet and Meunier among constitutionalists ; of Robespierre, 
Marat and Danton, the triumvirs of tl^e Mountiiin : of Maury , 
('azal^s and the vicomte de Miraheau, among the royalists ; 
and alx)ve all of the Girondist speakers Barnave, Vorgniaiid, 
and Lanjuinais. The last named survived to take part in the 
revival of parliamentary discussion after the Restoration. But 
the jiermanent contributions to French literature of this period 
of voluminous eloquence are, as frequently happens in such cases, 
by no means large. The union of the journalist and the parlia- 
mentary spirit produced, however, in Paul Louis Courier a 
master of style. Courier spent the greater part of QQ„g.ier 
Iiis life, tragically cut short, in translating the classics 
and studying the older writers of France, in which study he 
learnt thoroughly to despise the pseudo-classicism of the i8th 
century. It was not till ho was past forty that he took to y)olitical 
writing, and the style of his pamphlets, and their wonderful 
irony and vigour, at once placed them on the level of the very 
l)est things of the kind. Along with Courier should be mentioned 
Benjamin ( onstanl (1767-1830), who, though partly a romance 
writer and partly a philosophical author, was mainly a politician 
and an orator, besides b(*ing fertile in articles and pamphlets. 
J/amennais, like Lamartine, will best bo dealt witli later, and the 
.same may be said of Berangcr ; but Chateaubriand and Madanu* 
dc Siael must be noticed here. The fonner represents, in the 
influence wliii'b changed the literature of the i8th centur>" into 
the literature of the i()th, the vague spirit of unrest and “Welt- 
sehmerz,” the affection for the picturesque qualities of nature, 
the religious spirit oeeasionally turning into mysticism, and the 
respect, sure to become more and more definile and apfireeiative, 
for anticiuity. lie gives in short the romantic and conservative 
element. Madame ile Stael (1766- iSi 7) on the other 
hand, as became a daughter of Necker, retained a ae stael. 
great (leal of the Philosophe character and the traditions 
of the i8tli century, especially its liberalism, its sensibilile, and 
its thirst for general information; to which, however, she 
added a ('osmopolitan spirit, and a readiness to introduce into 
France the literary and social, as w^cll as the politic^il and philo- 
sophical, peculiarities of other countries to which the i8th century, 
in France at least, had been a stranger, and which ('hateaubriand 
himself, notwithstanding his excursions into English literature, 
had been very far from feeling. She therefore contributed to 
the positive and libenil side of the future movement. The 
ah.soliite literary irnfiorlance of the two was very different. 
Madame de Stuel’s early writings were of the rriticnl kind, 
half aesthetic half ethical, of wliich the i8th century had been 
fond, and which their titles, Lettres sur J. J. Rousseau, Dc Vinflu- 
enre des passions, De la litierature considerce dans ses rapports 
tn^ec les vistituiions soriales, sufficiently show'. Her romances, 
Delphine and Corinne, had immense literary inff uence at the time. 
Still more was this the case with De V Allemagne, which practicall\ 
opened up to the rising generation in France the till then unknown 
treasures of literature and philosophy, which during 
the most glorious half century of her literary history 
Germany had, someff inruns on hints taken from France 
herself, been accumulating. The literar>’ importance of Chateau- 
briand (1768-1848) is far greater, while his litenirv influence 
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can hardly be exaggerated. Chateaubriand’s literary father was 
Rousseau, and his voyage to America helped to develop the seeds 
which Rousseau had sown. In Renf and other works of the 
same kind, the naturalism of Rousseau received a still further 
development. But it was not in mere naturalism that Chateau- 
briand was to find his most fertile and most successful theme. 
It was, on the contrar)', in the rehabilitation of Christianity as 
an inspiring force in literature. The 18th century had used 
against religion the method of ridicule ; Chateaubriand, by 
genius rather than by reasoning, set up against this method that 
of poetry and romance. “ Christianity,” says he, almost in 
so many words, “ is the most poetical of all n^ligions, the most 
attractive, the most fertile in literary, artistic and social results.” 
This theme he develops with the most splendid language, and 
with every conceivable advantage of style, in the Geme dii 
Chnstiamsmr and the Marlyrs. Tlie splendour of imagination, 
the summonings of history and literature to supply effective and 
touching illustrations, analogies and incidtMils, the rich colouring 
so different from the peculiarly monotonous and grey tones of 
the masters of the i8th centur>', and the fervid admiration for 
nature which were Chateaubriand’s main attractions and char- 
acteristics, could not fail to have an enormous literary influence. 
Indeed he has been acclaimed, with more reason than is usually 
found in such acclamations, as the founder of comparative avr/ 
imaginative litemrv criticism in France if not in Europe. The 
Romantic school acknowledgi‘d, and witli justice, its direct 
indebtedness to him. 

Literature sinre iS jo. — In dejiling with the last period of the 
history of French literature and that which was introdiicetJ bv 
the literary revolution of 1830 and has continued, in phases of 
only partial change, to the present day, a slight alteration of 
treatment is requisite. The subdivisions of literature have litely 
become so numerous, and the (contributions to each have reached 
.such an immens(i volume, that it is impossible to give more tlnin 
cursory notice, or indeed allusion, to irujst of them. It so 
happens, however, that the purely literary characteristic's of this 
jieriod, tiiougli of the mo^t striking and remarkable, are confined 
to a few branches of literal nnj. '1 he character of the i()th 
centnr)-^ in France has hitherto been at least as strongly marked 
as that of any previous period. In the middle ages men of letters 
hdlowed each other in the cultivation of certain literary forms 
for long centuries. The rhansou dc gev/r, the Arthurian legend, 
the roman d'aviiitvre^ the fabliau . the allegorit'al poem, th(j 
rough dramatic mystery and farce, s(?rved successively as 
moulds into which the thought and writing impulse of genera- 
tions of authors were successively cast, often with littl<' afUmtion 
to the suitability of form ami suhjec’l. 'fhe emd of the 15th 
c<?ntnry, and still more the lOth, owing to the vast extension 
of thought and knowlt?rlge them introduced, finally Imtke up th(.! 
old forms, and introduced the practice of treating each suhjix't 
in a manner mon; or less appropriate to it, and whether appro- 
priate or not, freely selected by the author. At the same time 
a vast but .somewdiat indiscriminate a<]dition w^as madej to tin? 
actual vocabulary of the language. The 17th and i8th centuries 
w'itnesied a process of restriction once more to certain form.s 
and strict imitation of predecessors, combined wuth attention 
to purely arbitrary rules, the erainjiing and impo\'(iri'»]ung effect 
of this (in F(*nelon’s words) being counterbalanced partly by 
the efforts of individual genius, and still more by the constant 
and steady enlargement of the range of thought, the ( hoice of 
.subjects, and the familiarity with other literature, lioth of the 
ancient and modern w'orld. Tliti literary work of the loth 
century and of the great Romantic movement which begun in its 
second quarter was to repeat on a far larger scale the work of tlie 
i6th, to break up and discard such literary forms as had become 
useless or hopelessly stiff, to give strength, suppleness and 
variety to suf'h as were retained, to invent new ones where 
necessary, to enrich the language by importations, inventions 
and revivals, and, above all, to bring into pmminence the principle 
of individualism. Authors and even books, rather than gniups 
and kinds, demand principal attention. 

The result of this revolution is naturally most remarkable in 
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the hflles-lettres and the kindred department of histor}’. Poetry, 
not dramatic, has been revived; prose romance and literar}’ 
criticism have b(;eii brought to a jierfection previously unknown ; 
and history has produced w'orks more various, if not more rejnark- 
able, than at any previous stage of the langtuigc. Of all these 
branches we .shall therefore endeavour to give some detailed 
account. But the services done* to the language were not limited 
to the strictly literary branc hes of literature. Modern French, 
if it kicks, as it probably does lack, the statuesque precision and 
elegance of prose styie to which between 1650 and 1800 all else 
was sacrificed, has become a much more suiUible instrument 
for the ac(uirate and copious treatment of i^ositive and ('oncrete 
subjects. These subjects ha\e accordingly been treated in an 
abundance corresponding to that manife.sted in other countries, 
though the literary importance of the treatment has perhaps 
proportionately declined. We ainnot even attempt to indicate 
the innumerable directions of scientific .study whk h tliis copious 
industry has taken, and must confine ourselves to those whicrh 
come more immediately under the headings previously adopted. 
In philosophy proper France, like oilier nations, has been mi^rc 
remarkable for attention to the historical side of the matter 
than for the production of new systems ; and the principal 
except ion among her philosophical writers, Auguste C omte ( 1 793^ 
1857), besides inclining, as far us his matter went to the political 
and scientific rather than to the purely philosophical side (which 
indeed he regarded as antu]nated), was not very remarkable 
merely as a man of letters. Victor Cousin (1792-1867), on the 
other hand, almost a brilliant man of letters and for a time 
regarded as something of a philosojihical apostle preaching 
‘‘ eckx:ticism,” betook himself latterly to liiograjihiciil and other 
miscellaneous writing, esp(‘('ially on the famous kVench ladies of 
the 17th cTntury, and is likely to be renK'mbercd chiefly in this 
dc'partment, though not to be lorgtillen in that of philosoffliical 
history and criticism. 'I'he sarnie curiinis declension was observ- 
able in the much younger llippoly to Adolphe Taine( 1(828-1 893), 
who, beginning with philosophical studiis, and always maintain- 
ingastrong tincture of philosojihicjil {Ictciminism, apfilied hims(dl 
later, first to literary history and ( riticism in Ins lanious UisUnrr 
(ie la litlhature auglaise (18O4), and ifatn to history proper in 
his still more ^vnous and far more soliilly bas(‘d Ori^ities de la 
i^'rouce rontemly;)raiue 1'o him, however, w’c must redir 

under the hi^ad of literary eniieisrn. And not dissimilar 
phenomena, not so much of inconstancy to philosopin as ol a 
tendency tow'iirds the apfilied rather than tlw? juire bramdies ()f 
tlie subject, are noticeable in Julgar (juiriel (1803 0875), in 
('liarles de Uemnsat (1707 1875), and in Finest Renan (1823- 
1802), the first of whom Ix'gan Ivy translating Herder while the 
scc'ond and third devoli'd llieTnsel\’(;s early to schfikistic philo- 
sophy, de Kemusat dealing with AlKdarcl (1845) and Anselm 
(1856), Kenan with Averroes (i8:;2). Moie single-minded 
dcv(»ti()n to at least the hisic/rical side was shown by Jean 
Fhilibert Dainiroii (1704-1862), who ]>ul)lishe(l in 1842 a Coins 
de philosoldiie and many minor works at diflerent times ; but 
the inconstan('y recurs in juJi‘s .Simon (i8i4-t 8()6), who, in the 
earlier part of his life a jirolcssor of jvhiiosophy and a writer of 
authority on the (iivrk philosophers (especially in Uistotrc de 
I'ecole d' Alexaudrie, 1844 1845), began before long to take an 
active and, towards the close of his lifo-w'ork, all but a foremost 
part in politics. In theoloey the chief name of great literary 
(‘mincnce in the earlier part of th(*c(*nlnry is tfiatof J.ainennais, 
of wdiom more presently, in the later, that (»f Kenan iigain. 
But (diaries J6)rb(’*s de Montalcmbcrt (1810-1870), an historian 
wnth a strong theological tendency, deserves notice ; and among 
ecclesiastics who have been orators and writers the pire Jean 
Baptiste Henri Lacordaire (1S02- 1861), a pupil of Lamennais 
who rcturnerl to orthodoxy but alwtn s kiqit to the Lil’ieral .side ; 
the pe^re (Ydcstin Joseph lYlix ( 1810-1891 ), a Jesuit teacher and 
preacher of etniiieiK'e; and th(‘ pere Didon (1840-1900), a very 
popular jireachcr and writer w'ho, though thoroughly orthodox, 
dill not escape collision with his superiors. On tlui Protestant 
.side Athanase ('oquerel (1820-1875;) is the nio.st remarkable 
name. Recently Paul Sabatier (b. 1858) has displayed, es[)eciall> 
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\n dealing with Saint Friincis o\ Assisi, much power of literary combined literary and linguistic competence more admirably, 
and religious sympathy and a style somewhat modelled on that TheSociet^des AnciensTextesFranyaiswasforrnedfor thepurpose 
of Renan, but less unctuous and effeminate. There arc strong of publishing scholarly editions of inedited works, and a lexicon 
philosophical tendencies, and at least a revolt against the re- of the older tongue by M. Codefroy at last supplemented, though 
ligioiis as w'cll as philosophical ideas of the Encyclopedists, in not quite with equal accomplishment, the admirable dictionary 
the Pensces ol Jouberl, while* the hybrid position characteristic in which Emile Littre (1801-1881), at the cost of a life’s labour, 
of the iplh century is [larticularly noticeable in fAienne Pivert de emliodicd the whole vocabulary of the classical French language. 
Senancour (1770 184O), whose principal work, Obermami (1804), Meanwhile the period between the middle ages proper and the 
had an extraordinary influence on its own and the next generation 17th century has not lacked its share of this revival of attention, 
in the direction of melancholy moralizing. This tone was notably To the literature between V'illon and Regnier especial attention 
taken up towards th(j other end of the century by Amiel (q.n.), was paid by the early Romantics, and Sainte-lk*uve’s Tableau 
who, luiwever, does not strictly belong to French literature : hisiorique et critique de la poesie et du theatre au scizihne siecle 
wlule in Ximenes Doudon (1800-1872), author of Melanges d was one of the manifestoes of the school. Since the appearance 
h’ttrcs posthumously published, w'o find more of a return to the of that work in 1828 editions with critical comments of the 
attitude of Joubert — literary criticism occupying a very large literature of this period have constantly niultifflied, aided by the 
part of his reflections. Political philosophy and its kindred great fancy for tastefully^' produced works which exists among 
sciences have naturally received a large share of attention, the richer classes in France ; and there are probably now few 
'Fowards ihn middle of the century there was a great develop- countries in which works of old authors, whether in cheap reprints 
nient of socialist and fanciful theorizing on politics, with which or in editions de luxe can be more readily procured, 
the names of Claude Henri, comte de Saint-Simon (1760-1825), The Romantic Movement- ll is time, however, to return to the 
Eharlcs E'ouricr (1772-1857), Klitmne Cabet (1788 1856), and 1 literary revolution itself, and its more purely literary results. 
oijjiTS are connected. As political economists EVederic Bastiat At the accession of (‘harles X. France possessed three . 

1 1801-1850), L. (j. L. (jiiilhaud de ].avergnc (1809-1880), Louis writers, and perhaps only three, of already remarkable 
Auguste Hllinqui (1805 - 1881), and Michel Chevalier (i8oC> 1879) eminence, if we except C'haleaubriand, who was already of a 
maybe noticed. In Alexis de Tocqucville (1805-1859) France past generation. These three were Pierre Jean de P6rangcr 
produced a politii'al observer of a remarkably acute, moderate (1780-1857), Alphonse de Lamartine (1790-1869), and Hugues 
and relhr live character, and Arinand Carrel (1800-1836), whose Felicite Robert Lamennais (1782-1854). The first belongs 
life w’as cut short in a duel, was a real man of letters, as well as definitely in manner, despite his striking originality of nuance^ 
a brilliant journalist and an honest if rather violent party tcj the past. He has remnants of the old periphrases, the cum- 
politician. Ihe name of Jean Louis Eugene Lerminier (1803- brous mythological allusions, the jioetical “ properties ” of French 
1857) is of wide re|)ute for legal and constitutional writings, and verse. lie has also the older and somewhat narrow^ limitations 
thnt of Henri, baron de Jomini(i77()- 1 869) is still more celelmited j of a French poet ; foreigners are for him mere barbarians. At 
us a military historian ; while that of Francois Lenormant (1837- ; the same time his extraordinaiy lyri(‘al faculty, his excellent v*riL, 
1883) holds a not dissimilar position in archaeology. With the wdiich makes him a descendant of Rabelais and La Fontaine, 
publications d(‘voted to physical science ])roper we do not attempt and his occasional touches of pathos made him de.scrve and 
to meddle. Philology, however, demands a brief notice. In obtain something more than successes of occasion. H6ranger, 
classical studies Franco has till rei'ontly hardly maintained the moreover, was very far from being the mere im p)ro visa tore 
p<isilion whh'h might be expected of the country of Scaliger ; which those who cling to the inspirationist theory of poetry 
and ( asaiibon. She has, howener, produced some consid(‘rable ! would fain see in him. His studies in style and composition were 
( Irientalists, such as ('hampollion the younger, Ituniouf, vSilvestre ; persistent, and it was long belore he attained the firm and brilliant 
de Sju'v and Stanislas Julien. The foundation of Romance philo- manner wdiith distinguishes him. Ueranger's talent, however, 
logy was due, indceil, to the foreigners Wolf and Dicz. But was still too much a matter of individual genius to have great 
early in the century the curiosity us to the. older literature of literary influence, and he formed no school. It was different 
France created by Barbazan, 1 'ressan and others continued to with Lamartine, who w'as, nevertheless, like Beranger, 
extend. Dominicjiie Martin Meon (1748-182(1) published many ! a typical Frenchman. The Meditations and the 
imprinted fabliaux, gave the whole (jf the Frem h Renart cycle. Harmonies exhibit a remarkable transition between 
with the exception of Renart le contrefart, and edited the Roman the old school and the newx Tn going direct to nature, in borrow- 
de La tose. ( harles Ulaiide Fuuriel (1772-1844) and Fran(;ois ing from her >triking outlines, vivid and contrasted tints, 
Raynoiiaril (1761 1830) di.alt elaborately with Provcnyal harmony and variety of .sound, the new poet show’cd himself 
poetry us well as partially with that of the troiiveres ; and the an innovator of the best class. In using romantic and religious 
latter produced his comprehensive hexique romane. These associations, and expressing them in affecting language, he was 
examples were followred by many other writers, w'ho edited the Chateaubriand of verse. But wdth all this he retained some 
manuseripl works and eommented on them, always with zt^al of the vices of the classical school. His versification, harmonious 
and sometimes with discretion. Ebrcinosi among the.se must as it is, is monotonous, and he does not venture into the bold 
be mentioned Paulin Paris ( 1 800-1 88 1 ) who for fifty years .servx'il lyrical forms wdiich ti*ue poetry loves. Lie has still the horror of 
the cause of old Frenc h literature with untiring energy, great the mot propre ; ho is always spiritualizing and idealizing, and 
literary taste, and a pleasant ancl facile pen. H is selections from his style and thought have a double portion of the feminine 
manuscripts, his Romanecro franfuis, his editions of Gann le and almost flaccid softness which had come to pass for grace in 
f,(dieruin and Berte aus grans />/c.v, and his Romans de la table French. The last of the trio, Lamennais, represents an altogether 
may especially he ineiitioncd. Soon, too, the Benedictine liolder and n^ugher genius. Strongly influenced by ^ 
Ihstoire litterairc, so long interrupted, was resumed under M. the Catholic reaction, T.amrnnais also .shows the 
Paris’s giMieral management, and has proceeded nearly to the strongest possible influence of the revolutionary spirit, 
end ol the 1 jth century. Among its contents M. Paris’s dis- His earliest work, the Essai sur V indifference en mature de 
sertations on the later chansons de gestes and the early song (1817 and 1 81 8) was a defence of the church on curiously 

writers, M. Victor Ic Clerc’s on the fabhanxj and M. Littr^’s unecclesiastical lines. It was written in an ardent style, full of 
on tlie romans d'aventures may be specially noticed. For .^ome illustrations, and extremely ambitious in character. The plan 
time indeed the work of EVench editors wxis chargeable with a was partly critical and partly constructive. 7 'he first part dis- 
certain lack of critical and jihilologic nl accuracy. This reproach, posed of the i8th century ; the second, adopting the theory of 
however, wxus wiped off by the efforts of a band of younger papal absolutism w'hich Joseph dtMai.stre had already advocated, 
scholars, chiefly pupils of the fteole des (’hartes, with MM. Haston proceeded to base it on a supposed universal consent. The after 
Paris (1839-11)03) and Paul Meyer at their head. Of M. Paris history of Lamennais was perhaps not an unnatural recoil from 
in particular it may be said that no scholar in the subject has ever this ; but it is sufficient liere to point out that in his prose, 
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especially as afterwards developed in the apocalyptic Paroles 
d'un croyant (1839) are to be discerned many of the tendencies 
of the Romantic school, particularly its hardy and picturesque 
choice of language, and the disdain of established and accepted 
methods which it professed. The signs of the revolution itself 
were, as was natural, first given in periodical literature. The 
feudalist affectations of Chateaubriand and the legitimists 
excited a sort of aesthetic affection for C'lOthicism, and Walter 
Scott became one of the most favourite authors in France. 
Soon was started the periodical La Muse fraucaisc, in which the 
names of Hugo, Vigny, Dcschamps and Madame de Girardin 
appear. Almost all the writers in this periodical were eager 
royalists, and for some time the battle was still fought on poli- 
tical grounds. There could, however, he no special connexion 
between classical drama and liberalism ; and the liberal journal, 
the Globe, with no less a person tlian Sainte-Reuve among its 
contributors, declared definite war against classicism in the 
drama. The chief “ classical ” organs wen* the CousliiulionncL 
the Journal des debats, and after a time and not exclusively, 
the Rcime des deux mondes. Soon the question became purely 
literary, and the Romantic school proper was born in the famous 
cmacle or clique in which Hugo wus i:hief poet, Sainte-HeuN'O 
chief critic, and Gautier, Gerard de Nerval, the brothers Emile 
(1701-1871) and Antony (1800- 1869), Dcschamps, Petrus Ilorcl 
(1809-1859) and others were oflicers. Alfred de Vigny and 
Alfred de Musset sttind somewhat apart, and so does ('harles 
Nodier (17S0- 1844), a versatile and voluminous writer, the veiy 
variety and number of whose w^orks have somewhat prevented 
the individual excellence of any of them from having justice 
done to it. The objects of the school, which wras at first violently 
opposed, so much so that certain aCfidemicians actually petitioned 
tlje king to forbid the admission of any Romantic piece at the 
Theatre Fran^ais, were, briefly sUted, the burning of everything 
which had been adored, and tlie adoring of everything v hich 
had been burnt. They w'ould have no unities, no arbitrary 
selection of subjects, no restraints on \ «iricty of vcrsifM'ation, no 


! each, as it was produced or published (Cromwell, Heruani, 
j Marion de VOrme, Lc Roi s' amuse, Lucrece Borgia, Marie Tudor, 
Ruy Bl IS and Les Bur^raves), was a literary event, and cxcite<i 
the most violent discussion- the author’s usual plan being to 
prefix a prose preface of a very militant character to his wH)rk. 
A still more melodramatic variety oi drame was that chiefly 
represented by Alexandre Dumas (1S02 -1S70), whose Henri lit 
and Antony, to w'hich may be added later La Tour de \esL 
and Mademoiselle de Belleisle, were almost as much rallying 
points for the early Romantics as the dramas of Hugo, despiic 
their inferior literary value. At f he same time Alexandre Soumet 
(1788 -1845), ill Norma, Ihir Pete de Neron, Nc., and Gasimir 
l)clavignc in Marino Faliero, Loins XI, Ac., maintaiiu*<I a 
somewhat closer adherence to the older models. 'Tlui clii-ical 
or semi-class ical reaction of the last years of bouis Philippe 
represented in tragedy by Ponsard (Lncrhe, /li^nes de route, 
Charlotte Cotday, myssr, and several comedies), and on the comic 
side, to a certain extent, by Emile Angler (i82o-iSS(;) in 
U Aveniuricre, Lc Gcndrr de M. Poirier, Le Fils de Gihoy.f, x-c 
During almost the whole period EugtHie Scribe (1791-18^1) 
poured forth innumerable comedies of the vaudeville order, 
which, without possessing much literary value, attained immense 
popularity. For the last half-century the realist dewlopnu-ut 
of Romanticism has had the upper hand in dramatic comywisition. 
Its principal representatives being on the one side X’iclorien 
Sardou (1831-1909), who in Nos Inlimes, La Fainille Benoiion, 
Rabaoas, Dora, Ac., chiefly devoted himself to the satirical 
I treatment of manners, and Al(‘xandre Dumas fils (182.1 1895). 

! author in 1852 (d the famous Dame aux camflias, who in such 
j pieces as I.es Jdees de Madame Aubray and L'Kiram^nr ratlicr 
1 busied himself with morals and “problems,” while his Daou' 
j (fux eanit lias is sometimes ranked as the first ol such things 

jin “modern” style. Certain isolated authors also de.serve 
i notice, such as Jo.seph Autran (1813-1877), a poet and ac.ide- 
i mician having .some resemblance to Ramarlini*, whose hiltr 
I d'j'Esehyle createrl for tiirn a dramatic reputation which he did 


academically limited vocabulary, no considerations of artificial | not attempt to follow' up,anrl Gabriel Ja*gouve (b. 1807), w'hose 
beauty, and, above all, no periphrastic expression. The mot | was assisted to popularity by the admirable 

/m)pre, the calling of a spade a spade, w'as the great command- j talent of Raehid. A sjiei ial variety of drama of the first literary 
ment of Romanticism ; but it must be allowed that what was j importance ’jas also been cultivated in this century under the 
taken away in periphrase wa^ made up in adjectives. Musset, j title if scenes or proverbrs, slight dramatic sk(*t(’hcs in which the 
who was verv nnich (»f a fnic-lance in the roiitc.st, maintained dialogue and style are of even more ini|iortaiice than the ac tion, 
indeed that the differentia of the Romantic was the copious use i 'The best of all of these an* those ol Alfred de Musset (1810 1857), 

of this part of .speech. All .sorts of epithets were invented to | whf»se II faut quune forte soil ouvrrle ou ferm/r. On iic hodnu' 

distinguish the two parties, of which flamboyant and fsrisdire i pas ai^ec I'amonr, Nc., are models ol grace* and wit. Among las 
arc* perliaps the most accurate and expressive jmir— the? former j followers may be mentioned especially Octave lu*uillf*t (1822- 
serving to denote the gorgeous tints and bold attempts of the . 1890). Few' social dramas of the kind in modern limes have 
new school, the latter the grey colour and monotonous outlines j attained a gn*ater success llian Le Monde ou I'on s'ennuic (rS/^iK) 
of the old. The repre.sentation of Ileroani in 1830 was liio cul- . of Edouard railleroii (1834 1899). (Sec also Drama.) 

mination of the struggle, and during great part ol the reign of 1 In poetry proper, as in drama, Vidor Hugo sliowed the way. 

Louis Philippe almost all the younger men of letters in France , In him all the Romantic characteristics w'cre expressed and 
were Romantics. The representation of the Liurece of Kran^ois embodied disregard of arbitrary critical rules, free vve^or 
Pon.sard(i8i4 1867) in 184^ is often quoted as the Iierald or sign choiceof subject, variety and vigour of metre, splendour 
of a cla.ssical reaction. Hut this w^as only apparent, and signified, and .sonorousness of diction, rJiundant “ local colour, 
if it signified anything, merely that the more juvenile exce.s.ses and that irrepressible indivirlualism wdiich is one of the chief, 
of the Romantics were out of dale. All the grtalest men of * though not p<*rhaps the chi(*f, of the symptoms. If the careful 
letters of France since 1830 have been on the innovating side, j attention to form which is also characteristic of the movement E 
and all without exception, whether in ten tionalh or not, have had j less apparent in him than in .some ot liis lollowers, it is not 
their work coloured by the results of the mov’ement, and of thcKse ' because it is absent, but bt*rause the enthusiastic conviction 
which have succeecled it as develojimcnts rather than reactions, j with which he attack(*d eveiy subject somewhat fliverts attention 
Drama and Poetry since /Sjo,- Although the immediate I from it. As with the merits so with the defects. A deficient 
subject on which the battles of Cla.ssics and Romantics arose | .sense of the ludicrous which characterized many of the Romantics 
was dramatic poctrv, the dramatic results of the nmvement | was strongly apparent in their leader, as was also an equfilly 
have not been those' of greatest value or most [lermanent char- | rcpie-sentative grandiositv, and a fondness for the introduction 
acter. The principal effect in the long run rias been the intro- I of foreign and unfamiliar w'ords, e.specially proper nani(*s, 
duction of a species of play called drame, as opposed to regular j which occasionally produces an effect of burles(|ue. \ iclor 
comedy and tragedy, admitting of much freer treatment than Hugos earliest poetical works, his chiefly royalist and political 
either of these tw’o as previously understood in French, and i Odes, were cast in the older and accepted forms, hut already 
lending itself in some measure to the lengthy and disjointed displayed astonishing poetical qualities. P>ut it was in the 
action, the multiplicity of personages, and the al'iscni'c of stock ' Ballades (for instance, the .sfdendid Pas d'armes du roi Jean. 
characters which characterized Uic English stage in its palmy | written in verses of three syllables) and the Onentales (of which 
days. All Victor Hugo’s dramatic works are of thi., class, and ' may be taken for a sample the sixth section of Navarin, a perfect 
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torrent of outlandish tenns poiirod forth in the most admirable 
verse, or Les Djinns, where some of the stanzas have lines of 
two syllables each) that the grand provocation was thrown 
to the believers in alevandrines, careful caesuras and strictlv 
separated couplets. Les Feuilles d'automnej Les Chants du 
crepuscuUy Les Voix intericures, Les Rayons et les ombres, the 
productions of the next twenty years, v/ere quieter in style and 
tone, but no les> full of poetical spirit. The Revolution of 1848, 
the establishment of the empire and the poet’s exile brought 
a])out a fresh determination of his genius to lyrical subjects. 
Les Chdiimenis and La Lefiende des sikles, the one political, the 
other historical, reach perhaps the high-water mark of French 
verse ; and they were followed by the philosophical Cotiiempla- 
Hons, the lighter Chansons des rues et des hots, the Annh 
terrible, the second Lrgende des siMes, and the later work to be 
found noticed sub jiom. We have been thus particular here 
because the literary productiveness of Victor Hugo himself has 
been the measure and sample of the wdtolc literary productiveness 
of France on the poeticjd sidt\ At five-and-twenty he was 
acknowledged as a master, at seventy-five he was a master still. 
His poetical influence has been represented in three different 
schools, from which very few of the poetical writers of the 
century can be excluded. These few we may notice first. Alfred 
Mumm Musset, a writer of great genius, felt part of the 

“*** ‘ Romantic inspiration very strongly, but was on the 
whole unfortunately influenced by Ryron, and partly out of 
wilfulnes.s, partly from a natural want of persevering industry 
and vigour, allowed himself to be careless and even slovenly 
in composition. Notwithstnjiding this, many of his lyrics are 
among the finest poems in the language, anrl his verse, careless 
as it is, has extraordinary natural grace. Auguste Uarbier 
(1805 ' 1882) whose lambcs shows an extraordinary command of 
nervous and masculine versification, also comes in here ; and the 
Breton poet, Auguste Hrizeux (1803-1858), much admired by 
some, together with Ilegesippc Moreau, an unequal writer 
pos.scssing some talent, Pierre Dupont (182T-1870), one of much 
greater gifts, and Gustave Niidaud (i820“i893), a follower of 
B^ranger, also deserve mention. Of the school of Lamartine 
rather than of Hugo are Alfred de N'igny (1790-1865) and 
Victor de Laprade (1812-1887), the former a writer of little 
bulk and somewhat over- fast id ions, but poss(*ssing one of the 
most correct and elegant styles to be found in French, wnth a 
curious restrained passion and a co]n])licated originality, the 
latter a meditative and philosophical poet, like Vigny an admir- 
able writer, but somewhat <leficient in pith am! sulvdance, as 
well as in warmth and eolonr. Mjularne Ackermatin (*813- 1890) 
is the chief phiIoso|)hical poetess of J< ranee, and this style has 
recently been very popular ; but for actual poetical pow'crs, 
Marceline iVsbordes-Valmore (1786-1859) perhaps excelled her, 
though ill a looser and more sentimental fasliion. The poetical 
schools wliich more directly derive from tlie Romantic movement 
as represented by Hugo are three in number, corresponding in 
point of time with tiie first outburst of the movement, with the 
period of reaction .already alluded to, ami with the closing years 
of the second empin*. (Jf the first by far the most distinguished 
member was 'I'h ojihile (kuitier (1811-1872), the most porfeig 
poet in point of fonn that France has produced. When 
aut er. ^ devoted himself to the study of 16th- 

century masters, and tliough he acknowledged the supremacy 
of Hugo, his own talon* was of an individual order, and developed 
itself more or less independently. Alherius alone of his poems 
has much of the extravagant and grotesque ('haracter which 
distinguished early romantic literature. The Comedie dr la 
mart,, the Pohies diverses, and still more the fimaux et camhs^ 
ilisplay a distinctly classical tendency-- classical, that is to say, 
not in the party and perverted sense, but in its true acceptation. 
The tendency to the fantastic and horrible may be taken as best 
shown by Petrus Porcl (i8o()-i85i)), a writer of singular power 
almost entirely wasted, (ierard Uabnmie or de Nerval (1808- 
1855) adopted a manner also fantastic but more idealistic than 
Borel’s, and distinguished himself by his Oriental travels and 
studies, and by his attention to popular ballads and traditions 


while his style has an exquisite but unaffected strangeries.^ 
hardly inferior to Gautier's. This peculiar and somewhat 
quintessenced style is also remarkable in the Gaspard de la nuit 
of Louis Bertrand (1807-1841), a w'ork of rhythmical prose 
almost unique in its cliaracter. One famous sonnet preserves 
the name of Felix Ar\^ers (1806-1850). ITie two Deschamps 
were chiefly remarkable as translators. The next generation 
produced three remarkable poets, to whom may perhaps be 
added a fourth. Theodore de Banville (1823-1891), adopting 
the principles of Gautier, and combining with them a considerable 
satiric faculty, composed a large amount of verse, faultless in 
form, delicate and exquisite in shades and colours, but so entirely 
neutral in moral and political tone that it has found fewer 
admirers than it deserved. Charles Marie Ren^ Leconte de Lisle 
(1818-1894), carrying out the principle of ransacking foreign 
literature for subjects, went to Celtic, classical or even Oriental 
sources for his inspiration, and despite a science in verse not much 
inferior to Banville’s, and a far wider range and choice of 
subject, diffused an air of erudition, not to say pedantry, over 
his work which disgusted some readers, and a pessimism which 
displeased others, but has left poetry only inferior to that of 
the greatest of his countrymen. Charles Baudelaire (1821-1867), 
by his choice of unpopular subjects and the terrible truth of his 
analysis, revolted not a few of those who, in the words of an 
English critic, cannot take pleasure in the representation if they 
do not take pleasure in the thing represented, and who thus 
miss his extraordinary command of the poetical appeal in 
sound, in imagery and in suggestion generally. Thus, by a 
strange coincidence, each of the three representatives of the 
second Romantic generation was for a time disappointed of 
his due fame. A fourth poet of this time, Jos*phin Soiilary 
(1815-1891), produced sonne^ts of rare lioauly and excellence. 
A fifth, Louis Bouilhet (1822-1869), an intimate friend of Flau- 
bert, pushed even farther the fancy for strange s!ibjecls, but 
showed powers in Melamis and oth('r things. In 1866 a collection 
of poems, entitled after an old Frencdi fashion Le Parnassr 
eoniemporain, appeared. It included contributions by many 
of the poets just mentioned, but the mass of the contributors 
were hitherto unknown to fame. A similar collection appeared 
in 1869, and was interrupted l)y the German war, but continued 
after it, and a third in 1876. 

The first Parnassc had been projected by MM. Xavier de 
Rieard (b. 1 843) and ('atullo Mendes (1841- n)oo) as a sort of mani- 
festo of a school of young poets : but its contents were largely 
coloured by the inclusion among them of work by representatives 
of older generations Gautier, Luprade, Leconte de Lisle, 
Banville, Ikiudclaire and others. Tfie continuation, however, 
of the title in the later issues, rather than anything else, led to 
the formation and promulgation of the idea of a “ Parnassien *' 
or an “ Impassible” school which was supposed to adopt as its 
watchword the motto of “ Art for A-rt’s sake,” to pay especird 
attention to form, and also to aim at a ccTtain objectivity. As 
a matter ot fact the greater poets and tlie greater poems of the 
Parnasi>e admit of no such restrictive labelling, which can onlv 
be regarded as mischievous, though (or very mainly because) 
it has been continued. Another school, arising mainly in the 
later ’eighties and calling itself that of “Symbolism,” has been 
supposed to indicate a reaction against Parnassianism and tven 
against the main or Ilugonic Romantic tradition generally : 
with a throwing back to T amartine and perhaps Chenier. This 
idea of successive schools (“ Decadents,” “ Naturists,” “ Sim 
plists,” ^'^c.) has even been reduced to such an ahsiirdum as 
the statement that “ France sees a new si'hool of poetry c\er>’ 
fifteen years.” I’hose who have studied literature sufficiently 
widely, and from a sufficient elevation, know that these systc- 
matisings arc always more or less delusi^'e. Parnassianism, 
s mbolism and the other things are merely phases iT the 
Romantic movement itself — as may be proved to demonstration 
by the simple process of taking, say, Tfugo and Verlaine on the 
one hand, Delille or Escouchard Lebrun on the either, and com- 
paring the tw'o first mentioned with each other and with the 
old' T poet. Hie differences in the first case will be found to l>e 
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differences at most of individuality : in the other of kind. We I M. Maurice BoiK’hor (b. 1864), who slarictl his serious and 
shall not, therefore, further refer to these dubious classifications : j respectable work with Les Symboles in 18R8 ; while M. Henri dc 
but specify briefly the most remarkaVile poets whom they concern, 1 Kegnier, born in the same year, has received very high prai^^e 
and all the older of whom, it may be observed, were represented j for work from Lende-mahn \\\ 1886 and other volumes up to 
\r\tY\t Parnasse itself. Of these the most remarkable were Sully | Les Jeux ritsiiqitrs ei divim and Les Medailhs d\ir^ilr 

Prudhomme (1830-1907), Fran vois Coppee (1842- 1008) and Paul j (1900). The truth, however. perha]>s is that this extraordinary 
Verlaine (1844-1896). The first (Siances et poemeSy 1865, Vaines I abundance of verse (lor we have not mentioned a quarter of tli • 
Tendresses, 1875, lioftheut, 1888, \c.) is a philosophical and | name.s w^hich present themselves, or a twentieth part of those 
rather pessimistic poet who has ^Try strongly rallied the suffra.^es i who figure in M. Mend ‘s‘s catalogue for the last half-('enturv) 
of the rather large present public who care for the embodiment > reminds the literary historian somewhat too much of similiir 
of these tendencies in verse : the second {La Grhe des forf^erons, phenomena in other times. There is undoubtedly a great diffu 
1869, Les Humbles, 1872, Covies et vers, 7881-1887, iS:c.) a sion of poetical dexterity, and not perhaps a small one of poetical 
dealcrwithmoregenerally popular subjects in a more sentimental spirit, but it requires the settling, clariiving and distinguishing 
manner ; and the third {Sa^esse, 1881, Parallelcment, 1889, effects of time to sepiirate the poet from the mim.r poet. Still 
Pomes saiurniens, including early work, 1867-1890), by far the more perhaps must we look to time to dec'ide whether the 
most original and remarkable poet of the three, starting with as it is called— that is to sav, the verse freed from the minute 
Baudelaire and pushing farther the fancy for forbidden subjects, traditions of the elder prosody, admitting hiatus, neglecting to 
but treating both these and others with w'ondcrful command of a greater or less extent caesura, and sometimes relying upon mere 
sound and image-suggestion. Verlaine in fact (he was actually rhythm to the neglect of strict metre altogether- can hold its 
well acquainted with Engli.sh) endeavoured, and to a small ground. It has as yet been practised by no poet at all approach- 
extent succeeded in the endeavour, to communicate to French ing the first class, excej)t Verlaine, and not hv hin^ in its oxiremer 
the vague suggestion of vi.sual and audible appeal which lias forms. And the whole history of prosody and poetry teaches ns 
characterized English poetry from Blake through Coleridge, that though similar changes often come in as it wrre impercei\ed. 
Others of the original Parnassiens who deserve mention are < they scarcely ever take root in the language unless a great poet 
Albert Glatigny (1839 1873). a Bohemian poet of great talent adopts them. Or rather it should perhaps he said that when 
who died young ; Stephane Mallarme (1842-1898), afterwards they are going to lake* root in the language a great poet always 
chief of the Symbolists, also a true poet in his way, but somewhat does adopt them before very long. 

barren, and the victim of pose and trick ; Jose Maria de Heredia Ptose Fiction since jSyo. Kvei^ mon* remarkable, hcfaiis - 
(1842-1905), a very exquisite practitioner of the sonnet hut with more ahsolutelx' lun'cl, was tin* outburst ol proso fiction whic'h 
perhaps more art than matter in him : Henri Cazalis(i8.jo-i(;0')), followed rS3o. Madame dc J.afayettc, Sage, Marivaux, 
who long afterwards, under his name of jean Labor, appeared N'oltairc, lh(* Abbe IVwost. l>i(l(*ro<. ]. J. Rousseau, Bernardin 
as a Symbolist pessimist ; A. Villiers dc I’lsh'-Adam, anoth(*r de Saint-Pierre and Fierce harl all of them prodiu’c*! work 
eccentric but with a spark of genius ; Rmmamiel des Essarts : excellent in its way, and comprising in a more or le.ss rudimontarx* 
Auguste dc Chatillon (1810 -1882); Lixin Hierx (b. 1838') who, condition most varieties of th(‘ novel. But none of them had, 
after producing even less than Mallarrnc, succeeded him as I in the Fn'ivh phrase, made a school, and at no lina* had ])rose 
Symbolist chief ; Jean Aicard (h. 1848), a southern bard of merit ; fiction been ('ornposed in any considerabk* (juanlii ies. 'I’lie im 
and lastly (]atulle Mend(\s himself, xvho has been a biilliant mense influence wliich \Valt<*r Scott exercised was perlinps the 
writer in verse and prose ever since, and whose Mouvement direct cause of the attention paid to po'.se fiction ; the facility, 
poeiique jran(ais dc d {luo^), iir\ o^cv<\\ report largely too, 'vith xvhieli all the fancMcs, laste.^ and helic is of the 
amplified so that it is in fact a history and diet ionary of French time could he embodied in suc'h work may ba^•e had con- 
poetry diu'ing the century, forn.s an almost unique \vork of siderablc importance. But it is dinicult on anv theorv of cause 
reference on the subject. Among the later re(Tiiils the most and effect to account for the appearance in less than ten yearr (. I 
specially noticeable was Armand Sibestre (1S37-1901), wliosc .<uch a group of novelists as lingo, ('aiilier, Dumas, Mcrimee, 
ycThQ {Tm Chanson dcs heures, Ailes d'or, f.o Chan^ttn i Bal/^ac, George Sand, Juk^s Sandeaii and ( harles de lierrard. 


des etoiles, 1885), of an ethereal beauty, was contrasted xvith 
prose admirably written and somefime.s most amusing, but 
“ Pantagruelist,’’ and more, in manners and morals. This 
declension from poetry to prose fiction was also noticeable in 
Guy de Maupassant, Andre 'rheuriel, Anal ole France and even 
Alphonse Daudet. 

Vet another flight of poets may be groujaxl as those specially 
representing the last, quarter of the century and (whether Par- 
nassian, Symbolist or what not) the latest development of French 
poetry. Verlaine and Mallarme already mentioned were in a 
manner the leaders of these. Perhaps soinetliing of Bie influence 
of Whitman may be detected in the irregular \er.ses of tuistave 
Kahn (h. 1859), Francis Vic]6 Griffin, actually an American by 
birth (b. 1864), Stuart Merrill, of like origin, and Fort 

(b. 1872). But the whole tendency of the period has been to 
relax the stringency of French prn.sody. Albert Samain (1859- 
1900), a musical versifier enough ; Jean Moreas (1856 mho) wlio 
began with a volume called Les Syrtes in 1884) ; Laurent lailhadc 
(b. 1854) and others are more or less Symbolist, and contributed 
to the Symbolist periodical (one of many such since the beginning 
of the "Romantic movement which would almost require an 
article to themselves), the Meccure de France. An older man 
than many of these, M. Jean Ricliepin (h. 1849). made for 
a time considerable noisi*. with poetical work of a colour older 
even than his age, and harking hack somewhat to the jeune- 
France and “ Bousingot type of early Romanticism— /.a 
Chanson des gueux, Les BlnsplFmcs, Other writers of note 
are M. Paul Di^roiil'de (b. 18.46), a violently nationalist poet ; 


I names to which miglit he arldi'd others s( arc«'l\ inicnoi 'rhere is 
hardly anything else rcscmhlin;: it in literature, exf ('])t ilic great 
cluster of English dramatists in the beginning ol the i7lh eentiir\ . 
and of English ])oets at tlu; beginning of tlu' i(;th ; and it is 
remarkahk* that tlie exeellence (d the fust group was maintained 
by a fresh generation - Murger, About, kViiillel, Idauberf, 
Krckmann-( hai rian. Dro/, Daudet, ( herbnlie/ and (iahorian, 
lormiTig a eom]>any of dtadnehi not far inferior to their ym - 
dece.ssors, and being tiiemseh'es rK»t u?iw(ulhily .Mie<-(rded aInK)Sl 
uj) to the present (lav. 'Ha romance-writing of J-raTiee during 
the j'xa'iod ha.") taki n two diffc'rent direetions —the first that o! 
the novel of inckk'iit. the seeond that (»f analy.'-i.^ and < liaraf’te;. 
'rhe first, now mainly de.sert(*(l, was that which, as was natural 
when Srolt was the model, was formerly m(»s( trodden ; 1h(‘ 
second reijuinxl the genius of George Sand and of Bal/af and the 
more jjrohlemalieal talent of Beyle to anra(’t stiidenls to it. 
i The novels of Victor Hugo are novels of incident, with a stnmg 
infusion of purpose, and considerable but lather ideal character 
drawing. T'h(yv are in fact lengthy pro.se drames rather than 
romances yirojicr, and they have found no imitators. Tlaw- 
display, however, the [Kiweis of the rna.ster at their fulk-st. 
On the other hand, Alexandre l)unias originally com- 
I posed his novels in (do^e imitation of Seott, and they 
, are much less dramatic than narrative in eharaeder, so that they 
lend themselves to almost indefinite continuation, and there is 
(jflen no particular reason why they should terminate e^en at 
the end of the .score or so of volumes to wdiif'h they soinelime.s 
1 aetually extend. Of this ynirely narrative kind, whieli hardly 
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even attempts anything hut the boldest character drawing, 
the best of them, such as Lrs Trois Mousquetaires, Vingt ans 
a Inks. Im Reine Marmot, are probably the best specimens extant. 
Diinias possesses, almost alone among novelists, tlic secret of 
writing interminable dialogue without being tedious, and of 
Idling the storv' f)v it. Of something the same kind, but of a far 
lower stamp, are, the novels of Eugene Sue (1804-1857). Dumas 
and Sue were accompanied and followed by a vast crowd of com- 
panions, independent or imitative. iVlfred de Vigny had already 
attempted the historical nov'el in Cinq-Mars. Henri de La Touche 
(1785-1851) {Fra^olella), an excellent critic who formed (ieorge 
Sand, but a mediocre novelist, may be mentioned : and perhaps 
also Roger de I Jean voir, whose real name was Eugene Auguste 
Roger de Rullv (i8o6- 1866) (Lr Chronique de Saint Georges), 
and Frederic Soiilie (Les Mhnotrrs du diahle) (1800-1847). 
Paul Feval (I .a Fee des grhws) (1817-1877) and Amedee Achard 
( /fc//c-A^05c) (1814-1875) arc of the same school, and some of the 
attempts of Jules Janin (1804- 1874), more celebrated as a critic, 
may also be, c,onnc('ti*d with it. By degrees, however, the taste 
lor the novel of incident, at least of an historical kind, died out 
(ill it was revived in another form, and with an admixture of 
<lomestic interest, by MM. Erckrnann-Chatrian. The la,t and 
one of the most splendid instances of the old style was tA Capi- 
iainr Fracasse, which d’heophik' Gautier began early and linished 
late as a kind ot tour de jorce. 'the last-named writer in his earlier 
days h id modified the incident novel in many short tales, a kind 
i\ writing for winch EYench has always been famous, and in 
winch Gautier's sketches are inastcrpu^ces. llis only other long 
nov(‘l, Mademoiselle de Maupin^ belongs rather to the class of 
analysis. With ( lauticr, as a writer whfise literary characteristics 
even excel his purely tale-tiilling powers, may be classed Prosper 
.Vlerimee (1805 1870), one of the most exquisite iqth-ccntury 
masters of the language. Already, however, in 1830 the tirle 
was setting strongly in favour of novels of contemporary life 
and manners. 'Ihesi* were of course su.seeplible of extremely 
various treatmenl. For many years Paul de Kock (1793-1871), 
a writer who did not trc'iilile hiimsclf about Glassies or Romantics 
or any siadi matter, continued tlie tradition of Marivaux, 

( rebillon fils, and Pigault Lebrun (1753-1*835) in a series of not 
\'ery moral or poli.shi*tl liut lively and amusing .sketches of lile, 
principally ot the bourgeois tyjK;. Later C harles de Bernard 
(1804 1850) {Gerjaut) with infinitely greater wit, cleganec, 
propriety and litiTary .skill, did the .same thing for the higher 
chesses of P'rench society. But the two great masters ot the 
novel ol charactiT and manners as opposed to that of hi.st()ry 
and incident are Honors de Bal/ae (1799-1850) and Aurore 
Dudevant, conmionly eall ‘d Cicorge Sand (1804 1876). Their 
influence aftected the entire body of novelists wdio succeeded 
ihem, with very few t-xceptions. At the head of these exceptions 
may be placed Jules Sandeau (1811-1883), who, after writing 
a ciTtain number of no\el.s in a less individual style, at last made 
for himself a spec'ial subject in a certain kind of domestic novel, 
wht*n; the passions set in motion are Ic.ss Ixiisterous than those 
u.suallv preferred by the French novelist, and reliance is mainly 
plac<*d on minute character drawing arul shades of colour sober 
in hue but \isry caretiilly adj isted {Catherine, Mademoiselle de 
Femnvan, Mademoiselle de la Set^liere). In the same class of 
the more quiet and purely domestic novelists may Ijc placed 
X. B. Saintine (179S 1865) {Piceiola), Madame C. Reybaud 
\ 1802 '\^'ji){Cleme}UiuejA' Cadet de Colobrieres), ). T. de Saint- 
( lermain(/\?iir un epin^le. La Feuille de eoudricr), Madame CVaven 
<1808-1891) (/i^cr /7 soe tr, Fleuran^e). Henri Beyle (1798- 
> 8^5), who wrote uniler the nom de plume of Stendhal and belongs 
U) an older generation than most of these, also stands by himself. 
His chief book in th ■ line of liction is La Chartreuse de Par me ^ an 
e.xceedingly powerful novel of the analytical kind, and he also 
composeil a considerable number of critical and miscellaneous 
works. Of little inlluence at first (though he had great power 
over Merimee) and never master of a perieet style, he has exer- 
cised ever increasing authority as a master of pessimist analysis. ! 
Indetul much of his work was never published till tow'ards the | 
lose of the century. Last among tlie independents must be 


mentioned Henry Murger (1822-1861), the painter of what is 
called Bohemian life, that is to say, the struggles, difilculties and 
amusements of students, youthful artists, and men of letters. 
In this peculiar style, which may perhaps be regarded as an 
irregular descendant of the picaroon romance, Murger lias no 
rival ; and he is also, though on no extensive scale, a poet of great 
pathos. But with these exceptions, the influences of the tw'o 
writers we have mentioned, sometimes combined, more often 
separate, may be traced throughout the whole of later novel 
literature. George Sand began with books strongly tinged with 
the spirit of revolt against moral and social arrangements, 
and she sometimes diverged into very curious paths of pscudo- 
yihilosophy, such as was popular in the second quarter of the 
century. At times, too, as in Lucrezia Floriani and some other 
works, she did not hesitate to draw largely on her own jiersonal 
I adventure.s and experiences. But latterly she devoted herself 
rather to sketches of country life and manners, and to novels 
involving bold if not very careful sketches of character and more 
or less dramatic situations. She was one of the most fertile 
of novelists, continuing to the end t)f her long life to pour forth 
fiction at the rate of many volumes <1 year. Of her different 
styles may be mentioned as fairly characteriscic, LHia, Lucrezia 
Florianiy Consueloy La Mare au diablc. La Petite Fadeite, Francois 
le rhampiy Mademoiselle de la Quintinie. Considering the .shorter 
length of his life the productiveness of Balzac was 
almost more astonishing, especially if we consider that 
some of his early work was never reprinted, and that 
he left great stores of fragments and unfinished sketches. He is, 
moreover, the most remarkable example in literiiture of untiring 
work and determination lo achieve siicces.s di‘.spite the greatest 
discouragements. TIi.s early work was worse than unsuccessful, 
it was positively bad. After more than a score of unsuccessful 
attempts, Les Chonans at last made its mark, and for twenty 
years from that time the astonishing productions composing the 
so-called Comedie hum nine wen,‘ poured forth succc.ssively. 
'i'he sub-titles which Balzac imposed upon the different balchcs, 
Scenes de la vie pansienne, de la vie de p wince, de la vie 
iniimey iSrc., show, like the general title, a deliheraU intention 
on the author’s part to cover the ^hole ground of human, at 
least of French life. Such an attempt could not succeed wholly ; 
yet the amount of succ ess attainecl is astonishing. Balzac has, 
however, with some justice been accused ol creating the world 
Avhich he described, and hi.s personages, wonderful as is the 
ac(’urac>' and force with whicli many of the characteristics of 
humanity are exemplified in them, are somehow not altogether 
human. Since these tw'o great lUA'clists, many otliers have 
arisen, partly to tread in their steps, partly lo strike out inde- 
pendent paths. Octave Peuillet (1821- 1890), beginning his 
career by apprenticeship to Alexandre Dumas and the historical 
novel, soon found his way in a very different style of composition, 
the roman intime of fashionable life, in which, notwntlistanding 
some grave defects, he attained niucli popularity and showed 
remarkable skill in keeping abreast of his time. The so-callcd 
realist side of Balzac was developed (hut, as he himself acknow- 
ledged, with a double dose of intermixed if somewhat trans- 
lormed Romanticism) by Gustave Flaubert (1821- 1880), who 
showed culture, .'-cholarship and a literary pow er overtlie language 
interior to that of no writer of the century. No novelist of his 
generation has attained^ a higher literary rank than Elaiiliert. 
Madame Bovary and L'liducation sentimentale are studies of con- 
temporary life ; in Salammbb and La Ten tat ion de Saint Antoine 
erudition and anticfuarian knowledge furnish the sulqects for 
the display of the highest literary skill. Of about the same date 
Eklmond . 4 bout (1828-1885), belore he abandoned nov’cl-w riting, 
devoted himself chiefly to sketches of aliundant but not always 
refined w'it {VHomme d foreille cassee, T.c AVg d'lin noiaireY 
and sometimes to foreign .sctmes (Tolla, Le Roi des montagnes). 
( liampfleury (Henri Ilusson, 1829-1889), a prolific critic, 
dcserv'cs notice for stories of the extravaganza kind. During the 
whole of the Second Empire one of the most popular wTiters was 
! Ernest Feydeau (1821 -1873), ^ writer of great ability, but morbid 
I and affected in the choice and treatment of his subjects (Ffl/rwv, 
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Sylvie, Catherine d'Overmeire). Itmile Gaborwu (1833-1873), quality they carried, and the elder of them after his brother’s 
taking up that side oi Balzac’s talent which devoted itself to death continued to carrv, into no\*ohwriting (Rcfiec Mauperin, 
inextricable mysteries, criminal trials, and the like, produced Gcrminie Lacerteux, Chhie. \'c.) with the addition of an extra-' 
M. Le Cog, Le Crime dVrcival, La Degringolade, &c. ; and ordinary care for peculiar and, as they called it, personal “ 
Adolphe Belot (b. 1820) for a time endeavoured to out- diction. On the oilier hand, Alphonse Daudet (who witli the 
Feydeau Feydeau in La Femme de feu and other works. Eugene other three, Flaubert to some extent, and the Russian nox elist 
Fromentin (1820-1876), best known as a painter, wrote a novel. Turgenieff, formed a sort of dmaclc or literar>^ club) mixed with 
Dominique, which was highly' appreciated by good judges. some Naturalism a far greater amount of fancy and wit than hih 

During the last decade of the Second Empire there arose, companions allowed themselves or lould perhai)s attain ; and 
continuing for varying lengths of time till nearly the end of the in the Tartartn series (dealing with the extras^agances of his 
century, another remarkable group of novelists, most of whom fellow- Provcnyaiix) added not a little to tlie gaiety of Europe, 
are dealt with under separate headings, but who must receive His other novels {Frnmoni jnwe et Rishr uhn\ jack, Lc Nahab, 
combined treatment here; with the warning that even more cS:c.), also very popular, have been xariousiy iudgiid, there 
danger than in the case of the poets is incurred by classing being sornetliing strangely like plagiarism in some ol lhcm, and 
tliem in “ .schools.” Undoubtedly, however, the “ Naturalist ” irj others, in fact in most, an excessive use of that ]irivilege oi 
tendency, starting from Balzac and continued through Flaubert, the novelist which consists in introducing real persons imder 
but taking quite a new direction under some of those to be more or less disguise. It should be observed iii s[)ealvjng of this 
mentioned, is in a manner dominant. Flaubert himself and group that the Uoncourts, or rather tin* survivor ol them, hdt an 
Feuillet (an exact observer ol manners but an anti- Naturalist) elaborate Journal disfigured by spile and bad taste, but oi much 
have already been mentioned. Victor (dierbuliez (1829 -1890), importance for the appreciation of the personal side ol I'rench 
a constant writer in the Retnic des deux mondcs on jxilitics and literature during the last halt of the ceniiirv. 
other subjects, also accomplished a long series of novels from In 1880 Zola, who had by this time formed a regular school ol 
Lc Comic Kostia (1863) onwards, of which the most remarkable disciples, issued with certain of them a collection of siiori stones, 
are that just named, Le Roman d'une honnete jemme (1866), Les Soirees de Medan, which contains one ol his own best things, 
and Meta IJoldenis (1873). With something of Balzac and L'Aliaque du moulin,imd also the ca{)ital stor) , Z>V^///c de sttij, 
more of F'euillct, Cherbuliez tnixed with his obser\'ation ol by (iuy de Maupassant (1850 1 81)3), who in the same yea: 
.societyadoseof sentimental and popular romance which offended published poems, Des vers, of very remarkable if not strict K 
the younger critics of his day, but he had solid merits. Gustave poetical quality. Maupassant developed during his sliori 
Droz (b. 1832) devoted himself chiefly to short stories .sufficiently literary career |>erhaj)s the greatest powiTs show'n by ari) I'Yeiich 
“ free ” in subject {Monsieur, madnme et hebe, Enbc nous, <Vc.) novelist since Flaubert (his sponsor in both senses) in a serie s 
but full of fancy, cxcelltaitly written, and of a delicate wil in one of longer novels (Cnr Vie, Bel Ami, Pierre el Jean, Fort eonime 
sense if not in ail. Andre Theurict (1833-1007) began with poetry la mort) and shorter stories (Monsieur Parent, Les Sam. 
but diverged to novels, in wdiich the scenery of France and Rondoli, Le Ilorla), but they w'cre distorted hv the Naturalist 
especially of its great forests is used wdth much skill ; J.e Fih pessimism and grime, and perhaps also ])v the brain-disca-.( 
Maugars (1879) may be mentioned out of many as a specimen, of which their author died. M. J. K. Iluysmans (h. 1848), also 
Leon Cladel (1835-1892), whose most remarkable wmk w^as a contributor to Les Soirees de Medan, had begun a litlli 
7.(?A‘F£7-«w-/^mA'(i874),had,as this title of it self shows. Naturalist earlier with Marihe (i87()) and other books, g;ivc his most 
le;«.nings ; but with a quaint Romantic tendency in pro.se and characteristic work in 1884 witli An rebonrs and in 1891 with 
verse. Ld-bas, stories of exfiggerat(*d and “ satanic *’ pose, decorated 

The Naturalists proper chiefly dciveloped or seemed to develop with perhaps ll c extremest ac hicwcnients ol the sc'hool in mere 
one side of Tlalzac, but almost entirely abandoned his Romantic ugliness and nastiness. Afterwards, by an obvious leaction, 
element. They aimed first at exact and almost photographic he returned to Catholicism. Of about the sanu' dale* as these 
delineation of the accidents ol modern life, and secondly at tw^o are two other novelists of note, Julieii \'iaud (“ Bicrre Loti,” 
.still more uncompromising non-su})pression of the essential b. 1850), a naval officer wdio embodied his experience.-) of foreign 
features and functions of that life which are usually suppressed, service with a faint dose of story and character interest, anil u 
This school may be represented in chief by four n()\elists (really far larger one oi elaborate description, in a serie.s oi books 
three, as two ol them were brothers who wrot<* together till the i (Aziyadv, Le Manage de Loti, Madame Chrysuntheme, Ae.), and 
rather early death of one of them), Simile Zola (1840-1903), M. Paul Boiirgel (b. 1852), an important critic as well as noveli.si 
Alphonse Daudet (1840 -1897), and Edmond (1822-1897) and who deflected the Naturalist current into a ‘‘ psv< hological " 
Jules (1830-1870) de Goncourt. The first, of Italian extraction channel, connecting itself higher with Sli'iidlia!. and eoniposed 
and Marseillais birth, began by w'ork of undecided kinds and I in it books very' pojmlar in their \v'iiy ('nulh Euigme 0885), 
was alw\ays a critic as w'ell as a novelist. Of this first stage Le Disciple, Terre promise, Cosmopidis. As a (onlrast 01 (’()rnj)le- 
Contes d Ninon (1864) Thcrese Raquin (1867) deserve to i)c menl to Bourget’s “ psychologiial " hom I rTia\ lie ta.ken the 
specified. But after 1870 Zola entered upon a huge scheme “ ethi<*al ” novel of Edouard Rod (1857- 1009) - P/r priver 
(suggested no doubt by the Comedic humaine) of tracing the de Michel Tessier (1893), 1 a' Sens de la vie, Les Trots ( 
fortunes in every branch, legitimate and illegitimate, and in (onlemporary wdth these as a novelisi though a much older man, 
every rank of society of a family, J.es Rougou-Macguarl, and and occupied at different tirne.s ol his lilc with verse and with 
carried it out in a full score ol novels during more th.in as many criticism, came Anatole France (l>. 1844), who in Le Crime dt 
years. He followed this with a shorter scries on })laces, Paris. Silvesirv Bonnard, La Rotisseue de la reine Pedaugue, Lc Lys 
Rome, Lourdes, and lastly by another of strangely apocalyptic rouge, and others, has made a kind of novil as dift(‘rent Irom 
tone, Fecondite, Travail, VeriiK the last a story of the Dreyliis i the ordinary styles as Pierre Loti’s, but of lar higher ajipcal 
ca.se, retrospective and, as it proved, prophetic. The extreme j in its wit, its subtle fancy, ami its jierlect krench. I'erdiiiand 
repulsivene.ss of much of his work, and the overdone detail of ' Fabre (i83o-j8r»8) and R<*iie Bazin (b. 1853) represent the imlort, 
almost the whole of it, caused great prejudice against him, and j not loo common in tiu* .French novel, ol orthofloxy in morals and 
will probably always prevent his being ranked among the greatest i religion with literary ability, further must be mentioned P;m!i 
novelists; but his power is indubitable, and in pas.sages, if not i Hervicu (b. 1857). a dramutist rathcT than a novelist ; tin 
in whole books, does itself justice. brothers Margiieritle (Paul, b. 1860. Metor, b. i8f)6), tspecially 

MM. de Goncourt. besides their work in Naturalist (Ihcv strong in .short stories and pa-.^ages ; aixithcr jiaii ol hrotliers 
W'ould have preferred to call it “ Impressionist ") fiction, devoted of Belgian origin W’riting under the name ol “ J. 11 . Kosny ” 
thcm.selves especially to study and collection in the fine arts, Zoluists partly converted not to religion but to .science and a 
and produced many volumes on the historical side of ihesi*, sort of non-Christian virtue ; \\\v ingenious and amusing, il not 
volumes distinguished by accurate and carelul re.search. This ' exa<'tly moral, brillianc\ oi M.irccl I’revost (b. 1862); the 
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contorted but ratlier attractive style and the perverse sentiment 
of Maurice Jiarres (b. 1S62) ; and, above all, the audacious and 
inimitiibk* dialogue pieces of “ Gyp ” (Madame de Martel, b. 
1850), worthy of the best times of French literature lor gaiety, 
satire, acuteness and style, and perhaps likely, with the work 
of Maupassant, Pierre Loti and Anatolc J^Vance, to represent the 
capital achievement of their })articular generation to posterity. 

Pniodical Likraiure since iSjo. Cnltcism. — One of the causes 
which led to this extensive composition of novels was the great 
spread of periodical literature in France, and the custom of 
including in almost all periodicals, daily, weekly or monthly, 
a feuilldon or instalment of fiction. Of the contributors to these 
periodicals who were strictly journalists and almost politiail 
journalists onlv, the most remarkable after Carrel were his 
opponent in the fatal duel, — Emile de (iirardin, Lucien A. 
Prdvost-Paraded (1829-1870), Jean Hippolyte Cartier, called 
de Villemessant (1812-1879), and, above all, Louis Veuillot 
( 1815-1883), the most violent and unscrupulous but by no means 
the least gifted of his class. The same spread of periodical 
literature, together with the iiKTcasing interest in the literature 
.)f the past, I(*d uLo to a very great development of criticism. 
\lmost all FrencL authors of any eminence during nearly the 
ast century have devoted themselves more or less to criticism 
1)1 literature, ot the theatre, or of art. And sometimes, as in the 
■ aso of jariin ajid Gautier, tlic comparatively lucrative nature of 
|v)urnalisrn, and the smaller demands which it made for labour and 
intellectual concentration, have diverted to fciiilleton-writing 
abilitii's wliieh might perhaps have been better employed. 
At the sariK' time it must be remembered that from this devotion 
of men of live best talents to critical work has arist'n an immense 
elevation oi the standard of such work. Jlefore the romantic 
movement in France Diderot in that, country, I^essing and some 
of his successors in (jerrnanv, lla/liu, Coleridge and Lamb in 
lOiigland, had been admirable critics and reviewers. Hut the 
tJieory of (U'itieism, though those men’s principles and practice 
1ml .si;t it aside, still remained more or le.ss what it had been lor 
ernturies. 'riie critic was merely the administratoi of certain 
hard and fast riihis. Th(‘ro were certain recognized kinds of 
lilerary composition ; every new book was bv)uiid to class itself 
under one or other of these, 'rhere W(^re certain recognized rules 
ior each (dais ; and the goodness or badness of a book consisted 
■imply in its obedience or disobedience to these rtd/s. ICven th(* 
I inds ol adiiiis.'5il)le subjects and the modes of admis.sible treat- 
ment were strictly noted and numbered. Tliis was es’pecially the 
case in 1 ’’ ranee and with regard to French M/c,v-/e///c.v, .so that, as 
we have seen, certain classes ol composition had been reduced to 
nnirnj>ortant variations of a registered pattern. The Romantic 
j)rolest again.st this absurdity was spei'ially loud and completely 
victorious. It is said tliat a piiblislier ad\ isecl the youthful 
Lamartine to try “ to be like somebody else ” if he wished to 
succeed. I’h;* Uomantic standard of success was, on the contrary, 
\o be as iiubeidiiiil as possible. Victor Hugo himself composed 
a good deal of criticism, and in the preface to his OrienUilcs he 
slates tlie critical principles of the new school ch arh . 'I’he critic', 
lit‘ says, h i.s nothing to do with the subject vliosen, th • colours 
employed, \ hv rnabjrial.s used. Is the work, judged by itself and 
with regard only to the ideal which the worker had in liis mind, 
good or b.id It will bt* seen that as a legitimate corollary ol 
tliis theorem tlie critic becomes even more of an interpreter than 
oi a judge, lie can 119 longer satisfy himself or his readers by 
eornpanng the work be.fore him w ith some abstract and accepted 
standard, and marking off its shortcomings. He has to recon- 
struct, mon* or less conjectiirally, the special ideal at which each 
of his authors aimed, and to do this he has to study their idiosyn- 
crasies with the utmost care, and set them before his readers 
m as full and attracti\'e a tiishion as he can luanagc. The first 
writer who thonjiighly grasped this necessity and successfully 
SAfu/e. h Charles Augustin Sainte-Hcuve 

Reuve’ (i<8o 4 1800), who has indeed identified his name with 
the method of criticLsm just descril>ed. Sain te- lieu ve’s 
first remarkable work (his poems and novels we may leave out 
of consideration) was tlie sketch of i6tli- century literature 


already alluded to, which he contributed to the (j^lobe, Hut it 
was not till later that his style of criticism became fully developed 
and accentuated. During the first decade oi Louis Philippe’s 
reign his critical papers, united under the title ot Critiques et 
ptriratls litteraires, show a gradual advance. During the next 
ten years he was mainly occupied with Jus studies of the writers 
of the l^ort Royal school. But it was during tlie last twenty 
years of hi.s life, when the famous Causeries du hindi appeared 
weekly in the columns of the Cofistitutwnnel and the MoniUur, 
that his most remarkable productions came out. Sainte-Beuve's 
style of criticism (which is the key to so much of French literature 
ol the liUJt lialf-century tliat it is necessary to dwell on it at sonic 
length), excellent and valuable as it is, lent itself to two corrup- 
tions. I'hcre is, in the first place, in making the careful investiga- 
tions into the character and circumstances of each writer whicli 
it demanfls, a danger of paying too much attention to the man 
and too littk* to his wmrk, and of substituting for a critical study 
a mere collection of personal anecdotes and traits, espiecially if 
the author dealt with be longs to a foreign country or a past age. 
The other danger is that of connecting the genius and character 
of particular authors too much with their conditions and circum- 
stances, so as to regard them as merely so many products of the 
age. I'hese faults, and especially the latter, have been very 
noticeable in many of Saiiitc-licuve’s successors, particularly in, 
perhaps, Hippolyte Taine, who, however, besides his work on 
JCnglish literature, did much of importance on French, and hiis 
been regarded as tlie first critic who did thorough honour lo 
iJalzac in his own country. A large number of other critit:s 
during the period deserve notice because, though acting more 
or It'ss on the nt vver system of criticism, they ha\e manifested 
considerable originality in its application. As far as merely 
critical fa('ulty goes, and still more in the power oi giving literary 
expression to I'riiicisni, 'J’heophile (iaiitier yiekls to no oni‘. 
Ills Les Grotesques, an early work rlealing with Villon, the earlier 
I'heophilc ’’ de Viau, and oilier enjarits ierriblcs of hVench 
literature, has .served as a model to many subsecjiient writers, 
.such as (Charles Monselet (1825-1888), and Charles Asselincaii 
(1820-1874), the affectionate historian, in his Ihhlio^raphic 
romanliqiie (1872 - 1874), of the l(\ss knnoiis promoters of tlie 
Romantic movement. On the other hand, Gautier’s picture 
criticisms, and his short reviews oi books, obituary notice.s, 
and other things of the kind contributed to daily papers, are in 
point of .styl^’ among llic linesl of all such fugitive compositions. 
]ules Janin (iSoj 187.^, chiefly a theatrical critic, excelled in 
light and en.^y journalism, but his Avork has neither weight of 
substance nor careful elriboratiou ol manner siiflicient to give it 
permanent val’u-. 'I bis sort of light critical comment has become 
almost a speeialily of the krench press, and among its numerous 
practitioners the names oi Armand de Fontmartni (1811-1890) 
(an imitator and assailant of vSainle-HeLive), Arsene Houssaye, 
Pierangelo Fiorentino (1806-1864), may lie mentioned. Edmond 
Scherer (1815-1889) and Faiii de Saint- Victor (1827- j88i) 
represent dflerenl sides ot Sainte-Hcuve’s style in lilerary 
criticism, Scherer combining vxiih it a martinet and somewhat 
priidLsh precision, while Sain I- Victor, witli great powers of 
appreciation, is the most llowery and prose-poetical of French 
critics. In theatrical censure Francisque Sarcey (1827-1899), 
an acute but somewlmt severe and limited judge, succeeded to 
the good-natured sovereignty of Janin. The criticism of the 
Reime dcs deux momles Iilus played a sufliciently important part 
in J’Yench liU*rature to deserve separate notice in passing. 
Foundetl m 1829, the y\V7/«r, after some vicissitudes, soon attained, 
under tlie direction of tlie Swi.ss Huloz, the character of being 
one of tlie first of Europiean critical periodicals. Us style of 
criticism has, on the wiiole, inclined rather to the classical side — 
that is, to classicism as modified by, and possible after, the 
Romantic movement. Besides some of the authors already 
named, its principal critical ('ontribulors were Gustave Planche 
(1808-1857), an acute but somewhat truculent critic, Saint- 
Rene Taillandier (1817 -1879), and fimile Mont^gut (1825-1805), 
a man of letters whom greater leisure would have made greater, 
but who actually combined much and varied critical power with 
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an agreeable style. Lastly we must notice the important section 
of professorial or university critics, whose critical work has taken 
the form either of regular treatises or of courses of republished 
lectures, books somewhat academic and rhetorical in character, 
hut often representing an amount of influeiK'e which has serv-xd 
largely to stir up attention to literature. The most promint nl 
name among these is that of Abel Villemain (1790-1867), who 
was one of the earliest critics of the literature of his own country 
to obtain a hearing out of it. Desire Nisard (1806-1888) was 
perhaps more fortunate in his dealings with Ditin than with 
French, and in his History of the latter literature represents 
too much the classical tradition, but he had dignity, erudition 
and an excellent style. Alexandre Vinet (1797 -1847), a Swiss 
critic of considerable eminence, Saint-Marc-fiirardin (1801- 1873), 
whose Cours de lilt^aiiire dramnlique is his chief work, and 
l^ug^ne (itSruzez (i79f}-i865), the author not only of an extremely 
useful and weil-wTitten handbook to h^reuch literature before the 
Revolution, but also of other works dealing with separate portions 
of the subject, must also lie mentioned. Oni* remarkable critic, 
ICrnest Hello (181^^-1885), attracied during his lile little attention 
even in France, and hardly any out of it, his work lieing strongly 
tinctured with Ihe un]:K)pulur ilil^•our and colour of uncom- 
promising “ clericalism,” and iiis extremely bad hcaltli keeping 
him out of the ordinary fraternities of Iherary society. It \va.s, 
however, as full of idios> ncrasy as of parli.sanship, and is exceed 
ingly interesting to those who regard criticism as mainly valuahk' 
because it gives difTerent aspects of the same thing. 

Perhaps in no bninch of hellt's leitres did the last (juarter of the 
(Tutury maintain the level at which predecessois had arrived 
1 letter than in criticism ; though whetliej this iaet is connected 
withsoinelhing of decadence in the creative I ira neiie ;, is a question 
which may ho better |iosc(l th;vn resoive«.i lu re, A r(*markal)le 
writer whose talent, a])proaching genius, was spoil i, by cceen- 
i ricity and pose, and who belonged to a more modern generation, 
(iiles ikirbey d’Auri*villy (1808-1889), poet, novelist and critu, 
jn'oduced miu'h of his last (Titical work, and corrected more, in 
these later days. Not only did tlie ( riti^'al work in various \\a\s 
of Rciuin, Taine, Sciujrer, Sarcey and others continue during 
parts ol it. but a new generation, hardly in this ease inferior to 
the old, a]>t)eanul, 'Hie tliree cliiefs ot tliis w^ere the alrcaclv 
mentioned Anatolc kVaiice, Emile J^'agnet(h. 184 7), and Ferdinand 
Jirunetiere ( 18411-1906), to whom some would add Jules Lernuilie 
(b. 1853). Tlie lu.st, however, ihougli a brilliant writer, was but 
an “ interim critii', beginning with fioetrv and other matters, 
and altera time turning to yet others, while, brilliant as he was. 
his criticism was often ill-infonned. So too Anatolc krance, 
alter compiling four volume.s of l.a i ic hUiraire in his own 
inimitable styie and with singular tdicity ol app’^cciatioii, also 
turned away. 'Die jihentimcnon in hotii case.s may be associated, 
tiiougJi it must not be too intimately connected in the relation 
of cause and efiect. will) the fact tha.t both were champions 
and practitioners of “ impressionist criticism ” — ol the dociiine 
(unquestionalny .sound if not exaggerated) that the first duty ol 
tile critic is to re'producc the e^ffect ])roduccd on his own mind 
})y the author. IJnmeticre and Faguet, on the other hand, are- 
partisans of the older academic style of cnticisoi by kind and on 
jirinciple. Faguet, besides regular voiunies on each of the four 
great centuries of J‘>ench literatuie, lia.s produced much other- 
work -all of it somewhat “ classical ' in tendency and fre(|ijently 
exhibiting sonielliing of a want of comprehension of the Romantic 
side. Brunetu're was still more prolific on the .same; side but with 
still greater effort after .s)Stcm and “science. In the books 
definitely called L'fivr.lulioti di\s ^mres, in his Manuel of French 
hlerature, and in a large number of other volumes of collected 
essays lie enforced with great learning and power of argmment, 
wnth a .somewhat narrow purview and with .some prejuilice 
against writers whom he disliked, a new form of the old doctiine 
that the “ kind ” not the individual author or book ought to be 
the main subject of the critic's attention. He did not escape 
the consequential danger of taking authors and books not as 
they are but as in relation to the kinds whiih they in fact con- 
stitute and to his general views. But he w-as undoubtedly at 


his death the first critic of France and a worthy successor of 
her best. 

Of others older and younger mubt be mentioned Paul Stapfer 
(b. 1840), professor of litcraLure, anti the author ol divers excellent 
works frtim Shakespeare ei Vanliquitc to volumes of the hist value 
on Montaigne and Rabelais ; Paul litmrget and Edouard Rod, 
already noticed ; Augustin Filon (b. 1841), author of much good 
work on Engli.sh literature ami an excellent hook on Merimee ; 
Alexandre Beljamc (1843-1900), another eminent student of 
English literature, m which subject J. A. Jusserand (lx 1855), 
Legouis, R. A. J. Angellicr (b. 1848), and others have recently 
distinguished themselves; Gustave Larrouiuet, especially an 
authi»rity on Mariv'aux ; Eugene Lintilliac (b. 1854) ; Georges 
Pellissicr ; Gustave Lanson, autluir of a compact history of 
French literalure in French ; Marcel Schwob, who had done 
excellent work on \ iUon and other subjects before his early 
death ; Rene Donmic, a frequent writer in the Revue des deux 
moftiies, who collected lour volumes of Etudes snr la htteralure 
f ran false between 1895 1900; and the Vicunite Melchior de 

Vogiie (b. 1848), wliose interc.sts have lieeii lOMri' political- 
philosophical than strictly literary, but who hiis done mucJi to 
familiarize the French public' with that Russian literature to 
which Merimee Jiad been tlie first to introduce them. But the 
body of recent critical literature in Imance is perhaps larger 
in actual proportion and of greater value when considered in 
relation to c>lhc‘r kinds of literalure tlian has been the case at 
any prewnous period. 

HisUny Since /S'jo. — 'J'he remarkable devclojancnt of historical 
studies which vve have noliciiil as taking place under the Reslora- 
j licai was accelcTaled and inteu .ilied in the* ri’igns ol ('liailes X. 

' and Louis Pliihppe. bofli tlie scope* and the method c»f the 
historian underwent a s(*nsible alteration. F'or .sometliing like 
I vears historians had lieen divid«.*d into two classes, tliose who 
])rcHluced elegant literary woiks plea.sant to read, and tliose who 
i^rodueccl vvoiks ol laborious eruclilicjn, but nut even intended for 
,',cneriil perusal. 'I'he, Vt*rtots and Voluires were on one side, 
ibe M;d>iilons .uul 'l’ilK“monl.s on anotJn*r. Now, altlioiigli tlui 
(Inlv of a F’rcmcli bistorian to produce works of literary merit 
was not terngoUen, it was reeogm/.ed as part of tliiU duty to 
consult ori|,‘. ad doc-umc'nls and impart original cdiservatiun. At 
the StUiic time*, to tlie mc.rely political c ve nts which Ihid lornieiiy 
been rc'c'-ogriized as forming the histoiian s jiroviiic'c were added 
the social and literary [ilienonieiia which hid long Ix'cn more c»r 
le-.^ nciglee Uxl. Old chronic'l(*s and iiistories were le read and 
ic-c'dited ; iniuiiiieiMble moivy.rafdis on spc*c ial sabjc'ets and 
p(-nod.s were pnnJuoed. ainl the.-»e latter wi.*re of immc*n'>e S(*rvic*e 
to ri*nianc e wnler.s at the time; of the populanly of the hisUadral 
novel. iMot a fc*.v\ of du* work.s, Jor instance, whieli were* f-ignc*d 
l)V Alexandre Dumas c-oiv;isl mainly of e.vlra<‘ls cm eoiidensal ions 
from old ehroindi‘S, 01 modern mnnogr.qdis, ingeniously united 
by dialogue anci varnished with a lilile clc^scriplion. History, 
however, had not to wail Inr tics serond-liand popularity, anej 
its cultivator.^ had iullv sulhea nt literary talent to niaintiiiu its 
dignity. Sisnioiuli, wliom wc* liavc* alo'ady noticed, eontiniicd 
during this ijcriod his great Uidoire de^ Ertuifais, and produced 
his even bcUl(‘r-known iln^hme des tr puulujues ilahennes uii 
h (tyen d^e. The biothcr.s I'lucrry devoted 1 iiemsclve.^ to early 
Frenc h history, Ami'dc-e 'fhierry (1797 prodiieiug ixlJisloire 

des Gaiilois and other works eorieetning the Roman in riod, and 
Augustin Thicitry (1795-J856) the well known history of the 
NOrnuin (bncjuest, tlie ecjually attractive Recits dcs lenips 
mero'Vin^iens ancl other c.xcellent works. Philippe clc S gur 
(1780- 1S73) gave a history of the; Russian c ampaign of Najiolcon, 
and some Ollier work.*; chiefly dealing with Rus.siaii history. 
Tlie vdliiminous ll/slone de France ol Henri Martin ( 1810-1883) 
is perhaps the Ix'St and must impartial work dealing in dc;tail 
with the whole subject. A. G. Jk Ifrugi Te, baion cle P.arante 
(i782-i8f>6), after b(‘gmning with literarv criticism, turned to 
historv, and in his liislotrc des dues de Emiry^ot>ne produc e*.’ a 
work of capital importance-. As was to be expected, many of tlie 
mo.st brilliant results of this devotion to historical subjec-ts 
coresisted of works dealing with the h'rench Revoluticjii. No 
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series of historical events has c'/er perhaps received treatment I all countries of Europe, takes pre-eminence among French 


at the time from so many different points of view, and by 

writers of such varied literary excellence, among whom it must, 
however, be said that the purely royalist side is hardly at all 
represented. One of the earliest of these histories is that of 
Fran(;:ois Mignet (r7()h-iH84), a sober and judicious historian of 
the older school, also well known for his Hisloire de Marie Stuart. 
About the same time was begun the brilliant if not extremely 
trustworthy w ork of Adolphe Thiers (1797-1877)00 the Revolu- 
tion, v/luLh established the literary reputation of the future 
president of the French republic, and was at a later period com- 
pleted by the JHstoire du consnlat el de V empire. The downfall 
of the July monarchy and the early years of the empire witnessed 
the publication of several works of the first importance on this 
subject. B<irante contributed histories of the (Convention and 
tlie Directory, hut the three books of greatest note were those 
of I/fUnartine, Jules Michelet (1798-1874), and Louis Blanc 
(i8n 1882). Lamartine’s Uistoire des Girondim is written 
from the constitutional-republican point of view, and is sometimes 
considered tf) have had much influence in producing the events 
of 1848. It is, perhaps, rather the work of an orator and poet 
Ilian of an historian. The work of Michelet is of a more original 
character. Besides his history of the Revolution, Michelet wrote 
an extended history of France, and a very large number of smaller 
works on historical, yjolitical and social subjects. His imaginative 
powers arc of the highest order, and his style stands alone in 
FrciK'li for its strangely broken and pictur(‘sc]iio character, its 
turbid abundance of striking images, and its somewhat sombre 
magnificence, qualities which, as may easily be supposed, found 
full occupation in a history of the Revolution. The work of 
Louis Blanc was that of a sincere but ardent republican, and is 
useful from this point of view, but p(»ssesses no extraordinary 
literary merit. The principal contributions to the history of the 
Revolution of the third (juarter of the century' were those of 
Quinct, Lunfrey and Taine. Edgar (Juinel (1803-1875), like 
Louis Bkine a devotee of the republic and an exile for its sake, 
brought to this one of his latest works a mind and pen long 
trained to literary and historical studie.‘< ; but La Rrvolutimt is 
not considered his best work. P. Lanfrcy devoted himself with 
extraordinary patience and acuteness to the destruction of the 
Napoleonic legend, and the setting of the character of Napoleon 1 . 
in a new, authentic and very far from favourable light. And 
Taine, after distinguishing himself, as we have mentioned, 
in lit(;rarv criticism (Hisloire de la litihaturc anglaise), and attain- 
ing less siK'cess in philosojihy (De VifiteUt^ence), turned in 
J.fs Ori^incs de la France nwderne to an elaborate discussion of 
the keNolntion, its causes, character and con.sequcnces, which 
exrit(‘(l sonic commotion among the more ardent devotees of the 
prin('ij>lcs of ’89. To return from this group, we must notice 
J. F. Michaud (1767 -1839), the historian of the crusades, 
and Frany'ois Pierre (luillaume (hiizot (1787-1874), who, like 
his rival ThitTs, devoted himself much to historical study. TIis 
carli(;st works were literary and linguistic, but he soon turned 
to polili(.ul history, and for the last half-century of his long life 
his contributions to historical literature were almost incessant 
and of the most various character. The most important are 
the histories Dcs origines du ^ouvernemeut n presentatif , Dc la 
Fholulion iF An^leter re, De la civilisation ett France, and latterly 
a llistoirc de France, which he was writing at the time of his 
death. Among minoi^ historians of the earlier century’ may 
be mentioned Prosper Duvergier de Haiiranne (1798-1881) 
Goitvernemeni parlcmentaire en France). J. J. AmpiMc( 1800-1 864) 
Hisloire romainc d Home), Auguste Arthur Reugnot (1797 
i8f>5) {Destruction du pat^anisme d' accident), J. O. B. de (!leroii. 
comte d'llaussonville {ha Reunion de la I.orraine d la France). 
Achille Tendelle de Vaulabelle (1799-1870) {Les Deux Restaur a- 
tions). Tn the last quarter of the century, under the department 
of history, the most remarkable names were still those of Taine 
and Kenan, the former being distinguished for thought and 
matter, the latter for style. Indeed it may bo here proper to 
remark that Renan, in the kind of elaborated semi-poetic style 
which ha.s most characterized the prose of the igth century in 


writers even in the estimation of critics who are not enamoured 
of his substance and tone. But, under the influence of Taine to 
some extent and of a general European tendency still more, 
France during this period attained or recovered a considerable 
place for what is called “ scientific ” history — the history which 
while, in some cases, though not in all, not neglecting the develop- 
ment of style attaches itself particularly to “ the document,’’ 
on the one hand, and to philosophical arrangement on the other. 
The chief representative of the school was probably Albert Sorel 
(1842-1906), whose various handlings of the Revolutionary period 
(including an excursion into partly literary criticism in the shape 
of an admirable monograph on Madame de Slael) have established 
themselves once for all. In a wider sweep Ernest Lavisse (b. 
1842), who has dealt mainly with the i8th century, may hold 
a similar position. Of others, older and younger, the due de 
Broglie (1821-1901 ), who devoted himself also to the 18th century 
and especially to its secret diplomacy ; Oaston Boissier (b. 1823), 
a classical scholar »-athcr than an historian proper, and one of thi‘ 
latest masters of the older PVench academic style ; 'I’hureau- 
Dangin (b. 1837), a student of mid igth-centiiry history ; Henri 
Houssaye (b. 1848), one of the Napoleonic period ; Oabrie) 
Hanotaux (b. 1853), an historian of Richelieu and other subjects, 
and a practical politician, may be mentioned. A large accession 
has also been made to the publication of older memoirs — that 
important branch of French literature from almost the whole of 
Its oxistenre since the invention of prose. 

Summary and Conclusion. — We have in these last pages given 
such an outline of the T9th-century literature of France as seemed 
convenient for tlie completion of what has gone before. It has 
been already remarked that the nearer approach is made to our 
own time the less is it pos.sible to give exhaustive accounts of 
the individual cultivators of the dilTerent branches of literature. 
It may be added, perhaps, that such exhaustiveness becomes, 
as we advance, less and less necessary, as well as less and less 
po.ssible. The individual poet of to-day may and does produce 
work that is in itself of greater literary value than that of tlie 
individual trouv^re. .As a matter of literary history his con- 
tribution is less remarkable because of the examples he has 
before him and the circumstances which he has around him. 
Yet we have endeavoured to draw such a sketch of French 
literature from the Chanson de Roland onwards that no important 
development and hardly any important partaker in such develop- 
ment should be left out. A few lines may, perhaps, be now 
profitably given to summing up the aspects of the whole, 
remembering always that, as in no case is generalization easier 
than in the ca.se of the literary a.spects and tendencies of pcriod.s 
and nations, so in no case is it apt to be more delusive unless 
corrected and supported by ample information of fact and detail. 

At the close of the 1 1 th century and at the beginning of the 
12th we find the vulgar tongue in France not merely in fully 
organized use for literary purposes, but already employed in 
most of the forms of poetical writing. An immense outburst of 
epi(’ and narrative verse has taken place, and lyrical poetry, 
not limited as in the case of the epics to the north of France, but 
extending from Roussillon to the Pas de Calais, completes this. 
The 1 2th centur>^ adds to these earliest forms the important 
development of the mystery, extends the subjects and varies 
the manner of epic verse, and begins the compositions of literary 
prose with the chronicles of St Denis and of Villehardouin, and 
the prose romances of the Arthurian cycle. All this liV‘ratiirc 
is so far connected purely with the knightly and priestly orders, 
though it is largely composed and still more largely dealt in by 
classes of men, troiiv«^rcs and jongleurs, who are not necessarilv' 
either knights or priests, and in tl\e case of the jongleurs arc 
certainly neither. With a possible ancestry of Romance and 
Teutonic cantilenae, Breton lais, and vernacular legends, the 
new literature has a certain pattern and model in I^tin and for 
the most part ecclesiastical compositions. It has the sacred books 
and the legends of the saints for examples of narrative, the 
rhythm of the hymns for a guide to metre, and the ceremonies of 
the church for a stimulant to dramatic performance. By degrees 
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also, in this 12th century, forms of literature which busy them- 1 
selves with the unprivileged classes begin to be bom. The / 
fabliau takes every phase of life for its subject; the folk-song 
acquires elegance and does not lose raciness and truth. In the 
next century, the t3th, medieval literature in France arrives at 
its prime — a prime which lasts until the first quarter of the 14th. 
The early epics lose something of their savage charms, the polished 
literature of Provence quickly perishes. But in the provinces 
whicli speak the more prevailing tongue nothing is wanting to 
literary development. The language itself has shaken ofif all 
its youthful incapacities, and, tliough not yet well adapted 
for the requirements of modern life and study, is in every way 
equal to the demands made upon it by its own time. The 
dramatic germ contained in the fabliau and quickened by the 
mystery produces the profane drama. Ambitious works of merit 
in the most various kinds are published ; Aucasstn et Nicolelte 
stands side by side with the Vie de Saint Louis, the Jeu de la 
feuillic with T.e Miracle de TheolMe, the Roman de la rose 
with the Roman du Renart. 'I’he earliest notes of ballads and 
rondeau are heard ; endeavours are made with zeal, and not 
always without understanding, to naturalize the wisdom of the 
ancients in France, and in the graceful tongue that France 
possesses. Romance in prose and verse, drama, history, songs, 
satire, oratory and even erudition, are all represented and 
represented worthily. Meanwhile all nations of western Europe 
have come to France for their literary models and subjects, 
and the greatest writers in English, Cicrman. Italian, content 
themselves witli adaptations of ('hrcHicn de 'I'royes, of JR*noit 
de Sainte More, and of a hundred other known and unknown 
trouveres and fabulists. Hut this age does not last long. The 
language has been put to all the uses of which it is as yet capable ; 
those uses in their sameness begin to pall upon reader and hearer ; 
and the enormous evils of the civil and religious state reflect them- 
selves inevitably in literature. The oUl forms die out or are 
prolonged only in half-lifeless travesties. The brilliant colouring 
of Froissart, and the gnu eful science of ballade and rondeau 
writers like l^escurel and Deschamps, alone maintain the literary 
reputation of the time. Towards the end of the 14th century 
the translators and political writers import many terms of art, 
and strain the language to uses for which it is as yet unhandy, 
though at the beginning of the next age ('harles d ’Orleans by 
his natural grace and the virtue of the forms he used emerges 
from the mass of writers. Throughout the 15th century the 
process of enriching or at least increasing the vocabulary goes on, 
but as yet no organizing hand appears to direct the process. 
Villon stands alone in merit as in peculiarity. But in this time 
dramatic literature and the literature of the floating popular 
broadsheet acquire an immense extension— all or idmost all the 
vigour of spirit being concentrated in the rough farce and rougher 
lampoon, while all the literary skill is engrossed by insipid 
rhrtoriqueurs and pedants. Then conies the pjand upheaval 
of the Renaissani'e and the Reformation. An immense influx 
of science, of thought to make the science living, of new terms 
to express the thought, takes place, and a band of literary 
workers appear of power enough to master and get into shape 
the turbid mass. Rabelais, Amyot, Calvin and Ilerberay 
fashion Frencli prose ; Marol, Ronsard and Regnier refa.shion 
French verse. The Pleiade introduces the drama as it is to be 
and the language that is to help the drama to express itself. 
Montaigne for the first time throws invention and oiiginality 
into some other form than verse or than prose fiction. But by the 
end of the century the tide has receded. The work of arrange- 
ment has been but half done, and there are no master spirits 
left to complete it. At this period Malherbe and Balzac make 
their appearance. Tnable to deal with the whole problem, they 
determine to deal with part of it, and to reject a portion of the 
riches of which they feel themselves unfit to be stewards. Balzac 
and his successors make of French prose nn instrument faultless 
and admirable in precision, unequalled for the work for which 
it is fit, but unfit for certain portions of the work which it was 
once able to perform. Malherbe, .seconded by J3oileau, makes 
of French verse an instrument suited only for the purposes of the ■ 


drama of Euripides, or rather of Seneca, with or without its 
chorus, and for a certain weakened echo of those choruses, 
under the name of lyrics. No French verse of the first merit 
other than dramatic is written for two whole centuries. The 
drama soon comes to its acme, and during the succeeding time 
usually maintains itself at a fairly high level until the death of 
V^dtaire. But prose lends it.self to almost everything that is 
required of it. and becomes constantly a more and more perfect 
instrument. To the highest efforts of pathos and sublimity 
its vocabulary and its arrangement likewise are still unsuited, 
though the great preachers of the 17th century do their utmost 
with it. But for clear exposition, smooth and agreeable narrative, 
sententious and pointed brevity, witty repartee, it soon jiroves 
itself to have no superior anil scarcely an equal in Jiuropc. 
In these directions practitioners of the highest .skill apply it 
during the 17th century, while during the iSth its powers are 
shown to the utmost of their variety by Voltaire, anil receive 
a new development at the hands of Rousseau. Yet, on the whole, 
it loses during this century. It becomes more and more unfit 
for any but trivial uses, and at last it is employed for those uses 
only. Then occurs the Revolution, repeating the mighty stir 
in men s minds which the Renaissance hud given, but at first 
experiencing more difficulty in breaking up the ground and once 
more rendering it fertile. The faulty and incompleti* genius 
of (’hatctiubriand and Madame de Staiil gives the first evidence 
of a new growth, and after many years thi^ Romantic movement 
completes the work. Whether the forct; of that movement is 
now, after three-quarters of a century, spent or not, its n.'sults 
remain. The poetical power of French has been once more 
triumphantly proveil, and its productiveness in all branches of 
literature has been renewed, while in that of pro.se fiction there has 
been almost created a new class of (omposition. In the process 
of reform, however, not a little ot the finish of l^Vench prose 
style has bc'm lost, and the language itself has been affected in 
something the .same way as it was affected by the less judicious 
innovations of the Ronsardisls. The pedantry of the Hleiade 
led to the preposterous compounds of Du Bartas ; the passion 
of the Romantics for foreign tongues and for the mot propre 
has load<?d French with foreign terms on the one hand and with 
argot on the <. lur, while it is questionable whether the vers libre 
is really suited to the French genius. There is, therefore, room 
for new Malherbes and Balzacs, if the days for Balzacsand Mal- 
herbes had not to all a]>pearunce passed. Should they hv. once 
more forthcoming, they have the failure as well as the succe.ss 
of their predece.s.sors to guide them. 

Finally, we may sum up even this summary. For volume 
and merit taken together the product of the.se eight centuries of 
literature excels that of any ICurojiean nation, though for in- 
dividual works of the supremest excellence they may perhai^s be 
asked in vain. No French writer is lifted by the suffrages of 
other nations — the only criterion wh<*n suffii'icnt time has elapsed 
— to the level of ITomcr, of Shakes] leare, or of Dante, who reign 
alone. Of those of the authors of France who ar(‘ indeed of the 
I thirty but attain not to the first three Rabelais and Molicre 
alone unite the general suffrage, and this fact roughly but surely 
|)oint.s to the real exc'ellence of the. literature which thi‘se men are 
cho.sen to represent. It is great in all ways, but it is greatest on 
the lighter side. The house of mirth is more suited to it than the 
house of mourning. To the latter, indeed, the language of the 
unknown marvel who told Roland’s death, of him who gave 
utterance to C,amilla’s wrath and des[)air, and of Victor Hugo, 
who sings how' the mountain w'irul makes mad the lover who can- 
not forget, has amply made good its title of entrance. But for 
one hVcnchman who can write admirably in this strain there are 
a hunilrcd who can tell the most ailmirable story, formulate the 
most pregnant reflection, fioint the acutest jest. There is thus 
no really great epic in French, few great tragedies, and tho.se 
imperfect and in a faulty kind, little prose like Milton’s or like 
Jeremy Taylor’.s, little verse Dhough more than is generally 
thought) like Shelley’s or like Spenser's. But there arc the most 
delightful short tales, both in prose and in ver.se, that the w'orld 
has ever .seen, the most polished jewelry of reflection that has 
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ever been wrought, songs of incomparable grace, comedies that 
must make men laugh as long as they are laughing animals, and 
above all such a body of narrative fiction, old and new, prose and 
verse, as no other nation can show for art and for originality, for 
grace of workmanship in him who fashions, and for certainty of 
delight to him who reads. 

Bihliooraphy. — The most elaborate book on French literature 
as a wJiole is that edited by Petit de Julie ville, and composed of 
chapters bv diherent authors, Htshnre de la langue ei de la litteratHre 
ffauQuises (« vols., Paris, 1806- i8yg). Unfortunately these chapters, 
some of which are of the liighest excellence, are of very unequal 
value • they require connexions which arc not supplied, and there 
is throughout a neglect of minor authors. The bibliographical in- 
dications arc, however, most valuable. For a survey in a single 
volume Lansoji’h JItstoire has superseded the oldt^r but admirable 
manuals of Dcniogeot and Gcruzez, which, however, arc still worth 
consulting. Bruneti^re’s Manuel (translated into English) is veiy 
valuable with the cautions above given ; and the large Histoirc de 
la langue frav^aise depuis le seistime sidcle of Godefroy supplies copious 
and well-chosen extracts with much biograidiical inlorination. In 
English there is an extensive History by H. van I.aun (3 vols., 1874, 
Ac.) ; a Short History by Saintsbury (1882 ; 6th cd. continued to 
the end of the century, 1901) ; and a History by Professor Dowdeii 
(1805). 

To pass to s{)ecial periods— the fountain-head of the literature 
of the luuldlc ages is the ponderous Histoirc httirotfr already re- 
ferred to, which, notwithstanding that it extended to 27 quarto 
volumes in 1006, and had occupied, witli interruptions, 150 years in 
]mblication, had only reached the 14th ccmtiiry. Many of the 
monographs winch it contains are the be.st authoritie.s on their 
subjects, such as tliat of P. Paris on the early chan.soniiiers, of V. 
Leelerc on the fabliaux, and of Littre on tlie roin.ans d’aventures. 
For the historv of literature before the iith century, the period 
mainly Latin, J. J. Ampere's Hisimre litihatrc de la France auant 
Chatleviagnc^ sous Chatlcmagne^ el jusquau onzihne suhie is the chief 
authority. Leon Gautier’s ^popdes /rnufaises (5 vols,, 1878-1897) 
contains almost everything known concerning the chansons de geste. 
P. Paris’s Romans de la table rotnle was long th<* main authority for 
this subject, but very much has been written recently in France 
and el.scwhere. 'riicj most iinjiortanl of the J'loiich contributions, 
I'specially tlios.* Ijy Gaston Paris (wbo.se Histaire poetiqnv de Charle- 
magne has been reprinted sirue bis death), will be iound in the 
periodical Romania^ wliieli tor more than thirty years has been the 
chief receptach; ol stmhes on old French literature. On the cytle 
of Kcynaid the standard work is Hothe, Lcs Romans de Renarl. 
All parts ol the lighter literature of old France are exc(‘lleiitly 
treat<‘d by lamient, I.e Satitr an woven dge. The early theatre has 
been trecpiently treated bv the brotluns Parfaiet {Histoire du tht'U^e 
franfats)^ by Isilire [t.es Clcrcs de la Tiazo(hc), by f-eroy {fUude sitr 
les mvsRres)^ by Auliertin {Histoirc de la langue el de la litthature 
/ramaisc an tnoycn dgc). 1'liis latter book will be found a useful 
summary of the whole medieval jxuiod I'he liistorical , dramatic 
and oratorical sections are especially full, (^n a .smaller scale but 
of unsurpassed authority is G. J Airis’s LUtevature du moven age 
tra.nslat(‘(l into Eaghsii. 

( )ii the i(>lh century an e.vcellent handbook is that by Darrne.steter 
and Hatzfeld ; and the recent IMeratiitc of the French Renaissance 
of A. Tilley (2 vols., 1904) i.s of higli value. Saint e-Beuve’s Tableau 
has been more? than once referred to. Ebert {Fntwicklungsgeschichie 
der ftanzosischen Tragodie vornehmlich im Jahrhundert) is 

tlie chief authority for dramatic matters. Essays ami volumes on 
periods and sub-periods since 1600 arc innumerable ; but those who 
desire thorough acquaintance with the literature of thc'se three 
hundred years should read as widely as possible in all the critical 
w'ork ot S.imte-Beuve, ot Scherer, ot Faguet and Brunetierc- which 
may be. supplemented ad libitum from that of other critics mentionod 
above. The series of volumes entitled Lcs grands ecrivains francais, 
now pretty extensive, is generally very good, and Cat idle Mend^s's 
invaluable book on 19th-century poetry ha.s been cited above. As 
a companion to the study of poetry E. Crepet's Podtes franQais 
(4 vols., i8()i), an anthology with introductions by Sainte-Beuve 
and cill the best critics of the dfiy, cannot be surpassed, but to it 
may be added the later Anlhologie des poHes frangais du XI 
siicle (1877-1879). (G. Sa.) 

FRENCH POLISH, a liquid for poli.shing wood, made by 
dissolving shellac, in methylated spirit. There are four different 
tints, brown, white, garnet and red, but the first named is that 
most extensively used. All the tints are made in the same 
manner, with tlie exception of the red, which is a mixture of the 
brown polish and methylated spirit with either Saunders wood 
or Bismarck brown, according to the strength of colour required. 
Some woods, and especially mahogany, need to be stained before 
they are polished. To stain mahogany mix some bichromate 
of potash in hot water according to the depth of colour required. 
After staining the wood the most approved method of filling the 


grain is to rub in fine plaster of Paris (wet), wiping off before it 
“ sets.” After this is dry it should be oiled with linseed oil and 
thoroughly wiped off. The wood is then ready for the polish, 
which is put on with a rubber made of wadding covered with 
linen rag and well wetted with polish. The polishing process has 
to be repeated gradually, and after the work has hardened, 
the surface is smoothed down with fine glass-paper, a few drops 
of linseed oil being added until the surface is sufficiently smooth. 
After a day or two the surface can be cleared by using a fresh 
rubber with a double layer of linen, removing the top layer when 
it is getting hard and finishing off with the bottom layer. 

FRENCH REVOLUTION, THE. Among the many revolutions 
which from time to time have given a new direction to the 
political development of nations the French Revolution stands 
out as at once the most dramatic in its incidents and the most 
momentous in its results. This exceptional character is, indeed, 
implied in the name by which it is known ; for France has ex- 
perienced many revolutions both before and since that of 1789, 
but the name “ French Revolution,” or simply “ the Revolution,” 
without qualification, is applied to this one alone. The causes 
which led to it: the gradual decay of the institutions which 
France had inherited from tlie feudal system, the decline of the 
centralized monarchy, and the immediate financial necessities 
that compelled the assembling of the long neglected states- 
general in 1789, are dealt with in the article on France : History. 
The successive constitutions, and the other legal changes which 
resulted from it, arc also discussed in their general relation to 
the growth of the modern French polity in the article France 
{Law and Institutions). The present article deals with the 
progress of the Revolution itself from the convocation of the 
.states-general to the coup dY‘tat of the i8th Brumaire which 
placed Napoleon Bonaparte in power. 

The elections to the states-gcncral of 1789 were held in iin- 
favourable circumstances. 'I'he failure of the harvest of 1788 
and a severe winter had caused widespread distress, opening 
The government was weak and despised, and its agents ottbe 
were afraid or unwilling to quell outbreaks of disorder. States- 
At the same time the longing for radical reform and 
(he belief that it would be easy were almost universal. The 
cahivrs or written instructions given to the deputies covered 
well-nigh eveiy^ subject of political, social or economic interest, 
and demanded an amazing number of changes. Amid this com- 
motion the king and his ministers remained passive. They did 
not even determine the question whether the estates should act 
as separate bodies or deliberate collectively. On the 5th of May 
the states-general were opened by lA)uis in the Salle des Menus 
Plaisirs at Versailles. Barentin, the keeper of the seals, informed 
them that they were free to determine whether they would vote 
by orders or vote by head. Necker, as director-general of the 
finances, set forth the condition of the treasury and proposed 
some small reforms. The 'Fiers fitat (Third Estate) was dis- 
satisfied that the question of joint or separate deliberation should 
have been left open. It was aware that some of the nobles 
and many of the inferior clergy agreed with it as to the need 
for comprehensive reform. Joint deliberation would ensure a 
majority to the reformers and therefore the abolition of privileges 
and the extinction of feudal rights of property. Separate de- 
lil>eration would enable the majority among the nobles and the 
superior clergy to limit reform. Hence it became the first object 
of the Tiers Etat to effect the amalgamation of the three estates. 

The conflict between those who desired and those who resisted 
amalgamation took the form of a conflict over the verification 
of the powers of the deputies. The Tiers fttat insisted conflict 
that the deputies of all three estates should have their between 
powers verified in common as the first step towards tbe Three 
making them all meml^rs of one House. It resolved ^•^*^®** 
to hold its meetings in the Salle des Menus Plaisirs, whereas the 
nobles and the clergy met in smaller apartments set aside for their 
exclusive use. It refrained from taking any step which might 
have implied that it was an organized assembly, and persevered 
in regarding itself as a mere crowd of individual members 
incapable of transacting business. Meanwhile the clergy and 
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the nobles began a separate verification of their powers. But 
a few of the nobles and a great many of the clergy voted against 
this procedure. On the 7th the Tiers Etat sent deputations to 
exhort the other estates to union^ while Uie clergy sent a deputa- 
tion to it with tlie proposal that each estate should name com- 
missioners to discuss the best method of verifying powers. 
The Tiers £tat accepted the proposal and conferences were held, 
but without result. It then made another appeal to the clergv 
which was almost successful. The king interposed with a com- 
mand for the renewal of the conferences. They were resumed 
under the presidency of Barentin, but again to no purpose. 

On the loth of June Sieyes moved that the Tiers fttat should 
for the last time invite the First and Second Estates to join in the 
verification of jxiwers and announce that, whether they did or 
not, the work of verifying would begin forthwith. I'hc motion 
was carried by an immense majority. As there was no response, 
the Tiers £tat on the 12th named Bailly provisional president 
and commenced verification. Next day three cures of Boitou 
came to have tlieir powers verified. Other clergymen followed 
later. When the work of verification was over, a title had to Ije 
f(>iind for the body thus created, which would no longer accept 
the style of the Tiers Etat. On the 15th Sieves proposed that 
tliey should entitle themselves the Assembly of the known and 
verified representatives of the French nation, Mirabeau, Mounier 
and others proposed various appellations. But success was 
reserved for Legrand, an obscure deputy who proposed the 
simple name of National As.sembly. Withdrawing his own 
motion, Sieyes adopted Legrand’s sugge.stion, which was carried 
by 491 votes to 90. I’he Assembly went on to declare that it 
placed the debts of the crown under tfie safeguard of the national 
honour and that all existing taxes, although illegal as having 
been impased without the consent of the people, should 
continue to be paid until the day of dissolution. 

Bv these proceedings the Tiers Jitat and a few of the clergy 
declared themselves the national legislature. Then and there- 
after the National .Assembly assumed full sovereign 
Jlational constituent powers. Nobles and clergy might 

Assembly, come in if they plea.secl, but it could do without them. 

The king’s assent to its measures would be convenient, 
but iK)t necessary. This boldness w^as rewarded, for on the 19th 
the clergy decided bv a majority of one m favour of joint vcrilic^i- 
tion. On the* same day the nobles voted an address to the king 
condemning the action of the Tiers tat. l^dt to himself, T-.t^uis 
might have been too inert for resistance. But the queen and 
his brother, the count of Artois, with some of the ministers and 
courtiers, urged him to make a stand. A .Seance Rovalc was 
notified for the 22nd and workmen were sent to jircpare the S.alle 
dcs Menus Plaisirs for the ceremony. On tlie 2o1h B lilly and the 
deputies proceeded to the hall and found it barret! against their 
entrance. Thereupon they adjourned to a neighbouring tennis 
court, where Mounier proposed that they should swear 
^hl^Tennla separate until they had established the constitii- 

Courf!“‘ * With a solitary exception they swore and the 

Oath of the lennis Court became an era in French 
history. As the ministers could not agree on the policy which the 
king should announce in the Stance Roy ale, it w^as postponed 
to the 23rd. The Assembly found shelter in the church of St 
T.ouis, where it was joined by the main body of the clergy and by 
the first of the nobles. 

At the Seance Royale Louis made known his will that the 
Estates should deliberate apart, and declared that if they should 
refuse to help him he would do by his sole authority wJiat was 
nece.ssary for the happiness of his people. When he quitted the 
hall, some of the clergy and most of the nobles retired to their 
separate chambers. But the rest, togetlier with the Tiers j£lat, 
remained, and Mirabeau declared that, as they luid come by the 
will of the nation, force onlv should make them withdraw, 
“ Gentlemen,” said Sieyes, ” you are to-day what you were 
yesterday.” With one voice the Assembly proclaimed its 
adhesion to its former decrees and the inviolability of its members. 
Tn Versailles and in Paris popular feeling was clamorous for the 
Assembly and against the court. During the next few days 


many of the clergy and nobles, including the archbishop of Paris 
and the duke of Orleans, joined the Assembly. Louis tamely 
accepted his defeat, lie recalled Necker, who had resigned 
after the Seance Royale. On the 27th he wroUi to those clerical 
and noble deputies who still held out, urging submission. By 
the 2nd of July the joint verification of powers was completed. 
The last trace of the historic States-General disappeared and the 
National Asseml^ly was perfect. On the same day it claimed an 
absolute discretion by a decree that the mandates of the electors 
were not binding on its members. 

Having failed in their first attempt on the Assembly, the Court 
party resolveil to try what force could do. A large number of 
troops, chiefly foreign regiments in the service of France, 
were concenlraled near Paris under the commanil of the 
marshal de Uroglie. On Mira beau’s mid ion the Assembly 
voted an address to the king asking for their withdrawal. The 
king replied that the troops were not meant to act against the 
Assembly, l)ut intimated his purpose of transferring tl\e session 
to some provincial town. On the same day he dismissed Necker 
and ordered him to quit Versailles, 'riiese acts led to the first 
insurrection of Paris. The capital had long been in a dangerous 
condition. Bread was clear and emy)loyment was scarce*. 'I’lu* 
measures taken to relieve distress had alhired a multitude of ni*edv 
and desperate men from the surrounding country. Among the 
middle ( lass there already existed a party, consisting of men likt* 
Danlon or Camille Desmoulins, which was prepareti to go much 
further than any of the hiaders of the Assembly. 'I’he rich citizcuh 
were generally fund- holders, wlio regarded the Assembly a.s the 
one bulwark against a public bankruptcy. The duke ol Orleans. 

weak and dissolute but ambitious num, had conc'civcd the hope 
of supplanting his (‘oiisin on the throne. He strained his wealth 
and intluencT to recruit followers and to make miscliief. The 
gardens of his residenc'c, the Palais Koval, bec'amc the c’entre ol 
political agitation, k'ver since the el(*ct ions virtual freedom of 
the press and freedom of speech had y>revailed in Paris. Clubs 
were multiplied and pamphlet.s eame forth ev(*ry hour. The 
municipal olhc'ers who were named by the Oown had little 
influence with the citizens. 'J’he police w(*re a mere handful. Of 
the twt. line regiments quartered in the capital, one was Swiss and 
therefore tru.Uy ; but the other, tlie Gardes Frant^aises, sliari'd 
all the ieelings of the populace. 

On the 1 2th of July (‘amille J)(*smoulins announced the dis 
missal of Necker to the ('rowd in the l^dais Koval. Warmed by 
his tloquence, thi*v sallied info tla* str(*el. Part ol 
Broglie’s troops occupied the ( hamps JCl\’secs and the 
Place I^niis (Juinze. After one or two petty encounters 
with the mob they were withdrawn, either because thf*ir temper 
was uncertain or because their commanders shiinn(*(l responsi- 
bility. Paris was thus left to the rioters, who s(‘ized li.rms 
wherever they could find them, broke* open the jails, burnt the 
octroi barriers and .soon had every man's life and goods at their 
discretion. Citizens with anything to lose were driven to a^'t 
for themselves. For the purpose of choosing its represeritaliv(*s 
in the sLate.s-general the 'J’hird Instate of Paris had niuned 300 
electors. Their function one** dis('ha7*ged, these men had n(» 
public character, but they resolved that they would hold together 
in order to watch over the interests of the city. After the Seaiuar 
Koyalc the municipal authoriw, conscious of its own wcaknc'ss, 
allow'cd them to meet at the Hotel de Ville, where they proceeded 
to consider the formation of a civic guard. On the 13th, when 
all was anarchy in Paris, they were joined by Idesselles, Provost 
of the Merchants, and other munif'ipal ofFit ers. The project of a 
civic guard was then adopted. The insurrection, however, ran 
its course unchecked. Crowds of deserters from the regular 
tro(ips swelled the ranks of the insurgents. 'I'hey attacked thti 
Hotel des Invalides and carried off all the arms p^noffh^ 
which were stored th(Te. With the same object they Bastille, 
assailed the Bastille. The garrison was small and July 1 4 , 
disheartened, provisions were short, and after some 
hours’ fighting De T^aiinay the governor surrendered on 
promise of quarter. He and several of his men were, notw'ith- 
sUinding, butchered by the mob before they could lx* brought to 
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the Hotel de Ville. As all Paris was in the hands of the insurgents, 
the king saw the necessity of submission. On the morning of the 
15th he entered the hall of the Assembly to announce that the 
troops would be withdrawn. Immediately afterwards he dis- 
missed his new ministers and recalled Necker. Thereupon the 
princes and courtiers most hostile to the National Assembly, 
the count of Artois, the prince of ('onde, the duke of Bourbon 
.uul many others, feeling themselves no longer safe, quitted 
France. Their departure is known as the first emigration. 

The capture of the Bastille was hailed throughout Europe as 
s\'ml)olizing the fall of al)solute monarchy, and the victory of the 
insurgents had momentous consequences. Recognizing 
mun/- t^'^ectors as a temporary municipal government, 

cipmiity of the Assembly .sent a deputation to confer with them at 
Parts and the Hotel de Ville, and on a sudden impulse one of these 
aVa^*^ deputies, Bailly, lately president of the Assembly, was 
chosen to be mayor of l^iris. The marcjuis Lafayette, 
doubly popular as a veteran of the American War and as one of 
the nobles who heartily upheld the cause of the Assembly, was 
chosen commandant of the new civic force, thenceforwards 
known as the National Guard. On the 17th Louis himself visited 
Paris and gave his sanction to the new authorities. In the course 
of the following weeks the example of Paris was copied throughout 
France. All the cities and towns set up new elective authorities 
and organized a N at ional Guard. At the same time the revolution 
sf)read to the country districts. In most of the pro- 
vi rices the peasants rosi* and stormed and burnt the 
provincea. houses of the srifffteurs, taking peculiar care to destroy 
their title-deeds. Some of the seigneurs were murdered 
and the rest were driven into the towns or across the frontier. 
Amid the universal confusion the old administrative system 
vanished. 'I'he intendants and sub -delegates quitted or were 
driven from their posts. The old courts of justice, whether 
royal or feudal, ceased to act. In many districts there was no 
more police, public works w'ero suspended and the collection of 
taxes became almost impossible. The insurrection of July really 
ended the ancim regime. 

Disorder in the provinces led directly to the proceedings on 
the famous night of the 4th of August. W'hile the Assembly was 
considering a declaration which might calm revolt, th<* 
vicomte de Noailles and the due d’Aiguillon moved 
that it should proclaim equality of taxation and the 
suppression of feudal burdens. Other deputies rose to demand 
the repeal of the game laws, the enfranchisement of such serfs 
as were still to be found in PVance, and the abolition of tithes and 
of feudal courts and to renounce all privileges, w'hether of classes, 
of cities, or of provinces. Amid indescribable enthusiasm the 
Assembly passed resolution after resolution embodying the.se 
changes. The resolutions were followetl by decrees sometimes 
hastily and unskilfully drawn. In vain Sieyt^s remarked that in 
extinguishing tithes the Assembly was making a present to every 
landed proprietor. In vain the king, while approving most of 
the decrees, tendered some cautious criticisms of the rest. The 
majority did not, indeed, design to confiscate property wholesale. 
They drew a distinction between feudal claims which did and 
did not carry a moral claim to compensation. But they were 
embarrassed by the wording of their own decrees and forestalled 
by the violence of the people. The proceedings of the 4th of 
August issued in a wholesale transfer of property from one class 
to another without any indemnity for the losers. 

The work of drafting a constitution for France had already 
been begun. Parties in the Assembly were numerous and ill- 
defined. The Extreme Right, who desired to keep 
the government as it stood, were a mere handful. 
Assembly, 1 ^ 1 *’ Right who wanted to revi^■e, as they said, the 
ancient constitution, in other words, to limit the king’s 
power by periodic States-General of the old-fa.shioned sort, were 
more numerous and had able chiefs in Cazal^s and Maury, but 
strove in vain against the spirit of the time. The Right Centre, 
sometimes called the Monarchiens, w’ere a large body and included 
several men of talent, notably Mounier and Malouet, as well as 
many men of rank and wealth. They desired a constitution like 


that of England which should reserve a large executive power 
to the king, while entrusting the taxing and legislative powers to a 
modern parliament. The Left or Constitutionals, known after- 
wards as the Feuillants, among whom Barnave and Charles and 
Alexander Lameth were conspicuous, also wished to preserve 
monarchy but disdained English precedent. They were possessed 
with feelings then widespread, weariness of arbitrary govern- 
ment, hatred of ministers and courtiers, and distrust not so much 
of I.^)uis as of those who surrounded him and influenced his 
judgment. Republicans without knowing it, they grudged every 
remnant of power to the Crown. The Extreme Left, still more 
republican in spirit, of whom Robespierre was the most note- 
worthy, were few and had little power. Mirabeau’s independence 
of judgment forbids us to place him in any party. 

The first Constitutional C'ommittee, elected on the 14th of July, 
had Mounier for its reporter. It was instructed to begin with 
drafting a Declaration of the Rights of Man. Six o^ciara^ 
weeks were spent by the Assembly in discussing this tionoftbe 
document. The Committee then presented a report Rights of 
which eml3odied the principle of two (Chambers. This 
principle contradicted the extreme democratic theories so much 
in fa.shion. It also offended the self-love of most of the nobles 
and the clergy who were loath that a few’ of their number should 
be erected into a House of Lords. The Assembly rejected the 
principle of two ('hambers by nearly 10 to 1. The question 
whether the king should have a veto i)n legislation was next 
raised. Mounier contended that he should have an 
absolute veto, and was supported by Mirabeau, who 
had already descrilxtd the unlimited power of a single 
Chamber as wor.se than the tyranny of Constantinople. The Left 
maintained that the king, as depositary of the executive, should 
be wholly excluded from the legislative pow^r. Lafayette, who 
imagined himself to be copying the American constitution, 
propo.sed that the king should have a su.spensive veto. Thinking 
that it would be politic to claim no more, Necker persuaded 
the king to intimate that he w’as satisfied with Lafayette's 
proposixl. The suspensive veto was therefore adopted. As the 
king had no power of dissolution, it w’as an idle form. Mounier 
and his friends having resigned their places in the Constitutional 
I ( ommitlee, it came to an end and the Assembly elected a new 
i Committee which represented the opinions of the Left. 

I Soon afterwards a fresh revolt in Paris caused the king and the 
I Assembly to migrate thither. The old causes of disorder were 
j still working in that city. The scarcity of bread w’as set down 
i to conspirators against the Revolution. Riots were frequent 
and persons supposed hostile to the Assembly and the nation 
were murdered with impunity. The king still had counsellors 
I who wished for his departure as a means to regaining freedom 
of action. At the end of September the Flanders regiment camt* 
to Versailles to reinforce the Gardes du Corps. The officers of 
the Gardes du Corps entertained the officers of the Flanders 
regiment and of the Versailles National Guard at dinner in the 
palace. The king, queen and dauphin visited the company. 
There followed a vehement outbreak of loyalty. Rumour 
enlarged the incident into a military plot against freedom. 
Those wffio wanted a more thorough revolution wrought up the 
crowd and even respectable citizens wished to have the 
king among them and amenable to their opinion. On 
the 5th of October a mob which had gathered to royal 
assault the Hotel de Ville was diverted into a march on family and 
Versailles. Lafayette was slow to follow it and, when 
he arrived, took insufficient precautions. At daybreak 
on the 6th some of the rioters made their way into the palace 
and stormed the apartment of the queen who escaped with 
cliftlculty. At length the National Guards arrived and the mob 
was quieted by the announcement that the king had resolved 
to go to Paris. The Assembly declared itself inseparable from 
the king’s person. Louis and his family reached Paris on the 
same evening and took up their abode in the Tuileries. A 
little later the Assembly c.stablished itself in the riding school 
of the palace. Thenceforward the king and queen were to all 
intents prisoners. The Assembly itself was subject to constant 
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intimidation. Many members of the Right gave up the struggle 
and emigrated, or at least withdrew from attendance, so that the 
Left became supreme. 

Mirabeau had already taken alarm at the growing violence of 
the Revolution. In September he had foretold that it would 
not stop short of the death of both king and queen. 
and the*' After the insurrection of October he .sought to com- 
court. municate with them through his friend the comte de 
la Marck. In a remarkable correspondence he sketched 
a policy for the king. The abolition of privilege and the estab- 
lishment of a parliamentary system were, he wrote, unalterable 
facts which it would be madness to dispute. Rut a strong 
executive authority was essential, and a king who frankly adopted 
the Revolution might still be powerful. In order to rally the 
.sound part of the nation Louis should leave Paris, and, if neces- 
sary, he .should prepare for a civil war ; but he should never 
appeal to foreign powers. Neither the king nor the queen could 
grasp the wisdom of this advice. They distrusted Mirabeau as 
an un.scrupulous adventurer, and were confirmed in this feeling 
by his demands for money. 1:1 is correspondence with the court, 
although secret, was suspected. The politicians who envied 
his talents and believed him a rascal raised the cr>^ of treason. 
In the Assembly Mirabeau, though sometimes successful on 
particular questions, never had a chance of giving effect to his 
policy as a whole. Whether even he could have controlled the 
i<eAH)lution is highly <loubtful ; but his letters and minutes drawn 
up for the king form the most striking monument of his genius 
(see Miraueatt and Montmorin df. Saint-Hereai). 

Early in the year 1700 a dispute with England concerning 
the frontier in North America induced the Spanish government 
The claim the help of France, under the Family Compact. 

Assembly Th'xn demand led the Assembly to consider in ^^hat 
and the hands the power of concluding alliances and of making 
royal peace and war should be placed. Mirabeau tried to 
power. initiative for the king, subject to confirmation 

by the Fhambcr. On Rarnave’s motion the Assembly decreed that 
the legislature should have the power of war and jicacc and the 
king a merely advi.sory power. Mirabeau was defeated on another 
point of the highest consequence, the inclusion of ministers 
in the National Assembly. His colleagues generally adhered to 
the principle that the legislative and executive powers should be 
totally separate. The Left assumed that, if deputies could liold 
office, the king would have the means of corrupting the ablest 
and most influential. It was decreed that no deputy .should 
be minister while .sitting in the llou.se or for two years after. 
Ministers excluded from the House being necessarily objects 
of suspicion, the Assembly was careful to allow^ them the least 
possible power. The old provinces were abolished, and France 
was divided anew into eighty departments. Each def)artment 
was subdivided into districts, cantons and communes. 
Reorjfan- ^lain business of administration, even the levying 
Prance.^^ of taxes, was entrusted to the elective local authorities. 

The judicature was likewise made elective. The army 
and the navy were so organized as to leave the king but a small 
share in appointing officers and to leave the officers but scanty 
means of maintaining discipline. Even the cases in which the 
sovereign might be deposed were foreseen and expressl}' stated. 
Monarchy was retained, but the monarch was regarded as a pos- 
sible traitor and every precaution was taken to render him harm- 
le.ss even at the cost of having no effective national governmenl. 

The distrust which the As.sembly felt for the actual ministers 
led it to undertake the business of government as well as the 
Executive lousiness of reform. There were committees for all 
commiu^ the chief departments of state, a committee for the 
ieee of the army, a committee for the navy, another for diplomacy, 
Aseembly. another for finance. These committees sometirnes 
asked the ministers for information, but rarely look their advice. 
Even Neckcr found the Assembly heedless of his counsels. The 
condition of the treasury became worse day by day. The yield 
of the indirect taxes fell* off through the interruption of business, 
and the direct taxes were in large measure withheld, for want of 
an authoritv to enforce payment. With some trouble Necker 
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induced the As.sembly to sanction first a loan of 30,000,000 
livres and then a loan of 80,000,000 livres. The public having 
shown no eagerness to subscribe, Necker proposed that every 
man should be invited to make a patriotic contribution of one- 
fourth of his income. This expedient also failed. On the 10th 
of October i ySc; Talleyrand, bi.shop of Autun, proposed confisca- 
that the A.ssembly should take pos.session of the lands tion of 
of the church. In November the Assctnblv enacted church 
that they should be at the disposal of the nation, which 
would provide for the maintenance of the clergy. .Since the 
church lands were supposed to occupy one-litlh of Krance, the 
As.sembly thought that it had femnd an inexhaustible .source 
of public wealth. On the .security of the church lands it based 
a paper currency (the famous assignats). In December it ordered 
an issue to the amount of 400,000,000 livres. As the re^e^ue 
still declined and the reforms enacted by Iht* Assembly iiivoKed 
a heavy outlay, it recurred again and again to this expedient. 
Refore its dissolution the Assembly harl authorized 
the creation of 1,800.000,000 livres of assignats and 
the depreciation of its jiaper had begun. Jnnding that 
he harl lost all credit with the Assembly, Necker resigned office 
and left France in September 17^0. 

Even the committees of the Assembly had far le.ss powtT 
than the new municipal authorities throughout Frani’e. They 
really governed so far as th(‘re was any government. 

Often full of public s])irit, they lacked experience and 
in a time of jieculiar dilficully had no guide save their cipaiities 
own discret ion. They opened letters, arrest ed suspt‘cls, ^"d 
controlled the trade in corn, and sent their National 
Guards on such errands as thev thought jiroper. 

'File political clubs whii h sprang up all over the country often 
presumed to act as though thev were, jiublic authoriliis (see 
Jacohins). 1 ‘he revolutionary journalists, Desmoulins in his 
khohifiotis Je Fravre vt dr lirahaul, Loustallot in his 1\holu- 
iions dc Paris, Marat in his Ami dit pruldr, cmitinued to feed the 
fire of discord. Amid this anarchy it bei'ame a practice for the 
National Guards of different districts to form federations, that 
is, to meet and swear loyalty to each oth(T and ob(‘dience to the 
law^s made by the National A.ssembly. At the suggestion of the 
municipalit> of Paris the Asscml^ly decreed a general federation 
of all France, to be held on the anniversary of the fall of the 
Rastille. The ceremony took place in the ( liamp de Mars (July 
14, 1790) in presence of the king, the (jiieen, the Assembly, 
I and an enormous concourse of spectators. It was attended by 
[ deputations from the National Guards in every part of th(* 
kingdom, from the regular regiments, and from the crews of the 
fleet. Talleyrand celebrated Mass, and Lafayette was the first 
to swear fidelity to the Assembly and the nation. In this gather- 
ing the provincial deputations caught the revolutionary fever 
of Paris. Still graver w'as the effect upon tin* regular army. 
It had been disaffected since the outbieak of the Revolution. 
The rank and file complained of their food, their lodging and 
their pay. The non-commissioned officers, often intelligent 
and hard-working, were embitti^red by the refusal 
of promotion. 'Fhe officers, almost all nobles, rarely affection 
show'cd much concern for their men, and were often in the 
mere courtiers and triflers. After tin* festival of the 
federation the soldiers were drawn into the political clubs, and 
named regimental committees to defend their interests. Not 
content with asking for redress of grievanc<*s, they .sometimes 
seized the regimental chest or imprisoned their officers. In 
August a formidable outbreak at Nancy was only quelled with 
much loss of life. Desertion became more frequent than ever, and 
the officers, finding their position unbearable, began to emigrate. 
Similar causes produced an even worse effect upon the navy. 

Ry its rough handling of the church the Assembly brought 
fresh trouble upon FVance. 'Fhe suppression of lithe and the 
confiscation of church lands had reduced the clergy t(» civil con- 
live on whatever stipend the legislature might think fit atitution 
to give them. A law of February 1700 suppres.sed the of the 
religious orders not engaged in education or in works of 
charity, and forbade the introduction of new ones. Monastic vow s 
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were deprived of legal force and a pension was granted to the 
religious who were cast upon the world. These measures aroused 
no serious discontent ; but the so-called civil constitution of 
the clergy went much further. Old ecclesiastical divisions were 
set aside. Ihmceforth the diocese was to be conterminous with 
the dcf>artment, and the parish with the commune. The electors 
of the coinmnne were to choose the cure, the electors of the depart- 
ment the bishop. Every cure was to receive at least 1200 livres 
(about jfqo) a year. Relatively modest stijjends were assigned 
to bishops and archbishops. French citizens were forbidden to 
acknowledge any ecclesiastical jurisdiction outside the kingdom. 
'I'lie Assembly not only adopted this constitution but decreed 
that all beneficed ecclesiastics should swear to its observance. 
As the constitution implicitly abrogated the papal authority and 
entrusted the choice of bishops and curds to electors who often 
were not Catholics, most of the clergy declined to swear and lost 
their preferments. Their places were filled by election. Thence- 
forwards the clergy were divided into hostile factions, the Consti- 
tutionals and the Nonjurors. As the generality of Frenchmen 
at that time were orthodox although not zealous Catholics, 
the Nonjurors carried with them a large part of the laity. The 
Assembly was misled by its Jansenist, Protestant and Free- 
thinking meml)ers, natural enemies of an established church 
which had persecuted them to the best of its power. 

In colonial affairs the Assembly acted with the same im- 
prudence. Eager to set an example of suppressing slavery, it 
took measures which prepared a terrible negro insurrec- 
in St Domingo. With regard to foreign relations 
coioBicM, the Assembly showed itself well-meaning but indiscreet. 
»nd It protested in good faith that it desired no conquests 
foreign .^ifYied only at peace. Yet it laid down maxims 

powera, involved the utmost danger of war. It held 

that no treaty could be binding without the national comsent. 
As this consent had not been given to any existing treaty, they 
were all lialilc to hv, revised by the French government without 
consulting the other parties. 'I'hus the Assembly treated the 
l^arnily (bmpact as null and ^'oid. Similarly, when it abolished 
feudal tenures in France, it ignored the fact that the rights of 
certain Cierman princes over lands in Alsace were guaranteed by 
the treaties of Westphalia. It offered them compensation in 
money, and when this was declined, took no heed of their pro- 
tests. Again, in the papal territory of Avignon a large number (»f 
the inhabitants declan'd for union with France. The Assembly 
could hardly be restrained by Mirabeau from acting upon their 
\’ote and annexing Avignon. Some time after his death it was 
annexed. The other states of Europe did not admit the doctrines 
of the Assembly, but peace was not broken. Foreign statesmen 
who flattered themselves that Frant'e w'as sinking into anarchy 
and therehire into decay were content to follow their respective 
ambitions without the dread of French interference. 

Deprived of authority and in fact a prisoner, Louis had for 
many months acquiesced in the decrees of the Assembly however 
^^distasteful. But the civil constitution of the (lergy 
/-oi#/»Arv/. wounded him in his conscience as well as in his pride. 
toeaenpe From the autumn of 1 790 onwards he began to .scheme 
ff^r bis liberation. Himself incapable of strenuous 
** effort, he was spurred on by Marie Antoinette, who 
keenly fell her own degradation and the curtailment of that 
royal prerogative which her son would one day inherit. The king 
and queen failed to measure the forces which had caused the 
Revolution. They ascrif)od all their misfortunes to the work of 
a malignant faction, and believed that, if they could e.srape from 
Paris, a flisplay of force by friendly powers would enable them 
to restore the supremacy of the crown. But no foreign ruler, 
not even the emperor Ijjopold IT., gave the king or queen any 
encouragement. Whatever secrecy they might observe, the 
adherents of the Revolution divined their wish to escape. When 
lx)uis tried to leave th<‘ Tuileries for St Cloud at Easter 1791, 
in order to enjoy the ministrations of a nonjuring priest, the 
National Guards of Paris would not let him budge. Mirabeau, 
who had always dissuaded the king from seeking foreign help, 
died on the 2nd of April. Finally the king and queen resolved to 


fly to the army of the East, w^hich the marquis de Bouillc had in 
some measure kept under discipline. Sheltered by him they could 
await foreign succour or a reaction at home. On the evening 
of the 20th of June they escaped from the Tuileries. Louis left 
beliind him a declaration complaining of the treatment which he 
had received and revoking his assent to all measures which had 
been laid before him while under restraint. On the following 
day the royal party was captured at \^arennes and sent back to 
Paris. The king’s eldest brother, the count of Provence, who had 
laid his plans much better, made his escape to Brussels and joined 
the emigres. 

It was no longer possible to pretend that the Revolution had 
been made with the free consent of the king. Some Republicans 
called for his deposition. Afraid to take a course which involved 
danger botli at home and abroad, the Assembly decreed that 
Louis should Ix^ suspended from his office. The club of the 
Cordeliers {q.v,\ led by Danton, demanded not only his deposition 
but his trial. A petition to that effect having been exposed for 
signature on the altar in the Champ de Mars, a disturbance ensued 
and the National Guard fired on the crowd, killing a few and 
wounding many. This incident afterwards became known as 
the massacre of the Champ de Mars. On the other hiind, the 
leaders of the Left, Barnave and the Lameths, felt that they had 
weakened the executive power too much. They would gladly 
have come to an understanding with the king and revised the 
constitution so as to strengthen his prerogative. They failed in 
both objects. Louis and still more Marie Antoinette regarded 
them with incurable distrust. The Constitutional Act with- 
out any material change was voted on the 3r(l of September. 
On the 14th Louis swore to the C'onstitution, thus regaining his 
nominal sovereignty. The National Assembly was dissolved 
on the 30tb. Upon Robespierre’s motion it had decreed that 
none of its members should be capable of sitting in the next 
legislature. 

If we view the work of the National Assembly as a whole, we 
are struck by the immensti demolition which it effected. No 
other legislature has ever destroyed so much in the 
same time. The old form of government, the old thawork 
territorial divisions, the old fi.sral system, the old of the 
judicature, the old army and navy, the old relations 
of ('hurch and State, the old law relating to propert)' 
in land, all were shattered. Such a destruction could not have 
been effected without the support of popular opinion. Most of 
what the A.s.sembly did had been suggested in the cahiers, and 
many of its decrees were anticipated by actual revolt. In its 
constructive work many sound maxims were embodied. It 
asserted the principles of civil equality and freedom of conscience, 
it reformed the criminal law, and laid down a just scheme of 
taxation. Not intelligence and public si)irit but political wisdom 
was lacking to the National Assembly. Its members did not 
suspect how limited is the uscfulnc.ss of general propositions in 
practical life. Nor did they perceive that new ideas can be 
applied only by degrees in an old world. The Constitution of 
1791 was impracticable and did not la.st a year. The civil con- 
stitution of the clerg\' was wholly mischievous. In the attempt 
to govern, the Assembly failed altogether. It left behind an 
empty treasiir\', an undisciplined army and navy, a people 
delxiuchcd by .safe and successful riot. 

At the elections of 1791 the party which desired to carry the 
Revolution further had a success out of all keeping with its 
numbers. This was due partly to a weariness of politics 
w’hich had come over the majority of French citizens, 
partly to downright intimidation exercised by 
Jacobin Club and by its affiliated societies throughout 
the kingdom. The Legislative Assembly met on the 1st of 
October. It consisted of 745 members. P'cw were nobles, very few 
were clergymen, and the great body was drawm from the middle 
ckvss. The members w'erc generally young, and, since none had 
sat in the previous Assembly, they were wholly without ex- 
perience. The Right consisted of the Feuillants {q.v,\ They 
numbered about 160, and among them were some able men, such 
as Matthieu Dumas and Bigot de Pn^'amcnau, but they were 
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guided chiefly by persoas outside the House, because iiic-apable 
of re-election, Barnaye, Duport and the Lametlis. The Left con- 
sisted of the Jacobins, a term which still included the party 
afterwards know^n as the Girondins or Girondists (q.v ^) — so 
termed because several of their leaders came from the region of 
the Gironde in southern France. They numbered about 330. 
Among the extreme Left sat Gambon, Gouthon, Merlin de 
Thionville. The Girondins could claim the most brilliant orators, 
Vergniaud, Guadet, Isnard. Inferior to these men in talent, 
Brissot de Warvillc, a restless pamphleteer, exerted more influence 
over the party which has sometimes gone by liis name. The Left 
as a whole was republican, although it did not care to say so. 
Strong in numbers, it was reinforced by the disorderly elements 
in Paris and throughout France. The remainder of the House, 
about 250 deputies, scarcely belonged to any definite party, 
but voted oftenest with the Left, as the Left was the most 
powerful. 

I’he Left had three objects of enmity : first, the king, the queen 
and the royal family ; secondly, the emigres ; and thirdly, the 
clergy. The king could not like the new constitution, 
sndtbe’^ although, if left to himself, indolence and good nature 
dmlgr 6 u, might have rendered him passive. The queen through- 
out had only one thought, to shake off the impotence 
and humiliation of the crown ; and for this end she still clung 
to the hope of foreign succour and corresponded with Vienna. 
Those emigres who had assembled in arms on the territories ol 
the electors of Mainz and Treves (Trier) and in the Austrian 
Netherlands had put themselves in the position of public enemies. 
Their chiefs were the king’s brothers, who affected to consider 
Louis as a captive and his acts as therefore invalid. 'J'he count 
of J^rovcnce gave himself the airs of a regent and surrounded 
himself with a ministry. The emigres were not, however, 
dangerous. The)' were only a few thousand strong ; they had no 
competent leader and no money ; they were unwelcome to tlie 
rulers who.se hospitality they abused. The nonjuring clergy, 
although harassed by the local authorities, kept the respect and 
confidence of most Gatholics. No acts of disloyalty were proved 
against them, and commissioners of the National Assembly 
reported to its successor that their flocks only desired to be let 
alone. But the anti-cl(;rical bias of the Legislative Assembly 
was too strong for such a policy. 

I'he king’s ministers, named by him and excluded from the 
A.ssembly, were mostly persons of little mark. Montmorin gave 
ap the portfolio of foreign affairs on the 31st of October and was 
succeeded by De Lessart. Gahier de Gerville was minister of 
the interior ; Tarbe, minister of finance ; and Bertrand de Molle- 
ville, minister of marine. But the only minister who influenced 
the course of affairs was the comte de Narboniie, minister of 
w'ar. 

On the Qth of November the Assembly decreed that Xhe emigres 
assembled on the frontiers should be liable to the penalties of 
death and confiscation unless they returned to France 
andthe^ by the ist of January following. Louis did not love 
aonjurors. kis brothers, and he detested their policy, which 
without rendering him any servdcc made his liberty 
and even his life precarious ; yet, loath to condemn them to death, 
he vetoed the decree. On the 29th of November the Assembly 
decreed that every nonjuring clergyman must take within eight 
(lays the civic oath, substantially the same as the oath previously 
administered, on pain of losing his pension and, if any troubles 
broke out, of being deported. This decree Louis vetoed as a 
matter of conscience. In either case his resistance only served 
to give a weapon to his enemies in the Assembly. But foreign 
affairs were at this time the most critical. The armed bodies of 
emigrh on the territory of the Empire afforded matter of com- 
plaint to France. The persistence of the French in refusing more 
than a money compensation to the German princes who had 
claims in Alsace afforded matter of complaint to the Empire. 
Foreign statesmen noticed with alarm the effect of the French 
Revolution upon opinion in their own c^ountries, and they 
resented the endeavours of French revolutionists to make 
converts there. Of these statesmen, the emj^ror I^opold was 


the most intelligent. He had skilfully extricated himself from 
the embiirra.ssments at home and abroad left by his predecessor 
Joseph. lie was bound by family ties to Loui.s, and he was 
obliged, as chief of the Holy Rninun Empire, to protect the border 
princes. On the other hanil, he understood the weakness of the 
Habsburg monarchy. He knew that the Austrian Netherlands, 
where he had with difficulty restored his authority, were full of 
friends of the Revolution and that a French army would be wel- 
comed by many Belgians. He despised the weakness and the 
folly of the emigres and excluded them from his councils. He 
earnestly desired to avoid a war which might endanger his sister 
or her husband. In August 1791 he had met Frederick William 
II. of Prussia at Pillnitz nciir Dresden, and the two 
monarchs had joined in a declaration that tliey con- 
sidered the restoration of order and of monarchy in piuaitM, 
France an object of interest to all sovereigns. They 
further declared that they would be ready to act for this purpo.se 
in concert with the other powers. This declaration appears to 
have been drawn from Leopold by pressure of circumstances. 
He well knew that concerted action of the powers w'as impossible, 
as the English government had firmly resolved not to meddle with 
French affairs. After Louis had accepted the consLitution, 
].eopold virtually withdrew his declaration. Nevertheless it 
was a grave error of judgment and contributed to the approach- 
ing war. 

In France many persons desired war for variou.s reasons. 
Narbonne trusted to find in it the means of restoring a certain 
authority to the crown und limiting the Revolution, lie con - 
templfiled a war with Austria only. The (iirondins d(‘.sired war 
in the ho})e that it would enable them to abolish monarchy 
altogether, 'J’hey desired a general war bf'cause they Ixilieved 
that it would carry the Revolution into other countries and make 
it secure in France by making it universal. The extreme Left 
had the same objects, but it held that a war for tho.se objects could 
not safely be entrusted to the king and his ministers. Victory 
would revive the power of the crowTi ; defeat would be the un- 
doing of the Revolution. Hence. Robespierre and those wlio 
thought with him desinxl peac'e. The hn‘nch nation generally 
had never approved 0 1 the Austrian alliarue, and regarded Iht* 
Habsburgs as t * aditional enemies. 'I’la* king and queen , however, 
who looked for help from abroad and especially from Leopold, 
dreaded a war with Austria and had no faith in the .schemes ol 
Narbonne. Nor was France in a condition to wage a serious war. 
'I’he constitution was unworkable and the governing authorities 
were mutually hostile. The finances remained in disorder, and 
assignats of the face value of 900,000,000 livres wen^ issued by 
the 1 Aigislative Assembly in less than a year, d'he army had been 
thinned bv desertion and was enervated by long indiscipline. 
The fortresse.s were in bad condition and short of siij)plies. 

In October T.eopold ordered the dispersion of the emigres who 
had mustered in arms in llie Austrian Netherland.i. His cxamjile 
was followed by the electors of Treves and Mainz. At the same 
time they implored the emj)eror's prote.ction, and the Austrian 
chancellor Kaunitz informed Noailles the French ambassador 
that this protection would be giv(*n if necessary. Narlmnnc 
demanded a credit of 20,000,000 livres, which the Ass(*mbly 
granted. He made a lour of inspection in the north of France 
and reported untruly to the Assembly that all was in readiness 
for war. On tlu; 14U1 of January fhe dif)lomatic committee 
reported to the Assembly that the em|)cror should lx* re(iuired to 
give satisfactory assurances before the Joth of J'cbruary. Ihe 
Assembly put off the term to the ist of March. In February 
Leopold concluded a defensive treaty with I^edcrick Willijun. 
But there was no mutual confidence IxTween the sovereigns, who 
were at that very time pursuing opposite policies with regard to 
Poland. Leopold st ill hesitated and still hoped to avoid war. He 
died on the ist of March, and the imperial dignity became vacant. 
The hereditary dominions of Austria passed to his son PVancis, 
afterwards the emperor Prancis IT., a youth of small abilities and 
no experience. The real conduct of affairs fell, therefore, to the 
aged Kaunitz. In France Narbonne failed to carry the king or 
his colleagues along with him. The king took courage to dismiss 
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him on the 9th of March, whereupon the assembly testified its 
confidence in Narbonne. De Lessart having incAirred its anger 
by the tameness of his rejdics to Austrian dictation, the Assembly 
voted his impeachment. 

The king, seeing no other course open, formed a new ministry 
which was chiefly Gironclin. Roland became minister of the 
interior, ClavitTe of finance, De Grave of war, and 
dectnred l-a(\iSte of marine. Far abler and more resolute than 
mgmittgt jiny of these men was Dumouriez, the new minister 

Austria, fQ^eign affairs. A soldier by profession, he had 

been employed in the secret diplomacy of lA)uis XV. and had thus 
gained a wide knowledge of international politics. He stood 
aloof from parties and had no rigid principles, but held views 
closely resembling those of Narbonne. lie wished for a war with 
Austria which should restore some influence to the crown and 
make himself the arbiter of France. The king bent to necessity, 
and on the 20th of April came to the Assembly with the proposal 
that war should be declared against Austria. It was carried by 
acclamation, Dumouriez intended to begin with an invasion 
of the Austrian Netherlands. As this would awaken English 
jealousy, he sent Talleyrand to London with assurances that, 
if victorious, the French would annex no territory. 

It was designed that the French should invade the Netherlands 
at thre(! points simultaneously. Lafayette was to march against 
Namur, Jiiron against Mons, and Dillon against Tournay. But 
the first movement disclosed the miserable state of the army. 
Smitten with panic, Dillon's force fled at sight of tlie enemy, and 
Dillon, after receiving a wound from one of his own soldiers, 
was murdered by the mob of Lille. Biron was easily routed 
before Mons. On hearing of these disasters Lafav'ette found it 
ne(Tssary to retreat. 'I’his shameful discomfiture (juickened all 
the suspicion and jealousy fermenting in France. De Grave had 
to resign and was succeeded by Servan. The Austrian forces in 
the Netherlands were, however, so weak that they could not take 
the offensive. Austria demanded help from Brussia under the 
recent allianc'e, and the claim was admitted. Prussia declared 
war against hVanc'c, and the duke of Brunswick was chosen to 
command the allied forces, but various causes delayed action. 
Austrian and Prussian intere.sts clashed in Poland. The Austrian 
government wished to preserve a harmless neighbour. The 
Prussian government desired another partition and a large tract 
of Polish territory. Only after long discussion was it agreed that 
Prussia should be free to act in Poland, while Austria might find 
compensation in provinces conquered from France. 

A respite was thus given and something was done to improve 
the army. Meantime the Assembly passed three decrees : one 
for the deportation of nonjuring priests, another to suppress the 
king’s Constitutional (Juard, and a third for the estiiblishment 
of a camp of federh near Paris. Louis consented to sacrifice 
his guard , but vetoed the other decrees. Roland having addressed 
to him an arrogant letter of remonstrance, the king with the 
support of Dumouriez dismissed Roland, Servan and Claviere. 
Dumouriez then took the ministry of war, and the other places 
were filled with such men as could be had. Dumouriez, w^ho 
cared only for the successful prosecution of the war, urged the 
king to accept the decrees. As Louis was obstinate, he felt that 
he could do no more, resigned office on the 1 5th of June and 
^meute of army of the north. Lafayette, who 

the 20th remained faithful to the constitution of 1791, ventured 
of June on a lettep of remonstrance to the Assembly. It paid 
1792 . attention, for Lafayette could no longer sway the 

people. The Jacobins tried to frighten the king into accepting the 
decrees and recalling his ministers. On the 20th of June the 
armed populace invaded the hall of the Assembly and the royal 
apartments in the Tuileries. For some hours the king and queen 
w'ere in the utmost peril. With passive courage Louis refrained 
from making any promise to the insurgents. 

The failure of the insurrection encouraged a movement in 
favour of the king. Some twenty thousand Parisians signed a 
petition expressing sympathy with Louis. Addresses of like 
tenour poured in from the departments and the provincial cities. 
Lafayette himself came to Paris in the hope of rallying the 


constitutional party, but the king and queen eluded his offers of 
assistance. They had always disliked and distrusted I.afayette 
and the Feuillants, and preferred to rest their hopes of deliverance 
on the foreigner. Lafayette returned to his troops without having 
effected anything. The Girondins made a last advance to Louis, 
offering to save the monarchy if he wx)uld accept them as 
ministers. Ilis refusal united all the Jacobins in the project of 
overturning the monarchy by force. The ruling spirit of this new 
revolution was Danton, a barrister only thirty-two years of age, 
who had not sat in either Assembly, although he had been the 
leader of the Cordeliers, an advanced republican club, and had 
a strong hold on the common people of Paris. Danton and his 
friends were assisted in their work by the fear of invasion, for 
the allied army was at length mustering on the frontier. The 
Assembly declared the country in danger. All the regular troops 
in or near Paris were sent to the front. Volunteers and jedms 
were constantly arriving in Paris, and, although most went on to 
join the army, the Jacobins enlisted those who were suitable for 
their purpose, especially some 500 whom Barbaroux, a Girondin, 
had summoned from Marseilles. At the same time the National 
Guard was opened to the lowest class. Brunswick’s famous 
declaration of the 25th of July, announcing that the allies would 
enter France to restore the royal authority and would visit the 
Assembly and the city of Paris with military^ execution if any 
further outrage were offered to the king, heated the republican 
spirit to fury. It was resoh'ed to strike the decisive blow on the 
loth of August. 

On the night of the 9th a new' revolutionary Commune took 
po.ssession of the hotel de villc, and early on the morning of the 
lotli the insurgents a.ssailed the 1 'uileries. As the 
preparations of the Jacobins had been notorious, 
measures of defence had been taken. Beside a August. 
gentlemen in arms and a number of National Guards 
the palace was garrisoned by the Sw'iss (hiard, about 950 strong. 
The disparity of force was not so great as to make resistance 
altogether hopeless. But Louis let himself be persuaded into 
betraying his ow'n cause and retiring with his family under the 
shelter of the Assembly. The National Guards either dispersed 
or fraternized with the assailants. The Swiss Guard stood firm, 
and, po.ssibly by accident, a fusillade began. The enemy were 
gaining ground when the Swiss received an order from the king to 
cease firing and withdraw. They were mostly shot dowui as they 
were retiring, and of those who surrendered many were murdered 
j in cold blood next day. 'I’he king and queen spent long hours in 
I a reporter’s box while the Assembly discu.ssed their fate and the 
fate of the French monarchy. Little more than a third of the 
deputies were present and they were almost all Jacobins. I'hey 
decreed that Louis should be suspended from his office and that 
a convention should be summoned to give France a new con- 
stitution. An executive council was formed by recalling Roland, 
(lavi^re and Servan to office and joining with them Danton as 
minister of justice, Lebrun as minister of foreign affairs, and 
Monge as minister of marine. 

When Lafayette heard of the insurrection in Paris he tried 
to rally his troops in defence of the constitution, but they refused 
to follow him. He was driven to cross the frontier rhertvo^ 
and surrender himself to the Austrians. Dumouriez lutionary 
was named his successor. But the new government was Commune 
still beset with danger. It had no root in law and little 
hold on public opinion. It could not lean on the Assembly, a 
mere shrunken remnant, whose days were numbered. It re- 
mained dependent on the power which had set it up, the revolu- 
tionaiy' Commune of Paris. The ('ommune could therefore extort 
what concessions it pleased. It got the custody of the king and 
I his family who were imprisoned in the Temple. Having obtained 
I an indefinite power of arrest, it soon filled the prisons of Paris. 
As the elections to the Convention were close at hand, the Com- 
mune resolved to strike the public w'ith terror by the slaughter 
of its prisoners. It found its opportunity in the progress of 
invasion. On the iQth Brunswick crossed the frontier. On the 
22nd Longwy surrendered. Verdun was invested and seemed 
likely to fall. On the ist of September the Commune decreed 
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that on the following day the tocsin should be rung, all able- 
bodied citizens convened in the Champs de Mars, and 60,000 
volunteers enrolled for the defence of the country. 
While this assembly was in progress gfuigs of assassins 
mmaamcrea. were sent to the prisons and began a butchery which 
lasted four days and consumed 1400 victims. The Com- 
mune addressed a circular letter to the other cities of France 
invit ing them to follow the example. A number of state prisoners 
aw^aiting trial at Orleans were ordered to J^iris and on the way 
were murdered at Versailles. The Assembly offered a feeble 
resistance to these crimes. Danton can hardly be acquitted of 
connivance at them. Roland hinted disapproval, but did not 
venture more. He with many other Girondins had been marked 
for slaughter in the original project. 

The elections to the Convention were by almost universal 
.suffrage, but indifference or intimidation reduced the voters to a 
small number. Many who had sat in the National, 
Nmiioaai and many more who had sat in the Legislative 
Convea- Assembly were returned. 'I'he Convention met on the 
20th of September. Like the previous assemblies, 
it did not fall into well-defined parties. The success of the 
Jacobins in overtlirowing the monarchy had ended their union. 
Thenceforwards the name of Jacobin was confined to the smaller 
and more fanatical group, while the rest came to be known as 
the (jirondins. The jacobins, about joo strong, formed the Left 
of the (bnvention, afterwards known from the raised benches on 
which they sat as the Mountain (</.?'.). The (Tirondins, numbering 
})erhaps iSo, formed the Right. 'T'he rest of the House, nearly 
500 members, voted now on one side now on the other, until in 
the course of the Terror the) fell under the Jacobin domination. 
This neutral nifiss is often termed the Flain, in allusion to its 
seats on the floor of the House. The ( onvention as a whole was 
Republican, if not on principle, Irorn the feeling that no other 
form of government could be establi.shed. It decn-cd 
the abolition of monarchy on the 2isl of September. 
moalrchy, A committee was named to draft a new constitution, 
which was presented and decreed in the following Juno, 
i)ul never took effect and was superseded by a third constitution 
in i7t;5. The actual government of France was by committees 
of the Convention, but some months passed before it could be 
fully organized. 

The inner history of t'ne ('onvention was strar.ge and terrible. 
It turned on the successive .schisms in the ruling minority. 

Whichever side prc’vailed destroyed its adversaries 
t)nly to divide afresh and renew the strife until the 
airoadins. victors were at length so reduced that their yoke was 
shaken off and the mass of the ( onvention, hitherto 
benumbed by fear, resumed its freedom and the government of 
France. The first and most memorable of these contests was 
the quarrel between Jacobin and (lirondin. Both parties were 
republican and democratic ; both wished to complete the Revolu- 
tion ; both were determined to maintain the integrity of France. 
Hut they differed in circumstances and temperament. Although 
the leaders on both sides were of the middle class, the (Jirondins 
represented the />r?wrgr^>/.v/V', the Jacobins represented the populace. 
The Girondins desired a speed)' return to law' and order ; the 
Jacobins thought that they could keep power only by violence. 
The Jacobins leant on the revolutionary commune arul the mob 
of P«aris : the Girondins leant on the thriving burghers of the 
(provincial cities. Despite their smaller number the Jacobin.-, were 
victors. They w'cre the more resolute and unscrupulous. I'he 
Girondins numbered many orators, but not one man of action. 
The Jacobins controlled the parent club with its affiliated societies 
and the whole machinery of terror. 'I'he Girondins had no 
organized force at their disposal. The Jacol)ins perpetuated in 
a new form the old centralization {)f power to which France was 
accustomed. The (firondins addressed themselves to provincials 
who had lost the power of initiative, 'fhey were termed federal- 
ists by their enemies and accused, unjustly enough, of wishing 
to dissolve the national unity. 

Even in the first days of the (onvention the feud broke out. 
The Girondins condemned the September massacres and dreaded 


the Parisian populace. Harbaroux accused Robespierre of aiming 
at a dictatorship, and Buzot demanded a guard recruited in the 
departments to protect the Convention. In October Lou vet 
reiterated the charge against Robespierre, and Barbaroux called 
for the dissolution of the Gommune of Paris. But the Girondins 
gained no tangible result from this wordy warfare. For a time 
the question how to dispose of the king diverted the thoughts of 
all parties. It w'as approached in a political, not in a judicial 
.spirit. The Jacobins desired the death of Louis, partly because 
they hated kings and deemed him a traitor, partly because they 
wished to envenom the Revolution, defy Europe and compromise 
their more temperate colleagues. The Girondins wished to spare 
Izniis, but were afraid of incurring the reproach 01 roviilism. 
At this critical moment the discovery of the famous iron chest, 
containing papers which showed that many public men hatl 
intrigued with the court, was disastrous for T.oius. Members of 
the Convention were anxious to be thought severe lest they should 
be thought corrupt. Robespierre frankly demanded that Louis 
ius a public enemy should be put to death without form of trial. 
'I'he majority shrank from such oi)en injustice and decreed on 
the 3rd of December that Louis shoidd be tried by the ('onvention. 

A committee of twenty-one was chosen to frame the indictment 
against T.oiiis, and on the nth of December he was brought to 
the bar for the first time to hear the charges read. Trial and 
The most essential might be summed up in the state- execution 
ment that he had plotted against the Constitution and otLouU 
iigainst the safety of the kingdom. On the 20th J.oiiis 
appeared at the bar a second time, and the trial began. The 
advocates of J.ouis could plead that all his actions down to the 
dissolution ol tlie National Assembly came within the amnesty 
then granted, and (hat the Constitution had ()roclaimed his 
I person inviolable, while enacting for certain offences the penalty 
j of deposition which he had already undergone. Sui'h argu- 
I ments were not likely to weigh with such a tribunal. The 
Mountain c'alled for immediate sentence of death ; the (Jirondins 
desired an appeal to the people of France. 'Fhe galleries ot the 
('onvention were packed with adherents of the Jacobins, whose 
fury, not confined to words, struck terror into all who might 
incline towards mercy. In J*aris unmistakable signs announced 
a new' insurrection, to be followed jxMhaps by new massacres. 
On the question whether bouis was guilty none ventured to give 
a negati\’e vote. The motion for an appeal to the people was 
rejected by 424 vote.s to 2S 5. The penaltv of death was adoj)ted 
by 3(»i votes again.st 360 in favour oi other penalties or of post- 
poning at lea -it the execution of the .sentence. On the 21st of 
January 1703 lyouis was beheaded in the Place de la Revolution, 
now the Place de la ('oncorde. 

Between the d(‘position and the death ol Louis the war had 
run a surprising course. A<'C(»mj)anie(l by King h'rederick 
Williaiii, Brunswick had entered hVance w'itii .So,ooo 
men, of whom more than half were Pru.ssians, the 
I best .soldiers in Europe. 'I’he disorder ol Fram e was 
.such that many expec'ted a triumphal march to Paris. Hut the 
Allies had opened the camjxiign late ; they moved slcnvlv ; 
the weather broke, and sickness began to waste* their ranks. 
Diimouriez succeeded in rousing the spirit ol tiu* French ; he 
occupied the defiles of the forest of Argonne, thus causing the 
enemy to lose mtany valuable (lays, and when at last they turned 
his po.sition, he retreated without loss. At \' dmy on the 20th 
I of September the two armies came in contact. 'I’Ik* affair wa.s 
j onlv a cannonade, but the k'rench stood firm and the advance of 
I the Allies was stayed. Hrunsw'ick had no heart for his work ; 

! the king was ill satisfied with the .Austria ns, and both were alarmed 
by the ravages of disease among the soldiers. Within ten days 
after the affair of \'almy they began tl.eir retreat. Dumouricz, 
who still hoped to detach Prussia from Austria, left them un- 
molested. When the enemy had quitted France, he inv'aded 
Hainan! and defeat ( mI the Austrians at Jemappes on the 6th of 
November. In Belgium a large party regarded the French a.s 
deliverers. Dumouriez entered Brussels without further re- 
si.stance. and w'as soon master of the whole countr\\ Elsewhere 
i the French were equally successful. With a slight force Custine 
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assailed the electomte of Muinz« The common people weie 
friendly, and he -had no trouble in oconpyif^ the country as far 
as the Rhine. 'J’he king of Sardinia having shown a hostile 
temper, Mootesijuiou made an easy conquest of Savoy. At the 
close of 171)2 the relative positiem of France and hset enemies 
had been reversed. It was seen that the French were still able 
to wage war, and that the revolutionary spirit had permeated 
the adjoining countries, while; the old governments of Europe, 
jefilous of one anollier and unoertain of the loyalty of tfteir 
subjects, were ill qualified for resistance. 

Intoxicated with these victories, the Convention abandoned 
itself to the fervour of propaganda and conquest. The river 
Scheldt had been closed to commerce by various treaties to which 
England and Holland, neutral powers, were parties. Without u 
pretence of negotiation the French government declared on the 
TOlh of November that the Scheldt was thcncefc/iwards open. 
On the loth a decree of the (Convention offered the aid of Fran('.e 
to all nations which were striving after freedom — in other words, 
to the malcontents in evcr\’ neighbouring state. Not long 
afterwards the (’onvcntion annexetl Savoy, with the consent, 
it should be added, of many Savoyards. On the 15th of 
December the ( onvtmlion dec'reed that all peoples freed by its 
assistance should carry out a involution like that which had 
i)een made in J^'rance on pain of being treated as enemies. 
'Fowiuds (ircat Hrifain the executive c ouncil and the (!onvention 
U'haved with singtilar folly. There, in spite of a growing anti- 
pathy to the Revolution, Pitt earnestly desired to maintain peace. 
I’Jie conquest of the Netherlands and the symptoms of a wish to 
annex that country made his task most difTicuJt. But the French 
The nm pove^nment underrated the strengtli of Clreat Britain, 
coaiiiion imagining that all Englishmen who desired parlia- 
mentary reform desired revolution, and that a few 
Frame* democratic societies reprejicnted the nation. When 
Monge announced the intention of attacking Great Britain on 
behalf of the l^nglish ivpublicans, the British government and 
nation were thoroughiv alarmed and roused ; and when the 
news of the execution of I^niis XVI. was received, ('hauvelin, 
the Frenc'h en^'oy , was ordered to (|uit England. France declared 
war against England and Holland on the 1st of Fcihriiury and 
soon afterwards against Spain. In the course of the year 
the Knipire, the kings of l\)rlugal and Naples and the grand- 
<iuke of Tuscan V declared war against EYiinre. Thus was formed 
the finsl coalition. 

hVance was not prepared to encounter .so many enemies. 
Administralivo confusion had been heightened by the triumph of 
the Jacobins. Ser\'an was siiccocded as minister of war by I'ache 
who was incapalile and dislionesl. The army of Dumouriez was 
left in such want that it dwindled rapidly. J'he commissioners 
(»t the Convention plundered the Netherlands wdth so little 
remorse that the people became bitterly hostile. The attempt to 
enforc e a re\'oliition of the French .sort on the ('atholic iuid con 
servative Belgians droAT them to fur^^ By every unfair means 
the commissioners extorted the semblance of a popular vote in 
favour of incorporation, and France annexed the Netherlands. 
This was the last outrage. VV'heii n new' Austrian army under the 
y>rince of ('ohurg entered the country, Dumouriez, who had 
invaded HoUand, was unable to defend P>elgium. On the i8th 
of March he was defeated at Neerwinden, and a few* days later he 
was driven hack to the frontier. Alike on public and personal 
grounds Dumourie/ was the; enemy of the government. Trusting 
in his influence over the army he resolved to lead it against the 
( onventioii. and, in order to secure his rear, he negotiated with 
t he enemy . But he could make no impression on his soldiers, and 
deserted to (he .\ustrians. EA'ents followed a similar course in 
the Rhine valley. I'here also the French wore out the goodwill 
at first shown to them. They summoned a convention and 
obtained a vole for incorporation with France. But they were 
unable to hold their ground on the approach ol a Prussian army. 
By April they had lost the conntry with the exception of Mainz, 
whii'h was invested. France thus lav open to invasion from the 
cast and the north. The Convention decrcetl a levy of 300,000 
men. 


About the same time began the first formidable uprising 
against the Revolution, the War of La Vendw, the region lying 
to the south of the lower J:»ire and facing tlie Atlantic. 

Its inhabitants differed in many ways from the mass 
of the nation. Living far from large towas and bu.sy 
routes of commerce, they remained primitive in all their 
thoughts and ways. The peasants had alAvays been on friendly 
terms with the gentry, and the agrarian changes made by the 
Revolution had not been appreciated so highly as elsewhere. 
The people were ardent Catholics, w'ho venerated tne nonjuring 
clergy and resented the measures taken against them. But 
they remained passive until the enforcement of the decree- for 
the levy of 300,000 men. (Glaring little for the Convention and 
knowing nothing of events on the northern or eastern frontier, 
the peasants were determined not to serve and preferred to fight 
the Republic at home. When once they had taken up arms 
they found gentlemen to lead and prie.sts to exhort, and their 
rebellion beaime Royalist and Catholic. 'Fhe chiefs were drawn 
from widely different classes. If Bonchamps and La Roche- 
jacquelin were nobles, Stofllct was a /’amekeeper and Cathclincau 
a meson. As the country was favourable to guerilla warfare, and 
the gox^rnment could not spare regular troops from the frontiers, 
the rebels were usually successful, and by the end of May had 
almost expelled the Republicans from Lii V'endee. 

Danger without and within prompted the Convention to 
strengthen the executive authority. That the executive and 
legislative powers ought to be absolutely separate 
had l)ecn an axiom throughout the Revolution, committee 
Ministers had always fx'en excluded from a seat in the of Public 
legislature. But the Asseml>lies were suspicious of 
the executive and bent on ab.sorhing the government. Tliev 
had nominated committee's of their own members to control 
every l>rancl) of public affairs. These committees, while reducing 
the ministers to impotence, were themselves chim.sy and in 
cHTectual. It may be said that since the first meeting of th(‘ 
state.s-general the executive authority laid been paralysed in 
France. The Convention in theory maintained the separation 
of powers. Itven Dant:on had been forced to resign office when 
he was electecl a meml>cr. Ifiit unity of government was restored 
by the formation of a central (onimittci*. In January the first 
(Vmimittee of (jcneral Defence was formed of members of the 
committees for the several departments of state. Too large and 
loo much divi(l(*d for strenuous labour, it w^as reduced in April to 
nine members and re-named the Ommittec of Public Safety. 
It deli Iterated in .secret and had authority over the ministers ; 
it was entrusted wdth the whole of the national defence and em- 
powered to use all the resources of the state, and it (]uickly 
i)erame the supreme power in the republic. Under it the ministers 
were no more than head clerks. About tfie same lime were 
instituted the deputies on mission in the provinces, w'ho could 
overrule any local aulhority, and wfio corresponded regularly 
with the Committee. France thus returned under new forms to 
its traditional government: a despotic authority in Paris with 
all-powerful agents in the provinces. Against disaffection the 
government was armed with formidable w^eapons : the (.'om- 
niittec of General Security and the Revolutiomiry Tribunal. 
The Committee of General Security, first established in October 
1 702, was several times remodelled. In .September 1793 the 
Convention decreed that its meml>ers should l)0 nominated by 
the (!ommittce of Public Safety. The (Committee of General 
Security had unlimited powers for the prevention or discovery 
of crime against the state. The Revolutionary Tribunal was 
decreed on tlie loth of March. It was an extraordinary court, 
destined to try all offence's against the Revolution without appeal. 
The jury, which received w^ages, voted openly, so tiiat con- 
demnation was almost certain. The director of the jury or public 
prosecutor was Fouquier Tinvillc. The first condemnation took 
place on the ixlh of April. 

Enmity between Girondin and Jaixibin grew fiercer as the 
perils of the Republic increased. Danton strove to unite all 
partisans of the Revolution in defence of the country ; but 
the (xirondins, detesting his character and fearing his ambition, 
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rejected all advances. The Commune of Paris and the jouroalisis 
who were its mouthpieces, Hubert and Marat, aimed frankly 
at destroying the Girondins. In April the Girondiiis 
olroadlna. carried a decree that Marat should be sent before the 
’ Revolutionary IVibunal for incendiary writings, but 
his acquittal showed that a Jacobin leader was above the law. 
In May they proposed that the Commune of Paris should be 
dissolved, and that the suppUantSy the persons elected to fill 
vacancies occurring in the Convention, should assemble at 
llourges, where they would be safe from that violence which 
might be applied to the Convention itself. Harare, who was 
rising into notice by the skill witli which he trinimtid between 
])arties, op[>osed this motion, and carried a decree appointing a 
Committee of Twelve to watch over the safety of the ('onvention. 
'ITien the Commune named as commandant of tlie National 
Guard, Hanriot, a man concerned in the September ma.ssacrcb. 
It raised an insurrection on the 31st of May. On Bar^rc s pro- 
posal the Convention stooped to dissolving the ('omniittec of 
Twelve. The Commune, which Iiad hoped for the arrest of the 
(jirondin leaders, w^as not satisfied, It undertook u new and 
more formidable outbreak on llie 2nd of June. Enclosed by 
Hanriot's troops and thoroughly cowed, the Convention decreed 
the arrest, of the (ornmittee of Twelve and of twenty-two 
principal Girondins. They were put under confinement in their 
own houses. Thus the Jacobins be(':im(*. all-powerful. 

A tremor of revolt ran through the cities of the south which 
cliafed under the despotism of the Parisian mob. These cities 
had their own grievances, 'l lie Jacobin clubs menaced 
properties of all who were guilty of wealth 
proWnceA. moderate opinions, w'hile the representatives on 
mission deposed tlie municipal authorities and placed 
their ()\vn creatures in power. At the* end of April the citizens oi 
Alarseilles closed the Jarol)in ('lub, pi;t its ('hiefs on their trial 
and drove out the representatives on mission. In May I'ons 
rose. T'he Jacobin municipality was overturned, and C'hallier, 
their fiercest demagogue, was arrested. In June the < itizens of 
Bordeaux declared that they would not acknowledge the 
authority of the ('onvention until the imprisoned deputies 
were set free. In July 'Jbulon rebellefl. But in the north 
the appeals of such Girondins as escaped from Paris were of no 
avail. F.ven the southern uprising pnned far less dangerou^ 
than might have been exp(‘Cted. T’he peasants, who had 
gained more by the Revolution than any other class, held 
aloof from the citizens. T'he citizens lacked the (|ualili(*s 
neces.sary for the successful conduct of civil war. Bordeaux 
surrendered almost without waiting to be summoned. Marseilles 
was takt*n in August and treated with great crueltv. Lyons, 
wliere tlie Royalists were, strong, defended itself with courage, 
for the trial and execution of Challier made the townsmen 
hopeless of pardon. Toulon, also largely Royalist, invited tlu* 
English find Spanish admirals, Hood and Langara, who occupied 
the port and garrisoned the town. At the same time the Vendean 
War continued formidable. In June the insurgents took the im- 
jiortant town of Saumur, although they failed in an attempt upon 
Nante.s. At the end of July the Kefuiblicans were still unable 
to make any impression upon the revolted territory. 

T’hus in the summer of 1703 Eranr'e seemed to be falling to 
pieces. It w^as saved by the imbecility and disunion of the 
Disunion ^^f^^tile powers. In the north the French army after 
of the the treason of Dnmoiiriez could only attempt to cover 
allied the frontier. 'J he Austrians were joined by British, 

powers, Dntch and Prussian forces. Had the Allies pushed 
straight upon I^aris, they might have ended the war. But the 
de.sire of each ally to make conquests on his own account led 
them to spend time and strength in sieges. When Conde and 
Valenciennes had been taken, the P»ritish wx*nt off to assail 
Dunkirk and the Prussians retired into Luxemburg. In the east 
the Prussians find Austrians took Mainz at the end of July, 
allowing the garrison to depart on condition of not serving 
figainst the Allies for a year. Then they invaded Alsace, but their 
mutual jealousy prevented them from going farther. Thus the 
summer passed aw'ay without any decisive achievement of the 


coalition. Meanwhile the Committee oi Public Safety, iiispired 
by Danton, stnwe to rebuild the Frendi administrative system. 
In July the Committee was renewed and Danton fell out ; but 
soon afterwards it wiis reinforced by two ollicers, Cbrnot, who 
undertook the organization of the army, and Prieur of the 
Cote d’Or, who undertook its e(]uipmcnt. Administrators of the 
first rank, these men renovated the warlikt- powiT ol I'Yance, and 
enabled her to deal those crushing blows which broke up the 
coalition. 

T'he Royalist and Girondin insuneciions and the critical 
a.spect of the war favoured the establishment of \Nhat is known 
as tlie reign of terror. Terrorism had prevailed mon* 
or less since the beginning of the Revolution, but it was 
tlie work ot those wdio desired to rule, not of the 
nominal rulers. It had been lawless and rebellious. Jt ended by 
becoming legal and olliei.il. While Danton kept power '1 errorism 
remained imperfect, for Danton, although utiMTupulous, did not 
love cruelty and kept in \ i(‘w a return to normal government. 
But soon after Danton had cea.s<;d to Ix* a member of the (\mi- 
mittee of Public Safety Ko!)e^pierre was eleeltal, and now' became 
the most powerful man in France. Robespierre was an acri<l 
fanatic, and unlike ) lanton, who only care<.l to s(“' ure the ])ractical 
results ot the Revolution, he had a moral and religions ideal 
which he intended to force on the nation. All who rejected his 
ideal were corrupt ; all who resented his aseendancy were 
traitors. T'lie death of Marat, wlu) w'as slabbed by ('harlotte 
Corday (</./>.) to avengi' tlie (iirondins, gave yet another prelcM 
for terrible measures of repression. In Paris the armed niriians 
who had long preyed upon njsjieetalile cili/ens were organized 
as a revolutionary army, and other rivoliitioiiary armies wen* 
established in the provinces, 'i'wo new laws placed almost 
I evervlKidy at the menv of tlu* government. Tlie Law ol the 
Maximum, passed on the i7tb o) Si jitember, fixed tlu* prici* ol 
food and made it capital to ask for more. 'Hie La,w of Siispe^ ts, 
pa.ssed at the .same time, fleelared su.specl every person who was 
of noble biiih, or had held ofliee before the Revolution, or iiad any 
connexion with an (V/z/gre, or could iv)t |)roclu(e a card ol livismt' 
granted by tlie local authority, which had lull discretion to refuse. 
.Any so.ipeit might be arrested and imprisoncfl until the peace 
or sent l)efofL tlie Revolutionary TVibunal. An earlier Jaw had 
estal)nshed in ev'erv commune an elective eornmillei* of surv(*il- 
laiice, T'hese. bodies, better known as revoliilionary eoinmittees, 
were charged with the enforecMnent of the Law ol SiisiMM'ts 
On ihe [oth of Of'tober the new constitution was siispendrd 
and the government declan‘d revolutionary until tlu: peicc. 

The .sjfirit of those m })ower was shovvn by the mas.saens 
which followed 011 tlu: surrender ffi l.vons m that month. Jn 
Paris the slaughter ot distinguished vic tims began with 
llu^ trial of Aiarie Antoinette, who was guilloliiu*cl on 
the ifitli. 'J'wenty-one Girondin dc*piilic:b were next queen, 

I brouglil to the bar and, with the c*xe(‘ption of Vala/''* 

I v'bo stablied himself. wc*re b»*lu*aded on tlu* last day of October. 
Madame Roland and (‘thc‘r Ciirondins of note suffered later. In 
Vovember the duke of Orleans, who had styled him.self ]*hilippc; 
Egalitc*, had .sat in tlu* Convention, anc .1 had voted for the king’s 
death, w'cni to the .scaffold. Bailly, Barnave and many others of 
note followed hcfc»ri: the end of the year. As the* bloody work 
w'cnt on the firetence of trial b<‘c.ame. more and more hollow, 
thci chance, of acquittal fainter and fainter I’lu: Rt•^ (/hit ionary 
Tribunal w'us a rnerej instrument of stale. Knowing the .slight 
foundation of its power the government deliberately sought to 
destroy all whose birth, politic-al connexions or past career 
might mark them out as Ic^aders of op})osition. At the same time: 
it took care to show that none was .so obscure or so impotent as to 
> be .sate when its policy was to destroy. 

T"he- di.sastrcnis efTc*c'ts of the '1 error were heightened by the* 
financial mismanagement of the Jacobins. Assignats were is.sue(l 
with such reckless profusion that the toLil for the tlir(‘e years of 
the (onvention has been estimated at 7250 millions of francs. 
Enormous deprec iation ensued ami, although penalties rising 
to death itself were, denounced against all who should refu'c 
to take them at p;ir, they fell to little more than 1 ol tlic'ir 
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nominal value. What were known as re,volutionar>’' taxes were 
imposed at discretion by the representatives on mission and the 
local authorities. A forced loan of i ooo millions was exacted from 
those citizens who were reputed to be prosperous. Immense 
supplies of all kinds were requisitioned for the armies, and were 
.sometimes all(iw(‘d to rot unused. 7 \narchv and state interference 
having cfjmbiTwd to check the trade in nc’cessaries, the govern- 
ment undertook to feed the people, and spent huge sums, 
especially on bread lor the starving inhabitants of Paris. As 
no r(^gular budget was attempted, us atrounts were not kept, 
and as audit was unknown, the opportunities for fraud and 
embezzlement were endless. ICven w'hen due allowance has been 
made for the finiincial disorder wliich the Convention inherited 
from pn'vious assemblies, and for the war whieh it had to wage 
against a hinnidahle alliance, it cannot Ik* acquitted of reekless 
and wasteful maladministration. 

Notwit hstandinir the disorder of the time, the mass of new' 
laws produeed by the (invention was extraordinary. A new' 
sysUm of w'cighls and measures, a new' currency, a 
iionary chronological era (that of the Republic), and a new 

icjctsia^ calendar w'ere introduced (see the section Rehublicati 

Hon. Calntdar below). A new and elaborate .sy.stem of 

cahndar education w'as decreed. 'I'wo drafts of a complete 
civ il code w (‘re made and . although neither was enac'ted . 
particular changes of great moment were decreed. Many of the 
new laws were stamped w’ith the passions of the time. Such 
w'en* llie laws which suppressed all the remaining bodies cor- 
porate, even f he arad(‘mies. and which extinguished all manorial 
rights without any indemnity to tlie owikts. Such too w'ere the 
laws whicli took away the power of testation, placed natural 
children upon an absolute e(juality with legitimate, and gave a 
)><)iindless fr(*(‘doni of divorce. It wauild be absurd, how'cver. to 
dismiss all the legislative work of the ('onvention as merely 
parti.san or eccentric. Mu<'h of it was enlightened and skilful, 
the product of the best minds in the assembly. compete for 
power or even t<» express m oj)inion (»n public affairs was danger- 
ous, and wholly to refrain from attendance miglit he construed 
as disaffec tion. Able men who wished to be useful without 
ha/arding iheir lives took refuge in the committees where new 
laws w'ei’c draft(*d and di.s('U.sse(l. The result (»f their labour's 
was often det'reed rrs a matter of course. Whether the de(Tce 
would be carried into effect was always uncertain. 

'riie ruling faction was still divided against itself. 'V\w, 
rommiiia* of Paris, which had overthrow'n th(^ (iirundins, was 
jealous of the (‘ommitttjc of Public Safety, whicli meant to he 
supreme. Robesfiierre, the leading memiHir of the committee, 
abhorred the chiefs of the (!ommune, not merely bec'ause they 
conflicted with his ambition but from difference of character. 
He was orderly and temperate, they were gross and debauched ; 
he was u deist, they were atheists. Tn November the Uommime 
fitted up Notre Dame as a temple of Reason, .selected an opera 
girl to imiiersonale the goddess, and with profane ('eremony 
installed her in the i hoir. All the churches in Paris were closed. 
Danton, when he felt power .slipping from his hands, had retired 
from public busin(\ss to his native town of Arcis-sur-Aube. When 
he became aware ol the feud between Robespierre and the 
(,'ommiine, lie conc'.eived the hope of limiting the 'I'crror and 
guiding the Revolution into a .sane course. Tie returned to 
Paris and joinc‘d with Robespierre in carrying the law of 14 
E'riinaire (Dec'ember 4), wdiieh gave the Committtee of Public: 
.Safety absolute control over all municipal authorities. He be- 
came the advocate of mercy, and his friend Camille Desmoulins 
pleaded for the same cause in the T/e/a’ Cordelier. Then the 
ojipressed nation took courage and began to demand 
pardon for the innocent and even justice upon 
Paris murderers. A sharp contest ensued between the 
Commune. Dantonists and the Commune, Robespierre inclining 
tQ itiis side, now to that, for he was really a friend 
to neither. His friend St Just, a younger and fiercer 
man, resolved to destroy both. HiSbert and his 
followers in de.spair planned a new* insurrection, but they were 
deserted by Hanriot, their military cliief. Their doom w’as thus 


fixed. Twenty leaders of the Commune were arrested on the 
17th of March 1794 and guillotined a week later. It was then 
Danton s turn. Tie had several warnings, but either through 
over-confidence or weariness of life he scorned to fly. On the 
30th he W’as arrested along with his friends Desmoulins, Dela- 
croix, I’hilippeaux and Westermann. St just read to the* 
(^invention a report on their case pre-eminent even in that da}' 
for its shameless disregard of truth, nay, of plausibility. Before 
the Revolutionary Tribunal Danton defended himself with such 
energy that St Just took means to have him silenced. Danton 
and fiis friends were executed on the 5th of April. 

P^or a moment the conflict of parties seemed at an end. None 
could presume to challenge the authority of the Committee of 
Public Safely, and in the committee none disputed the supreme 
leadership of Robeepierre. Robespierre was at last acyof 
free to establish the republic of virtue. On the 7th Robes- 
of May he persuaded the Convention to decree that the 
French people acknowledged the existence of a vSupreme Being 
and the immortality of the soul. On the 4th of June he was 
elected president of the (onvention, and from that lime forward 
he appeared to he dictator of France. On the 8th the festival 
of the Supreme Being w'as solemnized, Robe.spierre acting as 
pontiff amid the outward deference and secret jeers of his col- 
leagues. But Robespierre knew' what a gulf parted him from 
almost all his countrymen. He knew that he could be safe only 
by keeping power and powerful only by making the Terror more 
stringent. Two days after the festival his friend (!outhon 
presented the crowning law of the Terror, known as the Law 
of 22 J^rairial. As the Revolutionary Tribunal was said to be 
paralysed by forms and delays, this huv abolished the defence of 
prisoners by counsel and the examination of witnesses. 'J’lience- 
forw'ard the impressions of judges and jurors were to dec’ide the 
fate of the accused. For all offences the penalty was to be death. 
The leave of the (^invention w'as no longer required for the arre.st 
of a member. In spite of some murmurs even this law’ was 
adopted. Its effect was fearful. Die Revolutionary Tribunal 
had hitherto j)ronounced 1200 death sentences. In the next 
six weeks it pronounced 1400. \Mth Robesjiierre's approv'ai 
St Just sketched at this lime the plan of an ideal .society in vvhicli 
ever} man should have just enough land to maintain him ; in 
which domestic life should be regulated by law and all children 
over seven years should be educated by the state. Pending 
this regeneration of society St Just advised the rulcj of a dictator. 

The growing ferocity of the Terror appeared more hideous as the 
dangers threatening the government receded. The surrender ot 
Toulon in December 1793 closed tlie south of iM’anee to 
foreign cnemic\s. 'The w'ur in La Venclt:c turned against yJJuHon- 
the insurgents from the time w'hen the \'eleran garrison ary War. 
of Mainz came to reinforce the Republican army. R*fp«bii- 
After a severe defeat at Cholet on the 16II1 of October 
the Rusalists determined to cross the Loire and raise 
Brittany and Anjou, where the Chouans, or Royalist partisans, 
were already stirring. 'They failed in an attempt on the* little* 
seaport of (iraiu ille and in another upon Angers. In December 
they were defeated with immense loss at Le Mans and at Savenay. 
The rebellion w’oukl probably have died out but for the measures 
of the new’ Republican general 'rurreau, who w'asted I. a Vendee so 
horribly with his infernal columns ’’ that he drove the peasants 
to take up arms once more. Vet Turreau's crimes were almost 
surpassed by Carrier, the representative on mission at Nantes, 
who, finding the guillotine too slow' in the destruction of his 
prisoners, adopted the plan of drowning them w'liolesaie. In 
the autumn of 1793 the war against the coalition took a turn 
favoural:)le to France. The energy of Danton, the organizing 
skill of ('arnot.and the high spirit of the French nation, re.solutc‘ 
at all costs to avoid dismemberment, had well employed the 
respite given hy the sluggishness of the Allies. In Flanders 
the Fnglish were defeateeJ at Hondschootc (September 8) and 
the Austrians at Wattignies (October J5). In the east Hoche 
routed the Austrians at ^^"cissenburg and forced them to recrosr 
the Rhine Ijcfore the end of 1 793. The summer of 1 794 saw France 
victorious on all her frontiers. J ourdan w on the battle of Fleurus 
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(June 25), which decided the fate of the Belgian provinces. 
The Prussians were driven out of the eastern departments. 
Against the Spaniards and the Sardinians the French were also 
successful. 

Under these circumstances government by terror could not 
endure. Robespierre was not a man of action ; he knew not 
how to form or lead a party ; he lived not with his fellows but 
with his own thoughts and ambitions. He was hated and feared 
l>y most of the oligarchy. 'I’hey laughed at his religion, resented 
his Puritanism, and felt themselves in daily peril. His only 
loyal friends in the Committee of Public Safety, Couthon and St 
Just, were themselves unpopular. Robespierre professed con- 
sideration for the deputies of the Plain, who were glad to buy 
safety by conforming to his will ; hut he could not reckon on 
their help in time of danger. By degrees a coalition against 
Robespierre was formed in the Mountain. It included old 
followers of Danton like Tallien, independent Jacobins like 
('ambon, some of the worst Terrorists like Imuche, and such a 
consummate time-serv^cr as Bar^re. In the course of July its 
ijifluence began to be felt. When St just proposed Robespierre 
to the committees as dictator, he found no response. On the 
Sth Thermidor (2()th of July) Robespierre addressed the Conven- 
tion, deploring the invectives against liimself and the Revolu- 
tionary Tribunal and demanding the purification of the com- 
mittees and the punishment of traitors. His enemies look the 
speech as a declaration of war and thwarted a proposal that it 
should be circulated in the departments. Rohesi)ierre felt his 
ascendancy totter. lie repeated his speech with more success to 
the Jacobin Clui). llis friends deteriruned to strike, and Ilanriot 
ordered the .National Guards to hold th(‘mselvcs in readiness. 
Robespierre's enemies called on the ('ommittee of I^ublic Safely 
Fait of arrest the traitors, but the committee was divided. 

Rohes^ On the morning of the gth Thermidor St just was begin- 
pierre. ning to spcak in the ( onvention when 'I’allien eul him 
short. Robcsi)ierro and all who tried to speak in his 
term or, The Ida in was deaf to Robes- 

pierre's appeal. Finally the ('onvention decreed the arrest ol 
Robespierre, of Ids Imither Augustin, of ('outh<'n and of St Just. 
But the ('onimune and tlie Jacobin ( Inb were on the alert. They 
sounded tin; tocsin, mustered (heir partisans, and released the 
j)risoners. The ('onvention outlawed Robespierre and his friends 
and sent out conimissioners to rally the citizens. It nuined Barras, 
a deputy who had served in the royal army, to lead its forces. 
Had Robespierre pos.sessed Danton’s energy, the result might 
have been doubtful. He did nothing himself and beniiinbed 
his followers. Without an effort Barras captured the Hotel (k‘ 
Ville. Robespierre, whose jaw' had been shattered by a pistol 
shut, was left in agony for the night. On the next morning ht^ 
was beheaded along w'ith his hrotlier, Couthon, St Just, Ilanriot 
and .seventeen more of his adherents. On the day after seventy- 
one members of the Commune followed them to the scaffold. 
Such was the revolution of the 9th Thermidor (27th of July 
1794) wrhich ended the Reign of Terror. 

In a period of fifteen months, it has been calculated, about 
17,000 persons had been executed in France under form of law. 
'I'he nurnher of iho.se who were shot, drowned or otherwise 
massacred without the pretence of a trial can nevTr be accurately 
known, but must be reckoned far greater. The number of yiersons 
arrested and imprisoned reached hundreds of thousands, of whom 
many died in their crowded and filthy jails. The names on the 
list of hni^rh at the close of the 'I’error were about j=;o,ooo. 
Of th(‘se a small j)roportion had borne arms against their country. 
The rest wTre either harmless fugitives from destruction or had 
nev'er (|uittc*d France and had been placed on the list simydy in 
order that they might incur llie [penalties of emigration. Every 
(*ne of this multitude was liable to instant death if found in 
French territorv. Their relatives were subjecicd to various 
j3ains and penalties. .Ml the proy^erly of those condemned to 
death anrl of hui^rcs was confiscated. 'I'he carnage of the Terror 
sj.)read far bevond the elergv and the nobility, beyond even the 
middle class, for j^easants and artisans were among the victims. 
It spread far beyond those who could conspire or rebel, for 


bedridden old men and women and young boys and girls weie 
often sacrificed. It made most havoc in the flower of the nati(/n, 
since every kind of eminence marked men for death. iJy imbuing 
Frenchmen with suc'h a mutual hatred as nothing but the arm 
of dcsy)oti(' yiower could control the Reign of '1 error rendered 
j)oliticid liberty impossible for many years. The rule of ll\e 
'lerrorists made inevitable the reign of Naj)()leon. 

The fall of Robespierre had eunsequenees unforc.scen l)v his 
destroyers. Long kept mute by fear, the mass uf the nation 
lound a voiexf and demanded a total change of guvern 
ment. When once the reaction against Jacdhin 
tyranny had begun, it was imj>ossible to halt. Great 
numbers of prisoners were set at liberty. 'J’he ( om- 
mime of Paris was abolished and the oflu'e of lominandttnt 
of the National (Juard was supy)re.ssed. The* Rev oluluniary 
'IVibunal was reorganized, and theiweforwards condemnations 
were rare. 'Hie ('ontmittce.s of Public Salety and (ieneral 
Security were remodelled, in virtue of a law that one fourth 
of their number should retire at tlic end of every month and not 
he re-eligihle until another month laid elai)sed. Somewhat 
later the ('onvention deelaied itsell to he the only eentre of 
authority, and exeeutive business vsas pana'lled out among 
sixteen committees. Most of the repre.sentaliv e.s (»n mission 
w'(Te recalled, and many oflice-holders v\ert; displaced. The 
trial of j)risoners sent up from Nantes led to so man\ terrible 
disclosures that pulflif Icchng turned still more tieici-lv against 
the Jacobins ; Carrier himself was eondeinnefl and execuleil , 
and in November the Jaeoliin (dub was closed. In Ueceml-er 
73 members of the (bnvTniion who had been impri.soned lor 
protesting against the violence tlom^ |o (he Ginmdins on the 
20(1 of June 17()^^ were allowed to resume theii seats, and gave 
a d('cisive majority to th(‘ anti Ja(<4)ins. Soon afterwards 
the law of the Maximum wa.s re})ealcd. A decree was pa.ssed 
in PVhrnary 1795 severing the comu‘\ion of elmreh and state 
and allowing general freedom of worshij). At the beginning of 
March those Girondin dejmties who survived (ame bar k to their 
places in the Convention. 

Blit the itTnrn to normal hie altiT tlu‘ Jacobin domination 
was iKi! destined to be smooth or continuous. Beside the 
remnant of 'J.norists, such as Ifillaud Varennes and .... . 

( ollot d J lerbois, who had joiiu'd in the revolt against the As- 
Robespierre, there were in the ('onvention at that lime semhiy 
three j)nn('ij>aWaetions. Th(‘ so a alled Independi nts. 

.su«'h as iJarras iind Merlin of Douai, w'lio vviac all 
Jat'obins, but had stood aloof fi'oin the internal conllicls of the 
party, haud R(»vali.sni as much as evvr and dc.sir(‘d the (‘(julimi- 
amv of ila war whicli wa.s e.ssential lo their powei . The 'I'henm 
ilorians, the immediate agents in Robespierre’s overt hn)\v, sudi as 
'I'aHien, had loudly professed Jacobinism, but wanted to make 
their ptsice with tlie nation. Thi'v sought lor an understand- 
ing with the Girondms and Fcaiillants, and .s«)n.<‘ went so far as 
to correspond w'ith the exiled princes. l..’i.stlv, those members 
who had never been Jacobins wanted a speedy return t(» legal 
government at home and therelore wished lor peace abroad. 
While bent on pre.serving 1h(‘ civil ecjuality introduced h\ tlic 
Rev'olulion, many of these men weie in(ji(Teient as between 
('omstitutional rnonaiThy and a repiiblit. Th(‘ government, 
mainly Tliermidorian, trimmed between Moderates and Inde- 
pendents, and for tliis reason its actions were ofttai iiK'onsisient. 

'I’he Jacobins were strong enough to carry a de(‘ic(‘ i((r keeping 
the anniversary (4 the execution of E)iii.s as a national 

festival, 'rhev could count on tlic j)oj>ukt('c. hefause 
work was still .scarce^ food was still dear, and a rnulti- J,*™^^** 
tude ol Parisians knew not where to find bread. A reaction. 
cormniitec hav'ing recommended the indictment (jf 
( ollot (Pnerfiois and lhrc(‘ other 'J'errorisis, there t nsued th(j 
rising of the T2th Cierminal (Ajiril i). The inoh f(»rced their way 
into the hall of the Convention and remained there until the 
National Guards of the wealthy quarters drove them out. By 
a decree of the Convention the four accu.sed persons were deported 
to Cayenne, a new' mode of dealing vvith political offenders 
almost us effective as the guillotine, while le.ss apt to excite 
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compassion. The National Guard was reorpfanized so as to 
exclude the lowest class. The property of persons executed 
since the lotli of March 1793 was restored to their families. 
"J’he signs of reaction daily became more unmistakable. Wor- 
shippers crowded to the churches; the hnigres returned by 
thou.sands ; and Anti-Jacobin outbreaks, followed by massacre, 
took place in the south. The despair of the Jacobins produced 
a second rising in Paris on the ist Prairial (May 20^ Again 
the mol) inv'aded the Convention, murdered a deputy named 
Feraud who attempted to shield the president, and set his head 
on a pike. The ultra- jacobin members took possession and 
embodied their wi.shcs m decrees. Again the hall was cleared 
by the National Guards, but order was restored in Paris only by 
employing regular troops, a new precedent in the history of the 
Revolution. Paris was disarmed, and several leaders of the 
insurrection were sentenced to death. The Revolutionary 
Tribunal was suppressed. Toleration was proclaimed for all 
priests who would declare their obedience to the laws of the state. 
Royalists began to count upon the restoration of young Louis 
the Dauphin, olIierwi.se Louis XVJl. ; but his liealth had been 
ruined by persevering cruelty, and he died on the loth of June. 

'Phe. 'i’hermidorian government also endeavoured to pacify 
the rebels of the west. Its best adviser, Iloche, recommended 
an amnesty and the assurance of religious freedom. 
onh^war. terms pcaco was made with the Vendeans 

at J.a Jaunaic in I'V'bruary and with the ("hoiians at 
La Mabilais in Afiril. Some of the Vendean leaders persevered 
in resistance unt il May, and even after their submission the peace 
was ill observed, for the Royalists hearkened to the solicitations 
of the princes and their advisers. In the hope of rekindling the 
civil war a bv»(ly of hni^rh sailed under cover of the Pritish 
fleet and landed on the peninsula of Quiberon. They were 
presently hemmed in hy Hnche, and all who could not make 
their escape to the shijis were forced to surrender at discretion 
(July 20). Nearly 700 were executed by court-martial. Vet 
the spirit of revolt lingered in the west and broke out time after 
time. Against the coalition the Kepuhlic was gloriously success- 
ful. (See l^RKNCii Rks'OmttionaryWaks.) Tn thesummerof 1704 
the JTencli invaded Spain at both ends of the Pyrenec.s, and at 
the close of the year they made good their footing in ( atalonia 
and Navarre. Piv the l)eginning of 1795 the Rhine frontier had 
been won. Against the king of Sardinia alone they accom- 
plished little. At sea the French had sustained a severe defeat 
from 1.01(1 Mowe, and several of their ('olonies had luvii taken 
by the Pritish. But Great Pritain, when the Netherlands were 
lost, could do lilth' for her allies. Kven before the close (jf J7c).| 
the kini^ of Prussia n-tired from anv active part in the war, and 
on the 5th of .'\j)ril 1795 he ('onchuled with Franc'e the treaty 
of Pascl, which rccognizc'd her oc'CMipation of the left bank of the 
Rhine. 'The new deinocralic g()\'(Tnment which th(^ French 
had established in Holland purchased pc'ace bv surrendering 
Dutcli tenitorv to the south of that river. A treaty of peace 
belw(*en France and Sj)ain hallowed in July. The grand duke 
of 1 ’us(\iny had been admitted to terms in Fehruarv. The 
coalition thus Rll into ruin and France occupied a more eom- 
manding position than in the proudest days of Louis XIV. 

Bui this greatness was unsure so long as France remained 
without a stable government. A constitutional committee was 
Consthtf April. It resolved that the constitution 

//on 0/ /Ac f>f J7Q3 'vas iinj)racticable and proceeded to frame 
yearHL a new one. The draft was submitted to the Convention 
in June. Tn its final shape the constitution established 
}irectory. parliamentar}" .system of two houses ; a (ouncil of 
Five Hundred and a ('ouncil of Ancients. 250 in number. 
Mcmb(‘rs of the Five Hundred were 10 be at least thirty years 
of age, inemhers of the Ancients at least forty, 'fhe system of 
indirect election was maintained but universal suffrage was 
abandoned. A moderate qualifK'ation was required for electors 
in th(‘ first degree, a higher one for electors in the second degree. 

When the 750 persons neeessar)" had been elect (*d they were 
to choose the Ancients out of their own body. A legislature was 
to last for three years, and one-third of the members wore to he 


renewed every year. The Ancients had a suspensory veto, but 
no initiative in legislation. ITie executive was to consist of five 
directors chosen by the Ancients out of a list elected by tlie 
Five Hundred. One director was to retire every year. The 
directors were aided by ministers for the various departments 
of State. These ministers did not form a council and had no 
general powers of government. Provision wa.s made for the 
stringent control of all local authorities by the central govern- 
ment. Since the separation of powers was still deemed axiomatic, 
the directors had no voice in legislation or taxation, nor could 
directors or mini.sters sit in cither house. Freedom of religion, 
freedom of the press, and freedom of la])our were guaranteed. 
Armed assemblies and even public meetings of political societies 
were forbidden. Petitions were 1 o be tendered only Iw individuals 
or througl\ the public authorities. The constitution was not, 
liowever, allowed free play from the beginning, 'i'he Convention 
was so unpopular that, if its members had retired into private life, 
they would not have been safe and their work might have been 
undone. It was therefore decreed that two- thirds of the first 
legislature must be chosen out of the Convention. 

When the constitution was .submitted to the primary 
assemblies, most electors held aloof, 1,050,000 voting for and only 
50,000 voting against it. On the 23r(l of September it insutrec- 
was declared to be law. 'J'hen all the parties whicli tionofJS 
resented the limit upon freedom of election combined Vead^- 
to rise in Paris, 'i'lie government entrusted its defence 
to Barras; but its true man of action was young General 
Bonaparte, who could dispose of a few thousand regular troops 
and a powerful artillery. The Parisians were ill-equipped and 
ill-led, and on the 13th of V(md(:*miairc (October 5) their insur- 
rection was quelled almost without loss to the victors. No 
further resistance was possible. The Convention dissolved itself 
on tlie 26th of October. 

The feeling of the nation was clearly shown in the (‘lections. 
Among those who had sat in the Convention the anti-Jacobins 
were generally preferred. A leader of the old Right 
was sometimes chosen by many departments at once, parties in 
Owing to this circumstance, 104 pkices reserved io the new 
members of the (Convention were left unfilled. \A'hen 
the persons elected met they had no choice but to co- 
opt the 104 from the Left of the Convention. 'J'he new one-third 
w(*rc, as a rule, enemies of the Jacobins, but not of the Revolution. 
Many had been members of the (Constituent or of the Legislative 
Assembly. When the new legislature was complete, the Jacobins 
had a majority, althougli a weak one. After the (ouncil of the 
Ancients had been chosen by lot, it remained to name tlu* 
directors. For its own security the ].eft resol v(xl that all five 
must be old members of the Convention and regicides. The per- 
sons c}u)s(m were Rewbell, Barras, La Rc’vcllit^rc Lepeaux, Carnot 
and LeU)\irn('ur. Rewbell was an able, although unscrupulous, 
man of action, liarras a dissolute and shameless adventurer, 
La Revelli^re j.6peaux the ehief of a new sect, the 'i'heophilan- 
thropisls, and therefore a bitter foe to other religions, especially 
the Catholic. Severe integrity and memorable })ublic services 
raised Carnot far above his colleagues, but he was not a states- 
man and was hampered by his past. Letourneur, a harmless 
insignificant person, was his admirer and follow'cr. The division 
in the legislature was reproduced in the Directory. Rewd^ell, 
Barras an(jT>aR6v(dli6rc Lepeaux had a full measureof the Jacobin 
spirit ; Carnot and Letourneur favoured a more temperate policy. 

With the establishment of the Directory the Revolution might 
seem closed. The nation only desired rest and the Ije.aling of its 
many wounds. Those who wished to restore I^ouis 
XVni. and the ancien regime and those who would 
have renewed the Reign of Terror were insignificant nirectvry, 
in numb(’r. The possibility of foreign interference 
had vanished with the failure of the coalition. Nevertheless the 
four years of the Directory were a time of arbitrary government 
and chronic disquiet. The late atrocities had made confidence 
or goodwill betw^een parties impossible. The same instinct of 
self-preservation which had led the members of the ('onvention 
to claim so large a part in the new legislature and the whole of 



FRENCH REVOLUTION 167 

the Directory impelled them to keep their predominance. A.s ; or imprisoned in the hulks of Re anti OJc run. J^aKevelliercLcpeaux 
the majority of Frenchmen wanted to bo rid Of them, they could = seized the opix)rlunily to propagate his religion. Manv churches 
achieve their purpose only by extraordinary means. They ; were turned into 'J'heophilantlu-opic temples. The government 
haUtually disregarded the terms of the constitution, and, when j strained its power lo secure tin- recognition of tlic ^.'cadi as the 
the elections went against them, appealed to the sword, 'riiey j day of public worship and the non^hsiTvaiKc of Suiula>'. 
re.solved to prolong the war as the best expedient for prolonging ' Lilwrty of the pre.ss ceased. Newspapers wen? conliscaled and 
their power. They were thus driven to roly upon the armies, ‘ journalists were deported wholesale, h was propo.si'd to banish 
which also desired war and were becoming less and less civic in i from France all inonilxas of the ohl noOlcsst'. Alllanigh the 
temper. Otl)er reasons influenced them in this direction. The | proposal was dropped, thev were all d<*('laie»l u> bt* foreigners 
finances had been so thoroughly ruined that the government | and were forced to obtain naturalization it ihev would enjoy 
could not Imve met its expenses without the plunder and tlic | the rights of other citizens. A hninal bankniptcv of the stale, the 
tribute of foreign countries. If peace were made, the armies ! cancelling of iwo-thirds of the inUTe-sl on the public debt, 
Avould return home and the directors would liave tt) face the crowned the misgovernment of this disastrous time, 
exasperation of the rank and file who had lost their livelihood, , In the spring lyoS not only a new third oi the legiblatuie had 
c,', w ell as the ambit ion of generals who could in a moment brush ; to be clw)si‘n, but the places ut the nicmluT.s expelltvl by the levolu 
them aside. Barras and Rewbcll were notoriously cornipt lion of Fructidor had to be filled. 'I'he const it iUioiihI party had 
themselves and screened corruption in others. The patronage ! Ixen rendered helpless, and tiu.* mass of ila* cleiUas were iiv 
of the directors was ill licfitowcd, and the general maladministra- ! diflerenl. But among the Jacobuw themselx es thiTi* had arisen 
tiori heightened their uni)opularity. | an extreme party hostile to the direetor.s. With the suj)pori ol 

'J'lio constitutional party in the legislature desired a toleration ; many who were not Jacolans but detested the goveniuieiil, it 
of the nonjuringclerg>% the repeal of the laws against the relatives ; bade fair to gain a majority. Beloro the new uejiulies could 
jnititary’ : take their scats the directors lorced lluough the councils the 

triumphs the themselves. Tlie directors baffled all such | law ol the 22nd h'Joreal (May 1 1 ), aunulling or perx erting the 

uBdlertbe endeavours. On the other hand, the socialist com ' elections in thirty depurtiiKml.s and excluding forl\ -eight deputies 
spitaey of Babeuf was easily quelled (see IUbkuk. i byname, itveii this rm//» </\ ./// iliil JiiU .seciin* harmony lx tween 
oaupB \ ^ Little w'as done to improve the | the exeeiilivo and the legislature, lii tlie eoiincils llu; diiectors 

finances, and the as^f^nals continued to fall in value. But the | were loudly charged willi corruption and in i.sgox eminent. 
Directory was su.stiiined by the militiirv sucetjsses of the year i 'Hie retirement oi l''iane(>i> of Neulchaleau and tlic ( hoiee <»! 
1706. Hoche again fiacificd La \ endec. Bonaparte's victories in ' Trciiluird as hi.s succTssor mad(‘ no dilh'reiuv in the position 
Itiily more than eompensaled for the reverses of Jourdan and j of tlie Dircxrtorv. 

Moreau in Germany. The king ol Siirdinia made peace in May, j While France wa.s thus inwardly convul.sed, ns rulers weie 
ceding Nice and .Savoy to the Republic and cansenting to receive i doubly Umnd U> husbaiul the national strength and practise 
French garrisons in his Piedmontese fortresses. By the treaty | moderation towards other stales. Shut De('<mi>er 1797 aeon 
of San Bdefonso, concluded in August, Spain became the ally of | gre.ss had been silting at Kastadt to regulate the lutnrt* of- 
France. Jn October Naples made ptiacc. In 1797 Bonaparte 1 (iermany. Tiail it should Ik* brouglit to a micccssIuI ci»n('lusiuu 
finidied the coiKpiest of northeni Italy and forced .Au.^tria V) i was of the utmo.st import lor Franet*. Bui the dins l(. is witc 
make the tmily of Campo Formic (Octol)er), whereby the • driven by sell-int(*re.st to new adventures abroad. Bi»na])arU‘ 
emperor ceded Lombardy and the Au.strian Netherlands to the j wa.s resolved not to sink into obscu’itx', and tin* din'ctor.s were 
Republic in exchange for V'eniceand undertook to urge upon liie » anxiou • to kei*j> him as far as jio.ssible fiom Pans ; tin v therefon* 
Diet the surrender of the lands beyond the Rhine. Notwdlh- ; sanctioned tl. (xpedition to Kgypl whii h deprivi'd the K( pnbli* 
standing tht* victory of ( ape St; Vincent, England was brought j of its Ik^sI army aiul most renowned eaplam. C'.ovelmg the 
into such (extreme peril ])y the mutinies in the fleet that she i treasures of Bern, thex* sent Bruiie to invaili* Svvil/erland and 
oflered to acknowledge the French conquest of the Netherlands . remodel its (’oristitution ; in revi'tige lor the murder of (leiieraJ 
and to restore the Frencli colonies, 'fhe selfishness of the three 1 Duphot, they sent Berthier to invade tlu* papal stall's and erect 
directors threw awav this golden opportunity. Tn March and ’ tlie Roman Republii : ihev oeen])ied and xiitnallx anriexcil 
April the election of a nexv third of the ('ouncils had b(?eii Jield, ' Piedmont. Jnall the.se count lies they organizid sin h an eliei t i\ i* 
It gave a majority to the constitutional party. Among the I pillage that the Fienih lK‘c;une universallv liateliil. As ll"* 
(lireetors the lot fell on T.eU)uniciir to retire, and he w'as succeeded : armies were far lulov, the stienglh leijiiiiid by the polu x i f iin 
1 )V Barlheleiny, an eminent diplomatist, xvho allied hiin.sell xMlli , bounded Loni)uesl and rajiine, th** hist perinanenl lawni lonsi lip 
('arriot. The political disabilities impi».Mxl upon the relatives | turn xvas pa.ssed m the siinuni r oi lyo^S. 'I'he ai tempi to eiiinit i* 
of emigrh' were repealed. Priests who xvould declare their | it I'ansed a rexoli ol the ])ea'ants in thi* Bi Igiati departnieiiLs 
submission to the Republic were restored to their rights as j i he priests xvere made responsible .ind some i‘iglit ihousand xxere 

eitizen.s. It .seemed likely that peace would be made and tliat rondeiiincil in amass to depiirtali(»n, althougb mne.h ibe giealei 

moderate men would gain power, part escaped bx' the giKxlwill i»i tlie people. I'ew .soldiers weie 

Barras, Rewbell and i^a ReveUiere Lepeaux then sought help obUiiued by the conscription, lor the government xvas as weak 

from tile armies. Although RuyalisLs formed but a petty, | as it was tyrannical. 

fraction of the majority, they raised the alarm that 1 Undei llie.se circuinstance.s Nelson's \j(*L(iry oi Aboiikir (isi 
ofihf/siit ^^ seeking to re.store monarchy and umhi the wink | tif August), x^hlch gave lla* British lull command ol the Mednci- 
hruftidur! the Revolution. Hoche, then in command of the | r.ineaii and secluded Bonaparte in Egypt, v\ as the signal 
army of the Sam bre and Meuse, visited Piuis and .sent , for a .second coalition. Najfles, Austria, IGibsia ami 
tro()p.s. Bonapiarte .sent General Augereau, xvho executed tlai • Turkey joined (ireat Britain against J^iam e. Ju rdinand coatitlon, 
coup (Teiat of the i8lli Fructidor (September 4). Tlie councils 1 of Naples, rashly taking the oflensixe before lu.s allies 
were purged, the elections in forty-nine departments were can- | were ready, was deieated and lori’cd to seek a refuge in Sicily, 
celled, and many deputies and other men of note xvere arrested. | In January 1799 the French neenpiod Najiles and set iij> the* 
.Some of them, including BartheJerny, xv(;re deported to Cayenne, j Parthenopean republic. Jfut the eon.se(|iu*nt dispcr.si('n of then 
(Carnot made good his e.scape. 'Fhe two vacant places in the ,■ weak forces only exposed them to greater peril. At lujme the 
Directory were filled by Merlin of Douai and J’Van^.ois of Neuf- , Directorv w*as in a most critical position. In the eleMions of 
chateau. 'I'hen the government frankly returned to Jacobin - April 1799 a large number of Jacobins gained seals. .A little 
methods. The law against the relatives of tmi^rcs was re- | later Rewbell retired. It was imperatixT to fill his |)lace xxith a 
enacted, and military tribunals were' established to condemn ; man of ability and influence.. The dioicc fell up<ai Sieves, v ho 
cw/grc5 who should return to Franee. The non juring priests were had kept aloof from oflii'e and retained not only his inimeasiu- 
again pcrst‘cuted. Many hundreds were either sent u> ('avenne aljle seJf-eoiieeit but 11 il respect of the public. Siey< s felt th-jt 



FRENCH REVOLUTION 


i68 

the Directory was bankrupt of reputation, and he intended to be 
far more than a mere member of a board. He hoped to concen- 
trate power in his own hands, to bridle the Jacobins, and to remodel 
the constitution. With the help of Barras he proceeded to rid 
himself of the other directors. An irrepularity having been 
discovered in Treilhard’s election, he retired, and his place was 
taken by Gohier. Merlin of Douai and La K6velliere L^peaux 
were driven to resign in June. They were succeeded by Moulin 
and Ducos. The three new directors were so insignificant that 
they could give no trouble, but for the same rea.son they were of 
little service. 

Such a government was ill fitted to cope with the dangers then 
gathering round France. The directors having resolved on the 
French offensive in Germany, the French crossed the Rhine 
revmea. ^^rly in March, Init were defeated by the archduke 
The Diree- Charles at Stockach on tlie 25th. The congress at Ras- 
toiydiM- which had sat for fifteen months without doing 

credited, anything, broke up in April and the French envoys 
were murdered by Austrian hussars. In Italy the allies took the 
offensive with an army partly Austrian, piirtly Russian under the 
commiind of Suvarov. After defeating Moreau at Cassano on 
the 27th of April, he occupied Milan and Turin. The republics 
established by the French in Italy were overthrown, and the 
French army retreating from Naples was defeated hy Suvarov 
on the 'frebl)ia. 'I'lnis threatened with invasion on her German 
and Italian frontiers, France was disabled liy anarchy within. 
'Fhe finances w(!re in the last distress ; the anti-religious policy 
of the government kept many departments on the verge of revolt ; 
and commerce was almost suspended by the decay of roads and 
the increase of bandits. There was no real political freedom, 
yet none of the (*ase or security which enliglitened despotism 
('an bestow. The 'ferrorists lifted their heads in the ('ouncil of 
Five Hundred. A Law of Hostages, which was really a new Law 
of Suspects, and a progressive income tax showed the temper of 
the majority. 'Fhe Jac'obin ('lub was reopened and became 
once more the focus (Vf di.sorder. The Jacobin press renewed the 
licence of Hebert and Marat. Never since the outbreak of 
the Revolution had tlie public temper been so gloomy and 
desponding. 

In this extremity Sieyes chose as minister of politic the old 
Terrorist Fouche, who best understood how' to deal with his 
I)rethreri. Fouchi* closed the Jacobin Club and deported a 
number of journidists. But like liis predecessors Sieyc^s felt 
that for the revolution which he meditated he must have the 
lielp of a soldier. As his man of action he chose General Joubert, 
one of the most distinguished among French ofFic'ers. Joubert 
was .sent to restore tlu^ fortune of the war in Italy. At Novi on 
the 15th of August he encountered Suvarov. He was killed 
at the outset of the battle and his men w'ere defeated. After 
this disaster the French held scarcely anything .south of the Alps 
save (ienoa. The Russian and Austrian governments then 
agreed to drive the enemy out of Switzerland and to invade 
France from the east. At the same time Holland was assailed 
by the joint forc'es of Great Britain iind Russia. But the second 
coalition, like the first, was doomed to failure by the narrow 
views and conflicting interests of its members. The invasion 
of Switzerland was liafiled by want of concert between Austrians 
and Russians and by Massena’s victory at Zurich on the 25th 
and 26th of September. In October the British and the Russians 
were forced to eV^acuate Holland. All immediate danger to 
France was ended, but the issue of the war was still in suspense. 
The directors had been forced to recall Bonaparte from Egypt. 
He anticipated their order and on the 9th of October landed at 
Friijiis. 

J)azzled by his victories in the East the publii' forgot that the 
Egyptian expedition was ending in calamity. It received him 
, with an ardour which convinced Sieyds that he was 
onhe tSih indispensable soldier. Bonaparte was ready to act, 
Brumaire. i^^t at liis own time and for his own ends. .Since the 
close of the Convention affairs at home and abroad 
had been tending more and more surely to the establishment 
of a military dictatorship. P'celing his powers equal to such an 


office he only hesitated about the means of attainment. At first 
he thought of becoming a director ; finally he decided upon a 
partnership with Sieyes. They resolved to end the actual govern- 
ment by a fresh coup d'etat. Means were to be taken for removing 
the councils from Paris to St Cloud, where pressure could more 
easily be applied. Then the councils would be induced to 
decree a provisional government by three consuls and the 
appointment of a commission to revise the constitution. The 
pretext for this irregular proceeding was to be a vast Jacobin 
conspiracy. Perhaps the gravest obstacles were to be expected 
from the army. Of the generals, some, like Jourdan, were honest 
republicans ; others, like Bernadotte, believed themselves 
capable of governing France. With perfect subtlety Boniiparte 
worked on the feelings of all and kept his ow^n intentions 
secret. 

On the morning of the 1 8th Brumaire(November 9) the Ancients, 
to whom that power belonged, decreed the transference of the 
councils to St Cloud. Of the directors, Sieyi^s and his friend 
Ducos had arranged to resign ; Barras was cajoled and bribed 
into resigning ; Gohier and Moulins, who were intractable, found 
themselves imprisoned in the Luxemburg palace and helpless. 
So far all had gone well. But when the councils met at St Cloud 
on the following day, the majority of the Five Hundred show'ed 
them.selves bent on resistance, and even the Ancients gave 
signs of wavering. When Bonaparte addressed the Ancients, 
he lost his self-possession and made a deplorable figure. When 
he appeared among the Five Hundred, they fell upon him with 
.such fury that he was hardly rescued by his officers. A motion 
to outlaw him was only baffled by the audacity of the president, 
his brother Lucien. At length driven to undisguised violence, he 
.sent in his grenadiers, who turned out the deputies. Then the 
Ancients passed a decree which adjourned the C ouncils for three 
months, appointed Bonaparte, Sieyiis and Ducos provisional 
consuls, and named the Legislative Commission. Some tractable 
members of the Five Hundred were afterw'ards swept up and 
served to give these mea.sures the confirmation of their House. 
Thus the Directory and the (Councils came to their unlamcnted 
end. A shabby compound of brute force and imf)osture, the i8th 
Brumaire was nevertheless condoned, nay applauded, by the 
French nation. Weary of revolution, men sought no more than 
to be wdsely and firmly governed. 

Although the French Revolution seemed to contemporaries 
a total break in the history of France, it was really far otherwise. 
Its results were momentous and durable in proportion oenerat 
as they were the outcome of causes which had been eatimateoi 
working long. In France there had been no historic Revoh 
preparation for political freedom. 'Fhe desire for such 
freedom was in the main confined to the upper classes. During 
the Revolution it was constantly bafiled. No Assembly after 
the states-general was freely elected and none deliberated in 
freedom. After the Revolution Bonaparte established a mon- 
archy even more absolute than the monarchy of Louis XIY. But 
the desire for uniformity, for equality and for what may be 
termed civil liberty was the growth of ages, had been in many 
respects nurtured by the action of the crown and its ministers, 
and had become intense and general. Accordingly it determined 
the principal results of the Revolution. Uniformity of laws 
and institutions was enforced throughout France. The legal 
privileges formerly distinguishing different classes were sup- 
pressed. An obsolete and burthensome agrarian system was 
abolished. A number of large estates belonging to the crown, the 
('lergy and the nobles were broken up and sold at nominal 
prices to men of the middle or lower class. The new jurisprudence 
encouraged the multiplication of small properties. The new 
fiscal system taxetl men according to their means and raised 
no obstacle to commerce within the national boundaries. Every 
calling and profession was made free to all French citizens, and 
in the public ser\ncc the principle of an open career for talent 
was adopted. Religious disabilities vanished, and there was 
I well-nigh complete liberty of thought. It was because Napoleon 
I gave a practical form to these achievements of the RcN'olution 
! and ensured the public order necessary to their continuance that 
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the majority of Frenchmen endured so long the fearful sacrifices 
which his policy exacted. 

That a revolution largely inspired by generous and humane 
feeling should have issued in such havoc and such crimes is a 
paradox which astounded spectators and still perplexes the 
historian. Something in the cruelty of the French Revolution 
may be ascribed to national character. From the time when 
Burgundians and Armagnacs strove for dominion dowm to the 
last insurrection of Paris, civil discord in France has always been 
cruel. More, however, was due to the total dissolution of societv 
which followed the meeting of the states-general. In the course 
of the Revolution we can discover no well -organized party, no 
governing mind. Mirabeau had the stuff of a great statesman, 
and Danton was capable of statosmanshij). Tint these men were 
not followed or obeyed save by a.ccident or for a rnouK'nt. Those 
who seemed to govern were usually the sport of chance, often 
the victims of their colleagues. Neither Royalists nor bVuillants 
nor Girondins had the instinct of government. In the chaotic 
state of France all ferocious and destructive passions found ample 
scope. The same conditions explain the triurniih of the Jacobins. 
Devoid of wisdom and virtue in the liighest sense, they at least 
understood how power might be seized and kept. Tlu‘ Reign 
of Terror was the expedient of a parly which knew its weakm^ss 
and unpopularity. It was not necessary either to .secure the 
lasting benefits of the Revolution iir to save France from dis- 
memberment ; for nine Frenchmen out of ten were agreed f>n 
both of these points and were rejuly to lay down tlieir lives for 
the national cause. 

Tn the liistory of the French Rcvo]iiti(*n the intliicnce wliich 
it exerted upon the surrounding countries demands peculiar 
attention. The French proiess(*d to act upon principles of 
universal authorilv, and from an early dale they began to seek 
converts outside their own limits. The effect was slight U])on 
England, \\hich had already secured most of the reforms dc ired 
by the French, and upon Spain, where the bulk of the people 
were entirely submissive to church and king. Hut in the Nether- 
lands, in western Germany and in northern Italy, countries which 
had attained a degree of civilization resembUng that of Frantt*, 
where the middle and lower classe.^ had grievances and aspirations 
not \’cry different from those of the Fremdi, the effect was pro- 
found. Fear of revolution at home was one of the motiv(*s 
whi('h led continental sovereigns to attack re^’olution in Jn'ancc. 
'I'heir incoherent efforts only confirmed the Jacobin supremacy. 
Wherever the victorious French extended their dominion, they 
remodelled institutions in the French manner. 'Fhcir .swa>' 
pro\'ed so oppressive that the ^ ery classes which had welcomed 
them with most fervour soon carm; to long for their exjiulsion. 
Hut revolutionary ideas kept their charm. Under Napoleon the 
essential part of the changes made by tlie Repuhlic was preserved 
in these countries also. Moreover the effacement of old 
boundaries, the overthrow of ancestral governments, and the 
invocation, however hollow, of the sovereignty of the people, 
awoke national feeling which had slumbered long and prepared 
the struggle for national union and inrlependcnce in the ic)th 
century. 

Sec also France, sections Hibtory and J.atv aud 1 ustiiutious. 
For tlic leadiii" fip^uros in tli<* Rr*voliJti<m sec their hiographies inider 
s<^]>arAte headings, rarticular phases, fads, and institutions of 
the ]>eriod arc also separately dealt with, c /;. Assignats, Con- 
vention, The National, Jacoiuns, 

Bujliographv. - The MS. aiitlioiities tor the history the 
French Revolution are exceedingly copious. The larg«*.st collection 
is in the Archives Nationales in I’aris, but an immense nnniber of 
documents arc to be found in other collections in J’aris and the 
provinces. The printed matoiials are .so abundant and vanerl that 
aiiv bri<‘f notice of them must be imjierfect. 

The condition of Fiance and the state of public opinion at the 
beginning of the Revolution may be studied in the, printed collections 
of Cahirrs. The Gainers were 'the statements of grievances diawn 
up for the guidance of deputies to the States-Geiieral by those who 
had elected them. In every batllia»e and senlchausst'r each estate 
drew u]) its own cahier and the cahiers of the Third Estate w^ere con- 
densed from separate cahiers flrawm up by each jiarish m the district. 
Thus the cahiers of the Third Estate number many thousands, the 
greater jiart of which have not yet been ]irinted. Among tiie collec- 
tions jirinted we may mention Les PJections et les cnhiet-^ de J^ans 


e» /7SQ, by C. L. Cha.>sin (4 vols., Paris, 18S8) ; Cahiers de plainie^ et 
dolrances des parots^ies de la province de Maim\ by A. BeJlee and 
V. Diichemin (4 vols., Le Mans, 1881-1893) ; Cahiers de doUavc^s 
de tySi; dans le drpartement dit J'as de-Calais, by 11 . Loriquet (2 vols., 
Arras, 1891) ; Cahieis des paiois'a’^ et communante^ dn haillia^e 
d Aulun, by A. Charmasse 18(^5). New coIU^ctions are 

jirinted Irom lime to time. A mon' gener.d colkxtion ol cahiers 
than any above iianuMi is gi\'eii in vols i-xi df the Archives pailc- 
nicntanes. J he oalneis must not lu* le.id m a spit it of abscdiite iaitli 
as tliey were influenced by cert,iiu niodi-Is cir ulated at the time 
ol tin* elections and by ]>opnlar extilemenl. but they remain an 
authority ol tlie utmost v«ilue and a mine of iiifotination as to old 
France. Releiynee slionld .dso be made to tlie woiks oj travellers 
who visited France at the outi>r(‘ak ol the Jit'vululiou Among 
tliese Arthur ^■onng's Tirnrh tn I'lainc ditriiif^ the veats lySy, /yXS' 
and ijSt) {z vols, Bury St Edmunds. 17(12-171)4) an* peculiarly 
instructive. 

For the history ot tlu' Assemblies during the Revolution a in. nil 
aiilhonty is their Ptiucs i'rihau\ or joninals; thuse of the (’011- 
stitueiit .Assembly in 75 vols , those ol the Legisl iti\'e A.^sembly in 
10 vols.; those of llu- Convention in 7.^ vols, and those of the 
C ouiinls under the Diiectorv m (nf vols See also th<‘ An hives path- 
utentaiies edited by J. Mavidal and K. Laurent ll'aris, 1807, and 
tlie tollowing years) ; tlie ihstonc parlementnite de lu Utvolniion, 
by 1 ‘ J B. Jhicliez and \\ ('. Roux (Faris, 183S), and the 
de lu Prvolti/ion par deu.\ anus dc la librrti tl’uris, i7c)2 iMoO- 

'fhe newspapers, ol which a lew liave been nienlioned m the t(‘xt, 
wt'ie niiineiou.s. \ hey are uselul chielly as illust r.iting tin' ideas and 
])a.ssions of llie time, tor they gi\'e conij>aj.ilj\ely Iittl(‘ intoriii.itioii 
as to f.icts and that little is ])e(uh.itlv m.icciirate. 'llu* abl'*st ol 
the Rovalist joiiinals was Mallt ‘1 dii I'.in’s Met cute de hunuc. 
l‘aTn])lilels of tlu‘ Kevcdiition ])eiiod number manv thousands. 
SiK'li iiatiiplilels as Mouiii(*r’s Wmvelles Obwu'aiions sin les lltats- 
(hnitam de P'laiue and Sk yes's Qu'est-ie ijne le ‘Jieis Pltat h.id a 
notable iiitluence on ojunion The ru liest I'olha timis ol Ib'vohiiiori 
]»amj>hlets aie 111 tin* Jhl>liollie(jU(‘ N.itioriak* ol I’.iiis and in the 
British Miiseiiin. 

'flu* « onleni])or.irv iiieinoirs, Ac , alieady ]>nMislied are uninerons 
aiul iresli oni‘s .iie .dwavs (oinin.e IotiIi. A li‘\v ol the best Known 
aiul most iiseiul aie, lor tlie t'oiistit uent .\ssc‘nil)lv, tlie iiK’nioirs of 
Bailly, o! Fen ien*s, ol M.ilouet 'I'lie CiUicspondence of Mnabcau 
ivith the ('omit de la Manh, lalited bv Bacoiirt vols , P.ms, i8«>i), 
is espcvially vahialile. Duinoiils Pecollvituuis of Mnubeait and 
the lUuiv and J itleis (if ('outvi nicin Atoms gi\e Hn* impressions of 
foieigners with pecnli.ir .idvanta.gi s for ohsening l-or tlie Leg, is 
Kills e .Vssenibls and lh(' ( onveiilion Ihe memoirs ol Madame 
Roland, of JKm Iratid de MoHevilK', oi B.irbaioux, ol Jbi7o1,ol Louvet, 
ol Dnmonriez an; instnic'tisa*. J-'or ilie Diicrtory lh<‘ nienioiis ol 
Bai r.is, ol La Revc'llif'U L-'peaiix and of Tlnbaiidc‘an (l(‘S(‘rve mention. 
'J‘h(‘ iiieinoiis of Lal.iyi'lte an* irs'lul 'I'hose of 'ralleyraiid aic* 
smguKulv barren, the result, no doubt, of delibeiab* snpjne.ssion. 
'J'lie memoirs of tlie rnaopiist* de La Roc liejai fpielein are important foi 
the svar ol L:i Vendee* The most notable j.•l(()l>ms li.isc seldom K'ft 
memoirs, but tin* works o( Robespierre and SI Just eiiahle us to lorm 
a clearer com ejitioii of the authors The coiK'spondeuce of the 
K^uiit of Men.y Aigent(‘au, I lie jmjierial ambassador, witli josejih 11 . 
and Kauint? and the < oin spondenee ol Mallet dn Pan witli 1lu‘conit 
ol Vienna, aie alscj insl ria tivf*. Bui Hie c(mtem]ioiary lileratiire ot 
(he French Revolution lecpiires to he le.id in an niinsuallv critical 
spirit. At IK* other liistoiical crisis have jiassions bc'cn more fien ('ly 
excited ; at none have shameless disic'gard of I ruth and blind 
cic'diility bec'U more common 

Among later woiks based on thei.e original nMU‘iiaKs the fust 
place be longs to general liistories. lu Ficueh J.onis BJanc’.s Jhstone 
de la Kivolution (12 vols., I’aris, iSj; 18O2). and Michelet’s Histone 
de la Pevolntton Pran^mse U} vc»ls., 18.17- i8‘j 5). arc the most 

elaborate of the older works. Michelt*t’s book is marked by gieat 
eloquence ami powc'r In II. '1 film ’s fh /gi/irs de la Pranic conteni- 
potaine (I’aiis, 187^) i8c).ri threcj volumes are devoted to the Revolu- 
tion. Tiiey show C‘Xcej>tioiial talent and mdiislry, 1 ml their value 
is impaiic'd by the spmt ol .system and bv strong jnepossissioiis 
V A. M. Mignet’s Histone de la Revolution I'taiiiaise (2 vols , Pans, 
1801), short and devaud of hlerarj* charm, has the merits ni le.iniiiig 
and judgment and is still usdul. F’. Aul.iol's Histone politique 
de la Revolution Fian^aisr (Pans, J«>()l) is a iiio'.l ' aliiahir jirecis of 
]>olitical history, based on deep knowledge and lucidly set foilh, 
although not lii*e from bias 'I'he \ohime on the Revolution m 
J..<ivj HC and Rainband’s fo neuile df I liurope (J’aris, l8^)^) 

is the work of dislingnished schokii-. using the latest information. 
In English, general historic's of Ihe lCe\'oliilioii arc; lew. ('arlylc’s 
famous w'ork, jiublished m 18^7, is irioie of a jirose e pic than a 
history, omitting all detail w'hic h w'onld not heighten the imaginatne 
effect and tinged by all the Javonrite idc'.is of the aiithoi. Some 
lifty yc-ars lalc;r H. M. Stejdiens juiblislied the first (188U) and scscmcl 
(iSpij volumes of a History of the Premh Revolution. Thc;y are 
marked by solid learning Jind contain much information. Volume* 
viii. of the* Cambridtic Modern History, jmblisjied in ic)Of|, contains a 
gencTfil survey of the Revolution. 

The* most notable German work i'. 11 . von Sybel’s Gesihichie der 
Revolution s^cit (5 voU , Stuttgarl, i853-i87()).' It is strongest in 
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tliose p«ar<s wluch relate to international affairs and foreign policy. 
There is an English translation. 

None of the gcnoTiil hi.stories of the Revolution above, named is 
really satisfactory. Tlio immense mass of material has not yet been 
thoroughly sifted ; and tli<^ passions ot tlial age still disturb the 
judgment of the historian. More successful have been the attempts 
to ti'cat particular aspects of the Revolution. 

The foreign relations of France during the Revolution have been 
most al)ly unravelled by A. Sorel in L' Europe et la Revolution 
(Mise (8 voF , Paris, 1885-1904) carrying the story down to the 
sidtlement of Vienna. Five volumes cover the years 1789-1799. 

The Jinmicial history of the Revolution li^s lieen traced by C. 
Gomt.'l, Histoire fitianruhe de I' AssembliiC ConsliiuaHte (2 vols., J»aris, 
1897), land R. Stouini, I.es Einancea de VAncien €<i de la 

Revolution (z vols., i’aris, 1885). 

The relations of Church and State are sketched in IC. Pressense’s 
L'fCfilise et In Revolution Prainaiae (Paris, 1889). 

The general legislation of the period lias been dLscussed by Pli. 
Sagnac, La Legislation civile de la Revolution Eya%n.aise (Paris, 1898). 
The lKy»t work upon tlic social life of the j^criod w the Hitioire de 
la socieU f ran false sous la RhioliUion^ l)y E. and J. de Goncourt 
(Pai'is, 1889). For inihtarv history see A. Viwrwy ^ L' A rmde royale 
en jySty (Paris, 1K88) ; E. de Haiitciive, JJArmee sous la RiuoluiioHf 
(Pans, 1894) ; A. Chunuel, Les Gimrres de la Revolution 
(Parts, t 880 , i!tc ). StM- also the memoirs and biograi>l)it‘S of the 
distingui.siicd soldiers of the Rt'public and Empire, too numerous 
tor citation here. 

Modtirn lives of tlic principal actors in the Revolution arc numer- 
ous. Among the most important are Meniotres de Miraheau^ by 
I-. de Montigiiy (l*aiis, 18^4) ; Les MiiaheaUy by I- <le I-^mcnie 
(Pari.s, 1889-1891); II. L do Lanzac de LalKuie’s Jean Joseph 
Mourner (Pans, 1S89) ; ]J. Malle.Cs Mallet dn Pan and the French 
Revolution (LomUiii, 1902) ; Robiiiefs iJanton (Pans, 1889) ; 
Hamers Hi'\toive de Robespierre (Paris, 18^5-1807) and Jlistoire de 
St’Jnst (2 vols., liruHsels, 18O0) ; A. Higeon, .Stfv^s- (Pans, 1895): 
Menioiis of Carnot, by his .son (2 vols., I\ans, 1801-1804). 

h'or luller information see M. Toiirneux, Les Sources hihtin- 
graphufues de Ihistoire de la Revolution Ftunnnse (Pans, 1898, etc.), 
ami liihliogfaphifi de I'hisloire de Pans pendant la RiUiolution (Pans, 
1890, etc.). (b\ C. M.) 

French RvpMiran Calendar. — Among tlio changes made 
during the Revolution wa.s the .substitution of a new calendar, 
usually called the revolutionary or republican calendar, for the 
prevailing (Jregorian .system. Something of the .sort had been 
suggested in 1785 by a certain Uibond, and a definite scheme 
ha<i been promulgated by PicTre Sylvain Mardrhal (1750-1803) 
in his .ihmnarh des honnetes f»ens (1788). 'I’hc object.', which 
the advocates of a new (alendar had in view were, to strike a 


blow at tlie clei^gy and to divorce all calculations of time from 
the Christian associations with which they were loaded, in short, 
to abolish the Christian year ; and enthusiasts were already 
speaking of “ the first year of liberty ” and “ the first year of the 
republic ’’ when the national convention took up the matter in 
1793. The business of drawing up the new calendar was en- 
trusted to the president of the committee of public instruction, 
Oiarles Gilbert Romme (1750-1795), who was aided in the work 
by the mathematicians Gaspard Monge and Joseph Louis 
Lagra^e, the poet Fabre d'figlantine and others. The result 
of their labours was submitted to the convention in September ; 
it was accepted, and the new calendar became law on the 5th 
of October 1793. The new arrangement was regarded as begin- 
ning on the 22nd of September 1792, this day being chosen 
l>ecausc on it the republic was proclaimed and because it was 
in this year the day of the autumnal equinox. 

By the new ailendar tlie year of 365 days was divided into 
twelve nu)nth.s of thirty days each, every month being divided 
into three periods of ten clays, each of whicli were called decades, 
and the tenth, or last, day of each decade Ixnrig a day of rest. 
It was also proposed to divide the day on the clecimal system, 
but this arrangement was found to he highly inconvenient and 
it was never put into practice. Five days of the 365 still re- 
mained to be dealt with, and these were set aside for national 
festivals and holidays and were called Sans-culottides. They 
were to fall at the end of the year, t.e. on the five days between 
the 17th and the 21st of September inclusive, and were called 
the festivals of virtue, of genius, of labour, of opinion and of 
rewards. A simikir course was adopted with regard to the 
extra day whicli occurred oiu'e in every four years, but the first 
of these was to fall in the year III., i.e. in 1795, and not in 1796. 
the leap year in the Gregorian calendar. This clay was set apart 
for the festival of the Revolution and was to be the last of the 
Sans'cnloi tides. Eacli period of four years was to be called a 
Franciade. 

Some discussion took plate alxnit the nomenclature of the 
new divisions of time.. Eventually IhLs work was entrusted to 
h'abre d’Kglanline, who gave to each month a name taken from 
some seasonal event therein. Beginning with the new year on 
the 22nd of September the autumn months were Vendhnuiire, 
the month of vintage, Brumaire, the months of fog, and Frimaire, 


An II. 

* 708 70*1 • 


i An in. An IV. | An V. ! As VI. ; An VH. ' .^s VIII. ’ An IX. 1 

1794-1795. I795-170^>. i 179C>-I797. 1797 1798. I 1798-1799 ' 1791)- i8(>(). iSoo i8ot. | 


: i Vf.ndciniauv 
1 Bruiai.iirv . 

1 lounaiie . 

I Nivuse 
1 Fluvioso 
1 VcixtoM- 
I Germina! . 

1 Florida I 
! 1 Frau'iul 
1 Mcssuloi 
I Tlicrniidor 
i Fnictidor . , 

j 1 SaiiKulotliitcs j 
jo M ■ 


22 Sept. 

I7<»3 , 22 Se)>t. 

^704 

23 Svpl. 

1795! 22 Sept T79O 

22 Sept. 

3 797 [ 22 Sept. 

1798 

23 Sept. 

1799 ’ 23 Sept. 

1 800 

22 (Xt. 

,, , 22 Oct. 

,, 

2^ Ocl. 

,, 22 Oct. 

22 Oct. 

,, 1 22 Oct. 


23 (Xt. 

„ 23 (Xt. 


21 Nov. 

„ 21 Nov. 


22 Nov. 

„ i 21 Nov. „ 

21 Nov. 

„ ; 21 Nov. 

J, 

22 Nov. 

„ 22 Nov. 


21 Dc'c. 

„ ,21 IK-c. 


22 Dec. 

„ j 2T Dec. 

2T Dc^'C. 

,, j 2T D6c. 


22 Dec. 

,, 22 Dec. 


20 Janv 

1794 , 20 Jauv. 

1795 

21 Janv. 

i7tK» 20 Janv. 1797 

20 Janv. 

3 798 ' 20 Janv. 

1 799 ' 

2t Janv. 1800 21 Janv 

1801 

K) Fvvr. 

,, 1 igFevi. 

,, 

20 Fevr. 

,, i 19 F«*vr ,. 

ig Fev. 

„ ' 19 F6v. 


20 Fev. 

,, 20 Fev. 


21 .Mars 

,, 21 Mars 


21 Mar.s 

„ 21 Mars „ 

21 Mars 

,, 21 Mar.s 


22 Mars 

,, .22 Mans 


20 Avr. 

,, 120 Avr 

1 

’’ I 

20 Avr. 

„ i 20 Avr. „ 

20 -\vr 

„ 1 20 .A VI. 


21 Avr. 

„ 23 Avr. 


20 iVlni 

,, j 20 Mai 

jj 

20 Mai 

„ . 20 Mai ,, 

20 Mai 

„ 20 Mai 

” 1 

21 Mai 

,, 21 Mai 


19 Jum 

t> ! 19 J.niu 


19 Jilin 

„ i9jmn „ 

' 19 Jilin 

„ ; TO Jilin 

1 

20 Jilin 

„ '2o|nin 

1 

19 ftul. 

„ iiojuil. 

ft 

1 19 Juil. 

.. l>9jml. „ 

’ 19 Juil. 

„ ,i9jiiil. 


20 (nil. 

„ 20 Juil. 

j> i 

18 Aont 

,, i jS Aoi'it 

ft 

; 18 Aout 

,, . 18 Aoul „ 

! 18 Aout 

,, ,18 Aout 

i 

3 y '• 

19 Aout 

„ i t9 Aout 

’f ; 

i7Svpt. 

1794 17 Sept. 

1795 

• 1 7 Sept. 

179O j 17 Sept. 1797 

17 Sept. 

3 798 ; 1 7 Sept . 

I 799 

18 Sept. 

1800 ' 18 Sept. 

1801 ! 


I I ■> 2 

Jl »» . [ , I M M 1 


1 

I 

I 

I 


I 






An X. 


An XI. 1 


An XII. 


An XITI. 


A.v XIV. i 



1801-1802. 


1802-1803. 


1803-1804. 


1804-1805. 


1805. ; 


Vrmleiniain* 

. 1 23 Si ptciiibrv 1801 

2 1 

Septenihre 1802 

24 Septembre 1803 

2.S 

Septembie 1804 

23 

Septembre 1805 


ilnnn.iire 

. j 23 Octobre 


(Xtobre 

^4 

Octobre „ 

23 

Octobre ,, 

23 

Octobre ,, 


J'ri malic . 

. j 22 Novombre 

22 

Noverabre „ 


Novembre ,, 

22 

Novembre „ 

22 

Novembre „ 


Nivosc 

. (22 Dccembre ,, 

22 

Deceinlne „ 


iX'cembre 

22 

Decembre ,, 

22 

Decembre ,, 


Phi V lose 

. 1 21 Janvier 180: 

2 J 

Janvier 1803 

22 

]anvior 1804 

21 

J aiivier 1 805 




Voutosc . 

. • 20 FY'vriei 

20 

Fevrier 

2 1 

Fevrier ,, 

20 

Fevrier „ 1 




Germinal. 

. 1 22 Mars 

22 

Mars „ 

22 

Mars „ 

22 

Mars ,, 1 




Florcal . 

. , 21 .Avril ,, 


Avril „ 

21 

Avril ,, 

j 21 

Avril „ 




Pr.iirial . 

. . . 21 Mai „ 

21 

Mai „ 

21 

Mill , , 

21 

Mai „ ! 




Mes.sidor . 

. . . 20 Jiiiii 

20 

Jinn „ 

20 

Jnin „ 

I 20 

Jnin „ 




Therm iilor 

20 Juillet „ 

20 

luillet 

20 

Jnillel ,, 

: 20 

Jiiillet ,, 




Fruclidor 

19 .Aont ,, 

19 

.Aont „ 

19 

Aoiil 

. *9 

Aout „ 


1 


1 Sans ciiloltidcs . .118 Si jitcmbre 1802. 18 Septembre 1803 | 18 Septembre 1804 . 18 Seplembrc 1805 



FRENCH REVOLUTIONARY WARS 


the month of frost. Tho winter months were Nivose, the 
snowy, Plumose, the rainy, and Veuiose, the windy month; then 
followed the spring months, Gertninal, the month of buds, 
FloeMi\hQ month of flowers, and Prainali the montli of meadows; 
and lastly the summer months, Messidor, the month of reaping, 
Thcrmidor, the month of heat, and Fnictidor, the month of fruit. 
To the days Fabrc d'ftglantine gave names which retained the 
idea of their numerical order, calling them Primedi, Duodi, &c., 
the last day of the ten, the day of rest, being named Ddcadi. 
riic new order was soon in force in France and the new method 
was employed in all publit! documents, but it did not last many 
years. In September i S05 it was decided to restore the Gregorian 
calendar, and the republican one was oflicially discontinued 
on the Tst of January 1806. 

tt will easily be soon that the conned Inj; link between tho old and 
the new calendars is very slight indeed and that the expressiou of 
a date in one calendar in terms of tho other is a mailer of .some dilfi- 
culty. A simple method ol doing this, however, is afforded by the 
t<d)le on precetling page, whicli is taken from tlie article by J. 
Hubourdieu in La GraiuU Encyilopedie. 

Thu.s Robespierre was executed on 10 Theirnidor An TI , Lc. the 
'28tb of July 1704. The insurrection ot iJi Germinal An 111. bjok 
place on the ist of A])ri! 1705. The fainou.s i<S Tirumaire An Vlll. 
loll on tli(! <)th ol November 1790, and the covp d'dat of iH Fruclidor 
An V. on the .^th ol Seplembor 1797. 

For a con]])iolo coiicord.inco of the Gregorian .ind the lopublioaii 
I alendars s(*o, Stokvis, lilanHcl d'hisiont\ touu; 111. (Loidon, 1889); 
.dso G. Viliam, “ Le Calondrior iopul)Iicaiu," m La UholulioH 
PranQdise lor 1884-1885. (A. W. H.*) 

FRENCH REVOLUTIONARY WARS (179:?- 1800), the general 
name for the first part of the scric.s of French w«ars which went on 
continuously, except for some local and tcmporni*}' cessations 
of hostilities, from tlu*. declaration of war agiiin.sL llritiiin in 1792 
to the final overthrow of Niipoloon in 1S15. The most important 
of these cessations— vi/. the peace of — closes the 

“Revolutionary” and opens the “ Mapoleonic ” era of land 
w'arfarc, for which sec X \ruLEONtr Campm(;ns, Pkninsliau 
Wak and Watkki.oo Campaign. The na^'al history of the period 
is divided somewhat differently * the first ficriod, treateil below, 
is 1792-1799; for the second, i7<;0-i8i5, see Xapoleonk' 
('ampaigns. 

Fra.nce declared war on Austria on the 2otli of April 1792. 
Hut Prussia and other powers had allied themselves with Austria 
in view of war, and it was against a coalition and not a single 
power that France found herself jiittcd, at the moment when the 
“ emigration,” the fernumt of the Revolution, and want of 
material and of funds had thoroughly disorganized her army. 
The first engagcmt‘nts were singularly di.sgraeeful. Near Lille 
tho French soldiers fled at sight of the Austrian outposts, crying 
Nous somines irahis, and murdered tlicir general (April 29). 
J'hc commanders-in-chief of the armies that were formed became 
one after another “ suspects ” ; and before a serious action had 
been fought, the three armies of Rochambeau, Lafayette and 
Liickner had resolved themselves into two commanded by 
Dumoiiriez and Kellernmnn. Thus tlic disciplined soldiers of the 
Allies had apparently good reason to consider the campaign 
before them a military promenade. On the Rhine, a combined 
army of Prussians, Austrians, Hessians and anigrrs under llie 
duke of Brunswick was formed for the invasion of France, flanked 
by two smaller armies on its right and left, all three being under 
the supreme command of the king of Prussia. In the NethcrlaiKL 
the Austrians were to besiege Lille, and in the south the Pied- 
montese also took the field. The first step, taken against 
Brunswick's advice, wa.S‘ the is.sue (July 25) of a proclamation 
which, couched in terms in the last degree offensive to the Frcm h 
nation, g<*neratcd the spirit tliat was afterwards to find ex- 
pression in the “armed nation” of I793“4 j sealed the fate 
of Louis X\T. The duke, who was a model sovereign in his own 
principality, sympathized with the constitutional side of the 
Revolution, while as a soldier he had no confidence iti the succc.^s 
of the enterprise. After completing its preparations in the 
leisurely manner of the previous generation, his army crossed 
tho French frontier on tlio 19th of Augn.'^t. Longwy was easily 
captured ; and the Allies slowly marched on to Verdun, which . 


was more indefensible even than I.ongwy. The commandant, 
('olonel }?eaurep!iin‘, shot himself in despair, and the place 
surrendered on the 3rd of September. Brunswick now began his 
march on Paris and approached tlie defiles of the Argonne. 
Hut Dumoiiriez, who luid been training his raw troops at 
Valenciennes in constant small engagt'ments, with the purpose 
of invading Helgiiini, now threw him.self into the Argonne by a 
rapid and daring flank march, almo*;! under the eyes of the 
Prussian advanced guard, and barred the Paris road, summoning 
Kellermann to hi.s assistance from Metz. The latter moved but 
slowly, and before he arrived the northern part of the line of 
defence had been forced. Dumoiiriez, undaunted, changed front 
so as to fai‘e north, with his rigiit wing on the Argonne and his 
left stretching towards Uhulons, and in this position Kellermann 
joined him at St Menehoiild on the igth of September. 

Brunswick meanwhile had passi‘cl the northern defilch and had 
then swung round to cut oil Duraoiivie/. from Chiilons. At the 
moment when the Prussian manoeuvre was n<*arly 
completed, Kellermann, commanding in Dumoiiricz's 
momentary ab.sence, advanced his left wing and look up a posi- 
tion between St Menehoiild and Valniy. 'I'lie result was the 
worlibrenowned (annfmado of Valmy (September 20, 1792). 
Kellcrmann’s infantry, nearly all regulars, stood steaih. 'Ihe 
French artillery ju.stified its reputation as the best in I'airope, 
an<l eventually, with no more than a half-hearted infantry 
attack, th(‘ duke brok(‘ off the action and retired. 'I'his trivial 
engagement was the turning-point of the campaign and a land- 
mark in the world’.s history. Ten days later, without firing 
another shot, tho invading army began its reirt'al. Jhimouriez’s 
pursuit wa.s not .scriou.sly press(‘d ; ho occiifiicrl himself chiefly 
with a series of subtle and curious negolialioiis which, with tlu! 
general advance of llu* French troops, broughl about the (oiu- 
plete withdrawal of the emany from the soil of Fram e. 

Meanwhile, the French hnees in the south had driven back 
the Piedmontese and had conrjuered Savoy and Nice, .\nother 
French sui cess was the daring t‘xj)e(lilion inb) (Germany 
made by Custiin* from Alsace. ( usline captured Mainz 
itself on the 21st of Ocloher and [)enetTalc‘d as tar as I' rankfuTt. 
Jn the north the Austrian siege of l.illt' had eomjiletely fa.ilcd, 
and Dumou’T', now resumed his interrupted si'heine for l!a* 
invaHon of the Netherlands. II is forward movement, made as 
it was late in the season, surprised the. Austrians, and In* di.sposed 
of enorinoiisly superior forci's. On the 6lh ol Xoveml)er he won 
the first great victory of the war at Jemappes near Muns ami, this 
time advancing Ixddly, lu* ov(*rran iIhj whole country from Namur 
to Antwerp within a month. 

Such was tho prelude of what i*' called the “Great War” in 
England and the “ J?.popee ” in France. Before going further 
it is neces.sary to siimniari/e the special features ol the Frenr li 
army— in leadership, discipline, tactics, organization and move- 
ment — which made these campaigns the .mhetype ol modern 
warfare. 

At the outbreak of tlu- Rt'vohil iou the I'n'iitlj army, like other 
armh'S in Europe, was a “ voluiitaiy " Ion;; .srrvuM; anny , auginuib tl 
to some extent m war by diafl.s t)i militia. 

On» of llic first prol>h‘u»s that the ('onsliLuent As.sembly took 
upon It.self to .solve was the nationalization ol thi.s slriitly loyaj ami 
]irofessional force, and as early a.s Octoher 1789 tlu; woid ^ p . 

“ (onsciijdion ’’ was lusud in its debates. But it 
decreed neverllieh ss that frie enlistment alone befitted fjg 2 *t 796 
a free people, and the regular army was lei I uualteie<l 
inform, I low'ovei, a National (luaid came Hito ••\j.sleii<e side by 
ade with it, and the liistoiy ot I'n-nch aimy oi;.;.'iiijzation in the 
next lew years i.s Hie IiJ.stoiyof the fusk'U ol tii<*se two elements. 
The first step, a.s leganls the re^id.ir unny, wa.s the abolition of 
projmetaiy ri;dit.s, the seu.il nuinl)enng of reguuenls tijioiighoiit 
the Aimy, and the di.sb.iiidmenl ot tlie, Mais<di du lei. 'I ho 
lU'xt was the }>roiuotioii ot d'-^c'i\ing sfildjers to fill the numei(uis 
vacamies caused by tla* emigiation. Along with lhes«\ however, 
there came to the suifaee many iixompettmt Usnlers, liivouritcs in 
the political clubs of Fans, »,Ncc., and the old stiict disci}»Iine became 
imjiossible owing to the liecjueiit iiiteiveiition ol the ( ml autliouties 
ill matters allediiig it, tin- denunciation ot generals, and e.spccialiy 
tho w'ild w'OuIh and wiltl behaviour ot " V(»lunteer " (embodied 
national guard) battalions. 

When w'ar c.ime, it was soon found Ih.it tlu: regidars liad falhn 
loo low in numbers ami that the national guanl demanded too high 
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pay, to .idinit ol devdopinf^ tho expected field strcuRlh. Arms, 
disciplnu*, alike were wanting to the new levies, and the 

n*piiise ol Brunswick W'as effected by inanceuvring and lighting on 
the old lines and chiefly with Iho old army. The ciy of La patrie 
vn danger^ after giving, at the crisis, the highest moral snpj)ort to 
the troops in the front, dwindled away after victory, and the French 
government (.oiUented itself with the half nieasures that had, 
apparenlK, siifiiced to avert the jieril. Alore, wdicn the armies w-ent 
into winter «jn.uters, the Volunteers claimed leave of absence and 


went home 

Jiul in tho spring of 1703, confronted by a far more serious peril, 
the govenunent took strong incasmes. Univcr.sal liability was 
.is,.« ited, and passed into law. Yet even now wliole cla.sses olitained 
« \emplion and tin* right ol .sub.stitulion .is u.sual forced the burden 
<d service on the pooler classes, so that of the 100,000 men called 
on for thi' regular army and 200,000 for the Volunteers, only some 
1, So, 000 w’ere .11 tnally r;iis<‘d. Desertion, generally regarded as tlie 
L urse of iiiolessionai aimies, became a conspicuous vice of the 
d' lendeis of the Rejiiiblic, except at moments when a .supreme crisis 
called forth supreme devotion moments which naturally w'ere 
more (ii less ])rolonged in jiiojuirLion to the gravity of the situation. 
Thus, while it almost disappeared in the great effort of 1703-1794, 
wfieii the armies sustained bloody re vei:iL*s in distant wars of conquest, 
.IS 111 1700, if ])rompfly io.se ag.'iin to an alarming height. 

\Vliile this unsatisfactory gener.il levy was i»eing made, defeats, 
di ieclions and invasion in eanie.st came in rajiid succession, and to 
deal with the almost de.sjierate eiiK-rgeiit y, the ruthless 
('oinmiltec of Public Safety .sjiiang into existence. “ The 
levy is to b(‘ univcr.sal. Unmarried citizens and widowers 
without children of ages from j 8 to 25 are to be c.alled iij> 
fiisl,” aiid45o,cK>o recruits were immediately obUimed by 
this single act. Tlie coinjdcte amalgamation of the regul.ir 
and volunteci units was derided upon. 'I'he wiiite uniforms ot tht 5 hue 
gave jdace t(j the bliu* ol the National Gu.ird in all arms and services, 
'riie titles ol olliceis well* ( lianged, and in facd every relic ol the old 
regime, save tlie mheiited .solidity ol the old legular battalions, w'as 
s\ve])t .iwav. I'liis rou;;li eombiiiation ot line and voluntc‘ersth(Telore 
loi the '‘Am.ilgam" wms not oiiieially begun until 1704— iiui.st be 
understood when we refei to the French arm> of llondschoote 
or of W.ittigni'* . ll i out aim'd, |)y reason ol its universality and also 
bei ause men weie bet ter oil in the ai mv than out ol it if thev stayed 
at home thev *nt 111 daily ((Mr ol deiiuiu i.ilion and the giiillotiiK* - 
tin best eleineiits of tlie J'leiich nation To some exit nl .it any lale 
tlie pohlii al <orn'/s 7 '’.s bad been weeded out, and though the informer, 
here, is elsewlieri', struck uns(‘(‘u blow's, the imissol the army gradii.dly 
evolved ils true le.ulers and obeyed them It was, th<'U‘lore, an army 
ol individual eilizeii-.soldicrs of the best tyjK*, W'eldeil by the eneiiiv's 
lire, ami coii.slious ol ils own .solidaiilv in tlie midst ol the I'levolu- 
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1 1011.11 v chaos. 

Altei' the sy.sleiu underwent but little r.idiral change uniil 

the end ol the Revolution. iry jicriod Its regiments giew m military 
v.ilue month by month and attained their highe.st level in the gre.it 
i.imp.iigii ol 170^*. In 1705 the liemh for(,es (now all styled 
.N'atioii.d (iuaid) consisted ol 331.000 men, ol wdiom 3:13,000 were 
inlaiiliy (loo 3 battalion demi -brigades), <17,000 liglii infantry 
(V’ demi-bi igades), 2<),ooo artilleiy, 20,000 engineers and 511,000 
lav.ilrv. rills novel army develojied novel fighting methods, 
aliove all in th<’ intanlry. 'I'liis arm li.id just receivi'd a new' drill- 
book, as the result of a piolongi'd contioversy (see Ini-.xniry) 
betw<‘eii lh<- advocates ol '‘lines" ,ind “columns," and this drill-book, 
whil<‘ n taining the juimiple ol the line, .sid controversy at lest by 
admitting battalion columns ol attack, and movements at the 
" ipiiek " (100-120 ]Mces to the minute) iuste.id of at tho “ slow-' " 
m.Mi ll (7f»). On these tw'o jue.sciiidions.ignoiiiig, I he rest, the practical 
tioop ieadeis built up the iicw’ tactics little by liitle, and alino.st un- 
ioiisciousl\ The ])rocess of e\olution cannot be stated exactly, for 
the oIIrcis learned to u.se and even to itneiit now' one form, now' 
another, .ucoiding to giouud and circiim.slances. But the main 
stream ol progress is ea.sily (listiiigiiishable 

l lie ( arlier liattles were fought more 01 less according to tlie drill- 
book, paitiv in line for lire action, partly in column for the bayonet 
Tactics idtaik But line movements reipiired the most accurate 
ilrill, and what was attainable alter years of practice 
with n‘gul;irs moving at the slow maich was w’holly impo.ssible 
lor new' levii"^ nun mjlf at 120 jnices to the minute. When, therefore, 
th<' hue m.in hed oft, it broke up into a .shapeless sw'arm of individual 
I'rt'fs. 'rius was the form, if form it can be Ccalled, of tho tactics of 
!7'M “ horde tactic.s," as they have <piite jii.stly been called — and 

a U w sucli experiences a.s that of llondschoote .sulliced to suggest the 
need ol a renuxly. This was found in kivping as many troops .as 
]iossible out ol the tiring line. From 1 7<)4 onwards the latter becomes 
tl.inner and thinner, and instead of the drill-book form, with halt the 
.irmy firing m line (jiractically in liordes) and the other half in .support 
m columns, wi' Inul the rear lines becoming more and more iini>ortant 
and nimuToiis, till at last tbe fire of the leading line (skirmishers) 
becomes msigmticant, and the dicisioii rests w'itli tlie bayonets 
ot the closed ma.sses in iM.ir. Indeed, the latter otten used mixed 
line .ind column formations, w'hi.'h enabled them not only to charge, 
but to fin* clns<-orde“ volleys — absoliitelyregar<llessof the skirmishers 
1" I font. In other words, the bravest ami coolest marksmen were let 


loose to do what damage they could, and the rest, massed in clo.se 
order, were kept under the control of their ofiicers and only exposed 
to the dissolving influence of the fight wdum the moment arrived to 
deliver, whether by fire or by shock, tlie dcci.sive blow'. 

The cavalry imderw'cnt little change in its organization and tactics, 
which remained as in the drill-books lounded on Fredin*ick's practice. 
But except in tlie case of the hu.s.siirs, who wore chiefly ^ . 
Alsatians, it was thoroughly disorganized liy the emigra- J*'’* 
tion or execution of the nobles w'ho had officered it, and ^ ® 

for long it W'as incapable of facing the ho.stilc .squadrons® ^ 
in the open. Still, its elements w’ere good, it was fairly w'ell trained, 
and mounled, and not overw'helmed w'ith national giuird drafts, and 
like the other arms it duly evolved and obeyed new loaders. 

In artillery matters this jieriod, T792-i7(>b, marks an important 
progress, due above all to Gribeauv.'ii (7.7^j and the two dii Teils, 
Jean l*ierre (1722-1794) and Jean (1733-1820) who were Napoleon’s 
instructors. 'J‘he change was chiefly in organization and equipment 
— the great tactical development ol the arm w'as not to come until 
the time of the Grande Armle — and may be summarized as the 
transition from bat t.alicm guns and reserve artillery to batteries of 
“ hoi'^e and tield." 

The engineers, like the .artillery, were a technical and non-nobl<‘ 
corps. Tliey e.scaped, therefore, most ol the troubles of the Revolu 
tion — indeed the juiillery and engineer olficers, Napoleon and Carnot 
amongst them, wuTe cons]ucuous in the political regeneration ol 
France — and the en.gineers carried on with little cliangc the traditions 
of Vauban and C'ormontaingne (see FoRTiricATiox ani> Sieoicc'Raf'i ). 
Beth thes<‘ corps were, after the Revolution as before it, the best in 
Tuirope, other armies admitting their .sujKTiority and follow'ing their 
prc'cepts. 

fu .ill this the army natiirallv outgreW' its old " linear " organiza- 
tion. Temporary divisions, ciilled lor by momentary necessities, 
])l.aced under selected gener.ils and released from the detailed super- 
vision of the (,oTnin.aiuler-in-chicf, soon becarni*, tliough in an irregulai 
and haphazard la.shion, permanent organisms, and by 179C) the 
divisional system had Ix'comi* practically nuivcr.sal. The next stej), 
as tho armies bec.ime fewei ami larger, w'a.s the tenijumiry grouping 
ol divisions; this too iu turn became jiernianent, and bccpieatlx'd 
to tlie mililiiry W'orld of to d.iy both th(‘ army corps and the capable, 
sell-ieliant and enterjuisiug .suliordiiiate generals, lor w'hom the 
old IiiKMi organization had no rcxjui. 

This sulxlivisioii ot forces w'as intimafely conneclixl with the 
general method of making w'ar adoplcal by the " New Frem h," 
as their einmiies called them. What .istoinsheci the Allies most 
of all W'as the number and the vidocily ol tlie Repub- .... 
iicans. 'J liese improvised aimies had in fact nothing to ^ | V 

delay them, 'bents were iiniirocurable tor w'ant ol money, 
imtransportable for want ol the enormous iiumlier ol ” ^ 

wagons tliat would have Ix'eii requiivd, and .'ilso un- ^ 
net-essary, for the di.scomlort that w'ould have caused wholesale 
desertion in ])rofe.ssioiial annie.s w'as cheerfully borne by tin* mcai ol 
17<J3-1794. Su]q>lie.s lor armies of then unheaid of size could not 
bi- earriisl in coiivoy.s, and the Frencli soon bei'ame familiar with 
‘‘li\mg on the country." 'Ihus 1793 saw the birth of the modern 
sj^btcin ol war — rapiditv of nioveineut, full develo]unent of natioiitil 
.strength, bivouacs and leqiiisilioiis, ,'ind torce, as agaiii.st cautious 
maiiauiviing, small professional armies, tents and lull rations, and 
chicane. 'I'he first represent(*d the decision-compelling spirit, the 
second the spirit of ri.skmg little to gain a little. Above all, the 
decision-corn pi ‘lling sjiirit was reiiitorced by the j)resence of the 
emissaries ol the Committee ot Public Safety, the " ivjireseiitative.s 
on mi.s.sion " wdio practically controlled the guillotine. There wen* 
civil otticials with tlu* armies ol the Allies loo, but their chief function 
was not to iiituse desjierate energy into the military oiierations, but 
to see that the troops did not nualtreat civilians. Such w'cre the 
fundamental principles of the " New French " method of w'arfaie, 
from which the W'aifare of to-day descends in the direct lim*. 
But it W'as only after a ixaiiiful period of trial and error, of waste 
and misdiri'ction, that it became possible for the French army to 
have evolved Napoleon, and for Napoleon to evolve the iirinciiik s and 
methods of war that conformed to and ]>rotited to the utmost by 
the new conditions. 

'I'hose campaigns and battles ot this army which are described in 
detail in the jireseiil article have been selected, some on account of 
their historical importance — as producing great results ; others from 
their military interest — as typifying and illustrating the nature ot 
the revolution undergone by the art of war in these heroic years. 

Campaigns in the Netiierland.s 

The year 1795 opened disastrously for the Republic. As a 
consetjuence of Jemappes and Valmy, France had taken tlie 
offensive both in Belgium, which had been overrun by 
Dumoiiriez's army, and in the Rhine countries, where (Justine 
had preached the new gospel to the sentimental and half- 
discontented Hessians and Mainzers. But the execution of 
Louis XVI. raised up a host of new and determined enemies. 
England, Holland, Austria, Prussia, Spain and Sardinia promptly 
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formed tlie First Coalition. England poured out money in pro- 
fusion to pay and equip her Allies’ land armies, and herself began 
I lie great struggle for the command of the sea (see Naval Opera- 
tions, below). 

In the Low Countries, while Dumouriez was beginning his 
proposed invasion of Holland, Prince Josias of Saxe-Coburg, 
the new Austrian commander on the Lower Rhine, 
wi^nden, advanced with 42,000 men from the region of Cologne, 
and drove in the various detachments that Dumouriez 
luid posted to cover his right. The P'rench general thereupon 
abandoned his advance into Holland, and, with what forces he 
could gather, turned towards the Meuse. 'I'he I wo armies met 
at Neerwinden {q,v.) on the 18th of March 1793. Dumouriez 
had only a few thousand men more than his opponent, instead 
of the enormous superiority he had had at Jemappes. Thus the 
enveloping attack could not be repeated, and in a battle on eciual 
fronts the old generalship and the old armies had the advantage. 
J)umouriez was thoroughly defeated, the house of cards collapsed, 
and the whole of the P'rench forces retreated in confusion to the 
strong line of border fortresses, created by Louis XIV. and 
V'auban.^ Dumouriez, witnessing the failure of his political 
sc'liemes, declared Jigainst the Republic, and after a vain attempt 
to induce his own army to follow his example, lied (April 5) into 
tlie Aiistriaii lines, 'i’he leaderless Republicans streamed back 
to Valenciennes. There, however, they found a general. Picot 
(comte de) Dainpiern*, was a regimental officer of the old army, 
who, in spite ol his vanity and extravagance, possessed real 
loyalty to the new order of things, and brilliant personal courage. 
At the darkt'st hour he seized the reins without orders and without 
reference lo seniorit) , and began to re('onstruel the force and 
the spirit of the shattered army by w'ise administration and 
dithyrambic ])roclaniations. Moreover, he withdrew it w'(*ll 
behind \'alenciennes out of reacli of a second revtTse. 'I'he 
region ol Dunkirk and Cassel, the camp of La Madeleine near 
Lille, and Jlouehain were mafle the rallying points of the Nioious 
groups, the princi])al army being at the last-named, but the 
blow of Neerwinden had struck deep, and the army was for long 
incapable of service, what with the general distrust, the mi^* 
corKluct ol the newer battalions, and the discontent of the okl 
white-coated regiments that were left ragged and shoeless tc» 
the profit of the “patriot" corps. “ Jfe\Nare of giving horses 
to the 'Hussars of Liberty,’" wTote (arnot, all these new 
corps are abominable." 

hVanee was in fact defenceless, and the opportunity existed 
for the military promenade to Paris that the alli(^d statesmen had 
imagined in 1792. Hut ('oburg now aas<*d to be a purely 
Austrian commander, for one by one allied contingents, with 
instructions that varied wdth the })olitieal aims of the various 
governments, began to arrive. aMoreover, he. had his own views 
as to the political situation, fearing especially to be the cause of 
the queen's death as Hrunswick had been of the king's, and 
negotiated for a settlement, 'fhe story (jf these ncgotiatifms 
should be read in ('huquet's Valencinincs-- '\l gives the key to 
many mysteries of the campaign and shows that though the 
revolutionary spirit had already passed all understanding, 
enlightened men such as Coburg and his chief -of -.staff Mack 
sympathized with its first efforts and thought the constitution 
of 1791 a gain to humanity. “ Jf you come to I'aris yim will 
find 80,000 patriots ready to die,” said the E'rench negotiat<)rs. 
“ The patriots could nf)t resist the Austrian regulars," replied 
Coburg, “ but f do not propose to go to l*aris. I desire to see 
a stable government, with a chief, king or other, with whom 
we can treat." Soon, however, the.se persfuial negotiations 
were stopped by the emperor, and the idea of restoring 
order in France became little more than a pretext 
A///cl intrigue amongst the confederate powders, 

each seeking to aggrandize it.self at France’s expense. 
“Jf you wisli to deal with the French," observed Dumouriez 
ironically to 0 >burg, “ talk ‘ constitution.’ You may beat them 
but you cannot subdue them.” And their subjugation was 
becoming less and less possible a.s the da}'s went on and men 
* For the following operations sec maji in Sp.\Ni.sn SucrE.ssiON War. 


talked of the partition of France as a question of the moment 
like the partition of Poland— a pretension that even the emigres 
resented. 

Coburg’s plan of campaign was limited to the objects acceptable 
to all the Allies alike. 11c aimed at the conquest of a first-class 
fortress *- Lille or Valenciennes — and chiefly for this reason. 
War meant to the burgher of Germany and the Netherlands a 
special form of haute politique with which it was neither his 
business nor his inclination to meddle. He. had no more com- 
punction, therefore, in selling his worst goods at the best price 
to the army commi.ssaries than in doing .so to hi.s ordinary 
customers. It followed that, owing to the distance l>etween 
Vienna and Valenciennes, and the exorbitant prices charged bv 
carters and horse-owners, a mere concentraliou ol Austriaii 
troops at the latter place cost as much as a <‘ampaign, and the 
transport expenses ro.se to such a figure that <'r)biirg‘s first duly 
WU.S to find a strong pku'e to .serve as a market for llie couiitry- 
side and a depot for tlie supplies purchased, and to liju e it as 
near as possible to the front to save the hirt* of vehicles. As lor 
the other governments whicli (‘oburg served as best he could, 
the object of the war was material conee.ssioiis, and it would he 
ea.sy lo negotiate for the ce.s.sion of Dunkirk and \'alencienne.^ 
when the Hrili.sh and Austrian colours already wa\ed there. 
The Allies, therefore, instead of following up ilieir advantage over 
the French field army and driving forward on the open Paris 
road, .set their laces w'eslward, intending to capture \’alenciennes, 
Le (^)uesuoy, Dunkirk and Lille oik' after tlu; other. 

Darnpierni meanwhile grew le.ss confident fis resfionsibiiit y 
settled upon his shoulders, (finite unahk; to believe that (‘(.buig 
would bury himself in a mazi‘ of rivers and lortresses 
when he could scatter the Fnnch army to the winds 
h\ a clirecl advance, he was discjuicted and puzzled ^Unnes, 
by the Austrian investment ol ('onild;. I’his was 
follow'ed by skirmishes around Valeiu iennes, so unlavourahle 
ti> tiu French that tlu'ir ofileers lell it would he luadne.ss to 
venture lar beyond the supjiorl of the fortres.s guns. Put the 
representatives on mi.ssion ordered Danipit nv. wlio was le- 
organizii.g l\is aimv at Ihmehain, to advanei' and oe( u])v l•'ama^s 
camp, i‘a.st of Valencienms, and .soon alterw'ards, di.sregajding 
his piotests, b:ule him relieve (bnde at all costs. His skill, 
though not ( ommensuratewilh his })ersonal courage and de\ otnm, 
sullK'ed to give him tin* idea of attacking ('ohiirg on llu* right 
bank f)f the Scheldt whih' ( lerfayt, with the corps covering the 
.siege o I ('onde, was on the lelt,and tlicn to turn against Ck rla\ t 
— ill fact, to operate on interior lines— but it was far Iroiii bemg 
cidecjuate to the task of beating either with the disheaitencd 
forces he commandcfl. On the isL of May, while ( lerla\ I was 
held in clieck by a v< ry vigorous deinonslralion, ( obiirg’s 
positions west of (^luievrain wen’ attacked by Dampierre hiin.^ell. 
'J'he French won .some local siii'ces.se.s by force of mimb'is and 
surpri.sc, but the Allies rcc:cj\Trccl themselves, thanks chiefly to 
the address and skill of (olonel Mack, and drove* the Rcfiuhheans 
in dLsorder to their entrenehrnenls. l)amj>ierre*s disec)uia!.»c m( ul 
now became de.speral ion, and, urged on by the p*preseiitati\t's 
(who, be it said, had e\i)c)Sc‘d their own lives freely i nough in 
the ac tion), hci attacked (lerfayt on the 8th at Kaisines. Tla* 
troofis fought far better in the woods and hamlets west of the 
Sc heldt than they had clone in the plains to the* east. Pul in 
the heat of the ac tion I)ain|)icrre, l)ec-oming again the brilliant 
scflcjier that he had bec-n before res))cmsibilil\ stifled him, risked 
and lc).«,t his lift! in leading a storming party, and hi.s men retired 
sullenly, thougli this time in good ord<*r, to Valenciennes. Two 
davs later the French gave up the* open field ancl retired into 
X’alc’iK iennes. 1 )amy)ic‘rre's remains were by a \ot(‘ ol ihe 
Convention orckrc‘d to be deposited in the I’anllieca). Put lie 
was a ” ci-devant " noiilc*, tiic* demagogues dcmouneecl him a.^ a 
traiior, and the only honour finally paicj to the man wiio h/tcl 
tided over the wc‘cks of greatest danger was the placing ot his 
bust, in the strange* company of lho.se eff Prulus and .Marat, in 
the chambe^r of deputies. 

.\nolher pause fullowc’d, ('oburg awaiting the Prilish eontingc lit 
under llie duke ol ^'oJ■k, and the Republicans endeavouring tcj 



FRENCH REVOLUTIONARY WARS (IN THE NETHERLANDS 


assimilate tlie reinforcements of conscripts, for the most part 
undesirables,” who now arrived. Mutiny and denunciations 
augmented the confusion in the French camp. Plan of campaip^n 
th(;re was none, save a resolution to stay at Valenciennes in the 
hope of finding an opportunity of relieving Cond6 and to create 
diversions elsewhere by expeditions from Dunkirk, Lille and 
Sedan. These of course came to nothing, and before they had 
even started, Coburg, resuming the offensive, had stormed the 
lines of Famars (May 24), whereupon the French army retired 
to Bouchain, leaving not only Conde ^ but also Valenciennes to 
resist as best they could. The central point of the new positions 
about Bouchain was calk'd (Caesar’s Camp. Here, surrounded 
by streams and marshes, tlie French generals thought that Ihcdr 
troops were secure from the rush of the dreaded Austrian cavalry, 
and Mack himself shared their opinion. 

Custine now took command of lh(‘ abjectly dispirited army, 
the fourih change of command within two months. His first 
task was to institute a severe discipline, and his prestige was so 
great that his mere threat of death sentences for offenders pro- 
duced the desired effect. As to operations, he wished for a 
concentration ot all possilile forces from other parts of the frontier 
towards Valenciennes, even if necessary at the cost of sacrificing 
his own compu'St of Mainz. Hut after he had induced the govern- 
ment to assent to this, the generals of the numerous other armies 
refu.scd to give up their troops, and on the 17th of June the idea 
was abandoned in view of the growing seriousness of the Vendcan 
insurrection (sec Vkvokic). ('ustinc, therefore, could do no more 
than continue the work of reorganization. Military operations 
were few. Coburg, who had all this time succeeded in remaining 
concentrated, now found himself compelled to extend leftwards 
towards k'landers,-' for ('ustiia; had infu.sed .some energy into the 
scattered groups ot tlie Kepiiblii'uns in the region of Douai, 
T-ille and J)unkirk —and during this respite the Paris Jacobins 
sent to the guillotine both Custine and his successor La Marlit^re 
before July was ended. Loth were “ ci-devant ” nobles and, .so 
far as is ascertainable, neither was guilty of anything worse than 
attempts to make his ordt'rs respected by, and himself popular 
with, the soldiers. 15 y this time, owing to the innunierahli' 
denunciations and arrests, the ('on fusion in the Army of the North 
was at its height, and no further attemfit was inacie either to 
relieve Valenciennes and Conde, or to jiress forwanl from Jalle 
and Dunkirk. Conde, starved out as ('oliurg desired, ( apitulatcd 
on the loth of June, and the Austrian.^, who had done their work 
as soldiers, but were filled with pity lor their suffering and 
distracted enemies, inarched in with food for the women and 
children. Valencituines, under the energetic (leneral Ferrand, 
held out bravely until the fire of the Allies became 
vi/en- intolerable, and then the civil population began to 
€ienn»H. treachery, and to wear the Bourbon cockade in 

the open street. Ferrand and the representatives 
with him found themselves obliged to surrender t<i the duke of 
York, who ('ommanded the siege corps, on the 28th of July, 
after rejecting the first draft ot a capitulation sent in by the 
duke and threatening to continue the defence to the bitter end. 
Impossible as this was known to Ik? — for Valenciennes seemed 
to have become a royalist town— Ferrand 's soldierly bearing 
carried the day, and h(mc)ural)le terms were arranged. U'he 
duke e\'en offered to assist the garrison in repressing disorder. 
Shortly after this the wreck of the field army was forced to 
evacuate Caesar's (amp after an unimportant action (Aug. 7-8) 
and retired on Arra.s. By this they gave up the direct defence 
of Ihv- Paris road, but placed themselves in a “ flank po.5ition ” 
relatively to it, and secured to themselves the resources and 
rei iforccrncnts available in the region of Dunkirk - Lille. 

J C'ohurg relrained Irom a regular siege of Conde. lie wished to 
gain po.s.se.ssi(m ol the lortiess in a defensible slate, intending to use 
it as Ids own fleput later in the ytvir. He theref(»re reduced it by 
lamine. During Hie .siege of Valencieune.s the Allie.s ai>pear to have 
been supplied from Mons, 

- Henceforth to the end of i7<)\ holli armies were more' or le.ss 
** in cordon," the cordon ]K>ssessing greater or less density at any 
particular monicnt or place, -according to the immediate intent ions 
of the resj)ective commanders and the general military situation. 


Bouchain and Lambrai, Landrecies and Le Quesnoy, were left 
to their own gairisons. 

With this ended the second episode of the amazing campaign 
of 1793. Military operations were few and spasmodic, on the 
one side because the Allied statesmen were less concerned witli 
the nebulous common object of restoring order in France than 
with their several schemes of aggrandisement, on tlie other 
owing to the almost incredible confusion of hYance under the 
regime of Danton and Marat. The third episode shows little 
or no change in the force and direction of the allied efforts, but 
a very great change in France. Thoroughly nuised by disaster 
and now dominated by the furious and bloodthirsty energy of 
the terrorists, the French people and armies at last set before 
themselves clear and definite objects to be pursued at all costs. 

Jean Nicolas Ifouchard, the next officer appointed to command, 
had been a heavy cavalry trooper in tlie Seven Years' War. His 
face bore the scars of wounds received at Mindcn, and 
his bravery, his stature, his hold and fierce manner, ' 

his want of education, seemed to all to betoken the ideal sans- 
culotte general. TUit he was nevertheless incapable of leading 
an army, and knowing this, carefully conformed to the advice 
of hi.s staff officers Berthclmy and Gay-Vernon, the latter of 
whom, an excey>tionalIy capable officer, liad been ('ustinc's chid 
of staff and was consequently under su.spicion. At one inomenl 
indeed, operations had to be suspended altogether because liis 
fiapers were seized by the civil authorities, and amongst them 
were all the confidential memoranda and maps required for 
the business of ht?adquarters. It was the darkest hour. The 
V'end 4 ans, the pei'ple of Lyons, Mar.seilles and Toulon, wen* in 
open and hitherto successful revolt. \'alt*nci(mne.s had fallen 
and Goburg’s hussar parlies pressed forward into the Somme 
valley. Again the Allies hart the decision of the war in their 
own hands. ('obiirg,in(leecl,w'a.s still afraid, on Marie Antoinette’s 
account, of fon'ing the Republicans to extremities, and on 
military grounds too he thought an advance on Paris hazardous. 
But, hazardous or not, it waiiild have been attempted but for 
the ICnglish. The duke of York had definite orders from his 
governmi'nt to capture Dunkirk — at jiresent a nest of corsairs 
which interfered with the C'hanncl trade, and in the future, it 
was hoped, a second Ciibraltar- -and after the fall of Valencienni's 
and the capture of C aesar’s Camp the English and Hanoverians 
marched fiw'a\, via Tournai and Ypres, to besiege the coast 
fortress, 'riiereupon the king of Prussia in turn called off his 
contingent for operations on the middle Rhine. Holland, too, 
though she maintained lier contingint in face of Lille (where 
it covered Flanders), was not disyio.sed to send it to join the 
imperialists in an adventure in the heart of lYance. Coburg, 
therefore, was brought to a complete standstill, and the .scene 
of the decision was .shifted to the district bctw'cen Lille and the 
coast. 

Tliither came ('arnot, the engineer officer w'ho was in charge 
of military affairs in the (’ommittee of Public Safety and is 
known to history as the “ Organizer of Victory.” His views of 
the strategy to be pursued indicate cither a imroly geographical 
idea of war, which does not square with his later principles and 
practii'c, or, as is far more likely, a profound disl^licf in the 
capacity of the Army of the North, a.s it then .stood, to fight a 
battle, and they went no further than to recommend an inroail 
into Flanders on the ground that no enemy would be encountered 
there. This, howwer, in the event developed into an operation 
of almost decisive importance, for at the moment of its inception 
the duke of York was already on the march. Fighting en ton If 
a very severe but successful action (Ltnccllcs, Aug. 18) with the 
French troops encamped near Lille, the Anglo-Tlano\’eriiUis 
entered the district — densely intersected with canals and 
morasses — ^around Dunkirk and Bergues on the 21st and 221UI. 
On the right, by way of Fumes, the Briti.sh moved lowarcL 
Dunkirk and invested the east front of the weak fortress, while 
on the left the Hanoverian field marshal v. Frey tag moved via 
Poperinghe on Bergues. The French had a chain of outposts 
betw-een Fumes and Bergues, but lYeytag attacked thcr- 
resolutely, and the defenders, except a brave handful who i 
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to cross bayonets, fled in all directions. The east front of 
Bcrgiies was invested on the 23rd, and iFreytag spread out his 
Dunkirk. covcr the duke of \'ork’s attack on Dunkirk, 

his right being opposite Bergucs and his centre nl 
Bainbeke, while his left covered the space Ijetwccn Roosbrugge 
and Ypres with a cordon of posts. Houchard was in despair 
at the bad conduct of his troops. Hut one young general, 
Jourdan, anticipating Houchard 's orders, had already brought 
a strong fonx; from l.ille to Cassel, whence he incessantly harried 
Frey tag’s posts, t’arnot encouraged the garrisons of Dunkirk 
and Bergues, and caused the sluices to be opened. The mor<il 
of the defenders rose rapidly. Houchard prepared to bring up 
every available man of the Army of the North, anrl only wailed 
to make up his mind as to the direction in whi< h his attack should 
be maxie. The Allies themselves recognized the extreme danger 
of their position. J t was cut in half by the (jreat Morass, stretidies 
of which extended even to Fumes. Neither Dunkirk nor 
IkTgues could be completely invested owing to the inundations, 
and Freytug sent a message to King George III. U) the effect 
that it Dunkirk did not surrender in u fev\' days the expedition 
would hit a comphde failure. 

As for the French, they could hardly believe thr‘ir good fortune. 
Generals, staff officers and representatives on mission alike were 
eager for a swift and crushing (offensive. “ ‘ Attack ’ and ‘ atUick 
in mass ’ became the shibboleth and tlie aitch-phrase of tlie 
camps” (( huqiiel), and fortresses and armies on other parts of 
tlie frontier were imperiously called upon to supply laq^e drafts 
for the Army of tlie North. (iay-Vernon s strategical instinct 
found expression in a wide-ranging movement designed to secure 
tlie absolute annihilation of the duke of Yoi k’s forces. He^gi^ning 
with an attack on the Dutch posts nortli and east of Lille, the 
army was then to press forward towards Fumes, the left wing 
holding Freytug's left wing in check, and tlio right .swinging 
inwards and across the line of retreat of Ixith allied corps. At 
that moment all men were daring, and the scheme was adopted 
with cnlluisiasm. On the 28th of August, consequently, the 
Dutch posts were attacked and driven away by the niobiJc 
forces at I-ille, aided by parts of the main army from Arra.s. 
Hut even be:fore they had fired their last shot the Republicans 
dispersed to plunder and compromised Ibcir success, Houclmnl 
and Ckiy-Veriion began to fear that tlieir army would not emergt* 
succe.ssfully from the supreme te‘st they were about to impose 
on it, and from this moment the sclicme of (le.stro\ ing the 
ICnglisli began to give way to the siiTipj(?r and safer idea of 
relieving Dunkirk. 'J'he place was so ill-e piipped that after a 
few days’ siege it was /;/ rxirewis^imd the jioiitical importance of 
its preserv'alion led not merelv tlic civilian representatives, but 
even Carnot, to implore Houchard to put an end to the crisis at 
on<-e. On the 30th, Cassel, instead of Ypres, was designated as 
the point of concentration for the “ mass of attack.” 'Diis 
surprised the representatives and Carnot as much as it surprised 
the subordinate generals, all of whom thought that there would 
still be time to make the d6tour through Ypres and to rut off 
the Allies' retreat before Dunkirk fell, l^ut Houchard and Ciay- 
Vernon were no longer under an)^ illusions as to the manoeuvring 
powder of their forces, and the government agents wisely left 
them to execute their own plans. Thirty-seven thousand men 
were left to watch Coburg and to secure Arras and Douai, and 
the rest, 50,000 strong, assembled at Cassel. Everything was in 
Houchard’s favour could he but overcome the indiscipline of his 
own army. 'The duke of York was more dangerous in appearance 
than in reality — as the result must infallibly have shown had 
Houchard and (iay- Vernon possessed the courage to execute the 
original plan— and Freytag's covering army extended in a line 
of disconnected posts from Hergues to Ypres. 

Against the left and centre of this feeble cordon 40,000 men 
advanced in many columns on the 6th of September. A confused 
outpost fight, in w’hich the various assailing columns 
schoote dissolved into excited swarms, ended, long after 
nightfall, in the orderly withdrawal of the various 
allied posts to llondschoote. The French generals w'cre occupied 
the whole of next day in sorting out their troops, w^ho had not 
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only completely wasted their strength against mere outposts, 
but had actually consumed their rations and u.sed up their 
ammunition. On the 8th, the assailants, having more or less 
recovered themselves, advanced again. 'JHiey found ^\'^lllnloden 
(who had succeeded Freytag, disabled on the 6l‘h) entrenched on 
either side of the village of Hondschootc, the right resting on the 
great morass and the left on tlie village of Leysele. Here wiis 
the opportunity for the “ attack in mass ” that had been so freely 
discussed ; but Houchard was noiv concerned more with the 
relief of Dunkirk than with the defeat of the enemy. He sent 
away one division to Dunkirk, another to Bergucs, and a third 
towards Vjires, and left liimself only some 20,000 men for the 
battle. But Wallmoden had only 13,000 - >so great was the dis- 
proportion between end and means in 1hi> ’M-designed enterprise 
against Dunkirk. 

Houchard despatched a column, guided hy his staff olheor 
Herthehny, to turn the Hanoverians' Irft. but this column lost 



its way in the dense country ab:jiil Loo. 'I’lie ccnlrc waited 
motionless under the fire of the allied guns near Hondschootc. 
In vain the representative Delbrel implored lire general to order 
the advana;. Houchard W'as obstinate, and ere long tlie natural 
result followed. Though Delbrel posted himself in front of the 
line, conspicuous by his white horse and tricoloured sash and 
plume, to steady the men, the bravest left the* ranks and skir- 
mished forward from bush to bush, and the rest sought coier. 
ITien the allied commander ordered forward one reginrent of 
He.ssians, and the.se, advancing at a (’.‘fV-monial slow march, 
and firing steady rolling volleys, scattered the Republicans before 
them. At this crisis Houchard uttered the fatal w'orcl “ retreat/’ 
but Delbrel overwhelmed him W'ith reproarlies and t^tung hini into 
renewed activity. He hurried awa>' to urge forward the right 
wdng while jourdan rallied the ( (‘ntre and led it into the fight 
again, f )nre more jourdan awaited in vain the order to advantr, 
and once more the troops broke. But at last the exaspemtecl 
Delbrel rose to the occasion. “ Von fear the respon^^ibility,*' 
lie cried to jourdan ; “ well, T assume it. My authority overrides 
the general’s and 1 give you the formal order to attack at once* ! ” 
Then, gently, as if to soften a rebuke, he continued, “ You have 
forced me to .speak as a superior : now I will be your aide-de- 
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camp,” and at once hurried off to bring up the reserves and to 
despatch cavalry to collect the fugitives. This incident, amongst 
many, serves to show that the representatives on mission were 
no mere savage marplots, as is too generally assumed. They 
were often wise and able men, brave and fearless of responsibility 
in camp and in action. Jourdan led on the reserves, and the 
men fighting in the bushes on either side of the road heard their 
drums to right and left. Jourdan fell wounded, but Delbrel 
headed a wild irregular bayonet charge which checked the 
Hanoverians, and Houchard himself, in his true place as a 
cavalry leader, came up wdth 500 fresh sabres and flung himself 
on the Allies. The Hanoverians, mjignificently disciplined 
troops that they were, soon re-formed after the shock, but by 
this time the fugitives collected by Delbrel’s troopers, reanimated 
by new hopes of victory, were returning to the front in hundreds, 
and a last assault on liondschoote met with complete success. 

Hondschoote was a psychological victory. Materially, it 
was no more tlian the crushing of an obstinate rearguard at 
enormous expense to tlie assailants, for tlie duke of York was able 
to withdraw while there was still time. Houchard had indeed 
called back the division he had sent to liergues, and despatched 
it by 1.00 against the enemy’s rear, but the movement was under- 
taken too late in the day to be useful. The struggle was 
practically a front to front battle, numbers and enthusiasm on 
the one side, discipline, position and steadiness on the other. 
Hence, though its strategical result was merely to comf)el the 
duke of York to give up an enterprise that he should never 
have undertaken, Hondschoote established the fact tliat the 
“ New French ” were determined to win, at any cost and by sheer 
weight and energy. It was long before they were able to meet 
equal numbers with confidence, and still longer before they could 
freely oppose a small corps to a larger one. liut the nightmare 
of defeats and surrenders was dispelled. 

The influence of Houchard on the course of the operations 
had been sometimes null, sometimes detrimental, and only 
occasionally good. The plan anrl its cx<*cuti<)n were the wtirk 
of Rerthelmy and (kiy-Vernon, the victory itself was jourdan ’s 
and, above all, Delbrers. To these errors, forgiven to a victor, 
Houchard added the crowning offence of failure, in the reaction 
after the battle, to pursue liis advantage. His enemies in Paris 
l)ecame more and more powerful as the earnj)aign continued. 

Having missed the great opportunity of crushing the Iinglish, 
Houchard turned his attention to the Dutch posts about aMenin. 
Menin Allies were concerned Hondschoote was 

a mere rev'crse, not a disaster, and was counter- 
balanced in (!oburg\s eyes by his own capture of Le Quesnoy 
(Sept. ii). The proximity of ihc main body of the French to 
Menin induced him to order Beaulieu’s corps (hitherto at 
Cysoing and linking the Diitcli posts with the central group) 
tf) join the prince of Orange there, and to ask the duke 
of York to do the same. But this last meant negotiation, and 
before anything was settled Houchard, with the army from 
Hondschoote and a contingent from Lille, had attacked the 
prince at Menin and destroyed his corps (Sept. 12-13). 

After this engagement, which, though it was won by immensely 
superior forces, was if not an important at any rate a complete 
victory, Houchard went still farther inland — leaving detachments 
to observe York and replacing them by troops from the various 
camps as he passed along the cordon — in the hope of dealing 
with Beaulieu as he had dealt with the Dutch, and even of 
relieving Le Quesnoy. But. in all this he failed. He had ex- 
pected to meet Beaulieu near (ysoing, but the Austrian general 
had long before gone northward to assist the prince of Orange. 
Thus Houchard missed his target. Worse still, one of his pro- 
tective detachments chanced to met Beaulieu near (biirtrai on the 
T 5th, and was not only defeated hut driven in rout from Menin. 
liistlv, ('oburg had already captured Le Quesnoy, and had also 
repulsed a straggling attack of the Landrecics, Bouchain and other 
Frencii garrisons on the positions of his covering army (i2th).^ 

^ In the course of this the column from Bouchain, 4500 strong, was 
caught in the open at Avcsnes-lo-Sec by 5 squadrons of the allied 
cavalry and literally annihilated. 


Houchard’s offensive died away completely, and he halted 
his army (45,000 strong excluding detachments) at Gaverelle, 
half-way between Douai and Arras, hoping thereby to succour 
Bouchain, Cambrai or Arras, whichever should prove to be 
Coburg’s next objective. After standing still for several days, 
a prey to all the conflicting rumours that reached his ears, he 
came to the conclusion that C oburg was about to join the duke 
of York in a second siege of Dunkirk, and began to close on his 
left. But his conclusion was entirely wrong. The Allies were 
closing on their left inland to attack Maubeuge. Coburg drew in 
Beaulieu, and even persuaded the Dutch to assist, the duke of 
York undertaking for the moment to watch the whole of the 
Flanders cordon from the sea to Tournai. But this concentra- 
tion of force was merely nominal, for each contingent worked 
in the interests of its own masters, and, above all, the siege 
that was the object of the concentration was calculated to last, 
four weeks, i.e. gave the French four weeks unimpeded liberty 
of action. 

Houchard was now denounced and brought captive to Paris. 
Placed upon his trial, he offered a calm and reasoned defence of 
his conduct, but when the intolerable W'ord “ coward ” was hurled 
at him by one of his judges he wept with rage, pointing to the 
scars of his many wounds, and then, his spirit broken, sank into 
a lethargic indifference, in which he remained to the end. He was 
guillotined on the i6th of November 1793. 

After Houchard’s arrest, Jourdan accepted the command, 
though with many misgivings, for the higher ranks w’ere filled 
by officers witli even less experience than he had himself, equip- 
ment ami clothing was W'anting, and, perhaps more important 
still, the new^ levies, instead of filling up the depleted ranks of 
the line, were assembled in undisci[)lined and half-armed hordes 
at various frontier camps, under elected officers who had for the 
most part never undergone the least training. The field states 
showed a total of 104,000 men, of whom less than a third formed 
the operative army. But an enthusiasm equal to that of 
Hondsc’hoote, and similarly demanding a plain, urgent and 
re('ognizable objective, animated it, and although Jourdan and 
('arnot (who was with him at Gaverelle, where the army had 
now reassembled) be^gan to study the general strategic situation, 
the C!ommiLtce l)r()ughi them back to realities by ordering them 
to relieve Maubeuge at all costs. 

The Allies disposed in all of 66,000 men around the threatened 
fortress, but 26,000 of these were actually employed in the 
siege, and the remainder, forming the covering army, 
extended in an enormous semicircle of posts facing 
WTst, .south and cast. 'I’hus the Republicans, as before, 
had two men to one at the point of contact (44,000 against 2 1 ,000), 
but so formidable was the discipline and steadiness of rnanceuvre 
of the old armies that the chances were considered as no more than 
“ rather in favour ” of the French. Not that these chances 
wTre .seriously weighed before engaging. The generals might 
squander their energies in the council chamber on plans of sieges 
and expeditions, but in the field they w'erc glad enough to seize 
the opportunity of a battle which they were not skilful enough 
to compel. It took place on the 15th and i6th of October, and 
though the allied right and centre held their ground, on their left 
the plateau of Waitignies (q-V.), from which the battle derives its 
name, was stormed on the second day, (arnot, Jourdan and the 
representatives leading the columns in person. C oburg indeed 
retired in unbroken order, added to which the Maubeuge garrison 
had failed to co-operate with their rescuers by a sortie, 2 and the 
duke of York had hurried up with all the men he could spare 
from the Flanders cordon. But the Dutch generals refused to 
advance beyond the Sambre, and Coburg broke up the siege of 
Maubeuge and retired whence he had come, while Jourdan, so 
far from pressing forward, was anxiously awaiting a counter- 
attack, and entrenching himself wdth all possible energy. So 
ended the episode of Wattignics, which, alike in its general 
outline and in its details, gives a perfect picture of the character, 
at once intense and spasmodic, of the “ New French ” warfare 
in the days of the Terror. 

- One of the generals at Maubeuge, Chancel, was guillotineil. 
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To complete the story of *93 it remains to sketch, very briefly, 
the principal events on the eastern and southern frontiers of France. 
These present, in the mam, no special features, and all that it is 
necessary to retain of them is the fact of their existence What this 
multiplication of tlieir tasks meant to the Committee of Public Safety 
and to C'arnot in particular it is im]x>ssiblc to realize. It was not 
merely on the Sambre and the Sclicldt, nor aRaiiist one army of 
heterogeneous allies tliat the Republic had to light for life, but against 
Prussians and Hessians on the Rhine, Sardinians in the Alps, 
Spaniards in the Pyrenees, and also (one might Kiy, indeed, «above all) 
against Frenchmen in Vendee, Lyons, Marseilles and Toulon. 

On the Rhine, the advance of a Prussian-Ilessiaii army, 63,000 
strong, rapidly clrove back t'ustiiie from the Main into the valleys of 
the Saiir and the Lauter. An Austrian corps under Wurmser soon 
afterwards invaded Alsace. Here, as on the nortliern frontier, there 
was a long period of trial and error, of denunciations and indiscipline, 
and of wholly trivial tigliting, before the Republicans recovereil 
themselves. But in the end the ragged enthusiasts found their true 
leader in T,azare Hoche, and, though deleated by Brun.swick at 
Pirniascns and Kaiserslautern, they managed to develop almost 
their full strength against Wurmser in Alsace. On the 26th of l)<*cem- 
ber the latter, who had aln ady undergone a series of jiartial reverses, 
was driven by main force bom the lines of Weisseiiburg, after which 
Hoche advfinced into the Palatinate and delivered Landau, and 
Pichegru moved on to recapture Mainz, which had surrendered 
111 July. On the. Spanisli frontier both sides indulged in a fruitless 
war oi jiosts in broken ground. The Italian campaign of 1793, 
etjually un])rotitable, will be referred to below. Inir more serious than 
either was the insurrection of Vend^'c {q,v.) and the countc*r-rt‘volution 
ni the south of France, the ]irincipal incidents of which were the 
terrible siegtss of T-yoiis and Toulon. 

Eor 1794 ('arnot planned a general advance of all the northern 
armies, that of the North (Pichegni) from Dunkirk- Cas.sel by 
Vpres and Oiidenarde on Brussels, the minor Army 
0/ of the Ardennes to Cliarleroi, and the Army of the 
Moselle (Jourdan) to T.iege, while between Charleroi 
and Lille demonstrations wen* to be made against the hostile 
('entre. He counted upon little as regards the two armies near 
the Meuse, hut hoped to force on a decisive battle by the 
acivance of the left wing tow'ards \"prcs. Coburg, on the other 
side, intended, if not forced to develop his strength on the Yp’-es 
side, to make his main effort against tlu* French centre about 
Landrccies. This produced liie siege of Lundrecies, which need 
not concern us, a forward movement of the French to Menin 
and Courtrai wdiich resulted in the battles <if Tourcoing and 
Tournai, and the campaign of Fleurus, which, almost fortuit- 
ou.sly, produced the long-sought decision. 

'Die first crisis was brought about by the advance of the left 
wing of the Army of the North, under Souhain, to Menin-Courtrai. 
This advance placed Souhani in the midst of the enemy’s right 
wing, and at last stimulated the Allies into adopting the plan 
that Mack had advocated, in season and out of season, since 
before Neerwinden— that of aiimhilating the euemy^s army. 
'rhis vigorous purpose, and the leading part in its execution 
jilaycd by the duke of York and the British contingmit, give 
these operations, to Englishmen at any rate, a living interest 
which is entirely lacking in, .say, the siege.s of Lc Quesnoy and 
i^indrecies. On the other side, the “ New French armies and 
their leaders, without losing the energy of li^^^d emerged from 
confusion and inexperience, and the pow'ers of the n«*w army 
and the new system had begun to mature. Thus it was a fair 
trial of strength between the old way and the new. 

In the second week of May the left wung of the Army nf the 
North-- the centre was towards T.andrecies, and the right, 
fused in the Armv of the Ardennes, tfiw'ards Charleroi— found 
itself interposed at Menin-('ourlrai-ldlle between two hostile 
mas.ses, the main body of the allied right wing about Tournai 
and a secondary corps at Thielt. Common-sense, therefore, 
dictated a converging attack for the Allies and a series of rapid 
radial blows for the French. In the allied camp common-sense 
had first to prevail over routine, and the emperor^s first orders 
were for a raid of the Thielt corps towards \' pres, which his 
advisers hoped would of itself cause the French to decamp. 
But the duke of York formed a very different plan, and ibdd- 
zeiigmeister ('lerfayt, in command at Thielt, agreed to co- 
operate. Their proposal was to surround the FYench on the Lys 
with their two corps, and by the 15th the emperor had decided to 
u.se larger forces with the same object. 
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On that day Coburg himself, with 6000 men under Fcldzeug- 
meister Kinsky from the central (Landrecies) group, entered 
Tournai and took up the general command, while 
another reinforcement under the archduke Charles **aaBiMh 
marched tow^ards Orchies . Orders w ere promptly issued 
for a general offensive. Clerfayt’s corps was to be p^*®**' 
between Rousselaer and Menin on the ibth, and next day to lone 
its way across the Lys at Wcrwick and connect with the main 
army. 'I'he main army was to advance in lour columns. The first 
three, under the duke of York, were to move off, at daylight on the 
17th, by Dotlignies, Leers aiul l.annoy respectively to the line 
Mouscron-Tourcoing-Mouveaux. The fourth and fifth under 
Kinsky and the archduke Charles w'erc to defeat the French 
corps on the upper Marque, and then, leaving I.ille on their left 
and guaranteeing themselves by a cordon system against being 



cut off from Tournai (either 1>\ the troops just defeat(‘d or by th(' 
Lille garrison), to nuircli rapidly forward tow'ards VVeiwick, 
getting touch on their right with the duke of \'ork and on their 
left with Clerfayt, and thu.s completing the investing ( jh Ij’ 
around Souham’s and Morcau'.s isolated di\isions. Sjieed wa.s 
enjoined on all. Picked volunteers to He.o- away the enemy’s 
skirmishers, and pioneers to make good ililheuli places on tb(‘ 
roads, were to precede the head.s ot llie columns. Then came 
at the head of the main body the artillery with an infantrx 
escoit. .\11 this might have been designed by tlie Japanese for 
the attack of some well-defined Russian position in the war of 
1904. Outpr»st and skirmisher resistance was to be overf lowered 
the instant it was offered, and the attack on lh(‘ c losed l)(>dief 
of the eneinv was to he initiated by a heavy artillery fire at the 
earliest possible moment. But in 1904 the Russians stood still, 
which was the last thing that the Revolutionary armies of ipM 
would f»r could do. Mack’s well-considered and carefully balanc cd 
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combinations failed, and doubtless helped to create the legend 
of his incapacity, which finds no support either in the opinion 
of Coburg, the representative of the old school, or in that of 
Scharnh jrst, the founder of the new. 

Souham, who commanded in the temporary absence of Pichegru, 
had formed his own plan. Finding himself with the major 
part of his forces between York and CJerfayt, he had decided 
to impose upon the former by means of a covering detach- 
ment, anri to fall upon Clerfuyt near Rousselaer with the bulk 
of his forces. This plan, based as it was on a sound calculation 
of timy, space, strength and endurance, merits dose consideration, 
for it contains more llian a trace of the e-ssential principles of 
in )>lern strategy, yet with one vital difference, that whereas, 
in the present case, the factor of the enemy’s independent will 
wrecked the sclieme, Napoleon would have guaranteed to himself, 
hdore and daring its develoj)inent, the power of executing it 
i'l spite of the enemy. The ai)pearance of fresh allied troops 
(Kinsky) on his right fnmt at once modified lliesc general 
arrangements. Divining Coburg's intentions Ironi the arrival 
of the enemv near Pont-a-Marque and at Lannoy, he ordered 
llonnaud (Lille group, 27,000) to leave enough troops on tlic iipi)er 
Man I lie to amuse the enemy's leftmost columns, and with every 
m in he had left beyond this absolute minimum to attack tlie left 
flank of the columns moving towards Toiircoing, which his weak 
centre (12,000 men at 'Lourcoing, Mouscron and Roubaix) wa'J 
to stop by frontal defence. No role was as yet assigned to the 
principal mass (50,000 under Moreau) about Coiirtrai. 
Vandamine's brigade was to extend along the T.ys from Menin t(» 
Werwick and beyond, to deny as long as possible the passage to 
Clcrfayt. 

'I'his second plan failed like ihe first, beeau.se tlie enemy's 
counter-will was not (‘ontrolled. All along the line Coburg's 
advance comjK'llcd the French to fight as they were without any 
rodistribiiiion. Rut the French were sulUciently elastic to adapt 
thcmsidvcs readily to unforc.seen conditions, and on Coburg's 
side too the unexpected happened. When CUrfayl appeared 
on the Lys above Menin, he found Werwick held. 'J'his was an 
aecident, for the battalion there was on its way to Menin, 
and Vandamme, who had not yet received his new onlers, was 
still lar away. lUit tlie battalion fought boldly, C'lerluyt sent 
for his pontoons, and ere they arrived Vandamine’s leading 
troops managed to eomc up on the other side. Thus it was not 
till I A.M. on the iSth that the first Austrian battalions pas.seil 
the Tys. 

On the front of llie main allied group the “ annihilation 
plan ” was cri|)pled at the outset by the tardiness of the arch* 
duke’s (fifth or left) column. On this the smootli working of the. 
wliole scheme depended, fur Coburg considered that lie must 
defeat Bonnaiid before carrying out his intended envelopment 
of the Menin-('ourtrai group (the idea of “ binding ” the enemy 
l.iy a detachment while the main scheme procectled had not yet 
arisen). The allied general, indeed, on discovering the back- 
wardness of the archduke, went so far as to order all the other 
columns to begin by swerving southward against Bonnaud, but 
these were already too deeply committed to the original plan 
to execute any new variation. 

The rightmost column (Hanoverians) under von dera Bussche 
moved on Mouscron, overpowering the fragmentary, if energetic 
resistance, of the French advanced posts. Next on the left. 
Lieutenant Field Marshal Otto moved by Leers and Watrelos, 
driving away a French post at Lis (near Lannoy) on his left flank, 
and entered Tourcoing. But meantime a French brigade had 
driven von dem Bussche away from Mouscron, so that Otto felt 
compelled to keep troops at Leers and Watrelos to protect his 
rear, which seriously weakened his hold on Tourcoing. The 
third column, led by ih : duke of York, advanced from Templeuve 
on Lannoy, at the same lime securing its left by expelling ihe 
French from Willems. J.«nnov was stormed by the British 
Guards under Sir R. Abercrornby with such vigour that the 
cavalry which had been sent round Ihe vi’lage to cut off the 
French retreat had no time to get into position. Beyond l.annoy , 
the French resistance, still disjointed, became more olxstinate as 


the ground favoured it more, and the duke called up the Austrians 
from Willems to turn the right of the French position at Roubaix 
by way of a small valley. Once again, however, the Guards dis- 
lodged the enemy before the turning movement had taken effect. 
A third French position now appeared, at Mouvaux, and this 
seemed so formidable that the duke halted to rest his now 
weary men. The emperor himself, however, ordered the advance 
to be resumed, and Mouvaux too was carried by Abercrornby. 
It was now nightfall, and the duke having attained his objective 
point prepared to hold it against a counter attack. 

Kinsky meanwhile with the fourth column had made feints 
opposite ront-a-Trc*ssin,and had forced llie passage of the Mai'que 
near Ifouvincs with his main body. But Bonnaud gave ground 
so slowly that up to 4 p.m. Kinsky had only progressed a few 
hundred paces from bis crossing point. Tlie fifth column, which 
w^as behind lime on the i6th, did not arrive at Orchies till dawn 
on the 17th. and had to halt there for rest and food. Thence, 
moving across country in fighting formation, the archduke 
made his way to ?ont-a-Murque. But he was unable to do more, 
before calling a halt, than deploy his troops on the oilier side of 
the stream. 

So closed the first day’s operations. 'I he ‘‘annihilation plan ” 
had already undergone a serious cheek. The archduke and 
Kinsky, instead of being ready for the second part of their task, 
ha<l scarcely conifilcted the first, and the same could be said of 
Clcrlayt, while von dem Ikussche had definitively failed. Only 
the duke of York and Otto had done their share in the centre, 
and they now stood at 'foiircoinj', aii l Mouvaux isolated in the 
midst of the enemy's main body, wan no hope of sujiport from 
the other columas and no more than a chance of meeting (‘lerfay t. 
Coburg's entire force was, without deducting losses, no more 
than 53,000 lor a trout of 18 m., and only half of the enemy's 
available 80,000 men had as yet been engaged. Mack sent a 
staff officer, at j a.m., to imjdore the archduke to come up to 
Lannoy at once, but the young prince was asleep and his suite 
refused to wake him. 

Matters did not, of course, present themselves in this liglil at 
Souham 's headquarters, where the generals met in an inlonnal 
council. The project of flinging Bonnaud 's corps against the 
flank of the duke of \Y)rk had not received even a beginning of 
execution, and the outposts, reinforced though they were from 
the main group, had every wJiere been driven in. All the sub- 
ordinate leaders, moreover (excef^l Bonnaud), sent in the most 
despondent reports. “Councils of war never fight" is an old 
maxim, justified in ninety-nine cases in a hundred. But this 
council determined to do so, and with all po.ssible vigour. 'I'he 
scheme was practically that wliich Coburg’s first threat had 
produced and his first brusque advance had inhibited. \’an- 
damme was to hold Clerfayt, the garrison of J.ilJe and a few 
outlying corps to occupy the archduke and Kinsky, and in the 
centre Momui and Bonnaud, with 40,000 effectives, w^ere to 
attack the Tourcoing-Mouvaiix position in front and flank at 
dawn with all possible energy. 

The first shots were fired on the Lys, where, it will l>e re- 
membered, ('Jerfayl’s infantry had effected its crossing in the 
night. Vandamme, who was to defend the river, had 
in the evening assembled his troops (fatigued a 
long march) near Menin instead of pushing on at once. 

Thus only one of his battalions had taken part in the defence 
of Werwick on the 17th, and the remainder were by this chance 
massed on the flank of Clerfayt's subsequent line of advance. 
Vandamme used his advantage well. lie attacked, with perhaps 
12,000 men against 21 ,000, the head and the middle of Clerfayt’s 
columns as they moved on Lincellcs. Clerfayt stopped at once, 
turned upon him and drove him towards Roncq and Menin. 
Still, figiiting in succession, rallying and fighting again, 
Vandamme’s regiments managed to spin out time and to 
commit ('lerfay t deeper and deeper to a false ^lirection till it was 
too lute in the day to influence the battle elsewhere. 

V. dem Bussche 's column at Dottignies, shaken tlie blow 
it had received the day before, did nothing, an l actually retreated 
to the Scheldt. On the other flank, Kinsky and the archduke 
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Charles practically remained inactive despite repeated orders 
to proceed to I-annoy, K insky waiting for the arcliduke, and the 
latter using up his time and forces in elaborating a protectix c 
cordon all around his left and rear. lk)th alleged that ‘ ‘ the troops 
were tired/’ but there was a stronger motive. It was felt that 
Belgium was about to be handed over to France as the price 
of peace^ and the generals did not see the force of wasting 
soldiers on a lost cause. There remained the two centre columns, 
Otto’s and the duke of York's. The orders of the emperor to 
the duke were that he should advance to establish communica- 
tion with Clerfayt at Lincelles. Having thus cut off the French 
(^ourtrai group, he was to initiate a general advance to crush it, 
in which all the allied columns would take part, C'lerfayt, \'ork 
and Otto in front, von dem Bussrhc on the right flank and the 
archduke and Kinsky in support. These airy schemes were 
destroyed at dawn on tlic iSth. Macdonald's lirigado earned 
Tourcoiiig at the first ru.sh, though Otto’s guns and the volleys 
of the infantry checked its further jirogress. Mallirancq's 
brigade swanned around the duke of York’s entrenchments at 
Mouvaux, while Tlonnaud's mass from the side of Lille ])assed 
the Marque and lap})od round the flanks of the Brilish posts at 
Koiibaix and Lannoy. The duke had used up his reserves in 
assisting Otto, and by 8 a.m. the positions of Kouhaix, Lannov 
and Mouvaux were isolated from each other. Bui the Allies 
fought magnificently, and by now the Kepublicans were in 
confusion, excil(‘d to the highest pitch and therefore extremely 
sensitive to waves of enthusiasm or panic ; and at this moment 
('Icrfavt was nearing success, and Vandamine fighting almost 
back to back with Malbrancq. Otto was able to retire gradually, 
though with heavy losses, to Leers, befon* Macdonald's leit 
column was able to storm W’atrclos, or Daendcls* lirigade, .still 
farther towards the Scheldt , could reach liis rear. The resistance 
of the Austrians gave breathing space to the English, who held 
on to their positions till about 11.30, attacked again and iigain 
by Bonnaiul, and then, not without confusion, retired to join 
Otto at J.eers. 

With the retreat of the two sorely tried columns and the 
suspension of ('lerfayt's attack between Lincelles and Konci], 
the battle of Tourcoing ended. It was a vidi^ry of which the 
young French generals had reason to be proud. The main 
attack was vigorously conducted, and the two-to-one numerical 
superiority which the French possessed at the decisive point 
is the best testimony at onc'e to Soiiham’s generaEhip and to 
Vandanime’s bravery. As for the Allies, those of them who took 
part in the !)attle at all, generals and soldier^, covered themselves 
with glory, but the inaction of two- thirds of C oburg’s army was 
the bankruptcy declaration of the old strategical system. I'he 
Allies lost, on this day, about 4000 killed and wounded and 1500 
j^risoners besides 60 guns. The French loss, which was pr(d)ably 
iieavier, is not known. The duke of \’ork defe-ated, Soiiham 
at once turned his attention to C'lerfayt, against whom he directed 
all the forces he could gather after a day's ‘'horde-tactics.” 'J'he 
Austrian commander, however, withflr(‘w over the river un- 
harmed. On the i<)th he was at Rousselarr and Ingelminster, 9 
or 10 m. north of C'oiirtrai, while Ooburg’s forces assembled and 
encam|>ed in a strong position some 3 1x1. w'cst and north-west of 
Toiirnai, the Hanoverians remaining out in advance of the right 
on the Kspierre. 

Souham’s victory, thanks to his geographical position, had 
merely given him air. The Allies, except for the lo.s.s of .some 
5500 men, were in no way worse ofT. 7 'he plan had failed, but 
the army as a whole had not been defeated, w'hile the lroop^ f»f 
the duke of York and Otto were far too well disciplined not to 
take their defeat as “ all in the day’s work.'’ Soiiham w'as still 
on the Lys and midway between the two allied masses, able to 
strike each in turn or liable to be crushed between them in pro- 
portion as the oppo.sing generals calculated lime, spacer and 
endurance accurately. Souham, therefore, as early as the iglh, 
had decided that until ('lerfayt had been pushed back to his 
old positions near Thiel t lie could not deal with the main body 
of the Allies on the side of Tournai, and he had left Bormaud 
to hold the latter while he concentrated most of his forces 


towards Courtrai. 7 'his move had tlie desired effect, for Clerfayt 
retired withi>u1 a contest, and on the 2tst of May Souham issued 
his orders for an advance on Cobui^'s army, which, as lie knew, 
had meantime been reinforced, Vandamme alone was left to 
face Clerfayt, and this time with outposts far out, at Ingelminster 
and Roosebeke, so as to ensure his chief, not a few’ hours’, but 
two or three days’ freedom from interference. 

Pichcgrti now’ returned and took np the supreme command, 
Souham remaining in charge of Ids own and Moreau’s divisions. 
On the extreme right, from J\mt-a-'lressin, only 
dcnionstrations were to be made ; the centre, betw’ecn fouraaL 
Baisieux and F.staimbourg, was to be the si'cne of the 
liolding attack of Bonnaud’s command, while Suuluim, in con- 
siderably greater density, delivered the dccisivi' attack on the 
allied right by St l-eger and Warcoing. At HeK hin a brigade was 
to guard the outer Hank of the assailants against a movcin('nl In 
tlie Hanov(‘riuns and to keep ofXMi communication witli ( ourlrai 
in case of attac'k from the direction oi Oudcnartle. The details (»f 
the allied ])Osilion were insufhcienlly knowm owing to the multi 
])licity of their advanced postsand the intricate and densely i idti- 
vated nature of the ground. 'Lhc battle ot 'roiiinai opened in 
the early morning of the 22nd and was long and dcsjieratelN 
contested. The demonstration on the French extreme right 
was soon recognizi‘d by the defenders to he negligible, and the 
allied left wing thiTeupon closed on the centre. 'I'liere Exninaiul 
attacked »vith vigour, forcing back the various advanccil jiosts, 
especially on the left, where he dislodged the Allies from Nechin. 
The defenders of Templeiive then fell back, and the at lacking 
swarms — a dissolvrd line of battle— fringed the brook beyond 
'J'empleinc, on the other side oi wliieh was the Allies’ mam 
position, and even for a moment seizeil Blandain. [Meanwhile 
the French at Nechin, in concert witli the main attack, pressed 
on towards Ramegnies. 

Macdonald’s and other )>rigadcs had forced tlie I'.sfiiein 
rivulet and driven von clem Bussche’s Hanoverians partly over 
the Scheldt (they had a pontoon bridge), partly soutliward. 
The main front ot the Allies was defined bv tin* brook that flows 
between Temjdeuve and BlaTidain, then between Ramignies 
and J’ont-a-Chin and empties into the Scheldt near the lasl-iuimec' 
hanilcd. On this front till close on nightfall a fiercv liatlle raged 
Biclu'gru's ma* 1 ittack was still by his left, and IVmt-i-f hin wa* 
taken r<nd retaken by French, Austrians, British and Hanoverians 
in turn. Jfetvs'ecn Blandain and Bont-a-Lhin Bonnaiid's troiijis 
more Ilian once entered the line* of defeni e. But the attack was 
definitively brokim off at nightfall and the J\e])iil)Iieans withdrew 
slowly towards Lanno)' and i,ceis. 'Fhey had for the first time 
in a fiercely contested “ .soldier's Imttle " measured their strengtli, 
rc'ginient for regiment, against the Allies, and laile<l, but by s(i 
narrow’ a margin that henceforward the Army of the North 
realized its ow’n strengtli and solidity, 'i he Army of the Kevoln 
lion, already .superior in numbers and imbued with the decision- 
compelling spirit, had at last acliievcil self confidence. 

But the actual decision was destined by a i iirious process of 
evolution to be given by Joiirdan ft far- distant Army of tli(‘ 
Moselle, to which we now turn. 

The Army of the Moselle laid been ordc*.reil to assemlilc a striking 
force on its left wing, without pTcjudioing the* ivst of its cordon 
in Lorraine, and wdth this striking force to operate towards 
Liege and Namur. Its first movement on Arlon, in Ajiril, was 
repulsed by a small Austrian corjis under Beaulieu that guarded 
this region. But in the beginning of Mu) tlie advance wn.s 
resumccl though the troops were ill-eqiiijiped and ilMrd, and 
requisitions had reduced the civil pojadation to semi-starvation 
and sullen hostility. We cpiote jonrdan’s instructions to his 
advaiv'cd guard, not merely as evidence of tlie trivial purpose 
of the march as originally planned, hut still more, as an illustration 
of the driving power that made the troops march at all. and ot 
the new' method of marching and subsisting them. 

Its commander was “ to keep in mind the purpose of cutting 
the communications between Luxemburg and Namur, and was 
thcndorc to throw' out .strong bodies against the enemy daily ar c] 
at different points, to parry the enemy’s movements by rajiid 
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marches, to prevent any transfer of troops to Belgium, and lastly 
to seek an occasion for gi\'ing battle, for cutting off his convoys 
and for seizing his magazines.” So much for the 
ino^ment ^ method of achieving it is defined as 

onUige. follows. “ General Hatry, in order to attain the object 
of these instructions, will have with him the minimum 
of wagons, lie is to live at the expense of the enemy as much 
as possible, and to send back into the interior of the Republic 
whatever may be useful to it ; he will maintain his communica- 
tions with Longwy, report every movement to me, and when 
nere.ssary to the Committee of Public Safety and to the minister 
of war, maintain order and discipline, and firmly oppose every 
sort of pillage.” How the last of these instructions was to be 
reconciled with the rest, Hatry was not informed. In fact, it 
was ignored. “ I am far from belie\‘ing,” wrote the representa- 
tive on mission Gillet, “ that we ought to adopt the principles 
of philanthropy with which we began the war.’’ 

At the moment wlien, on these terms, Jourdan’s advance was 
resumed, the general situation east of the Scheldt was as follows ; 
I’hc Allies’ centre under Coburg had captured Landrecies, and 
now (May 4) lay around that place, about 65,000 strong, while 
the left under Kaunitz (27,000) was somewhat north of Maubeuge, 
with detachments south of the Sambre as far as the Meuse. 
B(*yond these again were the detachment of Beaulieu (8000) 
nciar Arlon, and another, yooo strong, around Trier. On the side 
of the French, the Army of the Moselle (41,000 effectives) was 
in cordon between Saargeniiind and Longwy ; the Army of the 
Ardennes (22,000) between Beaumont and Givet ; of the Army 
of the North, the right wing (38,000) in the area Beaumont - 
Maubeuge and the centre (24,000) about Guise. Tn the aggregate 
the allied field armies numbered jjg.ooo men, those of the 
French 203,000. Tactically the disproportion was suHicient to 
give the latter the victory, if, strategically, it could be made 
effective at a given time and place. But the French had mobility 
as a remedy for over exlension, and though their close massing 
on the extieme Hanks left no more than equal forces opposite 
C'oburg in the centre, the latter felt unable eithiT to go forward 
or to close to one flank when on his right tlie storm was brewing 
at Men ill and Tournai, and on his left Kaunitz reported the 
gathering of imjiortant masses of the French around r>cauniont. 

'fhus the initiative passed over to the French, but tliey missed 
their ofniort unity, as Coburg had missed his in 1793. Pichegru’s 
right was ordered to nuiri h on Mons, and his left to master the 
navigation of tlie Scheldt so as to reduce the Allies to wagon- 
drawn supplies— the latter an objective dear to the iSth-century 
general ; while Joiirdan’s task, as we know, was to conquer the 
Liege or Namur country without unduly stripping the cordon 011 
the Saar and the Moselle. Jourdan’s orders and original purpose 
were to get Beaulieu out of his way by the usual strategical 
tricks, and to marcli through the, Anlcnnes as rapidly as possible, 
living on what supplies he could pick up from the enemy or the 
inhabitants. But he had scarcely started when Beaulieu made 
his existence Icit by attacking a French post, at Bouillon. There- 
upon Jourdan made the active enemy, instead of Namur, his 
first objei't. 

rh<* movement of tliii operative portion of the Army of the 
Moselle began on the 21st of May from Longwy through Arlon 
towards Neufehateau. Irregular fighting, sometimes with the 
.\ustriaiis, sometimes with the bitterly hostile inhabitants, 
marked its progr^'ss. Beaulieu was nowhere forced into a battle, 
ihil fortune was on Joiirdan’s side. The Austrians were a de- 
tachment of Coburg's army, not an independent force, and when 
threatened they retired towards Ciney, drawing Jourdan after 
thi‘.m in the very direction in which he desired to go. On the 
28th the French, after a vain detour made in the hoi)e of forcing 
Beaulieu to light — “ les esclaves n’osent pas se mesurer avec 
<!es hornnus fibres,” wrote Jourdan in disgust, — reached Ciney, 
and there heard that the enemy had fallen back to a strongly 
entrenched po>itiou on the east bank of the Meuse near Namur. 
JoLinlan was preparing to attack them there, when considerations 
of (piite another kind intervened to change his direction, and 
thereby to produce the drama of Charleroi and Flcurus — which 


military historians have asserted to be the foreseen result of the 
initial plan. 

The method of “ living on the country ” had failed lamentably 
in the Ardennes, and Jourdan, though he had spoken of changing 
his line of supply from Arlon to Carignan, tlien to M6zicres and 
so on as his march progressed, was still actually living from hand 
to mouth on the convoy.s that arrived intermittently from his 
original base. When he sought to take what he needed from the 
towns on the Meuse, he infringed on the preserves of the Army 
of the Ardennes.^ The advance, therefore, came for the moment 
to a standstill, while Beaulieu, solicitous for the safety of Charleroi 
— in which fortress he had a magazine — called up the outlying 
troops left behind on the Moselle to rejoin him byway of Baslogue. 
At the same moment (2gth) Jourdan received new orders from 
Paris— (fl) to take Dinant and Charleroi and to clear the country 
between the Meuse and the Sambre, and (b) to attack Namur, 
either by assault or by regular siege. In the latter case the bulk 
of the forces were to form a covering army beyond the plat'e, 
to demonstrate towards Nivclles, Louvain and Liege, and to 
serv^e at need as a support to the right flank of the Ardennes 
Army. P'rom these orders and from the action of the enemy 
the campaign at last took a definite shape. 

When the Army of the Moselle passed over to the left bank 
of the Meuse, it was greeted by the distant roar of guns towards 
Charleroi and by news that the Anny of the Ardennes, 
which had already twice been defeated by Kaunitz, 
was for the third time deeply and unsuccessfully engaged beyond 
the Sambre. The resumption of the march again complicated 
the supply question, and it was oiilv slowly that the army 
advanced towards Charleroi, sweeping the country before it 
and extending its right towards Namur. Ihit at last on tlie ^rd 
of June the concentration of parts of three armies on the Samliri* 
was effected. Jourdan took command of the united force (Army 
of the Sambre and Meuse) with a strong hand, the 40,000 new- 
comers inspired fresh courage in the beaten Ardennes troops, and 
in the sudden dominating enthusiasm of the moment pillaging 
and straggling almost ceased. Troops that had secured bread 
shared it with less fortunate comrades, and even the Liegois 
peasantry made free gifts of supplies. We must believe,” says 
the PVench general staff of to-day, “that the idea symbolized 
by the Tricolour, around which marched ever these sansculottes, 
shoeless and hungry, unchained a mysterious force that preceded 
our columns and aided the achievement of military success.” 

Friction, however, arose between Jourdan and the generals 
of the Ardennes Army, to whom the representatives thought 
it well to give a separate mi.ssion. 'I’liis detachment of 18,000 
men was followed by another, of 16,000, to keep touch with 
Maubeuge. Deducting another 6000 for the siege of Charleroi, 
when this should be made, the covering army destined to fight 
the Imperialists dwindled to 55,000 out of 96,000 effectives. 
PIven now^ we see, the objective was not primarily the enemy's 
army. The Republican leaders desired to strike out beyond 
the Sambre, and as a prelimiiiarv to capture Charleroi. I’hey 
would not, however, risk the loss of their connexion wfith MaulKiiige 
before attaining the new foothold. 

Meanwdiile, Tourcoing and Tournai had at last convinced 
Coburg that Pichegru was his most threatening opponent, and 
he had therefore, though with many misgivings, decided to 
move towards his right, leaving the prince of Orange with not 
more than 45,000 men on the side of Maubeuge- Charleroi - 
Namur. 

Jourdan crossed the Sambre on the 12th of Juno, practii'ally 
unopposed. Charleroi was rapidly invested and the covering 
army extended in a semicircular position. P'or the fourth 
time the Allies counter-attacked successfully, and after a severe 
struggle the P'rench had to abandon their positions and their 
siege works and to recross the Sambre (June 16). But the army 
was not beaten. On the contrary, it was only desirous of having 
its revenge for a stroke of ill-fortune, due, the soldiers said, to 

’ Each of the fifteen armies on foot had been allotted certain 
<le|)artinents as supply areas, Jourdan’s being cf course far away in 
Lorraine. 



IN THli NETHERLANDS] FRENCH REVOLUTIONARY WARS 


tho fopf and to the want of ammunition. The fierce threats of 
St Just (who had joined the army) to faire tomher les leies 
if more energy were not shown were unnecessary, and within 
two days the army was advancing again. On the iSth Jourdan’s 
columns rccrossed the river and extended around Charleroi 
in the same positions as before. This time, having in view the 
weariness of his troops and their heavy losses on the ihih, the 
prince of Orange allowed the siege to proceed. His reasons for 
so doing furnish an excellent illustration of the different ideas 
and capacities of a professional anny and a “ nation in arms.*’ 
“The Imperial troops,” wrote Ocneral Alvintzi, “are ver\" 
fatigued. We have fought nine times since the loth of May, 
we have bivouacked constantly, and made forced marches. 
Further, we arc short of officers.” All this, it need hardly be 
pointed out, api)licd equally to the French. 

Charleroi, garrisoned by less than 3000 men, was intimidated 
into surrender (25th) when the third parallel was barely estab- 
lished. Thus the object of the first operations was achieved. 
As to the next neither Joiirdan nor the representatives seem to 
have had anything further in view than the capture of more 
fortresses. But within twenty-four hours events had decided 
for them. 

Coburg had quickly abandoned his intention of closing on 
his right wing, and (after the usual difficulties with his Allies 
on that side) had withdrawn 12,000 Austrians from t]u‘ centre 
of his cordon opposite Pichegru, and made forced marches to 
join the prince of Orange. On the 24th of June he had collected 
52,000 men at various points round diarleroi, and on the 25th 
lie set out to relieve the little fortress. But he was in complete 
ignoran(‘e of the state of affairs at ('harlenu. Signal guns were 
lin'd, but tlie woods drowned even tfie roar of the siege batteries, 
and at last a party under Jaeutenant Radetzky made its way 
through the coN'cring army and discovered that the place liad 
fallen. The jiartv was destroyed on its return, but Radetzky 
was reserved for greater things. He managed, though tvice 
wounded, to rejoin ('oburg with his bad news in the midst of 
the battle of Fleurus 

f )ii tlic 2f>lh Joiirdan's army (now some 73,000 strong) was still 
ported in a semicirele of entrenched posts, 20 m. in (‘xtenl, 
rouml the captured Imvn, pending the nmioval of tlie now un- 
necessary jiontoon bridge at Marehionnes and the selection of 
a shorter line of defenee. 

('oburgwas still more widely extended. Inferior in numbers 
as he was, he prf)]V)sed to attack on an equal front, and thus gave 
I'/tturus the attack of an entremhed position, 

an order of battle of tlirce men to every two yards ot 
front, all reserves included. The Allies were to atUu'k in five 
eoliimns, the prince of Orange from the west ainl north-west 
towards 'IVazegnies and Moni'eau wood, Qiiasdanovich from the 
north on tiosselies, Kaunitz from the north-east, the archduke 
diaries from the east through Fleurus, and finally Beaulieu 
towards J.ambu.sart. The scheme was worked out in such minute 
detail and with .so entire a disregard of the chance of unforeseen 
incidents that once he hail given the executive command to move, 
the Austrian general could do no more. If every detail worked 
out as j)lanned, victory would he his ; if accidents Iiappened 
lie could do nothing to redress them, and unless these righted 
themselves (which was improbable in the ease of tla* stiffly 
organized old armies) he could only send round the order to break 
oft the action and retreat. 

In these circumstances the battle of Fleurus is the sum rather 
than the product of the various fights that took place between 
each allied column and the French division that it met. The 
prince of Orange attacked at earliest dawn and gradually drove 
in tlie French left wing to Courcelles, Ronx and Marchiennes, 
but somewhat after noon the French, under the direction for the 
most part of KUHicr, began a .series of counterstrokes which 
recovered the lost ground, and about 5, without waiting for 
(loburg’s instructions, the prince retired north-westward off 
the battlefield. The French centre division, under Morlot, made 
a’ gradual fighting retreat on Gosselies, followed up by the 
Qiiasdanovich column and part of Kaunitz's forc^^ \o serious 
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impression was made on the defenders, chiefly because the brook 
west of Mcllct was a serious ol>stacle to the rigid order of the 
Allies and hud to be bridgeil before their guns could be got over. 
Kaunilz’s column and Fhampionnet's division met on the battle 
field of i6go. The I'rench were gradually driven in from the 
outlying villages to their main jiosilion between Ileppignies and 
Wangenics. II ere the Allies, well It'd and taking every advantagt' 
of ground and momentary chances, had the best of it. They 
pressed the French hard, necessitated llu* inlcr\ention of sncli 
small reserves as Jourdan had available, and onl> gave way to the 
defenders’ connterstrokc at the moment they re(H i\'ed Coburg’s 
orders for a general retreat. 

On the allied left wing the fighting was closer and more severe 
than at any jioint. Beaulieu on the extreme Irfl advanced upon 
Velainc and the l<>ench positions in the woods to the south in 
several small groups of all arms. Here were the divisions of the 
Army of the Ardennes, markedly inferior in discipline ancl 
endurance to the rest, and only too minflful of their four ])revious 
reverses. For six hours, more or less, lluy resisted the oncoming 
Allies, but then, in spite of the example and the d(*.sj)airing 
appeals of their young general Marceaii, they broke and fled, 
leaving Beaulieu free to combine with the archduke Charles, 
who carried Fleurus after obstinate fighting, and then pressed on 
towards Campinaire. Beaulieu took command of all liie allieil 
foTces on this side about noon, and irom thi'n to 5 p.m. launched 
a series of terrible attacks on the Freiuh (befebvve’s division, 
part of the general res(‘rvc, and the remnant of Marceau's troops) 
above Cainjiinaire and l.nm!>nsarl. 'The disciplined resolution 
of the imperial ballalions, and the enthusiasm of the ImcikIi 
R evolutionaries, were each at tlieir height. 'J'lu' Austrians canie 
on time after lime over ground that was ]>rartirally destitute ol 
cover. Villages, farms and fic'lds oi corn ranglit fire. 'J'he I'n'iieli 
grew more and more excited — “ No rtlreal lo-day ! " lhe> called 
t)ut to tlieir leaders, and finally, clamouring to be led against the 
enemy, 'hey had their wish, befebvre seized tlu' psvchological 
moment when tlv' fourth attack of the Allies had failed, ami 
(though he did not know it) the order to retreat had come from 
('oburg. The losses of the unit that delivered it were small, 
for the charge exactly responded to the moral conditions of tin- 
momcni, but the proportion of killed to wounded (55 to 81) is 
good evidence ol iht* intensity of the momentary conflict. 

vSo ended the battle. Coburg had by now learned definilelv^ 
that Charleroi had surrendered, and while the issue of the battli‘ 
was still doubtful —for though the prim'e of Orange was lieaten, 
Beauiieu was in the full tide of .sii(cess-~he gav'e ( towards 3 p.m.) 
the order for a gencrid ret real. 'riiLs was deliv’ered to tin; various 
comniaiidi'is between 4 and 5, and these, having their men in 
hand even in the heat of llie engagement, were able to break ofl 
the battle withoul undue roniiision. The French were far loo 
exhausted to pursue them (they had lost twice as many men 
as the Allies), and their leader had prai tieally no formed body 
at band to follow up the victory, thanks to the extraordinary 
di.sscminalion of the army. 

Tourroing, Tournny and Flctirus rcjiicscrit tlic maximum rc'.Mlt 
achicva)>lr unilcr tin* rurlinr Kev oliilionary system ol making war, 
and sliow the in(‘n ami the Iradcr.s at tlm Jugla-st point ol conilumd 
stt'LuIincss ami eiitliiiM.ism they ever uached - th.it js, as a “ San^'- 
culotte ’’ army. Fleurus was also the last great victory of the 
French, in point of time, prior to tlie advent of Najiolcon, and m.iv 
therefore be considen-d as illustrating thr gcner.il conditions oJ 
w’arfare at om* ol the most impoilant points in its development 

I'hc sequel of the.se battlescan lu‘ told in a lew' words. 'I'he Austri.in 
government had, it is said, Jong ago dci idl'd to evacuate the Nether- 
lands, and ('ol)urg rrtired ovei the Mcu^i', ]>iaclically impursued, 
while the duke of York’s forces hi) b.ii 1. in good ordir, though 
yuiiMjfd by Bicliegru througli blamlers. J'he Fnglish continginl 
embarked for home, the rest ndired through Holland into Hanovei i.m 
leiriloiy, leaving the Dutch troojis to surrender to th<* vi' lois 'I he 
last phase of tlie ]uirsuit reflected gn-al gloiy on IMrhegru, for it 
was conducted in midwinter through a rountrv bare of .siipjdies and 
densely intersected with ilv'kes and meres. 'I'lie (rovvnine incident 
was the dramatic rapture ot the Dutch fleet, frozen in at the Texel, 
by a handful of hussars who rode over the ice aiirl browbeat tlic cri ws 
of the well-armed battleships into surrender. It was many years 
before a prim'' of Orange ruled again in the United provinces, while 
the Austrian whitecoats never again moimled guard in Brussels. 
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The Rhine campaign of i794» waged as before chiefly by the 
Prussians, was not of great importance. General v. Mdllendorf won a 
victory at Kaiserslautern on the 23rd of May, but operations there- 
after ]>ecame spasmodic, and were soon complicatiid by Coburg's 
retreat over the Meuse. With this event tho offensive of the Allies 
against the Frencli Revolution came to an inglorious end. Poland 
now occupied the thoughts of European statesmen, and Austria began 
to draw her forces on to the east. England stopped the payment of 
subsidies, and Prussia made the Peace ol Bastjl on tho 5th of April 
^ 7^5* On tiie Spanish frontier tlie Frencli under General Dugomrnicr 
(wlio was killed in the last battle) were successful in almost every 
encounter, and Spain, loo, made peace. Only the eternal enemies, 
France and Austria, were left face to face on the Rhine, and elsewhere, 
of all the Allies, Saniinia alone (see below under Italian Campaigns) 
continued the struggle in a li.ilf-hearted fashion. 

The operations of 1795 on the Rhine pre.scnt no feature of the 
Revolutionary Wars that other and more interesting campaigns 
fail to show, .\ustria had two armies on foot under the general 
command of Clerfayt, one on the Upper Rhine, the other south of 
the Main, while Mainz was held by an army of imperial contingents. 
The I'rench, Jourdan on the lower, Pichegru on the upper Rhine, 
had as usual superior numbers at their disjiosal. Jourdan combined 
a demonstrative frontal attack on Neuwied witli an advance in force 
via Diisseldorf, reunited Ids wings lieyond tho river near Neuwied, 
and drove back the Austrians in a scTies of small engagements to the 
Main, while PiclK'gru pa.s.s(id at Mannhe.im and advanced towards 
the Neckar. But ere long both were beaten, Jourdan at Tbichst 
and Pichegru at Mannheim, and the investment of Mainz had to be 
aliandoned. This was followed by tlie invasion of tho J*alatinnte 
by Clerfavt and the retreat of Jourdan to the Moselle. The position 
was furtluT compromised by secret negotiations between Pichegru 
and tlio enemy for the restoration of the Bourluins. The meditated 
treason came to light early in tho following year, and the guilty 
commander disappeared into the otiscure ranks cif the royalist 
secret agents till finally brought to justice in 1804. 

'Fhe (!amp/vu;n ok 1796 in Germany 

rhe wonder of Europe now tran.sferrc(l itself from the drama 
of the Ercneh Revolution to the equally absorbing drama of a 
great war on the Rhine. “ Every day, for four terrible years/' 
wrote a German pamphleteer early in 1796, “has siirpa.ssed the 
one before it in grandeur and terror, and to-day surpasses all 
in dizzy .sublimity.’* That a manoeuvre on the I.Ahn should 
possess an interest to the peoples of Europe surpassing that of 
the Reign of Terror is indeed hardly imaginable, but there was a 
good reason for the tense expectancy that prevailed everywhere. 
Erance’.s pcilicy was no longer defensive. She aimed at invading 
and “ revolutionizing ’* the monarchie.s and principalities of old 
Europe, and to this end the campaign of 1796 was to be the great 
and conclusive effort. The “ liberation of the oppressed '* had 
its part in the decision, and the glory of freeing the serf easily 
merged itself in the glory of defeat ing the serf’s masters. But 
a still more pressing motive for carrying the war into the enemy’s 
country wa.s the fact that Prance and the lands she had overrun 
could no longer subsist her armies. The Directory frankly told 
its generals, when they complained that their men were starving 
and ragged, that they would find plenty of subsistence beyond 
the Rhine. 

On her jwrt, Austria, no longer fettered by allied contingents 
nor by the expenses of a far distant campaign, could put forth 
more strength than on former campaigns, and as war came 
nearer home and the citizen saw himself threatened by “ re- 
volutionizing ” and devastating armies, he ceased to hamper or 
to swindle the troops. Thus the duel took place on the grandest 
scale then known in the hi-itor)^ of European armies. Apart 
from the .secondary theatre of Italy, the area embraced in tlic 
struggle was a vast triangle extending from Diisseldorf to Basel 
and thence to Ratisbon, and (arnot sketched the outlines in 
accordance with the scale of the picture. He imagined nothing 
less than the union of the armies of the Rhine and the Riviera 
before the walls of Vienna. Its practicability cannot here be 
(Rscussed, but it is worth contrasting the .altitude of contem- 
porarie.s and of later strategical theorists towards it. The 
former, with their empirical knowledge of war, merely thought 
it impracticable with the available means, but llie latter have 
conilenined it root and branch as “ an operation on exterior 
lines.” 

The scheme took shape only gradually. The first advance 
uas inaile partly in searcli of food, partly to disengage the 


Palatinate, which Clerfayt had conquered in 1795. “ If you 
have rea.son to believe that you would find some supplies on 
the I..alxn, hasten thither with the greater j>art of your forces,” 
wrote the Directory to Jourdan (Army of the Sambre^and- 
Meuse, 72,000) on the 29U1 of March, He was to move at once, 
before the Austrians could concentrate, and to pa.ss the Rhine 
at Diisseldorf, thereby bringing back the centre of the 
enemy over the river. He was, further, to take every 
advantage of their want of concentration to deliver Mmau. 
blow after blow, and to do his utmost to break them 
up completely. A fortnight later Moreau (Army of the Rhine- 
and-Moselle, 78,000) was ordered to take advantage of Jourdan’s 
move, which would draw most of the Austrian forces to the 
Mainz region, to enter the BreLsgau and Suabia. “ You will 
attack Austria at home, and capture her magazines. You will 
enter a new country, the resources of which, properly handled, 
should suffice for tho needs of the Army of the Rhine-'and- 
Mo.sclle.” 

Jourdan, therefore, was to take upon himself the destruction 
of the enemy, Moreau the invasion of South Germany. The 
first object of lx)th was to subsist their armies beyond the 
Rhino, the second to defeat the armies and terrorize the popula- 
tions of the empire. Cndcr these instructions the campaign 
opened. Jourdan crossed at Diisseldorf and reached the I-alin, 
but the enemy concentrated against him very swiftly and he 
had to retire over the river. Still, if he had not been able to 
“ break them up completely,” he had at any rale drawn on 
himself the weight of the Austrian army, and enabled Moreau 
to cross at Stra.ssbi]rg without much difficulty. 

The Austrians were now coniniaruled by the archduke Charles, 
who, after all detachnienls had been made, disposed of some 
56,000 men. At first he employed the bulk of this force against 
Jourdan, but on hearing of Aloreau’s progress he returned to 
the Neckar country with 20,000 men, leaving Feldzeugmcister 
V. Warteashil H*n with 36,000 to observe Jourdan. In later 
years he admitted himself that his own force was far loo small 
to deal with Moreau, who, he probably thought, would retire 
after a few manceuvres. 

But by now the two F rench generals were aiming at something 
more than alternate raids and feints. Carnot had set before 
them the ideal of a decisive battle as the great object. 

Jourdan was instructed, if the archduke turned on 
Moreau, to follow him up with all speed and to bring p/au. 
him to action. Moreau, too, was not retreating but 
advancing. The two armies, Aloreaifs and the archduke's, met 
in a straggling and indecisive battle at Malsch on the 9th of 
July, and soon afterwards Charles learned that Jourdan had 
recrossed the Rhine and was driving Warteiisleben before him. 
He thereupon retired both armies from the Rhine valley into the 
interior, hoping that at least the French would detach large 
forces to besiege the river fortresses. Disappointed of this, and 
compelled to face a very grave situation, he resorted to an 
expedient which may be de.scribed in hi.s own words : “to 
retire both armies step by step without committing himself 
to a battle, and to seize tlie first opportunity to unite them so 
as to throw himself with superior or at least equal strength on 
one of the two hostile enemies.” This is the ever-recurring idea 
of “ interior lines.” It was not new, for Frederick the Great had 
used similar means in similar circumstances, as had Souham 
at Tourcoing and even Dampierre at Valenciennes. Nor was it 
differentiated, as were Napoleon's operations in this same year, 
by the deliberate use of a small containing force at one point 
to obtain relative superiority at another. A general of the 18th 
century did not believe in the efficacy of superior numbers— had 
not Frederick the Great disproved it ? — and for him operations 
on “ interior lines ” were simply successive blows at successive 
targets, the efficacy of the blow in each case being dependent 
chictly on his own personal qualities and skill as a general on 
the field of battle. In the present case the point to be observed 
is not the expedient, which was dictated by the circumstances, 
but the courage of the voung general, who, unlike Wartens- 
leben and the rest of hi.s generals, unlike, too, Moreau and 
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Jourdan themselves, surmounted difficulties instead of lamenting 
them. 

On the other side, Carnot, of course, foresaw this possibility. 
He warned the generals not to allow the enemy to “ use his 
forces sometimes against one, sometimes against the other, m 
he did in the last campaign,” and ordered them to go forward 
rcsjjectively into Franconia and into the country of the upper 
Neckar, with a view to seeking out and defeating the enemy’s 
army. But the plan of operations soon grew bolder. Jourdan 
was informed on the 21st of July that if he reached the Regnitz 
without meeting the enemy, or if his arrival there forced the 
latter to retire rapidly to the Danube, he was not to hesitate to 
advance to Ratisbon and even to Passau if the disorganization 
of the enemy admitted it, but in these contingencies he was to 
detach a force into Bohemia to levy contribution.s. “ We pre- 
sume that the enemy is too weak to offer a successful resistance 
and will have united his forces on the Danube ; we hope that 
our two armies will act in unison to rout him completely. Each 
i.s, in any case, strong enough to attack by itself, and nothing 
is so pernicious as slowness in war.” Evidently the fear that 
the two Austrian armies would unite against one of their as- 
sailants had now given place to something like disdain. 

This was due in all probability to the rapidity with which 
Moreau was driving the archduke before him. Mter a brief 
stand on the Neckar at Cannstadt, the Austrians, only 25,000 
strong, fell back to the Raube Alb. wiicre they halted again, 
to cover their magazines at Ulm and (iunzbnrg, towards the end 
uf )uly. Wartenslcbcn was similarly falling back before Jourdan, 
though tiie latter, starting considerably later than Moreau, had 
not advanced so tar. I'he details of the .successive positions 
occupied b^• Wurtensleben nei‘d not be stated : all that conccins 
the general development of the campaign is the fact that th<‘ 
hitlicrto independent leader of the “ Lower Rhine Army 
resented the loss of his freedom of action, and besides lamenta- 
tions opposed a dull passive resistance to all hut tlic mo.sL formal 
orders of the prince. Mam' weeks passed before tliis was over- 
come suthcientlv for his leader even to arrange for the contem- 
plated combination, and in these weeks the arcliduke wa.s being 
driven back day by day, and the German principalities wen' ^ 
falling away one by one as the Frencli advanced and preached , 
the revolutionary formula. In such circiimstaiu'es as these — 
the general facts, if not the causes, were patent enough— it was 
natural that the confident Paris strategists should think chiefly 
of the profits of their enterprise and ignore the. fears of the generals 
at the front. But the latter were justified in one important 
respect ; their operating armies had seriously diminished in 
numbers, Jourdan disposing of not more than 45,000 and Moreau 
of about 50,000. The archduke had now, owing to the arrival 
of a few detachments from the Black Forest and elsewhere, about 
54,000 men, Wartenslelxjn almost exactly the same, and t lie 
former, for some reason which has never been fully explained I 
but has its justification in psychological factors, siuldenlv turned | 
and fought a king, severe and straggling battle above 
Neresheim. >yj^j.g5heim (August 11). This did not, however, give 
him much respite, and on the 12th and 13th he retired over the 
Danube. At this date Wartcnsleben was about Amberg, almost 
as far away from the other army as lie had been on the Rhine, 
owing to the necessity of retreating round instead of through the 
principality of Bayreuth, which was a Prussian pos-session and 
could therefore make its neutrality respected. 

Hitherto (Charles had intended to unite his armies on tlu; 
Danube against Moreau. Ili.s later choice of Jourdan s army as 
the objective of his combination grew out of circumstances and 
in particular out of the brilliant reconnaissance work of a cavalry 
brigadier of the Lower Rhine Army, Nauendorff. This general s 
reports — he wa.s W'orking in the country south anrl south-east 
of Niirnlierg, Wartcnsleben being at Amberg — indicated first an 
advance of foiirdan's army from f orchheim through Niimherg 
to the soufh, and induced the archduke, on the 12th, to begin a 
concentration of his own army towards Ingolstadt. This was a 
purely defensive measure, but Nauendorff rcjxirte.d on the i.^ih 
and 14th that the main columns of the French were swinging 


away to the cast against Wartcnsleben s front and inner flank, 
and on the 14th he boldly suggested the idea that decided the 
campaign. If your Royal Highness will or can advani'e 12,000 
men against Jourdan’s rear, he is lost. He could not have a 
better opportunity.” When this niessage arrived at head- 
(juarters the archduke had already issued orders to the same 
effect. Lieutenant Field Marshal Count La tour, with 30,000 
men, was to keep Moreau occupieil — another expedient of the 
moment, due to the very close pressure of Moreau’s advance, 
and the failure of the attempt to pul him out of action at 
Neresheim. The small remainflcr of the army, with a few 
detachments gathered en routes in all about 27,000 men, began 
to recross the Danube on the i4lh, and slowly advanced north 
on a broad front, its leader being now sure tliat at some jMiint 
on his line he would encounter the French, whether they were 
heading for Ratisbon or Amberg. Meanwhile, the 1 )irectory had, 
still acting on the theory of the archiiuke’s weakness, ordered 
Moreau to combine the operations with those of Bonaparte in 
Italian Tirol, and Jourdan to turn botli flanks of his ininiediate 
opponent, and thus to prevent his joining the archduke, as w dl 
as his retreat into Bohemia. And curiou.sly enough it was this 
latter, and not Moreau's move, which suggested to the archduke 
that his cliaiu'c had come. The chance was, in fact, one <lear to 
tlie i8th century general, catching his opponent in the act of 
executing a manoeuvre. So far from “ exterior lines ” being 
fatal to jourdan, it was not until the French general began to 
operate against Wartcnslebcn’s intier flank that the archduke’s 
Opportunity came. 

The (Iccisivi* events of the ( ampaign can be dcs(Til»ed v«t\’ 
briefly, the ideas that directed them having been made dear. 
'I'he long thin line of the archduke wrapped it.self round 
Jourdan 's rigl\t flank near Amberg, wdiilc Wartensk*ben 
fought him in front, 'fho battle (August 24) was a wuruburg 
series of engagements between the various columns that 
met ; it was a repetition in lad of Fleiiriis, without the intensity 
of fighting spirit that redeems that battle from dulnes.s. Success 
I followed, not upon bravery or even tarrlics, but upon the pre- 
I existing St Hi U'gical rondition.s. At Uk' end of the day the hrencli 
retired, and next morning tiie archcluke began another wide 
(‘xtension to his left, hoping to head them oil. 'Ihis consumed 
several days. In the course of it jourdan attempted to take 
advantage of his opponent's dissemination to regain the direct 
road to Wurzburg, but the attempt was defeated by an almost 
fortuitous Cfjmbination of fon’cs at thi' threatened point. More 
effective, indeed, than this indirect pursuit was the very active 
hostility of the peasantry, who had suffered in lourdan's advance 
and retaliated so effeclually during his retreat that the army 
became thoroughly demoralized, both by w-ant of food and by 
the strain of inces.sant sniping. Defeated again at Wurzburg on 
the 3rd of September, Jourdan continued his retreat to the Labn. 
and finally withdrew the shattered army (iver the Rhine, partly 
by Ihisseldorf, partly by Neuwied. In the last engagement 
on the I..alm the young and brilliant Marceaii was mortally 
wounded. L'ar away in Bavaria, Moreau had meantime bien 
driving Lutoiir from one line oi resistance to antilher. Gn re- 
ceiving the iK'Ws of Jourdan’s reverses, however, he made a rapid 
and successful retreat to Strassburg, evading the prince’s army, 
which had ascended the Rhine valley to heail him off, in the nick 
of time. ... 

This celebrated campaipi is pre-eminen< Iv strategical m its 
character, in that the positions and movements anterior to the 
battle preordained its issue. It raised th<^ reputation of the arch- 
duke Charles to the higliest jxjint, and deservedly, for he w'rcsted 
viclorv from the most desperate circumstances by the skilful 
i and resolute employment of his one advantage. But this was 
i only possible because Mons'iii and Jourdan were content to accept 
strategical failure without seeking to redress the balance by hard 
fighting. I'he great (jucstion of this campaign is, wjiy did 
Moreau and Jourdan fail against inferior numbc'rs, when in Italy 
Bonaparte with a similar army against a similar opponent won 
victory after victory against equal and superior forces ? The 
answ'cr w'ill not be supplied by any theory of “ exterior and 
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interior lines.” It lies far deeper. So far as it is possible to 
summarize it in one phrase, it lies in the fact that though the 
Directf)ry meant this campaign to be the final word on the 
Revolutionary War, for the nation at large this final word had 
been said at Fleurus. The troops were still the nation ; they no 
longer fought for a cause and for bare existence, and Moreau and 
fourdan were too closely allied in ideas and sympathies with the 
mi.splaced citizen soldiers they commanded to be able to dominate 
their collective will. In default of a cause, however, soldiers 
will fight for a man, and this brings us by a natural sequence of 
if leas to the war in Italy. 

The War in Italy 1703-97 

Hitherto we have ignored the operations on the Italian i 
frontier, partly becau.se they were of minor importance and 
partly l)ecause the conditions out of which NapoleoiTs first 
campaign arose can be best considered in connexion with that 
campaign itself, from which indeed the previous operations 
derive such light as they possess. It has been mentioned that 
in T792 the French overran Savoy and Nice. In 1793 the 
Sardinian army and a small auxiliary corps of Austrians waged 
a desultory mountain warfare against the Army of the Alps 
about Brian(;on and the Army of Italy f)n the Var. That furious 
offensive on the part of the French, which signalized the year 1793 
(‘Isewhcrc, was made impossible here by the counter-revolution 
in the cities of the Midi. 

In i7c)4, when this had been crushed, the intention of the French 
government was to take the ofTensive against the Austro- 
Sardinians. The first operation was to be the caj)ture of Oneglia. 
'I'he concentration of large forces in the lower Rhone valley had 
naturally infringed upon the areas told off for the provisioning of 
the Armies of the Alps (Kellermann) and of Italy (Durnerbion); ; 
indeed, the sullen pfipulation could hardly be induced to feed the ! 
troops suppressing the revolt, still less the distant frontier 
armies. Thus the only source of supply was the Riviera of 
Genoa: *‘()ur connexion with this district is imperilled by the 
corsairs of Oneglia (a Sardinian towti) owing to the cessation of 
our operations afloat. The army is living from hand to mouth,” 
wrote the younger Robespierre in September 1793. Vessels 
bearing supplit's from Genoa could not avoid the corsairs by 
taking the. open sea, for there the llritisli fleet was supreme. 
(!arnot therefore ordered the Army of Italy to capture Oneglia, 
and 21,000 men (the rest of the 67,000 effectives were held back 
for coast defence) began operations in April. The French left 
moved against the enemy’s positions on the main road over the 
(\»l di 'I'enda, the centre towards Ponte di Nava, and the right 
along the Riviera. All met with success, thanks to 
handling of the centre column. Not 
only was Oneglia captured, but also the Col di Tcnda. Napoleon 
TIonaparte served in these affairs on the headquarter staff. 
Meantime the Army of the Alps had possessed itself of the Little 
St Rernard and Mont Cenis, and the Republicans were now 
masters of several routes into Piedmont (May). But the Alpine 
roads merely led to fortresses, and both Carnot and Bonaparte — 
Napoleon had by now captivated the younger Robespierre and 
become the leading spirit in Diimerbion’s army — considered 
that the Army of the Alps should be weakened to the profit of 
the Army of Italy, and that the time had come to disregard tlie 
feeble neutrality of Genoa, and to advance over the Col di Tcnda. 

Napoleon’s first suggestion for a rapid condensation of the 
French cordon, and an irresistible blow on the centre of the Allies 
by Tenda-Coni,^ came to nothing owing to the waste 
of time in negotiations between the generals and the 
distant Committee, and meanwhile new factors came 
into play. The capture of the pass of Argentcra by the right wing 
of the Army of the Alps suggested that the main effort should be 
made against the barrier ^rtress of Demonte, but here again 
Napoleon proposed a concentration of effort on the primary and 
economy of force in the secondary objective. About the same 
time, in a memoir on the war in general, he laid down his most 

* Li'^iiria was not at this period thought of, even by Napoleon, 
as anything more than a supply area. 


celebrated maxim : “ The principles of war are the same as those 
of a siege. Fire must be concentrated on one point, and as soon 
as the breach is made, the equilibrium i.s broken and the rest is 
nothing.” In the domain of tactics he was and remains the 
principal exponent of the art of breaking the equilibrium, and 
already he imagined the solution of problems of policy and 
strategy on the same lines. “ Austria is the great enemy ; 
Austria crushed, Germany, Spain, Italy fall of themselves. We 
must not disperse, but concentrate our attack.” Napoleon 
argued that Austria could be effectively wounded by an offensive 
against Piedmont, and even more effectively by an ulterior 
advance from Italian soil into Germany. In pursuance of the 
single aim he asked for the appointment of a single commander- 
: in-chief to hold sway from Bayonne to the Lake of Geneva, and 
for the rejection of all schemes for “ revolutionizing ” Italy till 
after the defeat of the arch-enemy. 

Operations, however, did not after all take cither of these forms. 
The younger Robespierre perished with his brother in the coup 
d'etat of 9th Thermidor, the advance was suspended, and 
Bonaparte, amongst other leading spirits of the Army of Italy, 
was arrested and imprisoned. Profiting by this moment, Austria 
increased her auxiliary corps. An Austrian general took command 
of the whole of the allied forces, and pronounced a threat from 
the region of Cairo (where the Austrians took their place on the 
left wing of the combined army) towards the Riviera. The 
French, still dependent on Genoa for supplies, had to take the 
offensive at once to sa\’c themselves from starvation, and the 
result was the expedition of Dogo, planned chiefly by Napoleon, 
who had been released from prison and was at headquarters, 
though unemployed. The movement began on the 17th of 
SeptemiKT ; and although the Austrian general Collorcdo 
; repulsed «an attack at Dego (Sept. 23) he retreated to Accpii, 
i and th(‘ incipient offensive of the Allies ended abruptly. 

The first months of the winter of 1794-1795 wore spent in 
re-equipj)ing the troops, who stood in sore need after their rapid 
movements iu the mountains. For the future operations, the 
enforced condensation of the army on its right wing with the 
object of protecting its line of supply to Genoa and the dangers of 
its cramped situation on the Riviera suggested a plan roughly 
rescm])ling one already recommended by Napoleon, who had 
since the affair of Dego become convinced that the way into 
Italy was through the Apennines and not the Alps. The essence 
of this was to anticipate the enemy by a very early and rapid 
advance from Vado towards ( area re by the Ceva ro.ad, the only 
good road of which the French disposed and which they signifi- 
cantly called the chernin de canon. 

The plan, liowcver, came to nothing ; the Committee, which 
now*^ changed its personnel at fixed inter^’als, was in consequence 
wavering and non-committal, troops were withdrawn seb^rer 
for a projected invasion of Corsica, and in November and 
1794 Durnerbion was replaced by Scherer, who Keiter^ 
assembled only 17,000 of his 54,000 effectives for field 
operations, and .selected as his line of advance the C ol di Tenda- 
Coni road. Scherer, besides being hostile to any suggestion 
emanating from Napoleon, was impressed with the apparent 
danger to his right wing concentrated in the narrow Riviera, 
which it was at this stage impossible to avert by a sudden and 
early assumption of the offensive. After a brief tenure Scherer 
was transferred to the Spanish frontier, but Kellermann, who now 
received command of the Army of Italy in addition to his own, 
look the same view as his predecessor — the view of the ordinary 
general. But not even the Sch6rer plan was put into execution, 
for spring had scarcely arrived when the prospect of renewed 
revolts in the south of France practically paralysed the army. 

This encouraged the enemy to deliver the blow that had so long 
been feared. The combined forces, under Devins, — the Sar- 
dinians, the Austrian auxiliary corps and the newly arrived 
Au.strian main army, — advanced together and forced the k'rench 
right wing to evacuate Vado and the (Genoese littoral. But at 
this juncture the conclusion of peace with Spain released the 
j Pyrenees armies, and Scherer returned to the Army of Italy at the 
1 head of reinforcements. He was faced with a difficult situation, 
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l)Ut he had the means wherewith to meet il, as Napoleon 
promptly pointed out. l^p to this, Napoleon said, the French 
commanded the mountain crest, and therefore covered Savoy and 
Nice, and also Oneglia, Loano and Vado, the ports of the Riviera. 
But now that Vado w'as lost the breach w’as made. Genoa was 
cut off, and the south of France was the only remaining resource 
for the army commissariat. Vado must therefore he retaken and 
the line reopened to Genoa, and to do this il was essential first 
to close up the over-extended cordon — and with the greatest 
rapidity, lest the enemy, with the shorter line to move on, should 
gather at the point of contact before the French — and to advance 
on Vado. Further, knowing (as every one knew) that the king of 
Sardinia was not inclined to continue" the struggle indefinitely, he 
predicted that this ruler would make peace once the French army 
had established itself in his dominions, and for this the way into 
the interior, he asserted, was the great road Savona-Ceva. Ikit 
Napoleon’s mind ranged beyond the immediate future. lie 
calculated that once the French advanced the Austrians would 
seek to cover Lombardy, the Piedmontese Turin, and this separa- 
lion, already morally accomplished, it was to be the French 
generars task to accentuate in fad. Next, Sardinia having been 
coerced into peace, the Army of Italy would expel the Austrians 
from Lombarrly, and connect its operations with those of the 
French in South Germany by way of 'firol. The supply question, 
once the soldiers had gained the rich valley of the Po, wtjuld 
solve itself. 

This w'as the essence of the first of four memoranda on this 
Mibject prepared b}' Napoleon in his I’aris olhce. 'J'he second 
Loano indicated the means of coercing Sardinia- first tlie 
Austrians were to be driven or Scared away towards 
Alessandria, then the French army would turn sharp to the left, 
driving the Sardinians eastward and north-eastward through 
(Vva, and this was to be the signal for the general iinasion of 
Piedmont from all sides. Jn the third paper lie framt'd an 
(‘laborate plan for the retaking of Vado, and in tlie fourtJi iie 
summarized the contents of tlie other tliree. Having thus 
cleared his own mind as the conditions and the solution 
of the problem, he did his best to secure the command for 
himself. 

'fhe measures recommended by Napoleon wore translated 
into a formal and detailed order to recapture Vado. 'fo Napoleon 
till- miserable condition of tlie Army of Italy was the most urgent 
incentive to prompt action. In Scherer’s judgment, however, the 
army was unfit tfi take the field, and therefore cjc hylyoihesi to 
attack Vado, without thorough reorganization, and it was only in 
November that the advance was finally made. It culminated, 
thanks once more to tlie resolute Massena, in the victory of Loano 
(November 23-24). But Scherer thought more of the destitution 
of liis own army than of the fruits nf success, and contented 
himself with resuming possession of the Riviera. 

Meanwhile the Mentor w'hose suggestions and personality were 
e(]iuilly repugnant to Scherer had undergone strange vicissitudes 
of fortune — dismissal from the headquarters’ staff, expulsion from 
the list of general officers, and then the “ whiff of grapeshot " 
of 13th Vend^miaire, followed shortly by his marriage with 
Josephine, and his nomination to command the Army of Italy. 
These events hatl neither shaken his cold resolution nor di.sturbt*d 
his balance. 

The Army of Italy spent the winter of 1 705-171/1 as before in the 
narrow Riviera, while on the one side, just over the mountains, 
lay the Austro-Sardinians, and on the other, out of 
Napoleon coast batteries but ready to pounce on the 

command., supply ships, were the British frigates. On Bonaparte’s 
left Kellermann, with no more than 18,000, maintained 
a siring of posts between Lake Geneva and the Argentera as before. 
Of the Army of Italy, 7000 w^atched the Tenda road and 20,000 
men the coast -line. There remaincfi for active operations some 
27,000 men, ragged, famished and suffering in every way in spite 
of their victory of Loano. 'I'he Sardinian and Austrian auxiliaries 
(Colli), 25,000 men, lay between Mondovi and Ceva, a force 
strung out in the Alpine vallcvs opjiosed Kellermann, and the 
main Austrian army (commanded by Beaulieu), in widely extended 


cantonments between Acqui and Milan, numbered 27,000 field 
troops. Thus the short-lived concentration of all the Allied 
forces for the battle against Scherer had ended in a fresh separa- 
tion. Austria was far more concerned wuth Boland than with the 
moribund French question, and committed as few of her troops as 
possible to this distant and secondary theatre of war. As for 
Piedmont, “peace” was almost the universal cry, even within 
ibe arniy. All this scarcely affected the regimental spirit and 
discipline of the Austrian squadrons and battalions, which liad 
now recovered from the defeat of Loano. But they were im- 
portant factors for the new gencral-in-chief on the Riviera, and 
formed the basis of his strategy. 

Napoleon’s first task was far more difficult than the writing of 
memoranda. He had to grasp the reins and to jirepare his troops, 
morally and physically, lor active work. It was not merely that a 
young general with many enemies, a political favourite of the 
moment, had been thrust upon the army. The army itself was 
in a pitiable condition. Whole companies with their officers went 
plundering in search of mere food, the horses had never received 
as much as half-rations for a year jiast, and even the generals 
were half-starved. 'J'housands of men were barefooted and 
hundreds were without arms. But in a few days he had secured 
an almost incredible ascendancy over the sullen, starve<l, hall- 
clothed army. 

“ Soldiers,” he told them, “ you are famished and nearly naked. 
The government owes you much, but can do nothing for you. 
\ our patience, your courage, do you honour, but giia* you no 
glory, no advantage. 1 will lead you into the m()st fertile plains 
of the world. ’J’liere you will find great towns, rich jirovinccs. 
There you will find honour, glory and riches. Soldii-rs of Italy, 
will you be wanting in courage } ” 

Such w'ords go far, and little as he was able to su}>j)ly material 
deficiencies- all he could do was to expel rascally eontrai'tors, 
.sell a captured privateer for £5000 and borrow' £2500 Iroin 
(ienoa— la* rbecrfully told the Directory on the 28th of ManJi 
that “ the worst was over.” He augmentt'd his army of operat ions 
to abovo 40,000, at the expense of the coast divisions, and set on 
foot also two small ca\'alry divisions, mounted on llie hall-starved 
iiorses that had survived the w'inter. 'fhen he announced iluit 
the army w'as »*cady and opened the. campaign. 

Tlie first plan, emanating from I^aris, was that, aftei an 
expedition towards Genoa to assist in raising a loan there, tla' 
army should march against Beaulieu, previously neutralizing 
the Sardinians by tlic oi'cujiation of ( eva. Wiien Bi^anlieu was 
beaten it w'as ihouglit piobable that tlie J*iedmonte.se would enlc r 
into an alliance w'ilh the J’V(ii('h against their former euinrades. 
A .MTond plan, however, authori/ed the general to begin b} 
subduing the Piedmontese to the extent neces.sary to bring about 
peace and alliance, and on this Najiolcon acted. If the presuit 
separation of the Allies continual, lie j)rop(»scd to overwhelm Uk- 
Sardinians first, before the Austrians eouhl assemble from winter 
quarters, and then to turn on Beaulieu, if , on the other hand, tlie 
Au.struin.s, before he (ould stiike Ins l)Iow, unitid with Colli, he 
proposed to frighten them into .separating again by moving on 
Acc|ui and Ale.ssandria. Hence ( arcare, w'here the road from 
Ac()ui joined the “ c annon-road,” was tiie jirst obje('ti^•e of his 
march, and from there he could mana'ux re and widen tlie breac h 
between the allied armies. His .scattered left wing would assist 
in the attack on tlie Sardinians as w'ell as it could— foi the 
immediate attack on the Austrians its (vi-()p<ration would of 
course have been out of the (jiiestion. In any case he grudged 
every w'cek spent in admini.strative preparation. 'IJie delay due 
to tins, as a matter of fact, allowed a new situation to develo]). 
Beaulieu w'as himself the first to move, and he moved t(A\aid.s 
(icnoa instead of towards his Allies. 'J'lie gu]) between the two 
allied wings was tlienbv widened, but it was no longer possible 
for the French to use it, for their plan of destroying Colli xrhilc 
Beaulieu ivas iueffectwr liad collapsed. 

Jn connexion with the Genoese loan, and to facilitate the move- 
ment of supply convoys, a small Frenc h force* had been pushed 
forward to Voltri. Bonaparte ordered it back as soon as he 
arrived at the front, but the alarm was given. I'he Austrians 
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broke up from winter quarters at once, and rather than lose the 
food supplies at Voltri, Bonaparte actually reinforced Massena 
at that place, and gave him orders to hold on as long as possible, 
cautioning him only to watch his left rear (Montenotte). But 
he did not abandon his purpasc. Starting from the new condi* 
tions, he devised other means, as we shall see, for reducing 
Beaulieu to ineffectiveness. Meanwhile Beaulieu’s plan of 
offensive operations, such as they were, developed. The French 
advance to Voltri had not only spurred him into activity, but 
convinced him that the hulk of the I^ench army lay east of 
Savona. He therefore made Voltri the objective of a converging 
attack, not with Ihc intention of destroying the French 
Opeainx arm\' hut with that of “ cutting its communications 
meats. 'vith Clenoa,'* and expelling it from ‘‘ the only place 
in the Riviera where there were sufficient ovens to 
l).ak(' its bread.” (Beaulieu to the Aulic Council, 15 April.) The. 
Sardinians and nuxiliiiry Austrians were ordered to extend 
leftwards on Degc> to close the gap that Beaulieu's advance on 
Cienoa-Voltn opened up, which they did, though only half- 
heartedly and in small force, for, unlike Beaulieu, they knew 
that masses of the enemy were still in the western stretch of the 
RivitTa. 'I’he rightmost of Beaulieu’s own columns was on the 
road between Ac(|ui and Savona with orders to seize Monte 
Legino as an advanced post, the others w'crc to converge towards 
Voltri from the Onoa side and the mountain passes about 
Cami)ofrcfldo and Sasscllo. 'rhe wings were therefore so far 
connected that ('olli wrote to Beaulieu on this day “ the enemy 
will never dare to place hirnscif })etwccn our two armies.'’ The 
event belied the predidion, and the proposed minor operation 
against granaries and bakeries became the first fict of a decisive 
campaign. 

On the night of the qlli (»f April the French were grouped 
a.s follows : brigades under (iarnier and Maccjuard at the F'incstre 
and 'Fenda passes, StTurier's division and Ru.sca’s brigade east 
of (iaressio ; Augorcau's division alMwit l>oano, Meynier's at 
Finale, Laharpe’s at Savona with an outpost on the Monte 
Legino, and C'ervoni’s brigade at Voltri. Massena was in general 
charge of the last-named units. The cavalry was far in rear 
beyond Loano. (lolli's army, excluding the troops in the \allevs 
that le<l into Dauphine, was around (!oni and Mondovi-('eva, 
the latter group connecting with lloaulieii by a detachment 
under Provera between Millesimo and (’arcare. Of Beaulieu’s 
army, Argenteau’s divisi(»n, still concentrating to the front 
in many small bodies, extended (jver the area Acqui-Dego- 
Sassello. Vukassovich's brigade was ecjually extended between 
Ovada and the monnlain-crehts above N'ollri, and Pittoni's 
division was grouped around (iavi and the BoeclielUi, the two 
last units being destined for the attack on Voltri. Farther to 
the rear was Sebottendorf’s division around Alessandria- 
Tortona. 

On the afternoon of the loth Beaulieu delivered his blow 
at Voltri, not, as he anticipated, against three-quarters of tlie 
FVeiK'h army, hut against Cervoni’s detachment. This, after a 
long irregular fight, slip|)ed away in the night to Savona. Dis- 
covering his mistake next morning, Beaulieu sent back some 
of his battalions to join Argenteau. But there was no road 
by which they could do so save the detour through Acqui and 
Dego, and long before they arrived Argenteau's advance on 
Monte Legino had, forced on the crisis. On the nth (a day 
behind time), this general drove in llie French outposts, but he 
soon came on three battalions under ("olonel Rampon, who 
threw himself into some old earthworks that lay near, and said 
to his men, “ We must win or die here, my friends.” His redoubt 
and his men stood the trial well, and when day broke on the 
T2th Bonaparte was ready to deliver his first “ Napoleon- 
stroke.” 

'I'he principle that guided him in the suliscquent operations 
mav be called “ superior nunilxjrs at the decisive point.” Touch 
Moate gained with the enemy all along the Jong line 

i>ctween the 'fenda and Voltri, and he decided to 
concentrate swiftly upon the nearest enemy — Argenteau. 
Augereairs division, or such part of it as could march at once. 


was ordered to Mallare, picking up here and there on the w^ay 
a few horsemen and guns. Massena, with 9000 men, was to 
send two brigades in the direction of Carcare and Altarc, and with 
the third to swing round Argenteau’s right and to head for 
Montenottc village in his rear. Laliarpc with 7000 (it had 
become clear that the enemy at Voltri would not pursue their 
advantage) was to join Rampon, leaving only Cervoni and two 
liattalions in Savona. Seruricr and Rusca wore to keep the 
Sardinians in front of tliem occupied. The far-di.stant brigades 
of Gamier and Alacquard stood fast, but the cavalry drew 
eastw^ard as quickly as its condition p(?rmittcd. In rain and 
mist on the early morning of the 12th the FrcncJi marched up 
from all {|iiartcrs, while Argenteau's men waited in their cold 
bivouacs for light enough to rasumc their attack on Monte 
I,egino. About 9 the mists cleared, and heavy hghting began, 
but J^iharpe held the mountain, and the vigorous Massena wulh 
his nearest brigade stormed forward against Aj*genteau’s right. 
A few hours later, seeing Augereau’s columns heading for their 
line of retreat, the Austrians retired, sharply pressed, on Dego. 
'fhe threatencfl intervention of lYovcra was checked by 
Augereau's presence at Carcare. 

Alontcnotle w^as a brilliant victory, and one can imagine its 
effects on the but lately des|x)ndent soldiers of the Army of 



Italy, for all imagined that Beaulieu's main body had been 
defeated. This W’as far from being the case, however, and although 
the FYench spent the niglit of the battle at Cairo-( 'arcare- Afonte- 
notte, midway between the allied wings, only two- thirds of 
Argenteau’s force, and none of the other divisions, had been 
beaten, and the heaviest fighting w'as to come. This became 
evident on the afternoon of the 13th, but meanwhile Bonaparte, 
eager to begin at once the subjugation of the l^iedinontese (for 
w^iiich piir|)osc he wanted to bring Scrurier and Rusca into play) 
sent only T^harpe’s division and a few details of Alussena's, 
under the latter, towards J>go, These wore to protect the 
main attack from interference by the forces that had been 
engaged at Alontenotte (presumed to be Beaulieu's 
main body), the said main attack being delivered by 
Augereau’s division, reinforced by most of Masstma's, on the 
positions held by Provera. The latter, only 1000 strong to 
.Vugcrcau’s 9000, .shut himself in the castle of Cossaria, wfiich 
he defended d la Rampon against a scries of furious as.saults. 
Not until the morning of the 14th w^as his surrender secured, 
after his ammunition and food had been exhausted. 

Argenteau also won a day’s respite on the 13th, for Laharpe 
did not join Alasscna till late, and nothing took place opposite 
Dego but a little skirmishing. During the day Bonaparte saw 
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for himself that he had overrated the effects of Montenolte. 
Beaulieu, on the other hand, underrated them, treating it as a 
mishap which was more than counterbalanced by his own 
success in cutting off the French from (ienoa/’ lie began to 
reconstruct his line on the front Dego-Sassello, trusting to 
( olli to harry the French until the Voltri troops had finished 
their detour through Acqui and rejoined Argentcaii. This, of 
course, presumed that Argenteau's troops were intiui and 
Tolli's able to move, which was not the case with cither. Not 
until the afternoon of the T4th did Beaiili^'ii place a few extra 
battalions at Argenteau’s disposal “ to be used only in case of 
<ixtremc necessity," and order Vukassovich from the region 
of Sassello to “ make a diversion ’’ against the French riglit 
with two battalions. 

Thus Argentcaii, already shaken, was exposed I0 destruction. 
On the i.jth, after Proveru’s surrender, Massena and l^iharpi*, 
reinforced until they luid nearly a two-to-one supi*Tior- 
ity, stormed Dego and killed or captured 3000 of 
Argentcau's 5500 men, the remnant retreating in disorder to 
A:'(}ui. ] 5 iit notliing was done towards the accomplishment oJ 
the pur]x)se of destroying Colli on that day, save that Serurier 
and Rusca began to close in to meet the main body between 
(x‘va and A 1 illesimo. Moreover, the victory at 1 )ego luid produced 
its usual results on the wild fighting swarms of the Republicans, 
who threw themselves like hungry wolves on the little town, 
without pursuing th<‘ l)ealon enemy or even placing a single 
outpost on the Acqui road. In this state, during the earh' 
hours of the 15th, Vukassovieh’s brigade,^ marching up from 
Sassello, .surprised them, and they liroke and fled in an instant. 
The whole morning had to be .spent in rallying them at (airo, 
and llonaparte had for the second time to jioslpone his union 
with .Serurier and Rusca, who meariwliih-, isolal<*d from one 
another and from the main army, were groping forwanl in llie 
mountains. A fresli assault on Dego was ordered, ami nfler 
very severe fighting, Massena and J.aharpe succ'ceded lute in 
the cvcMiing in retaking it. Viikassovicli lost heavilv, but 
retired steadily and in order on Spigno. The killed and wounded 
miinberod proliabiy aliout 1000 J^vneli and 1500 Austrians, 
out of consicieraiily less than j 0,000 engaged on each sule-'-a 
lo>)5 which contrasted very foreihlv with those sulTei'ed in other 
battles of the Revolutionary Wai.^, and by leaching th(‘ Army 
ol Italy to hear punishment, imbued it witli .self-eonfidenoe. 
Hut again sueei'.ss lired disorder, and there was a second orgy in 
the hemses and .slrtiets of J >ego wliich went on till late in the 
morning iirid paralysed lh<* whole army. 

This was perhaps the crisis of the campaign. J’A'en mnv it 
was not certain that tlie Austrians had b('en definitively pushed 
aside, while it was quite dear that lle.uiheu'.s main body w'as 
intact and ('olli was still more an unknowai cjuantily. But 
Napolc'OiTs intention reinaine<l the .sam<', to attack the Pied- 
montese as quickly and as heavily as jii).‘,sible, Be.iulicu being 
held in cheek by a eonlaiiiing force uiuhu AlaS'.ena ami l.aharpe. 
The remainder of the army, cfiunting in now RuM-a and Seruriei , 
was to rno\e westward towards (*eva. 'J his disposition, wliiJe 
it illustrates the Napoleonic prineijdc of delivering a heavv 
blow' on the selected target and w'arding off inlerfereme at other 
points, shows also the (lifTirully of rigluly a])portionlng tint 
availal)le means between the offensive mass and the defensive 
system, for, as it turned out, Beaulieu was already suffieicntly 
.scared, and thought of nothing but self-defence on the lim* 
Acqui-Ovada-Bocciietta, while the Frentdi offensive mass wsis 
very weak compared w'ith Colli's unbeaten and mnv fairh' 
concentrated army about ( eva and Monte/emolo. 

On the afternoon of the j6th the real advance w'as Ivgnn by 
Augcreau’s division, reinforced by other troops. Rusca joined 
Augereau towards evening, and Serurier apy^roached Ova 
from the south, ('olli's object w'as now' to spin out time, ami 
having repulsed a weak attack b\* .Augereau, and feeling able 
to repeat these ladies on each successive spur of the Apennines, 

* Vukassovich liad recenfd Beaulieu's otder to demonstrate with 
two liatlalions, and also a])pe:ils for lu-lp tiom Argenteau. lie 
therefore brought most of his troo]»s witli him 


he retired in the night to a new position Iwhind the ( ursaglia. 
On the 17th, reassured by the absence of fighting on the Dego 
side, and by the news that no enemy remained at Sassello, 
Bonaparte released Massena from Dego, leaving only Laharpe 
there, and brought him over low'ards the right of the main 
bf)dy, which thus on the evening of the lyllt formed a long 
straggling line on both sides of Feva, Snuricr on the left, 
echeloned forward, Augereau, Jouberl and Rusca in the centre, 
and Massena, partly as support, partly as tlaiik guard, on 
Augereau \s right rear. Serurier had been l>idd(’n to extend 
well out and to strive to get eontaet with Massena, i.c, to 
encircle the i‘neiny. Thi'ro was no longer any idea of waiting 
to besiege (‘eva, although llie artillery train had been ordered 
up from the Riviera by the “ eannon-ro.id ’* for eventmd use 
tlierc. I'urther, llie line of su|>piy, as an extra guaraiiti'e again'. t 
iuterff.Tenee, was changed from that of Savona-( iiri.are to that of 
LnimO'Bardinctlo. \\ hen this was accomyilished, four clear davs 
couhl be reckoned on willi certainly in which to deal with ('olli. 

Tlie laller, still exyx'cting the Austrians to advance to ills 
assistance had established his corps (not more than 12,000 
muskets in all) in iluj immensely strong yiosilions 
of the ('ur.saglia, with a thin line of yxists on his left 
sin'tdiing tow'ards Cheras('o, whence he could eorn- 
miinicale, by a roundabout wa\ , witli A(‘qui. ()p|)osile this 
position the long straggling line of the i'Vench arrived, after 
many delays due to the weariness of the Iroojis. on tlie 10th. 
A day of irregular fighting followed, everyvvh(;re to the advantage 
of the defenders. Napoh'on, fighting against time, ordered a 
fresh attack on the 20th, and onlv desisted when it became 
evident that tlie army was exhausted, and, in particular, w'hen 
Serurier re[)orled frankly that without bread tlie soldiers w'ould 
not mandi. 'fhe delay thus imposed, liowever, enabled him to 
clear the ‘‘ (‘annoir road " of all v(‘hicles, and to bring up the 
Dego iletaehmcnl to replace Massena in the valley of the western 
Rormida, th( latter coming in to the main armv. ]*'iirthcr, 
|)art at any rat(j of llie convoy si'rviie was transferred still 
farther w'estw'aril to the hue Allx'uga-t hire.ssio-Ceva. Nt‘lson's 
fle«‘l, that luul so pow’orfully (onlrihuted to force the Kn'mii 
inland, 'vas ixM-oming Icss and le.'.s inmxMioiis. If leadershiyi and 
forc<; of <‘h:*- u'ti'r could oxcrcomc internal friclum, all tlu 
su( ( e^‘' he laid l)(>j>e(l for was mu\ within the \’oung eommander's 
grasp. 

'fwenty four Iluaisand men. for tlie first liiru' with a due 
proportion of ca\alry and rt^^iller^, w(‘K* mnv disfx).,ed along 

('olli s fnmt ami Ixnond his light fla.nk. (olli, out- 

, , , , , • 1 Mondo\i. 

numbered by tno to one and threateiuxl with en- 

v(*lof)iiicnt , de.-id^ fl onc(‘ more to retre.at, and the KepublicMc- 
(X-Mipied tlie ('ur.-ag)ia lines on tlie moining oi the 2isl without 
firing a sliol. But ('olli halted again at \’i«'o, li.iH wav to 
xMondo\'i (in order, it is said, to probet the (naciiatioe of a 
small tnagaziiie lie had ther. ), and while lie was in this im 
favour, dde situation llie jxirsueis (.uue i>n wii’i true Refaihlicau 
swill ness, l.ipp'Ml round his flunks and (rusluxl him. A lew 
days later (271!) Af>n)). the a»niislice of Cherasco put an end 
to the campaign before the Austrians moved a single battalion 
to bis as astam i‘. 

iuti-iest of tlu- f anq^iicji b< ing abovM- all K.i]>r>l<‘ojii<., its inoial 
mast be toiiiul l»\ ilist o\ «;) ni;; the " N,i])olef»n toiu,}i " that clifti len- 
tiated it frmii othrr IC.-voliil joii.oy ( .imjiaii le. A kO'eal 
d« al LOMUuon t«7 all, on bolli side.-,, 'lie ••yVaiwi/ron 

and S.iidini.ui-. woik'd t(»ig-llut at I'-.i-^t as v IS-lIim K »* 

tlu \ust. unjs, J'ru.ssi. ms, liiilisli .ind I>ntt li in Du N'dlier- 

l.md'-. Revoliilionary un-ij-y ( (annion to Dx- Aunyot Italy and 
1oll‘e Army ol the Noith, \Vljy, tlieu ton , winii tiie wardiaggeil on 
liom one c.Aiiipaiyn to another in tlx gnat jilains of (lie Metise and 
Rhiir’ i.oimlrii .s, ibd Naj)oleon firing .ibont :-o swift a dei.iMOii in theje 
( r.untied \ alleys 'I’lu- ans\\ «-i i'' l»> Ik- found ].arlly in tlu- ('xigenues 
ol the supidy sejvi's-, hut still more in Napok-on's own jxisonalily 
and the strategy liorn of it. 'Die /ir..>t, as we have seen, was at 
the end of its resources when IJeauIimi ])laced liimsell ,'uross the 
(b-iioa road. .Action of some .sort was the plain alternative to 
starvMlion, an*! at this poi.it \a]Kileon''. ])erson.th't v interv'ened. 
He would lia\e noipiarter ralions on the JCiviera, but plenty ami to 
.st»arc beyond the mountains If there w(*re many tlioirsand soldi/'r.s 
who marched unarmed and shoeless in tlu; ranks, it was towards " fhc 
J Yoiuibcd I and " that he led them. 1 le looked ulw'ays to the end, and 
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met each day as if with full expectation of attaining it before sunset. 
Strategical conditions and “ new French ” methods of war did not 
save &naparte in the two crises— the Dego rout and the Sullen halt 
of the army at San Michele— but the personality which made the 
soldiers, on the way lo Montonotte, march barefoot past a wagon- 
toad of new boots. 

We have said that Napoleon's strategy was the result of this per- 
soi^ magnetism. Later critics evolved from his success the theory 
of “ interior lines," and then accounted for it by applying the 
criterion they had evolved. Actually, the form in which the will lo 
conquer found expression was in many imi>ortant respects old. 
What, therefore, in the theory or its application was the product of 
Napoleon's own genius and will-power ? A comparison with Souham’s 
campaign of Tourcoing will enable us to answer this question. To 
begin vuth, Souham found himself midway between Coburg and Cler- 
fayt almost by accident, and his utilization of the advantages of his 
position was an expedient for the given case. Napoleon, however, 
placed himself deliberately and by figliling his way thither, in an 
analogous situation at Carcarc and Cairo. Military opinion of the 
time considered it dangerous, as indeed it 'was, for no theory can alter 
the fact that had not Napoleon made his men iigiit harder and march 
/art her than usual, he would have been destroyed. The effective 
play of forces on interior lines depends on the tw^o conditions that 
the outer enemies are not so near together as lo give no time for the 
inner mass to defeat one before the arrival of the other, and that 
they ar<^ not so far apart that before one can be brought lo action 
the other ha.s inflicted serious damage elsewhere. 

Neither condition was fully met al any time in the Montenotte 
campaign. On the iith Napoleon knew that the attack on Voltri 
had been made l)y a part only of the Austrian forces, yet he flung | 
his own masses on Montenotte. On the 13 th he thought tliat 
Beaulieu’s main body was at Dego and Colli' s at Millesimo, and on 
this assumption had to exact the most extraordinary efforts Irom 
Augeveau’s troops at Cossaria. On the H)th and .loth he tried to 
exclude the risks of the Austrians’ intervention, and with this the 
cliaucos of a victory over IIkmu to follow his victory over Colli, by 
translerring tlie centre o 1 gnivity of his army lo t'eva and Caressio, 
and lighting it out with Colli alotic. 

It was not, in luci , to gain a position on interior lin<‘s— with respect 
to two opponeuU - that Napoleon pushed bis army to Carcarc 
Belore the campaign began he 1 io]h'< 1 by using the “ cannon-road " 
to destroy the Piedmontese Itcfore the Axistfi(iU<i were ui existence 
id till as an army. But on the ie*\vs from Wjitii and Monte l.egirm 
be swittlv “ toneeiil rated liie, made* tin* breac h, and brokt* ibe 
(•(/inlibnum " at tnc fpot wln'cc the interests and ion es oi the two 
U/i'es converged and diverged. Tlie bytiotbesis in the first case was 
lb. it the .\iislriaiis were practically nonexistent, and the whole 
object in the second was to breach the now connected front nt the 
Allies slKitt'gic ju'uetration ”) .ind to cause them to l>reak up iiito 
two separate syst<-ms. More, b.iviiig made tb«‘ hr('ach, he had the 
t lioK e (which he had not before) ol attacking e/tl/ef the Austrians or 
the Saidinians, as every critic has pointed out. Indeed the Au.slrians 
oltered bv tar the better target But lie neillier wanted nor u.sed 
tlie n('w alt(‘rnaliva'. ITis juirpose was to crush Biedinoni. " My 
enemies saw loo much at once," .saifl Napoleon. Singleness of .dm 
and ot jnirjiose, the product of clear tldnkiiig and of “ per.son.ality," 
was tlie foiind.il ion-stone of tlie new lonii ot strategy. 

In lh<* eonrse of siiixliiiiig Uu' Sanhniaiis, Napohxm found himself 
placed on interior lines between two hostile masses, and another iu*w 
idea, that <)f “ rel.itive .superiority,’' reveals ilsell. Wliereas Souham 
had been in supeiior lorce (<k»,ooo agaiii-st 70,000), Napoleon (40,000 
ag.iiiist 30,000) was not, and yet the Army ot Italy was alw'ays placed 
111 a position of lelative .superiority (at lirst about 3 to 2 and ulti- 
mately 2 to j) to the immediate antagonist. “ The essence of 
strategy," .s.dd Napolc'Oii in 1707," is, with a weaker army, alway.s 
to have more force at tlie cruci.il point than tlie enemy. But tliis 
.ut is taught neither hv luioks nor by practice ; it is a matter of 
tact." Ill this h(’ expressed the result of Ins victories on his own 
mind ratlKT than a jneconceived formula which produced those 
vii'tories. But the idea, though undi'lined, ami the method of 
jir.iclice, though imperfectlv worked out, 'W'cre in Ids mind Jiom the 
first. As soon .as he had made the lireach, he widened it by pnsldug 
out Mas.seiia and Laharj»e on the one hand and .\iigeieau cm the 
ollit*r. This is mere common stn.se. Jiul immedi;»ti*ly .xfterwanls, 
though pn‘pariiig to throw all av.dlahle lorces against Colli, he posted 
Ma.ssena and Laliarpe at Dt'go to guard, mil like V.indanime on the 
Lys against a real and pre.ssing eiiemv, hut against a f^ossibilitr^ 
and he only diminished the strength and altered the jiositionof this 
conl.iiidng detachment in projiortion as the Aii.sln.iTi danger 
dwindled. T.ater in Ids c.ireer he defined this offen.sive-delen.sivc 
system as “ having all possilde strength at the decisive jmint,’’ 
and " being nowliere vulnerable," and the art of reconciling these 
two retpiiremerits, in each case as it aros(‘, was always tin? ]>rincipal 
secret of Ids generalship. At first his pn-eantions (judged liy event.s 
n . and not by the probabilities ot the momeiiti were exces.sive, 

Buoerior* small. But the Latter was handled 

" by a general untroubled by multiple aims and anxieties, 
and if such self-eontidence was eqniv.alent to 10,000 
men on the^ liatllefiekl, it was legitimate to detach 10,000 men to 
secure it. These 10,000 were posted 8 m. out on the d.angerous 


flank» not almost back to back with the main body as Vandamnic 
had been/ and although this distance was but little compared to 
those of his later canmaims, when he employed small armies for the 
same purpose, it sufficed in this difficult mountain country, where 
the covering force enjoyed the advantage of strong positions. 
Of course, if Colli had Seen better concentrated, or if BeauUeu had 
been more active, the calculated proportions between covering force 
and main body might have proved fallaciotis, and the system on 
which Napoleon's relative superiority rested might have broken 
down. But the point is that such a sy.stem, however rough its first 
model, had been imagined and put into practice. 

This was Napoleon’s individual art of war, as raiding bakeries and 
cutting communications were Beaulieu’s speciality. Napoleon made 
the art into a science, and in our own time, with modern conditions 
of effective, armament and communications, it is niorc than possible 
that Moreaus and Jourdan-s w’ill prove able to practise it with success. 
But in the old conditions it required a Napoleon. “ .Strategy," .said 
Moltkc, “ is a sy.stem of expedients." But it was the intense personal 
force, as well as the genius, of Napoleon that forged these expedicnl.s 
into a system. 

The first phase of the campaign satisfactorily settled, Napoleon 
was free to turn his attention to the arch-enemy lo whom he 
was now considerably superior in numbers (35,000 to 25,000). 
The day after the signature of the armistice of Cherasco lie 
began preparing for a new advance and also for the role of 
arbiter of the destinies of Italy. Many wliispers there were, 
even in his own army, as to the dangers of passing on without 
“ revolutionizing ’'aristocratic Genoa and monarchical Piedmont, 
and of bringing Venice, the pope and the Italian princes into the 
field against the bVench. But Bonaparte, flushed with victory, 
and better informed than the malcontents of the real condi- 
tion of Italy, never hesitated. His fust objoct was lo drive 
out Beaulieu, liis .second lo push tlirough 'Firol, and his only 
.serious restriction the cliance that the armistice with Piedmont 
w'ould not result in a definitive treaty, l^eaiilieu had fallen liack 
into Lombardy, and now bordered the J*o right and left of 
Valenza. To achieve further progress, Napoleon had first to 
cross that river, and the point and method of crossing was the 
immediate problem, a prolilern the more dilficult as Napoleon 
had no bridge train and could only make ii.se of such existing 
bridges as he could seize inlael.- If he crossed above N’alenza, 
he would he confronted by one riv(‘r-Jine after another, on one 
of which at least Beaulieu would probably stand to fight. But 
quite apart from the immediate problem, Napoleon’s intention 
was less to beat the Austrians than to dislodge them. 1 le needed 
a foothold in T^omhardy which w'Ould make him independent of, 
and even a menace U), Piedmont. H this w(M*e assured, he could 
for a few weeks entirely ignore his communications with Prance 
and strike out against Beaulieu, dethrone the king of Sardinia, 
or revolutionize Parma, Modena and the papal states according 
to circumstances. 

Milan, therefore, was his objective, and 'J'ortona-Piacenza his 
route thither. To give himself every chance, he had stipulated 
with the Piedmontese authorities for the right of 
passing at Valenza, and he had the satisfaction of 
seeing Beaulieu fall into the trap and concentrate opjiosilti that 
part of the river. The French meantime had moved lo the region 
Alessandria-Tortoiia. Thence on tlie blh of May Bonaparte, 
with a picked body of troops, set out ftir a forced march on 
Piacenza, and that night the advanced guard was 30 m. on the 
way, at Castel San Giovanni, and Laharpe’s and the cavalry 
I divisions at Stradella, 10 m. behind them. Augcreau was at 
Broni, Massena at Sale and Serurier near Valenza, the whole 
forming a rapidly extending fan, 50 m. from point lo point, 
j If the J^iacenza detachment succeeded in crossing, the army was 
to follow rapidly in its track. If, on the other hand, Beaulieu fell 

* Wi- Ikivc .seen that after Tourcoing, taught by experience, 
Souluun Vandamme’s covering lorcc 14 or 15 in. out. But 

Napoleon’.s di.sposition was in advance of experience. 

■“ Tlie proposed alliance with the Sardinians came to nothing. 
The king.s of Sardinia had always made their alliance with either 
Austria or France conditional on cession.s of conquered territory. 
Bill, according to Thiers, the Directory only desired to conquer 
the Milanese to restore it to Austria iii return for the definitive 
cession ol the Austrian Netherlands. If this be so, Napoleon’s 
])roclamations of " Ireedoin for Italy "’ were, if not a mere jiolitical 
expedient, at any rate no more than an expre.ssion of his own dc.sircs 
which he was not powerful enough to enforce. 
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back to oppose the advanced guard, the Valenza divisions would 
take advantage of his absence to cross there. In either case, be it 
observed, the Austrians were to be evaded, not brought to action. 

On the morning of the 7th, the swift advanced guard under 
General Dallemagne crossed at Piacenza,^ and, hearing of this, 
Bonaparte ordered every division except S^rurier’s thither with 
all possible speed. In the exultation of the moment he mocked 
at Beaulieifs incapacity, but the old Austrian was already on 
the alert. This game of manoeuvres he understood ; already 
one of his divisions had arrived in close proximity to Dallemagne 
and the others were marching eastward by all available roads, 
ft was not until the 8th that tlie French, after a series of partial 
encounters, were securely established on the left bank of the Po, 
and Beaulieu had given up the idea of forcing their most advanced 
troops to accept battle at a disadvantage. The success of 
the French was due less to their plan than to their mobility, 
which enabled them first to pass tlie river before the Austrians 
(who had actually started a day in advance of them) put in an 
.ippeurance, and afterw^ards to be in superior numbers at each 
point of contact. But the episode was destined after all to 
culminate in a great event, which Napoleon himself indicated 
as the turning-point of his life. “ Vendemiaire and even Monte- 
notte did not make me think myself a superior being. It was 
after Lodi that the idea came to me. . . . That first kindled the 
^park of boundless ambition.” 

The idea of a battle having been given up, Beaulieu retired to 
the Adda, and most of his troops were safely beyond it before the 
h>nich arrived near J^odi, but he feH it necessary to 
leave a strong rearguard on the riv^r opposite that 
place to cover the reassembly of his columns after their scattered 
march. ()n the aflernoon of the 10th of May, P»onaj)arte, with 
Dallemagne, Massena and Aiigereau, came up and .st*ized the 
town. But 200 yds. of of)en ground had to be passed from th(‘ 
lovMi gate to the bridges and the bridge itself was another 2^0 
in length. A few hundred yards iH'yond it stood the Aiislria'iS, 

0000 strong with i-j guns. Napoleon brought up all hi.s guns 
to pnn’ent the enemy from destroying tlie bridge. Then sending 
all his cavalry to turn the enemy’s right by a ford above the 
town, he waited two jiours, employing the time in cannonading 
the Austrian lines, resting his advanced infantry and closing 
up Massena’s and Aiigereaii's divisions. Finally he gave the 
order to 1 )alleniagne's 4000 grenadiers, who were drawn up 
under cover t)f the town wall, to rush the bridge. As the column, 
not mole tlian thirty men broad, made its a])pearance, it was 
met by I la- coiaent rated lire of tlie Austrian guns, and half 
wa\ across the bridge it (la-c kcd, but Bonaparte liimself and 
Ma.ssena rushed forward, the courage of the soldiers revived, 
and, while some jumped oft the bridge and .scrambletl for^^arll 
in the shallow water, the remainder stormed on, passed tlirough 
the guns and drove back the infantry. This was, in bare outline, 
the astounding passage of the Bri<lge of Lodi. It was not till 
after tlie battle that Napoleon realized that oiiK a rearguard 
was in front of him. When he launched his 4000 grenadieis 
he thought that on the other side there were tour ^‘r live limes 
that number of the enemy. No wonder, then, tliat alter the 
event he recognized in himself the flash of genius, the enurage 
tf) risk everything, and tlie “tact” whkh, ind(-j)end(‘P< ol, 
and inrleed contrary Ui all reasoned calculations, told him that 
the moment had come for “ breaking the equilibrium. Lodi 
was a tactical success in the J’ighest .sense, in that the priiu ijiles 

01 his tactics rested on yisychology — on the “ sublime ” part 
of the art of war as Saxe had called it long ago. 'Hie sjiirit pio- 
duced the form, and Lodi was the j)rototvpe of the Napolemiic 
battle — contact, niaiueuN're, preparation, and finally tlie well- 
timed, massed and unhesitating assault. 'J'he absence of strate- 
gical results mattered little. Many months elapsed before this 
bold assertion of superiority ceased to decide the battles of 
1 ^'rance and Austria. 

^ On entering tin- territory of the duke of Parma Bonaparte 
impo.-.ed, besides other contrif)Ution.s, the surrend<^r of twenty 
tamoiis pictures, and thus began a practice wliich for many yeais 
eniichecl the T.ouvrr and only c(‘ascfl with the rai)ture of l^aris 
in 1814. 


Next day, still under the vivid tactical impressions of the 
Bridge of I^di, he po.stponed his occupation of the Milanese 
and set off in pursuit of Beaulieu, but the latter was 
now out of reach, and during the next few days the 
French divisions were installed at various points in the area 
Pavia-Milan-Pizzighetone, facing outwards in all dangerous 
directions, with a central reserve at Milan. Thus secured, 
Bonaparte turned his attention to political and military ad- 
ministration. This took the form of exacting from the neigh- 
bouring princes money, supplies and objects of art, and the once 
famished Army of Italy rc\elled in its opportunity. Now, how- 
ever, the Directory, suspicious of the too successful and too 
sanguine young general, ordered him to turn over the command 
in Upper Italy to Kellermann, and to take an expeditionary 
corps himself into the heart of the iVninsula, there to preach 
the Republic and the. overthrow of princes. Napoleon absolutely 
refused, and offered his resignation. In the end (partly by 
bribery) he prevailed, but the incident reawakened his desire 
to clo.se w'ith Beaulieu. This indeed he could now do with a 
free hand, since not only had the Milanese been cf^ecti^'ely 
occupied, but also the treaty with Sardinia had been ratified. 

But no sooner had he resumed the advance than it was 
interrupted by a rising of tlie peasantry in his rear. 'I'lie cxai- 
tions of the French had in a few days generated sparks of dis- 
content which it was easy for the priests and the nobles to fan 
into open flames. Milan and Pavia as well as the eountryside 
broke into insurrection, and at the latter place the mob forced 
the French commandant to surrender. Bonaparte acted 
.swiftl}' aiifl ruthle.ssly. Bringing back a small jiorlion of the 
army with him, he jainished Milan on the 251 li, .racked and 
burned Binas('o on tin 2()th. and on the evening t»f the latlei 
day, while his cavalry swept the o|)eii eountry, he broke his 
w'ay into ]‘a\ia with 1500 inee aiul beat down all lesistance. 
.Napoleons cruelly was never purposeless. He deported .st-Ncral 
i^eores ol hostages to France, executed most ol the mob leadiTs, 
and shot the I'Vetv'h oftieer who liad siirrendeKsl. In addition, 
he gave liis i5(X) nn*n tlirei- liours* leave t(» pillage. 'I hen, a.-- 
sw'iftly as diev had come, thev returned to the aimy on the 
Oglio. From this river N.ipok-ou advaiu'ed to the banks of the 
.Milieu*. »vhere the remainder of the Italian canijiaigu was lought 
out, both sidis eonti-mptuously disregarding Venetian neutrality. 

It centH'd oil the lortre.ss ol Mantua, which Beaulieu, lo(» ucak 
to keep the field, and dislodged Ironi the Mineio in the action ol 
Borghetto (May ,^0), stiongly gurri.soricd belorc retiring into 
'rirol. Beaull«-ii was soon altcrwards rcpiaci'd by Dagobert 
Isicgmimd, c/aint ^’on Wunii.ser (b. 1724). who brought con 
si(k-rablc reinforcements Iroiii Germauv. 

At this |)oint, mindlul ol the nariow eseajie he had had ol 
losing his eomniand, Bonaparte thought it well to Ix-gin tlu 
re.setliemeni of Italy, 'The .scheme lor eo-opeijitii g with Moreau 
on the Danube was iudelinitel\ postjroned, and the Army ol 
Italy (now' reinloned from the Ann\ ol ihe .Alp.s and (’ouiiting 
4? 000 elTeetives) was jigain dispo^rrl in a i)ic)1e(“tive. “ zom- ol 
manceinre,” with a strong central reserve. OvtT Sooo men, 
liowever, garri.sr)iu-d the hatressc.s of I’iedmont and Jj)ml)ardy, 
and the effec-tive bhx kad*' of Mantua and political cxjuflitioris 
into the heart of the Benin^ula soon used up tlu- whole- oi this 
reserve. 

Moreover, no sieg«- arlillei\ was a\aiial))e until the Austrians 
in the citadel of Milan (apilulated, arul thus it was not till 
the 18th of July that the first parallel was begun. Almost at the 
same moment Wurm.st-r began his advarue from Trent with 
55,000 men le> relieve- Mantua. 

'Hie prote-rtive .system c)n which his atlae-k weaild lull in tla 
first mstance wa.*^- now as follf*w.s Augercau (hooo) about 

i.egnage), Ih;spinoy (Sooo) south-east e)f Verona. ^ 
Masseaia (n.ooo) at X’ereaia and Peschiera, with Mm^ntua. 
e)utpe.»sts on the Monte Baldei anel at La (orerna, 

.Sauret (4500) at Saler and (iavardf). Seriirier (j 2,000) was 
iiesieging Mantua, aiul the only central reserve was the cavalrx 
(2000) under Kilmaine. The main reiad te* Milan passe*d b\ 
Brc.scia. SauretN brigade-, there-fore. was practical!)' a detached 
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post on the line of communication, and on the main defensive 
front less tlmn 30,000 men were disposed at various points 
between La Corona and Legnago (30 m. apart), and at a distance 
of 15 to 20 rn. from Mantua. The strength of such a disposition 
depended on the fighting power and handiness of the troops, 
who in each case \\ould be called upon to act as a rearguard to 
gain time. Vet the lie of the country scarcely permitted a closer 
grouping, unless indeed Lonaparle fell back on the old-time 
device of a “ circumvallation,’’ and shut himself up, with all the 
suj^.olies necessary for the calculated duration of the siege, in an 
impregnable ring of earthworks round Mantua. This, however, 
lie could not have clone even if he had wished, for the wave of 
levolt radiating from Milan had made accumulations of food 
impossible, ancl the lakes above and below the fortress, besides 
being extremely unhealthy, would have extended the perimeter 
of tile circumvallation so greatly that the available foroe.s would 
not sulfice to man it. It was not in this, but in the absence of an 



important central reserve that Bonaparte’s dispcjsition is open to 
criticism, which indeed could impugn the scheme in its entirctv, 
us overtaxing the available resources, more easily than it could 
attack its details. 

If Bonaparte has occasifiiially been criticized for his defensive 
nK’isurcs, Wuiinsci’s attack procedure has rccciveil almost universal 
coiulcinn ition, to the jiistjco ol which it may be poiiitetl out ^ 
tint the object ol lh<* expeilition was not to win a battle by falling 
on the disunited rpTieli with a well-conccutrated army, but to over- 
power one, any one, ol tlie corps covering the siege, and to press 
strainfht lorwatd to the rehet ot Mantua, i.c. to the de.sti action of 
Bon iparte's battmies .iiid lh<‘ lex elliiig ot Ins treru h work. The old 
jiriuciple th it a b.itlle was a grave event ot doubtful issue was 
nn'iiforced in the actual case by Beaulieu’s laic experiences of French 
and as a tein|iOrarv \ietory at one point would sulbce for the 
purpose 111 hand, there wa.s every ini eiitive to multiply the points of 
cont ict. ria* soundness of Wurm.ser's plan was proved by the event. 
New ideas and new forces, undiscernible to a man of seventy-two 
yi\ irs ol age. obliterated his achievement by surpassing it, but such 
as it was - a limilcd use of fotvc for a limited object — the venture 
undeniably succeetletJ . 

The Austrians formed three corps, one (Quasdanovich, 18,000 
men) marcliing round the west side of the Lake of Garda on 
Guvardo, Salo and the lirescia road, the second (under Wurmser, 
about 30,000) moving directly down the Adige, and the third 
(Davidovich, 6000) making a d6tour by the Brenta valley 
and heiidirg for V’^erona bv Vicen/a. 

‘ See C. von B.-K., GViv/ um/ pp. .449-451. 


On the 29th Quasdanovich attacked Sauret at Salo, drove 
him towards Desenzano, and pushed on to Gavardo and thence 
into Brescia. Wurm.ser expelled Mass^na’s advanced guard 
from La Corona, and captured in succession the Monte Baldo 
and Rivoli posts. The Brenta column approached Verona with 
little or no fighting. News of this column led Napoleon early in 
the day to close up Despinoy, Mass^na and Ki’maine at Castel- 
nuovo, and to order Augercau from Legnago to advance on 
Montebello (19 m. east of Verona) against Davidovich’s left 
rear. But after these orders had been despatched came the news 
of Sauret’s defeat, and this moment was one of the most anxious 
in Napoleon’s career, lie could not make up his mind to give up 
the siege of Mantua, but he hurried Augereau back to the Mincio, 
and sent order after order to the officers on the lines of communi- 
cation to send all convoys by the Cremona instead of by the 
Brescia road. Mon*, he had the baggage, the treasure and the 
sick set in motion at once for Marcaria, and wrote to Serurier 

a despatch which included the 
words “ perhaps we shall recover 
ourselves . . . but 1 must take 
serious measures for a retreat.” 
On the 30th he wrote: “The 
enemy have l^roken through our 
line in three places . . . Sauret 
lias evacuated Salo . . . and the 
enemy has captured Brescia. 
Von see that our communications 
with Milan and Verona are cut.” 
The reports lhat came to liiin 
during the morning of the 30th 
enabled him to place the main 
body of the enemy opposite 
Massena, and this, without in the 
least alleviating the gravity of 
the situation, helped to make his 
course U*ss doubtlul. Augereau 
was ord(‘re(l to hold the line ot 
the Molin(*lla, in ea.se Davido- 
vich’s attack, the least- known 
factor, should alter all prove to 
be serious ; Afassena to recon- 
noitre a roail from Pesi'hiera 
through ('astiglione towards 
Orzinovi, and to stand last at 
('astcinuovo opposite Wurmser 
as long as he could. Sauret 

r.tncry w<«iiLcr ^ • 

and De.spinoy were concentrated 
at Desenzano with orders on the 31st to clear the main line of 
retreat anrl to recapture Brescia, 'i'he Austrian movements w^’re 
merely the continuation of those of the 2()tli. Quasdanovich 
wdieeled inwards, liis right finally resting on Montechiaro and 
his left on Salo. Wurmser drove back Massena to the west side 
of the Mincio. 1 )avidovich made a slight advance. 

In the late evening Bonaparte held a council of war at Ro\'er- 
bclla. 'J'he proceedings of this council are unknown, but it at 
any rate enabled Napoleon to see clearly and to act. 

Hitherto he had been covering the siege of Mantua with 
various detachments, the defeat of any one of which 
might be fatal to the enterprise. Thus, when he had lost his 
main line of retreat, he could assemble no more than 8000 men 
at Desenzano to win it back. Now, however, he made up his 
mind that the siege could not be continued, and hitler as the 
decision must have been, it gave him freedom. At this moment 
of crisis the instincts of the great captain came into play, and 
showed the way to a victory that would more than counter- 
balance the now inevitable failure. Serurier was orderetl to 
spike the 140 siege guns that had been so w'clcome a few days 
before, and, after sending part of his force to Augereau, to 
establish himself with the rest at Marcaria on the Cremona road. 
The field forces were to be used on interior lines. On the 3Tst 
Sauret, Despinoy, Augereau and Kilmaine advanced westward 
against Quasdanovich. The first two found the Austrians at 
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Salo and Lonato and drove them back, while with Augercau j 
and the cavalry Bonaparte himself made a forced march on | 
Brescia, never halting night or day till he reache<l the town and | 
recovered his depots. Meantime Seriirier had retired (night | 
of July 31), Massena had gradually drawn in towards Lonato, j 
and Wurmscr’s advanced guard triumphantly entered the ; 
fortress (August 1). I 

The Austrian general now formed the plan of crushing I 
Ronaparte between Quasdanovich and his own main body. I 
But meantime Q)uasdanovich had evacuated Brescia under the | 
threat of Bonaparte’s advance and was now fighting a long ' 
irregular action witt’ Despinoy and Saurct about (lavardo and | 
Sail), and Bonaparte, having missed his expected target, had j 
brought Augereau by another severe march back to Montechiaro 
t)n the Thiesc. Massena was now assembled between Lonato 
and Ponte San Marco, and Seriiricr was retiring quietly on 
Marcaria. Wurmser’s main body, weakened by the detachment 
sent to Mantiia, crossed the Mincio about Valeggio and Goito 
on the 2nd, and penetrated as far as Castiglione, whence Mass^na’s 
rearguard was cxpidled. But a renewed advance of Quasdano- 
vich, ordered by Wnrrnser, which drove Sauret and Despinoy 
back on Brescia and Lonato, in the end only placed 
Lonato and strong detachmiint of the Austrians within striking 
distance of Massena, v\ho on the 3rd attacked it, 
front to front, and by sheer figfiling destroyed it, 
while at the same time Angereau recaptured ( astiglionc from 
Wurniser. On the 4lh Saiiret and i)(‘spinoy pressed back 
Quasdanovich fieyond Salo and (javardo. One of the Austrian 
c-olumns, fimling itself isolated and unable to retreat witli the 
Olliers, turned back to lireak its wav through to Wurmser, and 
was annihilated by Massena in the neighbourhood of Lonato. 
On I his day Angereau fought his way towards Solferino, and 
Wurmser, thinking rightly or wrongly that he eould not now 
retire to the Mineio witlioiit a battle, drew up his whole force, 
('k>se on 30,000 men, in the idain lietween Solferino and Medole. 
The finale may be described in very few words, l^onaparte. 
convinc ed that no more was to be feared from Quasdanovii h, 
and .seeing that Wurrn.ser meant to fight, called in Despinoy ’s 
division to the main body and sent orders to Serurier, then far 
distant on the (Yernona road, to man'll against the left flank of 
the Austrians. On th(‘ 5th the battle of (Castiglione was fought, 
('losely contested in the f'rst hours of *\\v frontal attack till 
Seruricr's arrival decided the. dav, it ended in the retreat of tlie 
Austrians over the Mincio and into Tirol whence they had 
come. 

'thus the new way had lailed to keejj bat k Wurm.srr, an<l llu* j 
old had faih’d to (iiish Napolroii. Bach wa.s th«- u-sult of its o\mi j 
(•onditioTKs. fn former wars ,1 cnnimaiHler threatem-d as Napo)«on | 
was, would have talleii !)aek at once (o the Afida. aliandoiiiiv' the . 
.siege in siiv.Ii good lime that he woukl jj.ue been able to biing olf his j 
siege artillery Instead 01 this Ikjiiajiarte lie-iUdevl long enough \ 
to l<Kse it, which, .iccordmg loan ('ple.l canons was a waste, and ln*ld 
his grfunid, which w'as, by fb'’ same rules, r;heei madness Hut 
r<v!volutioi\:irv di.scipline wsas not firm enough to stand a o treat. 
Once it 1 limed back, the army woukl have slii*amed c.way to Milan 
and i)erh.ips to the Alps (ci. 1700), and the only altcrnatne to com- 
plete dissolution theudore was fighting. 

As to the manner of thi.s fighting, even the iirinciplc ot “ relative 
.superiority ” tailed him so long as he was endeavouring to (oeer 
the siege and again when his chief can* was to ])rotecl his new line of 
letreat and to clear his old. In this ])eriod, viz. up to his n-tuin 
from Brescia on the 2iul of August, the only mass’* fie collected 
fleljvi ied a Mow in the air, wliile the covering detacliment.s hacl to 
fight hard for bare existence. Once rcleasevl from its tramm'-ls, 
the Napoleonic ])rinciple had fair play, lie stood between Wiirmse.r 
and yiiasdaaovich, ready to fight either or both, 'llu; latter was 
crushed, thanks to local superiority and the resolute leading of 
Massena, but at Castiglione Wumiser actually outnumbcrefl liis , 
0])ponent till the last of Napoleon's precautionary dispositions had 
been given up, and Serurier brought back from the " alternative line 
ot retreat ” to the battlefield. The moral is, again, that it w'as not the 
mere fact of being on interior lines that gave Napoleon the victory, 
but his “ tact,” his fine appn riation of the chances in his favour, 
mea-sured in term.s ot time, space, att;icking force and containing 
power. All these factors w'eie greatly influenced by the ground, which 
fiivoured the swarms and columns of the French and deprived 
the briDiant Austrian cavalry of its power to acl. But of far 
greater importance wms the mobility that Napoleon s personal 


force imparted to the French. Napoleon himself rode five horses 
to death In throe days, and Augereau's division marclicd from 
RoverbcUa to Brescia and hack to Montechiaro, a total distance ot 
nearly 50 m., in about thirty- six hours. This indeed was the founda- 
tion of his ” relative superiority, ' lor every hour sa\cd in the time 
of marching meant more freedom to destroy one corps belorc the 
rest could overwhelm the covering detachments and come to its 
assist a uce 

Wiiim.ser’.s jdan for the rcliel ol Mantua, .suilctl to its i)ujjc>.sr, 
succredvd. Hut when he made liis ob|ectiv<* the French field army, 
he h«id to lake his ow’ii army as he iouml it, disiH>w(l for an allopellu i 
diltiTent purpose. A properly combiiud attack of convergent 
colninns Irained ah hntw by a good slail ollitir, .^ucli as Mack, 
iiiighl iiidec'd have given gcjod results. Hut the suert -s of such a 
plan de]M'nds principally on the a.ssaikmt's oiiginal ]'(;ssession oi the 
initiative, ami not on the chances of his bc'iiig aV)k; to win it over to 
his own .side wlien operations, as here, are .dre.idy in piogre.ss. 
When the time came tej imniovise such a plan, the initiative had 
pas.sed over to Napoleon, and the ])Ian was foredov iiu d. 

By the end of the second week in Aiigii.si the blockade ot 
Manilla had been resumed, without siege* guns. Jhit still under 
the impression of a great victor)” gained, Honaparle was planning 
a long forward stride. He* thonglit that by advancing past 
Mantua directly on 'J'rieste and thence onwards to the Semmering 
he could inifio.se a j)f acc on the emperor. The 1 )iret't« iry, however, 
w'hirh had hv now focussed its attention on the (ierman cam 
paign, ordered him to pass through 'I'irol and to co-operate with 
Moreau, and tliis plan, Bonaparte, lltough prolesting against an 
Alpine venture being made so late in the year, prepared to execute, 
drawing in reinforc'emcnts and eollc'i'ting great <|nantilics ot 
supplies in boats on the Adige* and I,ake Garda. VVnrin.ser was 
thought to have posted his main body near 'I rent, and to have 
detached one division to Bassano ‘^to cover Trieste.” '^I’he Freneh 
advaneed northward on tlu* 2nd, in three di.sconnccted columns 
(preciselv as Wurmser had done in tlie reverse direction at th<* 
end of July)' -Massi^'na (13,000) irom Kivoli to Ala, Angereau 
(0000) from Verona by hill roads, keejiing on his right rear, 
Vaiifiois (ii,iOo) round the l-akc of (ianla fiy Biva arul 'IVir* 
hole. Sahuguet’s divisimt (iSooo) remained before Mantua. 'I’he 
Freneh divisions sueeessitilly eomliined and drove the enemy 
before them to 'lYerit. 

There, Iiowever, they missed their target. Wurmser hurl alreadv 
drawn over ♦he fiulk of his army (22,000) into the Val Sugana, 
wlienee, w'ith the Bassano divisirin as his advaneed guard, he 
intended once more to relieve Mantua, while Jlavidfivirh with 
13,000 (excluding detachments) was to hfild 'I'irol again.sl any 
attcmjitof Bonaparte to join forces with Moreau. 

'rhns Austria was [?ref)aring to ha?:a rd a second (as in the 
event she ha/anled a ibinl and a fourth) highly trained and 
ex[)ensive professional army in the struggle hir the prcser^'ation 
of a fortress, am) we must eonelude that then* were weighty 
reasons wluVii actuated .so notoriously ea.ul ions a body as the 
(!oinicj) Ol War in making I his uneondilional venture. While 
Mantua stoofl, Napoleon, lor all hi.s energy and sanguinencss, 
eould not pre.ss forward into Friuli and ('arniola, and immunity 
fnnn a Repulilican visitation was .’ihove all eb<* important, for 
the Vienna statesmen, governing, as tiiev did more or less dis 
contented and heterogeneous jiojiulalions that hail not b it the 
pressure of war for a century and more. 'I'he Austrians, .ai far 
as is known, desired no more than lu hold their own. I’hev no 
longer possessed the. suiieriority ot 7 nor(tl\\\‘A\. guarantees vii tory 
to one .side when both arc materially equal J'hcre was tlierefore 
nothing to be gained, commensurate with tfic risk involveil, by 
fighting a battle in the ofien field. In Jiahen sief'l nicht die 
Kavallcrie was an old saying in the Austrian army, and therefore 
the Austrians could not liope to win a victory of the first mag- 
nitufle. 'Hie only practicable alternative was to strengthen 
Mantua as opjioVtunilies ofiere.d themselves, and to prolong 
the paiisive resistiirice as much as possible. NapoleonY owm 
practice in providing for secondary theatres ol war v/as to 
economize fon-es and to delay a deci.sion, and the fault of the 
Au,strian.s, viewed from a purely military standpoint, was tliat 
they squandered, instead of economizing, their forces to gain 
lime. Jf we neglect pure tlieory, and regard strategy as the 
handmaiden of statcsmansliip— which fundamentally it is- we 
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cannot condemn Oie Vienna authorities unless it be first proved 
that they grossly exaggerated the possible results of Bonaparte’s 
threatened irruption.’ And if their capacity for judging the 
political situation be admitted, it naturally follows that their 
object was to preser\'e Mantua at all costs — which object Wurmser, 
though invariably defeated in action, did in fact accomplish. 

When Massena entered Trent on the morning of the 5th of 
September, \.ip(»leon became aware that the force in his front 
was a mere detachment, and news soon came in that 
auaaao. yrmscr was in the Val Sugana about Primolano and 
at Ha.ssano. This move he supposed to be intended to cover 
Trieste, being influenced by his own hopes of advancing in that 
direction, and underestimating the importance, to the Austrians, 
of preserving Mantua. He therefore informed the Directory 
that he could not proceed with the I'irol scheme, and spent one 
more day in driving Davidovich well away from Trent. Then, 
leaving Vaubois to watch him, Napoleon marched Augercau and 
Massi^na, with a rapidity he scarcely ever surpassed, into the 
\‘al Sugana. Wu miser’s rearguard was attacked and defeated 
again and again, and U'urrnser himself felt compelled to stand 
and fight, in the hope of cheeking the pursuit before going 
forward into the plains. Half his army had already reached 
Montebello on the Verona road, and with the rear half he posted 
himself at Bassano, where on the 8th he was attacked and 
defeated with heavy losses. Then began a strategic pursuit or 
general chase, and in this the mobility of the French should 
have finished the work so well begun by their tactics. 

But Naj)oleon directed the pursuers so as to cut off Wurmser 
Irom 'friesli', not from Mantua. Mass6na followed up the 
.‘XusUians to X'icenza, while Augercau hurrietl towards J^adua, 
and it was not until late on the yth that Jlonaparte realized that 
his opj)onent was heading lor Mantua via D*gnago. On the 10th 
Massena c rossed the Adige at Konco, while Augereau from 
Padua H'ached Montagnana. Sahuguct from Mantua and 
Kilniaine from Verona joined forces at ( astellaro on the nth, 
w'ith orders to interpose b(*lw'een Wurmser and the fortress. 
W urmser meantime had halted lor a day at Legnago, to restore. 
Older, and had then resumed his march. It was almost too late, 
lor in the evening, after having to ])ush aside the head of Massihia’s 
column at (‘erea, he had only reached Nogara, some miles short of 
Castellaro, ami closi* upon his rear was Augereau, who reached 
Legnago that niglit. On the 12th, eluding Sahuguet by a detour 
to the southw’ard, he reached Mantua, with all the columns of 
the French, weary as most of them were, in hut pursuit. After 
an attempt to keep llie oju n lield, defeated in a general action 
on the 15th, the relieving fonv w'as merged in the garrison, now^ 
some 28,000 in all. So ended the epi.sode of Bassano, the most 
brilliant teature of wliii'h as usual was the marcliing pow'er of 
the French infantry, d'his time it sufficed to redeem even 
.‘ilratcgical mi.sc'oncoplions and misdirections. Between the 
5th and the iith, besides fighting three actions, Masscnia had 
marched 100 m. aiul Augercau 114. 

lA’ldzeugnifister Alviutzi was now' a])pointed to command a 
new armv <»l relief. 'Phis time the mere distrihulion of the 
troop.s imposeil a eoneenlrii* advance of separate cidumns, fi»r 
pra( lu ally the whole of the fresh forces available were in Uarniola, 
the Military Frontier, \’c., while Havidovieh W'as still in 'Lirol. 
.'\l\int/rs intention was to assemble his new’ army (20,000) in 
h'riuli, and to mo\4‘ on Bassano, which W’as to he occupied on 
th(' 4th of November. Meantime Davidovicli (18,000) w'as to 
capture lYent, and tlu* two columns were to connect by the Val 
Sugana. All being well. Ab’intzi and Davidovich, still separate, 
were then to converge on the .\dige In'twcen Verona and lycgmigo. 
Wurmser was to co-operate hv vigorous .sorties. At this time 
Napi>leon’s protective system w’as as follows : Kilniaine (gooo) 
investing Mantua, Vaubois (10.000) at Trent, and Mass6na 
(i)ooo) at Bassano and Treviso, Augereau (uooo) and Macquard 
(^000) at Wrona and Villafranca constituting, for the first time 
in the.se operations, important mobile reserves. Hearing of 
.'Mvintzi’s approach in good time, he meant first to drive bark 
Da\ idovieh, then w'ith Augereau, Massena, Macquard and 3000 
t)f X'liuhois's force to fall upon Alvintzi. who, he calculated. 


would at this stage have reached Bassano, and finally to send 
back a large force through the Val Sugana to attack Davidovich. 
Tliis plan practically failed. 

Instead of advancing, Vaubois was driven steadily backward. 
By the 6th, Davidovich had fought his way almost to Roveredo. 
and Alvintzi had reached Bassano and w'as there 
.successfully repelling the attacks of Massena and 
Augereau. That night Napoleon drew back to Vicenza. On 
the 7th Da\'idovich drove in Vaubois to Corona and Rivoli, 
and Alvintzi came within 5 m. of X'icenza. Napoleon watched 
carefully for an opportunity to strike out, and on the 8th massed 
his troops elosely around the central point of Verona. On the 
yth, to give himself air, he ordered Massi^ma to join Vaubois, 
and to drive back Davidovicli at all costs. But before this order 
was executed, reports came in to the effect that Davidovich 
had .suspended liis advance. The loth and nth were .spent by 
both sides in relative inaction, the French w^aiting on events 
and opportunities, the Austrians resting after their prolonged 
exertions. Then, on the afternoon of the nth, being informed 
that Alvintzi was approaching, Napoleon decided to attack him. 
On the 12th the advanced guard of Alvintzi's army was furiously 
assailed in the position of Caldiero. Bui the troops in rear came 
up rapidly, and by 4 p.m. the French were defeated all along the 
line and in retreat on Verona. Napoleon’s situation was now 
indeed precarious. TTc was on “ interior lines,” it is true, but 
he had neither the force nor the sjiace necessary for the deliver) 
of rapid radial lilows. Alvintzi was in superior numbers, as tin- 
battl(‘ of ('akliero bad proved, and at any moment Davidovich, 
who had twice Vaiibois’s force, might advance to the attack ol 
Rivoli. 'I'he rcsiTves had proxed insufficient, and Kilniaine 
had to be called up from Mantua, whii'h was thus for the third 
time freed from the blockaders. Again the alternatives were 
retreat, in whatever order was possible to Repuhliean armies, 
and beating llie nearest enemy at any sacrifice. Napoleon chose 
the latter, though it w'as not until tlie evening of the 14th that 
he ai'tually issued the fateful order. 

The Austrians, too, had selected the 15th as tlu* date of their 
final advance on Verona, Davidovich from the north, Ahintzi 
via Zevio from the south. But Napoleon was no longer there : 
leaving Vaubois to hold Davidovich as best lie might, and 
posting only 3000 men in Verona, he had oollectcal the rest ot 
his small arrnv hetwaTii Alharo and Ronco. His plan staans to 
have been to cri)ss the Adi'^e well in rear of the Austrians, trj 
march north on to the Verona- XYcenza highway, and there, 
supplying himself from their convoys, to fight to the last. On 
the i^tli he had written to the Directory, “The weakness anrl 
the exhaustion of the army causes me to f{*ar the worst. We are 
perhaps on the eve of losing Italy.” Jn this extremity of danger 
the troops passed the Adige in three columns near Ronco and 
Alharedo, and marched forw\'ird along the dikes, with deep 
marshes uikI poids rm either hand. If NYqioleon’s intention wais 
to re:u’h the dry open ground of S. Bonifacio in rear of the 
.Xustrians, it was not realized, for the Austrian army, instead of 
being at the gales of X’erona, was still hetw’cen Caldiero and 
S. Bonifacio, heading, as we know, for Zevio. Thus Alvint'/.i 
was able, easily and swdftly, to wheel to the south. 

The battle of Areola almost defies description. 'I'he first da> 
passed in a series of resuhlcss enc'ounlers between the heads 
of the ('ohimns as they met on the dikes. In the /^rcota 
evening Bonaparte w'ithclrew' over the Adige, expecting 
at every moment to he summoned to X'aubois’s aid. lUit 1 lavido- 
vich remained inactive, and on the i()th the French again crosseil 
the river. Massena from Ronco ad\'anced on Porcile, driving 
the Austrians along the causeway thither, but on the side ol 
Areola, AK intzi had deployed a considerable part of his forces 
on the edg(‘ of the marshes, within musket shot of the causeway 
liy which Bonaparte and Augereau had to pass, along the 
Austrian front, to reach the bridge of Areola. In thc.se circum- 
stances the second day’s battle was more murderous and no 
more decisive than the first, and again the French retreated to 
Ronco. But Davidovich again stood still, and with incredible 
obstinacy Bonaparte ordered a third assault for the 17th, using 
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indeed more tactical expedients than before, but calculating 
chiefly on the fighting powers of his men and on the exhaustion 
of the enemy. Mass6na again advanced on Porcile, Robert’s 
brigade on Areola, but the rest, under Augereau, were to pass 
the Alpone near its confluence with the Adige, and joining various 
small bodies which passed the main stream lower down, to storm 
forward on dry ground to Areola. The Austrians, however, 
themselves advanced from Areola, overwhelmed Robert’s 
brigade on the causeway and almost reached Ronco. This was 
perhaps the crisis of the battle, for Augereau ’s force was now 
on the other side of the stream, and Massena, with his back 
to the new danger, was approaching Porcile. But the fire of a 
deployed regiment stopped the head of the Austrian column ; 
Massena, turning about, cut into its flank on the dike; and 
Augereau, gathering force, was approaching Areola from the 
south. The bridge and the village were evacuated soon after- 
wards, and Massena and Augereau began to extend in the plain 
beyond. But the Austrians still sullenly resisted. It was at 
this moment that Bonaparte secured victory by a mere ruse, 
but a ruse which would hav'e been unprofitable and ridiculous 
had it not been based on his fine sense of the moral conditions. 
Both sides were nearly fought out, and he sent a few trumpeters 
to the rear of the Austrian army to sound the charge. They 
did so, and in a few minutes the Austrians were streaming hack 
to S. Bonifacio. This ended the drama of Areola, w^hich more 
than any other episode of these wars, perhaj^s of any wars in 
modern history, centres on the personality of the hero. It is 
said that the French fought without spirit on the first day, and 
yet on the second and third Bonaparte had so thoroughly imbued 
them with his own will to ron(|uer that in the end they prevailed 
over an enemy nearly twice their own strength. 

The climax was reached just in time, for on the 17th Vaubois 
was completely defeated at Rivoli and withdrew to l^eschiera, 
leaving tlie Verona and Mantua roads completely open to 
Davidovich. But on the 19th Napoleon turned upon him, and 
romi)ining the forces of Vaul)ois, Massena and Augennui against 
him, droN’o him back to Trent. Meantime Alvintzi returned 
from Vicenza to San Bonifacio and (aldicro (November 21st), 
and Bonaparte at once stopped the pursuit of Davidovich. On 
the return of the French main body to Verona, Alvintzi finally 
withdrew, Wurmser, who had emerged from Mantua on the 23rd, 
was driven in again, and this epilogue of the great stniggle 
came to a feeble end becau.se neither side was now capable of 
prolonging the crisis. 

Alvintzi renewed his advance in January 1797 with all the 
forces that could be assembled for a last attempt to save Mantua. 
At this time 8000 men under Scrurier l)lockaded Mantua. 
Massena (9000) w'as at Verona, Joubert (Vaubois ’s .successor) 
at Rivoli with 10,000, Augereau at Legnago with 9000. In 
re.serve were Roy’s division (4000) between Brescia and Monte- 
chiaro, and Victor’s brigade at Cioito and Castelnuovo. On the 
other side, Alvintzi had 9000 men under Brovera at Padua, 
6000 under Bayalifi at Bassano, and he him.self wdth 28,000 men 
stoofl in the 'I'irol about 'J’rent. This time he intended I0 make 
his principal effort on the Rivoli side. Provera was to capture^ 
Legnago on the 9th of January, and BayaliC Verona on the 12th, 
while the main army was to deliver its blow against the Rivoli 
position on the 13th. 

The first marches of this scheme were duly carried out, and 
several days elapsed before Napoleon was able to discern the 
Rivoli direction of the real attack. Augereau fell back, 
skirmishing a little, as Provera’s and BayaliiVs advance 
developed. On the 1 ith, when the latter was nearing Verona, 
Alvdntzi’s leading troops appeared in front of the Rivoli jKisition. 
On the 1 2th Bayali^ with a weak force (he had sent reinforce- 
ments to Alvintzi by the Val Pantena) made an unsuccessful 
attack on Verona, Provera, farther south, remaining inactive. 
On the 13th Napoleon, still in doubt, launched Mass6na’s division 
against Bayali^, who was driven back to .San Bonifacio ; but 
at the same time definite news came from Joul)ert that Alvin tzi’s 
main army was in front of La Corona. From this point begins 
the decisive, though by no means the most intense or dramatic. 
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struggle of the campaign. Once he fell sure of the situation 
Napoleon acted promptly. Joubert was ordered to hold on to 
Rivoli at all costs. Rev w'as brought up by a forced march to 
Castelnuovo, where Victor joined him, and ahead of them both 
Massena w^as hurried on to Rivoli. Napoleon himself joined 
I Joubert on the night of the 13th. There he saw the watch fires 
of the enemy in a semicircle around him, for Alvintzi, thinking 
that he had only to deal with one division, had begun a wide- 
spread enveloping attack. The horns of this attack were as yet 
so far distant that Napoleon, instead of extending on an equal 
front, only spread out a few regiments to gain an hour or two 
and to keep the ground for Massena and Rey , and on the morning 
of January 14th, with 10,000 men in hand against 26,000, he 
fell upon the central columns of the enemy as they advanced 
up the steep broken slopes of the foreground. The fighting was 
severe, but Bonaparte had the advantage. Massena arrived at 
9 A.M., and a little later the column of (Juasdanovich, which had 
moved along the Adige and was now attempting to gain a foothohl 
on the plateau in rear of Joubert, was crushed hy the coiiN erging 
fire of Joubert’s right brigade and by Massena'.s guns, their rout 
being completed by the charge of a handful of cavalry under 
Lasalle. The right horn of Alvintzi’s attack, wlicn at last it 
SAvung in upon Napoleon’s rear, was caught between Massena 
and the ad\'ancing troops of Key and annihilated, and even 
before this the dispirited Austrians were in full retreat. A last 
alarm, caused by the appearance' of a P'rejich infant rt' reginu'ut 
in their rear (this had crossed the lake in boats from Salo), com- 
pleted their demoralization, and though le.ss than 2000 liad been 
killed and wound(*d, some 12,000 Austrian j)risoiiers were left 
in the hands of the victors. Rivoli was indec'd a moral triumph. 
After the ordeal of Areola, the victory of the hVench was a fore- 
gone conclusion at each point of contact. Na})oleon hesitated, 
or ratlier refrained from striking, so long as his information was 
incomplete, but he knew now from experienc e that his covering 
detachment, if well led, could not only hold its own without 
assistiince until it had gaini'd the necessary inlormatiou, but 
c'ould still give the rest of the arm)- time to act upon it. 'Phen, 
when the centre of gravity had been ascertained, the Fremc h 
divisions hurried thitlier, caught the enemy in the act ol manceu- 
vring and broke them up. And if that confidence in succ ciss 
which made all thi.s possible needs a special illustration, it may 
be found in Napoleon’s sending Murat’s regiment over the lake 
to place a mere two thousand bayonets across the line' of 
retreat of a whole army. Alvintzi’s maiueuvre was faulty 
neither strategically in the first instance nor laetic'ally as 
regards the projecT of enveloping Jou])ert on the 34th. It 
failed because Joubert and his men w'cre better soldiers than liis 
own, and because a French division could move twice as last 
an Austrian, and from these two factors a new form of war was 
evolved, the es.senee of which was that, for a given time and ui 
a given area, a small force of the J^Tench should engage and 
hold a mueh larger force of the cncany. 

The rc*maining opeiations can be very briefly siitnmaiized 
Provera, still aclv.iiiciii{4 0ii Mantua, joined hands there with W'unuM i , 
and fora time held Seruricr at a disadvantage, ihd heaniig of ihi 
Napoleon .sent liatk Mas.sena from tin* fieltl ol Rjvoh, ami tlial g<'m i.il, 
with Augereau and Serurier, not only forced \N'urmser to letiie a/'ain 
into the lortress, but conipelied Provera to l.iy down his .irnis. On 
tlic 2nd of February 1707, afte.' a long .nnl lioiioiii.d»l<‘ tlelenie, 
Mantua, and w'ilh it what W'as leit ol W'ninisei .s army, snriemleied 

The campaign ol 1797, which einU d the wai ol tia I n si ( oalition, 
wa.s the brilliant .serjuel ol tlie.se bard-won mMojIis. .Austria had 
decided to Stive Mantua at all costs, ami liad Jo.t lier aimies in the 
attempt, a loss wJiich ws'is not coinja iisafed b\ the “ j-trategic '' 
victories of the archdulo*. Thus the Republican “visitation" ol 
Uarmthia and C'arnifda was one swill march —jiolil wall v glonons, 
if dangerous ftom a purely military standpoint ol Napoleon's 
army to the .Semmering. 'I’he aiclidiikc, wdio w'as called Ihilhei 
from Germany, could do no more than light a lew rearguard ai lions, 
and make threats against .\aj>oleon's rear, which the latter, with his 
usual “ tact," ignored f )n the Rhine, as in 1795 ami 1 79^’, thi‘ armies 
of the Sam bre-aiul -.Meuse (Ilochc) and the Rlnne-and-Moselle 
(Moreau) w'crc oj)posed by the armies of the Lower Rhine (\\'emeck) 
cand of the I’pptT Rhine (T^toiir). Moreau crossed the river near 
Strassbnrg and fouglit a series of minor a< tions. Hoche, lik<‘ Jus 
predecessors, crossed at Diisscldorf and Nenwied and fougJit Jus 
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way to the Lahn, where for the last time in the history of these ware, 
there wah an irregular widespread battle. But Hoche, in this his 
last campaign, displayed the brilliant energy of his first, and delivered 
the ** si-rics of incessant blows " that Carnot liad urged upon Jourdan 
the year before W'tTneck was driven witli ever-increasing losses 
from the lowei L.alm to Wetzlar and Giessen. Tiience, pressed 
hard by the Fieiicli left wing under Championnet, he n tired on the 
Nidda, only to Ijnd that llochc’s right had swung completely round 
. - liini. Nothing but the news of tlie armistice of Leoben 

® ’ saved him from envelopment and surrender. This 

general armistice was signed by Bonajiarte, on his own authority 
(ind to tlie intense chagrhi of the Din^ctory and oi Hoche, on the 
i8th ol Apiil, and wa.s ilic basis of tlie peace oi Campo I'ormio. 

Napoleon in Eoypi 

Within the scofie of this article, yet iar more imjwrtant from its 
political and jaTsonal than from its general military interc'sl, come-s 
the expedition of Napoleon to Egypt and its sequel (see also E<jYPT : 
J-fistotv: N Ai'oj.i.ox, S:c.), A very brief siiinmary must Iktc suffice. 
Napoleon left ronlon on the lolh of May I7<)8, at the same time as 
his army (40,000 strong in 400 lrans]iorls) enibarkt'd secretly at 
various ports. Nelson's fh‘et w'as coinpleti'ly evaded, and, capturing 
Malta CH route, the armada reached the coast ot Egypt on the ist ot 
July. The Tepubliians stormed Alexandii.i. 011 Hit; 2ud. Between 
Emhalieh and (li/(‘h, on the left bank of tie- Nile, f)0,ooo Matnchikes 
w'ere defeated and scattered tin the 21st (battle of the Pyramids), 
the hVench for the most part marehing and fighting in the chequer 
of infantry stpiaies that alterwards Ik came the classical tormatioii 
for di‘serl warlaie. Whil«* his licute.nants juiisuetl tlie more important 
groups of the enemy, Napoleon entered Cairo in triumph, and pro- 
ceeded to organize. Egypt as a I'TencIi jiiolectoiatc. M<*antirac 
Nt'Lson, Ihoiigli too late to heail oft the ex])editiou, had annihilated 
tin .vpi.idrou ot Acliiiiral llnieys. This blow s<.'vered the army 
Irani the home counliy, and di'stroyi d all liope ot reinforcements. 
Hut to ejirt the hreneli .'ilready in Egypt, military invasion oi that 
country was neeessarv. The iirsf atb'inpts at this were math* in 
September l»y tlie Turks as ovei lords of JCgypt. Napoleon -after 
.suppressing a levoll in Cairo maichefi into Syria lo meet tlienn, 
an<l laplims) IH Aiish and Jaffa (.••! th<‘ latter j>l<ice the prisoners, 
whom he could atloni neillier to t(‘ed, to release, nor to guard, were 
shot by hi.s ordei ). J Jut lu* was Imnighl to a standstill (Man h 1 7~May 
20) beiore tli<‘ hall d«’lensil»le torniKMlioiis of Acre, held by a'J urklsii 
garrison and aimn.ited by the Icadetship ol Sir W. Sidney Smith 
p/ 1'.). Ill May, lli<»ugh meant mu: a 'I'uikisli relieving army li.id be( 11 
.Si'verely beaten in the battle ol Mount Taboi (April 10, 17<)<)), 
Napok'on g.ave up his eiiterpiise, and reluiiu'd to h'gvpt, where he 
won a last \ i* lory in annihilating at Vboukir, willi nnoo ol his own 
mi‘11, a Turkish .inny 18,(100 slioiig tiuit li.ul 1 mded thi'U' (July 25, 
1700) Willi till'. 4.1 ounini*, l.u I K .il sm ee-.s to s( I .igamsi the Syr* in 
reverses, he h mdeil o\ei Hie lommaud to Klebet and leturnofl to 
Fraiiee (■\n'',u-.l .*.*) loiule the -.<orm m a new nmft d'etut, the “ 18th 
Hrumaiie ” Klrbei, attai keil by tlu’ EiV’h’h and Turks, eonchided 
the conseul loll oi I'-l \ii>h ^|.iliM*iry 27, i.S.kj), wTienby he .seen n‘d 
lr«‘e tr.uispdil lor (be aimv^ b.u k to IT.ou'e iJat tliis convention 
was di:i.( vo\v( il l>v Hie JJiitish government, and Kleber jiiep.ired to 
bold his gioutul. On Hu* ,;olliol Mai'Ji 1800 he thorougl»KMl«‘te.»1ed 
the Tmkisli army at I leliopolis and recovered t'aiio, and hrenrh 
mlhu iu (* W.I.. oiut mon- m tlu* a.sei ud.iut ni h-j'.ypt, wlieli il.s direvTor 
wa** immleicil 1>\ a 1 ui, du on tlu' i.|lh ol June, Hu' day ol Maieiejo. 
Klebei 's sueees*,oi , the m('omp'*len1 Menou, lell .m easy vieliin to Hio 
Hriteih e\(M'd!tioMai v lone uudei 'sii Kaljih .\bercromby in 
TTie JJrilisli toived their way .rshore ril Aboukii on the 8H1 ot Mandi, 

I )n Hu; 2 1 si , lomby won a di'cisiv e lialtk*, and him. .1*11 l(Tl in the 

hoiii ol vieloiv (■'.ee Viix \.\i»Ki,\ . lUtUlr of Ills siu'cessor, 

(ieiu'i.d Ib lv 1 1 all hiii.*.oii, .slowly followed up Hii.s adv.inlage, and 
received Hu* smiemki ol Cano m Julv and of Alexaiuiria in .August, 
the debris of tlu* Fiench army b(*nig given live passage hack to I'Yance. 
Meantime a im\ed lorce ol Hriti.sh and native troops from India, 
undi'r Sir Davi.l Llairil, h.id landed at Kos.seir and marched across 
the desert to Cairo. 

'J'HK A\ AR CH TIIK SkCONT) Co M lTlON 

In the antiirnn of 1708, while? Napoleon’s Egyptian expedition 
was in progress, and the Directory was endeavouring at home 
to reduce the importance and the predominance of the army 
and its leaders, the powers of Europe once more allied themselves, 
not now against the principles of the Republic, but figaiiist tlie 
treaty of ( amfio Formio. Russia, Austria, I’.ngland, Turkey, 
rortugal, Naples and the Pope formed the .Second ('oalition. The 
war bogiin witli an ad\'ance into the Roman States by a worthless 
and iibbeliavcd Neapolitan army (commamled, much against 
his will, by Mat k), wTiich the French troops under CTiampionnet 
destroyed with ease. C'liampionnet then revolutionized Naples. 
iVfler this unimportant prelude tlie curtain rose on a general 
European war. The Directory which now had at its command 
neither numbers nor enthusiasm, prepared as best it could to 


meet the storm. Four armies, numbering only 160,000, were 
set on foot, in Holland (Brunc, 24,000) ; on the Upper Rhine 
(Jourdan, 46,000) ; in Switzerland, which had been militarily 
occupied in 1798 (Mass6na, 30,000) ; and in upper Italy (Scherer, 
60,000). In addition there was Championnet’s army, now 
commanded by Macdonald, in southern Italy. All these forces 
the Directory ordered, in January and February 1799, as.sume 
the offensive. 

Jourdan, in the Constance and Sdmffhausen region, had only 
40,000 men against the archduke Charles’s 80,000, and was soon 
brought to a standstill and driven back on Stokach. stokach 
TTie archduke had won these preliminar}' successes 
with seven-eighths of his army acting as one concentrated mass. 
But as he had only encountered a portion of Jourdan ’s army, he 
lK*ramc uneasy as to his flanks, checked liis hold advance, and 
ordered a reconnaissance in force. ITiis practically extended 
his army while Jourdan was closing his, and thus the French 
began the battle of Stokach (March 25) in superior numbers, and 
it was not until late in the day that the archduke brought up 
sufllcicnt strength (60,000) to w'in a victory. This was a battle 
of the “ strategic ” type, a widespread straggling combat in 
which each side look fifteen hours to inflict a loss of 12 % 
on the other, and which ended in Jourdan accepting defeat and 
drawing off, nnpursued by the magnificent Austrian cavalry, 
though these counted five times as many sabres as the French. 

'ilie French secondary army in Switzerland was in the hands 
of the bold and active Massena. The forces of both sides in the 
Alpine region were, from a military point of view, mere flank 
guards lo the main armies on the Rhine and the Adige. But 
unrest, amounting to civil war, among the Swiss and (irison 
peoples templed both governments to give these flank guards 
considerable slrengtlt.' 

The Austrians in the Vorarlbcrg and (irisons were under 
HoUe, who had 13,000 men at Bregenz, and 7000 commanded 
by AulTenherg around CTuir, with, bctw'een them, 

5000 men at Feldkirch and a post of 1000 in the strong ^wUxerJ^ 
position of lh(‘ l.uziensteig near Mayenfelcl. Massdjna s 
available force was about 20,000, ami he used almost 
the whol(‘ of it against AufTcnberg. The Rhine was cro.ssed 
by hi'. princi])al colnmn near Mayenfelcl, and tlu' Luzic'nstcig 
stormed (March 6), while a second column from the /iirich side 
descended n])on Disentis and captured its defenders. Jn three 
days, thanks to Massena's energy and the ardent attacking spirit 
ol his men, AiilTenbv rg‘s division was broken u]), Oudinot 
meanwhile holding off Hotze by a liard fought combat at 
heldkirch (MarcT) 7). But a second atla' k on h'eldkirch made 
on the 23rd by Massena with 15,000 men was repulsed and the 
advanee of his left wing came to a slaiub.liil. 

Behind AulTenbcrg and Ilotze wa.s B.ellrgarde in T'iri/l with 
siaue 47,000 men. Most ot these were stationed north of Inns- 
bruck and lairuleckj probably as a sort of strategic reserve lo 
the archduke. T'he re.sl, with the assistance of the Tirolese 
them.selves, were to ward off iruiptions from ital>'. Here the 
French offensive w'as entrusted to two columns, one from 
Mass6na’s command under l^courbe, the other from the Army 
ot Italy under Dcssolles. Simultaneoii.sly with Alasstna, 
liCeourbe marched from Bcllinzona with 1 0,000 men, by the 
vSan Bernadino pa.ss into the Spliigen valley, and thence over the 
Julier puss into the upper Engadine. A small Austrian force 
under Major-General Loudon attacked him near Zernetz, but 
was after three days of rapid manctuvres and bold tactics driven 
back to Martinsbriick, wdth considerable losse.s, espe cially in 
prisoners. But ere long the country people flew' to arms, and 
Ix'courbc found himself between two fires, the levies occupying 
Zernetz and Loudon's regulars Martinsbriick. But tliough he 
had only some 5000 of his original force left, he was not discon- 
certed, and, by driving hack the levies into the high valleys 
whence they had come, and constantly threatening Loudon, 

’ The assumption by later critics (Clausewitz even included) 
that tlie '* flank po.sition ” licld by these forces rel.itively to the 
main annies in Italy and Germany was their raison d*itte is un- 
supported by contemporary evidence. 
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he was able to maintain himself and to wait for Dessolics. The 
latter, moving up the Valtelline, by now fought liis way to the 
Stelvio pass, but beyond it the defile of Tauffers (S.W. of Glurns) 
was entrenched by Loudon, who thus occupied a position 
midway between the two French columns, while his irregulars 
beset all the passes and ways giving access to the Vintschguu and 
the lower Engadine. In this situation the French should have 
been destroyed in detail. But as usual their speed and dash gave 
them the advantage in every manoeuvre and at every f)oint of 
contact. 

On the 25th I^courbc and Dessolles attacked Loudon at 
Nauders in the Engadine and Tauffers in the Vintschguu rc- 
Lecourbe spectively. At Nauders the French ptissed round 
Mtid the flanks of the defence by scrambling along the high 
DeBMoUeM mountain crests adjacent, while at Tauffers the 
inUroL assailants, only 4500 strong, descended into a deep 
ravine, debouched unnoticed in the Austrians’ rear, and aiptured 
6000 men and 16 guns. The Austrian leader with a couple of 
companies made his way through Glurns to Nauders, and there, 
finding himself headed off by Lecourbe, he took to tlie mountains. 
His corps, like Auffenberg’s, was annihilated. 

This ended the French general offensive. Jourdan had been 
defeated by the archduke and forced or induced to retire over the 
Rhine. Mass^ma was at a standstill before the strong p<)silion 
of Feldkirch, and the Austrians of Hotze were still massed at 
Bregenz, but the (Jrisons were revolutionized, two strong bodies 
of Austrians numbering in all about 20,000 men had been 
destroyed, and Lecourbe and Dessolles had advanced far into 
Tirol. A pause followed. The Austrians in the mountains needed 
time to concentrate and to recover from their astonishment. 
The archduke fell ill, and the Vienna war council forbade his 
army to advance Ivsi 'J'irol should be “ uncovered,*’ though 
Bellegardc and Idolze still disposed of numbers equal to those 
of Alassena and Lecourbe. Massihiu succeeded J ounlan in general 
command on the l^rench .side und pronqjtly coliected all available 
forces of l)oth armies in the hilly non-Alpine country between 
liasel, Zuricli and Schafi’luiusen, thereby directly barring the 
roads into France ( Berne- Neueliatel-Fontarlier and Bu.sel- 
B(;.san(;on) which tht; Austrians appeared to desire tr> eon(|ucr. 
'Fhe protection of Alsaec* and the Vosges was left to I he fortresses. 
I’liere was no suggttslion, it would appear, that tJu* Klune between 
Basel and Sc'halThansen wa.s a flank position sul'lu'ient of ilstdi 
to bar Alsace to the enemy. 

It is now time to turn to events in Itidy, where, the ('oidilion 
intended to jnit fortli its principal efforts. At the lu'ginning of 
March the J^'reneh had So, 000 men in Iqiper Italy and some 35,000 
in the hr'art of the IVninsula, the latter engaged chiefly in sup- 
porting nev/lvTounded republics. Of tlie lornier, 53,000 formed 
the field army on the Mincio under Scherer. 'Ihc Austrians, 
commanded bv Kray, numbered in all 84,000, buf detachments 
re.duce.d this figure to 67,000, of whom, moreover, 15,000 had nof 
yet arrived when oy)eratic)ns began. 'I’hey were to be joined by a 
Russian contiiig(jnt under the celebrated Suvarov, who was to 
command the wKolc on arrival, and whose extraordinary person- 
ality gives the campaign its special interest. Kray himself was 
a resolute .soldier, and w^heri the French, obeying the general order 
to advance, crossed the Adige, he defeated them in a severely 
fought battle at Magnano near Verona (March 5), the FVen<'h 
losing 4000 killed and wounded and 4500 taken, out of 4 r,ooo. The 
Austrians lost some 3800 killed and wounded and 1500 prisoners, 
out of 46,000 engaged. IKe w'ar, however, was undertaken not 
to annihilate, but to evict the PTeneli, and, probably under orders 
from Vienna, Kray allowed the l>eaten enemy to depart. 

Suvarov appeared with 17,000 Russians on the 4th of April. 
Hi.s first step was to set Russian officers to tf^ach the Austrian 
Suvdrov — whose feelings can be imagined — how to 

attack wdth tlie bayonet, his next to order the whole 
army forward. ITie Allies broke camp on the 17th, i8th and 
19th of April, and on the 20th, after a forced march of close on 
30 m., they pas.sed the Ghiese. Brescia had a French garrison, but 
Suvarov soon cowed it into surrender by threats of a massacre, 
which no one doubted that he would carry into execution. 


At the same time, dissatisfied with the marching of the Austrian 
infantry, he sent the following characteristic reproof to their 
commander ; “ The march was in the service of the Kaiser. 
Fair weather is for my lady's chamber, for dandies, for sluggards. 
He who dares to ('axdl against his higli duty (der Gvosssprecher 
wider den hohen Dienst) is, as an egoist, instantly to vacate his 
command. Whoever i.s in bad health can stay behind. The 
so-called reasoners (raiionticurs) do no army any good. ..." 
One day later, under this unrelenting pressure, the advanced 
posts of the Allies reached Cremona anti the main body the 
Oglio. The pace became slower in the following days, a.s many 
bridges had to be made, and meanwhile Moreau, Scherer's 
successor, jirepared with a mere 20,000 men to defend Ltjdi, 
Cassano and Lecco on the Adda. On the 26th the Russian liero 
attacked him all along the line. The moral supremacy had 
passed over to the Allies. Alelas, under Suvanjv's stern orders, 
flung his battalions regardless of losses again.st the strong |)osition 
of ('assano. The story of J7t)6 rept'atcfl ilselt with the roles 
reversed. 'I'lie passage was carried, and the J'fench rearguard 
under Serurier was surrounded and captured by an inferior corps 
ol Austrians. The Austrians (the Rus.sians at Lecco were hardly 
engaged) lost 6000 men, but they took 7000 prisoners, and in 
all Moreau’s little army lost half its numbers and retreated in 
many disconnected l)oflies to tlie Ticino, and thenc e to Alessandria. 
Everywhere the Italians turned against the Ju'ench, mindful of 
the exactions (jI their commis.saries. J’he strange Co.ssack 
cavalry that western ICuropc had never yet .seen entered Milan 
on the 20th ol April, eleven days after passing tiu* Mincio, and 
next day the city ivc(*ived wa’th enthusiasm the old field marshal, 
whose exploits against the 'Turks had long invi'sted him with a 
halo of romaiK'C ajid legend. lIcTe, tor the inoinenl , hi.s offensivi* 
culminated. He desired to i)ass into Switzerland and to unite 
his own, the archduke's, llot/i‘'s and Bellegarde's armies in on< 
powiTful mass. But the ein])en>r would not piirmit the ewculion 
ol tiiis scheme until all the fortresses held by tlje enemy in 
l’pp<‘t* Italy sliould have been (*ay)ture(l. In any case, Mac- 
donald’s army in southern Italy, cut off from Juaniv by Xhe 
rajudity of Siivarov's onslaught, and now' iiliiniing with all 
sjH'od to join More.iu by force or e*.’a.bio!i, liad .still to bt dealt 

WMth. 

Suvarov's mobile armv, originally (>o,ooo stioi^g, had ju)w 
dwindled, by reason of loss(‘s and detat himsils ior 
half that number, and serious diffcreiuTs arose between the 
Vienna govcTnmcnt and himself. If la (^Heuded the pride 
of the Austrian armv , he vv.i^ at least respet led a : a leader who 
gave it vicluries, but in \'ieniia he was reganksl a.s a madm.U! 
who hud lf» l)e kef)l witliin bounds. But at Dst, vvh«*n lie v/:e 
becoming ihorouglily exasperaleri by this ln'a.tnu-nl. Macdonald. 
i”ime within striking distance and tli<‘ active (iimpaign re- 
1 omnuMuvd. In the si-eond week of June, Moreau, who had 
retired into the Apennines about Gavd, advaneeil with th(‘ in- 
tention ol drawing iiy7on himself trooyis that would otherwise 
have been employed against Macdtinald. fie succeeded, foi 
Suvarov with his usual rayiiditv collected 40,00(7 men at Aless- 
andria, only to learn tlial Macdonald with 35,000 men wa> 
coming uy7 on the? f’arma road. Wfien this news arrived, Ma<’- 
donald had already engag(‘d an Austrian detachment at Modena 
and driven it back, and Suvorov found himself betw'ccn Moreau 
and Macdonald with barely enough men umler his hand to 
enable him to yflav the game of “ interior lines." But at the 
criris the rough energetic warrior who desyiised “ laisonneurs," 
displayed generalsliip of the first order, and Liking in hand all hi^ 
scattered detachments, lie manaujvred them in the Nayiolt^onic 
fashion. 

On the J4th Macdonald was calculated to bit between Afodena, 
Reggio and C'arpi. but his destination was uncertain. Would he 
continue to hug the .Vy^etmines to join Moreau, or 
would he strike out northwards against Kray, vvlio fr^bbia. 
with 20,000 men was Ixtsioging Mantua ? From 
Alessandria it is four marches to Piacenza and nine to Mantua, 
while from Reggio these places arc four and two marihiy 
respectively. Piacenza, therefore, wa.s the crucial point if 
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Macdonald continued westward, while, in the other case, nothing 
could save Kray but the energetic conduct of Hohcnzollern’s 
detachment, which was posted near Reggio. This latter, however, 
was soon forced over the l^o, and Ott, advancing from Cremona 
to j oin it, found himself sharply pressed in turn. The field marshal 
had hoped that Ott and Hohenzollern together would be able to 
win him tirrx^ to assemble at Parma, where he could bring on a 
battle whichever way the Frencli took. But on receipt of Ott’s 
report he \n as convinced that Macdonald had chosen the western 
route, and ordering Ott to delay the French as long as possible by 
stiifihorn rearguard actions and to put a garrison into Piacenza 
under a general who was to hold out “ on peril of his life and 
honour,” he colleded what forces were ready to move and 
hurried towanls Piacenza, the rest being left to watch Moreau. 
He arrived just in time. When after three forced marches the 
main body (only 26,000 strong) reached (astel San Giovanni, 
Ott had been driven out of Piacenza, but the two joined forces 
safely. Both Suvarov and Macdonald spent the 17th in closing 
up and dejdoying for battle. The respective forces were Allies 
30,000, French 35,000. Suvarov believed the enemy to be 
only 26,000 strong, and chiefly raw Italian regiments, but his 
temperament w'ould not have allowed him to stand still even 
had he Icnriwri his inferiority. lie had already i.ssued one of his 
peculiar battle-orders, which began with the words, “ The 
hostile army will be taken prisoners ” and continued with 
directions to the ('ossacks to spare the surrendered enemy. 
But Macdonald too was full cd energy, and believed still that he 
could annihilate Ott b(dore the field marshal’s arrival. Thus 
the battle oi the Trebbia (June 17-10) was fought by both .sides 
in the spirit of the oflensive. It was one of the .scvere.st struggles 
in the Republican wars, and it ended in MacdonaUr.s retr(*at 
with a loss of 15,000 men — jirobably 6000 in the battle and 
0000 killed and prisoners when and after the equilibrium was 
broken— for .Suvdrov, unlike other generals, had the necessary 
surjilus of energy alter all the demands made upon him b\ a 
great battle, to order and tf> direct an effective pursuit. The 
Allies lost about 7000. Macdonald retreated to I^irma and 
Modena, harassed by the peasantry, and finally recrossed the 
Apennines and maile his way to Genoa. The battle of the 
'l’n*bbia is one ot the most clearly-defined examples in military 
history (d the result of moral force--il was a matter not merely 
of energetic' leading on the battlefield, but far more of educating 
the tn)r>ps l>eforehand to meet the strain, of ingraining in the 
.soldier the determination to win at all costs. “ It was not,” 
says (’lausewit/, ” a case of losing the key of the position, of 
turning a Hank or breaking a centre, of a mistimed cavalry charge 
or a lust battery ... it is a pure trial of strength and cxpen.se of 
hac’c, and victory is the sinking of the balance, if ever so slightly, 
in favour of one side. And we mean not merely physical, but 
(*v'en mor(‘ moral forces.” 

'i’o return luiw to the Alpine region, where the French offensive 
had ( ulminaled at the end of March. Their dideated left was 
bcliind the Rhine in the northern j)art of Switzerland, the half- 
victorious centre athwart the Rhine between Mayenfeld and 
(‘hur. and their wh(»lly victorious right far within Tirol between 
(iliirns, Nauders and Landi'ck. But neither the centre nor the 
right could maintain itself. I'he forward impulse given by 
Sin arov spread along the w'hole Austrian front from left to right. 
Dessolle.s' column (now under i^oison) was forced back to 
('hia\ cnna. Bellcgurde drove lA'Courbc from position to position 
towards the Rhine during April. There Lecourbe added to the 
remnant ol his expeditionary column the outlying bodies of 
Mass6na*s right wing, but even so he had only 8000 men against 
Bellegardc’s 17,000, and he was now exjwsed to the attack of 
Hotze's 25 ,000 as well. Tite Luziensleig fell to Ilotze and ('hur to 
Bellcgarde, but the defenders managed to escape from the 
<'onverging Austrian columns into the valley of the Reuss. 
Having thus reconquered all the lost ground and forced the 
French into the interior of Switzerland, Bcllegarde and Hotze 
parted company, the former marching with the greater part of his 
forces to join Suvdrov, the latter moving to his right to reinforce 
the archduke. Only a chain of posts was left in the Rhine 


Valley between Disentis and Feldkirch. The archduke's opera- 
tions now recommenced. 

Charles and Hotze stood, about the 15th of May, at opposite 
ends of the lake of Constance. The two together numbered about 
88,000 men, but both had sent away numerous detachments to the 
flanks, and the main bodies dwindled to 35,000 for the archduke 
and 20,000 for Ilotze. Massena, with 45,000 men in all, retired 
slowly from the Rhine to the Thur. The archduke cros.sed the 
Rhine at Stein, Hotze at Balzers, and each then cautiously felt his 
way towards the other. Their active opponent attempted to 
take advantage of their separation, and an irregular fight took 
place in the Thur valley (May 25), but Mass6na, finding Hotze 
close on his right flank, retired without attempting to force a 
decision. On the 27th, having joined forces, the Austrians 
dislodged Massena from his new position on the Toss without 
dilTiculty, and this process was repeated from time to time in the 
next few days, until at last Mass6na halted in the 
position he had prepared for defence at Zurich. He 
had still but 25,000 of his 45,000 men in hand, for he 
maintained numerous small detachments on his right, behind tla* 
Ziircher See and the Wallen See, and on his left towards Basel. 
These 25,000 occupied an entrenched position 5 m. in length ; 
against which th(* Austrians, detaching as u.sual many posts to 
protect their flanks and rear, deployed only 42,000 men, of whom 
8000 were sent on a wide turning movement and 8000 held in 
ro.scrve 4 m. in rear of the battlefield. Thus the frontal attack 
was made with forces not much greater than tho.se of the defence 
and it failed accordingly (June 4). But Massena, fearing perhaps 
to strain the loyalty of the Swiss to their French-made constitution 
by exposing their tow'n to assault and sack, retired on the 5th. 

He did not fall back far, for his outposts still bordered the 
l..immat and the Linth, while his main body stood in the valley oi 
the Aar between Baden and Lucerne. The arcliduke pressed 
Massena as little as he had pressed Jourdan after Stokach 
(though in this case he had less to gain by pursuit), and awaitecl 
the arrival of a second Russian army, 30,000 strong, under 
Korsakov, before resuming the advance, meantime throwing out 
covering detachments towards Basel, where Massena had a 
division, 'i'hus for two montlts operations, elsewhere than in 
Italy, were at a standstill, while Massena drew in reinforcemeiits 
and organized the fractions of his forces in Alsace as a skeleton 
army, and the Austrians distributed arms to the ])easantry of 
South German}’. 

In the end, under pre.ssure from Baris, it was Massena who 
resumed active movements. Towards the middle of August, 
Lecourbe, wlio formed a loose right w^ing of the French army in 
the Reuss valley, was reinforced to a strength of 25,000 men, and 
pounced upon the extended left wing of the enemy, which had 
stretched it.self, to keep pace with Suvdrov, as far westward as the 
St Gothard. The movement began on the 14th, and in two days 
the Austrians WTre driven back from the St (iothard and the 
Furka to the line of the Linth, with the loss of 8000 men and many 
guns. At the same time an attemi)t to take advantage of 
Massena’s momentary W’eakness by forcing the Aar at Dottingen 
near its mouth failed completely (August 16-17). 200 

men guarded the point of passage, but the Austrian engineers 
had neglected to make a proper examination of the river, and 
unlike the French, the Austrian generals liad no authority to 
w’aste their expensive battalions in forcing the passage in boats. 
No one regarded this w^ar as a struggle for existence, and no one 
but Suvdrov possessed the iron strength of character to send 
thousands of men to death for the realization of a diplomatic 
success — for ordinary men, the object of the Coalition was to 
upset the treaty of Campo P'ormio. This was the end of the 
archduke's campaign in Switzerland. 'J'hough he would have 
preferred to continue it, the Vienna government desired him to 
return to Germany, An Anglo-Russian expedition was about to 
land in Holland,^ and the French were assembling fresh forces on 
the Rhine, and, with the double object of preventing an invasion of 

' For this expedition, which was repulsed by Brune in the battle 
of C4i.stricum, sec Fortc.scuc’.s Hist, of the British Army, vol. iv., and 
Sachot's Brune en Hollande, 
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South Germany and of inducing the French to augment their 
forces in Alsace at the expense of those in Holland, the archduke 
left affairs in Switzerland to Hotze and Korsakov, and marched 
away with 35,000 men to join the detachment of Sztarray 

(20.000) that he had placed in the Black Forest before entering 
Switzerland- TIis new campaign never rose above the level of a 
war of posts and of manoeuvres about Mannheim and Philipps- 
burg. In the latter stage of it I^courbe commanded the French 
and obtained a slight advantage. 

Suvarov’s last exploit in Italy coincided in time, but in no other 
respect, with the skirmish at Dottingen. Returning swiftly from 
the battlefield of the Trebbia, he began to drive back Moreau to 
the Riviera. At this point Joubert succeeded to the command 
on the French side, and against the advice of his generals, gave 
battle. Equally against the advice of his own subordinates, the 
field marshal accepted it, and won his last great victory at Novi 
on the 13th of August, joubert being killed. This was followed 
by another rapid march against a new French Army of the Alps’’ 
(Championnet) wluch had entered Italy by way of the Mont 
Cenis. But immediately after this he left all further operations in 
Italy to Mclas with 60,000 men and himself with the Russians and 
an Austrian corps marched away, via Varese, for the St Gothard 
to combine operations against Massena wdth Hotze and Korsdkov. 
It was with a I^eavy heart that lie left the scene of his battles, in 
which the force of his personality had carried the old-fashioned 
“ linear ” armies for the last time to complete ^'ictory. In the 
early summer he had himself suggested, eagerly and almost 
angrily, the concentration of his own and the archduke’s armies 
in Switzerland with a view, not to conquering that country, but 
to forcing Jourdan and Massena into a grand decisive battle. 
But, as we have seen, the Vi(*nna government would not release 
him until the last Italian fortress had been reoccupied, and 
wlien finally he received the order that a, little while before he had 
so ardently desired, it was too late. Th(* archduke had already 
left Switzerland, and he was committed to a resultless warfare in 
the high inoiuUains, with an army which w{is a mere detachment 
Suvirov co-op(‘rating with two other detach- 

orderedto meiits far away on the other side of Switzerland. As 
Switzer^ for the reasons which led to the issue of such an order, 
imnti, IjjjJ feeling known to exist 

between the Austrians and Russians induct'd lOngland to recom- 
mend, as the first essential of further operations, the sef)arate 
concentration of the troops of each nationality under their own 
generals. . Still stranger was the reason which induced the tsar to 
give his consent. It was alleged that the Russians would be 
healthier in Switzerland than the men of the southern plains I 
From such premises as these the Allied diplomats evolved a new 
plan of campaign, by which the Anglo-Russians under the duke of 
York were to reconquer Holland and Belgium, the Archduke 
Charles to operate on the Middle Rhine, Suviirov in Switzerland 
and Mclas in Piedmont — ^a plan destitute of ea ery merit but that 
of simplicity. 

It is often said that it is the duty of a commander to resign 
rather than undertake an operation which he believes to be faulty. 
So, however, Siivarov did not understand it. In the simplicity 
of his loyalty to the formal order of his sovereign he prepared to 
carry out his instna'tions to the letter. Massena’s command 
(77,000 men) was distributed, at the beginning of September, 
along an enormous S, from the Simplon, through the St Gothard 
and Glams, and along the Li nth, the Ziirichcr See and the 
Limmat to Basel. Opposite the lower point of this S, Suvarov 

(28.000) was about to advance. Hotze’s corps (25,000 Austrians), 
extending from Utznach by Chur to Disen tis, formed a thin line 
roughly parallel to the lower curve of the S, Korsdkov’s Russians 

(30.000) w'cre opposite the centre at Zurich, while Nanendorflf 
with a small Austrian corps at Waklshut faced the extreme upper 
point. Thus the only com[)letely safe way in which Suvdrov 
could reach the Zurich region was by skirting the lower curve of 
the S, under protection of TIotze. But this detour would be 
long and painful, and the ardent old man preferred to cross the 
mountains once for all at the St Gothard, and to follow the valley 
of the Reuss to Altdorf and Schwyz — i.e. to strike vertically 
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upward to the centre of the S — and to force his way through the 
French cordon to Ziirich, and if events, so far as concerned his 
ow'n corps, belied his optimism, they at any rate justified l)is 
choice of the shortest route. For, aware of the danger gathering 
in his rear, Mass6na gathered up all his forces within reach 
towards his centre, leaving Lecourbo to defend the St Gothard 
and the Reuss valley and Soiilt on the Linth. On the 2.|th he 
forced the pas.sage of the Limmat at Diet ikon. On the 
25th, in the second battle of Zurich, he completely 
routed Korsdkov, who lost 8000 killed and wounded, 
large numbers of prisoners and too guns. All along the line the 
.Mlies fell back, one corps after another, at the moment when 
Suvdrov was approaching the foot of the St Gothard. 

On the 2ist the field marshal’s headquarters were at Bellinzona, 
wdierc he made the final preparations. Expecting to Ije fimr davs 
en route before he could reach the nearest friend l\* , , 

magazine, he took his trains with him, winch inevitably 
augmented the difificulties of the expedition. On the 
24th Airolo was taken, but when the far gnater task of 
storming the pass itself presented itself before them, e\'en the 
stolid Russians were terrified, and only the passionate [)rotests 
of the old man, who reproached his “ children " witli deserting 
their father in his extremity, indiu'cd them to face tlu- danger. 
At last after twelve hours’ fighting, the summit was reached. 
The same evening Suvdrov pushed on to Ilospcnthal, wliile a 
flanking column from Disentis made its way tov\ards Amsteg 
over the ( rispalt. Lecourbe was threat ene<l in rear and pressed 
in front, and his engineers, to hold off tlie Disentis column, had 
broken the Dt'vil’s Bridge. Discovering this, he left the road, 
threw his guns into the river and made his way 1)\ fords and 
water-meadows to Gdschenen, where by a Inrious attack he 
cleared tlu* Disentis lro()])s off his line of retreat. His rcarg\uird 
meantime held the ruined Ik'vil’s Bridge. This point and the 
tunnel leading to it, called the Urncr Loi lnthc Russians attcn\pted 
to force, with the most terrible losses, battalion after ballalion 
crowding into the tunnel and pushing the h)remost ranks into 
the chasm left by the broken bridge. But at last a, ford was 
discovered and the bridge, cleared by a Inriiing movement, 
was repaired. More broken briilges lay beyond, but at last 
Suvarov joined the Disentis column near GoscheiK'n. When 
Altdorf was reached, however, Snvdrov found not only Lc'courbe 
in a threatening position, but an entire absence ol boats on the 
1 -ake of the Four (lantons. It was impossible (in Hiom days tlu* 
Axenstrasse did not exist) to take an army along tlu* prc(aj)itoi]s 
eastern shore, and thus passing through one trial idler another, 
each more severe than the last, the Ru.ssians, men iind liorse.'* 
ami pack animals in an interminable single file, venlnred on tlu* 
path leading over the Kinzig j)ass into tlu* Mnotlii d'hal. 1 'he 
passage kisted thrc'c days, tlic leading troops losing men and 
horses over the precipices, the rearguard from the fire of t la- 
enemy, now in pursuit. And at last, on jirriviil in the MuoUii 
Thai, the field marshal received definite inforniiition that 
KorsAkov’s army was no longer in exist enc-e. i even so it was 
long l>efore he could make up his mind to retreat, iind tl\e pni siu rs 
gathered on all side's. Fighting, sonu'tinu's severe, and never 
altogether ceasing, went on day after day as the Allied eolunin, 
now reduced to 15,000 men, struggled on over one pass after 
another, but at last it reached Ilanz on the Vorder Rhiiui (Oc tober 
8). The Archduke (Charles meanwhile had, on liearing of the 
disaster of Zurich, brought over a corps from the Neeloir, and 
for some time negotiatiems were made ioi a fn-sb coinbinc'd 
operation against iMassc^na. But these came to notliing, for the 
archduke and Suvarov couJcl not agree, eithc*r as to their c)wn rela- 
tions or as to the plan to be pursued. I'raetieally, Sindrov’.s 
retreat from Altdorf to Ilanz closed thci campaign. It was his 
last active servic'e,and formed a gloomy but grand < liuiax to the 
career of the greatest soldier who ever wore the Russian uniform. 

Maktsnco and Hoheni-inden 

The disasters of i7(>i; scaled the fate of the Dirertory, and 
placed Ikinaparlc, who returned from Egypt with the ])resiige 
of a recent victory, in his natural place as civil ancl rniliiaiy 
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head of France. In the course of the campaign the field strength 
of the Frcncli had been gradually augmented, and in spite of 
losses now niimb(M*ed 227,000 at the front. These were divided 
into the Army of Batavia, Briine (25,000), the Army of the 
Rliinc, Moreau (14^,000), the Army of Italy, Massema (56,000), 
and, in add'tion, there were some 100,000 in garrisons and de{)ots 
in Fran('i'- 

Most of these field armies were in a miserable condition owing 
to the losses and fatigues of the last campaign. The treasury 
was (‘iniity and credit exhausted, nnd worse still — for spirit and 
enthusiasm, as in 1704, would have remedied material de- 
ficiencies — the conscripts obtained under Jourdan’s law of 1798 
(sec ( ONSCRUTION) eame to their regiments most unwillingly. 
Most of them, indeed, deserted on the way to join the colours. 
A large draft .sent to the Army of Italy arrived \\nth 3T0 men 
instead of 10,250, and after a few sueii experiences, the First 
(onsul decided tliat the untrained men were to be assembled in 
the forlressts of the inl(*rior and afterwards sent to the active 
battalions in numerous small drafts, whicli they could more 
easily assimilate. Besides acciomplishing the immense task ot 
reorganizing existing fiirees, he created new ouv^s, including 
the ('onsular (liiard, and carried out at this moment of crisis 
two such far-rea('hing reforms as tlic replacement of the civilian 
drivers of the artillery by soldiers, and of the hired teams by 
horses belonging to the state, and the permanent grouping of 
divisions in army roqis. 

As early as the 25th of Janiiar}' i<Soo the First ('onsul provided 
for the assembly of all available forces in the interior in an 
“ Army of Reserve.” Tie reserved to himself the 
cominanfl of this army,^ which gradually eame into 
being a.s the pacification of Vendee and the return of 
some of Brun<‘'s troops from Holland set free the necessary 
nucleu.s trof)|)S. 'I'lu* conscription law was stringently re- 
enforce<l, and im])i\s.sioned c,ills were made for volunteers (the 
latter, be it said, did not produce five hundred useful men). 
The district of Dijon, partly as Ix ing central with respect to the 
Rhine and Italian Armies, partly as lieing convenient for supply 
purposes, was selected as the zone of a.sseinbly. Chabran’s 
division was formed from some depleted corps of the Army of 
Italy and from the depots ot th(»se in Egypt. Chambarlha(‘'s, 
chieny of young soldiers, lost 5 of its numbers on the way to 
Dijon Irom desertion — a loss which appeared sliglit and vyi*n 
satisfartorv after the wholesale debamiade of the winter months. 
Lechi’s Italian legion was newly formed from Italian refugees. 
Boudefs division was origimdiv as.sembled from some of the 
southern garri.son touns, but the units composing it were fre- 
(|uenlly clumgtMl up to the beginning of T\Iay. 'Phe cavalry was 
(leficienl in saddles, and many of its units were new formations. 
'The ('onsular (luard of course w.as a corps d'clilr, and this and 
two and a half infantry flivi.sions and a cavalry brigade comiav 
from the velerati “ Army of the West ” formed the real back- 
bone of the army. Most of the newer units were not even 
armed till ihcv had left Dijon for the Ironl. 

Such wa.s the first ('on.stitution of the Army of Reserve. We 
ran scarrelv imagine one which required more accur.iie and 
detailed staff work to assemble it— correspondence with the 
district cr)mmander^‘, with the adjutant-generals of the various 
armies, and orders to the civil authorities on the lines of march, 
to the troops themselves and to the arsenals and magazines. 
No one but Na])oleon, even aided by a Berthier, could have 
achieved so gn'at a task in six weeks, and the great captain, 
himself doing the work that nowadays is apportioned amongst 
a crowd of administrative staff oilicers, still found time to 
administer France’;-; affairs at home ami abroad, and to think 
out a general plan of campaign that embraced Moreau 's.Massena’s 
and his own armies. 

The Army of the Rhine, by far the strongest and best equipped, 
lay on the upper Rhine. 'I’lie Muall and worn-out Army of Italv 
wa*> watcliing the Alps and the Apennines from Mont Blanc to 

‘ He afterwanls appointed TX'rthier to command the Army of 
Rc.servc, hnt liimself accoinpnnicil it and duected it, using Berthier 
as cliiel ol I'latt. 


Genoa. Between them Switzerland, secured by the victory of 
Zurich, offered a starting-point for a turning movement on 
either side — this year the advantage of the flank position was 
recognized and acted upon. The Army of Reserve was assembling 
around Dijon, within 200 m. of either theatre of war. The 
general plan was that the Army of Reserve should march through 
Switzerland to close on the right wing of the Army of the Rhine. 
Thus supported to whatever degree might prove to be necessar}^ 
Moreau was to force the passage of the Rhine about Schaffhausen, 
to push back tlie Austrians rapidly beyond the Lech, and then, 
if tlicy took the offensive in turn, to hold them in check for 
ten or twelve days. During this period of guaranteed freedom 
the decisive movement was to be made. I'he Army of Reserve, 
augmented by one large corps of the Army of the Rhine, was to 
descend by the Spliigen (alternatively by the St Gothanl find 
even by Tirol) into the plains of Lombardy. Magazines were 
to be established fit Ziirich and Luceme (not at Chur, lest the 
plan should become obvious from the beginning), and all likely 
routes reconnoitred in adviirice. The Army of lUily was at first 



to mfiinlain a strict defensive, then to occupy the Austrians 
until the entry of the Reserve Army into Italy was u^^sured, and 
finally to mamruvre to join it. 

Moreau, however, owing to want of horses for his pontoon 
train and also because of the character of the Rhine fibove 
Basel, preferred to cross below that place, especially fis in Alsace 
there w»ere considerably greater supply facilities tiian in a ('ountry 
w^hieb had already beiMi fought over and strij)ped bare. With 
the greatest reluctance Bonaparte let him have hi.s way, and 
giving up the idea of using the Spliigen and tlie St Gothard, began 
to turn bis attention to the more westerly passes, the St Bernard 
and the Simplon. It was not merely Moreau’s scruples that led 
to this essential modification in the scheme. At the beginning 
of April the enemy took the offensive against Massena. Gn the 
8th Melas’s right wing dislodged the French from the Mont 
reni>, and most of the troops that had then reached I^ijon wTre 
shifted southward to be ready for emergencies. By the 25th 
Berthier reported that Mass6na was seriously attacked and that 
he might have to be supported by the shortest route. Bonaparte’s 
resolution was already taken. He waited no longer for Moreau 
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(who indeed so far from volunteering assistance, actually demanded 
it for himself). Convinced from the paucity of news that Massena's 
army was closely pressed and probably severed from France, 
and feeling also that the Austrians were deeply committed 
to their struggle with the Army of Italy, he told Berthicr to 
march with 40,000 men at once by way of the St Bernard unless 
otherwise advised. Berthicr protested that he Imd only 25,000 
effectives, and the equipment iind armament was still far from 
complete— as indeed it remained to the end — but the troops 
marched, though their very means of existence were precarious 
from the time of leaving Ceneva to the time of reaching Milan, 
for nothing could extort supplies and money from the sullen 
Swiss. 

At the Ixjginning of May the First Consul learned of the 
serious plight of the Army of Italy. Mass6na witli his right 
wing was shut up in Genoa, Siichet with the left wing 
driven back to the Var. M(ianwhile Moreau had won 
campaign. ^ preliminary victory at Stokach, and the Army of 
Reserve had begun its movement to (icneva. With 
these data the plan of campaign took a clear .shape at last — 
Mass^na to resist as long as possible ; Suchet to resume the 
offensive, if he coukl do so, towards Turin ; the Army of Reserve 
to pass the Alps and to debouch into Piedmont by Aosta ; the 
Army of the Rhine to send a strong force into Italy by the St 
(iothard. The First Consul left Paris on the 6th of May. 
Berthicr went forward to (Rmeva, and still farther on the route 
magazines were established at Villencuve and St -Pierre. 
Gradually, and with immense efforts, the leading troops of the 
long column ^ were pas.sed over the St Bernard, drawing their 
artillery on sledges, on the 15th and succeeding days. Driving 
away small posts of the Austrian army, the advance guard 
entered Aosta 011 the 16th and Chatillon on the rSth and the 
alarm was given, Melas, committed as he was to his Riviera 
campaign, began to look to his right rear, but he was far from 
suspecting the seriousness of hi.s opponent’s purpose. 

Infinitely more dangerous for the French than the small 
detachment that JMelas opposed to them, or even the actual 
crossing of the jxlss, wa.s the unexpected slopping 
“ ‘ pow(*r of the little fort of Bard. The advfuiced guard 
of the French appeared before it on the 19th, and after three 
wasted days the infantry managed to find a difficult mountain 
by*way and to pa.ss round the obstacle. Ivrea was occupied 
on the 23rd, unci Napoleon hoped to assemble the whole jirmy 
there by the 27th. Ihit except for a few guns that with infinite 
precautions uere smuggled one by one through the streets of 
Bard, the whole of the artillery, as well as a detixchrncnt (under 
Chabran) to besiege the fort, had to be left behind. Bard siir 
rendered on the 2nd of having delayed tlie infantry of 

the French army for four days and the artiller)'^ for a fortnight. 

The military situation in the last week of May, as it presented 
itself to the First Uonsul at ivrea, was this. The Army of Italy 
under Massena was closely be.sie?gcd in Genoo,, where provisions 
were running sliort, aiifl the population so hostile that the P'rench 
general placed his field artillery Lo sweep the streets. But 
Massihia was no ordinarv general, and the Yivsi (’onsul knew 
that while Massena lived the garrison would resist to the last 
extremity. Suchet was defending Nice and the Var by vigorous 
minor operations. 'Fhc Army of Reserve, the centre of which 
had reached at Ivrea the edge of the Italian plains, consisted 
of four weak army corps under Victor, Duhesme, T..annes and 
Murat. There were still to lx‘ added to this small army of 34,000 
effectives, Tnrrcaii’s division, which had passed over the Mont 
Ceni.s and was now in the valley of the Dora Riparia, Moncey’s 
corps of the Army of the Rhine, which had at last been extorted 
from Moreau arul was due to pass the .St Gothard before the end 
of May, Chabran’s division left to besiege Bard, and a small 
force under Bethencoiirt, which was to cross the Simplon and 
to descend by Arona (this place proved in the event a six'ond 
Bard and immobilized Bethcncourt until after the decisive 
battle). Thus it was only the simplest part of Napoleon’s task 
to concentrate half of his army at Ivrea, and lie had yet to bring 

^ Only one division of the main body used the I.ittle St Bemanl. 
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in the rest. 'The problem was to reconcile the necessity for time, 
which he wanted to ensure the maximum force being brought 
over the Alps, with the necessity for haste, in view of the impend- 
ing fall of Genoa and the probability that once this conquest 
was achieved, Melas would bring back his 100,000 men into the 
Milanese to deal with the Army of Reserve. As early as the i.^lh 
of May he had informed Moncey that from Ivrea the Army of 
Reserve would move on Milan. On the 25th of May, in response 
to Bcrthicr’s request for guidance, the First C onsul ordered 
lannes (advanced guard) to push out on the 'Furiii road, “ in 
order to deceive the enemy and to obtain news of 'Turreau,” 
and Duhesme’s and Murat’s cor[»s to proceed along the Milan 
road. On the 27th, after ]-annes had on the 2 bt\\ defeated an 
Austrian column near Chivasso, the main body was already 
advancing on Vercelli. 

Voty few of Na})oleon's acts of generalship liave Lxen more 
criticized tliaii tliis resolution to march on Milan, which abandoned 
Genoa to its fate and gave Mihis a week's leisure fo ^ 

ashcmbU* his scattered forci-s. The account of his motives 
he dictated .nt St Helena (Ar//'. Ctnrr^l)vnf 1 nivp, v, 30, 

PP ^75 377)1 itself an imconvmcing appeal lo the rules of strategy 
:u> laid down by tin; tlieorisls —which rules lus own practice through- 
out transcended— give.s, when closely exaniim-d, .some at least ol the 
necessary clues, lie says in effect that by adv.iucing dim tly on 
Turin he would have “ risked a battle against equal force*, witliont 
an assured line of retreat, Bard lieiiig still iincaplured." U is indeed 
strange to lincl Napoleon .shrinking l)efore equal torces ot the c iieiiq , 
even if we arlmit witliout coiiiineiit that it was inoie (lillu idt to pass 
Bard the second tiim* than the first. The only incentive to go 
towards Turin w.is the t.hance of ]xiitial victories over the discon 
nected Austrian corps that would he met in that direction, and this h<- 
delib<;rately set aside. Having dune so, tor nsisons that will a^qx ar 
in the sequel, he could only delinid it by saying 111 ('fleet that he might 
have been di'feati'd- whicti was tnu*, l)ut not tlie N.ipoleoiiic pniicijih- 
of war. Of th(' alternatives, one was to iiasteii to (hmoa ; this in 
Napoleon's eyes would have I)i*e.n ])Iaving the enemy’s game, for they 
would have conceutrab'd at Alessandria, facing wi'st *' m llieii 
natural jiosition.” It is equally ol)vious tliat tiuis the enemy would 
have played ///<; ganu*, suppo.sing that this was lo leliexc Cienoa, and 
the implication is that it was not. 1 'he thiid course, which NapoIt*on 
took, and in this memorandum defended, gave hi.s .irmy the eiieniy'ji 
detKit.s at Milan, ol winch it unquestionably stood in .son* ne(‘d, and 
the reinforcement ot Mouccy’s i5,(X)o men Irom the Klime, while .it 
the same time Mont(*v‘s route otlered an “ assun'd hue of retreat 
by Ihc Simplon'- and the St (’tolhard lie would in fart make for 
himself there a “ natural position " without forfeit iiig the advantage 
ol being in JMelas’s rear Oni.e poss(;ssed of Milan, Napoleon says, 
ho coukl have engaged Melas with a ligiit heait and witli eonlidem e 
in the greatest j)()s.sible results ot a Mctory, whether tin' Austn.ius 
sought to force their way bark to the east by the rigid or the left 
bank of the T’o, and be adds that it the E'leneb ]ra.s.seil on ami con- 
centrated south of the Bo there would ]»e no dangi'r lo the Mil.in 
St Gothard line of retreat, as this was .secured by the rivers 'Ik mo 
and Sesia. In this la.st, as we .shall .see, lie i.s shielding an iiinh niabh 
nn.stakc, but considi'ring for tin' moment only the moMineiit lo 
Milan, are justified in a.ssuiniiig that his ob]ect was not tin- reln i 
of (k'lioa, but llie most thorough dele.il ol Melas's In'ld .iriiiy, to 
which end, })uttiug all .seiitinn'ut aside, hi' tn'aled tin* ljaTd-]>iessed 
Ma.s.s('na as a “ containiii" lorce ” to k('ej) Melas uct iipied during, tin 
strategical deployment ol tin* Army ol Reserxt* In tin* beginning 
ho had told Massena that In' w'oiild “ disengage " him, ev<»n it he 
had to go a.s tar cast as 'J'rent to find a way into Italy. From the 
first, then, no diiect relict was iulemled, and wlieti, on hearing b.id 
news liom the Kiviei'a, he .dteu'd Ins lonte to the inoie westeily 
passes, it w'as jirobably because In* fell that Massena’s (ont. lining 
power was almu.st exhaust«'(I, and that the passage and re.issembly 
ot the Kescrvi! Army must !)»' brought about in the minimum time 
and by the shortest way But the objei.t was still tin; defeat td 
Melas, ami for this, as the .'Nu.slrians ])Osse.ssed an enormous nnmei ical 
su])eriority, tin* assembly of all force's, mdinling Momey’s, W'as 
indis-pensable. One e.ssential condition of Ihi*^ ws'is that tin* points 
of pa.ss£ige uscfl .should be out of reach of tin (memv. I'he more 
we.sterly the pa.sses chosen, tin; more daiigeiou.s was the whole 
operation —in fact the Mont ( eiiis column in'xer reacln-fl him at all 
and Ihough his exjiressed obji'cf ions to tin- St Bernard line .seem, 
as wc have said, to be wTitten alter tin- (nenf, to drsiinn his critic.s, 
then* is no doubt that at the time he di.shked it. It was a /us allcr 
forced iqxin him bv Moreau's delay and Mas.sciia’s extremity, and 
from the moment at which In- arrived at Milan he did, as a fait, 
abandon it altoget her in fayour ot t he St Gothai'd. l.ast Iv, so strongly 
was he impressed wdlh tin* necessity of completing the deployment 
of all his forces, that though he found the Austrians on the Turin 
side much .scattered and could justifiably expect a scries of rapid 

* When he made his decision he was unawi'.re that Bethcncourt 
ha<l betii held u}) at Aiona. 
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partial victories, Napoleon Jet them go, and devoted his whole 
energy to creating lor Ijimself a “ natural " position about Milan. 
If he sinned, at any rate he sinned liandsomcly, and except that he 
went to Milan by Vercelli instead of by Lausanne and Domodossola ‘ 
(on the safe side of the inounlains), his march is logistically beyond 
cavjl. 

Nap(}leorrs immediate purpose, then, was to reassemble the 
.Vrmy of Reserve in a zone of manceuvre about Milan. This 
was carried out in the first days of June. Lannes at Chivasso 
stood rcad>' to ward off a flank attack until the main army had 
filed past on the Vercelli road, then leaving a small force to com- | 
liine with Turreau (whose column had not been able to advance 
into the plain) in demonstrations towards Turin, he moved off, 
still acting as right flank guard to the army, in the direction of 
l*avia. The main body meanwhile, headed by Murat, advanced 
on Milan by way of Vercelli and Magenta, forcing the passage of 
th(5 Ticino on the 31st of May at Turbigo and Ruffalora. On the 
same day the other divisions closed up to the Ticino,- and faithful 
to his principles Napoleon had an examination made of the 
little fortress of Novara, intending to occupy it as a place du 
moment to help in securing his zone of nianceuxTe. On the morn- 
ing of the 2nd of June Murat occupied Milan, and in the evening 
of the same day the head(|iuirters entered the great city, the 
Austrian detachment under Viikassovich (the flying right wing 
of Mclas’s general cordon system in Piedmont) retiring to the 
A<lda. Duiiesme’s corps forced that river at Taxli, and pressed 
on with orders to organize (Verna and if possible Orzinovi as 
temporary fortresses. Lechi’s Italians were sent towards 
Bergamo and Brescia. Lannes meantime had pas.sed Vercelli, 
and on the evening of the 2nd his cavalry reached Pavia, where, 
as at Milan, immense stores of food, (‘(juipment and warlike 
stores were st‘ized. 

Napoleon was now safe iji his “ natural " position, and barred 
one of the two main lines of retreat open to the Austrians. But 
his ambitions went further, and he intended to cross the Po and to 
establish himself on the other likewise, thus establishing across 
the plain a complete barrage* between Melas and Mantua. Here 
his end outranged his means, as we shall see. But he gave himself 
1‘very eluinee that rapidity could afford him, and the moment that 
sojiK’ sort of a “ z(»ne of manceuvre ” had been secured between 
the Ticino atid the Oglio, he pushed on his main body — or rather 
what was left after the protective system had been provided for 

to the Po. lie would not wait even for his guns, which had at 
last emerged from the Bard defile and were ordered to come to 
Milan by u safe and circuitous route along the foot of the Alps. 

At this pciint the action of the enemy began to make itself 
felt. Melas had not gained the successes that he had expected 
in Piedmont and on the Riviera, thanks to Massena s 
move-* obstinacy and to Suc'het's brilliant defence of the Var. 

meatg. 'Fheso operations had led him very far afield, and the 

protection of his over-long line of communications had 
caused him to weaken his large army by throwing off many 
detachments to w'atch llie Alpine vallc?ys on his right rear. 
f)ne of these siiceessfully opposed Turreau in the valley of the 
Dora Riparia, but another had been .severely handled by Lannes 
at Uhivasso, and a third (Viikassovich) found itself, as we know, 
directly in the ]iath of the French as they moved from Ivrea to 
Milan, and was driven far to the eastward. He was further 
handic'apped by the necessity of supporting Olt before Genoa 
and Klsnitz on the Var, and hearing of Lannes’s befld advance on 
Fhiv'a.sso and of the presence of a French column with artillery 
( I'urreaii) west of Turin, he assumed that the latter represented 
the main body of the Army of Reserve — in so far indeed as he 
believed in the existence of that army at all.*'* Next, when 

^ This may hi* accounted jor by the fact that Napoleon’s mind 
was not yet delinitivelvmade up when his advanced guard had already 
begun to climb the St Bernard (12th). Napoleon’s instructions for 
Moncey were written on tlie 14th. The magazines, too, had to be 
l>rovided and placed belore it was know'll w'hcther Moreau’s detach- 
ment w'oujd be lorthcoming. 

Six: gnns had by now passed Fort Bard and four of these were with 
Mur.it and Duhesme, tw'o wdth Lannes. 


, lAiines moved away towards Pavia, Melas thought for a moment 
j that fate had delivered his enemy into his hands, and began to 
I collect such troops as were at hand at Turin with a view to cutting 
! off the retreat of the French on Ivrea while Vukassovich held 
them in front. It was only when news came of Monccy's arrival 
i in Italy and of Vukassovich 's fighting retreat on Brescia that the 

• magnitude and purpose of the French column that had penetrated 
I by Ivrea became evident. Melas promptly decided to give up 

his western enterprises, and to concentrate at Alessandria, 
preparatory to breaking his way through the network of small 
columns — ^as the disseminated Army of Reserve still appeared 
to be — which threatened to bar his retreat. But orders circulated 
so slowly that he had to wait in Turin till the 8th of June for 
Elsnitz, whose retreat was, moreover, sliarply followed up and 
made exceedingly costly by the enterprising Suchet. Ott, too, 
in spite of orders to give up the siege of Genoa at once and to 
march with all speed to hold the Alessandria-Piacenza road, 
waited two days to secure the prize, and agreed (June 4) to allow 
Mas.s^na*s army to go free and to join Suchet. And lastly, the 
cavalry of O’Reilly, sent on ahead from Alessandria to the 
Stradella defile, reached that point only to encounter the French. 
The barrage was complete, and it remained for Melas to break 
it with the mass that he was assembling, with all these misfortunes 
and delays, about Alessandria. Ilis chances of doing so were 
anything but desperate. 

On the 5th of June Murat, with his own corps and part of 
Duhesme’s, had moved on Piacenza, and stormed the bridge-head 
there. Duhesme with one of his divisions pushed out on Crema 
and Orzinovi and also towards Pizzighetone. Monccy’s leading 
regiments approached Milan, and Bcrthier thereupon sent on 
Victor’s corps to support Murat and Lannes. Meantime the half 
abandoned line of operations, Ivrea- Vercelli, was briskly attac*ked 
by the Austrians, who had still detachments on the side of Turin, 
waiting for Klsnitz to rejoin, and the French artillery train was 
once more ('becked. On the 6th Lannes from Pavia, exossing tlie 
Po at San (‘ipriano, encountered and defeated a large force, 
(O’Reilly's eoluinn), and barred the Alt^s.sandria-Parma main 
road. Opposite Piacenza Murat had to spend the day in gathering 
material for his pas.sage, as the pontoon bridge had been rut 
by (he retreating garrison of the bridge-head. On the eastern 
border of the “ zone of manoeuvre ” Duhesme’s various columns 
moved out towards Ike.scia and Cremona, pushing back Vukasso- 
vicb. Meantime the last divisions of the Army of Reserve (two 
of Monccy’s excepted) were hurried towards Lannes’s point of 
passage, as Murat had not yet secured Piacenza. On the 7 th, 
while Duhesme continued to push back Vuka.ssovich and seized 
Cremona, Murat at last captured Piacenza, finding there immense 
magazines. Meantime the army, division by division, passed 
over, slowly owdng to a sudden flood, near Belgiojoso, and 
Lannes’s acivanced guard was ordered to open communication 
with Murat along the main road Stradella-Piacenza. “ Moments 
arc precious ” said the First Consul. He was aware that Elsnitz 
was retreating before Suchet, that Melas had left Turin for 
Alessandria, and that heavy forces of the enemy were at or east 
of Tortona. lie knew, too, that Murat had been engaged with 
certain regiments recently before Gencm and (wrongly) assumed 
O’Reilly’s column, beaten by Lannes at San Cipriano, to have 
come from the same quarter. Whether this meant the deliverance 
or the surrender of Genoa he did not yet know, I)ut it was certain 
I that Massena’s holding action was over, and that Melas w'as 
I gathering up his forces to recover his communications. Hence 
I Napoleon's great object was concentration. “ Twenty thousand 
! men at Stradella,” in his own words, was the goal of his efforts, 

I and with the accomplishment of this purpose the campaign enter.s 

• on a new phase. 

On the 8th of June, Lannes’s corps was across, Victor following 
as quickly as the flood would allow. Murat was at Piacenza, 
but the road between Lannes and Murat was not known to 
be clear, and the First Consul made the establishment of the 


ll IS siippost'i! that (he forcif^ spie.s at Dijon sent word to their Bonaparte were only conscripts and details. By the time that the 
v.yioiis ein]ilovt'rs that the Army was a boRv. In fact a great part veteran divisions from the west and P.aris arrived, either the spies 
ol it never entered Dijon at all, and the troops revicwc<i there by had been ejected or their news was sent off too late to be of use. 
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connexion, and the construction oi a third point of passage mid- 
way between the other two, the principal objects of the day's 
work. The army now being disseminated between the 
Alps, the Apennines, the Ticino and the Chiese, it 
tionM, 'vas of vital importance to connect up the various 
parts into a well-balanced system. But the Napoleon 
of 1800 solved the problem that lay at the root of his 
strategy, “ concentrate, but be vulnerable nowhere," in a way 
that compares unfavourably indeed with the methods of the 
Napoleon of 1806. Duhesme was still absent at Oemona. 
Lechi was far away in the Brescia country, B^thencourt de- 
tained at Arona. Moncey with about 15,000 men had to cover 
an area of 40 m. square around Milan, which constituted the 
original zone of manoeuvre, and if Melas chose to break through 
the flimsy cordon of outposts on this side (the risk of which was 
the motive for detaching Moncey at all) instead of at the Slradelhi, 
it would take Moncey two days to concentrate his force on any 
battlefield within the area named, and even then he would be 
outnumbered by two to one. As for the main body at the 
Stradella, its position was wisely chosen, for the ground was too 
cramped for the deployment of the superior force that M<das 
might bring up, but the strategy that set before itself as an 
object 20,000 men at the decisive point out of 50,000 available, 
is, to say the least, imperfect, 'rhe most serious feat ure in all this 
was the injudicious order to Lannes to send forward his advanced 
guard, and to attack whatever enemy he met with on the road to 
Voghera. Tne First Consul, in fact, calculated that Melas could 
not assemble 20,000 men at Alessandria before tlie j2th of 
June, and he told Lannes that if he met the Austrians towards 
Voghera, they could not be more than 10,000 strong. A later 
onler betrays some anxieU' as to the exactitude of these assump- 
tions, warns lannes not to let himself be surj)rised, indicates his 
line of retreat, and, instead of ordering him to advance on Voghera. 
authorizes him to attack any corjis that presented itself at 
Stradella. But all this came too late. Acting on the earlier 
order Joannes fought the battle of Montebello on the qth. 'J’his 
was a very severe running fight, l)eginning east of 
( asteggio and ending at Montebello, in which the 
French drove the Austrians from several successive 
positions, and which culminated in a savage fight at close 
<|uart<*rs about Montebello itself. 'Fhc singular feature of the 
battle is the disproportion between the losses on either side 
— hVeneh, 500 out of 12,000 engaged; Austrians, 2100 killed 
and wounded and 2 joo prisoners out of 14,000. These figures 
are most conclusive evidence of the intensity of the I’Yem h 
military spirit in tho.se days. One of the two divisions (Watriifs) 
was indeed a veteran organization, but the other, FhambarJhac's, 
was formed of young troops and was the same that, in the march 
to Dijon, had congratulated itseli thut only 5 of its men had 
deserted. On the other side the soldicTs fought for the honour of 
their arms ’’ — not evtin with the courage of despair, for they were 
ignorant of the “ strategic barrage " set in front of them by 
Napoleon, and the loss of their communications luid not as yet 
les.sened their daily rations by an ounce. 

Meanwhile, Napoleon had issued orders for the main body to 
stand fast, and for the detachments to take up their definitive 
covering positions. Diihesmc's ct)rps was directed, from its 
eastern foray, to Piacenza, to join the main body. Moncey was 
to provide for the defence of the 'Ticino line, Lechi to 
form a “ flying camp " in the region of Orzinovi-l^rescia and 
C'rcmona, and another mixed briga<le was to control the Austrians 
in Pizzighetone and in the citadel of Piacenza. On the other 
side of the J^o, between Piacenza and Montebello, was the main 
body (Lannes, Murat and part of Victor's and Duhesme’s corps), 
and a flank guard w'as stationed near Pavia, with orders to keep 
on the right of the army as it advanced (this is the first and only 
hint of any intention to go westward) and to fall back fighting 
should Melas come on by the left hank. One division was to be 
always a day’s march behind the army on the right bank, and 
a flotilla was to a.scend the Po, to facilitate the speedy reinforce- 
ment of the flank guard. Farther to the north was a small 
column on the road Milan-Vcrcelli. All the protective troops, 


except the division of the main body detailed as an eventual 
support for the flank guard, was to be found by Moncey ’s corps 
(which had besides to watch the Austrians in the cilatlel of Milan ) 
and Chabran’s and Lechi ’s weak commands. On this same day 
Bonaparte tells the ^Minister of War, ( arnot, that Monct‘y has 
only brought half the expected reinforcements and that half ol 
thc.se are unreliable. As to the result of the impending contest 
Napoleon counts greatly upon the union of 18,000 men under 
Massena and Suchet to crush Melas against the “ strategic* 
barrage ” of the Army of Reserve, by one or oilier bank ol the 
Po, and he seems equally confident of the result in c'ither ca.s(‘. 
If Genoa liad held (nit three days more, he .says, it would have 
been easy to count the number of Melas’s men ^^ho escaped. 
The exact significance of this last notion is difficult to establish, 
and all that could be written about it would be merely conjectural. 
But it is intere.sting to note that, without admit ling it, Napoleon 
iclt that his “ barrage '’ might not stand before the flood, 'llie 
details of the orders of the ytli to the main body (written before 
the news of Montebello arrived at headcjuarters) lend to tlui 
closest possible concentration of the main body towards 
Casteggio, in view' of a decisive battle on the J2ih or 15th, 

But another idea had begun to form it. sell in his mind. .Still 
believing that Melas would attack him on the Stradella side, 
and hastening his preparations to meet this, lie began to allow 
for the contingency of Melas giving up or failing in lus 
attempt to le-e.stablish his commiiniralion with 
Mantovese, and retiring on Genoa, whi« 1; was now 
in his hands and could be jirovisioneci and reinforced by sea. 
On the jotli Napok'on ordered re.serve ammunition to be sent 
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from Pavia, giving Serravalle, which is south of Novi, as its 
probable destination. But tliis was surmise, and of the facts 
he knew nothing. Would the* enemy move east on the Stradella, 
north-east on the Ticino or south on (icnoa ? Such rejiorls as 
were, available indicated no important mu^'ements wluitexer, 
which happened to be true, but eould hardly ap])ear so to the 
P'rench headquarters. On the iith, though he thereby forfeited 
the reinforcements coming up from Duhesme’s c'oqis at Cremona, 
Napoleon ordered the main body to advance to the Scrivia. 
Lapoype's division (the right flank guard), whicdi was observing 
the Austrian posts lowanl-s (asale, was c'alled to the .south bank 
c^f the Po, the zone around Milan was strip])eci so liare of troops 
that there was no escort for thc^ prisoners taken at Montebello, 
v'hile information sent f)y ( habran (now' mc;ving up from Ivrea) 
as to the construction of bridges at Casalc* (this was a feint made 
by Melas on the lotli) passed unhec'dc'd. 'I’hc* c risis was at hand, 
and, clutching at the reports collected by Lapoype as to the 
ejuietude of the Austrians toward \’alenza and ( asale, Bonajiarte 
and Berthier strained every nerve to bring up more men to the 
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Voghera side in the hope of preventing the prey from slipping 
avray to Genoa. 

On the 1 2th, consequently, the army (the ordre de bataiUe of 
which had been considerably modified on the iith) moved to 
the Seri via, Lannes halting at Castelnuovo, Desaix (who had 
just joined the army from Egypt) at J^ontecurone, Victor at 
Tortona with Murat’s cavalry in front towards Alessandria. 
Larjoype’s division, from the left bank ol the Po, was marching in 
all haste to join Desaix. Moncey, Duhesme, J^kjIu and Chahran 
wer<‘ absent. The latter represented almost exactly half of j 
Berthier’s command (30,000 out of 58,000), and even the con- 
centration of iH,ooo men on the Scrivia had only been obtoined 
by practically giving up Poe “ barrage on the left bank of the 
Po. Even now the enemy showed nothing but a rearguard, 
and the old questions Teai)pearcd in a new and acute form. 
Was Melas still in Alessandria ? Was he marching on Valenza 
and Gasale to c ross the Po ? or to Acqui against Suchet, or to 
Genoa to base himself on tlv* British fleet? As to the first, 
why had he given up his c'hances of fighting on one of the few 
eavjilry battlegrounds in iic»rth Italy — the plain of Marengo — 
since he could not stay in Alessandria for any indefinite time ? 
'I’he second quc'stion had been answered in the negative by 
l.af)ovpe, but his latest niformalion w'as thirty-six hours olcl. 
As for the* other questions, no answer whatever was forthemning, 
and the only course open was to postpone d(‘cisive measures 
and to send forward the cavalry, supported by infantr>% to gain 
informal ion. 

On the 13th, therefore, Murat, Lanues and Victor advanced 
into the ])lain of Marengo, tnixersed it without difliciilty and 
carrying llu; villages held bv the Austrian re^irguard, 
iifaren^o. theinselves for the night within a mile of 

the fortress. Hut m(‘ainvl\ile Napoleon, informed we may suppose 
of their progress, had taken a step that was fraught with the 
graves! <'onse(|ueii('es. lie had, as we know, no inteiiiion of 
forcing on a di’cjsion until liis reconnaissance ])nKlu<(*d the 
information on which to base it, and he had therefon* kept hack 
three di\'isio:is un<I(‘r Oesaix at l^ontei’iirone. But as the day 
wore on without incident , he began to fear that the reconnaissance 
would be profitless, and unwilling to give Melas any fiuther 
start, he sent out these divisions right and left to find and to 
hold the enemy, whirhever way tlie latter had gone. At noon 
Desaix with one division was (lespatched southward to Rivalta 
to luad off Melas from (ienoaaml at 0 a.m. on the 14th, ^ Lapoype 
was sent back over the I’o to hold the Austrians should they 
he ad\'ancing from N'alenza towards the 'ri('ino. 1'hus there 
remaint‘d in hand only 21,000 n\en w'hen at last, in the foreno(m 
of the 14th the whole of Melas’s army, more than 40,000 .strong, 
moved out of Alessandria, not .southward nor northward, but 
<]iie west into the plain of Marengo (f/.v.). The extraordinary 
battle that followed is described elsewhere. The outline of 
it is simple enough. The Austrians advanc'ed slowly and in the 
face of the most resolute ofiposition, until their uttuik Viad 
gathered weight, and at last they w'itc carrying all before them, 
when Desaix returned from beyond Kivalta and initiated a 
.series of counterstrokes. 'I'hese were brilliantly succe.ssful, 
and gave the Erench not only local victory but the supreme 
self-eontidence that, next day, enabled Uiem to extort from 
Melas an agreement to evacuate all Lombiirdy as fur as the 
Mincio. And though in this way tlie chief prize, Melas’s army, 
esciiped after all. Marengo w'as the birthday of the First 
Empire. 

One more hUwv, however, w^as required before the Second 
Foalition collapstMl, and it was delivered by Moreau. We liave 
seen that he had eross(*d the upper Rhine and defeated Kray 
at Stokai'h. 'fhis was followed by other partiiil victories, and 
Kray then re lin'd to I'lm, where he reassembled lus forces, 
hitherto scattered in a long w eak line from the Neckar to Schaff- 
hausen. Moreau continued his advance, extending his forces 
up to and over the Danube below Tim, and winning several 
combats, of wliic'h the most important w*as that of Hochstiidt. 

* Oti tb(’ stren!»ih of a report, false as ii tiini 'ii oui, that the 
.Vu'^triiin ve.irguaul had barken the bride's ot the IV>rmida. 


fought on the famous battlegrounds of 1703 and 1704, and 
memorable for the death of La Tour d’Auvergne, the “ First 
Grenadier of France " (June 19). Finding himself in danger of 
envelopment, Kray now retired, swiftly and skilfully, across the 
front of the advancing French, and readied Ingolstadi in safety. 
Thence he retreated over the Inn, Moreau following him to the 
edge of that river, and an armistice put an end for the moment 
to further operations. 

This not resulting in a treaty of peace, the war was resumed 
both in Italy and in Germany. The Army of Reserve and the 
Army of Italy, after being fused into one, under Mass^na’s 
command, were divided again into a fighting army under Brune, 
who oppased the Austrians (Bellegarde) on the Mincio, and a 
political army under Murat, which re-established French influence 
in the Peninsula. The former, extending on a wide front as 
usual, won a few strategical successes without tactical victory, 
the only incidents of which worth recording are the gallant 
fight of Dupont's division, which had become isolated during a 
manoeuvre, at Pozzolo on the Mincio (December 25) and the 
descent of a corps under Macdonald from the Grisons by way of 
the Spliigen, an achievement far surpassing Napoleon's and 
: even Suvorov's exploits, in that it was made after the winter 
! snows had set in. 

j In Germany the war for a moment reached the sublime. 

! Kray had bt;en displaced in command by the young archduke 
I )olin, who ordered the denunciation of the armistice 
j and a general advance. Ilis plan, or that of his 
advisers, was to cross the lower Tun, out of reach of 
Moreau's principal mass, and then to swung round the French 
flank until a complete chain was drawui across their rear. But 
during tlie development of the rnananivn', Moreau also inovt'd, 
and by rapid marching made good the time he had lost in con- 
centrating his over-dispersed forces. I'ho weather wuis appalling, 
snow and ruin succeeding one another until the roads were 
almost impassable. On the 2nd of December the Austrians 
were brought to a standstill, iMit the inherent mobility of the 
Revolutionary armies enabled them to surmount all dilTicultics, 
and thanks to the respite afforded him by the archduke’s halt, 
Moreau was able to see clearly into the enemy’s plans and 
dispositions. On the 3rd of December, while the Austrians in 
many disconnected columns, w^ere struggling through the dark 
and muddy forest paths about Hohenlinden, Moreau struck 
the decisive blow. 'VVdiile Ney and (irouchy held fast the head 
of the Austrian main column at Hohenlinden, Richepanse’s 
corps was ilirected on its leit flank. In the forest Richepanse 
unexpect erlly met a subsidiary Austrian column which actually 
cut his column in twa). But profiting by the momentary con- 
fusion he drew off that part of his forces which had passed 
beyond the point of conUict and continued his march, striking 
the flank of tlie arcliduke’s main column, most of which had not 
succeeded in deploying opposite Ney, at the village of Mattempost. 
First the baggage train and tlien the artillery j)ark fell into his 
hands, and lastly he reached the rear of the troops engaged 
opposite Hohenlinden, whereupon the Austrian main body 
practically dissolved. The rear of Richepanse’s corps, after 
disengaging itself from the Austrian column it had met in the 
earlier part of the day, arri^'cd at Mattempost in lime to head off 
thousands of fugitives who had escaped from the carnage at 
Hohenlinden. 'i’he other columns of the unfortunate army 
were first checked and th^n driven back by the French divisions 
they met, which, moving more swiftly and fighting better in the 
broken ground and the woods, were able to coml.)ine two brigades 
against one wherever a fight developed. On this disastrous 
day the Austrians lost 20,000 men, 1 2,000 of them Ixfing prisoners, 
and 00 guns. 

Marengo and Hohenlinden decided the war of the Second 
Goalition as Rivoli had decided that of the First, and the Revolu- 
tionary Wars camr to an end with the armistice of Steyer 
(December 25, 1800) and the treaty of Luneville (February 9, 
1801). But only the first act of the great drama was accom- 
plished. After a short respite Europe entered upon the 
Napoleonic Wars. 
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BiunociKAPHY. — By far Iho most important modern works are 
A, Chuquel'b G net res dc la Hi'vo/utwa (iJ monographs forming to- 
gether a complete history of the campaigns of 1792-03), and the 
]>Tiblications of the French General SVafT. The lattc*r appear first, 
as a rule, in the oltieial “ Revue d'histoire " and arc then republished 
in separate volumes, of which every year adds to the number. V. 
Dupuis’ L\hmie dii nord I Coutanceau's dtt nord 

^94 '^ J- Folia’s ^•dttcation niilttairc de Napoleon and Campagne de 
/7<7j en Alsace ; and C. de (Tip^^ac's Campagne de Varmcc de reserve 
1800 may bo specially named. Among other works of importance 
the jirincipal are C. Von B(mder)-K{rieglsteiii), Geist und Staff %m 
Kricgc (Vienna, iggO) ; E. Gachot’s works on Alassena’s career 
(containing invaluable evidence though written in a somewhat 
rhetorical style) ; Ritter von Angeli, Erzherzog Karl (Vienna, 189(1) ; 
F. N. Maude, Evolutum of Modern Strategy ; G. A. Furse, Marengo 
uhid Hohcnlinden ; C. von Clausowitz, Eeldzug tjgd in Italien and 
Eeldzug i^(jg (French translations) ; 11 . Bounal, De Hosbach d Vim ; 
Krebs and Moris, Campapies dan^s les Alpes QVvris, 1 891-1 8<)5) ; 
Yorck von Wartenburg, Napoleon ah Frldherr (English and French 
translations) ; F. Bouvicr, Bonaparte en Italia jy()6 ; Kuhl, Bona- 
parte's erster Eeldzug \ J. W. Forte.scue, Hist, of the Bnttsh Armv^ 
vol. iv. ; G. D. v. Scliariihorst, Ihsaihc dcs Gliiiks dev Etauzosen 
^79.i~n^4 (reprinted in A. Weiss’s Short German Militaiy BeadingSf 
London, 1802); E. D’linntenvc, L’Armer sons la Bhudiitinn ; 
C. Rousset, Les Volontaires \ Max Jahns, Das panzosische Herr; 
Shadwell, Mountain Warfare ; works of Colonel (“amon {(ruerre 
Napoleon lenne^ 8:c.) ; Austrian War Ollice, Kneg gegen die franz. 
lievoluiion (Vienna, 1905); .Archduke ('harlt\s, 

der .Straiegie (i79() camp*ngn in Germany), and Cesih. des Ecldzuges 
iji/y in Dentschl. 11 nd der Sihweiz \ v. Zeissberg, Etzherzog Karl \ 
the old hi.stor\ called Vutoires et conqnctes des L'ran^ais (27 volumes, 
Faris, 1817-1825) ; AI. Hartmann, Anteil der Rnsse.n am Eeldzug 
‘799 Sihweiz (Zuiich, 1892) ; Dam'lewskbMiliu I in, Der 

Kneg Ru<islands gegen Eranhicich unter Paul I. (Munich, 1858) , 
(German General Statl, “Napoleons Feldzug 1706-1707” (Suppl. 
Mtl. Wochenblaliy 1889), and Virinasens nnd Kaiserslautern (“ Kriegs- 
gescli. Hinzclschriftcn," 1893). (C. F. A ) 

Navai. Operations 

The naval .side of tiie wars arising ont of the French Revolution 
was marked by unity, and oven by simplicity. Franco had but 
one serious enemy, Great Britain, and Groat Britain iiad but 
one piirpo.se, to beat down 1 ^'rance. Other states were drawn 
into the strife, but it was as th(‘ allies, the enemies and at limes 
the victims, of the, two dominating powers. The field of battle 
was t)io whole expanse of the ocean and the landlocked seas. 
The weapons, the method.s and the results were the same. \Mjen 
a general survey of the whole .struggle is taken, its unity is 
manifest. The Revolution produced a profound alteration in the 
government of l^'ranco, but none in the final purposes of its 
policy. To secure for France its so-called ” natural limits " — 
the Rhine, the Alps, the Pyrenees and the ocean ; to protect 
])olh flanks by reducing Holland on the north and Spain on llie 
south, to submission ; to confirm the mighty power thus con- 
stituted, by the subjugation of Great Britain, were the objects 
of the Republic and of Napoleon, as they had been of J^ouis XIV. 
The naval war, like the war on land, is here considered in the 
first of its tw^o pha.ses —the Revolutionary (1792 99). (For the 
Napoleonic phase (1800-15), .sec Napoleonu; Campaigns.) 

'The Revolutuinary war fjegan in April 1 792. In the September 
of that year Admiral 'rruguet .sailed from Toulon to co-operate 
with the French troops operating against the Austrians and 
their allies in northern TUily. In December l^atoiiche Trevillc 
was sent with another squadron to cow the Bourbon rulers of 
Naples. The extreme feebleness of their opponents alone saved 
the French from disaster. Mutinies, which began within ten 
days of the storming of the Bastille (iqtli of July 1789), had 
disorganized their navy, and the effects of these disorders 
continued to he felt .so long as the war lasted. In February 
1793 war broke out with Great Britain and Holland. In March 
.Spain was added to the list of tlu^ powers against which France 
declared war. Her resources at sea were wholly inadequate 
to meet the coalition she had provoked. The ('onvention did 
indeed order that fifty-two ships of the line should l)e com- 
misNioned in the C.hannel, but it w'as not able in fact to do more 
than send out a few' diminutive and ill-appointed .squadrons, 
manned by mutinous crews, which kept close to the coast. The 
British navy was in excellent order, but the many calls made 
on it for the protection of world-wide commerce and colonial 
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possc.ssions caused the operations in tlie Channel to be somewhat 
languid. Lord How'c cruised in search of the enemy without 
being able to bring them to action. The severe blockade which 
in the later stages of the war kept the British fleet permanently 
outside of Brest was not enforced in the earlier .stages. Lord 
Howe preferred to .save his fleet from the wear and tear of 
perpetual cruising by maintaining his headquarters at St Helens, 
and keeping watch on the French })orts by frigates. The French 
thus secured a freedom of inovciuent which in the course of 
1794 enabled them to cover the arrival ot <1 great convoy laden 
with food from America (see Jmrst ov Jl’ne, Battli*. ok). This 
great effort was followed by a long period of languor. Its internal 
defects compelled the French fleet in tlie ( lumnel to ])lay a very 
poor part till the last days of 1796. Squadron.^ were indi'cd sent 
a short way to .sea, but their inefficiency was conspicuously 
displayed when, on the 17th of June 1705, a riuicli superior 
numlier of their line of battle ships failed to (1<» any harm to the 
.small force of Cornwallis, and when on the 22nd of t)u‘ same 
month they fled in disorder before Lord Bridport at the Islo de 
Groix. 

Operations of a more decisive character luiii in the meantime 
taken place both in the Mediterranean and in the W est Indies. 
In April 1793 the first detachment of a British fleet, which wa.s 
finally raised to a strength of 21 sail of the line, imdi-r the com- 
mamj of Lord Hood, sailed for tlie Mediterranean. B\ August 
the admiral was off 'Ibiilon, acting in combination with a Spanish 
naval force. France was torn by tlie contentions of Jacobins 
and Girondins, and its (lisst‘nsions led to the surrender of the 
great arsenal to the British admiral and his Sjianish colleague 
Don Juan de Langara, on the 27111 oi Aiigiisl. 'The allies were 
i'jineci later by a contingent from Najdes. Bui tin: military 
forces were insufficient to hc)ld tlu* land defences against the 
army collected to expel them. Jligli ground ecanmajiding the 
anchorage w^as occupied by the besieging force, and on the i8th 
of December 1703 the allies retired. Tliey carried away or 
destroyed thirty- tlirec French vi‘ssi‘ls, of which thirteen were of 
lh(‘ line. But partly through the int^fheic ja'y and j)artl) thiougli 
the ill will of the Spaniards, who w'eri‘ indisposed to (‘lipple the 
French, whom they consiclen^d as tlufi* only possilile allit‘s agjiinst 
Great Britain, the dc'striuTion was not so <'om})l(‘te a-, hacl been 
intended. Tw'enty-five ships, of which eightecai were of the line, 
wiTe left to serve as the nucleus of an active ileet in later years. 
Fourteen thousand of the inhabitants fled with the alias to 
escape the vengeance of the victorious Jacobins. 'I'heir suffer- 
ings, and the fercK'ious massacre* perpetrated on Ihoscj who 
remained behind by the con(|uerors, form one of the blackest 
y)ages of the French Revolution. The Spanish fleet tcicik no 
further part in the war. la>rcl Hood now tiiniecl to the occupa- 
tion of ( orsica, where the interveiiticai of the British fleet was 
invited by the patriotic party headed l)y Basenal i‘aoli. 'I’hc; 
FTcnch ships left at Toulon were refitted and came to sea in the 
spring of 1794, but Admiral Martin who cemnnanded them did 
not feel justified in giving battle, and his sorties were mere 
demonstrations. From Ihc^ 25th of Jamuirv 1794 till November 
J796 the British fleet in the Mc*(lilc*rraiu*au w'as mainly ot( iipi(‘d 
in and about (’orsica, securing the island, wjitdiing 'I’oulcm 
and co-operating with the allied Austrians muJ Fiedmontesc 
in northern Italy. It did rnuc'h to hampe r the (oa>twisc com- 
inuniimtions of the French. But neither Lord Hood, who went 
liome at the end of i7c>4, nor his indolent siie< ( .ssor IJotham, 
was able to deliver an cTfeclive blow* at the 1 onion scjuadron. 
'fhe second of these officers fought two (oidn^ed actions with 
Admiral Martin in the Gulf of Ia-ous on the- lOth of March and 
the 12th of July 1795, but thouLdc three* hrc'ndi slops were cut 
off and captured, the baffling wind-, and the plac id disposition 
of Ilotham united to prevent dc*eid\ e results. A nc'W spirit was 
introdnc'cd into the ciuriinand of thc^ British fleet when Sir 
John Jervis, afterwards I'.arl Saint \'incent, suc’ceeded IJotham 

in .November 1 795- 

Jervis c'ame to the Meditc'rranc*an with a hivh n'jnitation, 
whidi had been rrineh enbaneed by hi-, neent command in the 
West Indies. In every war with Ifiattce it was the natural policy 
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of llie Tlntish government to seize on its enemy's colonial 
possessions, not only because of their intrinsic value, but because 
they were the head(|uarters of active privateers. The occupation 
of the little fishing stations of St Pierre and Miquelon (14th May 
1703) and oi Pondicherry in the East Indies (23rd Aug. 1793) 
were almost lormal measures taken at the beginning of every 
war. Put the French West Indian islands possessed intrinsic 
strength which rendered their occupation a service of difficulty 
anrl hazard. In 1793 they were torn by dissensions, the result 
of the revolution in the mother country. Tobago was occupied 
in April, and the French part of the great island of San Domingo 
was partially thrown into British hands by the Creoles, who 
w'crc threatened by their insurgent slaves. During 1794 a 
lively scries of operations, in which there were some marked 
alternations of fortune, took place in and about Martinique and 
(luadaloupe. 'I’he British squadron, and the contingent of 
troops it carried, after a first repulse, occupied them both in 
March and April, together with Santa Lucia. A vigorous 
('ounter-attack was ( arried out by the Terrorist Victor lliigues 
with ability and ferocity. Guadaloupe and Santa Lucia were 
rei’overed in August. Yet on the whole the British government 
was successful in its policy of destroying the French naval power 
in distant seas. The seaborne commerce of the Republic was 
destroyed. 

'the naval suj)rema(:y of (ireat Britain was limited, and was 
for a time menaced, in consequence of the advance of the French 
armies on land. 'I'he invasion of Holland in 1794 led to the 
downfall of the house of Orange, and the establishment of the 
Batavian Kepublic. War with Great Britain under French 
dictation followed in January 1795. In that year a British 
(‘Xpedilion under the command of Admiral Keith Elphinstone 
afterwards Lord Keith) occupied the Dutch colony at the (ape 
Aiigust-September) and their trading station in Malacca, 'liu* 
British colonial empire was again extended, and the command 
of the sea by its lh*et confirmed. But the necessity to maintain 
a blockading force in the German Ocean im|)osed a fre.sJi strain 
on its naval resource.s, and the hostility of Holland closed a most 
iitiporlant route to British commerce in hairope. In 1795 
S])ain made ])eace with l^'raiice at Basel, and in September 1796 
re-entered the war as her ally. The Spanish navy w'as most 
inefficient, but it retpiired to be watclied and therefore increa.sed 
tlie heaN >’ strain on the British fleet. At the same time the rapid 
advance of the French arms in Italy began to close the ports of 
the peninsula to Great Britain. Its ships were for a time with- 
drawn from the Mediterranean. J\)or as it was in quality, the 
S])anish Heel was numerous. It was able to facilitate the move- 
ments of l^reneh squadrons sent to harass British commerce 
in the Atlantic, and a concentration of forces became necessary. 

It was the more important because the cherished I'rench scheme 
for an attack 011 the heart tif the British empire began to take 
shape. W'hile Spain occupied one part of the British fleet to the 
south, and Holland another in the north, a French expedition, 
which was to have been aided by a Dutch expedition from the 
'l\‘xel, was ])repared at Brest. The Dutch were confined to 
harbour by the vigilant blockade of Admiral Duncan, afterwards 
l.ord ( ampertlown. Ibit in December 1796 a French fleet com- 
manded b}’ Admiral Morard de Gallc, carrying 13,000 troops 
undiT General Hoche, was allowed to .sail from Brest for Ireland, 
b\' the slack management of the blockade under Admiral ( olpoys. 
Being ill-fitted, ill-manned and exposed to constant bad weather 
thi‘ V rench ships were scattered. Some reached their destination, 
Banlry Bay. only to he driven out again by north-easterly gales. 
'Fhe expedition finally returned after much suffering, and in 
fragments, to Brest. Vet the year 1797 w'as one of extreme 
trial to Great Britain, 'fhe victory of Sir John ler\'is over the 
Spaniards near ( ape Saint ^‘inccnt on the 14th of February 
(see Saint Vincknt, Batti.k of) disposed of the Spanish fleet, 
in the autumn of the year the Dutch, having put to sea. were 
defeated :i( (amperdown by Admiral Duncan on the nth of 
October. Admiral Duncan had the more numerous force, 
sixteen to fifteen, and they w'crc on the average heavier. 
Attacking from windward he broke through the enemy’s line 


and c'onccntrated on his rear and centre. Eight line of battle- 
ships and two frigates were taken, but the good gunnery and 
.steady resistance of the Dutch made the victory costly. Be- 
tween these two battles the British fleet was for a time menaced 
in its very existence b}' a succession of mutinies, the result of 
much neglect of the undoubted grievances of the sailors. The 
victory of Carnperdown, completing what the victory of Cape 
Saint Vincent had begun, seemed to put Great Britain beyond fear 
of invasion. But the government of the Republic was intent 
on renewing the attempt. The successes of Napoleon at tlie head 
of the army of Italy had reduced Austria to sign the peace of 
Campo I'ormio, on the 17th of October 1 797, and he was appointed 
commander of the new army of invasion. It was still thought 
necessary to maintain the bulk of the British fleet in European 
waters, within call in the ocean. The Mediterranean was left 
free to the French, whose squadrons cruised in the Levant, 
where the Republic had become possessed of the Ionian Islands 
by the plunder of ‘v^enice. The absence of a British force in the 
Mediterranean offered to the government of the French Republic 
an alternative to an invasion of Great Britain or Ireland, which 
promised to be k;ss hazardous and equally effective. It was 
induced largely by the persuasion of Napoleon himself, and the 
wish of tlie politicians who were very willing to see him em- 
ployed at a distance. The expedition to Egypt under his com- 
mand sailed on the 19th of May 179E, having for its immediate 
juirpose the occupation of the Nile valley, and for its ultimate 
aim an attack on Great Britain ‘‘ from behind ’’ in India (see 
Nile, the Battle of). The British fleet re-entered the. 
Mediterranean to pursue and baffle Napoleon. The destruction 
of the French squadron at the anchorage of Aboukir on the 
1st of August gave it the complete command of the sea. A 
.second invasion of Ireland on a smaller scale was attempted 
and to some extent carried out, wliile the great attack by Egypt 
was in progress. C)ne French .squadron of four frigates carrying 
1150 .soldiers under General Humbert succeeded in sailing from 
Rochefort on the 9 th of August, On the 22nd Hiiinberl was 
landed at Killala Bay, but after making a vigorous raid he was 
('ompelled to surrender at Ballinamuck on the 8th of wSeptember. 
Eight days alter his surrender, another French squadron of one 
sail of the line and eight frigates carrying 3000 troops, sailed 
from Brest under (ommodore Bompart to support Humbert. 
It was watched and pursued by frigate.s, and on the 12th of 
October was overtaken and destroyed by a superior British 
force commanded by Sir J(>hn Borliise Warren, near Tory Island. 

From the close of 1798 till the coup d'etat of tlie i8th JJrumaire 
(9th November) 1799, which established Napoleon as First 
Consul and master of France, the French navy had only one 
object — to reinforce and relieve the army cut off in Egypt by the 
battle of the Nile. The relief of the French garrison in Malta 
was a subordinate part of the main purpose. But the siipremacx 
of the British navy was by this time so firmly founded that 
neither Egypt nor Malta could be reached except by small ships 
which ran the blockade. On the 25th of April, Admiral Bruix 
did indeed leave Brest, after baffling the blockading fleet of 
Lord Bridport , which was sent on a wild-goose chase to the south 
of Ireland by means of a despatch s(‘nt out to be captured and to 
deceive. Admiral Bruix succeeded in reaching Toulon, and his 
presence in the Mediterranean caused some disturbance. But, 
though his twenty-five sail of the line formed the best-manned 
fleet which the French had sent to sea during the war, and though 
he escaped being brought to battle, he did not venture to steer 
for the eastern Mediterranean. On the 13th of August he was 
back at Brest, bringing with him a Spanish squadron carried 
off as a hostage for the fidelity of the government at Madrid to 
its disastrous alliance with France. On the day on which Bruix 
re-entered Brest, the 13th of August 1799, a combined Riis.sian 
and British expedition sailed from the Downs to attack the 
Frencli army of occupation in the Batavian Republic. I'lie 
military operations were unsuccessful, and terminated in the 
withdrawal of the allies. But the naval part was well executed. 
Vice-admiral Mitchell forced the entrance to the Texel, and on 
the 30th of August received the surrender of the remainder of the 
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Dutch fleet — thirteen vessels in the Nieuwc Diep— the sailors 
having refused to fight for the republic. In spite of the failure on 
land, the expedition did much to confirm the naval supremacy 
of Great Britain by the entire suppression of the most seaman- 
like of the forties opposed to it. 

Authorities. —Chevalier, Histoire de la matine fran^aise sous 
la premiere R^publique (Paris, 1886) ; James’s Naval Hisiorv (London, 
1837) ; Ca])taiii Mahan, Influence of Sea Power* upon the French 
Revolution and the Empire (London, 1892). The French schemes of 
inva.sion arc exhaustively dealt with in .Captain E. Dcsbrierc’s 
Projets et tentatives de d^barquements aux lies Britanniques (Paris, 
1900, &c). (D. H.) 

FRENCH WEST AFRICA {VAjrique occidentale franpaise), 
the common designation of the following colonics of France : — 
(i) Senegal, (2) Upper Senegal and Niger, (3) Guinea, (4) the 
Ivory ('oast, (5) Dahomey ; of the territory of Mauretania, and 
of a large portion of the Sahara. The area is estimated at nearly 
2,000,000 s(|. m., of which more than half is Saharan territory. 
The countries thus grouped under the common designation 
French West Africa comprise the greater part of the continent 
west of the Niger delta (which is British territory) and south of the 
troy>ic of Cancer. It embraces the upper and middle course of 
the Niger, the whole of the basin of the Senegal and the south- 
western part of the Sahara. Its most northern point on the coast 
is Cape Blanco, and it includes ("ape Verde, the most westerly 
point of Africa, .\long the Guinea coast the French possessions 
are separated from one another by colonies of Great Britain and 
otlier powers, but in the interior they unite not only with one 
another but with the hinterlands of Algeria and the French 
('ongo. 

In physical characteristics French West Afrit'a presents three 
types ; (i) a dense forest region succeeding a narrow coast belt 
greatly broken by lagoons; (2) moderately elevated and fertile* 
plateaus, g(*nerally below 2000 ft., such as the region enclo.sed 
in the great i)end of tlie Niger; (3) north of the Senegal and Niger, 
the desert lands forming part of the Sahara iq.v.). The most 
elevated districts arc ]<'uta Jallon, whence ri.se the Senegal, 
Gambia and Niger, and Gon — both massifs along the south- 
western edge of the plateau lands, containing heights of 5000 
to 6000 ft. or more. Among the chief towns are Timbuktu and 
Jenne on the Niger, Porto Novo in Dahomey, and St l^ouis and 
Dakar in Senegal, Dakar being an important naval and com- 
mercial port. The inhabitants are for the most ])art tyy>i('al 
Negroes, with in Senegal and in the Sahara an admixture of 
Berber and Arab tribes. In the upjxjr Senegal and Futa Jallon 
large numbers of the inhabitants are Fula. The total population 
of Frencli West Africa is estimated at about 13,000,000. The 
European inhabitants number about 12,000. 

The French possessions in W'est Africa have grown by the 
extension inland of coast colonies, each having an independent 
origin. They were first brought under one general government 
in 1895, when they were placed under the supervision of the 
governor of Senegal, whose title was altered to meet the new 
situation. Between that date and 1905 various changes in the 
areas and administrations of the different colonies were made, 
involving the disappearance of the protectorates and military 
territories known as French Sudan and dependent on Senegal. 
The.se were partly absorbed in the coast colonies, whilst the central 
portion became the colony of Upper Senegal and Niger. At 
the same time the central government was freed from the direct 
administration of the Senegal and Niger countries (Decrees of 
Oct. 1902 and Oct. 1904). Over the whole of French West 
.Vfrica is a governor-general, whose headquarters are at Dakar.^ 
De is assisted by a government council, composed of high 
functionaries, including the lieutenant-governors of all colonies 
under his control. The central government, like all other French 
colonial administrations, is responsible, not to the colonists, but 
to the home government, and its constitution is alterable at 
will by presiflential decree sav'e in matters on which the chambers 

1 The organization of tht? new government was largely the work of 
E. N. Roiimc (h. governor- general 1902-1907, an aide and 

energetic official, lormerly director of Asian affairs at the colonial 
ministry. 


have expressly legislated. To it is confided financial control 
over the colonies, responsibility for the public debt, the direction 
of the departments of education and agriculture, and the carrying 
out of works of general utility. It alone communicates with 
the home authorities. Its expenses are met by the duties levied 
on goods and vessels entering ami leaving any port of French 
West Africa. It may make advances to the colonies under its 
care, and may. in ca.se of need, demand from them contributions 
to the central exchequer. The administration of jiistii'e is 
centralized and uniform for all French West Ainca. The court 
of appeal sits at Dakar. There is also a uniform svst<‘m of land 
registration adopted in 1906 and based on that in force in 
Australia. Subject to the limitations indicated the livi* (:i)loiiies 
enjoy autonomy. The territory of Mauretania is admmislered 
by a civil commissioner under the direct control of the governor 
general. The colony of Senegal is represented in the Fiench 
parliament by one deputy. 

Since the changes in administration effected in 1895 the com- 
merce of French West Africa has shown a stead)’ growtli, liic 
volume of external trade increasing in the ten years 181)5- 1<)0 4 
from £3,151,094 to £6,238,091. In 1907 the value of the Iradc 
Wits £7,097,000; of tin's 53% vvas with hrance. Apart Irom 
military expenditure, about £600,000 a year, which is borne bv' 
France, French West Africa is self-supporting. Tiie geniMal 
budget for 1906 balanced at £1,356,000. 'Fheri* is a ])ul)lic debt 
of .some £ti,ooo,ooo, mainly incurred for works of general utilil) 

See Senegal, French Guinea, Ivorv Ci^ast aiiff Dahomi y. I'oi 
Anglo-FrcucJi hoiind.irios east of tlie Niger si*«- S\)i \k \ ;inrl NTi.I'KIa 
F or the constitutional conne\ion hetween the colunu's .mil hraiui 
sec. France : Colonics. An account of tlie etonouuc silu.ition of lli»- 
colonics is given hy Ci. l‘'ran(;ois in Lc (iotii cnicnirnt f^rnnnf dc 
I’Afnque oicidcntale francaise (lA'iris, 1908). ( oiisult also the aiiniuil 
Repott on the TradCy Agnntltnre^ (r-c. af I'rcnch Il'cs/ Afma issued hy 
the British foreign offict*. A rn.»p of Fiench West Aincii hy \ 
Meiiniei and E. Barralier (6 sheets on the scale i * 2,000,000) w.ts 
published in Pari.s, i9‘'>3. 

FRENTANI, one ol the ancieni Samnite tribes windi formed 
an independent community on the east coast ol Italy. 'I’hcv 
entered the Roman alliance after tlieir capita!, jMentnim, was 
taken by the Romans in 305 or 304 u.r. (bivy i\. ih. 45). 'I'lns 
town either changed its name or perishetl some time after the 
middle of the 3rd century n.(\, when it was issuing coins of its 
own with an Oscan legend. J'he town Larinum, wliieh l)i‘long('d 
to the .same people (Pliny, Nat. IIisL iii. 103), became latinized 
before. 200 as its coins of that epoch bear a legend — 
LAKINOR(VM)- which cannot rea.s«>naf)l\' be treated as any- 
thing but J.aiin. Several Oscan inscri])tions siir\ ive irom the 
neighbourhood of \Tisto (anc. Uisloviitni), wliieh was m tin* 
Frentane area. 

On tJie forms of the name, and for further di-taiis sec R. S ( oiiway, 
Italic Dialeiis^ p. 20O ft and p. 212 ; foi tin; coins id. No 195-100. 

FREPPEL, CHARLES 6MILE(i 827 - [8()i), Freiu h bishop and 
politician, was born at Okirelinhcim ((Ibernai), AKai-i*, tin the isl 
of June 1827. 11 c was ordained priest in i8.|9 and lor a short 
time Uiught history at the seminary of .‘^Ira.s.'.burg, wliere lu* had 
previously received his clerical training. In 1854 l\e was ap- 
pointed professor of theology at the Sorixmne, and beiame 
known as a .sueces.sful preacher, lie went to Rome in 1SO9, at 
the instance of Pius IX., to assist in the ste|)s prejxiratorv to tlie 
promulgation of the dogma of paped infallibility, lie was ('on- 
secraled bishop of Angers in 1870. During the hranro-Ciernuin 
war E'reppel organized a body of priests to mmister to the J''renrh 
prisoners in Germany, aiul penned an elocjucnl protest to the 
emperor William 1 . agaiihst the annexation ol Alsace-Eorraiue. 
In 1880 he was elected deputy for Brest and continucil to 
represent it until Jiis death. Being thi^ only priest in tlie ( luunber 
of Deputies since the death of Diijianloup, he became the cliiei 
parliamentary champion of the ('hiirch, and, though no orator, 
was a frequent speaker. On all ecclesiastical affairs hrejipel 
voted with the Royalist and Catholic party, >'(‘t on rjueslions in 
which French colonial prestige was involved, such as the expedi- 
tion to Tunis, Tong -King, Madagascar (i88j, 1883-85), he 
supported the government of the day. He always remaine^l a 
staunch Royalist and went so far as to oppose L.eo XllT 's policy 
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of conriliating the Repni»lic. IIo died at Angers on the 12th of j of South Africa on the 31st of Mtm'h 1877. He had been chosen 
December lEfu- I''n‘ppers historical and theological works j by I^rd Carnarvon in the previous October as the statesman 
form 30 vols., the l)est known of which arc : Lcs Peres apostoiiqiics j most capable of carrying his scheme of confederation into effect, 
et leur epoque Lcs Apoloffistes rhreticiis an IP stecle | and within two years it was hoped that he would be the first 

(2 vols., iSoo) : Sautl Irhiee elVHoqncnre i'hretietmedajislaGaule ^ go\cmoT of the South African Dominion. Ho went out in 
aux deux premia s sieclcs (1861); TeriulUen (2 vols., i^lh3) ; j harmony with the aims and enthusiasm of his chief, hoping t(» 
SahU Cyprien et I'^^j^lise d' A frique (1864) ; Clement d\ 4 lcxandrie \ crown by one great constructive effort the work of a bright and 

(1865) ; 2 vols., 1807). i noble life.” in this hope he was disappointed. As he slated 

There .ire inlcrestinK by K. Comal (Pari.s, anU F. , at the: close of his liigh commissionership, a great mistake seemed 

CliarfK;riticr (Aiif(«r.s, 1904). i to have been made in trying to hasten what could only result 

FRERE, SIR HENRY BARTLE EDWARD (1815-1884), 1 from natural growth, and the state of South Africa during Frere's 

British administrator, born at Clydach in Brecknockshire, on : tenure of office was inimical to such growth, 
the 2()th of Marcli 1815, was tlic son of Edw'ard Frere, a member Discord or a policy of blind drifting seemed to ho the alterna- 
of an old east coiinly family, and a nej>hew' of John liookham tives presented to Frere upon his arrival at the Cape. He 

Frere, of Anti-Jaiohin and Anstnphanes fame. After leaving chose llu‘ former as the less dangerous, and the first year of 

Hailcvhiiry, Bartle Frere W'as appointed a writer in the Bonil)ay his sway was marked by a Kafiir war on the one hand and by u 
civil .service in 1834, and went nut to India by way t)f Egypt, j rupture with the Cape (MolUaio- Merriman) ministry on the 

crossing the Red Sea in an open boat from Kosseir to Mokha, : other. The 'Franskoi Kaffirs were subjugated early in 1878 by 

and sailing (hence to Bombay in an Arab dhow\ Having pa.ssed (General 'J'hesiger (the 2nd tx)rd Clielmsford) and a small force 
his (;.\arn illation in llu' native languages, he was appointed of regular and colonial troops. The constitutional difficulty 
assistant (()lleet(»r at Roona in 1835. There he did valuable was solved by Frere dismissing his obstructive cabinet and 
work and w.is in cbo-ien as private secretary to Sir George entnusting the formation of a ministry to Mr (afterwards Sir) 
Artliiir, g(»\'ernor of llotnhay. 'Fwii years later he became Gordon Sprigg. Frere emerged successfully from a year of crisis, 
political resident at the v'ourt of the rajah of Satara, where he but the advantage was more than counterbalanced by the 
did ninch to benefit the country by the development (if its com- resignation of Ixird (/arnarvon early in 1878. at a titne when 
in iinii'a lions On the rajah’s deatli in 1848 he administen^d tlic Frere re(juired the steadiest and most unflinching support. Tic 
proMoce both belore and after its formal annexation in 1849. had rcaclaul the conclusion that there w'a.s a widespread insurgent 
Jn 1850 he was afipointed chief ('ommissioncr of Sind, and took spirit pervading the natives, W'hich had its focus and strength 
ample advantage ol tlie opportnnities afforded him of developing in the celibate military organization of (Vlywayo and in the 
tlu“ province. J le piMisioned ofl the ciisjiossessed amirs, improved prestige wliich impunity for the i)utruge.s he had committed 
the harbour at Karachi, w'here be also cstablisfied munic ipal had gained for the Zulu king in the natix e mind. That organiza- 

buildings, a museum and barracks, instituted fairs. multipb<‘d lion and that evil prestige must be put an (uid to, if possible 

roads, canals and schools. by moral pressure, but otherwise by iorce. Frere reiterated 

Returning to India in 18^7 alter a woll-eanied rest, Frere the.se views to the colonial office, where they found a general 

was greeted at Karaelii with new's of the mutiny. His rule had acceptance. When, however, FYerc undertook the respon.sibility 
been .so .siicce.ssfnl tliat la* tell ht; could answer tor the internal of forwarding, in December 1878, an ultimatum to Cetywuyo, 
peace of his prox'incc. He therefore sent hi.s only European the home government abruptly discos'cred that a native war 
nigiiiient to jMuUan, lluis seeming that strong for{re,ss against ' in Soutli Africa was inopportune and raised difficulties .about 
the rebels, and sent liirtber detachments to aid .Sir John Lawrence reinfijrcements. Having entrust(‘tl to Lord Chelmsford the 
in tin' I’lmjab. 'J'lie 178 British soldiers who remaim;d in .Sind enforcement of the British demands, Frere 's immediate responsi- 
pro\<’(l sufficient to evtinguisli sin h irusignificant outbreaks | bility ceased. On the i itli of January 1870 the British troops 
as occurred. His serviers were fully rec'ognized by the Indian | crossed the 'rugcla.and fourteen days later the disiislcrol Tsandlil- 
amhorities, and he leirived the thanks ol both houses of i waiia was reported; and Frere, attacked and censured in the 
parliament and was made K.C.B. He iKrame a member of llie 1 House of Commons, was but feeidy defended l)v the government, 
vieero) ’s eomuil in i85(/, and w'a.s especially scr\ iccable in i l.,ord Beaconsfield, it app(^ars, supported Frere; the majority 
financial matters. In 18(12 he w\as afipointed governor of | ot the cabinet were inclined to recall him. The result was the 
Bcnnl)av, where he effeeled great improvements, .such as the ' unsatislaelory cornjwomise by which he was censured and begged 
demolition of the old ramparts, and the erei'tion of handsome i to .stay on. Frere wrote an elaborate justification of his conduct, 
pul)li(' offices upon a [lortion ol th(' space, the inauguration of 1 which was adversely commented on by the colonial secretary 
th(* univ(‘rsity buildings and the improvement of the harbour, | (Sir Michael Hicks Beach), who “ did not see why Frere should 
He establisla’d the Deccan (’ollege at P(X»na, as W'oll as a college I take notice of attacks ; and as to the w'ar, all African w\irs had 
for inslnu'ting natives in civil engineering. The jirospcrily — j lv,en unpopular.'* Frere’s rejoinder was that no other sufficient 
due to the Amerkan Civil \\ar — whic h rendered these develop- j answer hail been made to his critics, and that he wished to place 
ments possible brought in its train a specailatixe mania, which | one on record. “ F'ew may now agree with my view as to the 
led eventually to the disastrous failure of the Bombay Bank ! necessity of the suppression of the Zulu rebellion. Few, I fear, 
(1866), an affair in w'hu h, from neglecting to exercise such means | in this generation. But unless my countrymen are much changed, 
of control as he possessed. hVerc incurred severe and not whcjlly i they will some day do me justice. I shall not leave a name to l>e 
undeservt'd ei*nsiire. In 1867 lie returned to England, was made j permanently dishonoured.’' 

G.r.S.L, and rec'cived honorary' degrees from Oxford and (am- ' The Zulu trouble and the disaffection that was brewing in 
Inulge ; he was also appointed a member of the Indi.an council, i the Transvaal reacted upon each other in the most disastrous 
In 1872 he W'as sent by the foreign office to Zanzibar to . manner. Frere had borne no part in Uie actual annexation of 
negotiate a treaty wuth the sultan, Seyvid Burgbash, for the the Trans\Tial, which was announced by Sir Theophilus .Shepstone 
sujipression ot the slave traffic. In 1875 ac('onipani(»(l the , a few days after the high commissioner's arrival at Cape Town, 
prince of Wales to l\gypf and India, 'f'he tour was !>cyond The delay in giving the countrv' a constitution afforded a pretext 
expectation successful, and to Frere, from Queim ^'ict(3^ia . for agitation to the malcontent Boers, a rapidly increasing 
downw’ards. ( lune aeknowledgments of the service he had minority, w'hile the reverse at Isandhhvana had lowered British 
rendered in fiiloting the expedition. He was asked hy Lord ■ prestige. Owing to the Kaffir and Zulu wars Sir Bartle had 
Bea(\'nsfiel(l to c'lioosc betw'een being made a karonet or G.C.B. hitherto been unable to give his undivided attention to the state 
He chose the former, but the queen bestowed both honours of things in the Transvaal. In April 1879 he was at lust able to 
upon him. But the greatest service that Frere undertook on visit that province, and the conviction was forced upon him 
behalf of his country was to f>e attempted not in Asia, but in that the government had been unsatisfactorx' in manv ways. 
Africa, bir Bartle landed at ( ape Town as high commissioner The country was very unsettled. A large camp, numbering 
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4000 disaffected Boers, had been formed near Pretoria, and 
they were terroriKing the country. Frerc visited them unarmed 
and practically alone. Even yet all might have been well, for 
he won the Boers’ respect and liking. On the condition that the 
Boers dispersed, Frere undertook to represent their complaints 
to the British government, and to urge the fulfilment of the 
promises that had been made to them. They parted witli mutual 
good feeling, and the Boers did eventually disperse — on the ver\' 
day upon which Frere received the telegram announcing the 
government's censure. He returned to Cape Town, and his 
journey hack was in the nature of a triumph. But bad news 
awaited him at Government House— on the ist of June 1870 the 
prince imperial had met his death in Zululand — and a few hours 
later Frere heard that the government of the Transvaal and 
Natal, together with the high commissionership in the eastern 
part of South Africa, had bec*n transferred from him to Sir 
Garnet Wolscley. 

When (Gladstone’s ministry came into office in the spring of 
1880, Lord Kimberley had no intention of recalling Frerc. In 
June, however, a section of the Liberal party mcmorialbsed 
(lladstono to remove him, and llie prime minister weakly com- 
plied ( 1 st August 1880). Upon his return Frere replied to the 
charges relating to his conduct respecting Afghanistan as well as 
South Africa, previously preferred in Gladstone’s Midlothian 
speeches, and was preparing a fuller vindication whtm he diid 
at Wimbledon from the effect of a severe chill on the 29th of May 
1884. He was buried in Si Paul’s, and in 1888 a statue of Frere 
upon the Thames embankment was unveiled by the prince of 
Wales. Frere edited the works of his uncle, Hookhain Frere, 
and the popular story-book, Oid Decran Days, written by his 
daughter, Marv Frere. lie was three times president of the 
Royal Asiatic Society. 

His l.ifc and Cmresf^inidemf, tiy John Martineaii, was published 
in t 8 o.*>. For lh<* Soutli Alriean anti-conf(?deratioii view, soe P. A. 
Mollcno’s and Times of Sir John Charles Molteno {2 vol.s., London 
Kjoo). See also Soui 11 .Africa . History . 

FRERE, JOHN HOOKHAM (1769-1846), English diplomatist 
and author, was born in T.ondon on the 2Tst of May 1769. His 
father, John Frere, a gentleman of a good SuiTolk family, had been 
educated at (’aiiis ('ollege, Fandiridge, and would have been 
.senior wrangler in 1763 l)ut for the redoubtable competition of 
Paley ; his mother, daughter of John Hookliam, a rich T.ondon 
merchant, was a lady of no small culture, accustomed to amuse 
her leisure with verse-writing. His fallior’s sister Eleanor, who 
married Sir John Fenn (1739-1794), the learned editor of the 
PasUm Letters, wrote various educational works for children 
under the pseudonyms “ Mrs Lovechild ’’ and “ Mrs Teachwell.” 
Young Frere was .sent to Eton in 1785, and there began an 
intimacy with Canning which greatly affected his after life. 
From l^Xon he went to his father’s college at ('arnbridge, and 
graduated H.A. in 1792 and M.A. in 1795. He entered public 
service in the foreign office under Lord Grenville, and sat from 
1796 to 1802 as member of parliament for the close borough of 
West Looc in (Cornwall. 

From his boyhood he had been a warm admirer of Pitt, and 
along with Canning he entered heart and soul into the defence 
of his government, and contributed freely to the pages of the 
Anti-Jacohin, edited by Gifford. He contributed, in collabora- 
tion with Oanning, The Loves of the Triangles,” a clever 
parody of Darwin’s “ Loves of the Plants,” “ The Needy Knife- 
Grinder ” and “ The Rovers.” On (Manning’s removal to the 
board of trade in 1799 he succeeded him as under-.secrctary of 
state ; in (Jetober 1800 he was appointed envoy extraordinary 
and plenipotentiary to Lisbon ; and in September 1802 he was 
transferred to Madrid, where he remained for two years. lie was 
recalled on account of a personal disagreement he hud with the 
duke of Alcudia, but the ministry showed its approval of his 
action by a pension of 3(1700 a year. He was made a member of 
the privy council in 1805 : in 1807 he was appointed pleni- 
potentiarv" at Berlin, but the mission was abandoned, and Frere 
was again sent to Spain in 1808 as plenipotentiary to the Central 
Junta. The condition of Spain rendered his position a very ; 


responsible and difricuit one. When Napoleon Ixjgan to advance 
on Madrid it became a matter of supreme importance to decide 
whether Sir John Moore, who \vo:& then in the nonh of Spain, 
should endeavour to anticipuie the ocaipation of the capital or 
merely make good his retreat, and if he did retreat whether he 
should do so by Portugal or by Galicia. Frere was strongly oi 
opinion that the bolder was the l>elter course, and he urgecl bis 
views on Sir John Moor' with an urgent and Icarloss persistency 
that on one occasion at least overstepped the limits of his 
commission. After the disastrous retreat to Gornnna, the public 
accused Frere of having by his advice endangered the British 
army, and though no direct censure was jiasscd u])on bis conduct 
by the government, he wa.s recalled, and the marquess ol 
Wellesley was ai)pointod in his place. 

Thus ended Frerc’s pubhV life. He afterwards rd’nsed to under- 
take an cmba.ssy to St Pr‘1ersbiirg, and twict- declined the honour 
of a peerage. Jn 1816 lie married Elizabeth Jemima, dowager 
countes.s of Erroll, and in 1820, on account of her tailing health, 
he went with her to the Mediterranean. 'I'here lie tinalK' settled 
in Malta, and though he afterwards visited luigland more than 
once, the rest of his file was for the most part spiml in the i.slaiul 
of his choice. In quiet retirement he devoted himself to litera 
lure, studied his favouritfj Greek authors, and taught himself 
Hebrew and Malte.se. His hospitality was well known to many 
an English guest, and his charities and courtesies endeared him 
to his Malte.se neighbours. He died at the I’ieta \ alclla on 
the 7lh of January 1846. Frere’s literary reputation now rests 
entirely upon his spirited ver.se translations of .Aristophane‘s, 
which remain in many ways unrivalled. 'Fhe pnneipies accMirding 
to which he conducted his task we re elucidated in an article on 
Mitchell’s Aristophanes, which he contrihiUerl ii) The Quarterly 
ReviciD, vol. xxiii. d'lie translations of The Arharnians, ’The 
Knif^kts, The Birds, and The Fro^s were private))' printed, arul 
were first brought into general notice 1 >\ Sir G. ('ornewall J.e\\is 
in the Classical Museum for 1847. 'riuy were followed some 
time after by Theognis Rest i tutus, or the personal history of the 
poet Theo^nis, reduced from an analysis of his (xistin^ fray^ments. 
In 1817 he published a mock-heroic Artlnirian fioem entitled 
Prospectus and Specimen of an intended National Wnrh, hr 
William and Robert Whistlerrafl, of Stowmarket in Suffolk, 
Harness' and Collar Mahers, intended to comprise the most inteiest 
tfiff particulars relating to King Arthur and his Round Tahir. 
William Tennant in A ster Fair had used the ottava nma as a 
vehicle for semi-burlesque poelrv fivt* years earlier, but Frere's 
experiment is interesting heeaiise Byron borroweil from it the 
measure that he brought to perfection in Don Juan. 

Frere’s complete works were puMislii*rl m iSyi, witli a memoir 
l>v his nephews, W. and Sii Hurtle l*'rer<‘, tmd ri‘;u lied a second 
e<Iition 111 1^74. C'oinpiirc also (iahriLlJe I’estm;-, J . Jl. hnre and his 
Ti lends (1899). 

FRERE, PIERRE Edouard (1819-1 SS^), Krencli painter, 
studied under Delaroche, enlereci the fU ole des Beaux-Arts in 
1836 and exhibited first at the Salon in 1843. 'I'he marked 
sentimental tendency of his art makes us wonder at Ruskin's 
enthusiastic eulogv' which finds in Fr re’s work “ the depth of 
Wordsworth, the grace of Reynolds, and the holiness ol Angelico.” 
What we can admire in liis work i.s his accomjili.shcfl rrallsman- 
ship and the intimacy and lender homeliness ol his conception. 
Among his chief works are the two paintings, “ (ioing to School ” 
and Coming from School,” “The Jjttle (iliitton ' (his first 
exhibited pictures) and L'Exercice " (Mr Astor’s collection). 
A journey to Egypt in i860 resulted in a small .scries of Orientalist 
sulijects, but tlie majority of Fr re s paintings deal with the lift* 
of the kitchen, the workshoj), the dwellings of the humble, and 
mainly with the pleasures and little troubles of the young, 
which the artist brings before us with humour and .sympathy. 
Ife was one of the most popular painters of domestic genre in 
the middle of the 19th ccnlur>r 

FRERE-ORBAN, HUBERT JOSEPH WALTHER (1S12 iSc/i), 
Belgian statesman, was born at Liege on the 24th of April 1812. 
His family name was Fr're, to which on his marriage he added 
his wife’s name of Orban. After studying law in Pans, he 
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practised as a barrister at Li^ge, took a prominent part in the 
Liberal movement, and in June 1847 returned to the Chamber 
as member for Li^ge. In August of the same year he was ap- 
pointed minister of public works in the Rogier cabinet, and from 
1848 to 1852 was minister of finance. He founded the Banque 
Nationale and the f'aisse d’£pargne, al.K)lished the newspaper 
tax, reduced the postage, and n'odified the customs duties as 
a preliminary to a decided free-trade policy. The Liberalism 
of the cal)inet, in which PV^re-Orban exercised an influence 
hardly inferior to that of Rogier, was, however, distasteful to 
Napoleon HI. Pr^re-Orban, to facilitate the negotiations for 
a new commercial treaty, conccdtid to France a law of copyright, 
which proved highly unpopular in Belgium, and he resigned 
oflice. soon followed by the rest of the cabinet. His work 
La Mainmorle cl la charile (1854-1857), published under the 
pseudonym of “ Jean van Damme,'’ contributed greatly to 
rest(>re his party to power in 1857, when he again became 
minister of finance. He now limbodied his free-trade principles in 
Cijmtnercial treaties wuth luigland and France, and abtilished the 
ociroi duties and the tolls on tlie national road.s. He resigned 
in t86i on the gold question, but soon resumed oflice, and in 
t868 succeeded Rogier as prime minister. In i860 he defeated 
the attempt of France to gain control of the Luxemburg railways, 
but, desjiite this service to his country, fell from power at the 
elections of 1870. He returned to oflice in 1878 as president of 
the coiuu'il and foreign minister. He provoked the bitter opposi- 
tion of the (Clerical parly by his law of 1871) cstalilishing .secular 
primary (education, and in 1880 went so far as to break off diplo- 
matic relations with the Vatican, lie next found himself at 
variance with the Radicals, who.se leader, Jan.son, moved th(‘ 
inlroduclion of universal suflrag(‘. Frc*re-C)rban, wliile rejecting 
the proj>osal, conceded an extension of the franchise (1885); 
but the hostility of the Radicals, and the discontent caused by a 
flnancnal crisis, overthrew tlie govornmemt at the elections of 
1884. Frcre-Oriian continuc‘cl to take an active part in polities 
as leader of the Liberal oppositiem till i8c)4, when hci failed to 
secure re-election. He died at Brussels 011 the 2ncl of January 
i8c)6. Ik'sides the work above mentioned, he published la 
Question nionilairc La Question rnonetaiee en Belf^ufue 

in iS8(; ; j'ultani*e de vues entre MM. Frere Orban ei E. de Laveleye 
(i8go); and La Kivisimi constiiuiionieUe en Belgique et ses 
cons'qnences (i8c)4). He was also the author of numerous 
painphh'ts, among whicli may be mentioned his last work, 
!ai Situation presente ( i8c;5). 

FR£RET, NICOLAS (1688-17.^^), Prench scholar, was born 
at Paris on the 15th of ]‘Vbruary 1688. His father was procureur 
to the parlement of Ihiris, and destined him to the profession 
of the law. Ilis first tutors were the historian Charles Rollin 
and bather Desmoids (1677-1760). Amongst his early studi{\s 
history, chronology and mythology held a prominent plac'e. 
'To please his lather he studied law and began to practise at the 
bar ; but the? force of his genius soon carried him into his own 
path. At nineteen he was admitted to a soc iety of learned men 
before whom he read memoirs on the religion of the (ireeks, 
on the worship of Baeehus, of Ceres, of ( ybele and of Apollo, 
lie was hardly twenty-six years of age when he was admitted 
as pupil to the Academy of Inscriptions. One of the lirst 
memoirs which he read was a learned and critical discourse, 
Snr rorif'ine des Francs He maintained that the P'ranks 

were a li*ague of South (ierman tribes and not, aevording to the 
legend then almost universally received, a nation of free men 
ileri\'ing from (Ireece or Troy, wlio had kept their civilization 
intact in the heart of a barbarous country. These sensible 
views excited great indignation in the Abbe Vertot, who de- 
nounced Freret to the government as a libeller of the monarchy. 
A lettre de eaihet >vas issued, and I'reret was sent to the J^uslille. 
During his three months of confinement he devoted himself to 
the study of the works of Xcnoplion, the fruit of which appeared 
later in his memoir on the Cvropaedia. From the time of hi.s 
liberation in Mandi 1715 his life was uneventful. In January 
1716 he w'as received associate of tlie Academy of Inscriptions, 
and in December 1742 he Wiis made jxTpctuul secrctar>\ He 


worked without intermission for the interests of the Academy, 
not even claiming any property in his own writings, which were 
printed in the Recueil de Vacademie des inscriptions. The list 
of his memoirs, many of them posthumous, occupies four columns 
of the Nouvelle Biographic generate . They treat of history, 
chronology, geography, mythology and religion. Throughout 
he appears as the keen, learned and original critic ; examining 
into the comparative value of documents, distinguishing between 
the mythical and the historical, and separating traditions with 
an historical element from pure fables and legends. He rejected 
the extreme pretensions of the chronology of Egypt and China, 
and at the same time controverted the scheme of Sir Isaac 
Newton as too limited. He investigated the mythology not only 
of the (ireeks, but of the Oils, the (jcrmans, the ('hinese and 
the Indians. Pie was a vigorous opponent of the theory that 
the stories of mythology may be referred to historic originals. 
He also suggested that (jreek mythology owed much to the 
Phoenicians and Egyptians. He was one of the first scholars of 
Pairopc to undertake the study of the Chinese language ; and in 
this he was engaged at the time of his committal to the Bastille. 
He di(‘d in Paris on the 8th of March 1749. 

Long after his dcalli several works of an athiiislic character were 
falsely attributed to him, and were long believed to be his. Tiie most 
famous of these .spurious works are the Examen critique des apologistes 
de la relif^vm chrttivmie (1760), and the Lettre de Thmsybule d Leucippe, 
j)rintc‘d 111 London about J768. A very defective and inaccurate 
edition of Fierct’s wmks was published in 171)0-1700. A new and 
complete edition was projectinl by Cliam]K)llion-Figeac, hut of this 
only the first volume api)eared (1825). It contains a life ot I'reret. 
His manuscripts, after passing through many hands, were deiiosited 
in the library of the Institute. The best account ol his works is 
“Examen crifique des ouvrages composes par Freret” in C. A, 
Walckenaer’s Uecueil t/rs nntii rs, tS:c. (1841-1 850). See also (.Hierard's 
L'uinvv Ultcvaifc, 

FR£R0N, j^LIE CATHERINE (1719-1776), PVench critic and 
controvcrsiidist, wtis born at (Juimper in 1719. lie w^tis educated 
by the Je.suits, and made .such rapid progress in his .studies 
that before the age of twenty he was appointed professor at the 
college of l.ouis-le-(.Irand. lie bec'ame a contributor to the 
Observations sur les err its modernes of the abbe Ciiiyot Desfon- 
taines. Ihc v(‘ry fact of his collaboration with Desfontaines, 
one of Voltaire's bitterest enemie.s, was suflicient to arouse the 
latter’s hostility, and although Fr6ron luid begun his career a.s 
one of his admirers, his attitude towards Voltaire soon changed. 
Freron in 1746 founded a similar journal of his ow7i, entitled 
Lettres de la Comtessc de . . . It was siqiprcssed in 1749, but he 
immediately replaced it by Lettres sur quelques ter its de ce temps, 
which, w'ith the exception of a short suspension in 1752, on 
account of an attack on the character of Voltaire, was continued 
till 1754, w'hcn it was succeeded by the more ambitious Annee 
liH'raire. His death at Paris on the 10th of March 1776 is said 
to have been hastened by the temporary suppression of this 
journal. Freron is now remembered solely for his attacks on 
Voltaire and the Encyclopaedists, and by the retaliations they 
provoked on the part of X’ollaire, w'ho, besides attacking him in 
epigrams, and even incidentally in some of his tragedies, directed 
against him a virulent satire, Le Pauvre diable, and made him 
the principal personage in a comedy L'J^eossaise, in w'hicli lh<‘ 
journal of F'reron is designated L'Ane litiiraire. A further 
attack on Freron entitled Anecdotes sur Freron . . . (1760), 
published anonymously, is generally attributed to Voltaire. 

Frvron was thu autlior of Ode sur la hataille de Fontenoy (1745) ; 
Histidte de Mane Stuart (1742, 2 vols.) ; and JlisUnre de V empire 
d’AHemagne, (1771, vols.). See Cli. Nisard, Les Emiemis de 
Voltaire (1853); Despois, ct iournaux du XVIII* 

siCcle ; Barth vlemy, Les Confessions de Freron \ Ch. Monsclet, 
Freron, ou I'illustre critique (1864) ; Freron, sa vie, souvenirs, Ax, 

(1870). 

FR£R0N, LOUIS MARIE STANISLAS (1754-1802), French 
revolutionist, son of the preceding, was born at Paris on the 17th 
of August 1754. His name was, on the death of his father, 
attached to L'Ann 'e litFraire, wdiich W'as continued till 1790 
and edited successively by the abl>es G. M. Royou and J. L. 
Geoff roy. On the outbreak of the revolution Freron, who w^as a 
schoolfellow of Robespierre and Camille Desmoulins, established 
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the violent journal UOrateur du peuple. Commissioned, along 
with Barras in 1793, ^0 establish the authority of the con- 
vention at Marseilles and Toulon, he distinguished himself 
in the atrocity of his reprisals, but both afterwards joined the 
Thermidoriens, and Freron became the leader of the jeunesse 
doree and of the Thermidorian reaction. He brought about the 
accusation of Fouquier-Tinville, and of J. B. Carrier, the deporta- 
tion of B. Barere, and the arrest of the last Moniagnards. lie 
made his paper the official journal of the reactionists, and being 
sent by the Directory on a mission of peace to Marseilles he 
published in 1796 Memoire historique sur la reaction royale et 
sur les malheurs du midi. He was elected to the council of the 
Five Hundred, but not allowed to take his seat. Failing as 
suitor for tlie hand of Pauline Bonaparte, one of Napoleon's 
sisters, he went in 1799 as commissioner to Santo Domingo and 
died there in 1802. General V. M. Leclerc, who had married 
Pauline Bonaparte, also received a command in Santo Domingo 
in 1801, and died in the same year as his former rival. 

FRESCO (Ital. for cool^ “ fresh "), a term introduced into 
English, both generally (as in such phrases as al fresco, “ in the 
fresh air ”), and more especially as a technical term for a sort 
of mural painting on plaster. In the latter sense the ludians 
distinguished painting a secco (when the plaster had been allowed 
to dry) from a fresco (when it was newly laid and still wet). The 
nature and history of fresco-painting is dealt w'ith in the article 
Painting. 

FRESCOBALDI, GIROLAMO (i 583-1644), Italian musical 
composer, was born in 1583 al Perrara. Little is known of his 
life except that he studied music under Alessandro Milleville, 
and owed his first reputation to his luiautiful voice. He was 
organist at St Peter’s in Rome from 1608 to 1628. According to 
Baini no less than 30,000 people Hocked to St Peter’s on his first 
appearance there, (in the 20th of No\'ember 1628 he went to 
live in Plorence, becoming organist to the duke. From December 
1633 to March 1643 he was again organist at St Peter’s. But in 
the last year of his life he was organist in the parish church of 
San Lorenzo in Monte. He died on the 2nd of March 1644, being 
buried at Rome in the Church of the I’welve Apostles. Fresco- 
baldi also excelled as a teacher, Prohberger being the most 
distinguished of his pupils. Fre.scobaldi’s compositions show 
the consummate art of the early Italian school, and his works 
for the organ more especially are full of the finest devices of 
lugal treatment. He also wrote numerous vocal compositions, 
such as canzone, motets, hymns, iVc., a collection of madrigals 
for five voices (Antwerp, 1608) being among the earliest of his 
published works. 

FRESENIUS, KARL REMIGIUS (1818-1897), German chemist, 
was born at PYankfort-on-Maine on the 28th of December 1818, 
After spending some time in a pharmacy in his native town, he 
entered Bonn University in 1840, and a year later migrated to 
Giessen, where he acted as assistant in Liebig’s laboratory, and 
in 1843 became assistant professor. In 1845 he was appointed 
to the chair of chemistry, physics and technology at the Wies- 
baden Agricultural Institution, and three years later he became 
the first director of the chemical laboratory which he induced 
the Nassau government to establish at that place. Under his 
care this laboratory continuously increased in size and popularity, 
a school of pharmacy being added in 1862 (though given up in 
1877) and an agricultural research laboratory in 1868. Apart 
from his administrative duties Fresenius occupied himself almost 
exclusively with analytical chemistry, and the fullness and 
accuracy of his text-books on that subject (of which that on 
([ualitative analysis first appeared in 1841 and that on quantita- 
tiv'e in 1846) soon rendered them standard works. Many of his 
original papers were published in the Zeilschrifi fur analyiische 
Chemie, which he founded in 1862 and continued to edit till his 
death. Tic died suddenly at Wiesbaden on the nth of June 
1897. In 1881 he handed over the directorship of the agricultural 
research station to his son, Remigius Heinrich PYesenius (b. 
1847), who was trained under H. Kolbe at Leipzig. Another son, 
Theodor Wilhelm PYesenius (b. 1856), was educated at Strassburg 
and occupied various positions in the Wiesbaden laboratory. 


^ FRESHWATER, a watering place in the Isle of Wight, 
England, 12 m. W. by S. of Newport by rail. Pop. (1901) 3306. 
It is a scattered township lying on the peninsula west of the 
river Var, which forms the western extremity of the island. The 
portion known as PYeshwater Gate fronts the English Channel 
from the strip of low-lying coast interposed between the cliffs 
of the peninsula and those of the main part of the island. The 
peninsula rises to 307 ft. in Ileadon Hill, and the cliffs are 
magnificent. The western promontory is fianked on the north 
by the picturesque Alum Bay, and the lofty detached rocks 
known as the Needles lie off it. P'arringford House in the parish 
was for some time the home of Alfn^d, Lord 'Penny son, who is 
commemorated by a tablet in All Saints’ church and ]>>• a great 
cross on the high downs above the town. There are golf links 
on the downs. 

FRESNEL, AUGUSTIN JEAN (1788-1827), French jdiysicisi, 
the son of an architect, was born at Broglie (PYire) on the 10th 
of May 1788. TIis early progress in learning was slow, and when 
eight years old he was still unable to read. At the age of thirteen 
he entered the lilcolc Centrale in C'aen, and at sixteen and a half 
the £cole Polytechnique, where he accpiitted himself with dis- 
tinction. Thence he went to the ficole des Ponts et C'hau.ssees. 
He served as an engineer successi\ely in the departments of 
Vendee, Drome and llle-et Villaine ; but his es])ousal of the 
cause of the Bourbons in 1814 occasioned, on Napoleon’s re- 
accession to power, the loss of his ap])ointment. On the seconcl 
restoration he obtained a post as engineer in Pari.s, where much 
of his life from that time was spent. Ilis researches in o[>lics, 
continut‘d until his death, appear to have been begun about the 
year 1814, wdien he pre pared a paper on the aberration of light, 
w'hich, however, was not published. In 18 r8 he read a memoir 
on diffraction for which in the ensuing year he rec*eived thi' ])rize 
of the Academic des Sciences at Paris. He was in 1823 unani- 
mously elected a member of the academy, and in 1S25 he 
became a meml^T of the Royal Society of London, which in J827. 
at the time of his last illness, awarded him the Riimford medal. 
In 1819 he w^as nominated a commissioner of lighthouses, for 
which he was the first to construct compounfl lenses as substitut(‘s 
for mirrors. He died of consumption at Ville-d’Avray, near 
Paris, on the 14th of July 1827. 

The undulatory theory of light, first founded upon experi- 
mental demonstration by 'I'homas \'oung, was extended to a 
large class of o]>tical phenomena, and j>ermanently established 
by his brilliant discoveries and mathematical deductions. By 
the u.sc of tw'o jilane mirrors of metal, forming with each otluT 
an angle of nearly 180'’, he avoided the diffraction caused in 
the experiment of F. M. Grimaldi (1618-1663) on interference 
by the employment of apertures for the transmission of the light, 
and was thus enabled in the most conclusive manner to account 
for the phenomena of interference in aci'ordance with the 
undulatory theory. With 1 ). F. J. Arago he studied the laws 
of the interference of polarizeii rays. C ircularly polarized light 
he obtained l)y means of a rhomb of glass, known as “ Fresnel’s 
rhomb,” having obtuse angles of i26‘', and acute angles of 54'^ 
His lalwurs in the cause of optical science rec;eiverl rluring his 
lifetime only scant public recognition, and some ot his papers 
were not printed by the Academie des Sciences till many years 
after his decea.se. But, as he wrote to Young in 1824, in him 
“ that sensibility, or that vanity, which people call love ol gl<»ry ” 
had been blunted. “ All the compliments,’’ he .says, “ that I have 
received from Arago, J,aplace and Biot never gave me so much 
pleasure as the discovery of a theoretic* truth, or the confirmation 
of a calculation by exjierimcnt.” 

See Diileaii, “ Notice sur Imv.sikI," Revue ency. t. xxxix. ; 
Arago, (Jiuvres competes, t. i. ; and Dr G. J^cacock, Mtscellancoits 
Works of Thomas Youhi;, \' o 1 . i. 

FRESNILLO, a town lii the state of Zacatecas, Mexico, 37 m. 
N.W. of the city of Zacatecas on a branch of the Santiago river. 
Pop. (1900) 6309. It stands on a fertile plain between the Santa 
C’niz and Zacatecas ranges, about 7700 ft. above sea-level, hc»s 
a temperate climate, and is surrounded by an agricultural 
district producing Indian corn and wheat. It is a clean, well- 
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l)uilt town, wliose chief distinction is its school of mines founded 
in 1853. Fresnillo has large amalgam works for the reduction 
of silver ores, its silver mines, located in the neighbouring 
iVoaho hill, were discovered in 1569, and were for a time among 
the most productive in Mexico. Since 1833, when their richest 
deposits were reached, the output has greatly deci cased. There 
is a station near on the Mexican (Central railway, 

FRESNO, a city and the county-seat of Fresno county, Cali- 
fornia, U.S.A., situatecl in the San Joaejuin valley (altitude 
about ft.) near the geographical centre of the state. Pop. 
(1880) ni2 ; (1890) 10,818 ; (1900) 12,470, of whom 3299 were 
loreign-b()rn and 1279 were Asiatics; (estimated 1906), 13,460. 
The cily is served by the Southern Pacific and the Atchison, 
Topeka ami Santa l^e railways. "Jhe county is mainly a vast 
expanse nf natuiidly arid })lains and mountains. 'I'he valley is 
the scene of an extensive irrigation system, water being brought 
(fust in 1872-1876) from King’s river, 20 m. distant; in 3905 
500 s(i. m. were iriigate<l. Fresno is in a rich farming country, 
producing grains and fruit, and is the only place in America 
where Smyrna ligs luive been grown with suca:ss ; it is the centre 
of tJ)e finest raisin country of tlie state, and has extensive vine- 
yards and wine-makmg establishments. The city’s principal 
manulaelure is preserved (dried) fruits, particularly rai.sins ; 
the vtdiie of the fruits thus preservTd in 1905 was $6,942,440. 
being 70-5 of the total value ol the factory product in that year 
($9,849,001). In 1900-1905 the factory product increased 
257*9 %, a ratio of increase greater than that of any other city 
in the slate. In the mountains, lumljcring an<l mining arc 
imjiortant industries ; lumber is carried from Shaver in the 
mountains to C’lovis on the filuiiis by a V-shaped flume 42 m. 
long, the waste water from which is ditched for irrigation. The 
petroleum field of the county is one of the richest in C alifornia. 
Fresno is the business and shipping centre of its county and ol the 
surrounding n'gion. The county was organized in 1856. Jn 
1872 the railway went tlirough, and Fresno was laid out and 
incorjKirated. It U’came the county-seat in 1874 and was 
chartered a.s a city in 1885. 

FRESNOY, CHARLES ALPHONSE DU (1611-1665), French 
painter and writer on his art, was born in Paris, son of an apothe- 
cary. He was destiiu'd lor tiie medical ]>rofession, and well 
educatecl in halin and (ireck ; but, having a natural propensit) 
for the fine arts, he would not apply to his intended vocation, 
and was allowed to learn the rudinumls of design under Perrier 
and Voiiet. At the age of twenty-one he went off to Rome, with 
no resources ; he drew' ruins and architectural subjects. Alter 
two years thus s]>ent he re-encoiintercd his old fcllow'-student 
Pierre Migiuird, and by his aid obtained some amelioration of his 
professional prospects. He studie<l Raphael and the antique, 
w'ent in 1633 to Venice, and in 1656 returned to Fnuicc. During 
two years he was now' employcfl in painting altar-pieces in the 
chateau of Rainey, landscapes, \'c. His death was caused by 
an attack of apoplexy followeil by palsy ; he expired at Villicrs 
le Pel, near l*aris. He never married. His pictorial works are 
few ; they an^ corretT in drawing, with something of the Caracci 
in design, and of l itian in colouring, but wanting fire and cx- 
pres.sion, and insufFicient to keep his name in any eminent repute. 
He is remembered now almost entirely as a writer rather than 
painter. His Latin poem, artv graf>hua^ was written during 
ins Italian sojourn, and embodied his observations on the art 
of painting ; it may he ternuHl a criiic.al treatise on the practict* 
of Ll\e art, with general advice to students. The prei'Cpts are 
sound acc'.ording to the standard of his time ; the poetical 
merits sK'iidcr enough. The Latin style is formed chief! v on 
Lucretius and Horace. This poem was first published by 
Mignard, ami has been translated into several languages. In 
1684 it was turneil into French by Rc^er dt* Piles ; Drvden 
translated the work into English prose ; and a rendering into 
verse by Mason followed, to which Sir Joshua Reynolds added 
some annotations. 

FRET, (i) (From 0 . Eng. frelan, a word common in various 
forms to Teutonic languages ; cf. Fier. frcssai, to eat greedily), 
properly to devour, hence to gnaw, so used of the slow corroding 


action of chemicals, water, &:c., and hence, figuratively, to chafe 
or irritate. Pos.sibly connected with this word, in sense of rubbing, 
is the use of fret ” for a bar on the fingerboard of a banjo, 
guitar, or similar musical instruments to mark the fingering. 
(2) Of doubtful origin ; possibly from the 0 . Eng. frative, orna- 
ments, but its use is paralleled b>' the Fr. freile, trellis or lattice), 
network, a term used in heraldry for an interlaced figure, but 
best known as applied to the decoration used by tlie Greeks 
in their temples and vases : the Greek fret consists of a serie,s 
of narrow bands of different lengths, placed at right angles to 
one another, and of great v'^iriety of design. It is an ornament 
which owes its origin to woven fabrics, and is found on the 
ceilings of the Egyptian tombs at Beniha.san, Sion t and elsewhere. 
In Greek work it was painted on tlic abacus of tlie Doric capital 
and prolubly on the architraves of their temples ; when employed 
by the Romans it was generally carved : the Propylaea of the 
temple at Damascus and the temple at Atil being examples of 
the 2nd century. It W'as car\Td in large dimensions on some 
of the Mexican temples, as for instance on the palace at Mil la 
with other decorative bands, all of which would scern to have 
been reproductions of woven patterns, and had therefore an 
independent origin. It is found in China and Japan, and in the 
latter country when painted on lacquer is emplo}'ed a.s a fret- 
diaper, the bands not being at right angles to one another but 
forming acute and obtuse angles. In old English writers a wdder 
signification was given to it, as it was applied to reised patterns 
in plaster on roofs or ceilings, which were not confined to the 
geomctriail fret but extended to the modelling of flowers, 
leaves and fruit; in such cases the decoration was known as 
fret-work. In France the fret is better known as the “ meander.'" 

FREUDENSTADT, a town of Germany, in the kingdom oi 
Wiirttembcrg, on the right bunk of the Murg, 40 m. S.W. from 
Stuttgart, on the railway to Hochdorf. Pop. 7000. It has a 
Protestant and a Roman ( atholic cliurch, some small manu- 
factures of cloth, lurniture, knives, nails and glass, and is 
frequented as a climatic health resort. It was founded in 1599 
by Protestiint refugees from Siilzburg. 

FREUND, WILHELM (1806-1894), German philologist and 
lexicographer, was born at Kempeii in the grand duchy of Posen 
on the 27th of January i8o6. He studied at Jk‘rlin, Breslau and 
Halle, and w'us lor twenty years chiefly engaged in prixalc 
tuition. From 1855-1870 he was director of the Jewish school 
at Gleiwiu in Silesia, and subsequently retired to llrcslau, where 
he died on the 4th of June 1894. Although chiefly known 
for his philological labours, Freund took an important part in 
the movement for the einuncipatbn of his Prussian coreligionists, 
and the Judmf^rsetz of 3847 was in great measure the result 
of his efforts. The work by which he is best known is his B'iir/rr- 
bnrh der laieinischni Sprache (1834-1845), practically the basis 
of all Latin-I’higlish dictionaries. His Wic studierl man klassische 
Fhilologie f (6th ed., 1903) and Trimmiim philologicum{2ni\^d., 
1878-1885) arc valuable aids to the classical student 

FREWEN, ACCEPTED (1588-1664), archbishop of York, was 
bom at Northiam, in vSussex, and educated at Magdalen College, 
Oxford, where in 1612 he became a fellow. In 1617 and 1621 
the college allowed him to act a.s chaplain to Sir John Digbv, 
amliassador in Spain. At Madrid he preached a sermon which 
pleased Prince Charles, afterwards Charles I., and the latter on 
his accession appointed Frewen one of his chaplains. In 1625 
he became canon of Canterburx’^ and vice-president of Magdalen 
College, and in the following year he was elected president. 
He was vice-chancellor of the university in 1628 and 1629, 
and again in 1638 and 1639. It was mainly by his instrument- 
ality that the university plate was sent to the king at York in 
1642. Two years later he was consecrated bisliop of Lichfield 
and Coventry, and resigned his presidentship. Parliament 
declared his estates forfeited for treason in 1652, and (Vomwcll 
afterwards set a price on his head. The proclamations, however, 
designated him Stephen Frewen, and he was consequently able 
to escape into France. At the Restoration he reappeared in 
public, and in 1660 he was consecrated archbishop of York, In 
1661 he acted as chairman of the Savoy conference. 
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FREY (Old Norse, Freyr) son of Njord, one of the chief deities 
in the northern pantheon and the national god of the Swedes. 
He is the god of fruitfulness, the giver of sunshine and rain, and 
thus the source of all prosperity. (See Tkftonic Peoples, 
ad fin.) 

FREYBURG [Freyburo an der T^nstrut], a town of 
Germany, in Pru.ssian Saxony, in an undulating vine-clad 
country on the Unstrut, 6 m. N. from Naumberg-on-thc-Saalc, 
on the railway to Artem. Pop. 3200. It has a parish church, 
a mixture of Gothic and Romanesque architecture, with a 
handsome tower. It is, however, as being the “ Mecca ” of the 
German gymnastic societies that Freyburg is best known. Here 
Friedrich Ludwig Jahn (i778~i(S52), the father of German 
gvmnastic exercises, lies buried. Over his grave is built the 
Turnhalle, with a statue of the “ master,” wliile hard by is the 
Jahn Museum in Romanescjue style, erected in 1003. Freyburg 
produces sparkling wine of good quality and has some other 
small manufarUires. On a hill commanding the town is the 
castle of Neuenburg, built originally in 1062 by Louis the Leaper, 
count in Thuringia, but in its present form mainly the work of 
the dukes of Saxe-Weissenfels. 

FREYCINET, CHARLES LOUIS DE SAULCES DE ( 1828-^ ), 

French statesman, was bom at Foix 011 the 14th of November 
1828. He was educated at the jM^ole Polytechni<|ue, and entered 
the government ser\'ice as a mining engint'er. In 1858 he was 
appointed tratTic manager to the Compagnie de chemins de for 
du Midi, a post in which he gave proof of his remarkable talent 
for organization, and in 1862 returned to the engineering service 
(in which he attained in jtS8f» the rank of inspector-general), 
lie was sent on a nundier ol sj)eciid scientific missions, among 
which may be mentioned one to iMigland, on which he wrote 
a notalile Memoirr sur le travail dvs jemmes el des enjant^ dans lex 
waiiHjadures de VAn^lelcrre (1867). On the establishment of 
the Third Republic in vSeptember 1870, he ofYered his services 
to Gambetta, was appointiul prefect of the department of Tarn-et- 
Garronne, and in (k'lober became chief of the military cabinet. 
It was mainly his powers of organization tliat enabled Gamlielta 
to raise army after army to oppose the invading Germans. He 
showed himself a strategist of no mean order ; hut the policy 
of dictating opierations to the generals in the field vras not 
attended with hapj)}^ results. The friction between him and 
(xeneral d'Aiircllc de Paladines resulted in the loss of the ad- 
vantage temporarily gained at Orleans, and he was responsible 
for tlic camfjaign in the cast, which ended in the destruction of 
Rourbaki’s army. In 1871 he published a defence of his admini- 
stration under the title of La Guerre eri provinre pendant lesie^ede 
Paris, He entered the .Senate in 1876 as a follower of Gambetta, 
and in December 1877 became minister of public works in the 
Dufaure cabinet. He carried a grejit scheme for the gradual 
acquisition of the railways by the state and the construction of 
new lines at a cost of three milliards, and for the development 
of the canal system at a further cost of one milliard. He retained 
his post in the ministry of Waddington, wliom he succeeded in 
December 1879 as president of the council and minister for 
foreign affairs. He passed an amnesty for the Communists, 
but in attempting to steer a middle course on the question of the 
religious associations, lost the support of Gambetta, and resigned 
in September 1880. In January" 1882 lie again became president 
of the council and minister for foreign affairs. His refusal to 
join England in the bombardment of Alexandria was the deatli- 
knell 01 French influence in Egypt. He attempted to com- 
promise by occupying the Isthmus of Suez, but the vote of credit 
was rejected in the Chamber by 417 votes to 75, and the ministry 
resigned. He returned to office in April 1885 as foreign minister 
in the llrisson cabinet, and retained that post when, in Jannar>" 
1886, he succeeded to the premiership. He came into power 
with an ambitious programme of internal reform ; but except 
that he settled the question of the exiled pretenders, his successes 
w'ere won chiefly in the sphere of colonial extension. In spite of 
his unrivalled skill as a parliamentary tactician, he failed to 
keep his party together, and was defeated on 3rd December 
1886. In the following year, after two unsuccessful attempts 


to construct new ministries he stood for the presidency of the 
republic ; but the radicals, to whom his opportunism was 
distasteful, turned the scale against him by transferring the 
votes to M. Sadi C arnot. 

In April 1888 he became minister of war in the Flo(|uet cabinet 
—the first civilian since 1848 to hold that office. His services 
to France in this capacity were the crowning achievement ot hi.s 
life, and he enioycd the conspicuous honour of holding his oflire 
without a break for five years through as many successive 
administrati(»ns -those of Floquet and Tirard, his own fourth 
ministry (March a 8fio- February 1892), and the Loubet and 
Ribot ministries. To him were due the introduction of the 
three-years’ service and the establishment of a general staff, 
a .supreme council of war, and the army commands. 1 1 is premier- 
ship was marked by healed debates on the clerical qiu stion, and 
it was a hixstile vote on liis Bill against the religions associations 
that caused the fall of his cabinet. He failed to clear himself 
entirely of i-oniplicilN' in the Panama scandals, and in January 
1893 resigned the ministry of war. In November 1808 he once 
more became minister of war in the Dnpuy cabinet, but resigned 
office on 6th May 1899. He has published, besides the works 
already mentioned, Trait'' dc mecanique ration mile (185S); De 
V analyse infinithimalc ( j 86 o , revised cd., i 88 j ); Des penie.s 
econohiique< en chemiv de fer (r86r) ; Kin phi des eaux d't\\out en 
agriculture (1869); J^nneipes de rassanussenienl des rv/Zev and 
Trait: d'assainissement industriel (1870) ; Kssai sw la pfnlosophn 
des scienres (1896) ; La Question d'Jjl^ypie (1905) ; besides .some 
remarkable “ Pens^‘es ” contributed to the Content porain undei 
the pseudonym ol “ Alceste.” In 1882 he wa.s elected a member 
of the Academy of Si'ienres, and in i8()o to the French Academy 
in succession to i^miile Augier. 

FREYCINET, LOUIS CLAUDE DESAULSES DE (1779-1842), 
French navigator, was born at Montijlimart, Drome, on the 7th 
of August 1770. In 1793 he entered the Frencli navy. Alter 
taking pari in several engagements against the British. h<‘ j«)ine(l 
in i8oo, along with his brother J.ouis Henri Preycinet (1777 
1840), who afterwards rose to the rank of admiral, the expedition 
.sent out under (.'aplaiii Baudin in the “ Naturaliste ” and 
“ Geographe ” to explon; the south and south-west coasts of 
Australia. Much of the ground alremly gone over hv Flinders 
was revisited, and new' names imposed by this c.xiieditifin, which 
claimed credit for di.seoveries really made by llie* F^ngUsh navi- 
gator. An inlet on the coast of West Australia, in 26" is 
called Freycincl TCstuary ; and a cajie near the extreme south- 
west of the same coast also bears the explorer's name. In 1805 
he returned to Paris, and was entrusted by llie government 
wdth the work of j)reparing the maps and plans of the expedition ; 
he also completed the narrative, and the whole work appeared 
under the title of I’oyage de drrouverirs aux terns aiistralcs 
(Paris, 1807-1810). In 1817 he commanded the “ Uianie,’’ 
in which Arago and others w'ent to Rio de Janeiro, to take a series 
of pendulum measurements. Tins w^as only ])art of a larger 
scheme for obtaining o])servalions, not only in geography and 
ethnology, hut in astronomy, terrestrial magnetism, and meteor- 
ology, and for the collection of specimens in natural hjstr)ry. 
On this expedition the hydrogrujdiic operations wen* conducted 
by l^Aiis Isidore Duperry (1786- 1865) who in 1822 was ajipointed 
to the command of the “ C'oquille,” and during the next three 
years carried out .scientific explorations in the .southern J^acitic 
and along the coasts of South America. F'or three years 
Freycinet crui.scd about, visiting Australia, the Marianne, 
.Sandwich, and other ]-*ucifi^ islands. South America, and other 
f daces, and, notwithstanding the loss of the “ Uranic ' on the 
Falkland Islands during the return voyage, returned to l‘ranc<‘ 
with fine collections in all departments of natural history, aiiu 
wdth voluminous notc'^ and ^Irawings which form an inipt>rtant 
contribution to a knowledge of the cvmntries visited. 'lh<' 
results of tin’s vo\'agc were published under kVeycinet’s super- 
vision, W’ith the title of Voyage nutour du niondc sur Ic'i coruetUs 
^^Wranic" et "'la Phvsinenne in 1824-1844, in 13 quart(. 
volumes and 4 folio volumes of fine plates and maps. I^VcN cinct 
was admitted into the Academy of Sciences in 1825, and was one 
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of the founders of the Paris Geographical Society. lie died at 
Freycinet, Drome, on the i8th of August 1842. 

FREYIA, the sister of Frey, and the most prominent goddess in 
Nortliern mytholotj^y. Her character seems in general to have 
resembled that of her brother. (See Teutonic Peoples, ad fin.) 

FREYTAG, GEORG WILHELM FRIEDRICH (1788 1861), 
German philologist, was born at Liineburg on the 19th of 
September 1788. After attending school he entered the univer- 
sity of (iottingen as a student of philology and theology ; here 
from 181 1 to 1813 he acted as a theological tutor, but in the latter 
year accepted an appointment as sub-librarian at Kfinigsherg. 
In 1815 became a chaplain in the Prussian army, and in that 
capacity visited Paris. On the proclamation of peace lie resigned | 
liis chaplaincy, and returned to his researches in Arabic, Persian • 
and 'Furkish, studying at Paris under De Sacy. In j8iq he was • 
appointed to the professorship of oriental languages in the new ; 
university of Bonn ; and this post he continued to hold until his I 
death on the i6th of November i86i . j 

B(jsi(lcs a coiiipcTuliuin of Hebrew j'rammar [Kurzffefasste Gram- I 
mutik flcr hehrmsdini Sprmhe, and a treatise on Arabic I 

versification (Parstellunf; dar arahisrhen Versknnst^ 1^30), he edited j 
tw'o volumes of Arabic songs (JInmasae camming 1828- t 85>) and { 
tiire<* of Arabic jiroverlis {^Ivahum pvoi>erhi(t, 18^8-1843). l^uf his I 
prineijial work was th(‘ laborious and praise.wortliy Lexicon Arahtco- 
lutinmn (Halle, 1830-1837), an abrblgment of w'liich was published [ 
in 1837. ‘ ' I 

FREYTAG, GUSTAV (i8i6-i8<)5), (ierman novelist, was born 
at Kreuzburg, in Silesia, on the T3th of July 1816. After attend- 
ing th(‘ gymnasium at (ils, hv. studied philology at the universities 
of Breslau and Berlin, and in 183S took the degree with a remark- 
able dissertation, f)e ititliis fio'eseos scenicae afnid Germanos. 

In 1 831) h(‘ settled at Breslau, as Frivatdocent in German 
language and literature, but devoted his principal attention to 
writing for the stage, and achieved considerable success with 
tlie comedy Die Jirautfahrt, oder Kuhz vou der Rosen (1844). 
'I'his was followed by a volume of unimportant poems, In 
Rres/an (1845} and the dramas Die Valentine (1846) and Graf 
Waldeniar (1847). He at last attained a prominent position 
by his comedy, Die Journalisien (1853), one of the l)est German 
comedies of tin* 19th century. In 1847 he migrated to Berlin, 
and in llte following year took over, in conjunction wdth 
Julian Schmidt, the etlitorship of Dir Grenzhoten, a w^eekly 
journal ^Yhich, founded in 1S41, noNv l>ecame the leading organ of 
(rennan and Austrian liberalism. Freytag helped to conduct it 
until iSbi, and again from j8f)7 till 1870, when for a short time | 
he edited a new periodical, //// nenen Reich. His literary fame ! 
was made universal by the publication in 1855 ^'*8 novel, j 

Soil und llahen, which w'as translated into almost all the languages ! 
of Europe. It was certainly the best German novel of its day, 
im]>rcssive by its sturdy but unexaggeraterl realism, and in many 
parts highly humorous. Its main purpose is the recommendation 
of the German middle ('lass as the soundest element in the nation, 
b\it it also lias a more directly patriotic intention in the contrast 
which it draw.', In'twecn the homely N’irtues of the Teuton and the | 
shift le.ssne.ss ot the Foie and the rapacity of the Jew. As a 
.Silesian, Freytag had no great love for his Slavonic neighbours, 
and being a native of a provini'c which owed everything to 
Prussia, he was naturally an earnest champion of Prussian 
hegemony over Germaivy. His powerful advocacy of this idea 
in liis Grenzhoten gained him the friendship of the duke of Saxe- , 
Goburg-Gotha, w ho.se neighbour he had liccome, on ac(iuiring the ; 
estate of Sit'blebcn near Gotha. At the duke’s request Freytag ! 
was attached to the staff of the crown prince of Prussia in the ' 
('ampaign of 1870, and was present at the battles of Worth and ' 
Sedan. Before this he had puldished another novel. Die verlorene ’ 
ilandschrift (1864), in which he endeavoured to do tor German , 
university life what in Soil and Ilahen he had done for cc'immcrcial 1 
life. The hero is a young (ierman profe.ssor, w'ho is so wrapt up • 
in his .search for a manuscript by Tacitus that he is oblivious ; 
to an impending tragedy in his domestic life. The book was, 
how’ever, less successful than its predeccs.sor. Between 1851^ and 
1867 Freytag published in five volumes Bilder ans der deutschen ' 
Verf^angenheity a most \'alual)lc work on popular lines, illustrating 


I the history and manners of Germany. In 1872 he began a 
I work with a similar patriotic purpose, Die Ahnen, a series of 

1 historical romances in which he unfolds the history of a German 
family from the earliest times to the middle of the 19th century. 
The series comprises the following novels, none of which, however, 
reaches the level of Frey tag’s earlier books, (i) Ingo und Ingra- 
ban (1872), (2) Das Nest der Zaunkbmge (1874), (3) DieBruder 
vom deutschen Ilause (1875), (4) Nlarcus Kbnig (1876), (5) Die 
Geschwister (1878), and (6) in conclusion, Aus einer kleinen Stadl 
(1880) Among Frey tag’s other works may be noticed Die 
Technik des Dramas (1863) ; an excellent biography of the Baden 
statesman Karl Mathy (1869) ; autobiography {Erinnerungen 
aus meinen J^ehen, 1887) ; his Gesammelte Aufsdlze. chiefly 
reprinted from the Grenzhoten (i888) ; Der Kronprinz und die 
deuische Kaiserkrone \ Erinnerungsbldiier (1889). He di(‘d at 
Wiesbaden on the 3otli of Ajn il 1895. 

Frey tag’s Gesammelte Werke wca’c published in 22 vols. at Leipzig 
(1886-1888) ; his Vermischte AttfsiUze liave been edited by E. ELster, 

2 vols. (Leipzig, loor- 1003). On Freytag’s life see, l)csides his 
autobiography mentioned above, the lives by C. Alberti (Leipzig, 
i8go) and F. Seiler (Leipzig, 1898). 

FRIAR (from the Lat. jrater, through the Fr. /wc), the 
English generic name for members of the mendicant religious 
orders. Formerly it was the title given to individual members 
of these orders, as Friar Laurence (in Romeo and Juliet), but this 
is not now' common. In Fmgland the chief orders of friars w'cre 
distinguished by the colour of their hai)it : thus the Franciscans 
or Minors were the Grey Friars ; the Dominicans or l^reachers 
were the Black Friars (from their black mantle over a white 
habit), and the Carmelites were the White Friars (from their 
white mantle over a brown habit): these, together with iht* 
Austin Friars or Hermits, formed the four great mendicant 
(mlers — Chaucer’s “ alle the ordres foure.” Besides the four 
great orders of friars, the Trinitarians {q>v.), though really 
('anons, were in England called 'Prinity Friars or Red Friars ; the 
Crutched or Oosscci Friars were often identified with them, but 
were really a distinct order ; there were also a number of lesser 
orders of friars, many of which were suppressed by the second 
council of Lyons in 1274. Detailed information on these orders 
and on their position in England is given in separate articles. 
The difference between friars and monks is explained in article 
Monastk’Ism. 'J’hoiigh the usage is not accurate, friars, and also 
canons regular, are often spoken of as monks and included among 
the monastic orders. 

See Fr. Ciitbbert, The Friar'i and how they came to England^ 
jip. 1 1-32 (1903) ; also F. A. (ia.S(iuct, English Monastic Life, p]). 23.^ 
249 (T904), where special information on all the Engli.sh friars is 
conveniently bi ought together. (E. C. B.) 

FRIBOURG [Ger. Ervibur^y one of the vSwiss Cantons, in 
the western pt^rtion of the country, and taking its name from 
the town around whicli the various districts that compose it 
gradually gathered. Its area is 646*3 sq. m., of which 568 sq. m. 
arc classed as “productive" (forests covering 119 sq. m. and 
vineyards '8 sq. m.) ; it boasts of no glaciers or eternal snow\ 
It is a hilly, not mountainous, region, the highest summits (of 
whiidi the \'anil Noir, 7858 ft., is the loftiest) rising in the Gruyere 
district at its south-eastern extremity, the best known being 
probably the Mole.son (6582 ft.) and the Berra (5653 ft.). But 
it is the heart of pastoral Switzerland, is famed for its cheese and 
cattle, and is the original home of the “ Ranz des V aches, the 
mebdy by which the herdsmen call their cattle home at milking 
time. It is w'atered by the .Sarine (^r Saanc river (with its tribu- 
taries the Singinc or Sense and the (ilane) that flows through the 
canton from north to south, and traverses its capital town. 
The upper cour.se of the Broyc (like the Sarine, a tributary of 
the Aar) and that of the Veveyse (flowing to the Lake of Geneva) 
are in the southern portion of the canton. A small share of th(‘ 
lakes of Xeuchatel and of Moral belongs to the canton, wherein 
the largest sheet of water is the Lac Noir or Schwarzsce. A 
sulphur spring rises near the last-named lake, and there arc other 
such springs in the canton at Montbarrv and at Bonn, near the 
capital. There arc about 150 m. of railways in the canton, the 
main line from Lausanne to Bern past Fribourg running through 
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it ; there are also lines from Fribourg to Morat and to Estavayer, 
while from Romont (on the main line) a line runs to Bulle, and 
in 1Q04 was extended to Gessenay or Saanen near the head of the 
Sarine or Saanc valley. 'I’hc population of the canton amounted 
in 1900 to 127,951 souls, of whom 108,440 were Romanists, 
1 9,305 Protestants, and 167 Jews. The canton is on the linguistic 
frontier in Switzerland, the line of division running nearly due 
north and south through it, and even right through its capital. 
In 1900 there were 78,353 French-speaking inhabitants, and 
38,738 German-speaking, the latter being found chiefly in tlie 
north-western (Morat region) and north-eastern (Singine valley) 
portions, as well as in the upper valley of the Jogne or Jaun in 
the south-east. Besides the capital, Fribourg (^.7/.), the only 
towns of any importance are ilulle (3330 inhabitants), Chatel 
St Denis (2509 inhabitants), Morat. (g.v.) or Murten (2263 in- 
habitants), Romont (2110 inhabitants), and Estavayer le Lac 
or Stiiffis am See (1636 inhabitants). 

The canton is pre-eminently a pastoral and agricultural 
region, tobacco, cheese and timber being its chief products. 
Its industries are comparatively few : straw-plaiting, watch- 
making (Semsales), paper-making (Marly), lime-kilns, and, above 
all, the huge Caillcr chocolate factory at Broc. It forms part 
of the diocese of Lausanne and Geneva, the bishop living since 
1663 Fribourg. It is a stronghold of the Romanists, and still 
contains many monasteries and nunneries, such as the Carthusian 
monks at Valsainte, and the Cistercian nuns at La Fille Dieu 
and at Maigrauge. The canton is divided into 7 administrative 
districts, and contains 283 communes. It sends 2 members 
(named by the cantonal legislature*) to the Federal Sld)u 1 erath, 
and 6 members to the Federal Nattonalralh. The cantonal 
constitution has scarcely been altered since 1857, and is remark- 
able as containing none of the modern devices (referendum, 
initiative, proportional representation) save the rigiit ot “ initia- 
tive ” enjoyed by 6000 citizens to claim the revision of the 
cantonal constitution. The executivtt council of 7 membtTs is 
named for 5 years In' the cantonal legislature, which consists 
of members (holding ofllce for 5 years) elected in the proportion 
of one to every 1200 (or fraclion over 800) of the population. 

(W. A. B. ('.) 

FRIBOURG jGer, Freiburg, the capital of the Swi.ss canton 
of that name. It is built almost entirely on the left bank of the 
Sarine. the oldest bit (the Bourg) of the town being just above 
the river bank, flanked by the Neuveville and Auge quarters, 
these last (with the Planche quarter on the right bank of the 
river) forming the Vi He Basse. On the steeply rising ground 
to tlie west of the Bourg is the Qluartier des Places, beyond 
which, to the west and south-west, is the still newer Perollcs 
quarter, where are the railway .station and the new University ; 
all these (with the Bourg) constituting the Ville Haute, in 
1900 the population of the town was 15,794, of whom 13,270 
were Romanists and 109 Jews, while 9701 were French-.speaking, 
and 5595 German-speaking, the.se last being mainly in the Ville 
Basse. Its linguistic history is curious. Founded as a (jerman 
town, the French tongue became the official language during the 
greater part of the 14th and 15th centuries, but when it joined 
the Sw'iss ( onfederation in 1481 the German influence came to 
the fore, and German was the official language from 1483 to 1 798, 
becoming thus a.ssociated with the rule of the patricians. From 
1798 to 1814, and again from 1830 onwards, French prevailed, 
as at present, though the new University is a centre of German 
influence. 

Frilxnirg is on the main line of railway from Bern (20 m.) to 
Lausanne (41 m.). The principal b\iilding in the tow'ii is the 
collegiate church of .St Nicholas, of whic:h the nave dates from the 
J3th-i4th centuries, while the choir was rebuilt in the 17th 
century'. It is a fine building, remarkable in itself, as well as 
for its lofty, late 15th century, bell-tower (249 ft. high), with a 
fine peal of bells ; its famous organ was built between 1824 and 
1834 by Aloys Mooser (a native of the town), has 7800 pipes, 
and is played daily'' in summer for the edification of tourists. 
The numerous monasteries in and around the town, its old- 
fashioned aspect, its steep and narrow streets, give it a most 
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striking appearance. One of the most conspicuous buildings in 
the town is the college of St Michael, while in front of the i6th 
century town hall is an ancient lime tree stated (but this is very 
doubtful) to have been planted on the day of the victory of Morat 
(June 22, 1476). In the Lycee is the Cantonal Museum of Fine 
Arts, wherein, besides many interesting objects, is the collei-.lion 
of paintings and statuary^ bequeathed to the town in 1879 by 
Duchess Adela Colonna (a member of the dWflry family oi 
Fribourg), by whom many were executeil under the name of 
“ Marcello.*^ The deep ra^'ine of the Sarine is crossed by a very 
fine suspension bridge, constructed 1832-1834 by M. (lialcy, 
of Lyons, which is 167 ft. above the Sarine, has a .s])an of 808 ft., 
iitid consists of 6 huge cables composed of 329.} strands. A 
loftier suspension bridge is thrown over the (hitteron stream 
just before it joins the Sarine : it is 500 ft. long and 2.^6 ft. in 
height, and was built in 1840. About 3 m. north of the town 
is the great railway viaduct or girder briflgc of Grandfcy, con- 
structed in 1862 (1092 ft. in length, 249 it. high) at a cost of 
2} million francs. Immediately above the town a vast dam 
(591 ft. long) was constructed acro.ss the Sarine by the engineer 
Ritter in 1870-1872, the fall thus obtained yielding a water 
power of 2600 to 4000 horse-power, and forming a sheet of water 
known as the Lac de Perolles. A motive force of 600 horse- 
power, seeured by turbines in the stream, is conveyed to the 
plateau of Perolles by “ telodynamic ” cables of 2510 ft. in 
length, for whose passage a tunnel has been jiicrced in the rock. 
On the IVrollcs plateau is the International (atholie Universilv 
founded in 1889. 

History . — In 1178 the foundation of the town (meant to hold 
in check the tiirhiiU-nt n()l)l(‘s ot the neighbourhood) was coin- 
jiletcd byBcn hthoId IV., duke of Zahringen, who.se father ('onrarl 
liad loundod Preiburg in Breisg.iu in 1120, and whose son, 
Bcrchthold V., was to iound liern in 1191. 'I'lie .spot was chosen 
ior purposes of military' detence, and was situated in the Vechi- 
land or waste land b(*lwe?en Alamannian and Burgundian 
territory. Tie granted it many privil(‘ges, modelled on the 
charters of Cologne and oi Fn‘iburg in Breisgau, though I lie oldest 
existing ( barter of tin* town dates trom i24(). On the (‘Xtinction 
of the male line of the Zahringen dynasty, in 3218, their lands 
passed to Anna, the sifter of I lie last duke and wife ot Count 
Ulrich of Kyburg. That house kept iTibourg till it loo bi'cmie 
extinct, in 1264, in the male line. Anna, the heiress, rnarriid 
about 1273 Ebcrhard, count of IJabsInirg-Laufenburg, who sold 
Fribourg in 1277 for 3000 marks to his cousin Rudolf, the head 
of the house of llabstnirg as well as enijKTor. 'J'he town liad to 
fight many a hard battle for its existence against Bern and the 
count of Savoy, especially between 1448 and 3.152. Abandonc'd 
I)y the llahsburgs, and dc'sirous of esca])ing from the increasing 
pow'cr of Bern, Fribourg in 1.452 finally submitted to the count 
of .Savoy , to whom it had bcfonui indebted for vast sums of money. 
Yet, despite all its diffi('nltit*s, it was in the first half ol the 15th 
century' that Fribourg exported mia h leather and cloth to France*, 
Italy and Venire, as many as 10,000 to 20,000 hales of cloth being 
stamped with the seal of the town. When Volande, dowager 
duchess of .Savoy, entered into an alliance with C'harles tlie Jh»ld, 
duke of Burgundy, Fribourg joined Pern, and hel})ed to gain the 
victories of Grandson and of Moral (i47^>). 

In 1477 The town was finally freed from the rule of Savoy, 
while in 1481 (with Solciire) it became a member of the Swiss 
Confederation, largely, it is said, througli the influence of the 
holy man, Bruder Klaus (Niklaus von der Jdiie). In 1475 
the town had taken Illens and Arcoma*! inmi Savoy, and in 
1536 won froni Vaud much territory, including Ronaml, Rue, 
Chatel St Denis, Estavayer, St Aubin (by these two conquests its 
dominion readied the Lake of Neuchatel), as well as ^^lissens and 
Surpierre, which still form outlying portions (physically v^ithin 
the canton of Vaud) of its territory, while in 1537 it took Bullc 
from the bishop of Lausanne. In 1502 7504 tla* lordship of 
Bellegardc or Jaun was bought, while in 1555 it acquired (jointly 
with Bern) the lands of the last count of the Gruyerc, and thus 
obtained the rich district of that name. From 1475 it ruled 
(with Bern) the bailiwicks of Morat, Grandson, Orbe and 
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lichallen.s, just taken from Savoy, but in 1798 Morat was incor- 
porated with (fmally annexed in 1814) the canton of Fribourg, 
tlie other bailiwdeks being then given to the canton of Leman 
(later ot Vaud). In the i6th century the original democratic 
government grad ually gave place to the oligarchy of the patrician 
families. Though tliis government caused much discontent 
it continued till ii was overthrown on the Frencli occupation of 

h’rom itSo^ (Act of Mediation) to 1814, Fribourg was one of 
the six cantons of the Swiss Confederation, liut, on the fall of 
the new regime, in 1814, the old patrician rule was partly restored, 
as 108 of the 1 44 seats in the cantonal legislature were assigned to 
meiyihers of the patrician families. In 1831 the Radicals gained 
the power and senired the adoi>tion of a more liberal constitution. 
In 184^ hribourg (wlicre the (!(jnservatives had regained power 
in 1837) joined the Sonderbund and, in 1847, saw the Federal 
troops liefore its walls, and had to surrender to them. The 
Radicals now came, bac k to power, and again revised the cantonal 
constitution in a liiMjral sense. 'Fhe Catholic and Conservative 
party made several attempts to rec-over their supremacy, hut 
their chiefs were driven into exile, in 1S5O the Conservatives 
regained the upper liand at the general cantonal election, secured 
the adoption in J857 of a m*w cantonal constitution, and have 
ever since maintained tlieir rule, which some dub “ cleiical,*’ 
while others dc\scril)e it as “ anli-radica!.” 

AimioKiTTits.- -Archives de la Siniitc d'hisioire du Canton de 
Iioti) 1H50; \'. JJev other tj life's- n. Wtimoficns^/ii/i},tih 

in ( 1 . Stadl u Lnnd'^ihofl /'. nnidie M iltc d. ijiten Jnhrhnndcrts (Tu rn, 
1 (»•)(>) ; A DnjOK’l, llisfinrc de Ja rille et de la seit^neurif do lo 
1481 (Tiihourg, 1880) I A. Dolhnn, Dietionnane htsforique el 
sialis/iqne des /naotsses t atholiqucs dn C. de 1 '. (t2 vols., I'Vihonrg, 
1884- HiO i); I'n'ihnff,rr Ueuhiehtshlattci ^ iiom i8<i.j ; Crihoin^ 
arti^tiqne (fun* horn iBoo; IC. Ih yrk, Ctsehidde drr Heizoi^c 

von /dhrnif’t'n (Tn-ihurg 1, l^r., i8()i) ; F. Kueiilm, Dn K. l'reihitrf> 
(St (kill .nnl lk‘rn, ; Memorial de l\ (o vols., i8e;4-i83<.i) ; 

Utuucil diplomatique du Cant, de F, (oiigiiiid dociinu’n(s) (8 vo]*, , 
l'’nl»oure, 1877) ; 1 '. Iv. Welti, Fcifrd^e cm (H uhuhie dc^ 

al/eien Stadtrei hies von r,ed>mi^ im lUuhtland (VJern, 1008): J. Zoiiip, 
I.'Att de la rille de Fiihourf* an moyev dfje (l^'rilnnirg, 1005); J. 
Zininicili, Die dentsih ' franzosisi he Sprai h^renze in d. Sehweis 
(Kawl and (i(*nova, i8()5), vol. ii., pp. 72 s<*«p ; Les Alpes fnhonr- 
fjeoirses (l..i\i-.uiiia , ui<»8). (W. \. IJ. ('.) 

FRICTION (from l.al. Ineare, to rub), -in pliysicul and mcerhani • 
cal .sciciua*, the term given lo the resistance which over)^ material 
surface presents to the sliding ol any other such surface upon it. 
I’his resistanc'C is due to the roughness of the surfaces ; the 
minute projections upon each enter more or less into the minute 
depressions on the other, and when motion occurs these rough- 
nesses must either be worn off, or continually lifted out of the 
hollows into which they luive falle.n, or botli, the resistanc'e to 
motion U*ing in either ctwe cpiite perceptible and nieusurable. 

Friction is preferably spoken of as “ resistance ” rather than 
“ force, " for a reason exactly the .same as that which induces 
us lo trc^al stress rather as nmlia'ular resistance (to change of 
form) than as force, and which may lx; stated thus : although 
fri('.tiv>n can be ulili/.ed as a moving force at will, and is continually 
so used, yet it cannot be n primary moving force ; it can transmit 
or modify motion already existing, hut cannot in the first instance 
cause it. For this some external force, not friction, is required. 
'I'he analcjgy with stress apjiears complete ; the motion of the 
“ driving link of a imn hine is communicated to all the other 
parts, modified or unchanged as the ca.se may Ih% by the slres.ses 
in th(>se parts ; l.'ut the actual st'Uing in motion of the driving 
link itselt cannot come about by stress, but must have for its 
production force obtained directly from the expenditure of some 
form of energs . Ji is important, however, that the use of the 
term “ n'sistanci* " .>houl(i not lx* allowed to mislead. Friction 
resists the naaion of one surface upon another, but it may and 
treiiuently does confer the motion of the one upon the other, and 
in this way causes, instead of resists, the motion of the latter, 
i’his may he made more clear, ].K‘rhaps, !)>' an illustration. 
Suppose we have a leather strap A passing ovei a fixed c\'lindrical 
drum 1>, and let a pulling force or effort be applied to the strap. 
The force applied to \ can act on R only at the surfaces of contact 
between tiicm. I’here it becomes an effort tending cither to move 


A upon B, or to move the body B itself, according to the frictional 
conditions. In the absence of friction it would simply cause A 
to slide on B, so that we may call it an effort tending to make 
A slide on B. The friction is the resistance offered by the surface 
of B to any such motion. But the value of this resistance is not 
in any way a function of the effort itself,— it depends chiefly 
upon the pressure normal to tlie surfaces and the nature of the 
surface.s. It may therefore be either less or greater than the 
effort, if less, A slides over B, the rate of motion being deter- 
mined by the excess of the effort over the resistance (friction). 
But if the latter l>e greater no sliding can occur, i,e, A cannot, 
under the action of the supposed force, move upon B. 'The effort 
bctw'een the surfaces exists, however, exactly as before,— and 
it must now tend to cause the motion of B. But the body B is 
fixed,— or, in other words, we suppose its resistance to motion 
greater than any effort which can tend to move it, — hence no 
motion takes place. It must be specially noticed, however, 
that it is not tlie friction between A and B that has prevented 
motion, this only prevented A moving on B, — it is the force 
which keeps B .stationary, whatever tliat may’^ lx;, which has 
finally prevented any motion taking place. 'I’liis can be ea.sily 
seen. Suppose B not lo be fixed, but to be capable of moving 
against some third body C (which might, contain cylindrical 
bearings, if B were a drum with its shaft), itself fixed, — and 
further, suppose the frictional resistance between B and C to 
be the only resistance to B's motion. Then if this be les.s than 
the effort of A upon B, as it of cour.se may be, this effort will cause 
the motion of B. Thus frictitjii causes motion, for luul there 
been no frictional n*sistancc between the surfaces of A and of B, 
the latter bod\' would have remained stationary, and A only 
would luive molded. In the case supposed, therefore, the friction 
betw^^en A and B is a necessary condition of B receiving any 
motion from the external force applied to A. 

Without ent(;ting here on the mathematical treatment of 
the subject of friction, some general conclusions may be pointed 
out which have been arrived at as tlic results of experiment. 
The “ laws first enunciated by (’. A. ("oulomb (1781 ), and after- 
wards confirmed i>y A, J. Morin (1830-1834), lane been found to 
liokl good within \cry wide limits. 'I’liese are: (1) that tht‘ fric- 
tion is proportional to the normal pressure between the surfaces 
of contact, and therefore independent of the area ol those surfaces, 
and (2) that it is independent of the velocity with winch the 
surfaces slide one on the other. For many practical purposes 
these statements are sulficiently accurate, and they do in fact 
sensibly represent the results of experiment for the pressures 
and at the velocities most commonly occurring. Assuming the 
correctness of these, friction is generally measured in terms 
simply of the total pres.sure between the surfaces, hy multiplying 
it by a “ coefficient of friction ” depending on the material of 
the surfaces and their state as to smoothness and lubrication. 
But beyond certain limits the “ law's ’ stated are certainly 
incorrect, and are to be regarded as mere practical rules, of 
extensive application certainly, but without any pretension to 
1)0 looked at as really general laws. Both at very Jiigh and very 
low pres.sures the coefficient of friction is affected hy the intensity 
of pressure, and, just as with velocity, it can only be regarded 
as independent of the intensity and proportional simply lo the 
total load within more or les.s definite limits. 

Coulomb pointed out long ago that Die resistance of a body 
to l>e set in motion was in many cases much greater than the 
resistance w'hidi it offered lo continued motion ; and since liis 
time wTiters ha\'e ahvays distinguished the “ friction of rest,” 
or static, friction, from the ” friction of motion,” or kinetic 
friction. lie showed also that Die value of the former depended 
often both upon the intc'iisity of the pressure and upon the 
length of time during which contact had lasted, both of which 
fact.s quite agree with what we should expect from our know- 
ledge of the physical nature, already mentioned, of the causes 
of friction. It seems not unreasonable to expect that the 
iniluence of time upon friction should show itself in a comparison 
of veiy slow with very rapid motion, as well as in a comparison 
of starting (i.e. motion after a long time of rest) with continued 
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motion. That the friction at the higher velocities occurring in 
engineering practice is much less than at common velocities 
has been shown by several modem experiments, such as those 
of Sir Douglas Galton (sic Report Brit, Assoc., 1878, and Proc, 
Inst. Mech. Eng., 1878, 1879) on the friction between brake-blocks 
and wheels, and between wheels and rails. But no increase in 
the coefficient of friction had been detected at slow speeds, 
until the experiments of Prof. Fleeming Jenkin {Phil. Trans., 
1877, pt. 2) showed conclusively that at extremely low velocities 
(the lowest measured was about *0002 ft. per second) there is a 
sensible increase of frictional resistance in many cases, most 
notably in tliose in which there is tlie most marked difference 
between the friction of rest and that of motion. These ejcperi- 
ments distinctly point to the conclusion, although without 
absolutely proving it, that in such cases the coefficient of kinetic 
friction gradually increases as the velocity becomes extremely 
small, and passes without discontinuity into that of static 
friction. (A. B. W. K. ; W. E. D.) 

FRIDAY (A.S. jrige-dag, fr. frige, gen. of frigu, love, or the 
goddess of love — the Norse Frigg, — ^and dag, day ; cf. Icelandic 
frjddagr, O.H. Ger. friatag, frigatag, mod. Ger. Freiiag), 
the sixth day of the week, corresponding to the Roman Dies 
Veneris, the French Vendredi and Italian Venrrdi. The ill-luck 
associated with the day undoubtedly arose from its connexion ; 
with the (I'ucifixion ; for the ancient Scandinavian ]>eopIcs | 
regarded it as the luckiest day of tlie week. By the Western ' 
and lilastern Churches the Fridays throughout the y('ar, except : 
when Christmas falls on tluit day, have e\'er been obsei*\'ed as * 
(lays of last in memory of the Passion. The special day on : 
which the Passion of (.'hrist is annually commemorated is ! 
known as Good J^riday According to Mahonnnedan 

tradition, Friday, which is the Moslem Sabbath, was the day on 
which Adam was (Tcated, entered Paradise and was expelled, 
and it was the day of his repentance, the day of his death, and 
will be the J lay of Resurrection. 

FRIEDBERG, the name of two towns in Germany. 

1. A small town in Upper Bavaria, with an old (’astlc, known j 

mainly as the scene of Moreau’s victory of the 24th of August j 
i79() over the Austrians. ' 

2. FRiEnjJEK(; IN DER WicTTicRAir, in the grand duchy of 
TIesse-Darmstadt, on an eminence above the Usa, 14 m. N. (.)f 
FVankfort-on-Main, on the railway to Cassel and at the junction | 
of a line, to Haiiau. Pop. (1905) 7702. It is a picturesejue 
town, still surrounded by old walls and towers, and contains many 
medieval buildings, of which the b(iautiful Gothic town church 
(Evangelical) and the old castle are especially noteworthy, 
'fhe grand-ducid palace has a beautiful garden. The schools | 
include technical and agricultural academies and a teachers’ j 
seminary. It has manufactures of sugar, gloves and leather, ! 
and breweries. Fried berg is of Roman origin, but is finst men- i 
tinned as a town in the iilh century. In 1211 it became a free ^ 
imperial city, but in 1349 was pledged to the counts of Schwarz- \ 
burg, and subsequently often changed hands, eventually in 
3802 passing to Hesse Darmstadt. 

See Dieileiibcicli, Geschichte der Stadt und Burg Friedberg (Darms., 

FRIEDEL, CHARLES (1832 -1899), French chemist and miner- , 
aloglst, was l>orn at Strassburg on the 32th of March 1832. ! 
After graduating at Strassburg University he spent a year in < 
the counting-house of his father, a banker and merchant, and , 
then in 1851 went to live inl^aris with his maternal grandfather, 
Georges Louis Duvernoy (i777'-i«^55), professor of natural 
history and, from 3850, of comparative anatomy, at the ( ollcgc 
de France. In 1854 he entered (’. A. Wurtz’s laboratoiy^, and 
in 1856, at the instance of 11 . JT. dc S^'nannont (3S08-3862), was 
appointed conservator of the mineralogical collections at the 
ftcole des Mines. In 1871 he Ixigan to lecture in place cjf A. L. 
O. L. Des Cloizcaux (1817-1897) at the ficole Normale, and in 
1876 he became professor of mineralog}^ at the Sorbonne, but on 
the death of Wurtz in 1884 he exchanged that position for 
the chair of organic chemistry. He died at Montauhan on the 
20th of April 1899. Friedel achieved distinction both in miner- 


alogy and organic chemistry. In the former he was one of the 
leading workers, in collaboration from 1879 to 1887 with £mile 
Edmond Sarasin (1843-1890), at the formation of minerals bv 
artificial means, ptirticularly in the wet way with the aid of heal 
and pressure, and he succeeded in reproducing a large numljer 
of the natural compounds. In 1893, as tlie result of an attempt 
to make diamond by the action of sulphur on highly carburetted 
cast iron at 450^-500^’ C. he obtained a black powder too small in 
quantity to be analysed but hard enough to scraU h corundum. 
He also devoted much attention to the pyroelectric phenomena 
of crystals, whicli served as the tliemc of one of the two memoirs 
he presented for the degree of D.Sc, in 1869, and to the deter- 
mination of crystallographic constiuits. In organic chemistry, 
his study of the ketones and aldehydes, begun in 1857, provided 
him with the subject of his other doctoral thesis, la 3862 he 
prepared secondary propyl alcohol, and in 1863, with james 
Mason Crafts (b. 1839), for many years a professor at tlie Massa- 
chusetts Institute of Technology, Boston, he obtained \arious 
organometallic compounds of silicon. A few years later further 
work, with Albert Ladenburg, on the same element yielded 
silicochloroform and led to a deinonsl ration of the (•](^se analogy 
existing between the beha\'ioiir in I'ombimilioii of silicon and 
carbon. In 1871, with R. 1 >. da Silva- (b. 1837) he synthesi/ed 
glycerin, starting from proj)vleiu\ In 1877, with (rafts, he 
made the first publication of lh(‘ fruitful and widely used nietlnKl 
for synthesizing benzene homologues now generally knowm as 
the “ Friedel and Crafts reaction." It was based on an a(*('id(‘ntal 
observation of the action of metallic aliiminliim on amyl ('hkn idc, 
and consists in bringing together a hydroiarbon and an organic 
chloride in presence of aluminium ( hloride, w hen the residues 
of the two compounds unit(i to form a more complex body. 
Friedel was associated with Wurtz in edititig the latter's Didion- 
naire de rhimic. and undertook the supervision of the siipplemi'iits 
issued after 1884. He w'as the chief founder of the Revue gnu tale 
de chimie in 18(^9. His pui)lieations inc lude a A’c///c snr la vie 
ct le\' iravaux de Wurtz (t88s), ('ours de ihimie itrgivnqur (1887) 
and Coins de miti/ralogie (1893). He acted as presidemt of the 
International (’ongre.ss held at (ieneva in 1892 for revising the 
nomenclature of the fatty acid series. 

See a incinoruil Jectine l>y j M. Ciafts, print(‘d in the Jomual of 
the London Che uncut Society f(>r ujoo. 

FRIEDLAND, a towm of Bohemia, Austria, 103 ni. N.IC (.»f 
Prague by rail. Pop. (3900) 6229. Besides the okl towm, which 
is still surrounded by walls, it contains three suburbs. 'I’lie 
principal industry is the manufacture of woollen and liiuMi chah. 
Friedland is chiefly remarkable for its (dd <'astle, which occ \ipies 
an imposing situation on a small lull commanding the town. 
A round watch-tower is said to hav(‘ l)ecn built ou its site as 
early as 1014 ; and the present castle dates from the 13th ceiilurv. 
It was several times besieged in the 7 'hirtv ^T•aIs' and Stwen 
Years' Wars. In 1622 it was purchased hy Wallenstein, who 
took from it his title of duke of Friedland. After his death it 
was given to Count Mathias Gallas hy Ferdinand 11 ., and since 
1757 it has txjlonged to the ( ount (’lam Gallas. It was magnili- 
cently restored in 1898-1869. 

FRIEDLAND, the name of seven towns in Germany, i’he 
most important now* is that in the grand duchy of Mecklenburg- 
Strelitz, on the Miihlenteich, 35 m. N.E. of Stnlitz hy the 
railway to Neu-Brandenliurg. J^op. 7000. Jl posses.ses a fine 
Ciothic church and a gymnasium, aivl ha-, manufactures ni 
woollen and linen cloth, leather and tobacco, briedland wa.s 
founded in 1244 by the margravc^s John and Otto HI. of 
Brandenburg. 

FRIEDLAND, a town of Prussia , (»n the Alle, 27 m. S.E. of 
Kfinigsberg (pop. 3000), famous as the scene of tin.* battle 
fought between the Frencli under Napoleon and th<; Russian.s 
commanded by General Bermigsen, on the i ph of June 1807 
(see Napoleonic Campmoxs). 'J’he Russians had on the 13th 
driven the Frcmcli cavalry outposts from Friedland to the west 
ward, and Bennigsen’s main body began to occupy the town in 
the night. 'I'he army of Najjoleon w'as set in motion for Friedland, 
blit It was still dispersed on its various march routes, and the 
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first stage of the engagement was thus, as usual, a pure “ en- 
counter-! lattle.” The corps of Marshal Lannes as “general 
advanced guard was first engaged, in the Sortlack Wood and 
in front of rosthencn (2.30-3 a.m. on the 14th). Both sides now 
used their cavalry freely to cover the formation of lines of battle, 
and a race between the rival squadrons for the possession of 
Heinrichsdnrf resulted in favour of the French under Grouchy. 
Lannes in the meantime was fighting hard to hold Bennigsen, 
for Napoleon feared that the Russians meant to evade him again. 
Actually, by 6 a.m. Bennigsen had nearly 50,000 men across the 
river and forming up west of Friedland. Bis infantry, in tw^o 
lines, with artillery, extended between the Ileinrichsdorf-Friedland 
road and the upper bends of the river. Beyond the right of the 
infantry, cavalry and Cossacks e.xtended the line to the wood 
N.E. of Heinrichsdorf, and small bodies of Cossacks penetrated 
even to Schwonau. The left wing also had some cavalry and, 
I)cyond the Allc, batteries were brought into action to cover it. 
A heavy and indecisive fire-fight raged in the Sortlack Wood 
between the Russian skirmishers and some of Lannes s troops, 
'fhe head of Mortier's (iTcnch and Polish) corps appeared at 



lIcinri('h.s(lorl and the ('ossacks were driven out of Schwonau. 
lannes held his own, and by noon, when Napoleon arrived, 
40,000 French troops were on the scene of action. His orders 
were brief : Ney’s corps W'as to take the line between Posthenen 
and the Sortlack Wood, Joannes closing on his left, to form the 
centre, Mortier at Tleinrichsdorf the left wing. \'irlor and the 
Guard w'cre placed in reserve behind Postlicnen. Cavalr\’ 
masses w'cre collected at lleinrichsdorf. The main attack was 
to be delivered against the Russian left, w'hich Napoleon .saw' at 
once to be cramped nn the narrow' tongue of land between the 
river and the Posthenen mill-stream. Three cavalry divisions 
were added to the general reserve. The course of the previous 
operations had been such that both armies had still large de- 
tachments imt towards Kbnigsherg. The afternoon was spent by 
the emperor in forming up the newly arrived mas.scs, the deploy- 
ment being roveretl by an artillery bombardment. At 5 o'clock 
all was r(‘a(ly, and Ney, preceded by a hea\y artillery fire, 
rapidly ( arriecl the Sortlack Wood. The attack was pu.shed on 
toward the Alle. One of Ney's divisions (MarchamH drove part 
of the Russian left into the river at Sortlack. A furious charge 
of cavalry against Man'hand's left was repulsed by the dragoon 
division of Latour-Maiibourg. Soon the Russians w'cre huddled 
together in the bends of the Alle, an easy target for the guns of 
Noy and of the reserve. Key’s attack indeed came eventually 


I to a standstill ; Bennigsen's reserve cavalry charged with great 
effect and drove him back in disorder. As at Eylau, the approach 
I of night seemed to preclude a decisive success, but in June and 
I on firm ground the old mobility the French reasserted 
I its value. The infantry division of Dupont advanced rapidly 
j from Posthenen, the cavalry divisions drove back the Russian 
squadrons into the now congested masses of foot on the river 
bank, and finally the artillery general Senarmont advanced a 
mass of guns to case-shot range. It was the first example of 
the terril)le artillery preparations of modern warfare, and the 
RiLSsiun defence collapsed in a few minutes. Key’s exhausted 
infantry w'ere able to pursue the broken regiments of Bennigsen’s 
left into the streets of Friedland. Lannes and Mortier had all 
this time held the Ru.ssian centre and right on its ground, and 
their artillery had inflicted sev'ere losses. When Friedland itself 
W'as seen to be on fire, the two marshals launched their infantry 
attack. Fresh French troops approached the battlefield. 
Dupont distinguished him.splf for the second time by fording 
the mill-stream and assailing the left flank of the Russian centre. 
This offered a stubl>orn resistance, but the French steadily 
forced the line backw'ards, and the battle was soon over. The 
losses incurred by the Russians in retreating over the river at 
Friedland were very heavy, many soldiers being drowned. 
Parther north the still unbroken troops of the right wing drew 
off by the Allenburg road ; the French cavalr\' of the left wing, 
though ordered to pursue, remaining, for some reason, inactive. 
The losses of the victors were reckoned at 12,100 out of 86,000, 
or 14 %, those of the Russians at 10,000 out of 46,000, or 21 
(Berndt, Zahl im Krie^e). 

FRIEDMANN, MEIR (1831-1908), Hungarian Jewish scholar. 
His editions of the Midrash are the standard texts. Jlis chief 
editions were the Sijre (1804), the Mehhilla (1870), Pesnjla 
Rabbiilhi (18S0). At the time of his death he was editing the 
Si fra, PTiedmann, while inspired with regard lor tradition, dealt 
with (he Ral>l)inic texts on modern scientific methods, and ren- 
dered conspicuous service to the critical investigation of the 
Midrash and to the history of early homilies. (1. A.) 

FRIEDRICH, JOHANN (1836- ). German theologian, was 

born at Poxdorf in Upper PTanconia on the 5th of May 1836, 
and was educated at Bamberg and at Munich, where in 1865 
W'as appointed professor extraordinary of theology. In i86g he 
w'ent to the Vatican ('oimcil as secretary to ( ardinal Hohenlohe, 
and took an active part in opposing the dogma of papal infalli- 
bility, notably by supjflying the opposition bishops with histori- 
cal and theological material. He left Rome before the council 
closed. No German ecclesiastic of his age appears to have won 
for himself so unusual a repute as a theologian and to have held 
so important a position, as the trusted counsellor of the leading 
German cardinal at the Vatican Council. The path was fairly 
open before him to the highest advancement in the Church of 
Rome, yet he deliberately sacrificed all such hopes and placed 
himself in the van of a harfl and doubtful struggle ”(Thr Guardian, 
1872, p. 1004). Sentence of excommunication was passed on 
Friedrich in April 1871, but he rcfiKsed to acknowledge it and 
was upheld by the Bavarian government. He continued to 
perform ecclesiastical functions and maintained his academic 
po.sition, becoming ordinary professor in 1872. In 1882 he was 
transferred to the philosophical faculty as professor of history. 
By this time he had to some extent withdrawn from the ad- 
vanced position which he at first occupied in organizing the Old 
Catholic Church, for he was not in agreement with its abolition 
of enforced celibacy. 

Friedrich was a prolific wTitcr ; among liis chief works arc : 
Johann (1862) ; Die Lehre de$ Johann Hus (1862) ; Kinhen- 

Ce^chichte Deulschlands (1 807-1 ; Tagehuch wahicnd dcs Vatikan. 

Cnndls gefi'ihrt (187^) *. Zur Vertetdigung mcines Tagehnehs (1872) ; 
Beitragc sitr Kirchengeschichte dcs /,^en Jahrh. (iSyO) ; Gesthichte des 
Vatikan. Konsils (1877-1886) ; Beitrdge zur Gesch. des jesuitenordens 
(1881) ; Das Papsttum (1892) ; I. v. Ddllinger (1899-1901). 

FRIEDRICHRODA, a summer resort in the grand duchy of 
Cohurg-Gotha, Germany, at the north foot of the Thuringian 
Forest, 13 m. by rail S.W. from Gotha. Pop. 4500. It is sur- 
I rounded by fir-clad hills and possesses numerous handsome 
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villa residences, a Kurhaus, sanatorium, &c. In the immediate 
neighbourhood is the beautiful ducal hunting seat of Reinhards- 
brunn, built out of the ruins of the famous Benedictine monastery 
founded in 1085. 

FlUEDRICHSDORF, a town of Germany, in the Prussian 
province of Hessc-Nassau, on the southern slope of the Taunus 
range, 3 m. N.E. from Homburg. Pop. 1300. It has a French 
Reformed church, a modern school, dyeworks, weaving mills, 
tanneries and tobacco manu f actures. Friedrichsdorf was founded 
in 1687 by Huguenot refugees and the inhabitants still speak 
French. There is a monument to Philipp Reis (i834->i874), 
who in r86o first constructed the telephone while a science 
master at the .school. 

FRIEDRICHSHAFEN, a town of Germany, in the kingdom j 
of Wiirttemberg, on the east shore of the Lake of Constance, at i 
the junction of railways to Bretten and Lindau. Pop. 4600. 
It consists of the former imperial town of Buchhorn and the 
monaster}'' and village of Hofen. The principal building is the 
palace, formerly the residence of the provosts of Hofen, and 
now the summer residence of the royal family. To the palace 
is attached the Evangelical parish church. The town has a 
hydropathic establishment and is a favourite tourist resort. 
Here are also the natural history and antiquarian collections of 
the Lake Constance Association. Buchhorn is mentioned (as 
Buachihorn or Puchihorn) in documents of 837 and was the 
seat of a powerful coimtship. The line of counts died out in 
J089, and the place fell first to the Wolfs and in 1191 to the 
ITohens tail fen. In 1275 it was made a free imperial city by 
King Rudolph I. In 1802 it lost this status and was assigned 
to Bavaria, and in 1810 to Wiirttemberg. Tlie monastery of ^ 
Hofen was founded in 1050 as a convent of Benedictine nuns, | 
but was changed in 1420 into a provostship of monks. It was 
suppressed in 1802 and in 1805 came to Wurtlemberg. King 
Frederick 1 ., who caused the harbour to be made, amalgamated 
Buchhorn and Hofen under the new name of Fried richshafen. 

FRIEDRICHSRUH, a village in the Prussian province of 
Schleswig-Holstein, 15 m. S.K. of Hamburg, with a station on 
the main line of railway to Berlin. It gives its name to the 
famous country seat of the Bismarck family. The house is a 
|)lain unpretentious structure, but the park and estiite, forming 
a portion of the famous Sachsenwald, are attractive, (dose by, 
on a knoll, the Schneckeriberg, stands the mausoleum in 
whicli the remains of Prince (^tto von Bismarck were entombed 
on the i6tli of March 1899. 

FRIENDLY ^ SOCIETll^. These organizations, according to 
the comprehensive definition of the Friendly Societies Act 1896, 
which regulates such societies in (h*eat Britain and Ireland, 
are “ societies for the purpose of providing by voluntary subscrip- 
tions of the members thereof, with or without the aid of donations, 
for the relief or maintenance of the members, their husbands, 


Friendly Societies Act 1908 the sum was ^£50), and for insurance 
of a grop sum to £300 (previous to the act of 1908 the sum was 
£200). They may be described in a more popular and condensed 
form of words as the mutual insurance societies of the poorer 
dieses, by which they seek to aid each other in the emt;rgencies 
arising from sickness and death and other causes of distress. A 
phrase in the first act for the encouragement and relief of friendly 
societies, passed in 1793, designating them “ societies of good 
fellowship,'* indicates another useful phase of their operations. 

The origin of the friendly society is, probably in all countries, 
the burial club. It has been the policy of ever)' religion, if indeed 
it is not a common instinct of humanit)', to surround the disposal 
of a dead l^ody with circumstances of pomp and expenditure, 
often beyond the means of the surviving relatives. I'hc appeal 
for help to friends and neighlxiurs which nccessaril)* follows is 
soon organized into a system of mutual aid, that falls in naturally 
with the religious ceremonies i)y which honour is done to the 
dead. Thus in China there are burial societies, termed “ long-lile 
loan companies,’’ in alnmst all the tow'iis and villages. Among 
the (irceks the 'ipnvin combined the religious with llie provident 
element (see Charity and Charities). PVom the Greeks the 
Romans derived their fraternities of a similar kind, 'i’he 1 eutons 
in like manner had their gilds. Whether the English iric'ndlv 
society owes its origin in the higher degree to the Roman «:r the 
1 Teutonic influence can hardly he delermineil. The utility <d 
providing by combination for the ritual expenditure upon huriai 
having Ixjcn ascertained, the next step- -to renrler mutual assist- 
ance in circumstances of distress generally — was an easy one, 
and we find it taken by llie Greek t/mroi and by the Englisli 
gilds. Another modification-* that t he societies should consist not 
.so much of neighbours as of persons having the same cM Cupalion 
— soon arist‘s ; and this is the germ of our trade unions and 
I our city c'ompanies in their original constitution. I’he interest, 
j however, that these inquiries poss(‘ss is mainly anli(|uarian. 

1 The legal definition of a friendly society (jiioted above points to 
' an organization more complex tlian those of the ancient fraterni- 
i tie.s and gilds, and proceeding upon ditTerent f)rinci|)les. It 
I may be that the one has grown out of the other. The common 
I clement of a provision for a contingent event by a joint contribu- 
tion is in both ; but the friendly society alone has attempted 
to define with precision what is the risk against which it intends 
to provide, and what should be the contributions ol the members 
to meet that risk. 

United Kingdom . — It would be curious to endeavour to trace 
; how, after the suppression of the religious gild^J in the 16th 
I century, and the substitution of an organized .system of rclicl 
! by the poor law of Elizabeth for the more voluntary and casual 
I means of relief that previously existed, the modern system of 
i friendly societies grew up. The modern friendly society, particu- 
I larly in rural districts, clings with fondne.ss to its annual feast 


wives, children, fathers, mothers, brothers or sisters, nephews 
or nieces, or wards being orplians, during .sickne.ss or other 
infirmity, whether bodily or mental, in old age, or in widowhood, 
or for the relief or maintenance of the orphan children of members 
during minority ; for insuring money to be paid on the birth of 
a member’s child, or on the death of a member, or for the funeral 
cxjienscs of the husband, wife, or clnld of a member, or of the 
widow of a deceased member, or, as respects persons of the 
Jewish persuasion, for the payment of a sum of money during 
the period of confined mourning ; for the relief or maintenance 
of the members when on travel in search of employment or when 
in distressed circumstances, or in case of .shipwreck, or loss 
or damage of or to boats or nets ; for the endowment of members 
or nominees of members at any age ; for the insurance against 
fire to any amount not exceeding £15 of the tools or implements 
of the trade or calling of the members ” — and are limited in 
their contracts for assurance of annuities to £52 (previous to the 
' The wo.d “ Iricacl (O.E. fveondt Gor. Freund^ Dutch Vrieml) 
derived trom an old Teutonic verb to love. While used 

pencrally as the oy^posito to enemy, it is srcciallv the term which 
connote* any dc"ree, but yiarticularlv a higli degree, of personal 
goodwill, affection or regard, from which the clement of sexual love 
is absent. 


and procession to church, its procession of all ihe brethren c)n 
the occasion of the funeral of one of them, and other incidents 
which arc almost obviously survivals of the r ustorns of medieval 
gilds. The last recorded gild was in existence in 1628, and thne 
are records of friendly societies as early as 1634 and 1639. 'Ihe 
connecting links, Iiowevcr, cannot be traced. With llu; exception 
of a society in the port of Borrowstounness on the lurth of Forth, 
no existing friendly society is known to be a))le to truce back its 
history beyond a date late in the 17th century, and no records 
remain of any that might have existed in the latter half of the 
i6th century or the greater part of the* J7II1. One founded in 
1666 was extant in 1850, Inii it has sinct* ceased to exist. This 
is not so surpri.sing as it might appear. Doeurnents which exist 
in manuscript only are much less likely to have been prc.scrved 
since the invention of printing than they were before ; and sik h 
would be the simple rules and rei ords of any society that niiglit 
have existed during this interval— if, indeed, many of them 
kept records at all. On the whole, it seems probable therefore 
that the friendly society is a lineal descendant of the ancient 
gild- the idea never having wholly died out, hut having lieen 
kept up from generation to generation in a succession of small 
and scattered .societies. 
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At thft same time, it seems probable that the friendly society 
of the present day owes its revival to a great extent to the Protest- 
ant refugees of Spitulfields, one of whose societies was founded 
in T703, and has continued among descendants of the same 
families, whose names proclaim their Norman origin. This 
society has distinguished itself by the intelligence with which it 
has adapted its machinery' to the successive modifications of the 
law, and it romrilctcly reconstnicted its rules under the provisions 
of the Friendly Societies Acts 1875 and 1876. 

Another is the society of Liniot, founded in T.ondon in 1708, 
in which the office of secretary was for more than half a century 
filled by persons of the name of Levesque, one of whom published 
a translation of its original rules. No one was to be received into 
the society who was not a member, or the descendant of a mem- 
ber, of th(^ church of fanLol, of recognized probity, a good JVo- 
te^tant, and well-lnteniion(‘d towards the queen [Anne] and 
faithful to the government of the country. No one was to I3C 
admitted below the ag(j of eighteen, or who had not been received 
at holy communion and become member of a church. A 
memlier should not have a claim to relief during his first year’s 
membership, but if he fell sick within the year a collection should 
be made for him among the members, 'fhe foreign names still 
borne b)' a large proportion of the members show that the con- 
nexion with descendants of the refugees is maintained. 

'I'hc example of providence given by these societies was so 
largely followcvl that Rose’s Act in 17(13 recognized the existence 
of nunu^rous societies, and provided encouragement for them in 
vari(Mis wa5^s, as well as relief from taxation to an extent which 
in those days must have l)een of great pecuniary value, and ex- 
emption from removal under the poor law. The benefits offered 
by this statute were readily accepted by the societies, and the 
vast number of societies which speedily became enrolled shows 
that Rose’s Act met with a real public want. In the county of 
Middlesex alone nearly a thousand societies were enrolled within 
a \Ti*y few years after the passing of the act, and tlic number in 
some other counties was almost as great. 'I’hc* societies then 
fiirnicd were niiarly all ol a like kind — small clubs, in which the 
feature of giuxl fellowship was in the ascendant, and that of 
provident assuranc'c for siikness and death merely accessory. 
This is indicatecl l)y one provision which occurs in many of the 
early enrolled rules, viz. that the number of members shall be 
limited to 61, 81 or loi, as the case may be. 'Fhe odd i which 
(Kciirs in these numbers [»v«)bal»ly stands for the president or 
sc(Tetary, or is a contrivaiKx* to ensure a <'lear majority. Several 
of these old societies are still in exi.slence, and can point to a 
prosfHTuu^ carei*r based rather upon good luck than upon 
siaentific caleulation. Founded among small tradesmen or 
[)ersons in tlu^ wav to tlirive, the claims fur sickness were onlv 
made in <ms,*s when* the sii'kness was aceompanied by distress, 
and even the funeral ailowan('e was not alw.ays demanded, 

Th*‘ societies generally not being estal)lished ui)on any scientific 
principle, those which met willi this pros]H*rity were the excep- 
tion to the rule ; and aecordingly the cr\' that friendly societies 
were failing in all (piarters was as great in 18 to as in 18^9. A 
writer of that time sj)ealcs <if the instability of friendly .stK'ieties 
as universal ” ; and the general conviction that this was so 
resjilU'd in the passing of the act of i8i(). It recites that “ the 
habitual reliance oljioor persons upon parochial relief, rather 
than uj)on th<*ir own industry, tends to the moral deterioration 
of the peo]de and t») the accumulation of heavy burthens upon 
parishes ; anti it is tlesirable. with a view as well to the reduction 
of tlie assessment made for the relief of the poor as to the improve- 
ment of the habits of the people, that ent'ouragement should be 
afforded to persons desirous of making provision for themselves 
or their families out of the fruits of their own industry. Tly the 
contributions of the savings of many persons to one common 
fund the most effeetiuil provision may be made for the casualties 
affecting all the contributors ; and it is therefore dc.sirafjle to 
afford further facilities and additional security to persons who 
may ho wiling to unite in appropriating small sums from time 
to time to a common fund for the purposes aforesaid, and it is 
desirable to pnitect such persons from the effects of fraud or 
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miscalculation.” This preamble went on t(j recite that the 
provisions; of preceding acts had been found insufficient for these 
purposes, and great abuses had prevailed in many societies 
established under their authority. By this statute a friendly 
society was defined as “ an institution, whereby it is intended 
to provide, by contribution, on the principle of mutual insurance, 
for the maintenance or assistance of the contributors thereto, 
their wives or children, in sickne.ss, infancy, advanced age, 
widowh(K:)d or any other natural state or contingency, whereof 
the occurrence is susceptible of calculation by way of average.” 
Jt will be seen that this act dealt exclusively with the scientific 
aspect of the societies, and had nothing to say to the clement 
of g(jod fellowsliip. Rules and tables were to be submitted by 
the persons intending to form a society to the justices, who, 
before confirming them, were to satisfy themselves that the con- 
tingencies which the society was to provide against were within 
the meaning of the act, and that th(' formation of the society 
would be useful and beneficial, regard being had to the existence 
of other .societies in the same district. No Libles or rules con- 
nected with calculation were to be (Confirmed by the justices until 
they had been approved by two persons at least, known to be 
profcs.sional actuaries or fiersons skilled in calculation, as fit 
and proper, according to the most correct calculation of whicli 
the nature of the case would admit. The justices in quarter 
sessiems were also by this act authorized to publish general rules 
for the formation and go^'ernment of friendly scjcicties within 
their county. 'I'he practical effect of this statute in requiring that 
the societies formed under it should be established on sound 
principles does not appear to have been as great as might have 
been expected. The justices freciuentl)' accepted as ‘‘ persons 
skilled in calculation ” local schoolmasters and others who had 
no real knowledge of the technical difficulties of the subject, 
while the restrictions upon registry served only to in(Tca.se the 
number of .societies established without becoming registered. 

In 1829 the law relating to friendly societies was entirely re- 
constructed by an act of that year, and a barrister was appointee 1 
under that act to examine the rules of societies, and ascertain 
that they were in conformity to law and to the provisions of the 
act. 'fhe barrister .so appointed was John Tidcl Pratt (1797- 
J870) ; and no account oJ friendly .societies would he complete 
that did nut do justict* to the remarkable puhlie scrx ice retKlered 
bv this gentkmian. For forty years, though he had by statute 
really very slight authority over the societies, his name exercised 
the widest iufluence, aud the numerous reports and publications 
by whi< h he endeav(Hired to impress upon the public mind .sound 
principles oi management of friendly societies, and to exjiose 
those which were managed upon unsound yirincijiles, made him 
a terror to evil-doers. On the otlier hand, he lent with readine.ss 
the aid of his legal knowledge and great mental activity to assist- 
ing well-intentioned .societies in coming within the provisions 
of the ai'ts, and thus gave many excellent schemes a h'gal 
organization. 

By the a('t of iS2(;, in lieu of the discretion as to whether the 
formation of Ihi* proposed society would be useful and beneficial, 
and the recjuirement of Ihi* actuarial certific'ato to the tables, it was 
enacted that the justices were to .satisfy themselves that the 
tables proposed to h(‘ u.sed might Lie adopted with saf<*ty to all 
parlies coneerned. This provision, of course, Ix^came a dead 
letter and was ri^pealed in 183.^. Thenceforth, .societies were 
free to c.stablish tlnimselves upon what conditions and with what 
rates they chose, provided only they .satisfied the Ixirristcr that 
the rules were “ calculated to carrv' into effect the intention of the 
parties framing them,” and were “ in conformity to law.” 

By an act of 1846 the barrister certifying the rules 
was constituted ” Registrar of Friendly Societies,” and the 
rules of all societies were brought together under his custody. 
An actuarial certificate was to he obtained before any society 
could be registered ” for the purpose of securing any benefit 
dependent on the laws of sickness and mortality.” In 1850 the 
acts were again repealed and consolidated with amendments. 
Societies were divided into two classes, “ certified ” and 

registered.” The certified societies were such as obtained a 
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certificate to their tables by an actuary possessing a given quali- 
fication, who was required to set forth the data of sickness and 
mortality upon which he proceeded, and the rate of interest 
assumed in the calculations. All other societies were to be 
simply registered. V(Ty few societies were constituted of the 
“ certified ” class. The distinction of classes was repealed and 
the acts wc^re again consolidated in 1855. Under this act, which 
admitted (d all possible latitude to the framers of rules of societies, 
21,875 societies were registered, a large number of them being 
lodges or courts of affiliated orders, and the act continued in 
force till the end of 1875. 

The Kriendly Societies Act 1875 and the several acts amending 
it are still, in effect, the law by which these societies are regulated, 
though in form they have been replaced by two consolidathig 
acts, viz. the Friendly Societies Act 1896 and the Collecting 
Societies and Industrial Assurance Companies Act 1896. This 
legislation still hears the permissive and clastic character which 
marked tlie more successful of the previous acts, but it provides 
ampler means to members of ascertaining and remedying defects of 
manageinenl and of restraining fraud. 'Fhe business of registry is 
under the control of a chief registrar, who has an assistant registrar 
in each of the three countries, with an actuary. An appeal to the 
chief registrar in the case of the refusal of an assistant registrar 
to register a society or an amendment of rules, and in the case of 
suspension or cancelling of registr)', is interposed before appeal 
is to be made to the High Court. Registry under a particular 
name may be refused if in the opinion of the registrar the name 
is likelv to deceive the members or the publie as to the nature 
of the society or as to its identity. It is the duly of the chief 
registrar, among other things, to njijuire from every sociely a 
return in proper form each year of its receipts and expenditure, 
funds and (Tfects : and also once every five yviin^ a \'aluation of 
its assets and liabilities. Upon the application of a certain 
proportion of the members, \'arying accoiding to the magnitude 
of the society, the chief registrar may appoint an inspec tor to 
examine into its affairs, or may call a general meeting of the 
niembcr.s to consider and determine any matter afl’erting its 
interests. These are powers wiiic h have been used with excellent 
effect. CascN fatve occurred in which fraud has been deteetc^d 
and punished by this means that could not probiibly have been 
otherwise brought to light . In others a system of mismanagement 
has been (ixposed and effectual])' cliecked. The power of calling 
special meetings has enabled societies to remedy defects in their 
rules, to remove ollicers guilty of misconduct, where the 
procedure jircseribed by the rules was for some reason or other 
inapplicable. Upon an ajiplicatii)!! of a like proportion of mem- 
bcTs the chief registnir may, if he finds that the funds of a .society 
are insufficient to mec't the existing claims thereon, or that 
the rates of contribution are insufficient to cover the benefits 
as.sured (upon whirli he consults his actuary), order the sociely 
to be dissolved, and direct how' its funds are to be applied. 
Authority is given to the chief registrar to direct the expense 
(preliminary, incidental, \’c.) of an inspection or s{>ecial 
meeting to bo defra)'ed by the members or officers, or forni(;r 
membt^rs or officers, of a society, if he does not think tlicy 
should be defrayed either by the applicants or out of the 
society’s funds. He is also empowered, with the approval of 
the treasury, to exempt any friendly society from the provisions 
of the ( ollecting Societie.s Act if he l onsiders it to be one to 
which those provisions ought not to apply. Kverv^ society regis- 
tered after 1895, which those prov isions do apply, is to use the 
words “ Collecting Society ” as the last words of its name. 

The law as to the membership of infants has been altered three 
times. The act of 1875 allowed existing societies to continue 
any nile or jiractice ol admitting children as members that was 
in force at its passing, and prohibited membership under sixteen 
years of age in any other case, except the case of a juvenile 
society composed wholly of memliers under that age. The 
treasury' made special regulations for the registiy of such juvenile 
societies. In 1887 the maximum age of their members was 
extended to twenty-one. In 1895 was enacted that no .society 
should lifive any members under one year of age, whether 
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authorized by an existing rule or not ; and that every society 
should be entitled to make a rule admitting members at any age 
over one year, but by the Friendly Societies Act i()o8 member- 
ship was permitted to minors under the age of one year. The 
Treasury, upon the cnaelment of 1895 ^'oming into operation, 
re.scinded its regulations for the registry of juvenile societies ; 
and tiiough it is still the practice to submit for registry .societies 
wholly composed of persons under twenty-one, these societies 
in no way differ from other societies, except in the ( ircumstances 
that they are obliged to seek officers and a committee of manage- 
ment from outside, as no member of the committee oi any sociely 
can be under twenty-one years of agt. fn order to promote the 
discontinuance of this anomalous proceeding of creating societiiis 
under the Priendly Societies Act, whi('h, by tlie conditions of 
their existence, are unable to be self-gov'erning. the act provides 
an easy method of amalgamating juvenile societies and ordinary 
societies or hranclics, or of distributing the members and the 
funds of a juvenile society among a number of branches. 'J'he 
liability of .schoolboys and young working lads to siekne.ss is 
small, and these societies Ireciucnlly accumulate funds, which, 
as their membership is temporary,’ remain unclaimed and are 
sometimes nii.sapplied. 

Tho legislalioji oj 1.S75 ami iS'/t/ was tho result of thr laUmis ol 
a loyal comiuisMou ol aiilliorit)', presided lAei bv Sir Statford 

Nuiilicole (afti'ivaids Lord Iddesleigli), wlncli sul tnuii 187(1 to if^7‘i, 
and prosecuted an exhaustive imjuiiy into the oiKamzatioii .iiul 
condition of the \arious clat.se.soi liiendJy societies 'riieir reports 
oeeupv num* than a dozen lai.m* Iduehooks I hey divided re^osteied 
friendly societu*.s into ; classes. 

The iiisl ( lasj included llu‘ altihaled societies 01 “ oidci.s," such 
a.s the Maiuiiester L'nitv ol Oildlellows, the Ancient e)rdc.‘r ol 
Foresters, the RecJial)iti‘s, Diuids, Ac. These siKielU's have a 
eenlral body, either situated in .some iaij^i* town, as 111 the i .ise ol the 
Manchester I'nity, or inovim- Irom place to i)la»:e, as in that of the; 
Toie-sleis I’nder this ccmtral l»ody, llu: counliy is (in nmst casc'.s) 
paicellcil out into districts, and Ihc'se distuc.ts again consist <*ach ol 
a nuuiber ol indepe nde nt bianchcss, c.aU<*d “ lodges," " courts,” 
" tents,” 01 ” divisions,” having a sepaiatc* Jimd adinmislercid by 
thcniselvc’s, but conlnbuting also tt) a limd undi*r tcmtrol ol 
the* central body Jh*sides llu'sc* gie.al ordeis, there, were sinallei 
aildialcxl bodies, each having more than 1000 memlic*is , amJ the 
atlilialcMl jonn of society apj)eaTs to have gnat attiactioii, Indecsvl, 
in the colony oi N’lctoiia, Am Ualia, all the csvisling liieudly soeicdies 
arc' oi this cla.ss. TJie ordeis have then “sc'irets,” but these*, it 
may saiely be .s<iicl, are ot a veiy inuoccnl (.haraclei, and meiely 
serve, tin* purjiose ol jdc*n1 dying a membei ol a distant bianch by his 
knowledge* oi the ” gnj),” and of the enrn nt passvvoid, Ac. Indeed 
they aic* now so lar Jiom be uv' ” sc'cret socie ties ” that their mc'e'tings 
aie atteiiejc'd b) iepi>rleis .iml the elebatcs jJubli'Jied in the* liev^'S- 
]»a]>ers, and the Oidei ol i*ouste*rs has pas.sed a wee resolution 
e?;j)un,''ing tiom its publiccdions all alfectation oi m^ste iy 

Most ol the* lodges eMsimg be-tore- i«S75, have e nilve ited lhemse*lves 
into rej.istered brain lies. I he n‘<|uire'ment that loi that juirpose* a 
vx)te* ol tliree-louiths sliould be ntxessaiy was alb ie-d m to a 

bale niajouly v'ole 1 he piovisions as to ‘-ettlemeiit ol disputes w'c-re* 
exiende'cl III i.S8‘> to eveiy deseiijdion ol disjuile l)elv\een blanches 
.ind the* ceiilial body, and in 18(15 it was piovieleel that tin- lOi'ty 

d. iys.ilte*! wine h a membei may ap]d> to the ecjuil to se ttli* a ehspule 
where* the society lail.sioelo so, sli.tU not begin to lun until .ipplicalion 
has been made in succession to all Use IiiIsu'mN e leated by the* order 
loi the jmrpose. In 1887 it was emule*d lli.'it no boely vvlne.h had bi'en 
a ie*gisteied branch should )>e n g.jslered a.s a .se‘]>ai,ste -'Oci; f\ e \r<‘pt 
upon proeliietiem ol a ce-iliheate bom the* ord«T llial it had se*iedeei 
or lie*eii e'*x|»e Jled , aiie’ ill 181^5 iL was luitlier enae led that n(» sueji 
boely shoidd, allei secesssion or expulsion, use* .iiiy name 01 numbeu 
iinpjying that it is .still a lu.jne li oi the* older Tin i>i«le rs geneiaJly, 
espee i.dly the* g.reateT oiiess, have eaiendJy *-iijk-i v ised the vaJu.dious 
of their branches, and have urged and, as fai a', ciicnmstanea's have 
remlere*el it practicable, have eiiloreeci uf>on Mi*' biaiiedie.s mc-a-siires 
loi dimini'^hing the deficiencies which the valuations have- disc losed, 
'riiesy liave organizc'd plans by whuh Inane lies disjso'ed to make* an 

e. lfort to help Ihemselve.s in tins matte r inav 1)<’ assist(*el c»ut of a 
eenlral lund. The.* .sescoijd class was maele* iij) <d ” geneial socie-lic's,” 
])rincipally existing in Lonelon, ol wlueJs the- e'.omniissiejners euu- 
im,*ralecl 8 witJi iii'iii ly be>,(»e>ej memlu'is, and limds amc>uivtiiig to a 
cjuartcr ol a million. 

'Ilic* third class included Use "county SiicielU's." Th<*se societies 
have^ lK.*eii but lee bJv sufsporled by those.* lor whose benelil Uieiy are 
instituted, li.tvmg all e*,\acted higli rales of ccmtribiilion, lu oreje-i 
to .seT.iire* hn.incial seMiiidness. 

( lass 4, " leje.al town se^ietios,” is a very numerous one. Among 
some* ol the larger societies may be mentioned the “ Chelmsford 
I’rovideiit the " Jlrightuii find Susse*x Mutual," the "Cannon 
Street, Biiiningham,” the- "Birmingham (ieneral Provident." In 
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this group nnglit also be incliidt d tlic interesting societies which are 
established among the Jowisli coniiniinity. They diitcr from ordinary 
friendly societies partly in the nature of the benefits granted upon 
ll<^ath, which are intended to compensate for loss of employment 
tliirmg the time of ceronumial seclusion enjoined liy the Jewish law, 
which is called “sitting shiva." They also provide a cab lor the 
mourners and rable, and a tombstone for the departed, and the 
same bcmdits as .ni onlinary friendly society during sickness. Some 
also provide a pl.ice ol worship. Of those; the “ Ihirsuers of Peace “ 
(enrolled in December 1797), the “ llikhur ('holim, or Visitors 
of the Sick” (April 1798), the “ Ilozicr Holim’* (1804), may be 
mentioned. 

( lass 5 was “ local village and country societies," including the 
small public-house clubs which abound in the villages and rural 
districts, a large proiiortion ot which are unregistered. 

Class 6 was lormed ol “ jiarticular trade societies." 

Class 7 was "dividing societies." These were before 1875 un- 
authorized by law, though they were very attractive to the members. 
Their praclic(’ is usually to start alresh every January, paying a 
siil)s( nptiou somewhat in excess ol that usually charged by an 
tndmary triendly society, out ol which a sick allowance is granted 
‘o any member who may fall sick duiiiig the year, and at Christmas 
the balance not so applied is divided among the members ecpially, 
with the exception ot a .small sum left to begin the new year with. 
The mischief ol the system is tliat, as there is no accumulation 01 
liiiids, tin- sotiely cannot piovide for prolonged .sickness or ohl age, 
and must either break up altogether or exclude its ‘.uk and aged 
meinheis at the very time when they most need its help. This, 
however, has not impaired the jiopiila'rity of tlu; societies, and the 
act of 1875, h allied on the sound principh‘ that the protection of 
the law slioidd not be withheld from any form of association, enables 
a society to be registered with a rule lor dividing its funds, provided 
only that all existing claims upon the society are to he met belore 
a division takes jilace. 

Class 8, " depo.sil triendly societies," combine the characteristics 
ol a s.ivjng.s Inmk with those of a Iruiidly society. 'Ihey w(*rt‘ 
devisi‘d by the Hon. and Kev. S. Best, on the jirincijile that a certain 
proportion of the sick allowance is to lie raised out of a memlier’s 
.se[>ara1e deposit account, i\hich, if not so ii.sed, is ndained tor his 
beiud'it. Theii advantages are m tin* (‘iicouragomenl they offer to 
.saving, and in meeting the sellisli ob)eetioii sometimes raised to 
Iriemlly societies, that the man who is not .sick gets nothing for his 
money ; their disadvantage is in their lailing to meet eases of sicknt'ss 
.so jirolongeil «is to i'xliaust the whoh‘ of tlu' member’s own deposit. 

Class c>, " colli’Cting societies," are so called because their con- 
Irilnitioiis are received through a machineiy of hoiise-to-hoiist* 
(ollection. These were the subject of iniicli laborious investigation 
.111(1 close attention on the pait ol the commissioneis. They deal 
with a lower class ol the coinmimity, both with respect to means 
and to mt(‘lligence, than that Ironi which llio members of ordinary 
frieiuUv societies are drawn The large eniolumeuts gained by the 
ofhceis .ind collectois, the high percentage of expenditure (often e.x- 
ceeding halt the conti ibuticms), and the excessive Irequeiuy of 
lafKsiiig ot insurances point to miscUiels in their management. " The 
radical evil of the whole system (the commissioners remark) app<*ars 
to us to li(‘ in the employment of collectors, otherwise lhan under 
the direct supervision and control ol the members, a supervision aiul 
control winch we fear to be .ibsululely unattainalde m burial .societies 
that are not puiiiy local." On llie other hand, it must be conceded 
that these soc ieties extemi the benefits ot lilt; insurance to a class 
which the othei societies cannot leach, nanuiy, the class that will 
not take the tioiible to attend at an othee, but must l>e mducetl to 
(ilect an insurance by a house-to-house can\’as.ser, and be regulaily 
visited by the collector to ensure their jiaying the contributions. 
To manv such jvrsons these societies, despite all their errors ol 
const itut uni and numagement, have heen of great beiielil. The great 
somce of these errois lies m a tendency on tlie part ot the maiiageis 
of the societies to torg('t that iliey are simply trustees, and to look 
upon tin* coaeeni <is their own personal jiroperty to be managed for 
tluir own beiielil These societies are ol tw'o kinds, local and general. 
Koi tin* geiu*ral societies the act of 1875 made certain stringent 
provision.s Each member was to lie luruishcd with a copy of the 
rules lor on«' jn'iiny, atid a signed jjolicy lor the .same charge. For- 
leitiire ol beneftl lor non-payment is not to Im' enforced without 
lout teen tlays’ written notice. The transfer of a member from one 
soi'iety to anothei was not to he made without his written consent 
and notice to the society atlected. No collector is to lie a manager, 
or vote or take p.irt at any meeting. .At least one general meeting 
was to 1)0 held evt'rv year, of which notii'i* must he given either by 
adveilisement or hy letter or post card to each meiiilicr. The 
l)alance-she(*t is to he open for insjn*ctiou seven days liefore the 
meeting, aad to he ci'itified hy a public accoiint.ini, not an officer of 
the swiety. Dispv.tos could he settled by justices, or county courts, 
notwitlistauding auvthing m the rules of the society in the contrary. 
I'loscly associated with the 9 nest ion of the mauageineiit of these 
‘Ocieties is that ot the risk incurred by infant hie, through the 
fa^ ilities offered by these societies lor making insurances on the 
death ol children. That this is a real risk is certain from the records 
of the and from many circumstances of suspicion ; but the 

cxti'Tit ol It cannot be measured, and has probalily been exaggerated. 
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It has never been lawful to assure more than £() on the death of a 
child under live years of age, or more than £10 on the death of one 
under ten. Previous to the act of 1875, however, there was no 
machinery for ascertaining that the law was complied with, or for 
entorcing it. This is supplied by that act, though still somewhat 
imperfectly. When the bill went up to the Hoii.se ol Lords, an 
amendment was made, 1 educing the limit of assurance on a child 
under three years of tige to ^3, but this amendment was unfortunately 
disagreed with by the House of Commons. 

Class 10, annuity societies, prevail in the west of England. Those 
societies are few, and their business is diminishing. Mo.st of thoiii 
originated at the time when government subsidized friendly societies 
by allowing them £4: 11:3 % per annum interest. Now annuitio.s 
may be purchased direct from the National Debt commissioners. 
These societies are more numerous, however, in Ireland. 

Class II, female .societies, are numerous. Many ol them rescmibk* 
affiliated orders at least in name, calling lliemselves Female Foresters, 
Odd Sisters, Loyal Orange women. Comforting Sisters and so forth. 
In their rules may be found such a provision as Uiat a member shall 
b<^ fined who docs not " liehavo as becometli an Orangewoman." 
Many are unregistered. In t he northern counties of England they are 
sometimes termed " life boxes," doubtless from the old custom of 
placing the contributions in a box. The trustees, treiasurer, and 
committee are usually females, but very frequently the secretary 
is a mail, paid a small salary. 

Under Class 12 the commissioners intluded the societies for 
various purposes which were authorized by Iho .secreLiry of stale t(^ 
be registered under the Friendly Societies Act ol 1835, comprising 
working-men’s clubs, and c(‘rlain specially authorized societies, 
a.s well as others that are now defined to be friendly societies. Among 
these purposes are assisting members in .seiirch of employment ; 
assisting members during sl.ick seasons of trade ; granting temporary 
n lief to members in distres.sed circumstances ; purchase ot coals and 
other necessaries to lx* supplied to memlnus , reliel or maintenance 
in case ol lameness, blindncjss, insanity, jiaralysis, or botlily hurt 
through accidents; also, the assurance against lo.ss by disease or 
death ol cattle employed in trade, or agricultini* ; relief in c,ise of 
shipwreck or loss or daniagt* to boats or lu^ts ; and societies for social 
inlercour.se, mutual helplulness, mental and moral improv'enieiit, 
rational recreation, tV:c., calU*d working-men’s clubs. 

('lass 13 was com[)oseil of cattle insurance societies. 

The.se are the t'liirteen t'lass«‘s into whkh the commissioners 
dividt'd registered friendly societies. There were ^1^,034 societies 
eiii oiled or certified under the various acts lor friendly societies 
111 iorce between 179 j and 1855; and, as we liavi* seen, 21,875 
societies registered under the act ol 1855 before the 1st January 
187!), when the acl ot 1875 came into operation. Thi; total there- 
lore of societies to \vliich a legal constitution had bc‘en given wa.s 
47,909- Of Uiest* 20,087 w(*re’ presumed to lx* in existence when 
the registrar called lor Ins annual return, but only 11,282 lurnishod 
the reluin recjuired, I'hesc had 3,404,187 members, and ;^9,33b,«j4b 
funds. Twenty-two societies n‘turneil over 10,000 members each ; 
nine over 30,000. One society (the Royal Liver Friendly Socudy, 
Liverjiool, the largest ot the collecting societies) returned (182,^71 
members. '1 ho next in order was oiu; ot the same class, the United 
Assurance Society, Liverjiool, with 159,057 members; but in all 
.societies of this cla.ss the membership consists very Lirgely of in- 
fants. The average* ol mombets in the ii,2bo societies with less 
than 10,000 members c'licli was only 171. 

Such were the registered scx icties ; bill then* rem.iined lichind a 
large body of unregistered societies. With incre.ised know'iecl,,e of 
the advantages of regi.'»traticm,* and ot the true principles upon 
which triendly .socielii\s should be esiablislied, tlie nunilier of 1111- 
registered societies, in comparison with lliosc* registered, ought to 
become much less. 

On the actuarial sicU* il is in the highest degree c*ssential to the 
intciestsol their members that Iriendly societies should be financially 
sound,— in other words, that tht*y should throughout their existence 
be able to meet the engagements into which they have (Altered with 
their members. For this purpose it is necessary that the members’ 
contributions should be so fixed as to prove adetpiate, with proper 
mauageiiient, to provide the benefits promised to the members. 
These benefits almost entirely depend upon llie contingencies of 
health and life. ; that is, tlu'y take the form of payments to members 
wrhen sick, of payments to members upon attaining given ages, or 
of ]>ayments upon members' deaths, and frccpiently a mcmlx*r is 

• These may be briefly siimtnod up thus : — (i) power to hold land 
and vesting of property in trustees by mere appointment ; (2) remedy 
against misapplication of funds ; (3) jiriority in bankruptcy or on 
death of officer ; (.}) transfer of stock by direction of chief registrai ; 
(5) exemption from stamp dutu*s ; (b) membership of minors ; 
(7) certificates of birth and death at reduced cost ; (8) investment 
with National Debt Commissioners ; (9) reduction of fines on admis- 
sion to copyholds ; (10) discharge of mortgages by mere receipt : 
(11) obligation on officers to render accounts; (12) settlement of 
disputes ; (13) insurance of funeral cxjienses for wdves and children 
without insurable interest ; (14) nomination at death ; (15) payment 
without administration ; (i(>) services of public auditors and valuers ; 
(17) registry of documents, of whicli copies may be put in evidence. 
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assured for all these benelits, viz. a weekly payment if at any time 
sick before attaining a certain age, a weekly payment for the 
remainder of life alter attaining that age, and a sum to be paid uixin 
his death. Of course the object of the allowance in .sickness is to 
provide a substitute for the weekly wage lo.st in consequence ot being 
unable to work, and the object of the weekly payment alter attaining 
a certain age, when the member will probably be too intirm to be 
able to earn a living by the exercise of his calling or occuiiation, is 
to provide him with the necessaries ol life, and so enfilue him to 
be indejiendcnt of i)Oor relief. There is every leason to believe that, 
when a large group of persons of the same age and calling are observed, 
there will be found to ]>revail among them, taken one with another, 
an average number ol days’ sickness, as well as an average ratt* ot 
mortality, in passing through each year of life, whicli can be very 
nearly predicted from the results furnished by statistics based ujxm 
observations previou.sly made upon similarly circumstanced groups. 
Assuming, therefore, the necc.ssary statistics to be attainable, the 
computation of suitable rates of contribution to be jiaid by tlie 
members of a society in return for certain allowances during sickness, 
or upon attaining a certain age, or upon death, can be readily made 
])y an actuarial expert. Accordingly, to furnish Ihe.sc .statistics, the 
act of 1S75, in continuation of an enactment which first appeared 
in a statute passed in 1829, required every registered .society to make 
quinquennial returns of the sickness and inortalit}' experienced by 
its members. By the year 1880 ten jieriods ol five yijars harl been 
completed, and at the end of each of them a number of returns had 
been received. Some of these hfid been tabulated by actuaries, the 
latest tabulation being ot those for the live years ending 1855. 
There lemaincd untabulated live complete sets ol returns for tile 
live subsequent (]uin(]uennial periods. It was resolved that these 
sliould be tabulated once for all, and it was considered that they 
would allord siilhcient material for the constniction ol tables ol 
sickness and mortality that might be adopted for tlie future as 
standard tables for friendly societies ; and that it would be 
inexpedii'ut to impose any longer on the societies the burdtii of 
making such reliims. This requirement ol the act was accordingly 
repealed in 1882. The result of the tabulation appeared in 
111 a bluebook of 13^7 lolio j>agcs, containing labli*s based upon the 
t'xperionce of nearly four and a half million y<‘ars of Uie. These 
tables sliowed generally, as compared with juevious observations, 
.'in increased lialiility to sickness This inlerciice has l)een confirmed 
by the obsiTvat ions ot Mr Allred W. Watson, actuary to the Inde- 
ipeudeiil Order of Oddtellows, Manchester Unity Friendly Socii‘ty, 
on his investigation ot the sickness and mortality experience of that 
society during the live years 1893 t 8()7, which extended over 
800,000 individuals, more than 3,000,000 years ol life and 7,000,000 
weeks of sickness. 

The establi.shmeni of the National C'oiiference of FTiendly Societies 
by llie orders and a few otliei societies has been of great set vice in 
obtaining improvements in the law, and in enabling the societies 
strongly to repre.sent to the goveriimeiit 'and the legislature any 
grievance entertained by them. A complaint that inembcr.ship ot a 
'.hop club was made by certain employers a condition ol employment, 
and that lh«* rules ol the club rcipiin'd the members to withdraw 
irom other .societies, led to the appointment of a de]>artmental 
committee, who recommended that such a condition of eniployineiit 
.should be made illegal, I'xcejit in certain cases, ami that in I'very 
case it .should lx- illegal to make the withdrawal trom a society a 
coudiliou ol employment. In 1902 an act was passed based iquin 
this recommendation. 

It is an incre.i.sing practice among .societies oi combining together 
to olitain medical attendance and medicine for their members by 
the lormation of medical as.sociations In 1895 tradi* unions were 
(‘Tiabled to join in such {associations, and it was jirovided lluil a 
i-ontributing .society or union should not withdraw' Irom an as.soria- 
tion except upon three months' notice. The working of these 
associjitions lias ]>cen viewed with di.ssatisfaction by members of the 
meilic.'il profes.sion, and it has been .suggo.sled that a bocircl of con 
ciliation .should be formed consisting oi representatives of the 
t'oiifereiice of Friendly Societies itml ol an eijual number of medical 
men. 

The follow'ing figures are derived from returns ol registered 
.sociol ies and branches of registered soci<*tics to the lu ginning of 1005 : 


Onlinary Friendly Societies (clas.ses 2 to 8. 10 and 
Societies having Branches (ckiss 1 ) . 

: Collecting Friendly Societies (class 9) 

'' Benevolent Societies (class 12) . 

Working Men’s Clubs (class 12) 

Sjiecially Authori7.cd Societies (class 12) 

Specially Authorized Loan Societies (class 12) 
Medical Societies (see la.st ])aragraj)b) . 

('attic Insurance Societies (cla.ss 13). 

Shoj> Clubs (under act of 1 902) 


T.). I 


Number of 
Bel unis 

0,038 

20,819 

4.^ 

75 

913 

122 

517 

57 
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British Empire. — In many of the British colonies Iegi.slatioii 
on the subject similar to that of the mother-country lia.s been 
adopted. In those forming the (bmmonwealth of Australia 
and in New Zealand the affiliated orders hold the field, there 
being few, if any, independent friendly societies. The stit<^ 
of Victoria has more than 1000 lodges with more than 100,000 
members and nearly i.J million pounds funds, averaging nearly 
/t 4 per member. Besides the registrar there is a government 
actuary for friendly societies, by whom the liabilities and 
accounts of all societies arc valued every five years, a method 
which ensures uniformity in the processes of v;duation. The 
friendly societies in the other Australasian slates tire not 
so numerous nor so wealthy, but are in each ciise under tlie 
supervision of vigilant public officials. In New Zesdand a friendly 
society was established at New Plymouth in 1841, the first yciir 
of that settlement. The formation of a society at Nelson was 
resolved upon by the emigrants on shipboard on their passage 
out, and the first meeting was held among the tall fern neiir the 
beach a few days after they landed. The societies have now' a 
registrar, an actuary, a revising barrister and two public \'aliiers. 
Investigations have been made into their sickness experience, 
with results wdiich compare favourably w'ith those of the Man- 
che.ster Ibiity and the registry office in the motlier-country 
until the higher iiges, when greater sickness appears to result 
from low'cr mortality. The {iverage funds ]>er member are 
£ic), I os. Nearly four-fifths are invested in the purebast* or on 
mortgage of real estati*. 

In ( ape ("olony no society is allow'ed to register unless it he 
.shown to the sati.sfaction of the registiiir llait tht* contributions 
w'hich it proposes to clairgc are adetjuatc to provide for the 
benefits w'hich it undertakes to grant. The consec|nence is that 
little more than one-thiid of th(* existing societies are registered. 

In the Dominion of Canada, provirue of Ontario, extensive 
powxTS of control are given to the registrar, and societies are not 
admitted to registry w'ithont strict jiroof of their eompliaiKi* 
with the conditions of registry imposed by the law. ^'ery lull 
retiirn.s of their tran.saction.s are reijiiircd {ind published, aiul 
registry is canixlled wdien any of the I'onditions ot registry 
ccjuse to be fibservcd. 'J'hese conditions Jipply not only to soi'iet les 
exi.sting in Ontario, but to foreign soi'iet ies tiiinsju'ting business 
there. 

In several of the West Indian Islands slsilules luive been 
piissed on the model of British legislation iind registrars liavc* 
been ajipointed. 

European Countries. ~h\ foreign eountrii*s the* develojmienv 
of friendly societies has proi'eeded iqion different lines. Belginni 
has a Commission royale permanente (hw snrivEs de scronn, mnlncl 
Under laws passed in 1851 and i8qq societies are di\ ided into 
two classes, recognized and not rec'ogni/ed. 'J’lie recognized 
societies wxre in 1S86 only about half as many sis the unrec’og- 
nized. There were in ic^oq nearly 7000 nx-ognized societies 
with 700,000 members, 'fhev enjoy the priv ilege’s of inc'orjiora 
lion, exemption from .stamp duty, gratuitous announcement in 
the official Moniteur Jind m;iy luive free posLigc. 

In France under the second empire a scheme was prc^jian'd 
for assisting friendly societies liy granting them colled iv'C' 
insurances under government .seeurity. 'J'he soeietii's have* 
the privilege of invTsting their funds in the* ( ais.se des Deques 
ct Consignations, c'orresponding to the Knglish National Debt 
commission. 'J'hc' chad ckcssification 
oi societies in Jrianee is into tliose 
“ authorized ” iind tho.se “ ajiprovTcl.’' 
Bv ii law' of the ist of April i8(;8 a 
friendly .soc ie ty may be e.stablished by 
merely depositing a copy ol its rule ' 
and list of officers with the sonsjirelel . 
Apjiroved societies arc* entitled to 
c'crtain stale subventions for assisting 
in the purchase of old-age pensions and 
otherwise. A higher council has been 
established to advise on their working. 
In (Germany a law was passc*fl on 
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the 7th of April JS70 (amended on the 1st of June 1^4) 
which prescribed for registered friendly societies many things 
which in England are left to the discretion of their founders ; 
and it provided for an amount of official interference in their 
management that is wholly unknown here. The superintend- 
ing authority had a right to inspect the books of every 
society, whetJior registered or not, and to give formal notice 
to a socieiy to call in arrears, exclude defaulters, pay benefits 
or revoke illegal resolutions. A higher authority might, in 
certain cases, order societies to be dissolved. The.se pro- 
visions related to voluntary societies ; but it was competent 
for communal authorities also to order tlie formation of a friendly 
society, and to make a regulation compelling all workmen not 
already members of a society to join it. Since then the great 
series of imptM'ial statutes has been passed, commencing in 1883 
with that for sickness insurance, followed in 1884 by that for 
workmen's accident insurance, extended to sickness insurance 
in 1885, developed in the laws relating to accident and sickness 
insurance of persons engagerl in agricultural ami forestry pursuits 
in 18K6, of persons engaged in the building trade and of seamen 
and others engaged in .seafaring pursuits in 1887, and crowned 
by the law relating to infirmity and old-age insurance in 1880. 
Mr II. Unger, a distinguished actuary, remarks that the whole 
(lerman workman’s insurance and its executive bodies (sickness 
funds, trade asj^ociutions, insurance institutions) are constantly 
endeavouring to improve the position of the workmen in a .social 
and sanitary aspect, to the lienefil of internal peace and the 
welfare of the (German empire. 

Jn Holland it is stated that the number of burial clubs and 
sickness benefit societies appears to be greater in proportion 
to the ])opulation than in any other country ; but that the burial 
clulis do not rest upon a .scientific liasis, and have an uiilavour- 
able infku‘nce upon infant mortality. Half the population an* 
insured in some burial club or other. The sick benefit societies 
are, as in England, sonu; in a go<i(l and some in a bad financial 
condition ; and legislation follows the English system of com- 
[nilsory publicity, combined with freedom of competition. 

In Sjiam friendly societies have grown out of tin; religious ! 
gilils. 'I’hey are regulalerl by an iirt of 1S87. Their actuarial 
condition appears to be backward, but to sliow indications of 
improvement. (f*- E ) | 

I 'lull'd Stall’s. — Under the title of fraternal societies are j 
included in the I niled Stales wduit are known in England as 


graphical Union, while many subordinate unions and great 
publishing houses have mutual relief associations purely of a local 
character, and some of the more important newspapers have such 
mutual relief or benefit societies. The New York trade unions, 
taken as a whole, have paid out large sums of money in benefits 
where meml)ers have been out of work, or are sick, or are on strike 
or have died. 'I'he total paid in one year for all these benefits 
was over $500,000. 

It is impossible to give the membership of all the fraternal 
associations in the United States ; but, including Oddfellows, 
Freemasons, purely benefit associations and all the class of the 
larger fraternal organizations, the membership is over 6,000,000. 
Among the more important, so far as membership is concerned, 
are the Knights of Pythias, the Oddfellows, the Modern Wood- 
men of America, the Ancient Order of United Workmen, Im- 
proved Order of Red Men, Royal Arcanum, Knights of the 
Maccabees, Junior Order of United American Mechanics, 
Foresters of America, Independent Order of Foresters, &c. 
Tliesc and other organizations pay out a vast amount of money 
every year in the various forms. 

Since about the year 1870 a new form of benefit organization has 
come into existence. This is a lift; insurance based on tiie asses.smeii( 
plan, assessments being levied wlienever a member dies ; 
or, as more recently, regular asses.sinen.t.s being made in 
atlvancc ol death, as post-mortem assessments have ])roved 
a fallacious melliod ol securing tlie means of })aying 
death benefits. There arc about 200 mutual benefit insurance 
companies or associations in the Ihiilod Slates conducted on the 
“ lodge system ” ; that is to say, they have regular meetings for 
social purf>oses and for general improvement, and in their work there 
i.s luund the inystielsin, forms and ceremonies whicli belong to 
secret societies generally. Tliese. elennmts have proved a very strong 
force in keeping this class ol a.ssociations fairly intact . The “ work " 
of the lodges m tin* initiation ol members and theii passing llmmgh 
various degrees is attnictive to many people, anti in small ])l.iccs, 
remote Irom the aimisemeiits ol tlio city, these lodges ronsiitutc 
a resort wlierc members can give pl.iy to their \Linous talents. In 
most of them the features ot tin* Masonic iitiial are prt/iniiient. The 
amount of msuronce wliich a singh' member can carry in such assot ia- 
tioiis IS sm;dl. In the Kmgiils ol Honour, one ol the first ol this 
class, ])olicies langiug from 8500 to $2000 .ue granted. Jn the Royal 
.\rc.uium the muximum is .Sjoot) 'fins lorin of insurance m;iy be 
calletl co-operative, ainl lias many idements which m.ike tin* organiza- 
tions piactismg U stronger tlian the ordm.iry assessment msurauco 
tompaiiies having no slaletl meetings of mcmliers. 'I’liese co- 
operative msurancts sociilies eu* oil the li‘deral plan as 

the Kiiiglits ol Honour, for itisl ince having locil asstunblie.'-, \vlu‘rc 
tlie ludge-iooni element is m lorce ; state orgauiZri lions, to which 


fri(‘ndly societies, li.n'ing some basis of miiliial help to iiieintiers, | 
mutual insuranof a.ssoeia lions and benefit associations of all ' 
kinds, 'riiere me various classes and a great variety of forms ! 
ol Iralernal ii.*.soeiations. It is therefore ilifiieult togiveaeoncrele | 
hislorieiil statement ol their origin and growth ; but, dealing ; 
with tlius(‘ having, hem fit features for the payment of certain j 
amounts in case ol sirkne.ss, accident or death, it is found that 1 
their liislory in the United States is practiiaily within the last ! 
halt of the loth eentury. 'fhe more important of the older 1 
organizations are the Improved Order of Red Men, founded in i 
1771 and reorganizcil in 1834; Ancient Order of Imresters, 
i«S3b ; Ancient Older of Hibernians of America, 1836 ; United 
Ancient Order of Drmds, 1830; Independent Order of Rcc ha- 
bites, 1842 ; lnde|)(*mleni Order of ll'nai ITrith, founded in 1843 ; 
Order of the U'nited American Mechanics, 184s ; Independent 
Order of J'Vee Sons of Israel, 1849 ; Junior Order of United 
American Mei hanics, 1853. A very large proportion, probably 
more than one-l\alf, of the societies which have secret organiza- 
tions pay benefits in case of sickness, accident, disability, and ! 
funeral expenses in case of death. Tliis class of societies grew j 
out ol the English friendly societic.s and ha^'c masonic character- | 
islics. "i’he Freemasoms and other secret societies, while not all j 
having benefit features in their distinctive organizations, have ! 
auxiliary societies with such features. There is also a class ol ! 
secret .societies, based Uu*gely on masonic u.sages, that have for 
their principal object the payment of benefits in some form. 
These arc the Odilfcllows, the Knights of Pythias, the Knights 
of Honour, the Royal Arcanum and some others. Many trade 
unions ha^’e now adopted benefit features, especially the 'lypo- 


tbv local bodies .scud didcgrilcs, and tlio nation d oigani/ ition, wlucli 
conducts .dl tlu* msui.iuct' liu^'iiu'ss tlirougli its i‘\cculivi' ollicvin 
'J liK.'il socii'lics pjy a I’crt.nn given .imouiU tow.irds the support 
ol the stfile and national otlices, and while originally tlie\' paid 
death asses-,meiil s, as nlk d lor, lliey now ])ay regulu luouthly 
.iss«*ssiiu:nts, m order to avoid the weakness ol tlu; po^t -morteni 
as.->essnienl Tlu‘ dilliculty wliich tli'-se orga.nizations liive in 
tondiictmg the insur.uici’ biisinc.ss i^. m keeping the average age ol 
iiiembcTship at a low jioiiit, loi with an iiu-ieasc in tlie aver.ige the 
assessments increase, and many .such organizations have h id gre d 
liouble to convince younger niemliers that then asse.ssiucufs should 
be increased to m.iki* up tor the heavy lossesamoug the older inemliei s. 
The experience of tliese purely msuraact; associulmns lias nut been 
sullicient yet to dt'nionslrate tlieir absolute .soundness or desiralnbty, 
but they have enabled a large number ol persons ol limited means 
to carry insurance at a very low rate. They have not materially 
interfered with regular level premium insurance enterprise.s, for tlii‘y 
have stimul.ited the people to iiiifler.stand the benelits ot insurance, 
and have n*ally been an educ ilional lore*; in tliis direction. 

A modern method of benefit association is lotmd in the railway 
relii’l departments ol .^ome ot the large r.iilway corporations. These 
department.s are organized upon a difhuent plan from the 
benelil Icat ures of labour organizat ions and seen*! societies, 
providing the members not only witli payments on account 31 * 
of death, but also with assistance oJ definite amount.s in 
ca.se of sickness or acciilent, the railway companies con- 
tributing to the funds, partly Ironi philiuithropic and partly from 
fmauciai motives. The principal railway companies in the United 
States which have established tlie.si^ relief department.s are the 
Penusvlvania, the IMiiladeljihia & Reading, the Baltimore & 
Ohio, the Chicago, Burlington & Quincy, and the Pl.int System. 
The relief department benefits the employes, the railways, and the 
public, because it is based upon the sound principle that the 
" interests and welfare ol labour, capital and society are common 
and harmonious, and can be jiromoted more by co-operation of 
elfort than by antagonism and strife.” 
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The railway employes support one-twentieth of the entire popula- 
tion, and most of their associations maintain organizations to provide 
their members with reliel and insurance. The Brotherhood ol 
Locomotive Engineers, the Order of Railway Conductors of America, 
the Brotherhood of Locomotive Firemen, the Brotherhood of 
Railway Trainmen, the Brotherhood of Railway 'rrackinen, the 
Switchmen s Union, the Brotlicrhood of Railway Carmen, and the 
Order ol Railway Telegraphers, all have relief and benefit fc'atures. 
'the oldest and largest of these is the International Brotherhood of 
Locomotive Engineers, founded at Detroit in August 1803. Like 
other labour organizations of the higher class ol workmen, the 
objects (»f the brotherhoods of railway employes are partly social 
and jiarily etiucational, but in addition to these great pn^ioses they 
seek to protect their members through relief and benefit features. 
Oi course the relief departments of the railway companies are 
competitors of the relief and insurance features ol the railway 
employes orders, but both methods ol iirovidiug assistance have 
]>roved siicccsstul and beneficial. 

For a history of the various American organizations, see .Mbeit C. j 
Stevens, The Cydopaedia of Fraternities (New York, 1809) ; Fact'* | 
for Fraternaltsts^ puldished liy the Fraternal Monitor, Rochester, . 
N.Y. ; lor annual slatenient.s, " The World .Mmanac,” “ ILulvvaj' | 
Relief Departments," " Brotliorhood Kelii -1 and Insurance ol j 
Railway Kinploye.s," “ Mutual Ri'lief and Benefit Associations | 
in the T’rintmg Trade," " Benefit Features of Am<*rican Trade 
Unions," Bulletins Nos. 8, 17, jg and 22 oJ the U.S. Department 
ot Labour. (('. |). W.) 

FRIENDS, SOCIETY OF, the name adopted by a Ixidy of 
Christians, who, in law and general usage, arc commonly called 
Quakers. Though small in number, the Society occupies a 
position of singular interest. To the student of ecclesiastical 
history it is remarkable as exhibiting a form of Christianity 
widely divergent from the prevalent types, being a religious 
fellowship which has no formulated creed demanding definitr 
subscription, and no liturgy, priesthood or outward sacrament, 
and which gives to women an equal plac'e with men in church 
organization. The stiidciit of English constitutional history 
will observe the success with which Friends have, by the mere 
force oi passive resistance, obtained, from the legislature and the 
courts, indulgence for all their .scruples and a legal recognition 
01 their customs. In American history they ocrupy an 
important fdace because of the \eiy prominent part wluVh I 
they play.’d in the colonization of New Jersey and iVnn- ^ 
\vlvania. 

Tlie history ol thiakerism in England may 1 h' divided into 
iiiree periods: (t) from th.* first preaching of (ieorge Eox in ‘ 
.i0.|7 to the 'I'oliTal ion Act i6S(j ; (2) Jrom i6Sg to the e\angeliral . 
movement in 1835 ; (3) from 1835 to the [iresent lime. ! 

I. Period i 6 ^y-ibSt). — Georgi* iA>.\ (1621 R’pi). tlic Min of a •' 
weaver ui Jtraylon-in the (day (now called Eenn\ Drayton) in 
l.eicesterslure, was lie* iounder of tlic Society. He ; 
began his publu ministry in rb-t/, l>ut there is no : 
evidence to show that he .set out to form a .separate 
religious body. ]m])ressed tw the formalism and ^icadness ot 
contemporary ('hristianity (of which there is nuuMi evidence ; 
in the confessions of the Jhiritan writers themselves) he eTn])ha- . 
sized the importance of repentance and y)ersoruil striving after j 
the truth. When, however, his preaching attracted followers, 1 
a community began to be formed, and traces of organizatKai * 
and discipline may be noted in very early times. In 1652 a ' 
number of people in Westmorland and north Lancashire who j 
had separated from the common national worship,' came under j 
the influence of Fox, and it was thi.s community (if it can be so | 
called) at Preston Patrick wliich formed the nucleus of the j 
(Juakcr church. For two years the movement spread lapidly j 
throughout the north of England, and in 1654 more than sixty 
ministers went to Norwich, London, Bristol, the Midlands, ; 
Wales and other parts. lu)x and his fellow'-preachers spoke , 
whenever opportunity offered, — sometimes in churches (declining, j 
for the most part, to occupy the pulpit), sometimes in bams, j 
sometimes at market crosses 'The insislcniT on an inward j 
spiritual experience was the great contribution made by Friends j 

’ At the time referred to, and during tlie t'oinmonweaTii, the j 
l»ulpit ■. of the cathedrals and cliuTclies wci e oi ciipied bv iCpiscopalians J 
of the Richard Baxter type, Ihcsbyterians, Indej^-endeut - and a lew j 
Baptists. It IS the.se, and not the clergy ol tiic Cliurcli ol England, | 
who arc continually relcrred to by George Eox as “ I 


to the religious life of the time, and to thousands it came as a new 
revelation. Tlierc is evidence to show that the arrangement 
for this “ publishing of Truth ” rested mainly with Fox, and 
that the expenses of it and of the foreign missions were borne 
out of a common fund. Margaret Fell (1614-1702), wife of 
Thomas Fell (1598-1658), vice chancellor of the duchy of Lan- 
caster, and afterwards of George Fox, opened her house, Swarlh- 
more Hall near UlversLon, to these preachers and probably 
contrib ited largely to this fund. 

Their insistence on the personal aspect of religious experience 
made it impos:siblc for Friends to countenance the setting apart 
of any man or building for the purpose of divine worsliip to 
the exclusion of all others. The operation of the Spirit was in 
no way limited to time, or individual or place. The great slrcs.s 
which they laid upon this aspect of Christian truth caused them 
to be charged with unbelief in the current orthodox views as 
to the inspiration of the .Scriptures, and the [person and work of 
Christ, a charge which they always denied. Contniry to the 
I’uritan teaching of the time, they insisted on thi* possilnlity, 
in this life, of complete victory o\ it sin. Robert Barclay, writing 
sonic twenty years later, admits of degrees of perfection, and the 
po.ssibiliiy of a fall from it {Apology, IVop. viii.). Such leaching 
necc.ssariiy brought b'ox and his friends into conflict with all 
the religious bodies of England, and they were continually 
engaged in strife with the Presbyterians, Indejx'iidenLs, IkiptLls, 
Ejiiscopalians and the wilder sectaries, siicli as the Ranters and 
the Muggletonians. The strife was often conducted on bolli sides 
with a zeal and bitterness of language whii'h were character- 
istic of the period. Although there was little or lu) str(‘ss laid 
on either tlu‘ joys or the terrors of a future life, the movenicnl 
was not infrequently accompanied by nio.st of tln>se ph>si('al 
symptoms which usually go with v(*hement appeals to liie 
conscience and emotions of a. rude multitude. It was owing Vo 
these fihysical manifestations that the name " <;uak(T was 
either first given or \va.s regardiul as ap|>n>priate when given for 
another reason (see h'ox's Joimial I'oneerning Justice Bennet ;it 
Derby in 1650 anrl Ban'Iav's Apology, Prop, u, §<S). The ear)> 
iM'iends dcrinitely assiTted that tho.se who did not know (juaking 
and trembling were strangeis to the e.xpcrieuet* ol Mo.ses, David 
and othei saints. 

Some of lh<‘ earliest 'ullu'rdus indulged in I'xlravagani'e.’^ of 
no measured kind. Sona* of them imitated tlu* Ih'biew prophets 
in the pcrlormaiu.e ol symbolic acts of denuiuiation, forelellii g 
or warning, going barelnol, or in sackeloUi or iindre.s.s. and, in a 
few ca.ses, for biief jicriod.-,, altogether naked ; (w eii wouku ii] 
some cases di.stinguished lln in.selves by extras uganc e of f ondnet. 
'Hie case of James N.ivler (1O17?- 1660), who, in s|)ile of i'ox’s 
grave warning, allowed Me.ssianic homage to be paid t«) him, is the 
lies! known ol these instanci s ; tliey are to be i-xjilaincd partis 
by menial dislurbaia’c, resulting fiom the undue [nominence ol 
a single idea, and |)artl\ by the general religion.^ ex(.ileinent of 
the time and the rnderu'.ss of manners pres'ailing in the ela.sses (d 
society Inim which many of these individual.^ came. It must be 
remembered that at this linK*. and for long after, there was n(' 
defliiite or formal inember.'.hip or .system of admission to the 
.soeietv, and it was open to any one by attending tlie meetings 
to gain the reputation of lieing a ';uaker. 

The activity of the early Friends was not ( (jnrmcd to England 
or even to the British J.sles. J*bx and others travelled in America 
and the West India Islands ; another reach(‘d Jeni.‘>alein and 
preached against the sui>er.slili<>n ol the monks; Mary Fisher 
(11. 1652-1697), “a religious maiden,” vi.siU'd Smyrna, the 
Morea and the court of Alahoinmed I\'. at Adrianople ; Alex- 
ander Parker (1628-1689) went to Africa; others made their 
way to Rome ; two women were iiTij)ri.soned by the Inquisition 
at Malta; two men passed into Austria and Hungary; and 
William J*enn, George I'o\ and several others preached in 
Holland and GcTinany. 

It was only gradually that the (Juaker community clothed 
itseij with an organization. 'Lhe beginning of this appears to be 
clue to W'illiam Dew.sbury (1621-1688) anil George Fox; it was 
not until 1666 that a complete sy. stern of cliurch organization 
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was established. The introduction of an ordered system and 
discipline was, natural!)', viewed with some suspicion by people 
taught to believe that the inward light of each individual man 
was the only true guide for his conduct. The project met with 
fletermined opposition for about twenty years (i675-i6<)5) 
fr(»m persons ol considerable repute in the body. John Wilkinson 
and John Story of Westmorland, together with William Rogers 
of Bristol, raised a party against Fox concerning the management 
of the affairs of the society, regarding with suspicion any fixed 
arrangement for meetings for conducting church business, and 
in fact hardly finding a place for such meetings at all. They 
stood for the principle of Independency against the Presbyterian I 
form of church government which Fox had recently established 
in the “ Monthly Meetings ’’ (see below). They opposed all 
arrangement for the orderly distribution of travelling ministers 
to different localities, and even for the payment of their expenses 
(.see above) ; they also strongly objected to any disciplinary 
power being entrusted to the women’s separate meetings for 
business, which had become of considerable importance after 
the Plague (1665) and the Fire of London (1666) in consequence 
of the need for poor relief. They also claimed the right to meet 
secretly for worship in time of persecution (see below). They 
drew a ccmsidcrable following away with them and set up a 
rival organization, l)ut before long a number returned to their 
original leader. William Rogers set forth his views in The 
Christian Quaker, 1680 ; the story of the dissension is told, to 
some extent, in The Inner Life of the Religious Societies of the 
Commonwealth, by P. Barclay (not the “ Apologist ”) ; the best 
account is given in a pamphlet entitled Micah\^ Mother l\v John 
S. Rowntree, 

Robert Barclay {q.v,), a de.scondant of an ancient Scottish 
tamilw who had received a liberal education, principally in l^aris, 
at the Scots ( ollege, of which his uncle was rector, joined the 
()uakers about 1666, and William Penn {q.v.) came to them about 
two years later. The (,)uakers had always been active contro- 
'.'ersialisls, and a great l)ody ol tracts and papers was issued by 
them ; but hitherto these had been of small account from a 
liternrv point of view. Now, how'cver, a more logical and 
scholarly aspect was given to their literature by the writings of 
Barela)-, especially his Apology for the True Christian Divinity 
published in Latin (167(1) and in English (1678), and by the 
works of Penn, amongst which No Cross No Crotvn and the 
Maxims or Fruits of Solitude are the best known. 

During the whole time between their rise and the passing of 
the 'Foleration Act i68g, tlie (^luakers were the object of almost 
continuous persecution which they endured with 
extraordinary constancy and patience ; they insisted 
on the iluty of meeting openly in time of pensecu- 
!i(Ui, <leclining to hold secret assemblies for worship as other 
Nonconformists were doing, 'riic number who died in prison 
approached 400, and at least 100 more perished from violence 
and ill-usage. A petition to the first parliament of Charles 11 . 
stated that 3170 had been imprisoned : the number rose to 4500 
in 1662. the Fifth Monarchy outbreak, in which Friends w'ere 
in no way concerned, being large!)' responsible for this increase. 
'Inhere is no evidence to sliow that they were in any way con- 
ne< ted with any (»t the plots of the Commoruvealth or Rcstv>ration 
periods. A petition^to James 11 , in 1685 stated that 1460 were 
then in prison. I’nder the Quaker Act of 1662 and the ( on- 
venticle Act of 16O4 a number w'cre transported out of England, 
and under the last-named act and that of 1670 (the .second 
( onvenlicle .Act) hundreds of households w'ere despoiled of all 
their goods. The penal laws under which Friends suffered may 
be ilivided chronologically into those of the (’ommonwealth anil 
the Restoration periods. Under the former there were a few' 
charges of pkitting against the government. Several imprison- 
ments, including tliat of George Fox at Derby in 1650- 1651, were 
brought about under the Blasphemy .Act of 1650, which inflicted 
penalties on any one w'ho asserted himself to be ^'ery God or equal 
with (lod, a charge to which the Friends were peculiarly liable 
owing to their doctrine (ff perfection. After a royalist insurrec- 
tion in 1655, a proclamation was issued announcing that persons 


suspected of Roman Catholicism would be required to take an 
oath abjuring the papal authority and transubstantiation. The 
Quakers, accused as they were of being Jesuits, and refusing to 
take the oath, suffered under this proclamation and under the 
more stringent act of 1656. A considerable number were flogged 
under the Vagrancy Acts (39 Eliz. c. 4 ; 7 Jac. I. c. 4), which were 
strained to cover the case of itinerant Quaker preachers. They 
also came under the provisions of the acts of 1644, 1650 and 1656 
directed against travelling on the Lord’s day. The interruption 
j of preachers when celebrating divine service rendered the offender 
liable to three months’ imprisonment under a statute of the first 
year of Mary, but Friends generally waited to speak till the 
service was over.^ The Lord’s Day Act 1656 also enacted 
penalties against any one disturbing the service, but apart from 
statute many Friends were imprisoned for open contempt of 
ministers and magistrates. At the Restoration 700 Friends, 
imprisoned for contempt and some minor offences, were set at 
liberty. After the Restoration there began a persecution of 
Friends and other Nonconformists as such, notwithstanding the 
king’s Declaration of Breda which had proclaimed liberty for 
tender consciences as long as no disturbance of the peace was 
caused. Among the most common causes of imprisonment was 
the practice adopted by judges and magistrates of tendering to 
Friends (particularly when no other cliarge could be proved 
against tliem) the Oaths of Supremacy and Allegiance (5 Eliz. 
c. I & 7 Jac. J. c. 6). The refusal in any circumstance to take 
an oath led to much suffering. The Act 3 Jac. 1 . c. 4, passed 
in consequence of the Gunpowder Plot against Roman ('at holies 
for not attending church, was put in force against Friends, and 
under it enormous fines were le^'ied. I’he (Juakcr Act 1662 
and the C'onventicle Acts of 1664 and 1670, designed to enforce 
attendance at church, and inflicting severe penalties on those 
attending other religious gatherings, were responsible for the 
most .sc\'ere persecution of all. The act of 1670 gave to informers 
a pecuniary interest (the)’ were to have one- third ol the fine 
imposed) in hunting down Nonconformists who broke the law, 
and this and other statutes were unduly strained to secure con- 
victions. A .somewhat similar act of 35 Eliz. c. i., enacting even 
more severe penalties, had never been repealed, and was some- 
times put in force against Friends. The Militia Act 1663 ( 14 Car. 
11. c. 3), enacting fines against those who refused to find a man for 
the militia, was occasionally put in force. The refusal to pay 
tithes and other ecclesiastical demands led to continuous and 
heavy distraints, under the various law's made in that behalf. 
This state of things continued to some extent into the 19th 
century. For further information see “ The Penal I.aws affect- 
ing Early Friends in England ” (from which tlu* foregoing sum- 
mary is taken) by Wm. ('has. Braithw'aile in The First Puhlishers 
of Truth, On the 15th of March 1672 Charles II. issued his 
declaration suspending the penal laws in ecclesiastical mat tens, 
and shortly afterwards, by pardon under the great seal, he 
released nearly 500 quakers from prison, remitted their fines and 
j released such of their estates as were forfeited by praemunire. 

I It is of interest to note that, although John Bunyan was bitterly 
opposed to (Quakers, his friends, on hearing of the petition 
contemplated by them, requested them to in.sert his name on the 
list, and in this way he gained his freedom. 'J'he dissatisfaction 
which this exercise of the royal prerogative arou.scd induced the 
king, in the following year, to withdraw his proclamation, and, 
notwithstanding appeals to him, the persecution continued 
intermittently throughout his reign. On the accession of James 
II. the Quakers addressed him (sec above) with some hopt on 
account of his know'n friendship for William Penn, and the king 
not long afterwards directed a stay of proceedings in all matters 
pending in the exchequer against Quakers on the ground of non- 
attendance at the national w orship. In 1687 came his declaration 
for liberty of conscience, and, after the Revolution of 1688, the 
Toleration Act 1(^89 put an end to the persecution of Quakers 
(along w'ith other Dissenters) for non-attendance at church. 

* On the wliole subject of preaching “after the priest had done," 
sec Itarclay’s Inner Life of the Religious Societies of the Common- 
wealth, ch. xii. 
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VoT many years after this they were liable to imprisonment for 
non-payment of tithes, and, together with other Dissenters, 
they remained under various civil disabilities, the gradual removal 
of which is part of the general history^ of England. In the years 
succeeding the Toleration Act at least twelve of their number 
were prosecuted (often more than once in the spiritual and other 
courts) for keeping school without a bishop’s licence. It is 
coming to be recognized that the growth of religious toleration 
owed much to the early Quakers who, with the exception of a 
few Baptists at the first, stood almost alone among Dissenters in 
holding their public meetings openly and regularly. 

The Toleration Act Was not the only law of William and Mary 
which benefited Quakers. The legislature has continually had 
regard to their refusal to take oaths, and not only the said 
act but also another of the same reign, and numerous others, 
subsequently passed, have respected the peculiar scruples of 
Friencis (see Davis’s Digest of Legislative Enact tnents relating 
to Friends, Bristol, 1820). 

2. Period lOSg y<?yj.~From the beginning of the i8th 
century the zeal of tlie Quaker body abated. Although many 

“ General ” and other meetings were held in different 
^UcUneJ parts of the country for the purfiose of setting forth 

Quakerism, the notion that the whole (’hristian church 
would be absorbed in it, and that the Quakers were, in fact, the 
cfiurch, gave place to the conception that they were “ a peculiar 
people ” to whom, more than to others, had been given an under- 
standing of the will of (iod. 'I'he Quakerism of this period was 
largely of a traditional kind ; it dwelt with increasing emphasis 
on the peculiarities of its dress and language; it rested much 
upon discipline, which developerl and hardened into rigorous 
forms ; and the correction or exclusion of its members occupied 
more attention than did the wanning of converts. 

h'xcluded from political and municipal life by the law\s w'hicli 
recjuired either the taking of an oath or joining in the Lord’s 
Supper according to the rites of the Established (’hurch, exclud- 
ing themselves not only from the frivolous pursuits of pleasure, 
but from music and art in general, attaining no high average 
Itw'ol of literary culture (though producing some men of eminence* 
in science and medicine), the Quakers occupied themselves 
mainly with trade, the business of their Society, and the calls of 
philanthropy. From early times (ieorge Fox and many others 
liad taken a keen interest in education, and in 1779 there was 
founded, at Ackw'orth, near Pontefract, a school for boys and 
girls ; this was followed by the reconstitution, in 1808, of a 
school at Sidcot in the Mendips, and in iSri, of one in Islington 
Road, London ; it was afterwards removed to Croydon, and, 
later, to Saffron Walden. Others have since been establishecl 
at York and in other parts of England and Ireland. None of 
them are now reserved exclusively for the children of Friends. 

During this period Quakerism was sketched from the outside 
by two very different men. Voltaire (Dictionnaire Philosophique, 
“ Quaker,” “ Toleration ”) described the body, which attracted 
his curiosity, his sympathy and his .sneers, with all his brilliance. 
I’homas Clarkson {Portraiture of Quakerism) has given an 
elaborate and sympathetic account of the Quakers as he knew 
them when he travelled amongst them from house to house on his 
crusade against the slave trade. 

3. From — During the i8th century the doctrine of the 

Inward Light acquired such exclusive prominence as to bring 
about a tendency to disparage, or, at least, to neglect, the written 
word (the Scriptures) as being “ outward ” and non-essential. 
In the early part of the 19th century an American Friend, Elias 
Hicks, pressed this doctrine to its furthest limits, and, in doing .so, 
he laid stress on “ Christ within ” in such a way as practically 
to take little account of the person and work of the “ outward,” 
i.e. the historic Christ. The result was a separation of the Society 
in America into two divisions w'hich persist to the present day 
(.see below, “ Quakerism in America '*). This led to a counter 
movement in England, known as the Beacon Controversy, 
from the name of a warning publication issued by Isaac Crewd.son 
of Manchester in 1835, advocating views of a pronounced “ evan- 
gelical ” type. Much controversy ensued, and a certain numl)er 
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of Friends (Beaconiics as the}' are sometimes called) departed 
from the parent stock. They left behind them, however, many 
influential meml)ers, who may be described as a middle party, 
and who strove to give a more “ evangelical ” tone to Quaker 
doctrine. Joseph John (iurney of Norwich, a brother of Eliza- 
beth Fr>^, by means of his high social position and his various 
writings (some published before 1835), was the most prominent 
actor in this movement. Those who (juitted the Society main- 
tained. for .some little time, a separate, organization of their 
own, but sooner or later most of them joined the Evangelical 
Church or the Plymouth Brethren. 

Other causes have been at work modifying the Quaker society. 
The rept*al of the Test Act, the admission of Quakers to l*arlia 
ment in consequence of their being allowed to aflirm instead (»f 
taking the oath (1832, when Jo.seph Pease was elei'ted lor South 
Durham), the establishment ot the University of London, and, 
more recently, the opening of the universilie.s of Oxford and 
Cambridge to Nonconformists, have all had their effect upon the 
body. It has abandoned its peculiarities of dress and language, 
as well as its hostility to music and art, and it has cultivated a 
wdder taste in literature. In fact, the number ol men, eithei 
Quakers or ot Quaker origin and proclivities, wlu* occupy 
positions of influence in English life is large in proportion to 
the small body with which they arc connected. During the 19th 
century the interests (}f I'Viends became widened anrl they are 
no longer a close community. 

Doctrine. -- It is not (*asy to state with certainty the doctrim.s 
of a body which (in England at least) has never demanded sub- 
scription to an\' creed, and whose views have undoubtedly 
undergone more or less definite changes, 'rhere is not now the 
sharp distinction whic h formerly existed betNveen h'riends and 
other non-sacerdotal evangelical bodies ; these have*, in theoi*} 
at least, largely accepted the spiritual message of (.)uakerisrn. 
By their special insistence on the fact of immediate communion 
between God and man, Friends havT been led into those \iews 
and practices which still mark thi'in off from their lellow- 
Christians. 

Nearly all their distinctive views (e.g. their refusal to take 
oaths, their testimony against war, their disuse of a professional 
ministry, and their recognition of women’s ministry) were being 
put forward in England, by various individuals or sects, in the 
strife which raged during the intense religious cxcitem(*nt of the 
middle of the 17th century. Nevertheless, before the rist* of the 
Quakers, these views w'ere nowhere found in conjunction as held 
by any one set of people ; still less were they regarded as tla^ 
outcome of any one central belief or principle. It is rather in 
their emphasis on this thought of Divim* ('ommuni«)n, in their 
insistence on its reasonable con.sequences (as it seems to them), 
that Friends constitute a .separate community. 'J'Jie appoint- 
rnent of one man to preach, to the exclusion of others, whether 
he feels a divine call so to do or not, is regarded as a limitation 
of the w^ork of the Spirit and an undue concentration of that 
re.sponsibility whic h ought to be shared by a wider circ le. l*or 
the same reason they rcfii.se to occupy the time of worship with 
an arranged programme of vocal service ; they meet in silence, 
desiring that the service of the meeting shall depend 
on spiritual guidance. Thus it is left to any man 01 ^onhip, 
woman to offer vocal prayer, to read the Scriptures, 
or to utter such exhortation or teaching as may sec*m to be 
called for. Of late years, in certain of their jneetings on Sunday 
evening, it has liecome c ustomar}' for part of the time to be 
occupied with set addresses for the j)urpo.se of instructing the 
members of the congregation, or of convc ying the Quaker mes.sage 
to others who may be present, all their meetings for worship 
being freely open to the public. In a few meetings hymns are 
occasionally sung, ver>’ randy as part of any arrangement, 
but almost always upon the request of some individual for a 
particular hymn appropriate to the need of the congregation. 
The periods of silence are regarded as times of worship ecjually 
with tho.se occupied with vocal service, inasmuch as Friends 
hold that robustness of spiritual life is best promoted by earne.st 
striving on the part of each one to know the will of (iod for 

XI. 8 
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himself, and to* be drawn into Christian fellowship with the impulses of human nature, and not from the seed of divine life 
other worshippers. The points on which special stress is laid with its infinite capacity of response to the Spirit of God. Their 
are:— (i) the share of responsibility resting on each individual, testimony is not based primarily on any objection to 
whether called to vocal service or not, for the right spiritual the use of force in itself, or even on the fact that 
atmosphere of the Meeting, and for the welfare of the congrega- war involves suffering and loss of life ; their root objection is 
tion ; (2) the privilege which may be enjoyed by each worshipper based on the fact that war is both the outcome and the cause of 
of waiting upon the Lord without relying on spoken words, ambition, pride, greed, hatred and everything that is opposed to 
however helpful, or on other outward matters ; freedom the mind of Christ; and that no end to be attained can justify 
for each individual (whether a Friend or not) to speak, for the the use of such means. While not unaware that with this, as 
help of others, such message as he or sl)e may feel called to utter ; with all moral questions, there may be a certain borderland of 
(4) a fresh sense of a divira' call to deliver the message on that practical difficulty. Friends endeavour to bring all thing.s to the 
[>articular occasion, whether previous thought has been given test of the Realities which, though not seen, arc eternal, and 
to it or not. Tlie idea which ought to underlie a Friends’ meeting to hold up the ideal, set forth by George Fox, of living in the 


is thus set forth by kolMsrt Barclay : “ When I came into the 
silent assemblies of (hd's people, J felt a secret power among 
them, which touched my heart, and as I gave way unto it, 1 
found the evil weakening in me and the good raised up*'(^poi/jp', 
XL 7). Tn many places Friends have ftslt the need of bringing 
spiritual help to those who are unable to profit by the .somewhat 
severe discipline of their ordinary manner of worship. To meet 
this need they hold (chiefly on Sunday evenings) meetings which 
are not professedly ‘‘ Friends' meetings for worship,” but which 
are services conducted on lines similar to those of other religious 
bodies, with, in sc^me cases, a portion of time set apart for silent 
worship, and freedom for any one of the congregation to utter 
words of exhortation or prayer. 

From the. heginning Friends have not practised the outward 
ordinances of Baptism and the l-ord’s Supper, even in a non- 
sacerdotal spirit. T'hcy attach, however, supreme value to the 
rc.dilies of which the observances are reinincltTS or types— on the 
Baptism which is more tlian [iiitting away the filth of the flesh, 
and on the vital union with C!hrist which is behind any outwanl 
ceremony. TTuar testimony is not primarily against the.se 
outward observances ; their disuse of them is due to a sense 
of the danger of substituting the shadow for the reality. They 
believe that an cxpiTiencc of more than 250 years gives ample 
warrant for the belief that (!hrist did not command them as a 
perpetual outward ordinance ; on the contrary^ they hold that 
it was alien to 11 is method to lay down minute, outw'ard rules 
for all time, hut that He enunciated principles which Ilis Church 
should, under the guidance ol tlie Holy Spirit, apply to the 
varying needs of the day, T'hcir contention that every event of 
life may be turned into a .sacrament, a means of grace, is summed 
up in th<‘ words of Stephen Cirellel : ” 1 veiy' miu h doubt 
whethtT, since the Lord liy His grace l*ronght me into the faith 
of His dear Son, I have ever broken bread or drunk wine, even 
in the ordinary course of life, w ;thout the remembrance of, and 
.some dcA tnit feeling regarding, the broken body and the blood- 
slu'dding oi my dear T.ord and Saviour.’’ 

When the ministry* of any man or woman has been found to 
be helpful to the congregation, the Monthly Meeting (see below) 
Miniatem consideration, record the fact that 

* ’ it believes the individual to have a divine call to the 

ministry, and that it encourages him or her to be faithful to the 
gift. Such ministers arc said to be “ acknowledged ” or “ re- 
corded " ; they are emphatically not appointed to preach, and 
the fact t)f their acknowledgment is not regarded as conferring 
any special status upon them. The various Monthly Meetings 
appoint Jilders, or some body of Friends, to give advice of 
encouragement or restraint as may be needed, and, generally, 
to take the ministry under their care. 

With regard to the ministry of women, Friends hold that 
there is no evidence that the gifts of prophecy and teaching are 
Women contrary, they .see that a 

manifest blessing has rested on women’s preaching, 
and they regard its almost universal prohibition as a relic of the 
seclusion of women which was customary in the countries where 
('hristianity took its rise. The particular prohibition of Paul 
(i Cor. xiv. 34,35) they regard as due to the special circumstances 
of time and place. 

Friends have always held that war is contrary to the precepts 
.\nd spirit of the (Jospel, belie\’ing that it springs from the lower 


virtue of that life and power whicli takes away the occasion of 
war. 

Friends have always held that the attempt to enforce truth- 
.speaking by means of an oath, in courts of law and elsewhere, 
lends to create a double standard of truth. They find oatba 
Scripture warrant for this belief in Matt. v. 33-37 and * *' 
James v. 12. Their testimony in this respect is the better under- 
stood when we bear in mind the lai^e amount of perjury in the 
law courts, and profane swearing in general which prevailed 
at the time when the Society took its rise. “ People swear to 
the end that they may speak truth ; Christ would have men 
spealc truth to the end they might not swear ” (W. Penn, A 
Treatise of Oaths). 

With regard to the fundamental doctrines of Cliristianity, 
the l)elief of the wSociely of Friends does not es.scntially differ 
from that of other Christian bodies. At the same time 
their avoidance of exact definition embodied in a rigid 
creed, together with their disuse of the outward ordinances of 
Baptism and the Supper, has laid them open to considerable 
mi.sunderstanding. As will have been seen, they hold an exalted 
view of the divinity and work of ('hrist as the W^)rd become 
flesh and the Saviour of the world ; but they have always shrunk 
from rigid Trinitarian definitions. T'hey believe that the same 
Spirit who gave forth the Scriptures still guides men to a right 
understanding of them. “You profess the Holy Scripture.s : 
but what do you witness and experience ? WTiat interest have 
you in them ? (an you set to your seal that they are true by 
the work of the same spirit in you that gave thcui forth in the 
holy ancients .f* " (William Penn, .^4 Summons or Call to ChriS’ 
lendom). At ( ertain periods thi.s doctrine, pushed to an extreme, 
lias led to a practical undervaluing of the Scriptures, but of late 
limes it has laiabled Friends to face fearlessly the conclusions 
of modern criticism, and lias contributed to a largely increased 
interest in Bible study. During the past few years a new move- 
ment has been started in the shape of lecture schools, lasting for 
longer or shorter jieriods, for the purpose of studying Biblical, 
ecclesiastical and social subjects. In 1003 there was established 
at Woodbrooke, an estate at Selly Oak on the outskirts of 
Birmingham, a jx‘rmanent settlement for men and women, for 
the study of these questions on modem lines. The outward 
beginning of this movement was the Manchester Conference of 
1895, a turning-point in (>uaker history*. Speaking generally, 
it may be noted that the Society includes various shades of 
opinion, from that known as “ evangelical,” with a certain 
hesitation in receiving modern thought, to the more “ advanced ” 
position which finds greater freedom to consider and adopt new 
suggestions of scientific, religious or other thinkers. T’lic 
differences, however, are seldom pressed, and rarely become acute. 
Apart from points of doctrine which can be more or less definitely 
stated (not always with unanimity) Quakerism is an atmosphere, 
a manner of life, a method of approaching questions, a habit and 
attitude of mind. 

Quakerism in Scotland . — Quakerism vr&s preached in Scotland 
very soon after its rise in England ; but in the north and south 
of Scotland there existed, independently of and before this 
preaching, groups of persons who were dissatisfied with the 
national form of worship and who met together in silence for 
devotion. They naturally fell into this Society. In Aberdeen 
I the Quakers took conskierable hold, and were there joined by 
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some persons of influence and position, especially Alexander 
J affray, sometime provost of Aberdeen, and Colonel David 
Barclay of Ury and his son Robert, the author of the Apology. 
Much light has been thrown on the history of the Quakers in 
Aberdeenshire by the discovery in 1826 at Ury of a MS. Diary 
of Jaffray, since published with elucidations (2nd ed., London, 
1836). 

Ireland . — The father of Quakerism in Ireland was William 
Edmondson ; his preaching began in 1653 >1654. The History oj 
the Quakers in Ireland (from 1653 to 1752), by Wight and Rutty , 
may be consulted. Dublin Yearly Meeting, constituted in 1670, 
is independent of London Yearly Meeting (see below). 

America.— In July 1656 two women Quakers, Mary Fisher and 
Ann Austin, arrived at Boston. Under the general law against 
heresy their books were burnt by the hangman, they were 
searched for signs of witchcraft, they were imprisoned lor live 
weeks and then sent away. During the same year eight others 
were sent back to England. 

In 1656, 1657 and 1658 laws were passed to prevent the intro- 
duction of Quakers into Massachusetts, and it was enacteil 
that on the first conviction one ear should be cut off, on the 
second the remaining ear, and that on Ihe third con\'iction the 
longue should be bored with a hot iron. Fines were laid upon 
all who entertained these people or were present at their meetings, 
riicreupon the Quakers, w'ho w'cre perhaps not without the 
obstinacy of which Marcus Aurelius complained in the early 
Chri.stians, rushed to Ma.ssachu.s(itts as if invited, and the result 
was that the general court of the colony banished them on pain of 
death, ami four of them, three men and one w'ornan, were luinged 
for refusing to depart irom the jurisdiction or for obstinately 
returning within it. That the Quakers were, at times, irritating 
cannot be denied : .some of them appear to have publicly 
mocked the institutions and the rulers of the colony and to have 
interrupted public w’orship ; and a few' of their men and w’omen 
acted with the fanaticism and disorder which frequently charac- 
terized the religious controversies of the time. 'Die particulars 
of the proceedings ol (iovernor Endecott and the magistrates of 
New England as given in Hesse’s Sufferings oj Ike Quakers (sec 
below) arc startling to read. On the Restoration of Charles II. 
a memorial was pre.sentcd to him by the Quakers in England 
.stating the persecutions which their felkjw-mernbers had under- 
gone in New' Faigland. Even the cnrcle.ss ('harlcs was moved 
to issue an order to the colony which effectually stopped the 
hanging ol tlie Quakers for their religion, though it by no means 
jiLit an end to the persecution of the body in New luigland. 

It is not wonderful that the Quakers, persecuted aruj oppressed 
at home and in New England, should turn their eyes to the 
unoccupied parts of .America, and cherish the hope of founding, 
amidst their woods, some refuge from oppre.ssion, and .some 
likeness of a city of God upon earth. As early as 1660 George 
h'ox w'as considering the cjuestion of buying land from the 
Indians. In 1671-1673 he had visited the American plantations 
from Carolina to Rhode Island and had preached alike to Indians 
and to settlers ; in 1674 a portion of New' Jersey (^. 7 '.) w’as .sold 
by Lord Berkeley to John Fenw'icke in tru.st for Edward Byllyngc. 
Both these men were Quakers, and in 1675 Fenwickc with a large 
company of his co-religionists crossed the Atlantic, .sailed up 
Delaware Bay, and landed at a f(Ttile spot which he called 
Salem. Byllyngc, having become embarrassed in his circum- 
stances, placed his interest in the state in the hands of Penn and 
others as trustees for his creditors : they invited buyers, and 
companies of Quakers in Yorkshire and London were amongst 
the largest purchasers. In 1677* 1678 five vessels with eight 
hundred emigrants, chiefly Quakers, arrived in the colony (then 
scparatexl from the rest of New Jersey, under tlie name of West 
New Jersey), and the town of Burlington wa.s established. In 
1677 the fundamental laws of West New Jersey were published, 
and recognized in a most absolute form the principles of demo- 
cratic equality and perfect freedom of conscience. Notwith- 
standing certain troubles from claims of the governor of New 
^'ork and of the duke of York, the colony prospered, and in i68j 
the first legislative assembly of the colony, consisting mainly of 
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Quakers, was held. They agreed to raise an annual sum of £200 
for the expenses of their commonwealth ; they assigned their 
governor a .salary of £20 ; they prohibited the sale of ardent 
spirits to tlie. Indians, and forlwlc imprisonment for debt. 

But beyond question the most intere.sting event in connexion 
witli Quakerism in America is the foundation by William Penn 
(q.v.) of the colony of Penn.sylvania, where he hoped 
to carry into effect the principles of his sect — to fiuind 
and govern a colony without armies or military 
power, to reduce the Indians by justice and kindness to civiliza- 
tion and Christianity, to administer justice without oaths, and 
to extend an equal toleration to all persons who professed a 
belief in ( 5 od. Tin* history of this is part of the history of America 
and of Pennsylvania {q.v.) in particular. 'Die chit‘f point of 
interest in the history of Friends in America during the 18th 
century is tlieir effort to clear themselves of complicity in 
slavery and the slave trade. As early as i()7i George Fox when 
in Barbados counselled kind treatment of slaves and ultimate 
liberation of them. William Penn provided for the freedom 
of .slaves after fourteen years’ .servin'. In t688 the (icrirmn 
J'riends of Germantown. Philadelphia, raised the first official 
protest uttered by any rt;ligioiis body iigainsl .slavery. In 1711 
a law was passecl in Peim.sylvania f)rohibiting the importation 
of slaves, but it was rejected by the (’ouneil in England. The 
prominent anti-slaverv' workers were Ralph Sandiford. Benjamin 
Liy, .Anthony Benezet and John Woolrnan.* By the end of 
the 18th century sktvery was practically extinct among Friends, 
and the Society as a whole laboured for its abolition, w'hich came 
about in 1863, tiu* poet Whitti(‘r being one of the (‘liit't writtTs 
and workers in the cause. From early times up to the present 
day I'riends have laboured lor the welfa.r(‘ of the North American 
Indians. The history of the i<)th century is largely one of 
division. Elias llieks (q.v.). of Long Island, N.Y., projHninded 
doctrines in(‘onsistent with the orthodox view's eoneerning 
Christ and the Scriptures, and a separation result(‘d in 1827- 
1828 (see above). Ills follow'crs an* known as “ llieksites,” 
a name not officially used by thernsi‘K'(‘s, and only assented to 
for purposes of descTiplion under some protest. 'I’hey have 
their own organization, f)eing divided into seven yearly meetings 
numbering about 20,000 members, but these meetings form no 
part of the offieia.1 organization which links Lotulcni A'eaily 
Meeting w'ith other bodies of I'riends on the Anierieon eonlinent. 
'I’his separation led to strong insistence* (»n “ cvangelic'al ' vi<‘ws 
(in the usual sense of the term) concerning Christ, llie Atonement , 
imputed righteousness, the Srri])1nres, 'Phis sliowed itself 
in the Beaeonitt* controversy in England (see above), and in a 
further division in America. John Wilbur, a minist(“r of New 
England, headed a party of j)r()lesl against the new evangelical- 
ism, laying extreme stress on the “ Inward Light ” ; the result 
was a further separation of “ Wilburities ” or “the s>caller 
body," who, like the “ Hirksites,” have a, sej)arate indejx ndenl 
organization ol their own. In 1907 they were div ided into seven 
yearly meeting.s (together with some .smaller independent 
bodies, the result ol extreme t*mphasis laid on individnali.sin), 
with a iTiemborshi|) of about 5000. Broadly speaking, the 
‘‘.smaller bodv " is characleri/.eci by a rigid adherence to old 
forms of dress and speech, to a disapproval ol musi^* and nrl, 
and to an insistence on the “ Inward Light " which, at times, 
leaves hut little room for the Scriptures or the historic Christ, 
although with no definite or intended repudiation of them. 
In 1908 the number of “ orthodox ’’ yearly mertings in .America, 
including one in ( anada, was fifteen, with a total membe rship 
of about 100,000. They liave, lor the most part, adojited, to a 
greater or less degree, the “ pastoral .system,” i.c. the appoint- 
ment of one man or woman in c*ach congregation to “ conduct ” 
the meeting for worship mid to carry on pastoral work. In most 
cases the pastor receives a salary. A few of them demand from 
their ministers definite subscription to a s|>ccific body of doctrine, 
mostly of thii ordinary “ evangelical ” type. In the matters of 

^ Woolman'.s Journal .mtl are remarkivble. lie ha?J a 

vision of a political economy ba.sod not on selfishness but on 
not on desire but on .sell-denial. 



228 FRIENDS, SOCIETY OF 


organization, disuse of the outward ordinances (this point is 
subject to some slight exception, principally in Ohio), and women’s 
ministry, they do not differ from English Friends. The yearly 
meetings of Baltimore and J^hiladelphia hav'’e not adopted the 
pastoral system ; the latter contains a very strong conservative 
element, and, contrary to the practice of l^)ndon and the other 
“ orthodox ” yearly meetings, it officially regards the meeting.', 
of “ the smaller body (see above) as meetings of the Society 
of Friends. In i()o2 the “orthodox” yearly meetings in the 
United States established a “ Five Years’ Meeting,” a representa- 
tiv(j body meeting once every five years to consider matters 
affecting the welfare of all, and to further such philanthropic 
and religious work as may be undertaken in common, c.g. 
matters concerning foreign missions, temperance and peace, and 
the welfare of negroes and Indians. Two yearly meetings remain 
outside the organization, that of Ohio on ultra-evangelical 
grounds, while that of Philadelphia has not taken the matter into 
consideration, ('anada joined at the first, and having withdrawn, 
again joined in igoy. 

Scr James Howdeii, History of the Society of Friends in America 
(1850 1854): Alhiii C. and Richard H. Thomas, The Hisioiy of 
Ft lends in America {4th edition, 1005) ; Isaac Sharpless, History of 
Quaker Gouernment tn Pennsylvania (iSgS, iSoy) ; 1 *. Hallowcll, 

the Quaker Invasion of Massachusetts (18187), and The Pioneer 
Quakers (1887). 

(hfi^oniztiiiou and Disci l>lnie,~\'\\o duty of watching over one 
another for good was insisted on by the early Friends, and lias 
been embodied in a .system of di-scipline. Its objects embrace 
((/) admonition lo those who fail in the payment of their just 
del Its, or otherwise w'alk contrary to the standard of (Juaktu* 
ethics, and the exclusion of obstinate or gross offenders from 
the body, and, as incident to this, the hearing of appeals from 
individuals or meetings ('onsidering thern.selves aggrieved ; 
(h) the care and maintenance of the poor and provision for the 
(’hrislian education of their children, for w’hich purpo.se th<* 
Society has established boarding schools in different parts of the 
country ; (r) tin* amicalile .settlement of “ all differences about 
outward things,” cither by the parties in controversy or by the 
submission of tlie di.spute to arbitration, and the restraint of all 
firoceediugs at law between members except by leave ; {d) the 
“ recording ” of ministers (see above) ; (e) the cognizance of all 
steps preceding marriage according lo (Quaker forms ; (/) the 
registration of births, deaths and marriages and the admission 
of inemhers ; (g) the issuing of certificates or letters of approval 
granted to ministers travelling away from ihcir homes, or to 
members removing from one meeting t() another ; and (h) tlie 
management of the property belonging to the Society. The 
meetings for busine.ss further concern themselves >vith arrange- 
ments for spreading the Quaker doctrine, and for carrying out 
various religious, pliilanlhropic and social activities not neces- 
.sarily confined to the Society of Friends. 

Tile ptfsfut organization o( the Quaker church is essentially 
democratic ; every person horn ol Quaker parents is a mombei, and, 
together with those who liave been admitted on their own 
Hertoaic is oiititled to take pari in the busine.ss assemblies 

Inrl*" of any meeting of which he or she is a member. The 

^ * Society is organized as a stories of subordinated mceting.s 
which recall to the miu<l the Presbyterian model. The “ Preparative 
Meeting *’ usually consists of a single congregation ; next in order 
comes the “ Moiitlily Meeting," the executive liody, usually embrac- 
ing seviual Preparative ^te<’l mgs called together, as its name indi- 
cates, monthly (in some cases less often) ; then the " Quarterly 
Me<‘tmg," embracing .s<*veral Monthly Meetings ; and lastly the 
" Yearly Meeting," embracing the whole of Great Britfiin (but not 
Ireland). After several yearly or " general " meetings had been held 
in different places at irregular intervals as need arose, the first ol an 
uninterrupted seriers met in i6(>8. From that date until if)04 it was 
lieM m I^ndon. lii 1005 it met in l.ecds, and in 1008 in Birmingham. 
Its otficial title is " London Yearly Meeting." It is the legislative 
body ol b'riends in Great Britain. It considers questions of policy, 
and some ot its sittings are conferences for the consideration of 
re|>ort.s on religious, philanthropic, educational and social work 
which is carried on. Its si'ssions occupy a week in May of each year. 
Rcpre.senlativcs arc sent from each inferior to each superior meeting, 
but they lifive no precedence over others, and all Friends may 
attend any meeting and take part in any of which they are members. 
Formerly the sy.stem w'as double, the men and women meeting 
separately for their own appointed business. Of late years the 
meetings have been, for the most part, held jointly, with equal 


lilxirty for all men and women to state their opinions, and to serve 
on all committees and other appointments. The mode of conducting 
these nuictings is notewortliy. A secretary or “ clerk," as lie is 
called, acts as chairman or president ; there are no formal resolu- 
tions ; and there is no voting or applause. The clerk ascertains 
W’iiat he considers to be the judgment of the assembly, and records 
it in a minute. The permanent .standing committee of the Society 
is known as the “ Meeting tor Sufferings " (established in 1^75), 
which took its rise in the days when the persecution ot many Friends 
demanded the ('hristian care and material help of tho.se who wen* 
able to givi; it. It is comjiosed of representatives (men and women) 
sent by tfie quarterly meetings, and of all recorded Ministers and 
Fldcrs. Its work is not confined to the interests of Friends; it is 
sensitive to the call of oppre.ssion and distress {e.g. ji famine) in all 
parts of the world, it Iroqueiilly raises largo sums of money to 
alleviate the same, and inlervi'ues, often successfully, and mostly 
\\ithoui publicity, with those m authority who have the power to 
bring about an amelioration. 

The offices known to the Quaker body arc ; (i) that ol ministei 
(Ihe term " office " is not strictly applicable, see aliove as to " record- 
ing ") ; (2) ol eldei\ wliose duty it is " to encourage and helj) young 
ministers, and advise others as they, in the wisdom of God, see 
occasion " ; (3) of overseer, to whom is especially entrusted that 
duly of Christian care tor and interest in one another which Quakers 
recognize as obligatory in all Ihe members of a cliurch. In most 
Monthly Meetings llie caie ol the jioor is committed to the overseers, 
'fliesc officers hold, from time to time, meetings separate Iroin the 
general assemblies of the meinlier'', but Ihe sjiecial organization for 
many years known as tiu* Meeting ol Ministers and Elders, recon- 
stituted m 187b as the Meeting 011 .Ministry and Oversiglit, came to 
an c'Ud in 190b 1907. 

This jireseiit lorm both of organization and of discijiline has been 
readied only by a piocess ol d'*vel()pinenl. As eaiiy as Tb52-jb54 
llien? is evidence of some slight organization lor dealing with 
marriages, poor rebel, " ibsordeiiy walkers," matters of arbitration, 
&c. 'flu* Quarterly 01 " (ie.neral ’’ meetings of the different counties 
.seem lo have Ix'en the lirsi unions ol .separate congregations. In 
jf)()b h'ox established Monthly Meetings; in 1727 elders wen* lirsi 
iqijioinled ; m 1752 overseers were added; and in 1737 the right 
ot child! en of Quakers to he lonsidored as minnbers was fully 
recognized, ('oiicerning the i8th century in general, see above. 

01 Idle years the stringency of the Quaker discipline has been 
rel.ix<‘<l t!i(‘ jH'cnliarities of dress and language have been 
abandoned ; marriage with a non-member or ludwecn two non- 
members is now possible at a Quaker mccting-hou.se ; and marnage 
elsewhere has ceased to involve exclusion from the body. Above 
all, many ol its members havi* come to the conviction, which is 
not new, but old, that the virtues which can be rewarded and the 
vices which can be punished by external diseijihne are not as a rule 
the virtues and the vices that make or mar the soul " (Hatch, 
Hampton Lectures, 81). 

A genuine vein of philanthropy has always existed in the Quaker 
body. In nothing has this been more conspiciiou.s than in the 
matter of si, i very. Georgt' box and William J*enn p... 

laboured to .secure the leligious teaching of slaves. As . 
e.irly a.s 167b the assembly of Barbados pas.sed “ An Act . 
to prevent the people called Quakers from bringing * 

negroes to their meetings." On the attitude of Friends in America 
to slave.ry, see the section ‘‘ Quakerism in America ” (above). In 
1783 the first petition to the Hou.se of t'ornmons for the abolition 
ot the slave trade and slavery went up irom the Quakers ; and in the 
long agitation which ensued the Society look a prominent part. 

In 1798 Joseph ].ancastcr, himself a Friend, opened his first school 
for the i*<lucation of the poor ; and the caiisiJ of imsectarian religious 
education found in the Quakers steady supjiort. They also took an 
active part m Sir Samuel Romilly’s efforts to ameliorate the penal 
code, in prisi^u reform, with which the name of Elizabeth Fry (a 
Friend) is e.sjiecially connected, and in the efforts to ameliorate the 
condition of lunatics in England (the Friends' Retreat at York, 
founded in 1792, was the earliest example in England of kindly 
treatment of thi: insane). It is noteworthy that Quaker efforts for 
the education of the poor and philanthropy in general, though they 
have always been Christian in character, have not been undertaken 
primarily for the purpo.se of bringing proselytes within the body, 
and have not done so to any great extent. 

By means of the Adult Schools, Friends have licen able to exercise 
a religious influence beyond the borders of their own Society. The 
movement began in Birmingham in 1845, in an attempt 
to help thi! loungers at .street comers ; reading and ^ 
writing were the chief inducements offered. The schools 
are unsectarian in character and mainly democratic in government ; 
the aim is to draw out what is best in men and to induce them to act 
for the help of their fellows. Whilst the work is es.sentially religious 
in character, a well equipped school also caters for the social, 
intellectual and physical parts of a man's nature. Bible leaching is 
the central part of the school session : the lessons are mainly con- 
cerned with life’s practical problems. The spirit of brotherliness 
which prevails is largely the secret of the success of the movement. 
At the end of 1909 there were in connexion with the " National 
Council of Adult-School Associations" 1818 "schools" for men with 
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a membership of about 113,789 ; and 402 for women with a member- 
ship of about 27,000. The movement, which is no longer exclusively 
under the control of Friends, is rapidly becoming one of the chief 
means of bringing about a religious feliowshi]> among a class which 
the organized churches have largely failed to reach. The elfect of 
the work upon the Society itself may be summarized thus: some 
addition to membership ; the creation of a sphere of u.sefulness for 
the younger anti more active members ; a general stirring of interest 
in .social questions.^ 

A strong interest in Sunday .schools for children preceded the 
Adult School movement. Tlie earliest schools winch are still 
existing were formed at Bristol, for boys in i8jo and for girls in the 
following year. Several isolated efforts were made earlier than this ; 
it is evident that there was a school at Lothcrsdalc near Ski])ton 
in 1800 “ for the preservation of the youth of both .sexes, and for 
their instruction in useful learning ” ; and another at Nottingham. 
Even earlier still were the Sunday and day schools in Rossendale, 
Lancashire, dating from 1703. At the end of igog there were in 
connexion with the Friends’ First-Day School Association 240 
.schools with 2722 teachers and 25,215 scliolars, very few of whom 
were the children of Friends. Not included in these figures are 
classes for children of members and '* attenders,” which arc usually 
held before or during a portion of the time of the morning meeting 
for worslup; in these distinctly denominational teaching is given. 
Monthly organ, Teachers and Taught, 

A “ provisional committee ” of members of tlie .Society of Friends 
was formed in 1865 to deal with offers of service in fort'ign lands. 

Ill 1808 this developed into the Friends’ Foreign Mission 
on gn Association, which now uutleriakes Missionary work in 
m SB onw, (bi'jrun 18OO), Madagascar (1867), Syria (i8f>o), 

China (1886), Ceylon (iSgO). In 1909 the number of mi.ssionaiies 
(including wives) was 113; organized churches, 194: members and 
adherents, 21,085; schools, 135; pupils, 7042; hospitals and 
dispensaries, 17; patients treated, 68O5; J^ubscriptions raised from 
Friends in (In-at Britain and Irelaiul, j^2V),r)89, besides ^3245 received 
in the fields of work. Quarterly organ, Our Missiotts. 

Stait sties of Quakerism. — At the close of 1909 there were 18,686 
Quakers (the numbt'r includes cliildreii) in Great Britain ; and 
“ associates " and habitual “ attenders ” not in membership, 8586 ; 
numlier of congregations regularly imeting, 300. Ireland- mem- 
bers, 2528; habitual att(‘nd<*ts not in meiubi'rship, 402. 

The central offices and reference library of the Society of Friemls 
are situate at Devonshire House, Bishoiisgate Without, London. 

lUbtiofjruphy.- The writings of the early Friends are very numer- 
ous : the mo.st noteworthy ani the Journals of George Fox ami of 
Thomas Ellwood, both autobiographies, the Apolo^^v and other 
works of Robert Barclay, and tho works of I’enii and IVniiigton. 
Early in the j8th century William Sewel, a Dutch Quaker, wrote, a 
history of the .Society and juiblished an English translati^ui ; modern 
(siiiall) histories have been written by T. Ednuuid Harvey {The 
Rise of the Quakers) .and by ISlrs Einmott {The Story of Quakerism). 
The Sufferings of the Quakers by Joseph Besse (175^) gives a detaikul 
account of the persecution of the. early Friends in England and 
Ami;ric<fc. /Xii excellent ])ortraiture of early Quakensni is given in 
William Tannei’s Lectures on Friends in Bristol and Somcisctshirc. 
The Book of Discipline in its successivti printed editions from 1783 
to 1906 contains the working rules of the organization, and also a 
compilation of testimonies borne by the Society at different ])eriods, 
to iiiijiortant points of Christi.sn truth, and otten called lorth by the 
special circumstances of the time. The Inner Life of the Religious 
Societies of the Commonwealth (London, 1870) by Robert Barclay, 
a de.scendant of the Apologist, cont.ims niticii curious information 
about the Quakers. See also “ Qu.iker ” in the index to Masson's 
Life of Milton. Josejih Smith’s Descriptive Catalogue of T'riends’ 
B<)oks (London, 1867) gives the information which its title promises ; 
the same author has also publislied a catalogue of works hostile to 
Quakerism. For an exposition of Quakerism on its spiritual side 
many of the jioems liy Whittier may he referred to, also Quaker 
Strongholds and Light A rising by Caroline E. Ste])li(*n ; The Soi lety of 
FriendSy its Faith and Prarticey ami other works by Jolin Stcphcn.son 
J^owntrec, A Dynamic Faith and otlicr works by Rufus M. Jones ; 
A uthority and the Light Within and other works by iCrlw. Grubb, 
and the scries of “ Swarthmore Lectures” as well as the histories 
above mentioned. Much valuable information will be found in John 
Stephenson Rowntree : Jlis Life and Work (1908). Tlic history of the 
modern forward movement may be studied in F.ssavs and Addresses 
by John Wilhelm Kowntree,anclinPrc5C«/ Day Papers edited by him. 
The social life of the i8th century and tlie first half of the rqth is 
portrayed in Records of a Quaker Family ^ the Richardsons of Cleveland, 
by Mrs Boyce, and The Diaries of Edward Pease, the Father of English 
Railways, edited by Sir A. IC I’easc. Other works which may usefully 
be consulted are the Journals of John Woolnian, Stephen Grellct and 
Elizabedh Fry ; als<3 The First Publishers of Truths a reprint of con- 
temporary account.^ of the rise of Quakerism in various rlislricts. 
'Hie ])erio(licals i.ssue(l (not officially) in connexion with the Quaker 
lx)dy are The Friend (weekly), The British Friend (monthly), The 

^ See A History of the Adult School Movement by J. W. Rowntree 
and H. B. Binns. The organ of the movement is One and All, 
published monthly. See also The Adult School Year Book. 


Friends' Witness, The Friendly Messenger, The Friends* Fellowship 
Papers, The Friends' Quarterly Examiner, Journal of the Friends* 
Historical Society. Officially issued: The Book of Meetings ami The 
Friends' Year Book. See also works mentioned at the clo.se of 
sections on .‘\dult Schools and on Quakerism in America, Scotland 
and Ireland, and elsewhere in this article ; also Fox, Georgk. 

(A. N. B.) 

FRIES, EUAS MAGNUS (1794-1878), Swetli.sh botanist, 
was born at Femsjo, Smaland, on the 15th of August 1794. 
From his father, the pastor of the church at Fem.sj6, he early 
ac(]uired an extensive knowledge of flowering plants. In j8ii 
he entered the university of Lund, where in 1814 he was elected 
docent of botany and in 1824 professor. In 1834 he became 
professor of practical economy at Upsala, and in 1844 and 1848 
he represented the university of that city in the Rigsdag. C)n 
the death of Horan Wahlenberg (1780-1851) he was appointed 
professor of botany at Upsala, where he died on tlie 8tli of 
Fehniary 1878. Fries was admitted a member of the Swedish 
Royal Academy in 1847, and a foreign member of the Royal 
Society of T.ondon in 1875. 

A.s an author on the ('ry])log:imi.i ho was in the first rnuk. Ho 
wrote Novitiac florae Sucdcao (1814 and 1823) ; Obsewationes 
mycologicae (1815); Flora Uollamlica (1817-1818); Systema myro- 
logicum (1821 1829) ; Systema orbis vegetabilis, not complolod 
(1825) ; Elenchtis fuugovum (1828) ; lAchenographui ICuivpaea 
(1831); Epiaisis svitematis mycologici (18^8; 2nd ed., or Uymeno- 
mycetes Europaci, 187.4) ; Summa vegetahilium Scandinaviac (18411) ; 
Sveviges dtliga och giftiga Svampar, with coloured plates (rSOo); 
Monographia hymennmvcetum Succicae (i8r>3), with tiio leones 
hymenomycctuui, vol i. (1867), ami jit. i. vol. ii. (1877). 

FRIES, JAKOB FRIEDRICH( 1 773- 1843), (ierman philosopher, 
was born at Barby, Saxony, on the 23rd of August 1773. Having 
studied theology in the academy of the Moravian brethren at 
Niesky, and philosophy at Leipzig and Jena, he travelled for 
.some time, and in 1806 became professor of philosophy ami 
elementary mathematies at Heidelberg, 'rhough the f)rogress 
of his psychological thought eornpelled him to abandon the 
positive theology of tlie Moravians, he always retained an 
appreciation of its spiritiud or symbolic significance. His philo- 
.sophical position with regard to his contemporaries he had 
already made clear in tho critical work Rcinhold, Fulitr und 
SrhelUng (1803; reprinted in 1824 as Polemische Schrijien), 
and in tho more systematic treatises System der Philosophie afs 
addentc W issenschaft (1804), IFmw/, (Uauhe mid Ahninig (1805, 
new ed. 1905), Tlis most important treatise, the Netic oder 
anihropologisrlie Kritik der Veniuufi (2nd ed., 1828 1831), w^as 
an attempt to give a new foundation of psycholog iial iinalysis 
to tho i rilical theory of Kant. In 18 ri appeared his System 
der Logik (ed, 1819 and 1837), a very instructive work, and in 
1814 Julius mid F.vagoras, a philosophical romanre. In j8i 6 
he was invited to Jena to fill the chair of theoretical philosophy 
(including mathematics and physics, and jihilosophy proper), 
and entered upon a crusade against the jire-vailing Romanticism. 
In politics he was a strong J.ilieral and Unionist, and did much 
to inspire the organization of the Bursrheuschaft. In 1816 he 
had published his views in a brochurt*, Vom deutschen Bund 
mid deiitschcr Staalsverfassung, dedicated to “ the youth of 
Hermany,” and his influence gave a powerful impetus to the 
agitation which led in 1819 to the issue of the (.'arlshail Deirees 
by the representatives of the German governments. Karl Sand, 
the murderer of Kotzebue, was one of his pupils : and a letter 
of his, found on anotJier student, warning the lad against par- 
ticipation in .secret societies, was twisted by the suspicious 
authorities into evidence of his guilt. Ife was condemned by tlu‘ 
Mainz Gommission ; the grand-duke of Weimar was compelled 
to deprive him of his professorship ; and he w'as forbidden to 
lecture on philosophy. Ihc grand-duke, however, continiK'd 
to pay him his stipend, and in 1824 he was reealled to Jena 
as professor of mathematics and physics, receiving permi.s.sion 
also to lecture on philosophy in his own rooms to a select nuiribcr 
of students. Finally, in 1838, the iinrestrirtcd right of lecturing 
was restored to him. Tie died on the loth of August 1843. 

The most important of lln* many works written cluririg his Jena 
]>rofessorate an; the Handbtuh der pruktFdien Philosophie (1817- 
1832), till' Ilandbuch der psychischen Anthropologic (1820-1821, 
2nd cd. 1837-1839), Die mathematischc Natur philosophic (1822), 
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System der Metephysik (iSj.,), Dte Geschichte der Philosophie { 1837 - 
1840). Fries's jjoint oi view in pliilosopny may be descnbed as a 
modified Kantianism, an atteiTii)t to rcconcUe the criticism of Kant 
and Jacobi's philosopliy of belief. With Kant he regarded Knttk^ 
or the critical in /estimation of the faculty of knowledge, as the 
essenti .^1 preliminary to philosophy. But he differed from Kant 
both as regards the louudation lor this criticism and as regards the 
metaphysicad results yielded by it. Kant’s analy.sis of knoukvlge 
had disclosed the a priori element as the nicessriry complement ot 
the isolale<l a posteriori facts ol experience. Bui it did not S(‘em to 
Fries tliat Kant had with sul'licient accuracy (‘xaniincd tlie mode in 
which w(‘ arrive at knowledge of this a priori element. According 
to him w'c only know tlicse a priori ]jrinciples through inner or 
psychical experience. ; they are not Ihen to be regarded as tran- 
scendental factors ot all experience, but as the necessary, constant 
elements discovenul by us in our inner cx])erience. Accordingly 
Fries, like the Scotcli school, j)laces ])sychology or analysis of con- 
sciousness at the toundation ot philosoptiy, and ciill(‘d his criticism 
of knowledge an antliropological critique. A sixond point in whicli 
Fries ditTcretl Jrom Kant is tlie view taken as to the relation between 
immediate and mtuliate cognitions. According to Fries, the under- 
standing is purely the faculty of proof ; it is in itstdf void ; immediate 
cert it ude is the only source ot knowledge. Reason contains principles 
which we cannot demonstrate;, but wliich can l>e deduced, and are 
tlie proper objects of belief. In this view of reason Fries a])proxi- 
mates to jacoi)i rather than to Kant. His most original idea is the 
graduation of knowledge into knowing, belief and presentiment. 
W(; know phenomena, how the existence ot tilings appears to us jn 
nature ; we behove in tlie true nature, the eternal essence of tilings 
(the good, the true, tlie beautiful) ; by means of presentiment 
{Ahnutif') the intermediary between knowledge and belief, we 
recognize the supra-s(‘nsible in the sensible, the being in the pheno- 
menon. 

See i*'. 1. llimke, y. F. Fries (1807) ; C. (irapengiesser, /. F. Fries^ 
vin (icdcnlihliitt iiiid Kant's " Ktitik der Venuivft" und dacn 
hildunfi dnrih J. F. Fries (1882) ; H. Strasosky, J F. Fries als 
Kritiker der Kanitsdieu h'.rkevntmstheorie (i8<)i) ; articles in Krsch 
and Gruber's AUfjedneme Fmvkh/xidte and All^emctne deutsdte 
Bio^iraJdUo \ J. F. Kidinauu, //rif. of Philos, (Eng. trans., Loudon, 
iSqo), vol. ii. § 305. 

FRIES, JOHN (<*. j764''i 825), Americ aii insurgent leader, was 
born ill Pennsylvania of “Jliitcli” (German) descent about 
1704. As au itinerant auctioneer he became w'cll acquainted 
with the <h‘nuans in the S.K. part of Pennsylvania. In July 
179S, during the troubles between the United States and F'ranee, 
(ongress levied a direct taK (on (hvelliiig-hoiises, lands and 
slai'c.s) of $2,000,000, of which iViinsylt ania was called upon to 
contriliule $237,000, 'J'here were \erv few .slaves in the stale, 
and the tax was accordingly assessed upon dwelling-houses and 
land, the value of the lioii.sos being determined by the number 
and si/e of the window's. The iiKjuisilorial nature of the j»ro- 
ce<‘dings aroused strong opposition among the Germans, and 
many of them refused to pa>'. Fries, assuming leadership, 
organized an armed band of about sixty men, who inarched 
about the country intimidating the asses.sors and encouraging 
the peojde to resist. At last the governor called out the 
militia (March 1799) and the leaders w'ere arrested. Pries and 
two others were twice tried for treason (the second time before 
.Samuel (Jiase) and were .sentenced to be hanged, but they were 
pardoned by President Adams in April 1800, and a general 
anmesly was issued on 21st May. The affair is variou-sly known 
as the “ Fries Rebellion,’' the “ IlotAA'ater Rebellion," and the 
** Homo 1 ax Rebellion." luies afterwards removed to Phil- 
adelphia and died there in 1825. 

See T. ('iirpeuter, Two Trials of John Fties . . . Taken in Shojt- 
hand (I’liilnilelphia, i8o<V) ; the second volume* of IMcMastcr's Htstorv 
of the Vniied States (New York, 1883); and \V. W. II. Davis, The 
FriesS Uebellion (Doylcstowii, I’a., 1899). 

FRIESLAND, or Vriesi.and, a province of Holland, liounded 
S.W., W. and N. by the. Zuider Zee and the North Sea, E. by 
Groningen and Hrente, and S.Pl. by Over\'.sel. It also includes 
the islands of Ameland and Sdiiermoimikoog (see Frisian 
I sL.'VNos). Area, 1281 sq.m.; pop. (1900) 340,262. The soil 
of P^riesland falls naturally into three divisions consisting of 
sea-clay in the north and north-w'est, of low-fen between the 
south-west and north-east, and of a conipanitivcly small area 
of high-fen in the south-east. The clay and low-fen furnish a 
luxuriant meadow-land for the principal industries of the province 
— cattle-rearing and cheese- and bu tter-mak ing. H orse-breeding 
has also been practised for centuries, and the breed of black 


Frisian horse is well knowm. On the clay lands agriculture is 
also extensively practised. In the high-fen district peat-digging 
is the chief occupation. The effect of this industr}', how'ever, 
is to lay bare a subsoil of diluvial sand which offers little induce- 
ment for subsequent cultivation. Despite the general productive- 
ne.ss of the soil, however, the social condition of Friesland has 
remained in a backward state and poverty is rife in many districts. 
The ownership of property being largely in the hands of absentee 
landlords, the peasantr}'^ have little interest in the land, the 
profits from wliich go to enrich other provinces. Moreover, 
the nature of the fertility of the meadow-lands is such as to 
require little manual labour, and other indu.strial means of 
subsistence have hardly yet come into- existence. This state of 
affairs has given rise to a social-democratic outcry on account 
of which Friesland is sometimes regarded as the " Ireland ol 
Holland." The water system of the province comprises a few 
small rivers (now largely canalized) in the high lands in the cast, 
and the va.st network of canals, waterways and lakes of the whole 
north and w'cst. I’he principal lakes are J'jeiike Meer, Sloter 
Mecr, De Flucssen and Sneeker Meer. The tides being low'est 
on the north coast of the province, the scheme of the Walerstixat, 
the government department (dating from 1879), provides for 
the largest removal of superfluous surface wxitcr into the Lau- 
werszee. But owing to the long disUince which the water must 
travel from certain parts of the province, and the continual 
I recession of the Lauwerszee, the drainage problem is a peculiarly 
I difliailt one, and floods are sometimes inevitable. 

I The population of the province is evenly distributed in small 
villages. The principal market centres are l.eeu warden, the 
chief towns, Sneek, F>olsward, Franekcr {(jq.v.), Dokknrn (4053) 
and Hecrenveen (5011). With the cx(‘eption of Franeker and 
Ilccrenveen all these towns originally arose on the inlet of the 
Middle Sea. The seaport towns are more or less decayed : 
they include Stavoren (820), llindcloopcn (1030), Worlcum 
(3428), Harlingen (q.v,) and Makkum (2456). 

For history .s(‘c Frtsian.s. 

FRIEZE. I. ('I'hroiigh the Fr. /me, and Ital. /reg/e, from 
the Lat. J^hrygiuni,, sc. opus, Phrygian or embroidered work), 
a term given in architcc'tiire to the central division of the en- 
tablature of an order (see Ordkk), Init also applied to any oblong 
horizontal feature, introduced for di'corative jmrposes and 
enriched with cart ing. The Doric, frieze had a structural origin 
as the trigh'phs suggest vertical snpjiort. The Ionic iiiezc was 
purely decorative and probably did not exist in the earliest 
1 examples, if we may judge by the copies found in the J.ycian 
j tombs carved in the rock. There is no frieze in the Caryatide 
j portico of the J’>ochthciim, but in the Ionic tc'inples its introduc- 
tion may have been necessitated in consequence of more lieight 
being requin'd in the entablature to carry the beams supporting 
the lacunaria over the peristyle. J n the frieze- of tlie Erechtlieum 
the figures (about 2 ft. high) were carved in white marble and 
affixeil by clamps to a background of black Elcusinian marble. 
The frieze of the Choragic monument of Lysicrates (to in. high) 
was carved with figures representing the story of Dionysus and 
the pirates. The most remarkable frieze ever sculptured was 
that on the outside of the wall of the cella of tlie Parthenon 
representing the procession of the celebrants of the Piuiathcnaii' 
Festival. It was 40 in. in height and 525 ft. long, lieing carried 
round the whole building under the peristyle. Nearly the whole 
of the western frieze exists in situ ; of the remainder, about half 
is in the Ifritish Museum, and as much as remains is either in 
Athens or in other museums. In some of the Roman temples, 
as in the temple of Antoninus and Faustina and the temple 
of the Sun, the frieze is elaborately carx'cd and in later work is 
made convex, to which the term “ pulvinated " is given. 

2. (Probably connected \vith “ frizz," to curl ; there is no 
historical reason to connect the word with Friesland), a thick, 
rough woollen cloth, of very lasting quality, and w'ith a heavy 
nap, forming small tufts or curls. It is largely manufactured in 
Ireland. 

FRIGATE (Fr. inflate, Span, and Port, frafiata ; the eWmology 
of the word is obscure ; it has been derived from the I.Ate I^t. 
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fabricata, and the use of the hr. batiment, for a vessel as well as a 
building is compared ; another suggestion derives the word from 
the Gr. a^pa/cros, unfenced or unguarded), originally a small 
swift, undecked vessel, propelled by oars or sails, in use on the 
Mediterranean. The word is thus used of the large open boats, 
without guns, used f(jr war purposes by the Portuguese in the 
East Indies during the i6th and 17th centuries. The French 
first applied the term to a particular type of sliips of war during 
the second quarter of the i8th century. The Seven Years’ 
War (1756-1763) marked the definite adoption of the “ frigate 
as a standard class of vessel, coming next to ships of tlie line, 
and u.sed for cruising and scouting purposes. They were three- 
masted, fully rigged, fast vessels, with the main annainent 
carried on a single deck, and additional guns on the poop and 
forecastle, 'fhe number of guns varied from 24 to 50, but 
between 30 and 40 guns was the usual amount carried. “ Frigate” 
continued to be used as the name for this type of ship, even 
after tlie introduction of steam and of ironclad vessels, but the 
class is now represented by that known as “ cruiser.” 

FRIGATE-BIRD, the name commonly given by English 
sailors, on account of the swiftness of its flight, its habit of 
cruising about near other species and of daringly pursuing them, 
to a large sea-bird ^ — the Fregaia aqvila of most ornithologists — 
the Fregaite of French and the Rahihorcado of Spanish mariners. 
Jt was placed by Linnaeus in the genus Felccanus, and its 
assignment to the family Felecanidae had hardly cv^r been 
doubted till Professor St George Mivart declared {Trans, ZooL 
Soc. X. p. 364) lliat, as regards the poslcranial ]3art of its axial 
.skeleton, he could not detect sufliciently good charatters to 
unite it w'ith tliat famil)’ in the group named by J^rofessor ]. 
Brandt Sleganopodcs. There seems to be no ground for disputing 
this derision so far as sejiarating the genus Fregala from the 
Pelecanidac goes, but systematists will prolxibly pause before 
they proceed to abolish the Steganopodrs, and the result will 
most likely be that the frigate-birds wall he eonsidered to form 
a distinct lamily {Fregalidac) in that group. 1 n one very remark - 
able way the osteology of Fregala differs from that of all otlier 
birds known. The fun'ula roalesros firml)’ at its .symphy.sis 
witli the Carina of the sterniun, and also with tlie coracoids at 
the upper extremity of ea<'h of its rami, the anterior end of each 
cora(!oi(l coalescing also w'ith the proximal end of the sca’pula. 
Thus the only articulations in the wdiole sternal apparatus are 
where the coracoids meet the sternum, and the eonsecpicncc is 
a bony framework whicli would be perfec tly rigid did not the. 
flexibility of the rami of the fnrciila permit a limited amount of 
motion. 'J’hal this mechanism is closely related to the faculty 
which the bird jiosscsses of soaring for a c'onsiderahle time in tlic 
air with scarcely a jicrccptible mox'cmcnt of the wings c.an 
hardly be doubted. 

Two spCK’ics of Fregata arc considen'd to exist, though they 
differ in little but size and geographical distribution. The larger, 
F, aqiiila, has a wdde range all round the world within the tropics 
and at times passes their limits. The smaller, F. intnor, appears 
to be confined to the eastern seas, from Madagascar to the 
Moluccas, and southward to Australia, being particularly abun- 
dant in Torres Strait, — the other species, h<3wever, being found 
there as well. Having a spread of wing equal to a swan’s and 
a very small body, the buoyancy of these birds is very' great. 
It is a beautiful sight to watch one or more of them floiiting 
overhead against the deep blue sky, the long forked tail alternately 
opening and .shutting like a pair of scis.sors, and the head, whicli 
is of course kept to windward, inclined from side to side, while 
the wings are to all appearance fixedly extended, though tlie 
breeze may be constantly varying in strength and direction. 
Equally fine is the contrast afforded by these birds when engaged 
in fishing, or, as seems more tiften to happen, in robbing f)ther 
birds, especially boobies, as they are fishing. Then the .speed 
of their flight is indeed seen to ad\’antage, as w'cdl as the raarvel- 

^ ** Man- of - war- l)ird *’ is also sometimes a])plicd to it, and is 
perhaps the older name ; but it is Jess distinctive, some of the larger 
Albatrosdcs ' being so called, and, in books at least, has generally 
passed out of use. ! 
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lous suddenness with which they can change their rapid course 
JUS their ^'ictim tries to escape from their attack. Before gules 
frigate-birds are said often to fly low, and their appearance 
near or over land, except at their breeding-time, is supposed to 
portend a hurricane.-* Generally seen singly or in pairs, except 
when the prospect of prey induces them to congregate, they 
breed in Itirgo companies, and O. Salvin has graphically described 
{Ibis, 1864, p- 375) B^eir settlements off the coast of 

Jkitish Honduras, whicli he visited in May 1862. Here the\' 
chose the highest mangrove-tree.s ** on which to build their frail 
nests, and seemed to prefer the leew'urd side. 'J'he .single egg 
laid in each nest has a white and chalky shell very like that of a 
cormorant R. 'i’hc nestlings are clothed in pure while down, 
and so thickly as to resemble puff-balls. When fleilged, the 
beak, head, neck and belly are white, the legs and feet bluish- 
white, but the body is dark above, 'i'he adult females retain the 
while beneath, but the adult males lose it, and in l)olli sexes at 
maturity the upper plumage is of a very dark chocolate brown, 
nearly black, with a brighi metallic gloss, while the feet in llie 
females are pink, and black in the males — the last also acquiring 
a bright .scarlet pouch, capable of inflation, and being perceptibh; 
w'hcn on the wing. The habits of F. minor seem wliolly to 
resemble those of F. aqutla. According to J. M. bcchslein, an 
example of thus last species was obtained at tlie mouth of tlu; 
Weser in January 1702. (A. N.) 

FRIGG, the wife of the god Odin (W’oclcn) in northern niytlu)- 
logy. She was knowui also to other Teutonic peoples both on 
the continent (O. 11. Ger. Fnia, J^angobardic Freu) and in Lug 
land, where her name still survives in Friday (0. 10. Fngtdceg). 
She is often wrongly nlentificd wutli Freyia. (See TKir'joNic 
Peoplks, ad fin.) 

FRIGIDARIUM, the Latin term (from frigid us, cold) applied 
to the open area of the Roman thermae, in which Iheie w^a*^ 
generally a cold swimming bath, and sometimes to the bath 
(.see IlATfis). From the description given by Aelius Sparthinus 
(a.i>. 297) it Vvoulil seem that portions of the frigidaraim were 
covered over by a ceiling formed of interlaced bars of gilt bronze, 
and this statenunt has Ixvn to a certain extent substantial ed 
by th(‘ discovery of many tons of T'shapccl iron lound in the 
c.xcavations urnler the paving of the Irigiflariurn of the thermae 
of Caracalla. Dr |. H. Middleton in 7'//e Remains of Anaenl 
Rome (1893) points out that in the part of the enclosure walls 
arc deep sinkings to receive the ends of the gneat girders. He 
.suggests that the panels of the laUic.(‘-work ceiling were filled in 
w'ith concrete made of light piimici* stone. 

FRllS, JOHAN (149.1-1570), Danish statesman, was born in 
1494, and was educated at Odense and at ( openliagen, completing 
his studies abroad. Few among the ancient Danish nobilits 
occupy .so prominent a ])la<;e in Danisli history as Johan Friis, 
who exercised a decisive inlkiemi- in thi* gowrnment of tlie 
realm during the reign of three kings. He was one of the first 
of the magnates to adhere to tin* Reformation and its promoter 
King Frederick 1. (1 523-1 5.v0? apostasy b'eing .so richly 
rewarded out of the sj3oiis of the jilundered ( hurch that his liens 
had to restore property of the value of 1,000,000 kroner. Frii.s 
.succeeded Claus Gjoodsen as imj>erial chancellor in 1532, nnd 
held tliat dignity till liis death. I )Liring the ensuing interregnum 
he powerfully contributed, at the lieud of the noldes of lumen 
and Jutland, to the election of Christian 111. (1533 *55^), but 
in the course of the “ (fount’s War ” lie was laken j)ri.soner by 
Count Christopber, the Catholic candidati for the tlirone, and 
forced to do him liornage. Suljsequentlv b)' judicious bribery 
he contrived to escape to Germany, and from thence rejoined 
Christian III. lb; was one of ibc f)I( riipotenliaries who concluded 
peace with Lubcck at the ( ongrc.ss ol J lamliurg, and subsequent l\ 
took an active part in the great w'ork of national rei onstriiction 
necessitated by the Reformation, acting as mediator l)etween 
the Dsini.sh and the German parties who were contesting for 

Hencr .inothf’r f>f the names— " hiirricane-bird l>y which this 
ppecios is occasionaJlv knoivn. 

® Captriin Taylor, however, found their nests as wrell on low bushes 
of the Slime tree in the I5ay ol Foii.seea (/6w, 1^59, Pl> 1 50-152) 
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supremacy during the earlier years of Christian 111 . This he was 
able to do, as a moderate Lutheran, whose calmness and common 
sense contrasted advantageously with the unbridled violence 
of his contemporaries. As the first chancellor of the recon- 
structed university of Copenhagen, Kriis took the keenest 
interest in spiritual and scientific matters, and was the first donor 
of a legacy to the institution. Fie also enjoyed the society of 
learned men, especially of “ those who could talk with him 
concerning ancient monuments and their history.” He encour- 
aged Hans Svaning to complete Saxo’s history of Denmark, 
and Anders Vedel to translate .Saxo into Danish. His generosity 
to poor students was well known ; but he could afford to be 
liberal, as his share of spoliated ('hurch property had made him 
one of the wcalt hiest men in I )enmark. Under King Frederick 11 . 
(1559-15S8), who understood but little (»f state affairs, Friis 
was well-nigh omnipotent. He was largely responsible for the 
Scandinavian Seven Years* War (1562-70), which did so much 
to exacerbate the relations between Denmark and Sweden. 
FViis died on the 5th of December 1570, a few days before the 
peace of Stettin, which put an end to the exhausting and un- 
necessary struggle. 

FRIMLEY, an urban district in the Chertscy parliamentary 
division of Surrey, England, 33 m. W.S.VV. from London by 
the I^ondon iV South-Western railway, and i m. N. of Farn- 
borough in Hampshire. Pop. (tqoi) Its healthy climate, 

its position in iIk^ .sandy heath-district of the west of Surrey, 
and its proximity to Aldershot Camp h.'ive contributed to its 
growth a,s a residential townsliip. To the east the moorland 
rises in the jiicturesque elevation of ('hobham Ridges ; and 
3 m. N.Tv is Uagshot, another village growing into a resiilential 
town, on the heath of the same name extending into Berkshire. 
Pisley (amp, to wliich in iSpo the meetings of the National 
Rifle Association were removed from Wimbledon, is 4 m. K. 
Coniferous trei's and rhododendrons are characteristic products 
of the .soil, and large nurseries are devoted to their cultivation. 

FRIMONT, JOHANN MARIA PHILIPP, ( OUNT OF Pa LOTA, 
1'rinc e of a NTR onorc'o (1750-1831), Austrian general, entered 
the Austrian cavalry as a trooper in 1776, won his commission 
in the W'ar of the Havarian Succession, and took jiart in thi 
Turkish wars and in the early eamfiaigns against the French 
Revolutionary armits, in whieli he fre<|U(‘ntly earned distinction. 
At rVankenthal in i7<;0 lie won tlie cross of Maria 'I'heresa. In 
the campaign of 1800 he distinguished himself greatly as a 
cavalry leader at Marengo (T4th of June), and in the next year 
I )ecamc major-general, f n tlie war of 1 805 he w'as again employed 
in Italy and won further renown by his gallantry at the battle 
of Caldiero. In iSoi) he again .saw active .service in Italy in the 
rank of lieutenant field marshal, and in 1812 led the cavalr\’ of 
Schwarzcnl>erg\s corjis in the Russian campaign. He served in 
the campaigns of 1S13-14 in high command, and rendered 
conspicuous service at Hrienne-La RothuVe and at Arcis-sur- 
Aube. In 1815 he was commander-in-chief of the Austrians in 
Italy, and his army penetrated France as far as Lyons, which 
was entered on the utli of July. With the army of occupation 
he remained in France for .some years, and in i8ic) he commanded 
at Venice. In 182 1 he led the Austrian army which was employed 
against the Neapolitan relnds, and by the 2.1 th of March he had 
victoriously entered N/iples. His reward from King Ferdinand 
of Naples was the title of prince of Antrodocco and a handsome 
sum of money, and from his own master the rank of general of 
cavalry. After this he commanded in North Italy, and was 
called upon to deal with manv outbreaks of the Italian patriots. 
He became president of the Aulic council in 1831, but died a few 
months later. 

FRISCHES HAFF, a lagoon on the Raltic coast of Germany, 
within the provinces East and West Prussia, between Danzig 
and Konigsberg. It is 52 m. in length, from 4 to 12 m, broad. 
332 sq. m. in area, and is separated from the Baltic by a narrow 
spit or bank of land. This barrier was torn open by a storm in 
1510, and the channel thus formed, now dredged out to a depth 
of 22 ft., affords a navigable passage for vessels. Into the Haff 
flow the Nogat, the Elbing, the Passarge, the Prcgel and the 


Frisching, from the last of which the name Frisches Haff probably 
arose. 

FRISCHLIN, PHILIPP NIKODEMUS (1547-1590), German 
philologist and poet, was born on the 22nd of September 1547 
at Balingen in Wiirttemberg, where his father was parish 
minister. He was educated at the university of Tubingen, 
where in 1568 he was promoted to the chair of poetry and 
history. In 1575 for his comedy of Rebecca, which he read at 
Regensburg before the emperor Maximilian II., he was rewarded 
with the laureateship, and in 1577 he was made a count palatine 
(comes palatinus) or PjaLzgraf, In 1582 his unguarded language 
and reckless life made it necessary that he should leave Tiibingen, 
and he accepted a mastership at Laibach in ("arniola, which he 
held for about two years. Shortly after his return to the univer- 
sity in 1584, he was threatened with a criminal prosecution on a 
charge of immoral conduct, and the threat led to his withdrawal 
to Frankfort-on-Main in 1587. For eighteen months he taught 
in the Brunswick gymnasium, and he appears also to have resided 
occasionally at Strassburg, Marburg and Mainz. From the 
last-named city he wrote certain libellous letters, which led to his 
being arrested in March 1590. He was imprisoned in the fortress 
of Ilohenurach, near Reutlingcn, where, on the night of the 29th 
of NovemI>er 1590, he was killed by a fall in attempting to let 
himself down from the window of his cell. 

Frischlin’s prolific iiad vcisatile genius produced a great v.'iricty 
of works, wliicl) I'ntille him to some rank both among i)oets and 
.imong scholars. In his Latin verse ho often successfully imitated 
the classical models ; his comedies are not without freshness and 
vivacity ; and some of his versions and commeutarios, ]>arlicularly 
those on tlie Geormis and Iiitcoh'(S of Virgil, though now well nigh 
torgottou, were important contributions to the scholarship of his 
time. There is no collected edition of his works, but his Opera 
portkn were ])iil)lishe(l twelve time.s between 1535 and 163^. Among 
those most widely known may be mentioned the Uchraeis (1590), a 
f.atin epic based on tin; Scriptun* history of the jews ; the Iilegiara 
(iboi), his collect eii Jyiic poetry, in twenty-two hooks; the Upeut 
Sictiua (ibo4) consisting ot six comedies and two tragedies (among 
the tormer, Julius Caesar reUivivus, com])lete(l 1584) ; tlie (iiatn- 
matiia Latiua (1585) ; the versions of ('alhmachus and Aristo- 
phanes; and the commentaries on IVrsius and Virgil. Set* the 
monograph of J). F. Striiuss [Leheu itnd Schfiften des Dichtets nnd 
Philologen Prise hit u, 

FRISI, PAOLO (1728 1784), Italian mathematician and 
astronomer, was born at Milan on the 13th of April 1728. Fie 
was educated at the Barnabite monastery and afterwards at 
Padua. When twenty-one years of age he composed a treatise 
on the figure of the earth, and the reputation whi('h he soon 
acquired led to his appointment by the king of Sardinia to the 
professorship of philosophy in the college of Casale. H is friend- 
ship with Radicati, a man of liberal opinions, occasioned Frisi’s 
removal by his clerical .superiors to Novara, where he was com- 
pelled to do dut}' as a preacher. In 1753 he was elected a corre- 
sponding member of the Paris Academy of vSciences, and shortly 
afterwards he became professor of philosophy in the Barnabite 
College of St Alexander at Milan. An acrimonious attack by a 
young Jesuit, about this time, upon his dissertation on the 
figure of the earth laid the foundation of his animosity jigainst 
the Jesuits, with whose enemies, including J. d’Alembert, 
J. A. N. Condoreet and other Encyclopedists, he later closely 
as.sociated himself. In 1756 he was appointed by Leopold, 
grand -duke of Tuscany, to the professorship of mathematics 
in the university of Pisa, a post which he held for eight years. 
In 1757 he became an associate of the Imperial Academy of 
St Petersburg, and a foreign member of the Royal Society of 
London, and in 1758 a member of the Academy of Berlin, in 
1766 of that of Stockholm, and in 1770 of the Academics of 
Copenhagen and of Bern. From several European crowned 
heads he received, at various times, marks of special distinction, 
and the empress Maria Theresa granted him a yearly pension 
of 100 sequins (£50). In 1764 he was created professor of 
mathematics in the palatine schools at Milan, and obtained 
from Pope Pius VT. release from ecclesiastical jurisdiction, and 
authority to become a secular priest. In 1766 he visited France 
and England, and in 1768 Vienna. In 1777 he became director 
of a school of architecture at Milan. His knowledge of hydraulics 
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caused him to be frequently consulted with respect to the manage- 
ment of canals and other watercourses in various parts of Europe, 
ft was through his means that lightning-conductors were first 
introduced into Italy for the protection of buildings. He died 
on the 22nd of November 178^ 

Ilis publications include : — Di5<7Mi5i7to mathematica in causant 
fhysicam figurae et magnitudims terrae (Milan, 1751) : Saggio della 
mot ale filosofia (Lugano, 1753); Nova elecincitatis theona (Milan, 
^ 755 ) Oifiseytatio de mot it dlurno terrae (Pisa, 1758) ; Dissertationes 
vanae (2 vols. 4to, Lucca, J759, 17^1) ; Del modo di regolare i fiumi 
e 1 tnrrcnti (J.iicca, 17O2) ; Cosmographta physica et mathematica 
(Milan, 1774, 1775, 2 vols. 410, his chief work) ; Dcir architettura^ 
stotua e idrauhea (Milan, 1777) : and other treati.scs. 

See Verri, Memorie . del signor dom Paolo Jurist (Milan, 1787), 
4I0 ; Fabbroni, “ Klogj d' illusln Italiani,” AtU di Mtlatw^ vol. ii. ; 
J. C. I’oggendorfI, Biograph, litterar. Handworterhuch, vol. i. 

FRISIAN ISLANDS, a chain of islands, lying from 3 to 20 m. 
from the mainland, and stretching from the Zuider Zee E. and 
N. as far as Jutland, along the coasts of Holland and Germany. 
They are divided into three groups (1) 'I'he West Frisian, (2) 
the East Frisian, and (3) the N\)rth Frisian. 

The chain of the Frisian Islands marks the outer fringe of the 
former continental coast-line, and is separated from the mainland 
by shallows, known as Wadden or Watten,an.swering to the maria 
vadflsa of the Romans. Notwithstanding the protection affc^rded 
by sand-dunes and earthen embankments backed by stones 
and timber, the Frisian Islands are slowly but surely crumbling 
away under the persistent attacks of storm and flood, and the 
old Frisian proverb “ dc nirh will dihea mul wiken who will 
not build dikes must go aw'ay ”) still holds good. Many of the 
Frisian legends and folk-songs deal with the submerged villages 
and hamlets, which lie buried beneath the treacherous whalers 
of the Wadden. Heinrich Heine made use of these legends in his 
Nordsecbildn, compo.sed during a visit to Norderney in 1825. 
The Prussian and Dutch governments annually expend large 
sums for the protection of the islands, and in some cases the erosion 
on the seaw'ard side is counterbalanced by the accretion of land 
on the inner side, fine sandy beaches being formed well suited 
for sea-bathing, which attracts many visitors in summer. The 
inhabitants of these islands support themselves by seafaring, 
[)ilotage, grazing of cattle and sheep, fishing and a little agri- 
culture, chiefly potato-growling. 

The i.slands, though well lighted, arc dangerous to navigation, 
and a glance at a wreck chart w'ill show tlic entire chain to be 
dcn.sely dotted. One of the most remarkable disasters was the 
loss of ILM.S. “ La Lutinc,” 32 guns, which was wrecked off 
Mieland in October 1799, only one hand being saved, who 
died before reaching England. “ La Jaitine/’ which had been 
captured from the French by Admiral Duncan, w^as carrying 
a large quantity of bullion and specie, which was underwritten 
at Lloyd's. The Dutch government claimed the wTeck and 
granted one-third of the salvage to bullion-fishers. Occasional 
recoveries were made of small quantities which led to repeated 
disputes and discussions, until eventually the king of the Nether- 
lands ceded to Great Britain, for Lloyd s, half the remainder 
of the wreck. A Dutch salvage company, w'hich began operations 
in August 1857, recovered £00,893 in the course of two years, 
but it was estimated that .some £1.175,000 are still unaccounted 
for. The ship’s rudder, which was recovered in 1850, has been 
fashioned into a chair and a table, now in the possession of 
Lloyd’s. 

The West Frisian Islands belong to the kingdom of the Nether- 
lands, and embrace Texel or Tessel (71 .sq. m.), Vlicland (19 .sq. 

m.), Ter.schelling (41 .sq. m.), Amcland (23 .sq. m.), 
Priliaa, Schiermonnikoog (10 sq.m.), as w'cll as the much .smaller 
islands of Bo.schplaat and Rot turn, which are practi- 
cally uninhabited. The northern end of Texel is called Eierland, 
or “ island of eggs,” in reference to the large number of .sea-birds’ 
eggs which are found there. It was joined to Texel by a sand-dike 
in 1629-1630, and is now undistinguishable from the main i.sland. 
'JVxel was already .separated from the mainland in the 8th centur}', 
but remained a Frisian province and countship, which once 
extended as far as Alkmaar in North Holland, until it came into 
the possc.ssion of the counts of Holland. The island w^as occupied 
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by British troops from August to December 1799. The village 
of Oude Schild has a harbour. The island of Ter.schelling once 
formed a separate lordship, but was sold to the states of Holland. 
The principal village of West-Terschelling has a harbour. As 
early as the beginning of the gth century Ameland was a lordship 
of the infiuential famil)- of (^immingha w'ho held immediatelv 
of the emperor, and in recognition ol their independence the 
Amelanders were in 1369 declared to l^e n(*u(ral in the fighting 
between Holland and triesland, while From well made the .same 
declaration in 1654 with respect to the war between l^ngland and 
the United Netherlands, 'fhe castle of the ( amminghas in the 
village of Ballurn remained standing till 1810, and finally di.s- 
appeared in 1829 after four centuries. This island is joined to 
the mainland of Friesland by a stone dike constructed in 1873 
for the purjio.se of promoting the deposit of mud. 'I’he island of 
Schiermonnikoog has a village and a lighthouse. Kottum was 
once the jiropcrty of the ancient abbey at Rottum, 8 m. N. 
of Groningen, of whi('h there are slight remains. 

With the exception of Wangeroog, w hich belongs to the grand 
duchy of Oldenburg, the East Frisian Islands belong to Prussia 
They compri.se Borkum (i2.{ sq. m.), wdth two liglit- 
hou.ses and connected by steamer with fiimden and 
Leer ; Memmert ; Juist (2] sq. m.), with tw'o lifeboat 
stations, and <-onnecled by steamer with Nordtleich and Greet 
siel ; Norderney (5.J .sq. m.) ; Baltrum, with a lifeboat station . 
l.angeoog (8 .sq. m.), connected by steamer with the adjacent 
i.slands, and with Benser.siel on the mainland ; Sjiickeroog 
(4 sq. m.), wdth a tramw'ay for conveyance to the l)athing beach, 
and connected by steamer with (*arf»lincnziel ; and Wangeroog 
(2 .sf|. m.), with a lighthouse and lifeboat station. All these 
islands are visited for sea-bathing. Jn the beginning of the 
1 8th centur\* Wangeroog comjirised eight times its jiresent area. 
Borkum and Jtii.st are two surviving fragments of the origiiial 
island of Borkum (computed at 380 s(j. m.), known to Drusus as 
Faharia, and to Plin\' as Burchana, w'hich was rent asunder by 
the sea in 1170. Neuwerk and Scharhorn, situated off the mouth 
of the Elbe, are islands belonging to the state of Hamburg. 
Neuwerk, containing .some marshland protected by dikes, has two 
lighthouses and a lifeboat station. At low water it can be reached 
from Duhnen by carriage. 

About the year 1250 the area of the North Frisian Islands was 
estimated at 1065 .sq. m. ; by 1850 this had diminished to only 
105 sq. m. 'Phis group embraces the islaiifls f)f Nord- 
strand (17! sq. m.), which up to 1634 formed one prtMimn. 
larger island with the adjoining J^ihnshallig and 
Nord.strandisch-Moor ; JVllworra (16.} .s(j. m.), ])rotected by a 
circle of dikes and connected by steamer with Husum on the 
mainland; Amrum (lo.J .sq. m.) ; Fbhr (32 .scj. m.) ; .S\ It (38 
s(j. m.) ; R()m (16 sq. m.), with several villages, th(“ principal of 
wdiich is Kirkeby ; Fandfzi .sq. m.); and Heligoland (.| sq. m.). 
With the e.xception of Fand, which is Danish, all these islands 
belong to Prussia. In the North Frisian group there are also 
.several smaller islands called Halligen. These rise generallv only 
a few feet above the level of the .sea, and are crowned by a single 
house standing on an artificial mound and protected b\ a 
surrounding dike or embankment. 

Biuliooraphy. — Staring, De Hodem van Kedethnid 
Blink, Nederland en eijne Beunmers (i8<i2j , P. 11. \\'ilk*iinf>, 
Aardrijkskundig Woordenhoek van Nederland (180.')) i F. \\ . j 
Tcding van Berkliont, Dc Landaanivtnmng oP de Pri<*,(he Wadden 
(i80t)) ; J. de Vries and T. Focke.n, Ostfricsland (18H1) ; Dr D. F'. 
Iliiitenni.sl Hcltema, Prvske Bvhlcteek (lMn (ht, i8<>5) , Dr Eiigen 
Traeger, Die Halligen der Nordsee fSlnllgart, ; iilso (rlnhns^ 

vol. Ixxviii. (iQOo), No. 1 ; I*. AxrJsrn, in Dent. Runduhau fur 

Geog. if. Statistik (1808) ; ‘Chri-,tian jrnsen, Vom Dunrn^ttand dci 
Ntirdsee and vom Wattenmeer (Schleswig, 109D1 which contains a 
bihliography ; Oslerloh, W'angeroffg ttnd .setn Srehad (Emdeii, j 88.)) , 
Zw'ickert, Puhrrr dttrdt da> Nordseehad W’angeroog (01denl>nig, 
i8(j 4) ; Nellner, Dtc Xotdserimel Spirkerttng (Eniden, 188 j) ; 
Tongors, Die Nordsecin^rl Langiutog (2nd od., Norden, 1802) ; M»*ier, 
Die Nord&eeinsel Botkum (lotli ed., Eiiulen, 1804) ; Herquel, Die 
Disci Boihwn, Ac (Enulcn, 1880); Seller/, Du Nordseeinsel Junt 
(2iifj ed., Nonlen, 1803) ; von Bertouch, \'nr ^o Jahren : Natitr umi 
Knlfut auf dci Inud Nordstrand (Weimar, i8gi) ; W. G. Black 
Heligoland and the islands of the North .^ea (Glasgow, 1888). 
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FRISIANS 


FRISIANS (I^t. Frisii) in Med. Lat. Fnsones, Frisionts, 
Fresones ; in their own tongue Fresa, Fresen), a people of 
leutonic (Low-German) stock, who in the first century of our 
era were found by the Romans in occupation of the coast lands 
stretching from tin* mouth of the Scheldt to that of the Ems. 
They were nearly related both by speech and blood to the Saxons 
and Angles, and other Low German tribes, who lived to the east 
of the Ems and in Holstein and Schleswig. The first historical 
notices of the Fri.sians are found in the Annals of Tacitus. They 
were rendered (or a portion of them) tributary by Drusus, and 
became socti of the Roman people. In a.u. 28 the exactions of 
a Roman official drove them to revolt, and their subjection was 
henceforth nominal. 'l’h<;y submitted again to (‘n. Domitius 
(\)rbulo in the year 47, but shortly afterwards the emperor 
Claudius ordered the withdrawal of all Roman troops to the left 
bank of the Rhine. In 58 they attempted unsuccessfully to 
appri»i)riate certain districts between the Rhine and the Yssel, 
and in 70 they took part in the campaign of Claudius Civilis. 
From this time onwards their name practically disappears. As 
regartls their geographic'al position Ttolemy states that th^' 
inhabited the coiist above the Bructeri as far as the Eras, while 
lacitus sf>eaks of them as adjacent to the Rhine. But there is 
some reason for believing tlmt the part of Holland which lies to 
the west of the Zuider Zee was at first inhabited by a different 
people, the (‘anninefates, a sister tribe Uj the Batavi. A trace 
of this people is perhaps preserved in the name Kennemerland 
or Kinnehcm, formerly applied to the siunc district. Pos.sibly, 
therefore, Tacitus’s statement holds good only for the fKiriod 
subse(]ueiit to the revolt of Civilis, when we hear of the Cannine 
fates for the last time. 

In connexion with the movements of the migration j>eriod the 
Frisians are hardly ever mentioned, though some of them are 
said to have surrendered to the Roman prince Constantins about 
the year 2^3. On the otlier hand we hear very frequently of 
Saxons in the coxst regions of the Netherlands. Since the Saxons 
(Old Saxons) of later times wTre an inland people, one can 
hardly help suspecting either that the two nations have b(*cn 
confused or, what is more probabk*, that a considerable mixture 
id population, whether by conquest or otherwise, had taken 
place. I’roi'opius ((loth. iv. 20) speaks of tlie Frisians as one of 
the nations which inhabited Britain in his day, but we have no 
evidence from other sources to U-ar out his statement. In 
Anglo-Saxon poetry mention is frequently made of a Frisian 
king named Finn, tlu* son of Folewalda, who came into conflict 
with a certain llnaef, a vassal of the Danish king Ilealfdene, 
about the middle t»f the 5th century. llnaef W'as killed, but his 
followers subsequently slew Finn in revenge. The incident is 
obscure in many respects, but it is perliaps worth noting that 
llnaef’s chief follower, Hengest, may quite possibly U' identical 
with the founder of the Kentish dynasty. About the year 520 
the Frisians are said to have joined the Frankish prince Theod- 
berht in destroying a piratical expedition which had sailed up 
ihe Rhine under Chocilaicus (Hygelac), king of the Gotar. 
Towards the close of the century they begin to figure much more 
prominently in Frankish writings. There is no doubt that by 
tliis lime their territorii's had been greatly extended in both 
directions. JVobably some Frisians took part with the Angles 
and Saxons in their sea-roving expeditions, and assisted their 
neighbours in their invasions and suljsequcnt conquest of England 
and the Scottish lowlands. 

The rise of the power of the Franks and the advance of their 
dominion northwards brought on a collision with the Frisians, who 
in the 7th centur>' were still in possession of the whole of the sea- 
coast, and apparently ruled over the greater part of modern 
Flanders. Under the protection of the Frankish king Dagobert 
(622 - 638), the Christian missionaries Amandus (St Amand) 
and Eligius (St Eloi) attempted the conversion of these Flemish 
Frisians, and their efforts were attended with a certain measure 
<if success ; but farther north the building of a church by Dago- 
bert at Trajectum (Utrecht) at once aroused the fierce hostility 
of the heathen tril)esmen of the Zuider Zee. Tlte “ free ” Frisians 
couJil not endure this Frankish outpost on their borders. Utrecht 


was attacked and captured, and the church destroyed. The 
first missionary to meet with any success among the Frisians was 
the Englishman Wilfrid of York, who, being driven by a storm 
upon the coast, was hospitably received by the king, Adgild or 
Adgisl, and was allowed to preach Christianity in the land. 
Adgild appears to have admitted the overlordship of the Frankish 
kinp, Dagobert II. (67 5). Under his successor, however, Radbod 
(Frisian Redb^), an attempt was made to extirpate Chris- 
tianity and to free the Frisians from the Frankish subjection. 
He was, however, beaten by Pippin of Heristal in the battle of 
Dorstadt (689), and was compelled to cede West Frisia {Frisia 
citerior) from the Scheldt to the Zuider Zee to the conqueror. On 
Pippin’s death Radbod again attacked the Franks and advanced 
as far as Cologne, where he defeated Charles Martel, Pippin’s 
natural son. Eventually, however, (Charles prevailed and com- 
pelled the Frisians to submit. Radbod died in 7x9, but for some 
years his successors struggled against the Frankish power. A 
final defeat was, however, inflicted upon them by Charles Martel 
in 734, which secured the supremacy of the Franks in the north, 
though it was not until the days of Charles the Great (785) that 
the subjection of the Parisians was completed. Meanwhile 
("hristianity had been making its conquests in the land, mainly 
through the lifelong labours and preaching of the Englishman 
Willibrord, who came to Frisia in 692 and made Utrecht his 
headquarters. He was consecrated (695) at Rome archbishop of 
the Frisians, and on his return founded a numte of bislioprics 
in the northern Netherlands, and continued his labours un- 
remittingly until his death in 739. It is an interesting fact that 
both Wilfrid and Willibrord appear to have found no difficulty 
from the first in preaching to the Frisians in their native dialect, 
which was so nearly allied to their own Anglo-Saxon tongue. 
The see of Utrecht founded by Willibrord has remained the chief 
see of the Northern Netherlands from liis day to our own. Fries- 
land was likewise the scene of a portion of the missionary labours 
of a greater than Willibrord, the famous Boniface, the Apostle 
of the Germans, also an Englishman. It was at Dokkum in 
Friesland that he met a martyr's death (754). 

Charles the Great granted the Frisians important privileges 
under a code known as the Lex Frisionum, based upon the 
ancient laws of the country. 'I’liey received the title of freemen 
and were allowed to choose their own podestai or imperial 
governor. In the Lex Frisionum three districts arc clearly 
distinguished : VV'^est Frisia from the Zwin to the Flic ; Middle 
Frisia from the P'lie to tlie I^auw^ers ; East Frisia from the 
Lauwers to the Weser. At the partition treaty of Verdun (843) 
Frisia Ixicame part of Lotharingia or Lorraine ; at the treaty of 
Mersen (870) it was divided between the kingdoms of the East 
Franks (Austrasia) and the West Franks (VVestrasia) ; in 880 
the whole country was united to Austrasia ; in 91 1 it fell under 
the dominion of Charles the Simple, king of the West Franks, 
but the districts of East Frisia asserted their independence and 
for a long time governed themselves after a very simple demo- 
cratic fashion. The history of West Frisia gradually loses itself 
in that of the countship of Holland and the see of Utrecht (sec 
Holland and Utrecht). 

The influence of the Frisians during the interval between the 
invasion of Britain and the loss of their independence must have 
been greater than is generally recognized. They were a sea- 
faring people and engaged largely in trade, especially perhaps 
the slave trade, their chief emporium being Wyk te I^urstede. 
During the period in question there is considerable archaeo- 
logical evidence for intercourse betw^een the west coast of Norway 
and the regions south of the North Sea, and it is worth noting 
that this seems to have come to an end early in the 9th century. 
Probably it is no mere accident that the first appearance, or 
rather reappearance of Scandinavian pirates in the west took 
place shortly after tne overthrow of the Frisians. Since Kadbod’s 
dominions extended from Duerstede to Heligoland his power 
must have been by no means inconsiderable. 

Besides the Frisians disaissed al)0\’e there is a people called 
North Frisians, who inhabit the west coast of Schleswig. At 
present a FVisian dialect is spoken only between Tondem and 
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Husum, but formerly it extended farther both to the north and 
south. In historical times these North Frisians were subjects 
of the Danish kingdom and not connected in an}' way with the 
Frisians of the empire. They are first mentioned by Saxo 
Grammaticus in connexion with the exile of Knud V. Saxo 
recognized that they were of Frisian origin, but did not know 
when they had first settled in this region. Various opinions are 
still held with regard to the question ; but it seems not unlikely 
that the original settlers were Frisians who had lieen expelled 
by the Franks in the 8tli century. Wliether tlie North Frisian 
language is entirely of Frisian origin is somewhat doubtful owing 
to the close relationship Xvhich Frisian bears to English. The in- 
habitants of the neighlxjuring islands, Sylt, Amrum and Fohr, 
who speak a kindred dialect, have apparently never regarded 
themselves as Frisians, and it is the view of many scholars that 
they are the direct descendants of the ancient Saxons. 

In 1248 William of Hollaml, having Income emperor, restored 
to the Frisians in his countship tlicir ancient lilnTties in reward 
for the assistance they had rendered him in the siege of Aachen ; 
but in 1254 they revolted, and William lost his life in the contest 
which ensued. After many struggles West Friesland became 
completely subdued, and was henceforth virtually absorbed in 
the county of Holland. But the Frieslanders east of the Zuider 
Zee obstinately resisted repeated attempts to bring them into 
subjection, Jn the course of the i^th century the country was 
in a state of anarchy ; petty lordships sprang into existence, tht' 
interests of the common weal were forgotten f)r disregarded, and 
the people began to be .split up into fadions, and these were 
continually carrying on petty warfare with one another. 'J'hus 
the Fetkoopers (Fatmongers) of Oostergoo liad endless feuds 
with the Schieringers (Eelfi.shcrs) of WesltTgoo. 

This state of affairs favoured the attempts of the counts of 
Holland to push their conquests eastward, but the main bod}'' of 
the Frisians was still independent when the countship of Holland 
passed into the hands of Philip the Ctood of Burgundy. Philip 
laid claim to the w'hole country, hut the people appealed to the 
protection of the empire, and Frederick HI,, in August 1457, 
recognized their direct dependence on the empire and called on 
Philip to bring forward formal proof of his rights. Philip’s 
succes.sor, C'harles the Bold, summoned an assembly of notables 
at Enkhuizen in in order to secure their homage ; but the 
conference was w'ithoiit result, and the duke’s attention was soon 
absorbed by other and more important: affairs. The marriage 
of Maximilian of Austria with the heiress of Burgundy was to be 
productive of a change in the fortunes of that part of Frisia 
w'hich lies between the Vlie and the Lauwers. In 1498 Maxi- 
milian reversed the policy of his father Frederick TIL, and 
detached this territory, known afterwards as the province of 
Friesland, from the empire. He ga\’e it as a fief to Albert of 
Saxony, who thoroughly crushed out all resistance. In 1523 it 
fell with all the re.st of the provinces of the Netherlands under 
tlic strong rule of the emperor Charles, the grandson of Maxi- 
milian and Mary of Burgundy. 

That part of Frisia which lies to the east of the T^uwers had 
a divided histor}\ The portion which lies between the Lauwers 
and the Ems after some struggles for independence had, like the 
rest of the country, to submit itself to Charles. It became 
ultimately the province of the town and district of Groningen 
(Stadt en Landen) (see (Jrontnckn). The easternmost part 
between the Ems and the Weser, which had since 1454 been a 
county, was ruled by the descendants of Edzard Cirksena, and 
was attached to the empire. I'he last of the Cirksenas, Count 
('harle.s Edward, died in 1744 and in default of heirs male the 
king of Prussia took possession of the county. 

The province of Friesland was one of the seven provinces 
which by the treaty known as the Union of Utrecht bound 
themselves together to resist the tyranny of Spain. From 1579 
to 1795 Friesland remained one of the constituent parts of the 
republic of the United Provinces, but it always jealously insisted 
on its sovereign rights, especially against the encroachments of 
the predominant province of Holland. It maintained throughout 
the whole of the republican period a certain distinctiveness of 


nationality, which was marked by the preservation of a different 
dialect and of a separate stadtholder. Count William Lewis 
of Nassau-Siegen, nephew and son-in-law of William the Silent, 
wa.s chosen .stadtholder, and through all the vicissitudes of the 
17th and i8th centuries the .stadtholdership was held by one of 
his descendants. Frederick Henry of Oratige was stadtholder 
of six provinces, but not of Fricsiimd, arul even during the stadt- 
holderless periods which followed the deaths of William II. and 
William III. of Orange the Frisians remained stanch to the 
family of Nassiiu-Siegen. Finally, by the revolution of 1748, 
WMlliam of Nassau-Siegen, stadtholder of Friesland (who, by 
default of heirs male of the elder line, had bcc-ornc William IV., 
prince of Orange), was made hereditary stadtholder of all the 
provinces. His grandson in 1815 took the title of William 1 ., 
king of the Netherlands. Th(; male line of the “ Frisian ” 
Nassaus came to an end with the death of King William III. in 
1890. 
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FRITH (or Frytti), JOHN {c, 1503-1533), English Reformer 
and Protestant martyr, wa.s born at VVesterham, Kent. He was 
educated at Eton and King’s College, ( 'amhridge, where Gardiner, 
afterwards bishop of Winchester, was his tutor. At the invita- 
tion of ( ordinal Wolsey, after taking his degree he migrated 
(Decemlier 152 ,) to the newly founded college of St Frideswide 
or ( ardinal (bllege (now Christ ( hurch), Oxford. 'Che sympa- 
thetic interest which he showed in the Reformation movement 
in Ciermuiiy caused him to be suspertcnl as a heretic, and led to lii.s 
imprisonment for some months. Suh.sequenlly he appears to 
have resided ( hiefly at the newly lounded Protestant university 
of Marburg, where he became accjuaintcd with several scliolars 
and reformers of nc^te, especially Patrick Hamilton (q.v.). 
Frith’s first publication was a translation of Hamilton’s Places y 
made shortly after the martyrdom of its author ; and soon 
after w'urds the Revelation of Anlirhrist, a translation from the 
German, ap[K*ar(Ml, along with A Pistle tn the Chri^cn Reader^ 
by “ Richard Brightwell ” (suppo.sed to be Erith), and An 
Antithesis wherein are compared iogrdrr Christes Arles and our 
flolye Father the Pope^, dated “ at Malborow in the hinde of 
He.sse,” 12th July 1529. TIis Di.spntacyon of Pnrgatorye, a 
treatise in three* books, against Rastell, Sir '\\ More and Fisher 
(bishop ot Rochester) respectively, was published at the same 
place in 1531. While at Marburg, Frith also a.s.'jisted Tyndale, 
whose acquaintance he had made »at Oxford (or perhaps in 
l.ondon) in his litcrar}’’ labours. In 1532 he ventured back to 
England, apparently on some business in connexion with the 
prior of Reading. Warrants for his arrest were almost imme- 
diately issued at the instance of Sir T. More, then lord chancellor. 
Frith ultimate^ ft;ll into the hands of the authorities at Milton 
Shore in Essex, iis he w'as on the point of making his escape to 
IHandcrs. 'Ibe rigour of his imprisonment in the Ibiver was 
.somewhat abated when Sir T. Audlcy succeeded to the chan- 
cellorship, and it was understood that both Cromwell and Cranmer 
were disposed to show great lcnien('y. But the treacherous 
circulation of a manuscript “ lytic treatise ” on the sacraments, 
which Frith had written for the information of a friend, ancl 
without any view to publication, served further to excite the 



2 36 FRITH, W. I 

hostility of his enemies. In consequence of a sermon preached 
before him ap;ainst the “ .sacramentaries,” tlie kinp ordered that 
Krith should be examined ; he was afterwards tried and found 
oiiilty of having denied, with regard to the doctrines of purgatory 
and of transiibstantiation, that they were necessary articles of 
faith. On tlic 23rd of June 1533 he was handed over to the 
secular arm, and'at Smithfield on the 4th of July following he 
wa.s burnt at the stake. During his captivity he wrote, besides 
.several letters of interest, a reply to More’s letter against 
iTilh’s “lytle treatise ” ; also two tracts entitled A Mirror or 
Class to know thyself, and A Mirror or Lookwg’glass wherein you 
may behold the Sacrament of Baptism. 

Frith is an interesting and so far important figure in English 
ecclesiastical history as having been tlic first to maintain and 
defend that doctrine regarding tlu* sacrament of Christ’s body 
and blood, which ultimately came to be incorporated in the 
Fnglish (‘ommunion office. Twenty-three years after Frith’s 
death as a martyr to the doctrine of that office, that “ Christ’s 
natural body and blood are in Heaven, not here,” Cranmer, who 
had been out; of his judges, went to the stake for the same belief. 
Within three years more, it had become the publicly professed 
faitli of the entire Fmglish nation. 

S(M‘ A. a Wood, Athenac Oxonieu^e^ (ed. T. Bliss, 1^13), i. |>. 74 : 
jolni Acts and Monuments (od. < 1 . 'rowtishcnd, iS43-itS4o), 

V' |i{) I lO (als(* Tnd(‘u) ; (I. Btirn<,;l, thst. of the Uefoimation of the 
Chmdi of ICnf^laiift (cd. N. I’ocock, 1S05), i. p. 273; 1 .. Itichrnoiid, 
The leathers nf the Irn^lish Chunky i. (1H07) ; Life and Martyrdom of 
Jtdni Jnith {l-on<loa, 1824), published by the ('hurch of England 
liacl S<»neiy ; Deborah Alcock, Six Hnoii Men (i<jo6). 

FRITH, WILLIAM POWELL (1819 7909), English painter, 
was horn at Aldfield, in Yorkshire, on the oth of Jatuiary 1819. 
His parents movi'd in 1826 to Harrogate, where his father became 
landlord (»f tlic Dragon Inn, and it was then that the boy began 
his giMieral education at a .sc'hool at Knaresboroiigh. Later he 
wi'iit for about two years to a .school at St Margaret’s, near 
Dover, w'here he w'as jilaced specially under the direction of the 
< Ira w ing-master, as a step towards his preparation for the pro- 
fession which his father had decided on as the one that he wished 
him to adopt. In 1835 he was entered as a student in the well- 
known art school kept by Ht nr}’ Sass in Bloomsbury, from which 
he passed after two years to the Royal Academy scliools. His 
liisl indc|)endcnt experience was gained in 1839, when he went 
about lor some months in Lincolnshire executing several com- 
missions for portraits ; but he .soon began to attempt composi- 
tions, and in 1S40 his first picture, “ Malvolio, cross-gartered 
before the (!oiinless Olivia,” appeared at the Royal Academy. 
During the nest few years he produced several noti\ble paintings, 
among them “ Squire 'J'hornhill relating his town adventures to 
the \'i('ar*.s familv,” and “ 'fhe V^illage l^istor,” which established 
his reputation as one oi the most promising of ihi' younger men 
of that time, 'fhis last work was exhibited in 1845, uiul in the 
autumn of tlial year he was elected an Associate of the Royal 
Academw His promotion to the rank of Academician followed 
in 1853, when he was chosen to fill the vacancy caused by 
'furiitn’s death. The chief pictures painted by him during his 
tenun* of Associateship were : “ An F.nglish Merry-making 

in th(‘ Olden Time,” “Old Woman accused of Witchcraft,” 
“ 'J'hc (’orning of Age,” “ Sancho and Don Quixote,” “ Hogarth 
before the Governor of Calais,” and the “ Scene from Goldsmith’s 
‘Good-natured Man,'” which was commissioned in 1850 by 
Mr Shecp)shanks, and be(iueatbed by him to the South Kensington 
Museum. Then came a succession of large compositions, which 
gained for the artist an extraordinary popularity. “ Life at 
the Seaside.” better known as “ Ramsgate Sands,” was exhibited 
in 1854, and was bought by Queen Victoria ; “ 'fhe Derby Day,” 
in 1858; “ ('laude Duval,” in i860: “The Railway Station,” 
in iH() 2 : “'fhe Marriage of the Prince of Wales," painted for 
t )ueen X'icttiria. in 1865 ; “ The Last Sunday of Charles 11 .," 
in iS(»7 : “ fhe Salon d’Or,” in iSyi ; “The Road to Ruin,” 
a scries, in 1878 ; a similar .series, “ The Race for Wealth,” 
shown at a gallery in King Street, St James’s, in 1880 ; “The 
ITivate \’iew," in 1883 : and “ John Knox at Holyrood,” in 
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1886. Frith also painted a considerable number of portraits 
of well-know'n people. In 1889 he became an honorarj' retired 
academician. His “ Derby Day ” is in the National Gallery ol 
British Art. In his youth, in common with the men by whom 
he was surrounded, he had leanings towards romance, and he 
scored many successes as a painter of imaginative subjects. 
In these he proved himself to be possessed of exceptional qualities 
as a colourist and manipulator, qualities that promised to earn 
for him a secure place among the best executants of the British 
School. But in his middle period he chose a fresh direction. 
Fascinated by the welcome which the public gave to his first 
attempts to illustrate the life of his own times, he undertook a 
considerable series of large canvases, in which he commented 
on the manners and morals of society as he found it. He became 
a pictorial preacher, a painter who moralized about the evcry'clay 
incidents of modern existence ; and he sacrificed some of his 
technical variety. There remained, however, a remarkable 
sen.se of characterization, and an acute appreciation of dramatic 
effect. Fritli died on the 2nd of November 1909. 

Frith ])iil)lishcfl hi.s Autobiography and Beminiseenccs in 1887, and 
Further Reniintscctu cs in i88y. 

FRITILLARY {P'ritillaria : from Lat. fritillus, a chess-board, 
so called from the chequered markings on the petals), a genus 
of hardy bulbous plants of the natural order Lili.'iceae, containing 
about 50 species wudely distributed in the northern hemi.sphere. 
The genus is represented in Britain by the fritillary or snake’s 
head, which occurs in moist meadows in the southern half of 
England, especially in Oxfordshire. A much larger plant is 
the crown imperial (F. imperialis), a native of western Asia 
and well know’n in gardens. This grows to a height of aboiil 
3 ft., the lower part of the stoutish .stem being furni.shed with 
leaves, w'bile near the top is developed a crown of larg<‘ pendant 
flowx*rs surmounted by a tuft of bright green leaves like those 
of the lower part of the stem, only smaller, 'j'he flowers are 
bell-shaped, yellow or red, and in some of the forms double. The 
plant grows freely in good garden .soil, preferring a deep w'cll- 
drained loam, and is all the l)ctter for a top-dressing of manure 
as it approaches the flowering stage. Strong clumps of five or 
six roots of om‘, kind have a very fine t‘fTect. It is a very suitable 
subject for the l)ack row' in mixed flower borders, or for recesses 
in the front part of shrubbery borders. It flowers in April or 
early in May. There arc a few' named varieties, but the most 
generally grown arc the single and double yellow, and the single 
and double red, the single red having also tw^o variegalt'd varieties, 
with the leaves striped respectively with white and yellow*. 

“ Fritillary ” is also the name of a kind of butterflv. 

FRITZLAR, a low'n of (icrmany, in the Prussian province of 
Hcsse-CasscI, on the left bank of tlie Eder, 16 m. .S.W. from (assel, 
on the railway VVabern-Wildungen. J*op. (1905) 3448. It is a 
prettily situated old-fashioned place, with an JCvangelical and two 
Roman Catholic churches, one of the latter, that of St Peter, a 
striking medieval edifice. As early as 732 Boniface, the apostle of 
Germany, established the church of St Peter and a small 
Benedictine monaster}' at Frideslar, “ the quiet home ” or 
“ abode of peace.” Before long the school connected with the 
monaster}' became famous, and among its earlier scholars it 
numbered Sturm, abbot of Fulda, and Megingod, second bishop 
of Wurzburg. W'hen Boniface found himself unable to continue 
the supervision of the society himself, he entrusted the office to 
Wigbert of Glastonbury, who thus became the first abbot ol 
Fritzlar. In 774 the little .settlement was taken and burnt by 
the Saxons : but it evidently soon recovered from the blow*. 
For a short time after 786 it was the seat of the bishopric of 
Buraburg, which had been founded by Boniface in 741. At the 
iliet of Fritzlar in 919 Henry I. was elected German king. In 
the beginning of the 13th century the village received municipal 
rights ; in 1 232 it was captured and burned by the landgrave 
Conrad t»f 'rhuringia and his allies ; in 1631 it was taken by 
William of Hesse : in 1760 it was successfully defended b}* 
General Luckner against the French : and in 1761 it w as occupied 
by the French and unsuccessfully bombarded by the Allies. 
As a principality Fritzlar continued subject to the archbishopric 
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of Mainz till 1802, when it was incorporated with Hesse. From 
1807 to 1814 it belonged to the kingdom of Westphalia ; and 
in 1866 passed with Hesse Cassel to Prussia. 

FRIUU (in the local dialect, Furlatiei), a district at the head 
of the Adriatic Sea, at present divided between Italy and Austria, 
the Italian portion being included in the province of Udine and 
the district of Portogruaro, and the Austrian comprising the 
province of Gorz and Gradiska, and the so-called Idrian district. 
In the north and east Friuli includes portions of the Julian and 
Carnic Alps, while the south is an alluvial plain richly watered 
by the Isonzo, the Tagliamento, and many lesser streams which, 
although of small volume during the dry season, come down in 
enormous floods after rain or thaw. The inhabitants, known 
as Furlanians, are mainly Italians, but they speak a dialect of 
their own which contains Celtic elements. The area of the 
country is about 3300 sq. m. ; it contains about 700,000 in- 
habitants. 

Friuli derives its name from the Roman town of Forum 
Julii, or Forojultum, the modern Cividale, w'hich is said by 
Paulus Diaconiis to have been founded by Julius Caesar. In the 
2nd century b.c. the district was subjugated by the Romans, 
and became part of Gallia Transpadana. During the Roman 
period, besides Forum Julii, its principal towms were Concordia, 
Aquileia and Vedinium. On the conquest of the country hv 
the Lombards during the 6th century it was made one of their 
thirty -six diiehics, the capital being Forum Julii or, as they 
called it, Civitas Austriac. It is needless to repeat the list of 
♦hikes of the Lombard line, from Gisulf (d. 611) to Ilrothgaiid, 
who fell a victim to his opposition to Charlemagne about 776 ; 
their names and exploits may he read in the flistoria J^anpo' 
hardorum of Paulus Diaconus, and they were mainly oeciipied 
in struggles with th(' Avars and other barbarian jieoples, and in 
resisting the pnjtcnsions of the Lombard kings. The discovery, 
however, of Gisulf \s grave at Cividale, in 1874, is an interest- 
ing proof of the historian’s authenticity. Charlemagne filled 
HrothgaiuTs place with one of his own followers, and the frontier 
position of Friuli gave the new line of counts, dukes or margraves 
(for they are variously designated) the opportunity of acquiring 
importance by exploits against the Bulgarians. Slovenians and 
other hostile peoples to (he east. After the death of Charle- 
magne Friuli shared in general in the fortunes of northern Italy. 
In the irth century the ducal rights over the greater part of 
Friuli were bestowed by the emperor Henry TV. on the patriarch 
of Aquileia ; but towards the close of the 14th century the nobles 
called in the assistance of Venice, wJiich, after defeating the 
archbishop, afforded a new illustration of Aesop’s well-known 
fable, by securing possession of the country for itself. 'Hie 
eastern part of Friuli was held by the counts of Gdrz till 1500, 
when on the failure of their line it was appropriated by the 
German king, Maximilian I., and remained in the posse.ssion of 
the house of Austria until the Napoleonic wars. By the peace 
of Campo Formio in 1797 the Venetian district also came to 
Austria, and on the formation of the Napoleonic kingdom of 
Italy in 1805 the department of Passariano was made to include 
the whole of Venetian and part of Austrian Friuli, and in :8og 
the rest was added to the Illyrian provinces. 'Lhc title of duke 
of Friuli was borne by Marshal Duroc. In 1815 the whole 
country was recovered by the emperor of Austria, who him.self 
assumed the ducal title and coat of arms ; and it was not till 
1866 that the Venetian portion was again ceded to Italy by the 
peace of Prague. 'The capital of the country is Udine, and its 
arms are a crowned eagle on a field azure. 

Sec Manzano, Aimali del Friuli (Udine, 1858 -1871;) ; and Com- 
pendia di storia friulana (Udine, 1876) ; Anlonini, II Friuli orientale 
(Milan, 1865); von Zahn, Friaulische Studien (Vienna, 1878); 
Pirona, Vocabolario friulino (Venice, 1869) ; and L. Fracassetti, La 
Statistica eiru}grafica del Friuli (Udine, 1903). (T. As.) 

FROBEN (Frobentus], JOANNES (r. 1460-1527), German 
printer and scholar, was born at Hammelburg in Bavaria 
about the year 1460. After completing his university career 
at Basel, where he made the acquaintance of the famous printer 
Johannes Auerbach (1443-1513), he e.stablished a printing hou.se 
in that city about 1491, and this soon attained a European 


reputation for accuracy and for tast(\ In 1500 he married the 
daughter of the bookseller Wolfgang Lachner, who entered into 
partnership with him. He was on terms of friend.ship with 
Erasmus (//.?'.), who not only had his own works printed by him, 
but superinleiKled Frobenius’s erlitions of St Jerome, St ( yprian, 
Tertullian, Hilary of Poitiers and St Ambrose, Ilis Neiies 
Testament in Greek (1516) was used by Luther for his translation. 
Frobenius employed Hans Holbein to illuminate his texts. 
It was part of his plan to print editions of the Greek Fathers. 
He did not, however, live to carry out this project, but it was 
very creditably executed by his son Jerome and his son -in-law 
Nikolaus Episcopius. Frobenius died in October 1527. His 
work in Basel made that city in the i6th century tile leading 
centre of the German book trade. An extant letter of Krasinas, 
written in the year of Frobenius's death, gives an epitome 
of his life and an estimate of his character ; and in it Erasmus 
mentions that his grief for the death of his friend was far more 
poignant than that which he had felt for the loss of his own 
brother, adding that ‘‘ all the apostles of science ought to ^vear 
mourning.” The epistle concludes with an epitaph in Greek 
and I^tin. 

FROBISHER, SIR MARTIN (r. 1535 1594), English na\'igator 
and explorer, fourth child of Bernard Frobisher of Altotts in 
the parish of Normanton, V^’orkshire, was born some time between 
1530 and 1540. The family came originally from North Wales. 
At an early age he was sent to a school in London and j)laccd 
under the care of a kinsman, Sir John ’^’ork, who in 1544 placed 
him on board a ship belonging to a small fleet of mer(*liantmen 
.sailing to Guinea. By 1565 he is referred to as ( aptaiu Martin 
Frobisher, and in 1571-1572 as being in the public service at 
sea off the roast of Ireland. He married in 1559. As early as 
1560 or 1561 Frobisher liad formed a resolution to undertake a 
voyage in search of a North-West Passage to Cathay and India. 
'I'he discovery of such a route was tlie motive ot most of the 
Arctic voyages undertaken at that period and for long after, 
but Frobisher’s special merit w'as in being the first to give to 
this enterprise a national character. For fifteen years he .solicited 
in vain the necessarv^ means to carry his project into execution, 
but in 1576, mainly by help of the earl of Warwick, he was put. 
in command of an expediti^m consisting of two tiny luirks, the 
“ Gabriel ” and ” Michael,” (»f about 20 to 25 tons each, and a 
pinnace of 10 tons, with an aggregate crew of 35. 

He weighed anchor at Blackvvall, and, after having received 
a good word from Queen Elizabeth at (ireenwich, set sail on the* 
7lh of June, by way of the Shetland bslands. Stormy weather 
was encountered in which the pinnace was lost, and siane tinu* 
afterwards the “ Micfiael ” deserted ; but stoutly continuing 
the voyage alone, on the 2Sth of July the ” Galirie.l ” siglited 
the coast of I^ibrador in lat. 62'^ 2' N. Some days Iatf*r the 
mouth of I’Vobislier bay was reached, and a farth(*r advance 
northwards being jireviMited by ice and contrary^ w inds, J^'robisher 
determined to sail wii.st ward up this passage (which he conceived 
to be a strait) to see ‘‘ whether he ruighte ('arrie himself through 
the .same into some open sea on the backc syde.” ihitcher’s 
Island was reached on the i8th of August, and some natives 
being met with here, intercourse was carried on with them for 
some days, tlie result being that five of Frobisher's men were 
decoyed and captured, and never more seen. After vainly 
trying to get back his men, Frobisher turned homewards, and 
reached London on the 9th of October. 

Among the things which had been hastily brought away 
by the men was some ” black earth.” and just as it .seemed 
as if nothing more was to come of this expedition, it was 
noised abroad that the apparc'Ully v'alueless “ black earth ” 
was really a lump of gold ore. It is difficult to say how 
this nimour arose, and whether there was any truth in it, 
or whether Frobisher was a party to a deception, in order 
to obtain means to carry out the great idea of his life. 
'I’he story, at any rate, was so far successful ; the greatest 
enthusia.sm was manifested by the court and the commercial 
and speculating world of the time ; and next year a much more 
important expedition than the former was fitted out, the queen 
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lendijag the “ Aid " from the royal navy and sul^scribing £ioqo 
towards the expenses of tJic expedition. A Company of Cathay 
was established, with u charter from the crown, giving the 
company the sole right of sailing in every direction but the east ; 
i‘>obisher was appointed high tulmiral of all lands and waters 
that might be disc^overed by him. On the 26th of May 1577 the . 
expedition, consist i^, besides the “ Aid,’^ of tlic ships “ Gabriel , 
and “ Mi('jiacl,” with boats, pinnaces and an aggregate com- 
plement of 120 men, including miners, refiners, left Black- 
waJI, and sailing by the north of Scotland reached Hall’s Island 
at the mouth of Frobisher Bay on the r7th of July. A few days 
later the country and the south side of the bay was solemnly 
taken possession of in the tiueen’s name. Several weeks were now 
spent in collecting ore, but very little was done in the way of 
discovery, Frobisher lacing specially directed by his commission 
to “ def(T the further discovery of llie passage until another 
time.” There was much parleying and some skirmishing with 
the natives, and earnest but futile attempts made to recover the 
men captured tlie previous year. The return was begun on the 
23rd of August, and the ” Aid ” reached Milford Haven on the 
23rd of September; the ” Gabriel” and “Michael,” having 
separated, arrived later at Bristol and Yarmouth. 

Probisher was received and thanked by the queen at Windsor. 
Great preparations were made and consi<i(irable expense incurred 
for the assaying of the great (|ijantitv of “ ore ” (about 200 tons) 
brought liome. 'I’his took u]i mudi time, and lecl to considerable 
dispute among the various parties interested. Meantime the 
faith of the queen and olliers remained .strong iji the productive- 
ness of the newly discovered territory, vvliich she herself uam'‘d 
Mein Incoj^niia, and it was rc.solved to send out a larger expedi- 
tion than ever, with all necessaries for the establishment of a 
colony of 100 men. Frobisher was again received by the queen 
at Greenwich, and her Majesty threw a fine chain of gold around 
his nock. On the 31st of May 157S the expedition, consisting in 
all of fifteen vc^ssels, left Harwich, and sailing by the linglish 
Channel on the 20th of June reached the south of Greenland, 
where PVobisiier and some of hi.s men managed to land. On the 
2nd of July the foreland of Frobisher Bay was sighted, but 
stormy weather and dangeroii.s ice prevented the rentlezvous 
from being gainetl, and, besides causing the wreck of the barque 
“Dennis” of joo tons, drove tlie fleet unwittingly up a new 
(Hudst)n)slrail. After proceeding about ()om. up this “ rnistuken 
strait,” J'VobishtT with apparent reluctance turned back, and 
after many buffelings and separations the fleet at last came to 
anchor in Frobisher Bay. Some attempt was made at fouiifling 
a seltlemenl, ami a large quantity of ore was shipped ; but, ;us 
might he expected, there was much dissension and not a little 
discontent among so helerogeneoiis a company, and on the last 
day of August the tleet .set out on its return to England, which 
was reached in the begiiming of October, d'hus cntled what w^as 
little Ix'tter than a fiasco, though T'rol)isher himself cannot be 
held to blame for the result ; the scheme was altogether cliim- 
ericul, and the “ ore ” seems to have been not worth smelting. 

Jn 15S0 P'robisher was employed as captain of one of the 
<]necn's ships in f)revtMiting the designs of Spain to assist the 
Irish insurgents, and in the same year obtained a grant of the 
reversionarv title of clerk of the royal navy. In 1585 he com- 
manded the “ Primrose,” as vice-admiral to Sir F. Drake in his 
expedition X.o the West Indies, and when soon afterwards the 
CDimlry was threatened with invasion by the Spanish Armada, 
Frobisher’s name was one of four mentioned by the lord high 
admiral in a letter to the queen of “ men of the greatest ex- 
perience that this realm hath,” and for his signal services in the 
“ 'rriumph,” in the dispersion of the Armada, he was knighted. 
He continued to cruise about in the Channel until 1590, when he 
w'as sent in command of a small fleet to the coast of Spain. In 
i5()i he visited his native Altofts, and there married his second 
wife, a daughter of Lord Wentworth, Ixicoming at the same time 
a landed proprietor in Yorkshire and Notts. He found, how'- 
ever, little leisure for a country life, and the following year took 
charge of the fleet fitted out by Sir Walter Raleigh to the Spanish 
coast, returning wdth a rich prize. In November 1594 he was 
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engaged with a squadron in the siege and relief of Brest, when 
he received a wound at Fort Crozon from which he died at 
Plymouth on the 22nd of November. His body was taken to 
London and buried at St Giles’, Cripplegatc. Though he appears 
to have been somewliat rough in his bearing, and too strict a 
disciplinarian to be much loved, Frobisher was undoubtedly one 
of the most able seamen of his time and justly takes rank among 
England’s great naval heroes. 

See Hakluyt's Voyages ; the Hakluyt Society’s Three Voyages of 
Frobisher ; Rev. P'. Jones’s Life of Frobisher (1878) ; Julian Corbett, 
Drake and I he Tudor blavy (i8q8). 

FROCK, originally a long, loose gown with broad sleeves, more 
especially that worn by members of the religious orders. The 
word is derived from the O. Fr. jroc, of somewmat obscure origin ; 
in medieval Lat. frocciis appears also as floccus, which, if it is the 
original, as Du Cange suggests {lilenda nmtatd), would connect 
the word with “ flock ” (<7.?'.), properly a tuft of wool. Another 
suggestion refers the word to the German Rock, a. coat (cf. 
“ rochet which in some rare instances is found as hrock. The 
formal stripping off of the frock became part of the ceremony of 
degradation or dep^i^'ation in the case of a condemned monk ; 
hence the expression “ to unfrock ” (med. Lat. defrocare, Fr. 
defroquer) used of the degradation of monks and of priests from 
holy orders. In the middle ages “ frock ” was also used of a long 
loose coal worn by men and of a coat of mail, the “ frock of mail.” 
In something of this sense the word survived into the 19th 
century for a coat with long .skirts, now called the “ frock coat.” 
The wf)r(l is now chiefly used in English for a cliild’s or young 
girl’s dress, of body and skirt, but is frequently used of a woman's 
dress. Du Cange (Clossarium, s.v. floais) quotes an early use 
of the word for a woman’s garjiient {Miranda S. Udalrici, ap. 
Mahillon, Ada Sandorum Benedid. saec. v. p. 466). Here a 
woman, possessed of a devil, is cured, and sends her garments 
to the tomb of the saint, and a dalmatic is ordered to be made 
out of tlu* tli/cus or fronts. “ Frock ” also appears in the “ smock 
j frock,” once the typical outer garment of tlie English peasant. 
It consists of a loose sliirt of linen or other mutcrial, worn over 
the other clothes and hanging to about the knee ; its character- 
istic feature is the “ smocking,” a puckered honeycomb stitching 
round the neck and shoulders. 

FROEBEL, FRIEDRICH WILHELM AUGUST (1782 1852), 
German philosopher, philanthropist and educational reformer, 
was born at Oberwei.sKl)ach, a village of tiie Thuringian forest, 
on the 21st of April 17S2. Like Comenius, with whom he had 
much in common, h(^ was neglected in his youth, and the re- 
membrance of his own c.irly sijffering.s made him in after life 
the more eager in promoting the happiness of children. Hi:, 
mother lie Io.st in his infani'v, and his father, the pastor of 
Obervveissbach and the surrounding district, attended to his 
pari.sh but not to his family. Friedrich soon had a stepmother, 
and neglect was succeedeci by stepmotherly attention ; but a 
maternal uncle took pity on him, and gave him a home for some 
i years at Stadt-ilm. Here he went to the village school, liut like 
I many thoughtful boys he passed for a dunce. Throughout life 
I he was always seeking for hidden connexions and an underlying 
unit>' in all things. Nothing of the kind w^as to 1x3 perceived 
in the piecemeal studios of the school, and Froebel’s mind, busy 
as it was for itself, would not work for the masters. His half- 
brother w^as therefore thought more worthy of a university 
education, and Friedrit'h was apprenticed for two years to a 
forester ( 1 797-1 799). 

Left to himself in the Thuringian forest, Froebel began to 
study nature, and without scientific instruction he obtained a 
profound insight into the uniformity and essential unity of 
nature’s laws. Years afterwards the celebrated Jahn (the 
“ Father Jahn” of the German gymnasts) told a Berlin student 
of a queer fellow he had met, who made out all sorts of wonderful 
I things from stones and cobw’ebs. This queer fellow was Froebel ; 
and the habit of making out genend truths from the observation 
of nature, especially from plants and trees, dated from the solitar>’ 
rambles in the forest. No training could have been better suited 
to strengthen his inborn tendency to mysticism ; and when be 
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left the forest at the early age of seventeen, he seems to have 
been possessed by the main ideas which influenced him all his 
life. The conception which in him dominated all others was the 
unity of nature ; and he longed to study natural sciences that 
he might find in them various applications of nature’s universal 
laws. With great difficulty he got leave to join his elder broth«: 
at the university of Jena, and there for a year he went from 
lecture-room to lecture-room hoping to grasp that connexion 
of the sciences which had for him far more attraction than any 
particular science in itself. But Froebel’s allowance of money 
was very small, and his skill in the management of money was 
never great, so his university career ended in an imprisonment 
of nine weeks for a debt of thirty shillings. He then returned 
home with very poor prospects, but much more intent on what 
he calls the course of “ self- completion ” { 1 ' trvullkommn^^ 
meives selhst) than on “getting on ” in a worldly point of view, 
lie was sent to learn farming, hut was recalled in consequence 
of the failing health of his father. ]n 1802 the father died, and 
Froebel, now twenty year.s old, had to shift for himself- It was 
some time before he found his true vocation, and for the next 
three and a half years we find him at work now in one part of 
Germany now in another- -sometimes land-surveying, sometimes 
acting as accountant, sometimes as private secretary ; but in all 
this his “ outer life was far removed from his inner life,” iuid in 
.s*pite of his outward circumstances he became more and more 
conscious that a great task lay before him for the good of 
humanity. The nature of the task, however, was not clear to 
him, and it seemed determined b\' accident. While studying 
architecture in Frankfort-on-Main, he became acquainted wath 
the director of a model schoc)!, who had caught some of the 
enthusiasm of Pestalo/zi. This friend saw that FroebcFs true 
field was education, and he persuaded him to give up architecture 
and take a post in the model school. In this school Froebcl 
worked for two years with remarkable success, but he then 
retired and undertook the education of three lads of one family. 
In this he could not satisfy himself, and ho obtained the parents’ 
consent to his taking the boys to Yvordon, near Neuchatel, and 
there fi)rming with them a part of the celobrnted inslitnlion of 
restalozzi. 'Fluis from 1807 till i8oc) Frocbcl was drinking in 
Pestalozzianism at the fountainhead, and qualifying himself to 
carry on the work which Pestalo/.zi had begun. For the science 
of education had to deduce from Pestalozzi’s experience principles 
which Pestalozzi himself could not dediu:c. And “ PVoebcl, the 
pupil of Pestalozzi, and a genius like his master, completed the 
reformer’s .system ; taking the results at which Pestalozzi had 
arrived tlirough the necessities of his position, Froebel developed 
the ideas involved in them, not by further experience but by 
deduction from the nature of man, and thus he attained to the 
conception of true human development and to the requirements 
of true education ” (Fc.hmidt’s Gcschichle der Pdda^ngih). 

Holding that man and nature, inasmuch as they pro< eed from 
the same source, must be governed l>y the same laws, Iroebei 
longed for more knowledge of natural science. Even IVstalozzi 
seemed to him not to “honour science in h(r divinity.’' He 
tlierefore determined to continue the university course which 
had been so rudely interrupted eleven years before, and in iSii 
he began studying at Gottingen, whence he proceeded to Berlin. 
But again his studies were interrupted, this time by the king 
of Prussia’s celebrated call “ to my people.” Though not a 
l*russian, Froel’)el was heart and soul a German. He therefore 
responded to the call, enlisted in Lulzow’s corps, and went through 
the campaign of 1813. But his military ardour did not lake 
his mind off education. “ Everywhere,” he writes, “ as far as 
the fatigues f underwent allowed, I carried in my thoughts my 
future calling as educator; yes, even in the few engagements 
in which I had to take part. Even in these T could gather 
ext)erience for the task I proposed to myself.” Froe!>el s 
soldiering showed him the value of discipline and united action, 
how the individual belongs not to himself but to the whole 
body, and how the whole body supports the individual. 

Froebel was rewarded for his patriotism by the friendship 
of two men whose names will always be associated with his. 


l.Angethal and Middendorff. These young men, ten year.s 
younger than Froebel, became attached to him in the field, and 
were ever afterwards his »lc voted followers, sacrificing all their 
prospects in life for the sake of carrying out his ideas. 

At the |Dcace of FontaincUc.iu (signed in May 1814) Froebel 
returned to Berlin, and l>eciimc curator of the museum of 
mineralogy under Professor Weiss. In accepting this appoint- 
ment from tlie gov^ernment he seemed to turn aside from hi;' 
work as educator ; but if not teaching he was learning. More 
and more the thought possessed him that the one thing needful 
for man was unity of development, perfect evolution in accordance 
with the laws of his l>cing, such evolution as science disctivers 
in the other organisms of nature. He at first intended to become 
a teacher of natural science, but lx?fore long wider views dawned 
upon him. Langelhal and Middendorff were in Berlin, engaged 
in tuition. Froebel gave them regular instruction in his theory, 
and at length, counting on their support, he resolved to set 
about realizing his own idea of “ the new education.” 'Dus was 
in 1816. Three years before one oi his brothers, a clergyman, 
had died of fever caught from the French prisoners. His wido>\ 
was still living in the parsonage at Griesheim, a villagt* on the 
11 m. Froebel gave up his post, and set out for Ciriesheim on fx)ot, 
spending his very last groschen on the way for hreaxl. Here 
he undertook the education of his orplian niece and nephews, 
and also of two more nephcw.s sent him by another broUier. 
With these he opened a school and wrote to Middendorff and 
l.angethal to come and help in the experiment. Middendorff 
came at once, Langctlial a year or tw'o later, when the .school 
had been moved to Keilhau, another of Ihi* 1‘hurii^ian x'ilhiges, 
which became the Mecca of the new faith. In Keilhau I'Voebel, 
Langcthal, Middendorff and Barop, u relation of Middendorff's, 
all married and formed an educational community. Sucli zeiil 
could not be frLiitlc.ss, and the st'hool gradually increased, though 
for many years its tciuhers, with Fn^ebel at their head, were in 
the greatest straits for money and a1 times even for food. Alter 
fourteen years' experience he determined to start other institu- 
tions to work in connexion with the* parent institution at Kcilhmi. 
and being (>ffrred by a private friend the use of a castle on the 
WarLen.sce, in the canton of Lucerne, he left Keilhau under the 
direction of Barop, and with Langethal he opened the Swiss 
institution. 'Ihc ground, however, was very ill chosen, 'rhe 
(Catholic clergy resist (‘cl what they considered as a 1 Protest ant 
invasion, and the experiment on the Wartensee and at Willisau 
in the same canton, to which the institution was moved in 1833, 
never had a lair chance. It was in vain that Middcndorlf at 
Frotibel’s call left his wife and family at Keilhau, and laboured 
for four years in Switzerland without once seeing them, 'lia 
Swiss institution never flourished. But the Swiss government 
wished to turn to account the jiresenc'c ol the great educator ; 
so young teachers were .sent to Froebel for iristna tion. and 
finally hYoel^el moved to Bnrgdorf (a Bernese town ol somi* 
importance, and famous from IVstalozzi's labours there lhirt\‘ 
years earlier) to undertake the establishment ol a jiuhlic orfihanage 
and aLo to superintend a course ol teaching for .schoolmasters. 
'I'hc elementary teachers of the canton were to spend three 
months every alternate year at Burgdorf, and there compare 
expmences, iind learn of di.stinguished men such as h>c»el)el and 
Bitziiis. In his conferences with these teachers h'roeliel found 
that the schofils suffered from the state of the raw material 
brought into them. Till the* school age wns reachcrl the children 
were entirely neglected. Froebel s con(‘e[»tion ol harmonious 
development naturally led him to attach mucli importance to 
the earlie.st ye^rs, and his great work on The hducatiort oj Man. 
published as early as 1826, deals chiefly wnth the child up to the 
age of seven. At Biirgilorf his thoughts were much occupied 
with the proper treatment of voung children, and in seneming 
for them a graduated (V')urse of exendses, modelled on tiie games 
in which he observed them to be most interested. In liis eagerness 
to carry out fiis new plans he grew impatient of official restraints , 
so he returned to Keilhau, and soon afterwards opened the firsi 
Kinderf>artrn or “Garden of Fhildren,” in the nei'rhbouring viliagt 
of Blankenhurj; (1837). Firmly convincerl of the importance of 
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the Kindergarten for the whole human race, Froebel described 
his system in a weekly paper (liis Sonntagsblatt) which appeared 
from the middle of 1837 till 1840. He also lectured in great 
towns ; and he gave a regular course of instruction to young 
teachers at Blankeriburg. But although the principles of the 
Kindergarten were gradually making their way, the first Kinder- 
garten was failing for want of funds. It had to be given up, and 
hrochel, now a widower (he had lost his wife in 1839), carried 
on his course for teachers first at Keilhaii, and from 1848, for 
the last tour years of his life, at or near Liebenstein, in the 
I’hiiringian forest, and in the duchy ol Meiningen. It is in these 
last years that the man Froebel will be best known to posterity, 
for in 1841) he attracted within the circle of his influence a woman 
of great intellectual power, the baroness von Marenholtz-Bulow, 
who has given us in her Recollections of Friedrich Froebel the only 
lifelike portrait we [lossess. 

'i'hese seemed likely to be Froebers most peaceful days. He 
married again in 1851, and having now devoted himself to the 
trainir g of women as educators, he spent his time in instructing 
his class of young female teachers. But trouble came upon him 
from a (juarter whence he least expected it. In the great year 
of revolutions (1848) Froebel had hoped to turn to account the 
general eagerness lor improvement, and Middendorff had pre- 
sented an address on Kindergartens to the German parliament. 
Besides this, a nephew of Froebefs, Professor Karl Froebel of 
Zurich, published liooks which were supposed to teach socialism. 
True, the uncle and nephew differed .so widely that the “ new 
h'roebelians were the enemi<*s of “ the old,” but the distinction 
was overlooked, aiifl Friedrich and Karl Froebel were regarded 
as the united advocates of some new thing. In the reaction 
which soon set in, Froebel found himself suspected of socialism 
and irreligion, and in 1851 the ” cultus-minister ” Von Raumer 
issued an edict forbidding the establishment of schools ” after 
Friedrich and Karl FroebeVs principles” in Pru.ssia. This w^as 
a heavy blow to the old man, who looked to the government of 
the “ r/d///.v -.v/rtu/ ” PriKssia for support, and was met with denun- 
ciation. Whether from the worry of this new controversy, or from 
whatever ('ause, hVoebel did not long surviv'e the decree. His 
seventieth birthday was celebrated with great rejoicings in May 
1852, but he died on the 21st of June, and was buried at Schweina, 
a village near his last abode, Marienthal, near Bad-Liebenstein. 

“ All education not founded on religion is unproductive.” 
This conviction followed naturally from Froebel’s conception of 
the unity of all things, a unity due to the original Unity from 
whom all proceed and in whom all ” live, move and have their 
l>eing.” As man and nature have one origin they must be subjec't 
to the same laws. Hence Froebel, like (omenius two centuries 
before him, looked to the course of nature for the principles 
of human education. 'I'his he declares to be his fundamental 
belief : “In the creation, in nature and the order of the material 
world, and in the progre.ss of mankind, God has given us the true 
tyj)(‘ (i 'rbihi) of education.” As the cultivator creates nothing 
in the trees and plants, so the educator creates nothing in the 
children, — he merely superintends the development of inborn 
faculties. So far Froebel agrees with Pestalozzi ; but in one 
respect he went beyond him. l*estalozzi said that the faculties 
were developed by exerci.se. Froebel added that the function 
of education was to develop the faculties by arousing vohmtary 
activity. Action proceeding from inner impulse (Sclbsttatigheit) 
was the one thing needful. 

I'lie ])rominence which Froebel gave to action, his doctrine 
that man is primarily a doer and even a creator, and that he 
learns only through “ .self -activity,” has its importance all 
through education. But it w'as to the first stage of life that 
Froebel paid the greatest attention. He held wdth Rousseau 
that each agt; has a completeness of its own, and that the per- 
fection of the later stage can be attained only through the 
perfection of the earlier. If the infant is what he should be as 
an infant, and the child as a child, he will become what he .should 
be as a boy, just as naturally as new shoots spring from the healthy 
plant. Every stage, then, must be cared for and tended in such 
a way that it may attain its own perfection. Impressed with the 


immense importance of the first stage, Froebel like Pestalozzi 
devoted himself to the instruction of mothers. But he would not, 
like Pestalozzi, leave the children entirely in the mother's hands, 
l^estalozzi held that the child belonged to the family ; P'ichte, 
on the other hand, claimed it for society and the state. 
Froebel, whose mind delighted in harmonizing apparent con- 
tradictions, and who taught that “ all progress lay through 
opposites to their reconciliation,” maintained that the child 
Ixilonged both to the family and to .society, and he would there- 
fore have children spend some hours of the day in a common 
life and in well -organized common employments. The.se 
assemblies of children he would not call schools, for the children 
in them ought not to be old enough for schooling. So he in- 
vented the name Kindergarten ^ garden of children, and called 
the superintendents “ children’s gardeners.” He laid great 
stress on every child cultivating its own plot of ground, but this 
was not his reason for the choice of the name. It was rather 
that he thought of these institutions as enclosures in which 
young human plants are nurtured. In the Kindergarten the 
children’s employment should be [ilay. But any occupation 
in which children delight is play to them ; and Froebel invented 
a scries of employments, which, while they are in this sense 
play to the children, have nevertheless, as seen from the adult 
point of view, a distini't educational object. This object, as 
Froebel himself describes it, is ” to give the children employment 
in agreement with their whole nature, to strengthen their bodies, 
to exercise their senses, to engage their aw^akening mind, and 
through their senses to bring them acquainted with nature and 
their fellow creatures ; it is especially to guide aright the heart 
and the affections, and to lead them to the original ground of all 
life, to unity with themselves.” 

Frocbcl's own works arc * MeiischeHerziehunf> (*' Education of 
Man “), (1820), which has Ix^on translated into French and English ; 
Padagogik d. Kindergartens ; Kkinere Schriften and Mutter- umi 
Koseliedvr ; collected editions have been edited by Wichard Lange 
(1862) and Friedrich Seidel (1883). 

A. B. Ilanschmann's h'rtcdruh Frobel is a lengthy and imsatis- 
factory biography. An unpretentious but useful little book is 
P. Froebel^ a Biograf>hi(ul Sketch, by Matilda H. Kriege, New' York 
(Steiger). A very goofl account of Frocbtd's life and thouglit.s is 
given in Knrl Schmidt’s Geschichte d. Padagngik, vol. iv. ; also in 
Adalbert Weber's Grschithte d. Volksschulpdd. u. d. Kleinkinder- 
erziehung (VVeber carefully gives authorities). For a U'ss lavour- 
able account sec* K. Strack's Geschichte d. deitlsch. Volksschulwesens. 
Frau von MarenhoHz Billow' j)ublished her Prinnerungen an F. Frobel 
(translated by Mrs llor.ace Mann, 1877). This lady, the chief in- 
terpreter cf Krot*!>el, has expounded liis principles in T)as Kind it. 
sein Wesen and Die Arbeit a. die neue Frziehting. H. Court hope 
Bowen has wTitteii a memoir (181)7) in tlie " (ireat Educators” 
.series. In ICngland Miss Emily A. E. Shirretl has published Prim iples 
of FroeteVs System, and a .short sketch of Froebel’s life. Sec also 
Dr Henry Barnard’s Papers on Froebel' s Kindergarten (r88i) ; R. 11 . 
yuick, Fducational Reformers (1800). (R. H. Q ) 

FROG,' a name in zoology, of somewhat wide application, 
strictly for an animal belonging to the family Ranidae, but also 
used of some other families of the order Ecaudata of the sub-cla.ss 
Batrachia {(f.v,). 

Frog.s proper are typified by the common British species, 
Rana temporaria, and its allies, such as the edible frog, K. 
escidenta, and the American bull-frog, R. catesbiana. The genus 
Rana may be defined as firmisternal Ecaudata with cylindrical 
transverse processes to the sacral vertebra, teeth in the upper 
jaw' and on the vomer, a protrusible tongue which is free and 
forked behind, a horizontal pupil and more or less webbed toes. 
It includes about 200 species, distributed over the whole world 

‘ The word “ frog ” is in O.E. froega or frox, cf. Dutch vorsch, 
Gcr. Frosch ; Skeat suggests a possible original source in the root 
meaning ” to jump,” ” to h])ring,” cf. Ger. froh, glad, joyful and 
” frolic.” The term is also applied to the following objects : the 
horny part in the centre of a horse’s hoof ; an attacluncnt to a belt 
for suspending a sw'ord, bayonet, A-c. ; a fa.stening for the front 
of a coat, still used in military uniforms, consisting of two buttons 
j on opposite sides joined by ornamental looped braids ; and, in rail- 
1 way construction, the point where two rails cross. The.se may be 
i various transferred applications of the name of the animal, but the 
i ” trog ” of a horse was also called ” fru.sh,” probably a corruption of 
the French name fourchette, lit. little fork. The ornamental uraiding 
1 is also more probably due to “ frock,” Lat. floccus. 
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with the exception of the greater part of South America and 
Australia. Some of the species are thoroughly aquatic and have 
fully webbed toes, others are terrestrial, except during the breed- 
ing season, others are adapted for burrowing, by means of the 
much-enlarged and sharp-edged tubercle at the base of the inner 
toe, whilst not a few have the tips of the digits dilated into disks 
by which they are able to climb on trees. In most of the older 
classifications great importance was attached to these physio- 
logical characters, and a number of genera were established 
which, owing to the numerous annectent forms which have since 
been discovered, must l^e abandoned. The arboreal species 
were thus associated with the true tree-frogs, regardless of their 
internal structure. We now know that such adaptations are 
of comparatively small importance, and cannot be utilized 
for establishing groups higher than genera in a natural or 
phylogenetic classification. The tree-frogs, Hylidae, with whic'h 
the arboreal Ranidae were formerly grouped, show in their 
anatomical structure a close resemblance to the toads, Bufonidae, 
and are therefore placed far away from the true frogs, however 
great the superficial resemblance between them. 

Some frogs grow to a large size. The bull-frog of the eastern 
United States and Canada, reaching a length of nearly 8 in. from 
snout to vent, long regarded as the giant of the genus, hti.s lK‘en 
surpassed by the discovery of Rana f^uppyi (8J in.) in the 
Solomon Islands, and of Rana goliath (lo in.) in South Cameroon. 

The family Ranidae embraces a large number of genera, some 
of which are very remarkable. Among these may be mentioned 
the hairy frog of West Africa, Trichohatrachus robusins, some 
s'pecimens of which have the sides of the body and of the hind 
limbs covered with long villosities, the function of which is 
unknown, and its ally Gampsosteonyx batesi\ in which the last 
phalanx of the fingers and toes is sharp, claw-like and perforates 
the skin. To this family also belong the Rkacophonis of eastern 
Asia, arboreal frogs, some of which are remarkable for the 
extremely developed webs between the fingers and toes, which 
are believed to act as a parachute when the frog leaps from the 
branches of trees (flying-frog of A. K. Wallace), whilst others 
have been observed to make aerial nests between leaves overhang- 
ing water, a habit wliich is shared by their nciir allies the Chiro- 
mantis of tropical Africa. Dimor phognalhus , from West Africa, 
is the unique example of a sexual dimorpliism in the dentition, 
the males being provided with a series of large sharp teeth in the 
lower jaw, which in the female, as in most other members of the 
family , is edentulous. 'I’lie curious horned frog of the Solomon 
Islands, Ceratobatrackus guenthcri ^ which can hardly be separated 
from the Ranidae, has teetli in the lower jaw in i>oth .sexes, 
whilst a few forms, such as Dendrobates and C ardtoglossa , which 
on this account have been placed in a distinct family, have no 
teeth at all, as in toads. These facts militate strongly against 
the importance which was once attached to the dentition in the 
classification of the tailless batrachians. 

FROG-BIT, in botany, the Juiglish name for a small floating 
herb known botanically as Hydrocharis Morsus-Ranae, a member 
of the order Hydrocharideae, a family of Monocotyledons. The 
plant has rosettes of roundish floating leaves, and multiplies 
like the strawberry plant by means of runners, at the end 
of which new leaf-rosettes develop. Staminate and pistillate 
flowers are borne on different plants ; they have three .small 
green sepals and three broadly ovate white membranous petals. 
The fniit, which is fleshy, is not found in Britain. The plant 
occurs in ponds and ditches in England and is rare in Ireland. 

FROGMORE, a mansion within the royal demesne of Windsor, 
England, in the Home Park, i m. S.K. of Windsor Castle. It 
was occupied by George IIl.’s queen, Charlotte, and later by 
the duchess of Kent, mother of Queen Victoria, who died here 
in 1861. The mansion, a plain building facing a small lake, has 
in its grounds the mausoleum of the duche.ss of Kent and the 
royal mausoleum. The first is a circular building surrounded 
with Ionic columns and rising in a dome, a lower chamber within 
containing the tomb, while in the upper chamber is a statue of the 
duchess. There is also a bust of Princess Ilohenlohe-l-angen- 
Ijerg, half-sister of Queen Victoria ; and before the entrance is a 
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memorial erected by the queen to Lady Augusta Stanley (d. 
1876), wife of Dean Stanley. The royal mausoleum, a cruciform 
building with a central <»ctagonal lantern, richly adorned wdthin 
with rnarbles and mosaics, was erected (1862-1870) by Queen 
Victoria over the tomb of Albert, prince consort, by whose side 
the queen herself was buried in looi. 'J’here are also memorials 
to Princess Alice anti Princt? Leopold in the mausoleum. 'Fo 
the south of the mansion are the rtn al gardens and dairy. 

FROHLICH, ABRAHAM EMANUEL (i7«^()-iS65), Swiss poet, 
was born on llie jst of February 1796 at Brugg in the canton of 
Aargau, w'here his father was a leai'her. After studying theology 
at Ziirich he became a pastor in 1817 and returne<l as teacher 
to his native town, where he lived lor ten years. He was then 
appointed professor of the German language and literature in 
the cantonal school at Aarau, which post he lost, howTver, in 
the political (juarrels of 1830. He aflcrwanls obtained the post 
of teacher and nu'tor of the cantonal college, ami :vas also 
appointed assistant minister at the parish chunh. Hi; died at 
Baden in Aargau on the 1st of December 1865. His works are - - 
jyo h'abcln O825); Scimeizerlicder (1827); Das Evaugdiiim 
Si Johannis, in Uedern (1830); Eleg/rn an JVieg" and Satg 
(1835); Die Epopiicn \ L 'lrich Zwingh (1840); Ulrich von 
Hulten (1845); Auserlescne Psahnen iind gctsilichc Lieder fur 
die Eva ngelisch-re form irtr Kirchc des Cantons A organ (1844) ; 
Ober den Kirchengesang dvr Protestanten (1846); Trosilieder 
(1852); Der Jnnge Deiilsch-Midnl (1846); Rcimspruche aus 
Siaat, Schnle, and Knche (1820). An edition of his collected 
works, in 5 vols., was published at Kraiicnfeld in 1853. Khihlich 
is best known for his two heroic poems, Ulrich Zwingli and 
Ulrich von llntten, and especially for his falfles, which hnvi‘ been 
ranked wdth those of Hagedorn, Ia‘ssing and (lellcrt. 

See the Life by R. b'asi (Zurich, 1007). 

FROHSCHAMMER, JAKOB (i82i-i8()3), German theologian 
and philosopher, was born at Jllkofen, near Regensburg, on the 
6th of January 1821. Destined by his parents for the Roman 
('atholic priesthood, he stuilied theology at Munich, but felt 
an ever-growing attraction to philosojihy. Meverlheless, after 
much hesitation, he took what he himself calls the most mistaken 
step of his life, and in 1847 entered the priesthood. His keenly 
logical intellect, and his impatience oi authority where it clashed 
with his own convictions, quite unfitted him tor that unc]ueslion- 
ing obedience whic’h the f'hurch demanded. It was only after 
open defiance of the bishop of Regensburg that he obtained 
permission to continue his st udies at Munich. lie at first devoted 
himself more especially to the study of the history of dogma, 
and in 1850 published his lieilrdge zur Knrhcngeschichte, w hich 
was placed on the Index ICxpurgatorius. But he lelt that his 
real vocation was philosophy, and alter holding for a short time 
an extraorflinary professorship of th(‘ology, he became* professor 
of philosophy in J855. This appointment he owed (hiefly to his 
work, Vber den Ursprting der menschluhen Srelen (1854), in 
which he maintained tliat the human soul was not implanted 
by a special creative act in each ease, l)ut was the result of a 
secondary creative act on the i)arl of the parents : that soul as 
well as body, therefore, was subject to the laws of heredity, 
'j'his wiis supplemented in 1855 ))y ilu* controversial Mensthenseele 
and Physiologic. Undeterred by the otTence which these works 
gave to his ecclesiastical superiors, he published in 1858 the 
Einleitung in die Philosophic und Grtnidriss der Metaphysik, 
in w'hich he assailed the doctrine of 'Fhomas A<jiiinus, that 
philosophy was the liandmaid of theology. In 1861 appeared 
Ober die Atijgabe der Natnr philosophic und thr Verhdltnis zur 
N alurwissenschaji , which was, he declared, directed against the 
purely mechanical conception of the universe, and affirmed the 
necessity of a creative l^^wer. Jn the .same year he ])ul)lished 
Vber die Ereiheif der Wisseuschajt, in which he maintained the 
independence of science, whose goal was truth, against authority, 
and reproached tlie excessive respect for the latter in the Roman 
("hurch with the insignificant part played by the German ( atholics 
in literature and philosophy. He was denounced by the pope 
himself in an apostolic brief of the nth of December 1862, 
and students of theology W'cre forbidden to attend his lectures. 
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Public opinion was now keenly excited ; he received an ovation 
from the Munich students, and the king, to whom he owed his 
appointment, supported him warmly. A conference of Catholic 
savants, held in 186.3 under tJie presidency of Dollinger, decided 
that authority must be supreme in the Church. When, however, 
Dollinger and his scJiool in their turn started the Old Catholic' 
movement, Frohschammer refused to associate himself with 
their cause, holding that they did not go far enough, and that 
their declaration of 1863 had cut the ground from under their 
feet. Meanwhile he had, in 1862, founded tlje Athendum as the 
organ of Liberal Catholicism. For this he wrote the first adequate 
iiccount in German of the Darwinian theory of natural selection, 
which drew a warm letter of appreciation from Darwin himself. 
Excommunicated in 1871, he replied with three articles, which 
were reproduced in thousands as pamphlets in the chief European 
languagc.s : Der Pels Petri in Rom (1873), Der Primai Petri 
und des Papstes (1875), Christenihum Christi und das 

CiirisieiUhum des Papstes (1876). In Das veue Wissen und der 
ncue Glaube (1873) he .showed hims(*lf as vigorous an opponent 
of the materialism of Strauss as of the doctrine of papal infalli- 
bilit)\ J1 is lat er y ears were occupied with a series of philosophical 
works, of which the most important were: Die Phantasie als 
Grnndprinctp des Welt processes (1877), Vber die Genesis der 
Menschheit und deren ^cisti^e Plntwicklunf^ in Religion, Sitllichkeil 
und Sfnrache (1883), and Ober die Organisation und Cidtiir der 
menschlicJien Gescllschall (1885). His system is Imsed on the 
unifying principle of imagination (Phantasie), which he extends 
to the objective creative force of Nature, as well as to the subjec- 
tive mental phenomena to whicl» the term is usually confined. 
He died at liad Kreuth in the bavarian fligliliuuls on the 14th 
of June 1893. 

In aflclition toother tr<*af ises on theological stihjcct'^, Frohschammer 
was also tlic autlior of Munaden und Walt phantasie and Ober die 
liedeuiung der Jiinhildungskta/t in der Philosophic Kants und Spinozas 
(1W70) ; Oher die Print i pint der Aii slot elisi hen Philosophic nnd die 
liedeutuiig der Phnnlaste in deiselheii (i88j) ; Die Philosophic ah 
Idealtvissensehafl und Svstem (1884^ ; Die Philosophie des Thomas 
von Aquino hritisch ^ewurdiftt (1880) ; Oher das Mysterinm Miignum 
des Dascins (i8gi) ; Svsfnn der Philosophic im Uinriss^ pt. 1. (i8i>2). 
Uis aulobiojjuiphy was jmblished in A llinrichseu’s Deutsche Denhcr j 
(1888). S(M* also KiirhncM*, Oher das (t^uudpriiu ip dcs Welt 
processes (1882), wilii sp<*cial n*fer(*nce to F. : E. K(»ich, Welh 
anschautmit Mense-lwnlehen : lietrachtunficn lihcr die Philosophie 
J. ProhS(.hamme\s (i8<)4) ; ]5 Mriny., J. Prohst hammer, der Philosoph 
der Weltphantasie (i8(j4) and Urieje lum und uher J. Prohsi hammer 
(1807): J. Friedrieli, Jakob Viohst haminei (i8<)0) and Systemalisrhe 
und kritische Diifstcllunf; der Psrcholngie J I^'rohsrhammers ; 

A. Attensj’eri^ci. ./. I'rohschammers philcsopkischrs System im 
GrttuUitiS 

FROISSART, JEAN (1338 1410?), FVcnch chronicler and 
raconteur, historian of his own limes. The personal history 
of Froissart, the circumstances of his birth and education, the 
incidents of his life, must all be waiglu in his own verses and 
chronicles. He possessed in his own lifetime no such fame as 
that which atltmded the slops of Petrarch ; wdion he died it did 
not occur to his surcess«)r.s that a chapter might well be adilcd 
to his Chrouiile setting forth what manner of man h<* was who 
wrote it. The village of Li'stines, where he was cure, has long 
forgotten that a great writer ever lived there. They cannot 
p(jint to any house in Valenciennes as the lodging in which he 
put together his notes and made history out of personal remi- 
nisecnces. It is not certiin when or where he died, or where he 
was buried. One church, it is true, doubtfully claims the honour 
of holding his bones. It is that of St Monegunda of ( himay. 

“Galloaim sublimis hnnos ot fama tiionim, 

Hie Froissarde, jaces, si modn forte laiCsP 

It is fortunate, therefore, that the scattered statements in his 
writings may be .w })ieced together as to afford a tolerably 
connected history of hi.s lifi* year after year, llie personalitv 
of the man, independently of his adventures, mav lx; arrived at 
by the same process. It will be found that Froissart, without 
meaning it, has portrayed himself in clear and well-defined 
outline. His forefathers wTre jitres (aldermen) of the little 
town of Beaumont, lying near the river Sambre, to the west of the 
forest of Ardennes. Early in the 14th rcntur>’ the castle and 


seigneurie of Beaumont fell into the liands of Jean, younger son 
of Hie count of Hainaut. With this Jean, sire de Beaumont, 
lived a certain canon of Liege called Jean le Bel, who fortunately 
was not content simply to enjoy life. Instigated by his seigneur 
he set himself to write contemporary history, to tell “ la pure 
veriteit de tout li fait enti^rement al raanire de chroniques.” 
With this view, he compiled two books of chronicles. And the 
chronicles of Jean le Bel were not the only literary monuments 
belonging to the castle of Beaumont. A hundred years before 
him Baldwin d’Avernes, the then seigneur, had caused to be 
written a book of chronicles or rather genealogies. It must 
tlierefore be remembered that when Froissart undertook his own 
chronicles he was not conceiving a new idea, but only following 
along familiar lines. 

Some 20 m. from Beaumont stood the prosperous city of 
Valenciennes, possessed in the 14th century of important 
privileges and a flourishing trade, second only to places like 
Bruges or Ghent in influence, population and wealth. Beaumont, 
once her rival, now regarded Valenciennes as a place where the 
ambitious might seek for wealth or advancement, and among 
those who migrated thither was the father of Froissart. He 
appears from a single passage in his son’s verses to have l)een a 
painter of armorial bearings. There was, it may be noted, 
already what may be called a school of painters at Valenciennes. 
Among them were Jean and Colin de Valenciennes and Andre 
Beau-Neveu, of whom J’roissart says that he had not his equal 
in any country. 

'File date generally adopted for his birth is 1338. In after 
years Froissart pleased himself by recalling in ver.se the scenes 
and pursuits of his t:hildliood. These are presented in vague 
gencralitic's. There is nothing to show tliat he was unlike any 
other boys, and, unfortunately, it did not occur to him tliat a 
photograph of a schcxilboy s life amid bourgeois surroundings 
would he to posterity quite as interesting as that faithful por- 
traiture of courts and knights which he has drawn up in his 
Chroniflv. As it is, we learn that he loved games of dexterity 
imd skill rather tlian the sedentary amusements of chess and 
draughts, that he was beaten wlien he did not know his lessons, 
i that with his cxmipanions he played at tournaments, and that 
he was always conscious— a statement which must be accepted 
with suspicion - that he was born 

“ Jx)iT Dien et servir In mondn." 

In any case he was born in a plac:e, as well as at a time, singu- 
larly adaj^ted to fill the brain of an imaginative boy. Valenciennes 
was then a city extremely rich in romantic jissociations. Not 
far from its walls was the western fringe of the great forest of 
Ardennes, sacred to tlic memory of Pepin, Chijrlemagne, Roland 
and Ogier. Along the banks of the Scheldt stood, one after the 
other, not then in ruins, but bright with banners, the gleam of 
armour, and the livfiries of the men al arms, cjistlcs whose 
seigneurs, now forgotten, were famous in I heir day for many a 
gallant feat of arms. 'Fhe castle of Valeruicnnes itself was 
illustrious in the romance of Pereeforesl. There was born tliat 
most glorious and most luckless hero, Baldwin, first emperor 
of Constantinople. All the splendour of medieval life was to 
be seen in J'roissart’s native city : on the walls of the Salic le 
Comti* glittered — perhaps painted by his father — the arms and 
scutcheons benciith the banners and helmets of Luxembourg, 
Hainaut and Avc.snes ; the streets were crowded with knights 
and soldier.s, priests, artisans and merchants : the churches were 
ricE with stained glass, delicate tracery and precious carving ; 
there were libraries full of richly illuminated manuscripts on 
which the boy could gaze with delight : every year there was the 
UHc of the puy d' Amour dc Valcneiemtes, at which he ivould hear 
the verses of the competing poets ; there were festivals, masques, 
mummeries and moralities. And, whatever there might be 
elsewrhere, in this happy city there was only the pomp, and not 
the misery, of war : the fields without were tilled, and the 
harv^ests reaped, in security ; the workmai\ within plied his 
craft unmolested for good wage. But the eyes of the boy were 
turned upon the castle and not upon the town ; it was the 
splendour of the knights which dazzled him, insomuch that he 
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regarded and continued ever afterwards to regard a prince 
gallant in the field, glittering of apparel, lavish of largesse, as 
almost a god. 

The moon, he says, rules the first four years of life ; Mercur>’' 
the next ten ; Venus follows. He was fourteen when the last 
goddess appeared to him in person, as he tells us, after the 
manner of his time, and informed him that he was to love a lady, 
“ belle, jone, et gente.” Awaiting this happy e\^ent, he began to 
consider how best to earn his livelihood. They first placed him in 
some commercial position— impossible now^ to say of wliat kind 
— which he simply calls “ la marchancUsc.” This undoubtedly 
means some kind qf buying and selling, not a handicraft 
at all. He very sexjn abandoned merchandise — “ car vaut 
mieux science qu’ai'gens — and resolved on becoming a learned 
clerk. He then naturally began to make verses, like every'’ other 
learned clerk. Quite as naturally, and still in the cluiracter of a 
learned clerk, he fulfilled the prophecy of Venus and fell in love. 
He found one day a demoiselle reading a book of romances. He 
did not know who she was, l)ut stealing gently tov/ards her, he 
asked her what book she was reading. It was the romance of 
Cleomades. He remarks the singular beauty of her blue eyes 
and fair hair, while she reads a page or two, and then — one would 
almost suspect a reminiscence of Dante - 

“ Aclont laissanies nous lo lire." 

He was thus provided with that essential for soldier, knight 
or poet, a mistress — one for whom he could write verses. She 
was rich and he was poor ; she wtis nobly bom and he obscure ; 
it w’as long before she would accept the devotion, even of the 
conventional kind which Froissart offered her, and which would 
in no way interfere with the practical business of her life. And 
in this hopeless way, the passion of the young poet remaining 
tlie same, and the coldness of the lady being unaltered, the course 
of this pjission ran on for some time. Nor was it until the day 
of Froissart's departure from his native town that she gave him 
an interview and spoke kindly to him, even promising, with tears 
in her eyes, that “ Doulce Pensee ’’ would assure him that she 
would have no joyous day until she should see him again. 

He was eighteen years of age ; he hud learned all that he 
wanted to learn ; he possessed tin; mechanical art of verse ; 
he had read the slemder stock of classical literature accessible ; 
he longed to see the world. He must already have accjuired 
some distinction, becau.se, on setting out tor the court of England, 
he v'as able to take with him letters of recommendation from 
the king of Hohemia and the count of TIainaiit to (^)\iecn Phiiipjia, 
niece ot the latter, lie was well received b\' the queen, alw’ays 
ready to welcome her owm countrymen ; he wrote ballades and 
virelays for her and her ladies. But after a year he began to 
pine for another sight of “ la tres douce, simple, et quoie,” whom 
he loved loyally. Good Queen Philippa, perceiving his altered 
looks and guessing the cause, made him confess that he was in 
love and longed to see his mistress. She gave him his amf^e on 
the condition that he was to return. It is clear that the young 
clerk had already learned to ingratiate himself with princes. 

Tiie conclusion of his single love adventure is simply and 
umiffectedly told in his Treiiie de I'ispinetfe amoureuse. It 
was a passion conducted on the well-known lines of conventional 
love ; tJie pair exchanged violets and roses, the lady accepted 
ballads ; Froissart became either openly or in secret her recog- 
nized lover, a mere title of honour, which conferred distinction 
on her W’ho bestowed it, as well as upon him who received it. 
But the progress of the amour was rudely interrupted by the arts 
of Malebouche,’’ or (.'alumny. llie story, whatever it was, 
that Malebouche wdiispered in the ear of the lady led to a 
cociplete rupture. The damoiselle not only scornfully refused 
to speak to her lover or acknowledge him, but c^'cn seized him 
by the hair and pulled out a handful. Nor would she ever 
he reconciled to him again. Years afterwards, when Frois.sart 
writes the storN’ of his one love passage, he shows that he still 
takes delight in the remembrance of her, loves to draw her 
portrait, and lingers with fondness over the thought of w^hat 
she once was to him. 

Perhaps to get healed of his sorrow, Froissart began those 
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w'anderings in which the best part of hi.s life was to be consumed. 
He first visited Avignon, per^ps to ask for a benefice, perhaps 
as the bearer of a message, from the bishop of Cambray to pope 
or cardind. It was in the year 1360, and in the pontificate of 
Innocent VI. Prom the papal city he seems to have gone to 
Paris, perhaps charged with a diplmnatic mission. In 1 he 
returned to Pmgland after an absence of five years. He eertainle 
interpreted !\is leave of absence in a liberal spirit, and it may have 
been with a view of averting the displeasure of his kind-hearted 
protector that he brought with him as a presi'nt a hook ol 
rhymed chronicles written by himself. He says that notwith- 
standing his youth, he took upon himself the task " a rimer et 
a dieter *' — which can only mean to “ turn into verse ’ • -an 
account of the wars of his own time, which he carried over to 
England in a book ‘‘ tout compile,” — complete to date, — and 
presented to his noble mistre.ss Philippa of Ilainaut, who joy 
fully and gently received it oi him. Such a rhymed chronicle 
was no new thing. One ( olin had already turned the battle ot 
I Crky into verse. queen made young Frois.sart one of her 
secretaries, and he Ix'gan to serve her with “ i)eaux ditties 
traites amoiireiix.” 

Froissart would prolwibly have been content to go on living 
at ease in this congenial atmosphere of tiattery, praise aiul 
caresses, pouring out his virelays and chansfuis ac(!ording to 
demand with facile monotony, Init for the instigation of ()ucen 
Philippa, who seems to have suggested to him the propriety of 
travelling in order to get information for more rhymed chronicles. 
It was at her charges lliat PVoissart made his first serious joiirnev. 
He seems to have travelled a great part ot the way alone, or 
accompanied only by his sei*\'ants. for he was fain tf) beguile 
the journey by composing an imaginary conversation in 
between his horse and his Ivound. This may be found among his 
published poems, but it does not repay perusal. In Scotland 
he met with a favourable reception, not «mly from Kmg David 
but from William of Douglas, and from the earls ol File, 
Mar, March and others. The souvenirs of this jounuv an- 
found scattcrerl about in the chronicles. He was evidt'utly much 
impressed with the Scots ; he speaks of the valour of t ht- I )oiigl.is, 
the ( amphell, the Ramsay and the (xraharn ; he describes the 
hospitalitv a^-d rude lile of the Highlanders ; he admins UK- 
great castles of Stirling and Roxburgh and the famous abbey oi 
Melrose. His travels in Scotland lasted for six months. Relnrii- 
ing southwards he rode along thi- whole course of the Roman 
wail, a thing alone sufficient to show that he jiossessi-d the true 
spirit of an archaeologist ; he thought tfiat Carlisle was C'arlyoTV 
and eongratulated liimself on having found King Arthui's 
capital ; he calls \^’estmorland, where the common people still 
spoke the ancient British tongue. North Wales ; he rode down 
the banks of the Severn, and n-turnerl to [.ondiin bv wa\ ol 
Oxford— ” I’eseule d’Asque'SufTorl 

fn London Froissart entered into the servke of King Johr* 
of France as secretary, and grew d-iily more courtly, more in 
favour with princes and great ladies. He probaldy aef|uin‘d at 
this period that art, in which In- has probably never bei-n sur- 
passed, of making people tell him all th\v knewv. No newspape-r 
eorresfiondeiit, no American interviewer, lias ever cruiallerj this 
medieval collector of intelligence. hVom Queen Pfiilippa, who 
confided to him the tender story of her youthful anrl lasting love 
for her great husband, down to the simplest knight Fna'ssart 
conversed with none herK-ath the rank gentlemen —all uniterl 
in telling this man what he w'anted to know'. He wanted to 
know everything : he liked the story of a battle from both sides 
and from manv points of \'iew' ; lie w'anled the details of ever}" 
little cavalry skirmish, every capture of a castle, every gallant 
action and brav'e deed. And what was more remarkable, he 
ff»rgot nothing. ” 1 had,” he .says, “ thanks to God, sc-nse, 
memory, good reniernlirance of everv'thing, and an inldlect 
clear and keen to sei/c upon the acts which f could k-arn.” Bu.;. 
as vet he had not begun t»> write in prose. 

At the ag{* of tw'cnty-nine, in 1366, Froissart once more left 
England. T'his time he repaired first to Brussels, w'hither w'cre 
gathered together a great concourse of minstrels from all [>.irts, 
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from the courts of the kings of J^enmark, Navarre and Aragon, 
from those of the dukes of Ljincastcr, Bavaria and Brunswick. 
Hither came all who could rimer et dieter,” What distinction 
Froissart gained is not stated ; l)ut he received a gift of money, 
as appears from the accounts : “ uni Fritsardo, dictori, qui est 
cum regina Angliac, dicto die, vi. mottones.” 

After this congress of versifiers, he made his way to Brittany, 
when* he heard from eye-witnesses and knights who had actually 
fought there details of tlie battles of ( ocherel and Auray, the 
Great Day of the Thirty and the heroism of Jeanne de Montfort. 
Windsor Herald told him something about Auray, and a French 
knight, one Antoine de Beaujeu, ga^'e him the details of Cocherel. 
PYom Brittany lie went southwards to Nantes, Lii Rochelle and 
Bordeaux, where he arrived a few days before the visit of Richard, 
afterwards second of that name. He accompanied the Black 
Prince to Dax, and hoped to go on with him into Spain, but 
was des[)atched to England on a mission. He next formed part 
of the expedition which escorted Lionel duke of Clarence to 
Milan, to marry the daughter of (iaieazzo Visconti. Chaucer 
was also one of the prince’s suite. At the wedding banquet 
Petran h was a guest sitting among tlie princes. 

From Milan lYoissart, accepting gratefully a cotte hardie with 
20 florins of gold, set out upon his travels in Italy. At Bologna, 
then in decadeiKe, he met Peter king of Cyprus, from whose 
follower and minister, Eustache de ( onflans, he learned many 
interesting particulars of the king’s exploits. He accompanied 
J*eter as far as Venice, where he left him after receiving a gift 
of 40 ducats, ^^’ith them and his cottr hardie, still lined we may 
hope with the 20 florins, Froissart betook himself to Rome. 
1’he city was then at its lowest point : the churches were roofless ; 
there was no pope : there were no pilgrims ; there was no 
splendour ; and yet, says PYoissart sadly, 

" Ce iuient jadis eii Rome 
Li jiiiis preii et li plus sage homme, 

('ar par sens tons Ics arts p.issi*rent . ” 


It was at Rome that he learned of the death of his friend King 
Peter of Cyprus, and, worse still, an irreparable loss to him, 
that of the good (Jueen Philippa, of whom he writes, in grateful 


remembrance 


‘ Propices li soil Diex a ITime ! 
I’en snis hien tenus de ])rvcr 
ICt scs larghesces escuyei, 


Car <'lle me fist et crea.” 


Philippa dead, Froissart looked around for a new patron, 
rhen he hastened back to his own country and presented himself, 
nith a new book in French, to the duchess of Brabant, from 
whom be rccci^'ed the sum of 16 francs, given in the accounts 
as paid uni Frissardo diriatori. 'J'he u.se of the word uni does 
not imply any meanness t»f p<»sition, but is simply an equivalent 
to the modern PYench .v/c/o. PYoissart may also have found a 
patron in Volande dc Bar, grandmother of King Rene of Anjou. 
In any case he received a substantial gift from some one in tlie 
shape of the benc'fice of I^estines, a village some three or four 
miUs from the town of Binche. Also, in addition to his cure, he 
got plat'ed upon tlie duke of Brabant’s pension list, and was 
entitled to a yearly grant of grain and wine, with some small 
sum in moraw. 

It is clear, from Froissart’s own account of himself, that he 
was by no means a man who would at the age of four or five and 
thirty be contented to sit down at ease to di.srharge the duties 
of parish priest, to sa\' ma.ss, to bury the dciid, to marry the 
villagers and to baptize the young. In those days, and in that 
country, it does not seem that other duties were expected. 
Preaching was not iec|u>red, godliness of life, piety, good works, 
and the graces of a modern ecclesiastic were not looked for. 
Therefore, when PYoi.ssart complains to himself that the taverns 
of Lestines got 500 francs of his money, we need not at once set 
him down as either a had priest or exceptionally given to drink. 
The people of the place were greatly addicted to wine : the 
ttWi-riiters de Lestines proverbially sold good wine ; the Plemings 
were proverbially of a joyous disposition • 

“ Ceiix de Hainaut chantciit a plcines gorges.” 

Frois.sart, the parish priest of courtly manners, no doubt 


drank with the rest, and listened if they sang his own, not the 
coarse country songs. Mostly he preferred the society of Gerard 
d'Obies, provost of Binche, and the little circle of knights within 
that town. Or — for it was not incumbent on him to be always 
in residence— he repaired to the court of Couden berg, and became 
“ moult fr^re et accointe with the duke of Brabant. And then 
came Gui de Blois, one of King John’s hostages in London in the 
old days. He had been fighting in Prussia with the Teutonic 
knights, and now, a little tired of war, proposed to settle dow^n 
for a time in his castle of Beaumont. This prince was a member 
of the great house of Chatillon. He was count of Blois, of 
Soissons and of Chimay. He had now, about the year 1374, an 
excellent reputation as a good captain. In him Froissart, who 
hastened to resume acquaintance, found a new patron. More 
than that, it was this sire de Beaumont, in emulation of his 
grandfather, the patron of Jean le Bel, who advised Froissart 
seriously to take in hand the history of his own time. Froissart 
was then in his thirty -sixth year. For twenty years he had been 
rhyming, for eighteen he had been making verses for queens and 
ladies. Yet during all this time he had been accumulating in his 
retentive brain the materials for his future work. 

He began by editing, so to speak, that is, by rewriting with 
additions, the work of Jean le Bel ; Gui de Blois, among others, 
supplied him with additional information. His owm notes, taken 
from information obtained in his travels, gave him more details, 
and when in 1374 Gui married Marie de Namur, Froissart found 
in the bride’s father, Robert dc Namur, one who had himself 
largely sliared in the events which he had to relate. He, for 
instance, is the authority for the story of the siege of Calais 
and the six burgesses. lYovided with these materials, Froissart 
remained at Lestines, or at Beaumont, arranging and writing 
his chronicles. J luring t his period, too, he composed his Kspinette 
amoureuse, and the Joli Bitissou de jonesce, and his romance of 
Meliador, lie also became c haplain to the count of Blois, and 
obtained a canonry of Chimay. After this appointment we hear 
nothing more of Lestines, which he probably resigned. 

In these (juict pursuits he passed twelve years, years of whic h 
we hear nothing, probably l)ecausc there was nothing to tell. 
In 1386 his travels began again, when he accompanied Gui to 
his castle at Blois, in order to celebrate the marriage of his son 
lAiuis de Dunois with Marie de Berry. He wrote a /mstourelle 
in honour of the event. Then he attached himself for a few days 
to the duke of Berry, from whom he learned certain particulars 
of current events, and then, becoming aware of what promised to 
be the most mighty feat of arms of his time, he hastened to Sluys 
in order to be on the spot. At this port the French wx‘re collecting 
an enormous fleet, and making preparations of the greatest 
magnitude in order to repeat the invasion of William the (bn- 
queror. I'liey were tired of being invaded by the English and 
wished to turn the tables. The talk was all of conquering the 
country and dividing it among the knights, as had been done by 
the Normans. It is not clear whether Froissart intended to go 
over with the invaders ; but as his sympathies are ever with the 
side where he happens to be, he exhausts himself in admiration 
of this grand gathering of ships and men. ” Any one,” he say.s, 

who had a fc^ er would ha\T been cured of his malady merely 
by going to look at the fleet.’* But the delays of the duke of 
Berry, and the arrival of bad weather, spoiled everything. There 
was no invasion of England. In Flanders Froissart met many 
knights who had fought at Rosebeque, and could tell him of the 
troubles which in a few years desolated that country, once so 
prosperous. He set himself to ascertain the history with as 
much accuracy as the comparison of various accounts by eye- 
witnesses and actors would allow\ He stayed at Ghent, among 
those ruined merchants and mechanics, for whom, as one of the 
same class, he felt a .sympathy never extended to English or 
French, perhaps quite as unfortunate, and he devotes no fewer 
than 300 chapters to the Flemish troubles, an amount out of 
all proportion to the comparative importance of the events. 
This portion of the chronicle w’as written at Valenciennes. 
During this residence in his birthplace his verses were crowned 
at the “ puys d’amour ** of Valenciennes and Toumay. 
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This part of his work finished, he considered what to do next. 
There was small chance of anything important happening in 
Picardy or Hainault, and he determined on making a journey 
to the south of France in order to learn something new. He was 
then fifty-one years of age, and being still, as he tells us, in his 
prime, “ of an age, strength, and limbs able to bear fatigue,’’ 
he set out as eager to see new places as when, 33 years before* 
he rode through Scotland and marvelled at the bravTr>' of the 
Douglas. What he had, in addition to st rength, good memory 
and good spirits, was a manner singularly pleasing and great 
personal force of character. 'I'his he docs not tell us* but it 
comes out abundantly in his writings ; and* wliich he does tell 
us, he took a singular delight in liis book. Tin; more 1 work 
at it,” he says, “ the better am I pleased with it.” 

On this occasion he rode first to Jfiois ; on the way he fell in 
with two knights who told him of the disasters of the English 
army in Spain ; one of them also informed him of the splendid 
hospitalities and generosity of Gaston Phoebus* count of Foix, 
on hearing of which Froissart »esolvcd to seek him out. He 
avoided the English provinces of J\)itou and Guienne, and rode 
southwards through Perry* Auvergne and J^nguedoc. Arrived 
at Foix he discovered that the count was at Orthez, whither he 
proceeded in company with a knight named Espaing de Lyon, 
who, Froissart found* had not only fought, but could describe. 

7 he account of those few days’ ride with Espaing de Lyon is 
the most charming, the most graphic, and the most vivid chapter 
in the whole of Froissart. 1 C very turn of the road brings with 
it the sight of a ruined castle, about which this knight of many 
memories has a tale or a reminiscence. Tlic whole country 
teems with fighting stories. hVoissart never tires of listening 
nor the good knight of telling. ‘‘ Sainte Marie 1 ” cries Froissart 
in mere rapture. ” How pleasant are your tales, and how much 
do they profit me w'hile you relate them ! And you shall not lose 
your trouble, for they shall all be set dow^n in memory and remem- 
brance in the history which I am writing.” Arrived at length 
at Orthez, Froissart lost no time in presenting his credentials to 
the count of Foix. (Jaston Phoebus >vas at this time fifty-nine 
years of age. His wife, from whom he was separated, w'as tliat 
princess, sister of (Charles of Navarre, with whom (iuillaume de 
Machault carried on his innocent and poetical amour. The stoiy' 
of the miserable death of his son is well known, and may be read 
in Froissart. Put that was already a tale of the past* and the 
state which the count kept up was that of a monarch. 'I’o such a 
prince such a visitor as Froissart w^ould be in every way welcome. 
Mindful no doubt of those paid clerks who were always writing 
verses, Froissart introduced himself as a chronicler. He could, 
of course, rhyme, and in proof he brought with him his romance 
of MHiador ; but he did not present himself as a wandering 
poet. The count received him graciously, speedily discovered 
the good qualities of his guest, and often invited him to read his 
Meliador aloud in the evening, during which time, says Frois.sart , 
” nobody dared to say a word, because he wished me to lx* heard, 
such great delight did he take in listening.” Very' soon Froi.ssart , 
from reader of a romance, became raconteur of tlK‘ things he had 
seen and heard ; the next step was that the count himself began 
to talk of affairs, so that the notebook was again in requisition. 
ITiere was a good deal, too, to be learned of people alxnil the 
court. One knight recently returned from the East told about 
the Genoe.se occupation of Famagosta : two more had been in the 
tray of Otterbourne ; others had been in the Spanish wars. 

Leaving Gaston at length* Froissart assisted at the wedding 
of the old duke of Perry with the youthful Jeanne de Pourbon* 
and was present at the grand reception given to Isabeau of 
f^avaria by the Parisians. He then returned to ^'alenciennes, 
and sat down to write his fourth book. A journey undertaken 
at this time is characteristic of the thorougli and conscientious 
spirit in which he composed his work ; it illustrates also his 
restless and curious spirit. While engaged in the events of the 
year 1385 he hec.ime aware that his notes taken at Orthez and 
els ‘where on the affairs of Castile and Portugal were weanling in 
completeness. He left Valenciennes and hastened to Pruge'>, 
where, he felt certain, he should find stunc one w ho would help 


I him. There was, in fact, at this great commercial centre, a 
colony of Portuguese. From them he learned that a certain 
Portuguese knight, Dorn Juan Fernand Pacheco, was at the 
j monient in Middelburg on the point of starting for Prussia, 
lie instantly embarked at Sluys* reached Middelburg in time 
to catch this knight, introduced himself, and conversed with him 
uninterruptedly for the space of six days, getting his information 
on the promi.se of due acknowledgment. During the next two 
years wo learn little of liis movements. He seems however, 
to have had trouble with his seigneur (Jui de Plois, and even to 
have resigned his chaplaincy. Froissart is tender with Gui’s 
reputation* mindful of past fa’S'ours and remembering how’ great 
a lord he is. Yet the truth is clear that in his declining years 
the once gallant Gui de Plois became a glutton and a drunkard, 
and allowed his affairs to fall into the' greatest disorder. So 
much was he crippled with debt that he was obliged to sell his 
castle and county of Hlois to the king oi France, hroissart lays 
all the blame on evil counsellors. “He was my lord and master,” 
he says simply, “ an honourable lord and of great reputation ; 
but he trusted too easily in those who looked for neither his 
welfare nor his honour.” Although canon of Chimay and perhajis 
ciin^ of Lestines as wtII, it would seem as if Froi.ssarl was not ul)Ie 
to live without a patron. He next calls Robert de Namur his 
.seigneur, and dedicates to him, in a general introtliiction, the 
whole of his chronicles. We then find him at Abbe\'ille, liying 
to learn all about the negotiations pending between Charles \'l. 
and the English, lie was unsiiceessful, either because he could 
not get at those who knew what w'as going on, or because the 
secret w'as too well kepi. He next made his last visit to IDnghind, 
w'here, after forty years’ absence, he nalurally found no one 
who remembered him. Here he gave Ring Richard a <-opy of hi.s 
“ traites amoureux,” and got lavour at court. He stayed in 
England some months, seeking inlormalion on all points irom 
his friends Henry (’hrystead and Richard Stury, Irom the dukes 
of York and Gloucester, and from Robert lb(‘ Uerinil. 

On his return to France* lie h)uncl preparations going on 
for that unlucky crusade, the end ol which he dest ribe.s in his 
Chronicle. It was headed by the <‘ounl of Nesers. Alter him 
floated many a banner of knights, descendants of the crusaders, 
who bore the proud titles of duke of Athens, duke of 'Ihebes, 
.sire de Sidon, sire de Jericho. 'J'hcy were going to invade the 
sultan’s empire b\' way of Ilungar)’ ; the}' were going to inarch 
south ; they would rei'onquer the hol\' places. And presently 
w'c read how it all came to nothing, and iiow tlie slaughtered 
knights lay dead outside llie cilv oi Nikopoli. In almost the 
concluding words of the Chronicle the murder of Richard JJ. 
of England is dest ribed. liis death ends the long and crowded 
Chronide, though the pen of the wTiter struggles through a few 
more unfinished senleni es. 

The rest is vague tradition. He is said to have died al (‘himay ; 
it is further .said that he died in poverty so great that his relations 
could not even afford to carve his name upon the headstone of 
his tomb ; not one of his friends, nol I'ven Eustache Deschainps, 
WTitcs a line of regret in remembrance ; the greatest historian 
of his age had a reputation so limited that his death was no 
more regarded tlian that of any common monk or obscure 
priest. We would willingly place the dale of his death, where 
his Chronicle stojis, in the year 1400 ; but tradition assigns 
the date of 1410. What date more fitting than the close of the 
century for one who has made that centup' illustrious for ever ? 

Among his friends were Guillaume ^ 1 (' Maeiiault, Eustache 
l)e.schamps, the most vigorous poet of this age of decadence, 
and (’livelier, a follower of Bertrand du (iuesclin. 'i'hcse alliances 
are certain. It is probable that he knew (‘luiucer, with wdioni 
Deschainps maintained a poetical correspondence ; there is 
nothing to show' that he e\'er made the acquaintance of ( hristinc 
de Pisan. Froissart w as more proud of his poetry than his pro.se. 
Posterity lias n-ivised this opinion, and though a selection of 
his verse has been published, it w'ould be difficult to find an 
admirer, or even a reader, of his poems. The selection published 
by Puchon in 1829 consists of the Iht don florin, half of which 
is a description of the j)o\v(*r of money : the Dchai don rheval 
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Cl dou lejfrier, written during his journey in Scotland ; the 
DitHe de la flour de la Mar^herite] a Diitie d'aniour called 
IJOrlose arttoureus, in which he compares himself, the imaginary 
lover, with a clock ; the EspimHe amoureuse, which contains a 
sketch of his early life, freely and pleasantly drawn, accompanied 
by rondeaux and virelays j the Buisson de jonesce, in which 
he returns to the recollections of his own youth ; and various 
sm.'iller pieces. The verses arc monotonous ; the thoughts are 
not without poetical grace, but they are expressed at tedious 
length. It would be, however, absurd to expect in Froissart 
I he vigour and verve possessed by none of his predecei^sors. 
Ihe time was gone when Marie de France, Rutcbocuf and 
'i’hibaut de Champagne made the 13th-century language a 
medium for verse of which any literature might be proud. 
Briefly, Froissart’s poetry, unless the unpublished portion 
be l>etter than that before us, is monotonous and mechanical. 
'I'he chief merit it possesses is in simplicity of diction. This not 
infrequently produces a pleasing effect. 

As for the character of his Cfrromde, little need Ije said. 
7'here has never been any difference of opinion on the distinctive 
merits of this great work. It presents a vivid and faithful 
drawing of the things done in the T4th century. No more 
grapliic account exists of any age. No historian has drawn 
so many and such faithful portraits. They are, It is true, portraits 
of men as they seemed to the writer, not of men as they were. 
Froissart was uncritical ; he accepted princes by their appearance. 
Who, for instance, would recognize in his portrait of Gaston 
Phoebus de Koix the cruel voluptuary, stained with the bl<x>d 
of his own son, which we know him to have been ? Froissart, 
again, bar! no sense of historical rcsponsiI)ility ; he was no 
j\idge to inquire into motives and condemn actions ; he was 
situffly a chronir ler. Tic has been accused hy French authors 
of lar'king patriotism. Yet it must ])e remembered that he was 
neither a Frenchman nor an Englishman, but a Fleming, lie 
h IS l)een araised of insensibility to suffering. Indignation 
against oj)prcssion was not, however, common in the i.jth 
4’entiiry ; why demand of Froissart a quality which is rare 
enough even in our own time ? Yet there are moments when, 
ns in d<‘scribing the massacre of Limoges, he speaks with tearr 
in hi.s ''()ic(‘. 

Let him be judged hy his own aims. “ Hefore T commence 
this book,” he says, “ 1 pray the Saviour of all the world, who 
created every thiiig out of nothing, that H(* will also create and 
put in me sense and understanding of so much worth, that this 
hook, whieli I have begun, I may continue and persevere in, 
so that all those who shall read, see, and hear it may find in it 
delight and pleasance.” To give delight and pleasure, then, 
was his sole fk’sign. 

.As regards his personal charaeter, Froissart depicts it himself 
for us. Sucli as he was in youth, lie tells us, so he remained in 
more advanced life ; rejoicing mightily in dances and carols, 
in hearing minstrels and poems ; inclmed to love all those who 
love dogs and hawks ; pricking up his ears at the uncorking of 
bottles,*- ” ( ar an voire prens grand plaisir ; pleased with 
g(K)d cheer, gorgeous apptirel and joyous society, but no common- 
place reveller or greedy voluptuar\^ — e\'cry thing in Froissart 
was ruled hy the good manners wlvich he .set before all else ; 
and always eager to listen to tales of war and battle. .As \ve have 
said above, he shows, nht onlv by his success at courts, but also 
hy the whole lone of his writings, that he possessed a singularly 
winning manner and strong personal character. He lived 
wholly in the present, and had no thought of the coming changes. 
Tkvrn when chivalrous ideas were most widely spread, but the 
spirit of chivalry itself, as inculcated by the best writers, in its 
dec'adence, he is penetrated with the sense of knightly honour, 
and ascrilies to all his heroes alike those qualities which only the 
kleal knight p<issessed. 

The first edition of F'roisst'wt’s Chronicles was published in Paris, 
It be irji no date ; the next t'tli lions are thas<' of the y^ars 1505, 1514, 
1518 and 1520. The edition of Buchen, 1824, was a continuation 
of one coininenced bv Pacicr. Th«' best modern editions arc those 
of Kervxm dr Lrtfenhove Cnritssrls, 1863-^1877) and Simeon Luce 
f Paris, i86y-i888) ; for bililiography sec' Potlhaist, Bibliotheca hist. 


tnedti aevi, i. (Berlin, i8g6). An abridgment was made in Latin by 
BcUeforest, and published in 1672. An English translation was 
nuide by Bouchicr, Lord Berners, and publi.shed in Ia)udon, 1525. 
Sec the “ Tudor Translations ’* edition of Berners (Nutt, 1901), 
with introduction by W. V. Ker ; and the “ Globe " edition, with 
introduction by G. C. Macaulay. The translation by Thomas 
Johnes was originally published in 1802-1805. For Froissart's 
poems see Sclieler’s text in K. do Ixjttenhove’s complete edition; 
Mtliador has biron edited by Longnon lor the S0C1..U: cies Anciens 
Textes (1895-1899). See also Madame Darmesteter (Duclaux), 
t^rmssari {1894). (W. BjE.) 

FROME, a market town in the Frome parliamentary division 
of Somersetshire, England, 107 m. W. by S. of London by th« 
Great Western railway. Pop. of urban district ( 1901 ) n ,057. It 
is unevenly built on high ground above the river Frome, which 
is here crossed by a stone bridge of five arches. It was formerly 
called Frome or Froome Selwood, after the neighbouring forest 
of Selwood ; and the country round is still richly wooded and 
picturesque. The parish church of St John the Baptist, with 
its fine tower and spire, was built about the close of the 14th 
century, and, though largely restored, has a beautiful chancel, 
Lady chapel and btiptistery. Fragments of Norman work are 
left; tine interior is elaborately adorned with sculptures and 
stained glass. The market-hall, museum, school of art, and a 
free grammar school, founded under i^dwarcl VL, may be noted 
among buildings and institutions. Tlie chief industries arc 
brewing awl art metal-working, also printing, metal -founding, 
and the manufacture of cloth, silk, tools and cards for wool- 
dressing. Dairy farming is largely practised in the neighbour- 
htiod. Selwood forest was long a favourite haunt of brigands, 
and even in the iSth century gave shelter to a gang of coiners and 
highwaymen. 

The Saxon occupation of Frome (From) is the earliest of 
which there is evidence, the settlement being due to the founda- 
tion of a monastery by Aldhelm in 705. A witenagemot was 
held there in 934, so tliat Frome must already have been a place 
of some size. At the time of the Domesday Survey the manor 
was owned by King William. Local tradition asserts that 
1 Frome was a medieval borough, and the reeve of Frome is 
occasionally mentioned in documents after the reign of Edward 
I., hut there is no direct evidence that Frome was a borough and 
no trace of any charter granted to it. It was not represented 
in parliament until given one member by the Reform Act of 
1832. Separate representation ceased in 1885. Frome was 
never incorporated. A charter of Henry VII, to Edmund 
Leversedge, then lord of the manor, granted the right to have 
fiiirs on the 22nd of July and tlie 21st of September. In the 
18th century two other fairs on the 24th of February and the 
25th of November were held. Cattle fairs are now hdd on the 
lost Wednesday in February and November, and a cheese fair 
nn the last Wednesday in September. The Wedne.sday market 
is held under the charter of Henry Vll. There is also a Saturday 
cattle market. The manufacture of woollen cloth has been 
established since the 15th century, Frome being the only Somer- 
set town in which this staple industry has flourished continuously. 

FROMENTIN, EUGENE (1820-1876), French painter, was 
born at La Rochelle in December 1820. After leaving scliool 
he studieil for some years under I.^uis (^labat, the landscape 
painter. Fromentin was one of the e.arliest pictorial interpreters 
of Algeria, having l)een able, while quite young, to visit the 
land and people that suggested the subjects of most of his 
works, and to store liis memory as well as hLs portfolio with the 
picturesque and characteristic details of North African life. In 
1849 he obtained a medal of the second class. In 1852 he paid 
a second visit to Algeria, accompanying an archaeological 
mission, and then completed that minute study of the scenery 
of the country and of the habits of its people which enabled him 
to give to his after-work the realistic accuracy that comes from 
intimate knowledge. In a certain sense his works are not more 
artistic results than contributions to ethnological science. His 
first great success was produced at the Salon of 1847, by the 
“ Gorges de la Ghiffa.” Among his more important works arc— 
“ 1-a Place de la br^che a Constantine ” (1849); “ Enterrement 
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Maure” (1853); “ Bateleurs n^^res” and Audience chez un 
chalife” (1859); “Berber kabyle ’* and Courriers arabes ’’ 
(1861); “ Bivouac arabc,” “ Chasse au faucon,” “ Fauconnier 
arabc ” (now at Luxembourg) (1863); “Chasse au heron” 
(1865); “ Volcurs de nuil” (1867); "Centaurs et urabes 
attaques par une lionne ” (1868); “ Hake de muletiers (1869) ; 
“ Le Nil ” and " Un Souvenir d’Esneh ” (1875). Promentin was 
much influenced in style by Eug^ine Oelacroix. His works are 
distinguished by striking composition, great dexterity of hand- 
ling and brilliancy of colour. In them is given witli great 
truth and refinement the unconscious grandeur of barbarian 
and animal attitudes, and gestures. His later works, however, 
show signs of an exhausted vein and of an exhausted spirit, 
accompanied or caused by physical enfeeblement. But it must 
be ob^Tved that PVomentin^s paintings show only one side of 
a genius that was perliaps even more felicitously expressed in 
literature, though of course with less profusion. “ Dominique,” 
first published in the Revue des deux mondes in 1862, and 
dedicated to George Sand, is remarkable among the fiction 
of the century for (lelicate and imaginative observation and for 
emotional earnestness. Fromentin’s other literary works arti— 
Visites artisttques (1852); Simples Pilerinages Un Istr 

dans le Sahara (1857); Une Annee dans le Sahel (1858); and 
Les Matlres d' autre. fois (1876). In 1876 he was an unsuccessful 
candidate for the Academy. He died suddenly at Rochelle 
on the 27th of August 1876. 

FROMMEL, GASTON (1862-1906), Swiss theologian, pro- 
fessor of theology in the university of Geneva from 1894 to 1906. 
An Alsatian by birth, he belonged mainly to PVcnch Switzerland, 
where he spent most of his life. He may best be described as 
continuing the spirit of Vinet {q.v.) amid the mental conditions 
marking the end of the 19th c'cntury. Like Vinet, he derived 
his philosophy of religion from a peculiarly deep experience of 
the Gospel of Christ as meeting the demands of the moral con- 
sciousness ; but he developed even further than Vinet the 
psychological analysis of conscience and the method of verifying 
every doctrine by direct reference to spiritual experience. Both 
made much of moral individuality or pcrsonalily as the crown 
and criterion of reality, believing that its correlation with 
Christianity, both historically and philosophically, was most 
intimate. But while V'^inet laid most stress on the liberty from 
human authority essential to the moral consciousness, the 
changed needs of the age caused Prommcl to develop rather the 
aspect of man's dependence as a moral being upon Gtxi's spiritual 
initiative, “ the conditional nature of his liberty,” “ Liberty 
is mk the primary, but the secondary characteristic ” of con- 
science ; “ before being free, it is the subject of obligation.” 
On this depends its objectivity as a real revelation of the Divifje 
Will. Thus he claimed that a deeper analysis carried one beyond 
the luiman subjectivity of even Kant’s categorical imi)erativc, 
since consciousness of obligation was “ une experience imposee. 
sous le mode de rabsolu.” By his use of impost EVornmel 
emphasized the priority of man’s sense of obligation to his 
consdousne.ss either of self or of God. Here he appealed to the 
current p.sychol()gy of the subconscious for confirmation of his 
analysis, by which lie claimed to transcend mere intellectnalism. 
fn his language on this fundamtmtal point he was perhaj>s to<i 
jealous of admitting an ideal element as implicit in the feeling 
of obligation. .Still he did well in insisting on priority to self- 
conscious thought as a mark of metaphysical objectivity in the 
case of moral, no less than of physical experience. Further, he 
found in the Christian revelation the .same characteristics as 
belonged to the universal revelation involved in conscience, 
viz. (^d’s sovereign initiative Jind hi.s living action in history. 
From this standpoint he argued against a purely psychological 
type of religion (agnosttdsfne religieuXj as he termed it) — a 
tendency to which he saw even in A. Sabatier and the symbolo- 
fideisme of the Paris School — as giving up a real and unifying 
faith. His influence on men, especially the student cla.ss, was 
grea% enhanced by the religious force and charm of his per- 
sonality. Finally, like Vinet, he was a man of letters and a 
penetrating critic of men and systems. 


Litfraturk.” C». Godet, Gaston Frommel (Nencha.tel, 1006), a 
compiicl j>kt-tch, with lull cutiition of .sources ; cl. H. Bois, in Sainte- 
Croix for 1906, tor “ l.’lltiididiit ct Ic proiesseur.” A complete 
edition of his writings was begun in 1907. (J. B.) 

FRONDE, THE, tlie name given to a civil war in France 
whidi liLsted from 1648 to 1652, and to its sequel, the war with 
in 1653-59. The word means a sling, and was applied to 
this contest from the circumstance tliat the windows of Cardintd 
Mazarin’s adherents were pelted with stones by the Paris mob. 
Its original object was tlie redress of grievances, but the move- 
ment soon degenerated into a factional contest among the nobles, 
who sought to reverse the rcsidts of RichelitMi's work and to 
overthrow his successor Mazarin. In May 1648 a tax levied on 
judicial officers of the parlement of Paris wa.s met by tkit body, 
not merely with a refusal to pay, hut with a condemnation of 
earlier financial edicts, and e\^en with a demand for the accept- 
ance of a scheme of constitutional reforms framed by a com- 
mittee of the parlement. Tlii.s charter was somewlmt influenced 
by contemporary events in England. But there i.s no re.al 
likeness between the two revolutioas, the French parlement 
being no more rej^rescntitivc of the people than the Inns of 
Gourt were in England. The political history of the time is 
dealt with in the article France : History ^ the present article 
being concerned chiefly with the military operations of what 
was perhaps the most costly and least necessary ch il war in 
histor>^ 

The military record of the first or “ parliamentary ” Fronde 
is almost blank. In August 1648, strengthened by tlie news 
of Conde’s victoiy at l.ens, Mazarin suddenly arrested the 
leaders of the f)arlcment, whereupon Paris broke into insurrection 
and Ixirricaded tlie strcc^ts. The court, having no army at its 
immediate disposal, had to release the prisoners and to promise 
ndorms, and fled from Paris on the night of the 22nd of October. 
But the signing of the peace of Westphalia set free ('oiuk* s 
army, and by January 1649 it was besieging Paris. I'he peace 
of Rueil was signed in March, jifter little lilood had been shed, 
'flic Parisians, though still and always anti-cardinalist, refused 
to ask for Spanish aid, us proposed by their princely and noble 
adherents, and having no prospect of military success without 
such aid, submitted and received concessions. Thenceforward 
the Fronde becomes a story of sordid intrigues and half-hearted 
warfare, losing all trace of its first constitutional phase. The 
leaders were discontented princes and nobles — Monsieur (Gaston 
of Orleans, the king’s uncle), the great ('onde and his brother 
(?onti, the due de Bouillon and his brother Turenne. To these 
must be added Gaston’s daughter. Mademoiselle de Montpensier 
(T.a grande Mademoiselle), Condi’s sister, Madame dc Longue- 
ville, Madame de (!hevrciise, and the astute intrigiuT ]*aul de 
Ciondi, later Cardinal de Retz. The military operations f(‘ll 
into the hands of war-ex pcrienced mercenaries, hxl by two 
great, and many second-rate, generals, and of nobles to whom 
war was a fxdite pastime. 'Hie feelings of the people at large 
were enlisted on neither sid(*. 

This peace of Rueil lasted until the end of 1640. The princes, 
received at court once more, renewed tlieir intrigues against 
Mazarin, who, having come to an understanding with Monsieur, 
Gondi and Madame de Chevreuse, suddenly arrested ("ond/;, 
C’onti and Longui‘ville (January 14, 1650). The war vvhich 
followed this coup is called the " Princes’ Fronde.” This time 
it was Turenne, before and afterwards th.c most loyal soldier 
of his day, who headed the armed rebellion. Listening to tlie 
promptings of his Egeria, Madame de J.ongueyille, he res<dved 
to rescue her l>rother, his old comrade of Freiburg and Nord- 
lingen. Tt was with Spanish assistance that he liopcd to do so ; 
and a powerful army of that nation assembled in Artois under the 
archduke Leopold, governor-general of the Spanish Netherlanfis. 
But the peasants of the country-side rose against the invaders, 
the royal army in C'hampagne was in the capable hands of Cc.sar 
de (l^oiseul, comte du Plessis-Praslin, w'ho counted fifty-two 
years of age and thirty-six of war experience, and the little 
fortress of (iuise surressfully resisted the archduke’s attack. 
Thereup^jn, however, Mazarin drew upon Plessis-Praslin’s army 
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for reinforcements to be sent to sul)due the rebellion in the 
south, and the royal general had to retire. Then, happily for 
France, the archduke decided that he had spent sufficient of 
the king of Spain’s money and men in the French quarrel. 
'J’lie magnificent regular army withdrew into winter quarters, 
and left Turenne to deliver the princes with a motley host of 
Frondeurs and Lorrainers, Plessis-Praslin by force and bribery’ 
secured the surrender of Rethel on the r.^th of December 1650, 
and liirenne, who had advanced to relieve the place, fell back 
hurriedly. Put he was a terrible opponent, and Plcssis-Prasliri 
and Mazarin himself, who accompanied the army, had many 
misgivings as to the result of a lost battle. The marshal chose 
nevertheless to force 'J'urenne to a decision, and the battle of 
Planc-(’hamp (near Somrne-Py) or K(^thel was the consequence. 
Both sides were at a standstill in strong positions, Plessis-Praslin 
doubtful of the trustworthiness of his cavalry, 'Furenne too weak 
to attack, when a dispute for precedence arose between the 
Gardes franfaises and the Pi cardie regiment. The royal infantry 
had to be rearranged in order of regimental seniority, and 
"J'urenne, seeing and desiring to profit by the attendant disorder, 
cam(^ out of his stronghold and attacked with the greatest vigour. 
The battle (December 15, 1650) was severe and for a time doubt- 
ful, but Turenne’s Frondeurs gave way in the end, and his army, 
as an army, ceased to exist. 'J ureniie himself, undeceived as to 
the part he w'as playing in the drama, asked and received the 
young king’s pardon, and meantime the court, with the maison 
dn roi and other loyal troops, had subdued the minor risings 
without difficulty (March-April 1^51). Tonde, Conti and 
Longueville were released, and by April 1651 the rebellion had 
everywhere collapsed, 'rhen followed a few months of hollow’ 
pcac(‘ and the court returned to l^iris. Mazarin, an object of 
hatred to all the princes, had already retired into exile. “ 
temps est un galant homnu5,’’ he remarked, “ laissons le faire ! ” 
and .so it proved. 13 is abs(‘nee lelt the field free for mutual 
jealousies, and for the remaindiu* of the year anarchy reigned 
in I^'rance. In December 1651 Mazarin returned with a small 
army. The war began again, and this time ’rurenne and Condc 
were pitted against one another. After the first campaign, as 
we shall sec, the civil war ceased, but for several other campaign.'* 
the two great soldiers were opposed to one anollier, Turenne as 
the defender of l^Vance, (bnde as a Spanish invader. Their 
personalities alone give threads of continuity to these seven years 
of weari.some maiueiivres, sieges and combats, though for a 
right understanding of the causes which were to produce the 
staniling armies of the age of Louis X\\, and l’>ederick the (ireat 
the military student should search deeply into the material and 
moral iactors that here deeided the issue. 

The d^biit of the new’ l^'nindeurs took place in Guyenne 
(T<'c!iniar\'“ March 1652), wdiile their Spanish ally, the archduke 
Leo|>()ld William, captured various northern fortresses. On the 
Ia)ire, wliither the centre of gravity was soon transferred, the 
Frondeurs were commanded Iw intriguers and (juarrelsome 
lords, until Conde's arri\’al from Guyenne. II is bold trenchant 
leadership made itself felt in the action of Illeneau (7th April 
1652), in w'hich a portion of the royal army w’as destroyed, but 
fresh troops came up to oppose him, and from the .skilful dis- 
positions made by his opponents (’onde fell the presence of 
'J urenne and broke gflf the action, 'i’he royal army did likewi.se. 
(bnde invited the commander of Tiirennc's rearguard to supper, 
chaffed him unmercifully f(»r allow’ing the prince's men to surprise 
him in the morning, and by way of farewell remarked to his 
guest, “ (^)uel dommage quo des braves gens comme nous se 
coupent la gorge pour un faquin ” — an incident and a remark 
that thoroughly justify the iron-handed absolutism of I.ouis XI^^ 
There was no hope lor FVance w’hilc tournaments on a large 
scale and at the public’s expense were fashionable amongst the 
grands seigneurs. After IB(‘neau both armies marched to Paris 
to negotiate with the parlemcnt, de Retz and Mile de Monl|>ensicr, 
while the archduke look more fortresses in Inlanders, and Charles 
iV., duke of I.orraine, w’ilh an army of plundering mercenaries, 
marched through Champagne to join Conde. As to the latter, 
Turenne maiKcin red past Conde and planted hintself in front 


of the mercenaries, and their leader, not wishing to expend his 
men against the old French regiments, consented to depart with 
a money payment and the promise of tw'o tiny I^rraine fortresses. 
A few more manoeuvres, and the royal army was able to hem in 
the Frondeurs in the I'aubourg St Antoine (2nd July 1652) with 
their l>acks to the closed gates of Paris. The royalists attacked 
all along the line and won a signal victory in spite of the knightl\’ 
prowess of the prince and his great lords, but at the critical 
moment Gaston’s daughter persuaded the Parisians to open the 
gates and to admit Conde’s anny. She herself turned the guns 
of the Bastille on the pursuers. An insurrectional government 
was organized in the capital and proclaimed Monsieur lieutenant- 
general of the realm. Mazarin, feeling that public opinion was 
solidly against him, left I’Tance again, and the bourgeois of Paris, 
quarrelling with the princes, permitted the king to enter the cit> 
on the 21st of October 1652. Mazarin returned unopposed in 
February 1653. 

'I'he Fronde as a civil war was now’ over. Tl)e whole country, 
wearied of anarchy and disgusted with the princes, came to look 
to the king's parly as the party of order and settled government, 
and thus the Fronde prepared the way for the absolutism of 
Louis XIV. The general war continued in Flanders, Catalonia 
and Italy wherever a Spanish and a French garrison were face 
to face, and (bnde w'ith the wreck of his army openly and 
definitely entered the service of the king of Spain. The “ Spanisli 
Fronde ” was almost purely a military affair and, except for a 
few' outstanding incidents, a dull affair to boot. In 1653 France 
W’as so exhausted that neither invaders nor defenders were able 
to gather supplies to enable them to take the field till July. At 
one moment, near IWonne, Conde had Turenne at a serious 
disadvantage, but he could not galv’anizc the Spanish general 
Count F'uensaldana, w’ho was more solicitous to preserve his 
master’s soldiers than to establish (bnde as mayor of the palace 
to the king of France, and the armies drew apart again without 
fighting. In 1654 the principal incident was the siege and relief 
of Arras. On the night of the 24th*“25th August the lines of 
circumvallation drawn round that place by the prince were 
brilliantly stormed by Turenne’s army, and Conde won equal 
credit for his safe withdrawal of the besieging corps under cover 
of a .scries of bold ra\ airy charges led by himself as usual, sword 
in hand. Jn 1655 'Jbrenne captured the fortresses of l.andrecies, 
Conde and St Ghislain. Jn 1656 the prince of Cond^ revenged 
himself for the defeat of Arras by storming Turenne’s circum* 
vallation around Valenciennes (16th July), but Turenne drew off 
his forces in good order. 7 'he campaign of 1657 was uneventful, 
and is only to be remembered because a body of 6000 Britisl) 
infantry, sent by Cromwell in pursuance of his treaty of alliance 
with Mazarin, took part in it. The presence of the English 
contingent and its very definite purpose of making Dunkirk a 
new’ Calais, to be held by England for ever, gave the next cam- 
paign a character of certainty and decision which is entirely 
wanting in the rest of the w’ar. Dunkirk w’as besieged prompll)- 
and in great force, and when Don Juan of Austria and Conde 
appeared with tlie relieving army from F'urnes, Turenne advanced 
boldly to meet him. The battle of the Dunes, fought on the 
14th of June 1658, was the first real trial of strength since the 
l)attle of the Faubourg St Antoine. Successes on one wing were 
compromised by failure on the other, but in the end (bnde drew’ 
off with heavy losses, the success of his own cavalry charges 
having entirely failed to make good the defeat of the Spanish 
right wing amongst the I'Junes. Here the “ red-coats ” made 
their first appearance on a continental battlefield, under the 
leadership of Sir W. Lockhart, Cromwell’s ambassador at l^aris, 
and astonished both armies by the stubborn fierceness of their 
assaults, for they were the products of a war w’here passions 
ran higher and the determination to w’in rested on deeper founda- 
tions than in the degringolade of the feudal spirit in which they 
now figured. Dunkirk fell, as a result *>1 the victory, and flew 
the St George’s cross till Charles II. .sold it to the king of France. 
A last desultory campaign followed in 1659 — the twenty-fifth 
year of the Franco-Span ish War— and the peace of the Pyrenees 
W'as signed on the 5 th of November. On the 27 th of January 
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1660 che prince asked and obtained at Aix the forgiveness of 
Louis XIV. The later careers of Turenne and Conde as the 
great generals — and obedient subjects — of their sovereign are 
described in the article Dutch Wars. 

For tlic many memoirs and letters of the time sec the list in 
G. Monod’s Bihiio^raphie de Vhisioire de France (Paris, 1888). The 
Lettres du cardinal Mazarin have been collected in nine volumes 
{Paris, 1878 1906). See P. Adc)l])he Cheniel, Histoire de France 
pendant la minoriU de Louis XIV (4 vols., 1879-1880), and his 
Histoire de Frame sous le mimstdre de Mazarin (3 vols., 188 :j) ; 
L. C. de Beaupoil de Sainte-Aulaire, Histoire de la Fronde (2nd od., 
2 vols., i860) ; “ Arvede Barinc " (Mnio Charles Vincens), Lu 

Jcunesse de la grande mademoiselle (Paris, ic)02) ; Due d'Aumale, 
Histoire des princes de Conde (Paris, 1889-1896, 7 vols.). TJie mo.st 
intercsti:^ nccount of the military operations is in General Hardy 
de P6riiii‘s Turenne et Condi' (Batailles fran^aises, vol. iv.). 

FRONTENAC ET PALLUAU, LOUIS DE BUADE, Comte dk 
(1620-1698), French -Canadian statesman, governor and lieu- 
tenant-general for the French king in La Nauvelle France 
(Canada), son of Ilcnri de Buade, colonel in the regiment of 
Navarre, was born in the year 1620. The details of Ins early 
life are meagre, as no trace of the Frontenac papers l»as Ix^en 
discovered. The de Buades, however, were a family of distinc- 
tion in the principality of B<^arn. Antoine de Buade, seigneur dc 
Frontenac, grandfather of the future governor of ( aiiarla, attained 
eminence as a councillor of state under Henri 1 V^ ; and his 
children were brought up with the dauphin, afterwards Louis 
XIII. Louis dc Buade entered the army at an early age. In 
the year 1635 he served under the prince (»f Orange in Holland, 
and fought with credit and received many wounds during 
engagements in the Low ('ountrics and in Italy. He was pro- 
moted to the rank of colonel in the regiment of Normandy in 
1643, three years later, after distinguishing himself at the 
siege of Orbitello, where he had an arm liroken, he w^as made 
mafechal de camp. His service seems to have been continuous 
until the conclusion of the peace of Westphalia in 1648, when he 
returned to his father’s house in Paris and married, without the 
consent of her parents, Anne de la Grange-'Prianon, a girl of 
great beauty, who later became the friend and confidante of 
Madame de Montpensier. The marriage was not a happy one, 
and after the birth of a .son incompatibility of temper led to a 
separation, the count retiring to his estate on the Tndre, where 
by an extravagant course of living he became hopelessly involved 
in debt. J.ittle is known of bis career for the next fifteen years 
beyond tlu* fact that he held a high position at court ; but in 
the year 1669, when France sent a contingent to assist the 
Venetians in the defence of Crete against the Turks, Frontenac 
was placed in command of tlie troops on the recommendation of 
Turenne. In this expedition he won military glor}^ ; but his 
fortune was not improved thereby. 

At this period the affairs of New France claimed the attention 
of the French court. From the year 1665 the colony had been 
successfully administered by three remarkable men— Daniel de 
Rtl-my de Courcelle, the governor, Jean Talon, the intendant, 
and the marquis de Tracy, who had been appointed lieutenant- 
general for the French king in Americy ; l)ut a difference of 
opinion had arisen between the governor and the intendant, and 
each had demanded the olher’s recall in the public interest. 
At this crisis in the administration of New France, Frontenac 
was appointed to succeed dc (’ourcelle. 'The new governor 
arrived in Quebec on the 12th of September 1672. From the 
commencement it was evident that he was prepared to give 
effect to a policy of colonial expansion, and to exercise an inde- 
pendence of action that did not coincide with the views of the 
monarch or of his minister Colbert. One of the first acts of the 
governor, by which he sought to estidilish in Canada the three 
estates — nobles, clergy and people— met with the disapproval 
of the French court, and measures were adopted to curb his 
ambition by increasing the power of the sovereign council and 
by reviving the office of intendant. Frontenac, however, was 
a man of dominant spirit, jealous of authority, preparc-d to exact 
obedience from all and to yield to none. In the course of events 
he soon became involved in quarrels with the intendant touching 
questions of precedence, ancl with the ecclesiastics, one or two 


of whom ventured to rriiieizc his proceedings. The church in 
Canada had been administered for many years by the religious 
orders ; for the see of Quebec, so long contemplated, had rtot yet 
been erected. But three years after the arrival of Frontenac a 
former vicar apostolic, Francois Xavier de Laval de Mont- 
morenci, returned to Quebec as bishop, with a jurisdiction over 
the whole of Canada. In this redoubUible churchman the 
governor found a vigorous opponent who was determined to 
render the slate subordinate to the church. Frontenac, following 
in this respect in the footsteps of his predecessors, had issued 
trading licences which permitted the sale of intoxicants. The 
bishop, supported by the intendant, endeavoured to suppress 
this trade and sent an ambassador to France to obtain remedial 
action. The views of the bishop were upheld and henceforth 
authority was divided. Troubles ensued between the governor 
and the soxereign (ouiu'il, most of the members of which .sided 
with the one permanent power in the colony — the bishop ; 
while the .suspicions and intrigues of the intendant, Duchesneau, 
were a constant soun'c of vexation and .strife. As the king and 
his minister had to listen to and adjudicate upon the appeals 
from the contending parties their jxilieiK'e was at last worn out, 
and both governor and intendant were recalled to France in 
the year 1682. During Frontenac's first administration many 
improvements had been made in the countrx'. 'The defeiKcs 
had been strengthened, a fort was built at Catararpii (now 
Kingston), Ontario, bearing the gox’crnor’s name, and condiiioris 
of peace had been fairlx' maintained between the Iro(]Uois on 
the one hand and the French and their alli(;s, the Ottawvis and 
the Hurons, on the other. The progress of events during the 
n(‘xt few years proved that the recall of the governor had been 
ill-timed. The Iroquois were assuming a threatening attitude 
tow'ards the inhabitants, and h’rontenac's successor, La Barre, 
was quite incaj)able of leading an army against such cunning 
foes. At the end of a year La Ihirrc was replaced by the manjuis 
de Dcnonville. a man of abililx and courage, who, though he 
show'(‘(l some vigour in marching against the western Irocpiois 
tribes, angered rather than intimidated them, and the nia.ssacre 
of Lachine (5lh of August j6S(>) must be n‘gardc(l as one of the 
unhappy results of his administration. 

'J'hi* ailairs ol the colony were now^ in a critical condition ; a 
man of experience and d(*cision was needed to cope with the 
difficiilties, and Louis XIW, who was not wanting in sagacilx, 
wisel)^ made choict* ol the choleric count to represent and uphold 
the power of France. When, therefore, on the J5th of Octolxa* 
1689, Frontenac arrived in (hichec as governor lor the second 
lime, he received an enthusiastic welcome, and confidence was 
at once restored in the jinblic mind. Qiichcf' was not long to 
enjoy the blessing ol peace. On the i6lh ol October 1690 
several New^ Lnglanfl ships under the command of Sir William 
Fhipps appeared off the island of Orleans, and an rjfiicer wa.s 
.sent ashore to demand the surrender of the lort. h'rontcnac, 
bold and fearhss, .sent a defiant answer to the hostile admiral, 
and handled so vigorously the lorc(‘s he had collected as com- 
pletely to repulse the enemy, who in their hasty retreat left 
behind a few pieces of artillery on the Beaupoil short*. 'The 
prestige of tlie governor was greatly incicased by this event, and 
he w'as prepared to follow up his advantage by an attack on 
Boston from the sea, but his resources were inadequate for the 
undertaking. New France now' rejoiced in a briel respilt* from 
her enemies, and during the interval Frontenac enctiuraged the 
revival of the drama at tlie ('bateau St- Louis and paid some 
attention to the social life of the colony. 'I'hc Indians, however, 
were not yet subdued, and for two years a petty warfare wa.s 
maintained. In 1696 Frontenac decided to take the field against 
the Iroquois, although at this time he was seventy-six years of 
age. On the 6th of julv he lelt Lfichine at the head of a con- 
siderable force for the Milage of the Onondagas, where he arrived 
a month later. In the* meantime the Irotjuois had ubandoni'd 
their villages, and a.s pursuit was impracticable the army com- 
mencetl its return march on the loth of August. 'J'lie old warrior 
endured the fatigue of the march as w(‘ll as the youngest soltlicr, 
and for his courage and prow'css he received the cross of St 
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T^ouis. Frontenac died on the 28th of November 1698 at the 
Chateau St Louis after a brief illness, deeply mourned by the 
(anadian people. 'J'hc faults of the governor were those of 
temperament, which had been fostered by early environment. 
His nature was turbulent, and from his youth he had been used 
to command ; l^ut underlying a rough exterior there was evidence 
of a kindly heart. He was fearless, resourceful and decisive, 
and triumphed as few men could have done over the difficulties 
and dangers of a most critical position. 

See Count Frontena(\ by W. D. Lc Stieiir (Toronto, 1906) ; Count 
Frontenac and New France under Louis A 7 ^^, by Fraiujis I*ark- 
man (Boston, 1878); Le Cointv de L'rontenac^ by Henri JLorin 
(Paris, 1895) ; Frontenac ct a/'s am/zs, l)y Emest Myrand {Quebec, 
iyo2). " (^- G* H.) 

FRONTINUS, SEXTUS JULIUS (c. a.d. 40 103)* Koman 
soldier and author. In 70 he was city praetor, and five years 
later was sent into Britain to succeed Petilius Orealis as governor 
of that island. Tie subdued the Silures, and held the other 
native tribes in check till he w^as siijicrscdcd by Agricola (78). 
In ()7 he was appointed superintendent of the aqueducts {curator 
aquarum) at Rome, an oflice only conferred upon persons of very 
high standing. He was also a member of the college of augurs. 
His chief work is Dv aqnis urhis Romae, in two hooks, containing 
a history and description of the water-supply of Rome, including 
the laws relating to its use and maintenance, and other matters 
of importance in the history of architecture. Frontiniis also 
wrote a theoretical treatise on military science {De re militari) 
W'liich is lost. His Stratcgematicon hhri Hi. is a collection of 
<‘xampli‘s of military stratagems from (ireek and Roman history, 
for the u.se of olfieers ; a fourth hook, the plan and st\de of w'hich 
is dilTcrent from the rest (more stress is laid on the moral aspects 
of war, c.g. disci[)line), is tiie work of another writer (best edition 
hy G. Gundermann, 1888). l^xtracts from a treatise on land- 
surveying ascribed to PVoutinns are preserved in Lachmann’s 
Gromatici v^drrrs (184S). 

A valualile edition of the /V (ufvis (text and translation) has be(‘n 
publishcvl by ('. Horschel (Boston, Mass., 1890)- H contains iiuiikt- 
ons illustrations : maps of the routes of tl\e ancient aqueducts 
and llie city ol Rome in the time ot Pioutiniis ; a ]»hotograptuc 
repnxluctioii ol tlie otily MS (the ^lonti' ( .Kssmo) ; .sev'ci.d e\- 
jdanalory cha))ters, and a concise l)ibliogia])hy, in which speci.d 
refcMence is nruh* to I'.dcTissot, f'tudc f/o la nmdition drs ugu- 
mensnres (1870). 'J'li<*re is a complete ••fli(i<m of th<‘ works by 
A. Dedericli (185s), uud an Kngli.sh translation of the Stratc^cmalica 
by R. Scott (18 lO), 

FRONTISPIECE (through the I'Yench, Irom Med. Lat. jronlis- 
fneium, a front view, fron.s, jrontis^ forehead or front, and specerc, 
to look at ; the English spelling is a mistaken adaptation to 
“ pic(’e "), an architeclural term lor the principal Iron! of a 
building, hut more generally applied to a richly decorated 
entrance doorw'uy, if projecting sliglitly only in front of the 
main w'ali, otherwise portal or porch would be a more correct 
term. T'he word, however, is more used for a deco rati v’c design 
or the representation <»f some subject connected with the sub- 
sliinee ot a book and phu'ed as the first illustrated page. A 
design at the end of the chapter of a book is called a tail-piece. 

FRONTO, MARCUS CORNELIUS (r. a.d. 100-170), Roman 
grammarian, rhetorician and advocate, was horn of an Italian 
family at (‘irta in Numi<lia. He came to Rome in the reign of 
Hadrian, and soon gained such renown as an advocate and 
orator as to he reckonc’d inferior only to Cicero. He amassed a 
large hirtune, erected magnificent buildings and purchased the 
famous gardens of Maecenas. Antoninus I'ius, hearing of his 
fame, afipointed him tutor to his adopted sons Marcus Aurelius 
and Lucius N'erus. In 143 he was consul for t>vo months, but 
declined the proconsulship of Asia on the ground of ill-health. 
His latter vears were embittered hy the loss of all his children 
except one daughter. His talents as an orator and rhetorician 
were greatly admired by his contemporaries, a number of whom 
formed themselves into a school called after him Fronloniuni, 
whose avowed object it was to restore the ancient purity and 
simplicity of the Latin language in place of the exaggerations of 
the Greek sophistical school. However praiseworthy the inten- 
tion may have been, the list of authors .sjiecially recommended 


does not speak well for Fronto’s literary taste. The authors of 
the Augustan age are unduly depreciated, while Ennius, Plautus, 
l^berius, Sallust are held up as modd[.s of imitation. Till 1815 
the only extant works ascribed (erroneously) to Fronlo were two 
grammatical treatises, Dc nominum verborumque differentiis 
and Exempla eloctUionum (the last being really by Arusianus 
Messiiis). In that year, however, Angelo Mai discovered in 
the Ambrosian library at Milan a palimpsest manuscript (and, 
later, some additional sheets of it in the Vatican), on which had 
been originally written some of Fronto’s letter? to his royal 
pupils and their replies. These palimpsests had originally 
belonged to the famous convent of St Columba at Bobbio, and 
had been written over by the monks with the acts of the first 
council of Chalcedon. ITie letters, together with the otlier 
fragments in the palimpsest, were published at Rome in 1823. 
Their contents falls far short of the writer’s great reputation. 
'The letters consist of correspondence with Antoninus Pius, 
Marcus Aurelius and Lucius Verus, in which the character of 
Fronto's pupils appears in a very favourable light, especially 
in the affection they both seem to have retained for their old 
master ; and letters to friends, chiefly letters of recommendation. 
The collection also contains treatises on eloquence, some historical 
fragments, and literary trifles on such subjects as the praise of 
smoke and dust, of negligence, and a dissertation on Arion. 
“ His style is a laborious mixture of archaisms, a motley cento, 
with the aid of which he conceals the poverty of his knowledge 
and ideas.” His chief merit consists in having jirescrveil extracts 
from ancient writers whicli would otherwise have been lost. 

The h<‘st edition of his works is hy S. A. Niiher (18O7), with an 
account of the ]>aliinpse.st ; see also G. Bois.sici, “ Marc-Aurtl<* i‘t 
Ics Ictlres de F.,’‘ in Revue des deux inondes (.\i)nl 1808) ; R. Kllis, 
in Journal of Philology (t 808) and Ctorespondenee of Frontn and M. 
Aurelius (1904) ; and tin* full hihliopi^raphy in tho article by Brzoska 
in the new edition of I’auly’s RealeneyLlopadic der clas^iscken Altei- 
tumswisseuschajt , iv. pt. i. (1900). 

FROSINONE (anc. FrnstNo), a town of Italy in the province 
of Rome, from which it is 53 m. E.S.E. by rail. Pop. (1901) 
town, 9530 ; commune, j 1 ,029. 'J'he plaee is picturesquely 
situated on a hill of 1)55 ft. above sea-level, but contains no 
buildings of interest. Of the ancient city walls a small fragment 
alone is preserved, and no oilier traces of anti(|iiity arc visible, 
not even of the amphitheatre which it once possessed, for wliich 
a ticket (tessera) has been found (Th. Mommsen in Her. d. Sdrh- 
sisehru Geselhchaft d. Wis.senschalteu, 1849, 286). It was a 
Volscian, not a Hernican, town ; a part of its territory w^as taken 
from it about 306-303 «.(*. by the Romaii.s and .sold. The tow n 
then became a praefeciura, probably with the civitas sine sitffragio, 
and later a colony, but we hear nothing important of it. It was 
situated just above the \'ia l^tina. (1'. As.) 

FROSSARD, CHARLES AUGUSTE (1807-1875), French 
general, was born on the 26th of April 1807, and entered the 
army from the l^cole Polytechnique in 1827, being posted to the 
engineers. He look part in the siege of Rome in 1849 and in 
that of Sebastopol in 1855, after whit:h he was promoted general 
of brigade. Four years later as general of division, and chief 
of engineers in the Italian campaign, he attracted the particular 
notice of the emperor Napoleon 111 ., who made him in 1867 chief 
of his military liousehold and govcirnor to the prince imperial. 
He was one of the superior military authorities who in thi.s 
period 1866-1870 foresaw and endeavoured to prepare for the 
inevitable war with Gennany, and at the outbreak of war he 
was given by Napoleon the choice between a corps command 
and the post of chief engineer at headquarters. He chose the 
command of the 11 . corps. On the 6th of August 1870 he held 
the position of Spicheren against the Germans until the arrival 
of reinforcements for the latter, and the non-appearance of the 
other French corps compelled him to retire. After this he took 
pirt in the battles around Metz, and was involved with his corps 
in the surrender of Bazaine s army. General Frossard published 
in 1872 a Rapport sur les operations du 2^ corps. He died at 
Chateau-Villain (Haute-Marnc) on the 25th of August 1875. 

FROST, WILLIAM EDWARD(i 810- 187 7), English painter, was 
born at Wandsworth, near London, in Septemt^r 1810. About 
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1825, through William Etty, R.A., he was sent to a drawing 
school in Bloomsbury, and after several years' study there, and 
in the sculpture rooms at the British Museum, Frost was in 
1829 admitted as a student in the schools of the Royal Academy. 
He won medals in all the schools, exwpt the antique, in which 
he was beaten by Maclise. During those years he maintained 
himself by portrait-painting. He is said to have |>ainted about 
this time over 300 portraits. In 1839 he obtained the gold 
medal of the Royal Academy for his picture of “Prometheus 
bound by Force and Strength." At the cartoon exhibition at 
Westminster Hall in 1843 he was awarded a third-class prize 
of £100 for his cartoon of “ Una alarmed by Fauns and 
Satyrs." He exhibited at the Academy “ Christ crowned with 
'rhorns” (1843), “ Nymphs dancing” (1844), '^Sabrina” (1845), 
“ Diana and Actaeon ” (1846). In 1846 lie was elected A.ssociate 
of the Royal Academy. His “ Nymph disarming Cupid ” was ex- 
hibited in 1847 ; “ Umi and the Wood-Nymphs of the same year 
was bought by the queen. This was the time of Frost’s highest 
popularity, which considerably declined after 1850. His later 
pictures are simply repetitions of earlier motives. Among them 
may be named “ Euphrosyne ” (1848), “ Wood-Nymphs " 
(1851), “Chastity ” (1854), “H Penseroso" (1855), “'[’he Graces " 
(1856), “Narcissus” (1857), “Zephyr with Aurora playing" 
(1858), “ 'riie Graces and Loves” (1863), “ Hylas and the 
Nymphs " (1867). Frost was elected to full membership of the 
Royal Academy in December 1871. This dignity, however, he 
soon resigned. P'rost had no high power of design, though some 
ot his smaller and apparently less important works are not with- 
out grace and charm, 'rechnically , his paintings are, in a sense, 
very highly finished, but the\’ an* entirely witliout master}'. 
He died on the 4th of June 0877. 

FROST (a common Teutonic word, cf. Dutch, 7 >orst, (ier. Frosl, 
from the common Teutonic verb meaning “to freeze,” Dutch, 
7>rir3e7t, Ger. frierett] the I ndo -European root is seen in L;il. 

hoar-frost, cf. pmrirv, to itch, burn, pruna, burninjx coal, 
Sansk. plush, to burn), in melcorolcjgy, the act, or agent of the 
process, of freezing ; hem e the terms “ hoar-frost ” and “ wliite- 
frost” applied tovisililcfrozen vapour fornuid on exposed surfaces. 
A frost can only occur when the surface temperature ialls below 
32*^ F.f the freezing-point of water ; if the temperature be 
between 28^^ and 32'’ it is a “ light frost," if below 28'’ it is a 
“heavy," “killing" or “black frost ’ ; the term “black frost" 
IS also used when no hoar-frost is jjrescnt. 'Fhe number of 
degrees below frec'/.ing-poinl is termed “ degrees of fro^t.” As 
soon as a mass of air is cooled to its dew-point, water begins to 
be precipitated in the form of rain, dew, snow or hail. Hoar- 
frost is only formed at tlie ininu'diate surface of the land if the 
latter be at a temperature below 32^", and this may occur even 
when the temperature of the air a few feet above llie ground is 
12^-16*^ above the freezing-point. 'The heaviest hoar-frosts are 
formed under weather conditions similar to those under which 
the heaviest summer dews occur, namc'lv, cJ(*ar and calm nights, 
when there is no cloud to impede the radiation of heat from the 
surface of the land, which thereby becomes rapidly and com- 
pletely cooled. The danger of frost is minimized when the soil 
is very moist, as for example after 10-12 mrii. of rain ; and it 
is a practice in America to flood fields on tlie receipt of a frost 
w'arning, radiation being checked by the light fog sheets which 
develop over moist .soils, just as a cloud-layer in the upper 
atmosphere impedes radiation on a grand scale. A layer 
smoke will also impede radiation locally, and to tliis end smoky 
fires are sometimes lit in such positions that the smoke may 
drift over planted ground which it is desirable to preserve from 
frost. Similarly, frost may occur in open country when a towai, 
protected by its smoke-cloud aboA c, is free of it. In a valley 
with fairly high and steep flanks frost sometimes occurs locally 
at the bottom, because the layer of air cooled by contact with 
the cold surface of the higher ground is heavier than that not so 
cooled, and therefore tends to flow^ or settle downwards along the 
slope of the land. When meteorological considerations point 
to a frost, an estimate of the night temperature may be obtained 
by multiplying the difference between the reading? of the wet 
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and dry bulb thermometer by 2*5 and subtracting the result 
from the dry bulh temperature. 'This rule applies when the 
evening air is at about 50° and 3o-i-in. pressure, the sky being 
clear. An instrument has been devised in Trance for the pre- 
diction of frost. It consists of a wet bulb and a dry bulb ther- 
mometer, mounted on a boaitl on which is also a scale of lines 
corresponding to degrees of the dr}' bulb, and a pointer traversing 
a scale graduated according to degrees oi the wet bulb. Observa- 
tions for the night are taken about half an hour Ixifore sunset. 
By meaas of the pointer and scale, the point may Ik* found at 
which the line of the dr}- -bulb reading meets the pointer set to 
the reading of the wet bull). The scale is further divided by 
colours so that the observed point may fall wdthin one of three 
zones, indicating certain frost, probable frost or no proba])ilii\- 
of frost. 

FROSTBITE, a form of mortification (</.?'. ), due to the action 
of extreme cold in cutting off the blood-su]>ply from the fingers, 
toes, nose, cars, \’c. In comparatively trifling forms it oct'uis 
as “ chaps " and “ chilblains," but the term frostbite is usually 
applied only to more severe cases, wlierc the part affected 
liecoines in ilanger of gangrene. An immediate applii ation of 
snow, or ice- water, will restore the circulation ; the application 
of heat would cause inflammation. But if the mortincalioii has 
gone loo far for the. circulation to be restored, the part will ])c 
lost, and surgical Ireatinc'nt mav be necessary. 

FROSTBURG, a town of Allegany county, Maryland, [’..‘•^.A., 
II m. W. of Cumb(‘rland. J*op. (1890) 380 j ; (1900) 5274, of 
whom 578 were foreign-born and 236 were negroes. It is served 
by the Cumberland iSj Pennsylvania railway and the Cumberland 
(iv: Westernport electric railway. 'J'he town is about 2000 ft. 
above .sea-level on a plateau between the (ircat Sava‘.>e and Dans 
mountains, and its delighttul scvneiy and air have m ale it 
attractive as a summtT re.sort. It is the seat of the .second state 
normal school, opened in hVostbiirg is in the midst ot the 

coal region ol the stale, and is itself almost coinplelt'ly unilci 
mined ; it has planing mills and inanutacturcs large (luanlitic.^ 
of fire brick. 'The municipality owns and opcralts its watci 
works. Natural gas is piped to h’rostbiirg from the W est X’lrginia 
fields, 120 m. a\\a\’. I'rostbiirg was first seltled in 1812 ; was 
called Mount Jd<*Msant until about 1830, when the present name 
was .sul)Slitiitcd in lumour of Mcshech TYosl, (»ne ol the town’s 
founders ; and was incorporated in 1870. 

FROTHINGHAM, OCTAVIUS BROOKS (182 2 1895), \m li. in 
clergyman and anllior, w.is luirn in lioslon on tin- 2^»tb of 
Nov'ember 1822, son of Nathaniel Langdon hY{»1 hinghain (1793 
1870), a prominent Unitarian preacher of Boston, and through 
his mother’s family related to Phillips Brooks. He gr.idualed 
from IJarvanl College in 1843 from the Divinity .School in 
1846. He was pastor of llie North Unitarian clinreh of Saltan, 
Ma.ssarhusetls, in 1847 I’Yom 185510 i860 he was jiasfor 

of a new Ihiitanan .soeiety in Jerst‘v ( ity, where he gave up the 
Lord’.s .Slipper, thinking that it ministered to self-satisfaction ; 
and it Wris as a radical Unitarian llial he; became pastor of another 
young church in N^-w' VYirk ( ity in i860. Indeed in 1S64 he was 
recognized as leader of tlie radicals after hi.s reply to Dr iledgi 's 
address to tfie graduating students of the Divinity Sclioo! on 
Auli-Supcruaturfdism hi the f*ul/nl. In 1865, wli(‘n he hail 
praclically givi'n up “ transcendentalism,” his ( linn h building 
was sold and his cougri‘galion began to worshij) in Lyrii* Hall 
under the name of the Independent Liber d Church ; in 1875 
they removed to the Masonic 'Temple, hut four yi'.ars later ill 
health compelled Frothingharn's resignation, and the church 
(li.s.s< lived. Paralysis threatened him and he never fully nicovered 
his health ; in 1881 he returned to Boston, wlicre he died on tlie 
27th of November 1895. 'To this lati‘r period of his life belongs 
his best literary work. While he was in New York he was for a 
time art critic of the Tribune. Always himself on the unpopular 
side and an able but thoroughly fair critic of the majority, he 
habitually under-estimated his own worth ; he was not only an 
anti-slavery leader w'hen abolition was not po})uIar even in New* 
England, and a radical and rationalist when it was impo.ssifile 
for him to stay conveniently in the Unitarian (!hurch, but he 
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was the first president of the National Free Religious Association 
(1867) and an early and ardent disciple of Darwin and Spencer. 
To his radical views he was always faithful. It is a mistake to 
say that he grew more conservative in later years ; but his 
judgment grew more generous and catholic. He was a greater 
orator than man of letters, and his .sermons in New York were 
delivered to large audiences, averaging one thousand at the 
Masonic Temple, and were printed each week ; in eloquence and 
in the charm of his spoken word he was probably surpassed in 
his flay by none .save George William Curtis. Personally he 
seemed cold and distant, partly because of his impressive appear- 
ance, and partly l)ecause of his own modesty, which made him 
backward in seeking friendships. 

His principal puhlishod works an; : Stones from the Life of the 
Teaihfv (1SO3), A Child's Book of Helt^ion {1866)^ and other works 
of religious teaching tor children ; several volumes of sermons ; 
Beliefs of Unbelievers (1870), The Cradle of the Christ : a Study in 
Pninitive Christianitv (1877), The Spirit of New Faith (1877), 
The Uisinfi and the Settiiif> Faith (1878), and other expositions of 
the “ new faith " lie preached ; Life of Theodore Parker (1874), 
I ranscendentalism in New Fugland (1876), which is largely bio- 
giaphical, Gernt Smithy a Biography (1878), George Ripley (1882), 
in the “ Aniericcin Men of Lett<*rs ’* series, Memoir of William 
tlcnrv Channing (i88()), Boston IJnitarinnism^ (1890), 

really a biography of his father ; and Recollections and Impressions^ 

FROUDE, JAMES ANTHONY (1818-1894), English historian, 
son of R. H. Froude, archdeacon of Totnes, was born at 
Dartington, Devon, on the 23r(l of April 1818. Ife was educated 
at WestminstoT- and Oriel College, Oxford, then the centre of the 
ecclesiastical revival. Tie obtained a second class and the 
( luincellor’s English essay prize, and was elected a fellow of 
Exeter College (1842). His elder brother, Richard Ilurrell 
h'roude (1803 bad been one of the leaders of the Fligh 

C'hurch movement at Oxford. Froude joined that parly and 
helped J. 11 . Newman, aft<*rwards cardinal, in his Ltves of the 
English Saints. He was ordained deacon itt 1845 By that time 
his religious opinions had begun to change, he grew dissatisfied 
with the views of the High Church party, and came under the 
inlluence of ( arlyle’s teaching. .Signs of this change first appeared 
publif'ly in his Shadmvs of the Clouds^ a volume containing two 
stf)rics ol a religious sort, which he published in 1847 under the 
j)scudonym of “ Zeta,” and his complete desertion of his party 
was declared a year later in his Nemesis of Faith, an heretical 
and unpleasant book, of whicli the earlier part seems to be 
autobiographical. 

On tile demand of the college he resigned his fellowship at 
Oxford, and mainly at least supported himself by writing, 
contributing largely to Fraser's Magazine and the Westminster 
Reinew. 'Hie excellence of his style was soon generally re- 
cognized. 'riic first two volumes of his History of Englaitd 
from the Fall of Wolsey to the Defeat of the Spanish Armada 
ajijieared in 1856, and the work was completed in 1870. As an 
historian he is ehielly remarkable for literary excellence, for the 
art witli which he rcpre.scnts his conception of the past. He 
condemns a scientific treatment of history and disregards its 
philosophy. He held that its office was simply to record human 
actions and that it should be written as a drama. Accordingly 
lie gives prominence to the personal element in history. His 
presentations of character and motives, whether truthful or not, 
are undeniably finh ; but his doctrine that there .should be “ no 
theorizing " aliout history tended to narrow his survey, and 
consecjuently he sometimes, as in his remarks on the foreign 
policy of Elizabeth, seems to misapprehend the tendencies of a 
period on which he is writing. 

iToudc’s work is often marred by prejudice and incorrect 
statements. He wrote with a purpose. The keynote of his 
llistoiy is contained in his assertion that the Reformation was 
“ the root and source of the expansive force which has spread 
the Anglo-.Saxon race over the globe.*^ Hence he overpraises 
Henry VITI. and others who forwarded the movement, and 
.speaks too harshly of some of its opponents. So too, in his 
English in Ireland (1872-1874), which was written to show the 
futility of attempts to conciliate the Irish, he aggravates all 


that can be said against the Irish, touches too lightly on English 
atrocities, and writes unjustly of the influence of Roman Catholi- 
cism. A strong anti-clerical prejudice is manifest in his historical 
work generally, and is doubtless the result of the change in his 
views on Church matters and his abandonment of the clerical 
profession. Carlyle’s influence on him may be traced both in 
ins admiration for strong rulers and strong government, which 
led him to write as though tyranny and brutality were excusable, 
and in his independent treatment of chanicter. HLs rehabilita- 
tion of Henry VIII. was a useful protest against the idea that 
the king was a mere sanguinaty profligate, but his representation 
of him as the self-denying minister of his people’s will is erroneous, 
and is founded on the false theory that the preambles of the ac.ts 
of Henry’s parliaments represented the opinions of the educated 
laymen of England. As an advocate he occasionally forgets 
that sobriety of judgment and expression become an historian. 
He was not a judge of evidence, and seems to have been unwilling 
to admit the force of any argument or the authority of any 
statement which militated against his case. In his Divorce of 
Catherine of Aragon (1891) he made an unfortunate attempt to 
show that certain fresh evidence on the subject, brought forward 
by Dr Gairdner, Dr Friedmann and others, was not inconsistent 
with the views which he had expressed in his History nearly 
forty years before, lie worked diligently at original manuscript 
authorities at Simancas, the Record Office and Hatfield House ; 
but he used his materials carelessly, and evidently brought to his 
investigation of them a mind already made up as to their signifi- 
cance. TIis Life of Caesar (iSyc))^ a glorification of imperialism, 
betrays an imperfect acquaintance with Roman politics and the 
life of Cicero ; and of his two plca.sant books of travel. The 
English in the West Indies (1888) shows that he made little effort 
to master his subject, and Oceana (1886), the record of a tour in 
Australia and New Zealand, among a multitude of other blunders, 
notes the prosperity of the working-classes in Adelaide at the 
date of his visit, when, in fact, owing to a failure in the wheat- 
crop, hundreds were then living on charity. Tic was constitution- 
ally inaccurate, and seems to have been unable to represent the 
exact sense of a document which lay before him, or even to 
copy from it correctly. Historical scholars ridiculed his mistakes, 
and Freeman, the most violent of his critics, never let slip a 
chance of hitting at him in the Saturday Review. Froude’s 
temperament was sensitive, and he suffered from these attacks, 
which were often unjust and always too savage in tone. The 
literary quarrel between him and Freeman excited general 
interest when it blazed out in a series of articles which Freeman 
wrote in the Contemporary Revieio (1878-1879) on Froude’s 
Short Study of Thomas Bccket. 

Notwithstanding its defects, Froude’s History is a great 
achievement ; it presents an important and powerful account 
of the Reformation period in England, and lays before us a 
picture of the past magnificently conceived, and painted in 
colours which will never lose their freshness and beauty. As 
with Fronde’s work generally, its literary merit is remarkable ; 
it is a well-balanced and orderly narrative, coherent in design 
and symmetrical in execution. Though it is perhaps needlessly 
long, the thread of the story is never lost amid a crowd of details ; 
every incident is made subordinate to the general idea, appears 
in its appropriate place, and contributes its share to the perfection 
of the w hole. The excellence of its form is matched by the beauty 
of its style, for Froude was a master of English prose. The most 
notable characteristic of his style is its graceful simplicity ; it is 
never affected or laboured ; his sentences are short and ea.sy, 
and follow one another naturally. He is always lucid. He was 
never in doubt as to his own meaning, and never at a loss for the 
most appropriate words in which to express it. Simple as his 
language is, it is dignified and worthy of its subject. Nowhere 
perhaps does his style appear to more advantage than in his four 
series of essays entitled Short Studies on Great Stif?jects( 1867-1882), 
for it is seen there unfettered by the obligations of narrative. 
Yet his narrative is admirably told. For the most part flowing 
easily along, it rises on fit occasions to .splendour, picturesque 
beauty or pathos. Few more brilliant pieces of historical 
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writing exist than his description of the coronation procession 
of Anne Boleyn through the streets of London, few more full of 
picturesque power than that in which he relates how the spire 
of St Paul’s was struck by lightning ; and to have once read is 
to remember for ever the touching and stately words in which 
he compares the monks of the Tendon Charterhouse preparing 
for death with the Spartans at Thermopylae. Proofs of his 
power in the sustained narration of stirring events are abundant ; 
his treatment of the Pilgrimage of Grace, of the sea fight at 
St Helens and the repulse of the French invasion, and of the 
murder of Rizzio, are among the most conspicuous examples of 
it. Nor is he less successful when recording pathetic events, 
for his stories of certain martyrdoms, and of the execution of 
Mary queen of Scots, arc told with e.xquisite feeling and in 
language of welbrestraincd emotion. And his cliaracters are 
alive. We may not always agree with his portraiture, but the 
men and women whom he saw exist for us instinct witli the life 
with which he endows them and animated by the motives which 
he attributes to them. His successes must be set against his 
failures. At the least he wrote a great history, one whicli can 
never be disregarded by future writers on his period, be their 
opinions what they may ; which attracts and delights a multitude 
of readers, and is a splendid example of literary form and grace 
in historical composition. 

'I'he merits of liis work met with full recognition. Each 
instalment of his History, in common with almost everything 
whi<'h he wrote, was widely read, and in spite of some adverse 
criticisms was rocci\'e(l w'ith eager applause. In iS68 he was 
elected rector of St Andrews University, defeating J)isra(‘li 
by a majority of fourteen. He was warmly welcomed in the 
United States, which he visited in 1872, but the lectures on 
Ireland which he delivered there caused much dissatisfaction. 
On the death of his adversary Freeman in 1892, he was appointed, 
on the recommendation of Lord Salisbury, to siktccc! him as 
regius professor of modern histor>' at Oxford. ICxcept to a 
few’ Oxford men, who considered that historical .scholarsliip 
should have been held to be a necc.ssary qualification for the 
office, his appointment gave general satisfaction. Ilis lectures 
on Era.smus and other i6t})*rentury .subjects were largely 
attended. With some allow^ance for the purpose for w’hieh 
they were originally written, they present much the same 
characteristics as his earlier historical books. His health gave? 
wuy in the summer of 1894, and he died on the 20th of 
October. 

His long life was full of literary work. Besides his labours as 
an author, he was for fourteen years editor of Fraser s Magazine. 
He was one of Carlyle’s literary executors, and brought .some 
sharp criticism upon himself by publishing Carlyle’s Re- 
miniscemrs and the Memorials of Jane Welsh Carlyle, for they 
e.xhibited the domestic life and character of his old friend in an 
unpleasant light. Carlyle had given the manuscripts to him, 
telling him that he might publish them if he thought it well 
to do so, and at the close of his life agreed to their publication. 
Fronde therefore declared that in giving them to the world he 
was carrying out his friend’s wish by enabling him to make a 
posthumous confession of his faults. Besides publishing these 
manuscripts he wrote a JAfe of Carlyle. Ilis earlier study of 
Irish history afforded him suggestions for a historical novel 
entitled The Two Chiefs of Dunboy (1889). In spite of one or 
two stirring .scenes it is a tedious book, and its personages are 
little more than machines for the enunciation of the author’.s 
opinions and sentiments. ITiough Froude had some intimate 
friends he was generally reserved. When he cared to please, 
his manners and conversation were charming. Those who 
knew him well formed a high estimate of his ability in practical 
affairs. In 1874 I^rd Carnarvon, then colonial secretary, sent 
Froude to South Africa to report on the best means of promoting 
a confederation of its colonies and states, and in 1875 he was 
again sent to the Cape as a member of a proposed conference to 
further confederation. Froude’s speeches in South Africa were 
rather injudicious, and his mission was a failure (sec South 
Africa: History). He was twice married. His first wife, a 
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daughter of Pascoe Grenfell and sister of Mrs (Charles Kingsley, 
died in i860 ; his second, a daughter of John Warre, Af.P. for 
Taunton, died in 1874. 

Froude’.s Life, bv Herbert Paul, was published in 1005. 

‘(W. Hu.) 

FRUCTOSE, Laevulose, or Fruit-Sugar, a carbohydrate 
of the formula It is closely related to ordinary d- 

glucosc, with which it occurs in many fruits, starches and also 
in honey. It is a hydrolytic product of inulin, from which it 
may be prepared ; but it is more usual to olMain it from “ invert 
sugar,” the mixture obtained by hydrolysing cane sugar with 
sulphuric acid. Cane sugar then yields a syrupy mixture of 
glucose and fructose, wliich, having been freed from tin- arid 
and concentrated, is mixed with water, coeded in ire and ealeium 
hydroxide added. The frueto.se is precipitated as a saeeharate, 
wdiich is filtered, suspended in water and decomposed iw’ carbon 
dioxide. 'I'he liquid is filtered, the filtrate concentrated, and 
the syrup so obtained washed with eokl alcolud. On cooling the 
fructose separates. It may be obtained as a syruj), as fine, 
silky needles, a white crystalline j^owder, or as a granular 
crystallinc, somewhat hygroscopic mass. When anhwlroiis it 
melts at al>OLit 95*^ ('. It is reailily soluble in water and in dilute 
alcohol, but insoluble in absolute alcohol. It is sweeter than 
cane sugar and is more (*asily assimilated. It has been emploved 
under the name diaboin as a swT(‘tening agent for diabetics, 
since it does not increase the siigar-i'onlent of the urine ; other 
medicinal applications arc in phthisis (mixed with (juassia or 
other hitter), and for children suffering from tuhcrculosis or 
.scrofula in place of cane sugar or milk-sugar. 

Chemically, fructose is an o.wketone or kelost*, its structural 
formula being (lipiI-(CII*()ll),-(;()T;iU)II ; this result fol- 
lowed from its conversion by 11 . Kiliani into inethylbutylacetie 
acid. The form described above is laevo~nA\\U)vy , but it is 
termed (f-fnictose, since it is related to r/-gliicose. Solutions 
exhibit mularotation, fresh solutions having a speeifie rota- 
tion of -- 104-0^, w'hich gradually diminislus to -92". It was 
synthesized by Emil Fischer, who found the* synthetic sugar 
which he named a-acroso to be {d A /)-fruc(ose, and by splitting 
this mixture he obtained both the d and I iorms. kructose 
resembles f/-gliao.se in being fermenla))]e by yeast (it is lh(‘ one 
ketose W'hich exhibits this property), and also in its power of 
reducing alkaline copper and silver solutions; this latter 
property is a.ssigned to the readiness with which hydroxyl and 
ketone groups in clo.se proximity suffer oxidation. For the 
structural (stereochemical) relations of fructose see Stujar. 

FRUGONI, CARLO INNOCENZIO MARIA (1692 1768), 
Italian poet, was born at Genoa on tlie 21st of NovciuIut 1692. 
He w'as originally destined for the church and at the age of 
fifteen, in opposition to his strong wishes, was shut up in a 
convent ; but although in the following year he was induced lO 
pronounce monastic vows, he had no liking for this life. He 
acquired considerable reputation as an elegant writer both of 
l..atin and Italian pro.se and verse ; and from 1716 to 1724 he 
filled the chairs of rhetoric at Bre.scia, Rome, Genoa, Bologna 
and Mod(*na .succe.ssively, attracting by his brilliant fluenev a 
large number of students at each university. 'I’hrough ( ardinal 
Bentivoglio he was recommended to Antonio Farnese, duke of 
Parma, who aj)pointed him his poet laureate ; a^yl h(‘ remained 
at the court of l^arma until the death of Antonio, after which 
he returned to Genoa. Shortly afterw'ards, through the inter- 
cession of Bentivoglio, he obtained from the pofx* the remission 
of his monastic vows, and ultimately succeeded in recovering 
a portion of his paternal inheritance. After the ]>eace of Aix-la- 
I Chapelle he returned to the court of Parma, and there devoted 
I the later years of his life chiefly to poetical composition. He 
died on the 20th of December 1768. As a poet Frugoni was 
one of the best of the school of the Arcadian Academy, and 
his lyrics and pa.storals had great facility and elegance. 

Ilis collected works were published at Parma in 10 vols. in lyoOi 
and a more, complete edition ap}>earcd at l.ucc.i in th(; same year in 
IS vols. A selection from his works was published at Brescia in 
1782, in 4 vols. 
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B*RUIT (through the French from the Lat. jructus ; /rut, to 
enjoy), in its widest sense, any product of the soil that can be 
enjoved by man or animals ; the word is so used constantly 
in tiie Bible, and extended, as a Hebraism, to offspring or 
progeny of man and of animals, in such exi)rcssions as “ the 
fruit of the body,” “ of the womb,” “ fruit of thy cattle ” (Dcut. 
xxviii, 4), tSre., and generally to the product of any action or 
effort, between this wide and frequently figurative u.se of the 
word and its application in the strict botanical sense treated 
below, there is a popular meaning, regarding the objects denoted 
by the word entirely from the standpoint of edibility, and 
clifferentiating them roiigldy from those otlier products of the 
soil, which, regarded similarly, are knowm as vegetables. In 
this sense “ fruit ” is applied to such seed-envelopes of plants 
as are edible, either raw or cooked, and arc usually sweet, juicy 
or of a refre.shing flavour. But applications of the word in this 
sense are apt to be loose and shifting aax)rding to the fashion 
of the time. 

Fruit, in the botanical sen.se, is developed from the flower 
as the result of fertilization of the ovule. After fertilization 
various changes take place in the parts of the flower. Those 
more immediately concerned in the process, the anther and 
stigma, rapidly wither and decay, while the filaments and style 
often remain for some time ; the floral envelopes become dry, 
the petals fall, and the sepals are either deciduous, or remain 
])ersislent in an altered form ; the ovary becomes enlarged, 
forming the pericarp ; and the ovules are developed as the 
seeds, containing the enibryo-plant. term fruit is strictly 

applied to tile mature pistil or ovary, with the seeds in its interior; 
hut it often includes other parts of the flower, such as the bracts 
and floral envelopes. 'J'Jius the fruit of the hazv l and oak consists 
of the ovary enveloped by the liracts ; that of the apple and pear, 
of the ovary and floral receptacle ; and that of tlie pineapple, 
of tlic whole inflorescence. Such fruits are .sometimes distin- 
guished as psnidorarps. In popular language, the fruit includes 
all those parts which exhibit a striking change as tlie result ol 
fertilization. In general, the fruit is not rijiened unless fertiliza- 
tion has been elTected ; but (xises occur as the result of cultixaition 
in which the fruit swells and becomes to all appearance perfect, 
while no .seeds arc produced. Thus, there are .seedless oranges, 
grapes and pineapples. When the ovules are unfertilized, it is 
common to find that the ov’^ary withers and does not come to 
maturity ; hut in the case of bananas, plantains and breadfruit, 
tlie non-development of seeds seems to lead to a larger growth 
and a greater succulence of fruit. 

The frmt, like the ovary, mav be formed of a single cai-pel or of 
several. It may have <me cell or cavity, being aniloculnr ; or many, 
multilot alar ^ tVc. Tin; uuinber and uatuie ol tlie divisions depend 
on the number of carpels and the extent to winch tJieir edges ar<* 
loldeci inwards. The appeal. iiicos piesented liy tin* ovary do not 
iilway.s lemain permanent m the Iruit. Great change's are observed 
to take place, not merely .'is regjirds the iucrc:iset.l size of the ovary, 
its solleiiiiig or hardening, but also in its internal structure, owing 
to tlie su]i])iession, iiilditional formation or eiil.irgeiiient of parts. 
Thus, m the .ish (tig. i) an ovary with tw'o cells, each containing an 
ovule .'it tat lied to a central placenta, is changed into a unilocular 
Iruit with one seed ; one ovule becomes abortive, while the other, 
gradually enlarging until tlie. septum is jnislietl to one side, unites 
with the walls of the cell, and the placenta appears to be parietal. 
In the oak and hazi'l, an ovai y wdth three and two cells respect ivclv, 
and two ovules in e^iinh, ])roiliices a one-celled fruit with one seed. 
In the coco-nut, a tiilocul.ir and tnovular ovary produces a one- 
ci'lUd, one-.s(*eded fiiiit. This abortion may depend on the pre.ssure 
caused by the development ol cert.jii ovuk's, or it may proceed from 
non fertilization ol all the ovules and coie^ecpient non-enlargt'ment 
of the carpels. Again, by tl\e grow^th of the placenta, or the lolding 
inwards ol ])sirls of the carpels, divisions occur in the Iruit wdiicli 
did not exi.st in the ovary. In Cathartocarpus Fistula a one-celled 
ovary is changeil into a fruit having each of its seeds in a separate 
cell, in conseqm'Tice of spurious di.ssepiments being produced hori- 
zontal from the inner w.ill of the ori'ary. In flax {Linunt) by the 
tolding inwards of the back of the carpels a five-celkxl ox'tiry becomes 
.1 ten- celled fruit. in Astragalus the folding inwards of the dorsal 
suture converts a onc-cclled ovary into a tw'O-celled fruit ; and in 
Oxvttopis the fokling of the \eutral suture gives rise to a .similar 
change. The dex’elopment of cellular or pulpy matter, and the 
enlargmucnl of part6 not forming whorls of the flower, frequently 
alter tlie appearance of the fruit, and render it dilhciilt to discover 


its formation. In the gooseberry (tig. 29), grape, guava, tomato 
.and pomegranate, the seeds nestle in pulp formed by the placentas. 
In the orange the pulpy matter surrounding the seeds is formed 
by succulent cells, which arc produced from the inner partitioned 
lining of tlic pericarp. In the strawberry the n'ceplacle bi^comes 
succulent, and bears the mature carpels on its convex surface (fig. 2) ; 
in the rose there is a fleshy hollow receptacle which bears the carpels 
on its concave surface (fig. ^). In the juniper tlic .scaly bracts grow 
up round the seeds and become succulent, and in the tig (fig. 4) the 
receptacle becomes succulent and encloses .an inflorescence. 

The pericarp consists usually of three layers, the external, or 
epicarp (fig. 5, ep) ; tlie middle, or mesocarp, m ; and the internal. 
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Fig. 1. - Samara or winged fruit of A.sh 1, b.utiiT 

with its wing a ; '2, lower portion cut transversely, to show' that it 
consists of two cells ; one of w’hii li, /, is abortive, and is reduced to 
a very small cavitv, while the oilier is much enlarged and filled 
with a seed g. 

Fi(i. 2.— Fruit of the Strawberry {Fra^aria vesca)^ consisting (‘f 
an enlarged succulent leceptacle, bi'aiing on its surface the small 
ilry seed-like Iruit. s (achenes). (.Mter Duchai trc.) 

Kiom Stnisbiin;cr'i* Lehrhuch der Untanik, by ])ernuii<^ion of (iust.'iv her. 

Fig. 3. -Fruit of the Kose cut vertically. s\ Fleshy hollowed 
iec('])tacl<; ; a, persistent sepals; /r, ripe c.'irjiels ; i\ stamens, 
withered. 

Fig. 4, ' Peduncle of Fig {Pirns Can'ra), ending in a hollow 
receptacle enclosing numerous male and female flowers. 

Fig. 5. —Fruit ot Cherry {Prnnits (',crasiis) 111 loiigitudiu.il section. 
<•/), Kpicarj) ; mesocarp ; c;/, eiidocarp. 

l-rom Sti.r.liuJjjcx’i. / der iSotamk^ l>y pcriiiisMon orGust.'i\ 

or eudocatp^ cu. The.sc layers are well seen in such a fruit as the 
pt'ach, plum or cherry, where tliey arc separable one from the 
other ; in them the epicarp forms what is cominonlv called the 
skin ; the mesocarp, much ilevelopetl, forms the flesh or pulp, 
and hence luis sometimes been called snrcoiarp ; while the endocarp, 
hardened by the production of woody cells, form.s tlie stouc or 
pulamen imnu'diately covering the ki'inel or seed. The pulpy 
iTi.atter foiiiul in tlu* interior of fruits, such as the gooseberry, grape 
and others, is formed Irom the ])licentas, and must not be con- 
founded with the s.arcocarp. In some fruits, as in the nut, the 
thri;c layers become blended together and are iadistinguisliable. 
In bladder senna [Colutea aihorcsteus) tlu; pericarp retains its leaf- 
like apfiearaiice, but in most cases it becomes idtered botli in con- 
•slstcncc and in colour. 'I'hus in the date the epicaiq) i.s the outer 
brownish sldii, the pulpy ni.itte.r is the me.socarp or sarcocaro, and 
the thin jiapery-like lining is the endocai]) covering the hard seed. 
In the mi'dlar the endocarp becomes of a stony hardness. In the 
melon the epicatyi and endocarp are very thin, wdiile the mosocarj^ 
forms the bulk ol the fruit, diltering in textun* and taste in its ex- 
ternal and mtemjil parts. The rind of the orange con.sists ol q^icarp 
and mesocarp, w’hilo the endocar^i forms partitions in the interior, 
filled with pulpy cells. Tlie part of the pericarp attached to the 
])cduncle is the base, and the point where the style or stigma exi.sted 
is the ape.x. This latter is not always the apparent apex, as in the 
case of the. ovary ; it may be lateral or even basilar. The style 
.sometimes remains in a luardcned form, rendering the fruit apiculate ; 
at other times it falls off, leaving only traces of its existence. The 
presence of the .style or stigma .serves to distinguish certain single- 
seeded pericaqis from seeds. 
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When tlie fruit is mature and the seeds are ripe, tlic car|)els 
usually give way either at the ventral or dorsad suture or at both, 
n b! Mt e allow the seeds to escape. The fruit in this case 

is dehiscent. But some fruits arc indehiscent^ falling to 
ortruUM, ground entire, and the seeds eventually reaching the 

soil by their decay. By dehi.scence the pericarp becomes divided 
into different pieces, or valves, the fruit Iwing \mivalvular, bivalvular 
or iniiltivalvular, i^tc., acconling as there are one, two or many 
valves. The splitting oxtemls the whole length of the fruit, or is 

partial, the valves forming teeth 
at the apex, as in the order Caryo- 
l)hyllaceae (fig. 6). Sormdimes 
the valves are detache<l only at 
certain points, and thus dehiscence 
takes pi. ice by ])ores at the apex, 
fis in poppy (tig. 7), or at tlie base, 
as in Cam/xuniln. lnd«‘hiscent 
fruits are either dry, as the nut, 
or flc.sliy, as the cherry and apple. 
They are formed ot one or sevtiral 
carpcils. In the fornu'r ca.se they 
tisiially contain only a single seed. 
Fig. 6. — ^Seed'Ve.ssel or capsule whiclirnay become. so incorporated 
of Camynon, opening by ten with the ]>cricarp as to a)»j>ear to 
teeth .at the apex. The calyx c be naked, as in the grain of wheal 
is seen surrounding tlic s(!cd- and genera 11 via grasses. In such 
ve.ssel. cases the presence of the retiiains 

Fig. 7. — Capsule of Poppy, of style or stigma detenniiios 
ojieiiing by pores />, under the their true nature, 
radiating yjeltale stigma A-. I)<*hisreiit fruits, wdieii com- 

posed of single carpels, may open 
bv the ventral suture only, as in the y)aeony, hellebore, Aijmle^ia (tig. 
2K) and Caltha ; liy the dorsal suture only, as in magnolias and some 
Prnteaceae, or l)y lioth together, as in the pea (fig. 8) and bean; 
in thi5sc cases the dchist'enee is sutural. Wlien comjiosed of several 





Fig. 10. 
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ITg. 8 i»iy (leln.scent friut. 'I'Jie pod 
(legume) ol tlie INm; y, the dorsrd suture; 
/?, the ventral ; c, calyx ; 5, .seeds. 

Kioin Vines' Sfu<tr»fr' 'rt'vt^/hwk 0/ Botanv, l»y i^r- 
iiii'.'.ion of .Swan Suiincn.^chcin it Lo. 

Fig. 0 — (i) Fruit or capsule of Meadow 
Saffron (Colrhirum aitlumuale),(\chu^:mf' along 
the septa (se])ticidan\ ) ; (2) same cut acioss, 
.sliowing the tlirce cliambers with the .seeds 
attached along the middle line (axiie placen- 
tation). 

Fig. 10. —Diagram to illustrate the sept i- 
cidal dehiscence in a pentalocular ca;>siil< . 
The loculaments I correspond lo the number oi tlie carjiels, which 
separate by splitting tlirougli tlie .septa, s. 

Fit.. 11. -The seed vessel (c,a]isule) of the Flower-de-Lucc {Iris), 
opening in a loculicidal manner. The thrc?e valvc.s bear the .septa 
in the centre, and the ojiening takes ydace through the bat^k of the 
loculaments. Each valve is fotmed by tlie halves of contiguous 
camels. 

Fig. 12. — Diagram to illustrate loculicidal dehiscence. Th'* locula- 
ments /, .split at the back, and the vailvcs .separate, bearing the 
septa s on their centres. 

Fig. 13.— Diagram to illustrate septifnigal diyhi.sccnco, in which 
the dehiscence take.s place through the back of the loculaments /, 
and the valve.s separate from the 5 M*pta a, which are left attached to 
the placentas in the centre. 


united carpels, two types of dehiscence occur- a longitudinal and a 
transverse. In the longitudinal the .seyiaration may lake j^lacc by 
tlie dlsseynmcnts throughout their length, so that tlie fruit is resolved 
into its original caryiels, and each viilve reyircseiits a carpel, as in 
rhoilodendron, Colchu um, d:c. ; this dehiscence, in consetiuence of 
taking place through the septum, is called sepHcidal (figs. 10), 
The valves separate Irom their coinmis.surc, or central line of union, 
caiT\'ing the ydaceutas with them, or they leave the latter in the 
centre, so as to form with the axis a column ol a cylindrical, conical 
or yirLsmatic shape. Dehiscence is lorulicidal when the union 
betw'eeii the edges ol the carjicls is persistent, and they dehisce by 
the dorsal suture, or Ihrotigli the back oi the loculaments, as in the 
lily and iris (figs. 11, 12) In these cases each valve consi.sts of a 
half of each of two contiguous carpels. The placentas either remain 
united to the axis, or they sepanite from it, being altacheil to the 
sepia on the valv(‘s. \Vhen the outer w'alls of the carpels break off 
from the .septa, leaving them all ached to the central column, the 
dehiscence is said to be sepiifraffal (fig. 13), and where, as in J.inum 
cafhnrticum and Callunn, tlie .sjilitting takes place first of all in a 
.sey^ticidal manner, the fruit is described as septicidallv septifrafial ; 
while in other cases, as in thorn ap]de (Datura Stramnuiutn), wliere 
the splitting is at first loculicidal, the <lehiscence is lot alii idallv 
u'phfrap^al. In all those lorm.s the separation of tlie Viilves takes 
place eillier from above dowaiwards or fioin below uyiw'Arils. In 



Fig. 1 }. I'lG. 1-; I’lG. 17. ]'!(;. 18. 

Fig. 14. Silieua or seeil vessel of Wallfiowe.r {i'hciranihu.^ Chciii), 
o])eiiing by two v.alves, wlncli s« p.n \\r (loin tlit‘ b.is(‘ uyiv.irds, 
It'.iviug the seeds attaclu‘d lo the dissepiment wliich is supyioited by 
llu’ lepliiiTi. 

Sli.ishuigcr's / ththuch t/er /ni/ttn//,, by iHMnus.ii»n oft.u'ot.'iv 1 ‘isjIici. 

I’lG. 15.— Cayisule Ol an Oicliid {\ylohuim). v, valve. 

I'lG. i(i. — Seetl-vessel ol J Haf;aUi:airven:>i^, o]R-iimg by ciicuin- 
s<'issile dehiscence. 

1 ' 11)111 Stra.sbui>’,rt'.s Lththich aft Bottxmh-. by |»riniissifiii of Ciiistiiv 
Fig. 17. — J. omen In in of llcdvsarum which, when ripe, .separates 
tnnisver.si'Iv info single seeded jxnticms or meru .ups 
Fi(.. i8. - i'liiit ol (rcutmifm ptulcnse^ afl«*r .s])litling 


Saxifraf^a a splitting tm a .short distance ol llie voilral .snliires of 
the caijiels takes })lace, so that a large ajiual pon- is formed. In 
the Irnil ol Fnicifcrae, as vvallflow’er (fig. i.|), the valves separatir 
from the basi- ol Uie fruit, leaving a. central irplani, or franu-, whu h 
siijiporls the lalse septum formed by a ])iolongal ion from the j»aiielal 
placentas on opposite .sid**s of the liuit, •'.vlending beBvi * n tlu‘ 
vi-ntral sutures of the carpels. In ( >r( hidac ea<* (fig. 15) the pern .op, 
wOieii ripe, .separat«‘s nilc tluee valves in a loculicidal TiMnnei, 
but the midribs of the caijnds, to which lh<- plac<*Tit£i.s are alta<'h<‘f], 
ollen ii'inain afllnuenl to Die axis bolli at the ajiev and base alter 
tlie valvi’s bearing the seerls lias'e talleii. 'I he otlier ty]»e of de- 
liLsconcc is transverse, or t tnurnsassilr, wlien the n]»jM>i part ol tlie 
united carjiels tails off 111 the form ol a lid oropej* fbntpie. in .1 nai[alli% 
and in henbane {flvou vamas) (fig U)). 

Sometimi*s the axis is ynolonged beyond the base of the carpi ls, 
as in the mallow^ and castor oil plant, the, carpi Is being united to it 
throiighoiit Iheii lengtli by Ilu ir la« i s, and .separating from it without 
ojxsning. In the FmbeUiferae the two carpels seyxirate from tlie 
low'er pari of the axis, and remain attached by their aynces to a 
yirolongation of it, called a (nrpophnre or pndfuarp, whieh syilits 
into two (fig. 25) and siisy'iends them; hence the fniil is teiniefl a 
crentocarp, which dividc-s into two meruarps. The general term 
^chizorarp is ayiydied to all dry fruits, whii h break up into two or 
more one-seeded indehiscent mericarps, as in Heaywrum (fig. 17). 
In the order CFeraniaeeae the styles remain attached to a central 
column, and the mericarps separate from below upward.s, beforo 
dehi.scing bv their ventral sntnro (fig. i8) Carpels whicli seyiaratw 
one from anolluT in this manner arc callcfl cocci. They are well 
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stjcn in Ihc order Euphorbiacear, whore there arc usually three such 
carpels, and the fruit is Icnued tricoccus. In many of them, as 
Ultra irepitans, the cocci sei)arate with great force and elasticity. 
In many leguminous jdants, such as Oruithopus^ Hedysarum (fig. 17), 
Ilntada^ Conmtlla and the giim*arabic plant {Acacia ara6iW), the 
Iruit liecomes a schizocarp by the formation of transverse partitions 
Irom the foMui;: lu of the sides of tlie ])cricarp, and distinct separa- 
tions taking place at these partitions. 

h'niils are formed by one. flower, or are the product of several 
tioweis combined. In the former case they are either apocarpous^ 
ol one mature carpel or of .several separate free carpels; or sy»- 
cnipou^, of .several carjiels, more or le.ss completely united. When 
IIk' fruit is composed of the ovaries of several flowers united, it is 
usual to lind the !>racts and floral envelopes also joined with them, 
so as to loviu one mass ; hence such fruits are known as multiple, 
confluent or authocarpnus. The term simple is ajiplicd to fruits 
which are formed liy the ovary of a single flower, whether they are 
composed of one or .several carpt ls, anil w’hether these carpels are 
8e])arate. or combined. 

Tlie object of the Iruit in the economy of the jilaiit is the jirotection 
and nursing of tlie developing .seed ami the dispersion of the ripe 
. seeds. Hence, generally, one-sei ded fruits are indchiscent, 
wliile fruits coutaiiiing more than one seed open to allow 
of tlie dispersal of tlie .seeds over as wide an area as 
** * j>ossibh‘. Tlie form, colour, structure and method of 
dehiscence ol Irnits and the form of the contained seeds are intimately 
associated with tlie means o* dispersal, which fall into several 
categories. (1) TU' a mechanism ri' ailing in the fruit. 'Hiiis many 
fruits open suddenly when they are ihv, and the .se(‘ds arc ejected 
by Ihe twisting or curving of the valves, or in some other w'ay ; 
f./,'. in goise, I)> the spiral curving of tin* valves; in Jmpatiens^ by 
tlie 1 wasting ol the cocci ; m sijuirting ciicmiiber, by tlie pres.siire 
exerted 011 the fuilpy contents by the walls of the pericarp. (2) 
Hv .lid of various external agencies such as water. T-'mits or seeds 
aie sometimes snfficieiilly Imoyaiit to float for a long time on sea- 
or fiesh-WMfer; c.g. coco nut, bv imans of its thick, fibrous coal 
(mesocarp), is c..irneil litmdreds ol miles in tlie sea, tlie tougli, 
lealbeiy outer io.it (epicarp) ])rev< nt ing it from becoming water- 
soaked Fruits and seeds ol West Indian plants are throwm np on 
the ro,ists of north-west ]{urope, having lieen carried by tin* Gulf 
Stream, and will olten giTiiiiiiate ; many are rendered buoyant by 
air-conl.aiiiing cavities, and the embryo is protected from the sea- 
water by the tough co.it of iruil or .seed. Water-lily seeds are 
surrounded w'itli a sjiongy tissue W'hen .set free from the fruit, and 
Hoat for .some distaiici' before dro])ping to the bottom. (^) The 
most general agent in the dis])crsal of .seeds is the wind or currents 
of air -the fruit or seed being rendered buoyant by wiiig-develop- 
menls as in tniils of ash (tig. i) or maple (tig. 21), seeds c/ pines 
and firs, oi many members of the order Hignoiiiaceae ; or hair- 
developments as ill fruits of clematis, wdiere the style forms a feathery 



Tic. it>.- Dry one-seeded fruit of dock {liumex) cut vertically. 
Of, iVricaqi formed from ovary w-all ; s, seed ; c, endosperm ; pi, 
embryo with radicle })ointing upwards and cotyledons dow'nwards — 
enlarged. 

I'u;. 20. -:\chene of Ranunculus arvensis in longitudinal section; 
c, endosperm ; pi, embryo. (After Baillon, enlarged.) 

rroin SiiusbiuKer's Lfhrbui h iitr JlotAnik, by permission of (lustav Fischer. 

Fio. 21. — Fruit of Common Sycamore {Acei Pseudoplatanus), 
dividing into two mericarps ni ; s, ]>edicel ; //, wings (nat. size). 


appendage, fniit.s of many Compositae (dandelion, thistle, <^*c.), 
which are crowmed by a plumo.se pappus, or seeds of willow' and 
poplar, or Asclepias (fig. 30), which bear tufts of silky hairs ; to 
this category belong Idaddcr-like fruits, such as bladder- senna, 
which arc easily rolled by the wind, or cases like the so-called rose 


of Jcriclio, a small cruciferous plant {Anastatica hierocuntica), where 
the plant dries up after developing its fruits and becomes detached 
from tlie ground ; the branches curl inwards, and the whole plant is 
rolled over the dry ground by the wdnd. The wind also aids the 
dispersal of the seeds in the case of fruits which open by small teeth 
(many Caryophyllaccae [flg. f)]) or pores (poppy [kg* 7], Campanula, 
&c.); the seeds are in these cases small and numerous, and are jerked 
through the pores wdicn the capsules, which arc generally borne on 
long, dry stems or stalks, are shaken by tlic wind. (4) In other cases 
members of the animal w'orld aid in seed-dispersal. Fruits often 
bear stiff hairs or small hooks, which cling to the coat of an animal 
or the feathers of a bird ; such arc fruits of cleavers (Galium A parine), 
a common hedge- row plant. Ran urn ulus arvensis (tig. 20), carrot, 
Gciim, &c. ; or the fruit or seed has an olten bright-coloured, fleshy 
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Fig. 22.— Vertical section of a gi.im of wheat, showing embryo 
beli»v\ at the base of the endosperm e ; .v, .scutelluni .separating 
embryo from emdosperm ; /./, loliage leal ; sheatli of plumule ; 
p.r, pnmaiy root ; s.p.r, .sheath of primary root. 

h'lit. 23. --Fruit of I'omtrey (Symphytum) surroimded by persistent 
calyx, /. The style s apjiears to arise from the ba.se ol the carpels, 
enlarged. 

h'li.. 24.— Ovary of J'oeniculum officinale with pendulous ovule.s, in 
kmgitiidmal section. (After Berg and Schmidt, magnifled.) 

From Str.isbiuijci’s / t'lnhuth ih'r )>> ]>urtnis<;ii>u of (uistav Fiselici. 

Fig. 2 *). — Fiuit of Caritm Carui. A, Ovary of the flower ; li, lipo 
fruit. I ne two carpels have separated .so as to form two mericarps 
(w). Fart of the .septum constitutes the carpophore (a), p, Top of 
llower-st.ilk ; d, disk on top of ovary ; n, stigma. 

From V ines’ HtHihnti 'Jext-Hook 0/ Botany, b) peniiissioii of Swan .Sonneii.scbuui 
iH. t o. 

covering, which is sought by birds as food, ns in stone-fruits such as 
plum, cherry (rtg. 5), &c., where the seed is protected from injury 
in the mouth or stomach of the animal by the hard endocarp ; or 
Ihe hips of the rose (hg. 3), where the succulent .scailet “ fruit ” 
(the .swollen receptacle) envelojis a number of .small dry true fruits 
(achencs), which cling by means of still hairs to the beak of the bird. 

Simple fruits have either a dry or succulent jiericarp. The achenc 
is a dry, one-.sceded, indehisceut fruit, the pericarp of which is closely 
applied to the seed, but separable from it. It is .solitary, 
lorming a single Iruit, as in the dock (iig. ly) and in the. 
cashew, where it is supported on a fleshy peduncle ; or ' 

aggregate, as in Ranunculus (tig. 20), where several achenes are 
]>laced on a coininoii elevated receptacle. In the strawberry the 
achencs (fig. 2) are aggregated on a convex succulent receptacle. 
In the rose they are supported on a concave receptacle (fig. 3), and 
m the fig the succulent receptacle completely encloses the achenes 
(fig. 4). In Dorstenia the achenes are situated on a flat or slightly 
concave receptacle. Hence what in common language are called the 
seeds of the strawberry, ro.se and fig, arc in reality ripe carjiels. 
The styles occasionally remain attached to the achenes in the form 
of feathery appendages, as in Clematis. In Compositae, the fruit 
is an inferior achene (cypsela), to w'hich the pappus (modified calyx) 
remains adherent. Such is also the nature of the fruit in 
Dipsacaceac (e.g. scabious). W’hen the pericarp is thin, and 
appears like a bladder surrounding the seed, the achene is termed 
a utricle, as in Amarantaceae. When the pericarp is extended in 
the form of a wdnged appendage, a samara or samaroid achene is 
produced, as in the ash (fig. 1) and common sycamore (fig. 21). 
In these cases there are usually tw^o achencs united, one of which, 
however, as in Fraxinus (fig. i), may be abortive. The wing sur- 
rounds the fruit longitudinally in the elm. When the pericarp be- 
comes so incorporated with the seed as to be inseparable from it, 
as in grains of wheat (fig. 22). maize, oats and other grasses, then the 
name caryopsis is given. The one-seeded portions (mericarps) of 
schizocarps often take the form of achencs, e.g. the mericarps of the 
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m.i]iows or of urabellifcrs 24, 25). In Lfibiatac and Boragiii- 
acoae {e.g. comfrey, fij?. 23), where the l)icar})ellary ovaiy becomes 
four one-sceded ])ortions in the Irnit, the fruits are ol the 

nature of achenes or nutlets according to the texture (leathery or 
hard) of the pericarp. 

The nut or glaiis is a dry ono-ci-lled iudehiscent fruit with a 
hardened ])eurarp, often surrounded by bracts at the base, and, 

when mature, containing only 
one seed. In the young state 
the ovary often contains two 
or more ovules, but only one 
comes to mat urit y. It is illus- 
trated by the tniiisof the hazel 
andchestuut, whicliare covered 
by leafy bracts, in the lorm ot 
a hnskf and by tlie acorn, m 
whicii the bracisand receptacle 
form a cupula nr cup (tig. 2^')). 
The ]>arts of tlu* pericarp of tlie 
nut are united so as to ap])ear 
one. In common language the 
term nut is very vaguely 
applic*d both to fruit and setuls 
Tlv' drupe is a .succulent 
ii.'inally one-sceded indehi.scent 
ini it. with a peritarp easily 
I ron, .hr IMamk, distinfii.ishahlo mto •'picarp. 

l.v |K iiiiissiim ol ( ;ust.iv Fist li. I. inesoearp and endocarjt. T \\\^ 

Kk;. 20. -Cumile of term i.s api.li.-cl to sii.l. fruits 

.lr;r, 7 o/K. rupulr: ft, Jruil. <•'■'•'■7 ('■«• S). 1 I'. 

(Alter DiK li.irtr.-.) I’*",'*'- ^ ' '»• 

' ' enducarp is usiiallv haid, form- 

ing the stone (puJ.^men) of the fruit, which enclo.ses the kenul 
or seed. 'I'lu' inesocar]) is generally puliiy and succulent, so as to be 
Inilv a sarcoearp, as in the ])each, but it is somelinu’s of a tough 
texture, as in the almond, and at other tiinCvS is more or less fibioiis, 
as in the coto-nul. In tlic- almond there aie often two ovules 
lormed, only one of which comes to perfection, lii (he rasplnTiv 
and branilile .several small drupes or drupels aie aggreeated so as to 
const jtiiti* an ctaeno. 

The follicle is a dry uniloc.iilar many -seeded Iriiit, formed from 
one carpel and dehiscing by the ventral suture. It is rare to meet 
with a .solitary folliide iorming the, fruit. I’lu're arc usually sevt ral 
aggr<*galed logetluT, either m a whorl on a slioTtened rec(‘ptaile, 
as in iiellebore, aconite, lark.sjmr, coIuml)ine (figs. 27, 28) or the order 
Cmssulaceae, or in a spiral manner on an elongated recepta<'l<‘, as 
in Magnolia and lianksia. Occasionally, lollich's dehisce by the 
dorsal suture, as in Magnolia grandiflora and Uanksia, 

The legume or pod is a dry monocaryiellary unilocular many-.se(‘ded 
fruit, fornu'd from one Ccirpcl, dehiscing botli by tlie ventral and (he 
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F'JO. 27. Fk;. 28. Fiii. 30. 

Fig. 27.-- Fruit of Columbine {Aqmlegia), formed of five follicles. 

ITc;. 28. — Single follicle, showing dehiscence by tlie ventral suture. 

Fig. 2y. — Traiisver.se section ol berry of Goo.seberry, showing the 
seeds attached to the parietal placentas and immersed in pulp, 
which is formed partly from the eiidocarp, jiartly from the seed-coal. 

Fig. 30. — Section of the fruit of the Apyde {Pyrus Malus)^ or }x>me, 
consi.sting of a fleshy covering formed by tlie floral receptacle ami 
llfcc true fruit or core with five cavities with seeds. 

dorsal suture. It cliaracterizes krguminous plants, as the lx*aii and 
])ea (fig. 8). In the blatldcr-senna it forms an inflated legume. In 
some Lcgumiiiosac, as Arachis^ Cathartocarpus Fistula and the 
tamarind, the fruit must be considered a legume, although it does 
not dehisce. 'I'he first of these plants produces its fruit under- 
ground, and is called earth-nut ; the .second has a partitioned 
legume and is schizocarpic ; and both the second and third have 
pulpy matter surrounding the seeds. Some legumes are schizocarjiic 
by the fonnation of constrictions externally. Such a form is the 
lomentum or lomentaceous legume of Hedysarnm (fig. 17), Cornnilla^ 
Ornithnpus^ Entada and of some Acacias. In Medicago the legume 


is twisted like a .snail, and in Caesalpinia conuria, or l)i\'i-divi, it is 
vermitorm or curved like a worm. Sometimes the ntimher of seeds 
is reduced, as in hrythnna monosperma and Geoff roya superha, 
which arc one-seeded, and m Pterocarpiis and Dalbergia, wliich are 
tw-o- .seeded. 

The hetrv {bacca) is a term applied generally to all fruits with 
seeds immersed in puli», and includes iruits ot very various oiigiu. 
Ill Aitaea (baneberry) or Prrberis 
(barberry) it is derived from a 
single tree carpel ; gi ■morally, how’- 
ever, it is the yirodiict of a syn- 
carpous ovary, which is su}«!rior, 
as in grape or |>otato, or ulterior, 
as III goostiberry (tig. 2ti) or currant. 1 
In the jiomegranate theie is a I 

])eculiar baccate many - celled 
inferior fruit, having a tough niid, 
enclosing two rows of carpels | 

])laced one above tlie otliei. I'lie 
seeds aie immersed in pulp, and 
are attached iiregui.iily to the 
wall, lia.se and centir ol tlu' loculi. 

In the baolial) tlieu- is a multi- Fig. 31.— 'fransverse sretion 
locular sviiearjious liiiit, m winch of the* ftuil ol the Mtloii 
the seeds art* immersed m 1 iilp. {Curuniis Melt)), showing ihe 

'Hie pepo, anothei mdehiseent yilaceiil.is with tlu-. s('(‘tl.-,at(atlu‘<l 
syiicarjious liuit, is illustiated by to them. The three carpels 
llio fruit ol t!ie goiin], nu lon (lif,. tormmg the yiejio are sejiarated 
31) and other (TiciiibitacCiie. 11 by jiartilioiv-;. hhom tlu- ct-iil i<- 
IS formed of three carpels, snr- ]>ioce.sses pa.ss c>iitw'aids, endiiie 
mounted bv' llie calyx; the rind m the curved j»l,trenti. 
is thick and fic-siiv, and tiu-ic* are 

three or more secsl-bc-aniig ]).iiietal ])l.u t nta.-., eilht-i siii rounding a 
c eiitral cavity 01 jiroJongi-d mwanls into it. 'rhelimtol the ]»apaw 
icjsemlilc'S the ])e]>o, but tlu* caly.s is not .siipenor 

The hcspei nil urn is the name- given to such inilehisci‘iil lleshv 
syimarpous fruits as the orange, lemon and sh.uldock, 111 which the 
epicarp and mc'.soiarf) toiin a .sep.ua ble rind, and the eu<iocar}> 
sends prolongation.s inwaifl-^, lormmg triangular divisions, to tlu- 
inner angle ol which tlu* seeds aie att.LClied, piiJpv ci'lls In-ing de\el 
ojied around thc‘m irom the wall, lloth ]ic‘i)o and he-.)H-iidiuiii ma\ 
be cousiclc*ied as modilications oJ tlu* b<*nv. 

The p< me (tig. 30), .sc*<-ii in tlu* appk*, i>e.ii, cpiince, medlar and 
Jiaw'thorn, is a llesliy mdehisca*nt syncarpoiis tiiiit, m the torinatioii 
ol wdiicdi the rc*ceptac.,li* taKc*s part. The outer sucnilenl p.ul is the* 
swollc'u ivcept.icle, the horny con* being the tint* hint develojied 
liom the usually live* cMipeJs .ind c*nc losing Die .sc*c*cl.s. In the nu'dlar 
the con*, (or tine jiericarp) is ol a stonv hardness, W'hile the outer 
succnleu! coven mg is opt-n .it tlu; summit. Tlie ]>oine soinewh.il 
rescunbles tin* '.mt ol the lose* (fig. 3), wlu-ie the succulent rec,epta( le 
Mil rounds a number of .s 'parate achenes. 

The name lapsule is appJi<*d gt‘iu*rallv to ,dl dry syncarpoiis hints, 
which dt*lusce by valve.s. It may thus l>e imiloc nlar or miillilociilai , 
one- or in.'iiiy'seedetl. 'I'lu* inu* v;ilvnl.ii capsule is oliseived m 
Colrhiium (fig. t^), lily and 11 is (iig. u). 'fhe porose lap^ulc is sec*n 
in the poppy (tig. 7), A ntmhtnum and Campanula. In L ampanida 
the.* ])orc*s occur at tlu* base* of tlu* cajisule, wdiich bi*cc»nu*s inverted 
whcni ripe*. Wlu-n the capsule ojieiis by a lul, or by circumscissilt* 
dcdii.scence, it is c..illi*d a pyxidium^ as in iiimiiemel {Anagalli’^ 
arvensis) (fig. ih), lu*n)>auc; and inonkey-pot [l.eiythis). I'lie cajisuk* 
assunic*s a screw-liki* form in Hvluteres, and a star-like /oim in star 
anise {illicium anisatum). In certain msianc<‘s the* cells the* 
cai>.siilc* separate' from eacii other, and oju-n with ela.sticity to scatter 
the seeds. This kind ol ca])sule is mc*t with in the* .sandbox tree 
{Hura crepitans) and other IIiiplic>tbiacc*ae, wh«*n; tlu* cocci, cem- 
taiuing each a single seed, Inn T a*>imder with force* ; and m (u r.uii- 
aceac*, where tlu* cocci, each cont.iming, when inatuiL, u.siially oiu* 
seed, .separate from the carjiopliorc-, hc'c.ome curv(;d ujiw'ards by llu n 
adheieiit styles, and ojjeii liy the* ventral .suture (tig. 18). 

The siltqtia is a dry syncarpoiis bilcK ular many-sc*ed<‘d fiiiit, loimed 
from two carpels, with a false septum, dc*hiscmg by two valvc*b 
from below* upwards, tin; valves .separating from Die jil.acc’nlas and 
lc*avdiig them united l»y tlu; .septum (fig. 32). The sc‘c*ds aic* <Lttaclu*d 
on both siiles ot tlu* septum, either in one row* or in tw*o. When 
! the fruit is long and narrow it is a siliqua (tig. 14) ; when broad 
and short, siluula (fig. 33). It occurs in ciiicileroiis jdants, .as wall- 
1 flower, c.abbagc; and cre.ss In Glam mm and Eschsi holtsia (rap.i- 
I veraceae) the dissepiment i^ of a s])c>ng\ nature*. It may bc-comc 
I traiisveiscly constricted {lomentat eous), as in radish (h’aphanus) 
and sea-kale*, and it may 1><* !c*diic<*d, us in woad {I salts), to a one- 
.sec'dod condition 

It sometimes ha])pens that tlu* ovaric*s of tw'O flowers unite so as 
to form a double fruit (symarp). This may be .seen in many spc*cic*s 
■ ol honeysuckle. But the fruits which arc now to be* cousidc:red 
consist usually of the flor.al envelopes, as wc*ll as tlu* ovaries of 
! sc*veral flowers united into one, and are called multiple or confluent. 
The term anthocarpous has also bec'n ap]>licd as indicating that the* 
floral c'nvelopes as well as the caquils are concerned in the format icni 
of the; fruit. 

I The sorosis is a succulent multijile fruit formed by tlu* conllneiue 
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of a spike of flowers, as in the fiiiit of the pine-apple (fig. 34), the 
bread fruit and jack-fruit. Sirnilariy tlie fruit of the mulberry 
reprebcnts a catkin-like inflorescence. 

^'ho syconus is an anlhocarpous fruit, in which the receptacle 
roinr)letcly encloses nunicrous Howcrs and becomes succulent. The 
fig (fig. 4) is of this nature, and what are called its .seeds arc the 
achenes of the numerous flowers scattered over the succulent hollowed 
receptacle. In i\wstenia the axis is less deeply hollowed, and of a 
harder texture, the fruit exhibiting often very anomalous forms. 

The strohilus, or cone, is a seed-bearing spike, more or less elon- 
gated, covered with scales, each of whicli may be regarded a.s repre- 
.senting a separate flower, and has often two seeds at its base ; the 
.seeds arc naked, no ovary being present. This fruit is seen in the 
cones of firs, spruces, larches and cedars, w'hich have received the 



I'K.. 32. h'lt;. 34. 

\'U.. 32. -■ llom:.sty {Lunaria biennis), showing the septum alter 
the carpels have fallen away. 

I'lwm Strasburxt.'rs ht'inhvth tier Jictnnih, hy {Krmission of (Jnslav Fisfhci. 

Fi(i. 33. — Silicula or pouch of shepherd's purse [Capsella), opming 
hy two folded valves, which separate Irom above downwards. Tin* 
partition is narrow, hence the silieula is angii.stisepbil. 

I' loin .SLoisitiiigiM s / tU'r /<o/ani/e, by pctniisM'ou of Uust.iv i'Ucbei. 

b'K.. 34. Fiuit of the pine-apple (Anauassa sativa), develoficd 
from a spike of numerous flowers with brads, united so a.s to 
loriii a coll<‘ctive 01 .mllioear])ous Iruit. The crowm of the pine-apple, 

( , consists of a senes of empty bracts prolongtid beyond the fruit. 

nanu* of Uoniferac, or cone-bearers, on tliis iiccount. Conedike 
trnit is {d-.o setm in most Cvta<iaceae 'riie. scales of the strobilus 
are soinelnnes tliiik and closc'ly united, so as to form a more or le.ss 
angular ami rounded mass, as in the cypress ; while in the jiini])er 
they beeorne fle.shy, and are so incorporated as to foiin a globuhir 
Iruit like a l»eriy. 'hhe dry fruit of llie cyj»re.ss ami the succulent 
fruit of the juniper have nreived 1h<* name of f^nlhnlns. In the lu»p 
the fruit is called also u strobilus, but m it the scab's are thin and 
membranous, and the^ .seed.s are not naked but ore contained lu 
pericarps. 

'I'he sanit‘ causes whieli produce alterations in the other parts of 
the llowei give rise to anomalous ay>]>earances in the fruit. T)n' 
carpels, in id.iee of bearing seeds, au’ .sennet imes changed into Raves, 
witli lobes at their margins, Leaves are sometimes produced from 
the npjw'r j>art of tlie Innt, In the genus Ciirus, to which the orange 
and lemon fu long, it is very coininnii to meet with a .separation of 
the carpels, so a.s to produce what are called horned oranges and 
liiigereil citrons. In this case a s>mcarj>ous fruit has a tendency to 
become apocaqious. In the orange we occasionally find a .supei- 
numerarv row of carjiels produced, gi\ing rise to the appearance of 
small and imperfect oranges enclosed williin the original one; Ibe 
navel orange is of this nainre It sonietime.s happens that, by the 
union of flow^ers, double Imits are produced. Occa.sionally a double 
Iruit is ]woduced, not bv tbe incoiporatioii of two tlowers, but by 
the abnormal (h'velopment of a second c.irju'l in the flower. 

.Irrtwgement c/ Ffiiits. 

\. "J'rue finite d‘*\ eloped from the ovary alone 
I. Teiie.irp not fle.shy 01 fibrous. 

i liulehiscent not ojiening to allow* tlie o.scape of the 
.seeds geiieially one seeded. Achmie ; caryo)>sis ; 
cypseli ; niif ; schizocarp. 

n Dehiscent - tlu' pericarp sjdits to allow the escape 
of the .seeds - generally many-serded. Follicle ; 
legume : siliqua ; capsule. 

2 rericarp gein'rally difleient idled info distinct layers, one 
of w'hich is succulent or librous. Drupe ; berry. 

r. Pseiidocarps -the di’w lopnieiit extends beyond the ovary. 

I ’ome , s^Tonus ; .sorosis. 

Jlte Seed. - The seed is fornu'd ftotn the ovule as the result of 
fertilization It is couljiiied in a seed-vessel lomied from the ovary • 


in the plants caUed angiospermous ; while in gymnospennous plants, 
such as Coniferae and Cycadaceae, it is naked, or, in other wrords, 
has no true pericarp. It sometimes happens in Angiosperms, that 
the seed-vessel is ruptured at an caily period of ^owth, so tliat 
the seeds liecome more or lc-s.s exposed during their development ; 
this occurs in mignonette, where the capsule opens at the apex, 
and in Cuphea, where the placenta bursts through the ovary and 
floral envelopes, and appears as an erect process bearing the ytning 
seeds. After fertilization the ovule is greatly changed, in connexion 
with the formation of the embryo. In the embryo -sac of most 
Angiosperms {q.v.) there is a development of cellular ti.ssuc, the 
cjudosperm, more or less Ailing the enibryo-siic. In Gymnosporms 
{q.v.) the endosperm is formc'd preparatory to fertilization. The 
fertilizod egg cnkirges and becomes multicellular, forming the 
embryo. The embryo -sac enlarges greatly, displacing gradually 
the surrounding nucclliis, wliicJr eventually forms merely a thin layer 
around the sac, or completely disappears. The remainder of the 
nucellus and the integuments of the ovules form the seed -coats. 
In some cases (Ag. 35) a delicate inner coat or tegmen can be dis- 
tinguished from a tougher outer coat or testa ; often, however, the 
layers are not thus separable. The consistency of the seed-coal, 
its thickness, tlie character of its surface, &c., vary widely, the 
variations being often clasely a.s.sociated with the environment or 
with the means of seed-disp(‘rs.Ll. An account of the dcvelc])iTicnt 
of the seed from the ovule wrill be found in the article Angiosi*i:rms. 
When the pericarp is dehiscent the seed- covering is of a strong an<l 
often rough character ; but wlicn the pericarp is indchisceiit and 
encloses the seed for a long ])eriod, the outer si'cd-coat is thin and 
soft. I'ho ccU.s of the testa are often coloured, and have projections 
and appimdagi's of varioii.s kiud.s. Thus in Alms precatorius and 
Adfnanlhera pavonhia it is of a bright red colour ; in French beans 
it is beautitiilly mottled : in tlie almond it is veined ; in the tulip 
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Fig. 35, — S(*ed of Uca {Pisitm) with one cotyk><lon removed, e, 
Kemainiiig cotyledon ; ch, clialaza-pomt at which the nourishing 
vi'ssels enter ; e, legmen or inner coat ; /, funicle or stalk ; g, 

plumule of embryo ; m, micropylc ; pi, placenta ; r, radicle of 
embiyo; /, tigellum or stalk bclw'ceii loot and iiliimule ; tc, te.sta. 

Fk;. 3O.- -Seed ol with a cluster ol bans arising from 

the t'dges of the micro])} F*. 

.iiid piimrose it Is rough ; m the snapdragon it is marked with 
depressions; in cotton and A'^tlepins (fig. 3O) it luis liaiis .itliu lied to 
it ; and m mahogaju% lUginniia, and the pines and firs it is exj landed 
in the toim ol wing-hke ajijiendages (lig. 37). In Collomia, Aiantho- 
(hum, Cohaea siandens and other seeds, it contains spiral cells, fiom 
which, when moistened with water, the fibres uncoil in a beautiful 
manner ; and in flax {Linuni) and others the cells arc converted into 
mucilage. These structural ])eculiaritie«; of the te.sta in difleient 
pLiiits have relation to the scattering ot the seed and its germination 
upon a suitable nidus. But in some ])Jants the periairjis a.ssiimt' 
structures which subserve the same pin pose ; this especially occurs 
in small pericarps enclosing single .seeds, as arhencs, caryo])sides, Ac. 
'I’hus in Compositae and valerian, the pa])])osc limb of the calyx 
torms a parachute to tlu* pericarji ; in Laliiat.ie and some Coni])nsi(ae 
spiral cells are loTnu*d in the epicarp ; and tlie r]/icarp is j>roloiig<’<l 
as a wing in h'raxinns (lig. 1) aiul Acer (fig. 21). 

Soinetime.s tliere is an addition.d covering to ihv. seed, fornusl 
after fertilization, to which the nanu' arillus has been given (fig. 3S). 
This is seen in the passion-flower, wlicrc the covering aristas fiom'the 
placenta or extremity of the funiclc at the base of the ovule and 
pas.ses upwards towards llic apex, leaving the micropyie uncovered, 
in the nutmeg and spindle tree this additional coat is formed Irom 
above downwards, constituting in the former case a laciniated 
scarlet covering called mace. Jii sucli instances it has l>een called 
an ariltode (tig. 30b This arillode, after growing downwards, may 
be reflected uiivvards so as to cover the niicropyk*. The fle.shy 
scarlet covering formed around the naked .seed in the yew is hy 
.some considered of the natiin* of an aril. On the testa, at various 
])oints, there are produced at times other cellular Imdies, to which 
the name of stvophioles, or carunrlrs, has been given, the seeds being 
strophiolate or CAnmculate. These tumours may occur near the* 
base of the seed, as in Poivgftla, or at tlic apex, as in Castor-oil 
plant {Ricinus) ; or they may occur in the course of tlK* raphe, as in 
blood-root (San^uinaria) and A sarabacca. The fiiniclcs of the ovules 
trei]ucntly attain a great length in the seed, and in some magnolias, 
when the fruit dehisce.s, thc'v appear as Jong scark't cords suspenrling 
the seeds outside. The hilum or umbilicus of tlie seed is usually 
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well marked, as a scar of varying size ; in the calabar bean and in 
some species of Mttcuna and Dolichos it extends along a large 
portion of the edge of the seed ; it frequently exhibits marked 
colours, being black in the bean, white in many specie's of Phasealus, 
Sec. The micropyle (fig. 35, m) of the seed may be recognizable by 
the naked eye, as in the pea and bean tribe, /ns, <&c., or it may be 
very minute or microscopic. It indicates the true apex of the seed, 
and is important as marking the point to which tlie root of the em- 
bryo is directed. At the micropyle in the beau is observed a small 
process of integument, which, when tiie young plant sprouts, i.s 
pushed up like a lid ; it is called the embryoiega. The chalaza (fig. 
38, 1'k) is often of a diflerent colour from the rest of the seed. In the 
orange (fig. 40) it is of a reddish-brown colour, and is easily recognized 
at one end of the seed when the integuments are carefully removed. 
In aiiatro])al seeds tlio raphe forms a distinct ridge along one side 
of the seed (fig. 41). 

'J‘he position of the seed as regards the jx-'i'icarji resi’iubles that of 
tlie ovule in the ovary, and the same terms arc applied— erect, 
ascending, pendulous, suspended, curved, &c. These terms have 
no reference to tlic mode in which tlic fruit is attached to tlic axis. 
Thus tlie seed may be erect while the fruit itself i.s pendent, in the 
ordinary meaning of that term. Tlie part of the seed next the axis 
or the ventral suture is its face, the opposite side being the back. 
Seeds exhibit great varieties of form. They may be flat! (‘tied 
laterally {com pressed) ^ or Irom above downwards (depressed). They 
may be round, oval, triangular, polygonal, rolled up likt; a snail, as in 
Physostemon, or coiled uj) like a snake, a.s in Ophiocaryon pauidoxttm. 



ITi.. 42. 'Ihe dicotyledonous 
embryo ol the Tea laid opi'ii. 
/, /, ihe two tlesliy cotyledou.s, 
or seed-lobes, wliich remain imdei 



Fig. 37 - 


Fig. 38, 


Fig. 3q. 


Fig. 37. -Seed of Fine (Finns) witli a membranous appendage 
w to the testa, called a wing. 

Fig. 38.— Young aualropal seed of the while Water lilv (Nymphaea 
(ilha)f cut vertically. It ir^ attached to tlie phu enta by the funicle /, 
cellular prolongations from which form an aril a a. The ve.s.sels of 
the cord are jiroloiiged to the fiase ot tlu‘ niieellus n by means of 
tlie rajdie r. The base of ihe niicelhis is indicated by tlie chalaza ///, 
while the apex is at the micropyle w. The coveiing of the .seed is 
marked i. n is the nncellus or peris])erni, enclosing the embrj-o sac es, 
in which the endosperm is formed. The embryo with its snspensoi , 
is contained in the s.'ic, the radicle pointing to the micropyle m. 

Fjg. 3<j. — Arillodc /r, or false aril, of the Sj)indle-ircc (Unonymns)^ 
arising trom the microjiyle /. 

Flo. .^o. -- Analrop.il seed of fhe Orange [Citrus AnratiHum) 
oj)ened to show the chalaza which torms a I>rowii spot at one end. 

h'iG.41. -Hntire anatropal seed ol th(^ Orange (Citrus Auraniium), 
with its rugose! or w-rinkled testa, and the rajihc r ramifying in the 
t hickness of the testa on one .side. 

The eiido.sperin formed in the embryo-sac of angiosperms after 
le.rlilization, and found previous to it in gyninosjierins, consists ol 
ctdls containing nitrogenous and .starchy or tatty matter, <Icstin<*d 
lor the iiiitrinient ol the embryo. It occiipi<*d the whole caxity ot 
tJic cmhryo-sac, or is formed only at certain portions of it, at the 
apex, as in Uhinanthus^ at the base, as in VuLcinium^ or in the middle, 
as in Veumica. As the endosjierm increases in size along vith tie* 
eiiibryo-.sac and the embiyo, the sub.stance ol the origin.il nucellus 
of the ovule is gradually ab.sorbcd. Sometimes, however, as in 
Miisaceaf', C'aiinaceac, Zingibeiaceae, no end<>s])erni is lormetl , 
the cells of the original rnicelhis, bec.oining 1ill'-d \m11i j(><)d-niateii,ds 
for the embryo, are not ab.sorbed, but remain siirrouuding the 
embryo-sac with the embryo, and constitute the penspam. Again, 
m otlier plants, as Nyinphaeaceai’ (fig. 38) and Fiperacca'*, both 
endosperm and pcrisjierm are ])resent. 11 was fiom observations 
on ca.ses such as the.se that old authors, imagining a re.semblaiice 
betwixt the plani-ovulc and the animal ovum, ajiidied the name 
nlbnmen to tlic outer nutrient mass or ])crisperm, and designated 
the eiidosjierm as vitellus. The term albumen is very generally 
used as including all the iiiitrient matter stored up in the .see<|, but 
it would lx* advis-able to discard the. name as implying a definite 
chemical substance. There is a large class of plants in which 
althougli at first after fertilization a mass of cndo.sperm is foiiucd, 
yet, as the embryo iiicrea.scs in sizt;, the nutrient matb’r from the 
endospermic cells pasj-'es out from them, and is absorbed by the 
cells of the embryo plant. In the mature seed, in such cases, there 
i.s no separate mass of tissue containing nutrient food -material 
afiart from the embryo itseli. Such a setid is said to be exalbuminons^ 
as in Coinjiositac, Cruciferac and most Lcguminosuc (e.g. pea, fig. 35) 


When either endosperm or perisperm or both are present the seed 
is said to be albuminous. 

The albumen varicis much in its nature and consistence, Jind 
furnishes important characters. It may be farinaceous of mealy, 
consisting chiefly of cells filled with starch, as in cereal grains, 
where it is abundant : fleshy or cartilaginous, consisting of thicker 
cells which fire still .soft, as m the coco nut, and which sometinie.s 
contain oil, as in ihe oily albumen of Croton^ liicinus and poppy ; 
homy, when the cell-walls arc slightly thickened and capable ol 
distension, a.s in date and coffee ; the cell-walls sometimes liecome 
greatly thickened, filling up the testa as a hard mass, as in vegetable 
ivory (Ph\telephas). Tlie albumen may be uniform throughout, or 
it may present a mottle.d appear- 
ance, as in the nutmeg, the seedsof 
Auoiiaceae and some Palms, where 
it is called ruminated. Tliis 
mottled a])pearanci' is due to a. 

))rotrusioii of a dark lamella of 
the integument between folded 
protuberances of albumen. A 
cavity is sometime-, lelt in the 
Ire wliich is u.sii.dly Idled with 
fluid, as in the coLO-nut. 'I'lu* 
relative size of the embi vo and ot 

the endospeim vaiies mm h, Jii 

Moiiocotyledoii.s the embryo is ground when tlie plant .sprout , 
usually small, and the endosperm tire radicular extremity ol tiu 
large, and Uie same is true in the w’hence the loot ari.ses ; /, 

ca.se of coflee and many other axis (liypoeotyl) bearing tin- 
plants amongst dicotyledons, young stalk and leaves g (plinu- 
The opiKi.sile is the case 111 other hir), whicii lie in a depiession ol 
plants, as 111 tae i.abiatm*, Jflum- cotyledons /, 
baginareae, Sec. 

'i'he (‘tnbryo consists ol an .ixis bearing tlie lotyledons (fig. 42, (), 
01 the liist leaves ot the ])lant. 'to that jiart ol tins axis immediately 
beneath tlie colyhslons tin* b'lins hvpoiotyl, caiilule or tigelJnm (/) 
h.i\e been applied, aiul coiituiiious backwaids with it is tin* >oimg 
root or ntdicle (<), the descending axis, their point ol union being 
the collai 01 neck. 'Mk* terminal growing l»ud ol the axi> e. calleil 
the plumule or gnnuiule (g), and repieseiits the a.si ending .ims. 'Ih»- 
radicular exlieindy points towauls the iiikiopyle, while the coty 
ledoiiary e.xlreiinly is ])omt(‘d towards the base* ol the ovule or the 
clialazii. Hence, by cisu rtaiiiing the }X)sitiou ol the iniciopyle and 
chalaza, the two extreiuilie.s of the embryo Ccin m general In* dis- 
coveied. U is m many ca.ses lUflicnlt to lecognize the parts in an 
embryo; thus in Custutn^ llu‘ embiyo apjiears as an elongated 
axis witlionl di\isions; and in Cuiyocar tiic mass ol the embryo is 
made up by tlie ladiculu exliemity and JiypocotyJ, in a gioove ol 
wJiich Fio cotyledonary extremity lies cmiKidcled (hg. 32). In some 
nioiiocotyledc nous einbivos, as in Orchidaceae, the embi>i) is a 
cellular imms showing no parts. In paiasilic plants also which loiiu 
no chlorot>liylI, as Orobatnhe^ MunutropUy Scc.^ the embryo iiniains 
without diflerent i.il ion, consisting im iely of a iii.i.ss ol cells until the 
ripening of the sted. \V)ieu tin- embryo is sui rounded by tlie enclo- 
sperm on all sides i*.xii;pl it.s r.uliculai extreinily it is internaJ (sie 
figs. i»j, 20) ; when lying ont.-.nle the endos|)eiTn, and only coming 
into contact with it at cerl.uu points, it is external, as in grasses (e.g 
wheat, fig. 22). When the embiyo lollows the direction ot the axis 
of the .seed, it is axih- or axial (lig. 43; ; wlieii it is not in tlie diicction 
of the axis, it becomes aba vile 01 abaxiaJ. In cainpyloliopal seed.^ 
the embryc/ is cuiM-d, and in ])l.jee ol being i-inbediled in eiido.spcnn, 
IS frequeaitly extenial to il, lollowing the concavity ol the set d (tig 
4/|), and becoming j»c*rj])lii!ncal, with the chalaza sitisded in Ihe 
( uivatuie of the end)r\’o, as 111 ( ai vophyliact'ae. 

It has bet-ii already stated tliat tin- ladiile ol the embrvo is 
clin!Cled to the uii(aot»\le, anil tin- idl> ledoiis to the ciia^za. In 
.some casi'.s, by the growth ol tin* integuments, the lormer is tinned 
rouml sci a.suot to coiiespoud vvilh the apex ol the nui.ellus, ainl lln-n 
the embryo has the raiiiele diiei te.d to oju- .side, iin<l is called i-scentiie, 
as is .seen in I’rimukn.eae, Plantagmaceac and many j>alins e.sjiecially 
the date. Tin! position oi the embryo in dilleieiit kiiuls ol see<l.s 
varies. In an oitholrojial seed tin- c-mbryo is ijiveile<l or autiitupal, 
the radicle pointing to the apex ol tin; seed, or lo the jiarl ojqiosite 
the liiluiri. Again, in an anatiopal s<*ed Ihe embiyo is erect or 
homutropul (fig .j^}, the radii le being din-eted to the base, ol the 
seed. In curved 01 campylolropal .seeds tlie emlnyo is folded .mi 
that it.s radicidai and cot yledoiiaiy extiemities aie approximated, 
and il beeorne.s aiup/nltopal (fig,. 44). In this instance tin; seed 
may be exal])umiiious, iind the c;inbiyo iriiiy be folded on itseli ; 
or albuminoii-^, tin- f-niln jo siinoiin<ling more or les-. cornpli-teiy the 
ondospeim and being ])eriphfJic.d. According lo tin- mode in 
which the seed is alt.uin-d to the pericarp, the radicle- uiay In- 
directed upwards or clownw.irds, or laterally, as regard!, the ov^ary. 
In an orlhotrop.-.! seed attached to the base of tlie ]n:ticarp it is 
siqxjrior, tis als<i in a suspended anatropal iji ed. in other jinatroi)al 
.seeds the radicle n. inferior. When the seed is horizont.il as regards 
the pericarp, the ladiclc i.s either centrifugal, when it points lo the 
outer wall of the ovary ; or cc*ntripi‘lal, when it points* to liu! axis 
or inner wall of the ovary These character.^ are of value for pin po.ses 
of clabsification, as they are often constant in laige groups of gf-ie-ta 
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Plants in which there are two cotyledons produced in the embryo 
are dnofyledunous, Tlic two cotyledons thus formed are opposite 
to each other (figs. 42 and 45), but arc not always of the same size, 
'riius, in Abfonia and oth(;r members of the order Nyctaginaccae, one 
of them is smaller than tlic other (often very small), and in Catapa 
flinanensis there appears to be only one, in consequence of the 
intimate union whicli takes place between tlie two. The union 
between the cotyledonary leaves may continue after tlie young plant 
begins to germinate. Such embryos have Ijoiiri called pseudomono- 
cniylcdoiwus. The textun^ of the cotyledons varies. They may be 
thick, as in the pea (fig. 42), exhibiting no traces of venation, wdth 
tlieir flat intt^rnal surfaces in contact, and their backs more or less 
<(»n\e\' ; or they may be in the form of thin and delicate laminae, 
ll.il u iicil on both sides, and having distinct venation, as in Ricinus, 
Jiiiiophn, Riionymus, A'C. 'I'lie cotyledons usually form the greater 
ji.irl of tlu‘ mature embryo, and tliis is leniarkably well seen in such 
<-xaI]iiiminous seeds as tin; liean and ]>ea. 

C otyledons are usually entire and s(!ssile. lint they occasionalK 
beconar lobed, as in the walnut and the lime ; or petiolatc, as in 
Gcranitmi mollr ; or auriculate, as in the ash. Pike leaves in tlie 
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Fir,. 4^. Seed of Pansy (I mM tricolor) ent vertically. 'I'he em- 
bryo pi is axKil, ill the midst of fleshy endosperm al. 'J'lie seed is 
im.itro]ial, and the embryo is hoinotropal ; the cotyledons to point 
to the base of the miceUns or chalaza th, while the radicle, or the 
otlier extieinity of the lunbryo, ])omts to the micropyle, closi’ to the 
hilum //. The hilum or base oi the seed, and tlu' chalaza or base of 
the nucellns are united by means of the raj»he r. 

h'n.. 4.1 Seed of the lied Campion {i.vdniis)^ cut vertjc.db , 
sliowiiig the peripherical embryo, with its two cotyledons and 
radicle, '['he embryo is curved round the albumen, .so that ifs 
cotyledons and radu le both come iieai the hilum {amphitropal). 

Pi<;. 45. Mature dicolvledouous einlnvo of tlie Almond, with 
one of the cotyledons removeil. r, Hadicle ; /, voung stem or 
caulick- ; r, one of the cotyledons left ; t, liiu* ol insertion of the 
<-otyle<lon winch has been removed ; g, ])luinule. 

Vio. 4(» Kxalbuiniiious seed of Wallflower {( Itriranthtis) cut 
veitically. The radicle 1 is folded on the edges ol tlie cotykslons r 
which are accnmbciit. 

F'lO. 47 -Transver.se section of tlie .se<*d of the W.tllflower {Ckeii- 
anlltus), showing the radicle r folded on the edges of the accninlKmt 
cotviedons c. 

Flo. 48. — Trans versi' section of tlu* M-ed ot the H.nne's Violet 
{Hr*>pens). The radicle r is folded on the back of the cotyledons t, 
wl'u h are said to be incumbent. 


bud, cotyledons may be either applied directly to each other, <)r 
may be folded in various ways. In geranium the cotyledons are 
twisted and doubled ; in convolvulus they are corrugated ; and in 
the potato and in Ruttias, they are spiral, —the .same terms lieing 
applied as to the foliage leaves. The radicle and cotyledons are 
eitliei straight or variously curved. Thus, in some cruciferous 
plants, as the wallflower, the cotyledons are applied by their faces, 
and the radicle (figs. •41), 47) is folded on their edgcs| so as to be 
lateral ; the cotyledons arc here atiumhent. In others, as Jlesperi^^ 
the cotyledons (fig. 48) are applied to each other by their faces, 
and the radicle, r, is folded on their back, so as to lie dorsal, anil 
the cotyledons are iMct/mbnd. Again, the cotyledons are fim- 
duplicate wlien the radicle is dorK;il, and enclosed betw'een their folds. 
In otlier divisions the radicle is folded in a spiral manner, and the 
cotyledons follow the same course. 

In many gymiiosperms more than two cotvletioiis are present, 
and they are arranged in a whorl. This occurs in Coniferac, especi- 
ally in the ]iine, fir (fig. 4(1), spruce and larch, in which .six, nine, 
tvM'lve and even fitteen have been observ^ed. They are linear, and 
resemble in their form and mode of development the clustered or 
la.sciculated leaves of the larch. Plants having numerous coty- 
ledons are termed polycotvledonous. In .species of Streptocarpus the 
cotyledons are permanent, and act tlu* part of leaves. One of them 
is frequently largely developed, while the other is small or abortive. 


In those plants in which there is only a single cotyledon in the 
embryo, hence called monocotyledonous^ the embryo usually has a 
cylindrical form more or less rounded at the extremities, or elongated 
and iusiform, often oblique. The axis is usually very short com- 
pared with tiie cotyledon, which in general encloses the plumule 
by its lower jiortion, and exhibits on one side a small slit which indi- 
cates the union of the edges of the vaginal or sheathing portion of 
the leaf (fig. 50). In grasses, by the enlargement of the embryo in a 
particular direction, the endosperm is pushed on one .side, and thus 
the embryo comes to lie outside at tlic base of the endosperm (figs. 22, 
51). TJie lamina of the cotyledon is not developed. Upon tlie side 
of the embryo next the endosperm and enveloping it is a larg<* 
shield-shaped body, termed the srutellum. This is an outgrowth 
from tlui ba.se of the cotyledon, envelojiing more or less the cotyledon 
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Fit:. 52. 


Fiti. 40 - Polycotyl(‘(ionous embiyo of the Pine (Pinits) beginning 
fosjiroiK. /, llypocolyl ; r, radicle. The cotylfilons r are niimt^rous. 
Witliiii the cotyledons tlie primordial leave'^ aie seen, constituting 
the ])lumule or first bud of the plant. 

Fit;. 50. Embryo of a species ol \irow-gr.iss {Tri^lochut)^ .showing 
a uiiiiorm conical mass, with a slit .s near the low’er jiart. The 
cotyledon t envelojis tlu* young bud, width protrudes at tlu* slit 
tluniig germination. 'I'lie ladicle* is deieloped from tin- lower pari 
of tin* axis r. 

F'lt. ‘>1. (.iiaiii ol Wheat {Tritinnn) geiminatmg, showing (/>) 
tlie cotyledon and (r) the rootlets .surrounded by then sheaths 
{foleorrhizai'). 

Fit;. 52. - Embryo of Cnryin ar. /, I Idt k hy]>ocotyl, iorining neaily 
tlie whole mass, becoming nariowed and curved at its exlrciidty, 
and applied to the groove .s. In tht* figure this narrowed jiortion i'> 
slightly separated bom the groove ; < , two rudimentary cotyledons. 


aiul plumuk*, in some cases, as in maize, completely invesling it ; 
in other ca.ses, as in rici*, merely sending small [irclongalions over its 
anterior face at the ajiex. By others this scutclliiin is considered 
as the tfiu: cotyksdoii, and the sheathing struct Lire covering the 
idumiile is regarded as a ligule or axillary stijiuk* (see C'iRassics). 
Ill many at|ualic monocotyledons (c.g. Potamoffetoiij Uitppia and 
othei.s) Iheic is a mnch-de\'ek>])e<l liypocotyl, winch forms the 
greater ]kiiI ol tlu* embryo and ads as a store ol niitriiiient in 
germination ; the.se are known as macropodotts embryos. A .similar 
ca.se is that ol Caiyorur among Dicotyli.-dons, where the swollen 
liypocotyl occupies most of the embryo (fig. 52). In some grasses, 
as oats and rice, a projection of cellular tissue is seen upon tlie side 
ol tlu* embryo ojiposite to the scutelhim, that is, on the anterior 
side. This has been termed the epthlast. It is very karge in rice. 
This by .some w'as couside^(^d the ludimentary second cotyledon ; 
but is iiow' generally regarded as an outgrowth of the sheath of the 
true cotyledon. (A. B. R.) 

FRUIT AND FLOWER FARMING. The different sorts of 
fruits and flowers arc dealt with in articles under their own 
headings, to which reference may be made ; and these give 
the substantial facts as to their cultivation. See also the article 
Hortii:ulti KK. 

Great Britain 

The extent of the fruit industry may be gathered from the 
figures for the acreage of land under cultivation in orchards 
and small fruit plantations. The Board of Agriculture returns 
concerning the orchard areas of ( ireat Britain showed a continuous 
expansion year by year from iggjyS acres in 1888 to 234,660 
acres in 1901, as will be learnt from Table I. There wa.s, it is 
true, an exception in 1892, but the decline in that year is ex- 
plained by the circumstance that since 1891 the agricultural 
returns have been collected only from holdings of more than 
one acre, whereas they w'erc previously obtained from all holdings 
of a quarter of an acre or more. As there are many holdings 
of less than an acre in extent upon W'hich fruit is grown, and as 
fruit is largely raised also in suburban and other gardens which 
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do not come into the returns, it may be taken for granted that 
the actual extent of land devoted to fruit culture exceeds that 
which is indicated by the official figures. In the Hoard of 
Agriculture returns up to June 1908, 308,000 acres arc stated 
to be devoted to fruit cultivation of all kinds in Great Britain. 


'Pabli; I.- Jixtent of Orchards in Great Britain in each Year^ 
7.V<.s’7 to ujoi. 


Year. 

Acres, ij 

Year. 

Acres. 

Year. 

.^cros. 

1 

i ««7 

202, 23.^ ;! 

1892 

208,950 

18., 7 

224,lir> 

i8«8 

19 <), 17 « I, 

189 \ 

2 1 1 

T8i)« 

2 20,05* » 

1889 

: 190,897 Ij 

, 202,305 j, 

1894 

214,187 

j 1899 

1 228,003 

1 8<)0 

1895 

218,428 

1 90f> 

232,129 

i8<)i 

j 2 O 0 ,<l 9 <^> || 

180O 

221,254 

; T<)Oi 

234 ,(>c>o 


Table IJ. shows that the expansion of the orchard area of Great 
Britain is mainly confined to England, for it has slightly de- 
creased in Wales and Scotland. The acreage officially returned 
as under orchards is that of arable or grass land which is also 


T-Ablk 1 1. 

Arras under Orchards in JC 

Hf^land, Walt 

S' and Siotland 



Aacs. 



Year. 

F.nglaiid. 

i Wales. 

I Scotland. 

Great Jlritain. 

i8*/) 

215,042 

' 3<>77 

1035 

1.254 

1 i8<)7 

218,201 

I 7«7 

2148 

' 224,110 

! 1898 

220,220 

3 (* 9 o 

2149 

' 220,059 

i8.;9 

222,712 


2225 

228,003 

I9<H) 

22(),l04 

3‘'05 

2270 

2^2,129 

1901 

228,580 


-Mi 1 

234,c.Oo 

1 1<)08 

-’ 44,4 

l .';77 

22<K> 

250,297 


used for fruit trees of any kind. Conditions of soil and (‘limale 
determine the irregular distribution of orchijrds in Grcnl Britain. 
The dozen counties which possess the largest extent of orchard 
land all lie in the south or west of the island. According to the 
returns for 1908 (excluding small fruit an'as) they were the 
following : — 


C‘ount\' 

’ .Ncres. 

('ounty. 

1 Aries. ' 

('ounty 

A. .vs I 

Kent . . 

3 -’, 75 i !! 

\\'oreest<*r . 

1 

Salop . . 

4^*85 1 

Devon 

27,200 ; 

( iloucesti'r . 

; 20,424 

1 )oi set 

4404 . 

Here fold . 

28,310 

Cornwall . 

i 5 A 15 

Monmouth 

3014 i 

Somerset . 


Middle.sex . 


Wills . . 1 

. . ^1. 



Leaving out of consideration the county of Kent, which grows 
a greater variety of fruit than any of the otliers, the counties 
of l)e^on, Hereford, Somerset, Worcester and (Moucester have 
an aggregate orchard area of 124,872 acres. These five counties 
of the west and south-WTst of England —constituting in one 
continuous area what is essentially the cider (ountry of Great 
Britain -embrace therefore rather less tlian half of the entire 
orchard area of th(^ island, while Salop, Monmouth and Wilts 
have about 300 less than they had a few years ago. Five English 
counties have less than 1000 acres each of orchards, namely, 
the county of London, and the northern counties of (aimberland, 
Westmorland, Northumberland and Durham. Rutland has 
just over 100 acres. 'I’lie largest orchard areas in Wales are in 
the two counties adjoining Hereford— Brecf)n with 1136 acres 
and Radnor with 727 acres ; at the other extreme is Anglesey, 
with a decreasing orchard area of only 22 acres. Of the Scottish 
counties, Lanark takes the lead with 1285 acres, Perth, Stirling 
and Haddington following with 684 and 129 acres respectively. 
Ayr and Midlothian are the only other counti('s possessing too 
acres or more of orchards, whilst Kincardine, Orkney and 
Shetliind return no orchard area, and Banff, Bute, Kinnxss, 
Nairn, Peebles, Sutherland and Wigtown return le.ss than jo 
acres each. It may be added that in 190S Jersey returned 1090 
acres of orchards, Guernsey, ^c., 144 acres, and the Isle of Man, 
1 21 acres ; the two last-named places showing a decline as 
compared with eight years previously. 

Outside the cider counties proper of England, the counties in 
which orchards for commercial fruit-growing have inTTea.sed 
considerably in recent years include Bcrk.s, Buckingham, 
Cambridge, Essex, Lincoln, Middlesex, Monmouth, Norfolk, 
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Oxford, Salop, Sussex, Warwick and Wilts. Apples are the 
principal fruit grown in the western and south-wTstern counties, 
pears also being fairly common. In parts of Ciloucestershirc, 
however, and in the Evesham and Pcrshorc districts of Worcester- 
shire, plum orchards exist. Plums are almost as largely grown 
as apples in Cambridgeshire. Large (juantities of apples, plums, 
damsons, cherries, and a fair (juantity of yx'ars are grown for the 
market in Kent, whilst apples, plums and pears predominate in 
Middlesex. In many counties damsons are cultivated around 
fruit plantations to shelter the latter from the wind. 

Of small fruit (currants, gooseberries, strawberries, raspberries, 
&’c.) no return was made of the acreage previous to 1888, in 
which year It was given as 36,724 acres for Great Britain. In 
1889 it rose to 1,933 acres. 

J^ter figures are shown in 'J’able 111 . It will be ob.scrved that, 
owing to corrections made in tlie enumeration in 1897, a consider- 


t'Miii-: III. Arcti'i of Small h'nt\t iil (jHuU Jintani. 


Year. 

At'ivs 

^■ear. 

AtJes 

i 

Ye.ii 

■ T 

\i les. • 

1890 

i 

l «94 

08 ,.ii 5 

1 8(»H 

00,753 

|8<)1 

s 8 , 7 'M ' 

*895 

74,517 

18*19 

7 L .520 

1892 

(.2,148 1 

I 8 t)b 

70,245 

l *)00 

7 078 ‘> 

j i 803 

'>.1,-187 

i 8 i )7 

(19,792 

1901 1 

1 74.090 


able reduction in the area is recorded for that year, and pre- 
.sumably the error then di.scovered existed in all the prec-echng 
returns. The returns for 1907 gave the acreage of small fruit 
at 82,175 acres, and in 1908 at 84,880 acres an area more than 
double that of 1889. 

There has undoubtedly beiui a < (>nsiderable expansion, rather 
than a contraction, of small fruit plantations since 189b. Ihe 
acreage of small fruit in Great Brit.iin is about one-third that of 
the orchards. .As may be seen in Table, JV., it is mainly ('onfined 
to England, though Scotland has over 4000 more aert's ot small 

IAblI', I\", - Areas inula Small h'ruitin lAu/Jaud, Wales and St otland 


A ear. 

J'lngliiiKl. 

■ AV.'dc.-,. 

1 

Scotl.iiifl. 

(fic.it Drit.iiii 

i 8 *>«'> 

03,4 |8 

1044 

.5271 

09,75 ^ 

i 8 *)«i 

() 4 , 8()7 

; iio() 

.555 ^ 

7 *i 520 

1900 

(>(), 74 () 

1 lOI) 

5<)2 2 

73.780 

1901 

07,828 

io*M 

oo 7 (> 

74.009 

1 * )o 8 

75//.50 

1 200 

7930 

8 |,S 8 o 


fruit than of orchards. About one-third of the area of small 
Iruit in England ladongs to Kent alone, that county having 
returned 24,137 acres in 1908. Cambridge now ranks next with 
(>878 acres, followed by Norfolk with 5876 acres, Worcestershire 
with 4852 acres, Middlesex wdth 4i<>3 acres, llanl.s with 3320 
acres and I^'.ssex with 2150 acres. Jl should be remarked that 
between 1900 and 1908 Cambridgeshire had almost doubled 
its area of .small fruits, from 3740 to 6878 acres ; whilst both 
Norfolk and Woreestersbire in 1908 bad larger areas devoted 
to small fruits than Middle.scx- in Avhi('h county there bad 
been a decrease of aliout 400 acres during the same* period. 
The largest c-ountv anvi of small fruit in Wales is 806 acres 
in Denbighshire, and in Scotland 2791 acres in J\*rthshire, 
2.259 acres in Lanarkshire, followed by 412 acres in Forfarshire. 
'I'hc only counties in (ireal Britain whieli make no return under 
the head of small fruit are Orkney and SheOand ; and Sutherland 
only gives 2 \ acres. It is hardly necessary t(j say that consider- 
able areas of small fruit, in kitchen gardens and elsewhere^ find 
no place in the official returns, which, however, include small 
fruit grown between and under orchard trees. 

Gooseberries are largely grown in most small fruit districts. 
Currants are less wddely cultivated, but the red currant is more 
cxten.sively grown than the bla('k, the latter having suffered 
seriou.sly from the ravages of the black currant mite. Kent is 
the great centre for raspberries and for strawberries, though, 
in addition, llie latter fruit is largely grown in Cambridgesbin; 
(241 F acres), Hampshire (2327 acres), Norfolk (3067 aere.^) 
and Worcestershire (1273 acres). Es.sex, Lincolnshire, ('heslure. 
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Cornwall and Middlesex cu<di has more than 500 acres devoted 
to striiwl)crry cultivation. 

The following statement Irom returns for 1908 shows the 
area under different kinds of fruit in 1907 and 1908 in Great 
Britain, and also whether there had Been an increase or decrease : 
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i 

1907. 

iqoiS. 

Increase or 

1 )ecrca'>o. 

1 

Acre'. 

Acres. 

! Acres. 

Small /•‘ruit 

Stiawheiiics 

27,827 

fi 

4- fj8H • 

Ka.spberries 

8,87s 

0, 1^:3 

-t 443 , 

Ciirranls and (h)0‘?r- ! 
berries ...• 

23,300 

26,241 

1 

+ 651 1 

f )th(*r kiiifK . 

1 0,8(8# 1 

20,501 

+ 621 1 

1 

^"2.173 

84,8(80 

+ 2705 

(luiiaids 

Apph*-; . . . . ' 

172,641 

^72,7.31 

i loS ; 

I *ears 

8,011 1 

0,604 

1 6i>i 

('horries . 

12,027 

1 1 ,868 

' 130 

Plums .... 

i4,<)ol 1 

1 3*‘'>‘83 

-1 782 • 

Olh(*r kiiuh 

1*/’0.| j 

1 

- TV'l 

' 


1 250,297 ] 

1 1 121 


It appears from tlie Board of Agriiailture returns that -J7433 
acres of small fruit was growm in orchards, so that the total 
extent of land under fruit rultivati<in ifi Ocat Britain at the end 
of 1908 was about 308^000 afTCs. 

There arc no official returns as to the; acreage devoted to 
on'hard rultivati(»n in Ireland. The figures relating to small fruit, 
mnieovcr, extend back only to 18(^9, when the area under this 
he. id was returned as 4809 acres, whicli liecamc 4359 acres in 
1900 anil 4877 acres in 1901. In most parts of the country 
there are districts favourable to the culture of small fruits, 
such as strawberries, raspberries, gooseberries and currants, 
and of top fruits, such as apples, pears, plums and damsons, 
'fho only localities largely ir,lentiri(;d with fruit culture as an 
inrlustry are the Droglieda district and the Armagh district. 
In the former all the kinds named are grown except strawberries. 
th(‘ speciality bi’ing raspberries, wbieh are marketed in Dublin, 
Beltast and Liverpool. In the Armagh di.strict, again, all the 
kinds named are /'rown, but in this ease strawberries arc the 
speciality, the markets utilized being Kichhill, Belfa.st, and those 
in Seolland. In tlie Drogheda distriet the grower bears the 
cost of picking, packing and shipping, but he cannot estimate 
Ills net returns until his fruit is on the market. Around Armagh 
the Scottish system prevails —that is. the fruit is sold while 
growing, tlie l)uyer being resjHinsible lor tlie picking and 
marketing. 

The amount ol fruit imported into the Lnitetl Kingdom lias 
sue.h an important bearing on the possibilities of the industry 
Lhiit the lollowing figures also may be useful : 

I'he <pi;intilirs of apples, pluin.s, clicnics and grape.s 

imported in the raw coinhtion mto tlu: Ihiitevl Kingdom in each 
yeai, 1802 lo are .shown in Table V. Previons to 1892 apples 

only were separately emimerated. Up to t8oo iniiiisive the (|nantitics 
were given in Imsliels, but in a change* was ma<le to hnndred- 
w'fights. This reiuiers the <puintitu:s in tliat and suhstvpicsnt years 
not directly comparable with llio.se in earlier yiwrs, but the com- 
parison of the values,^ which are iilso given in the table, continues 
to hold good. 'I'he figures lor 1008 have been added to .show the 
iiu.rease that had taken place. In some years the value of iiniiorted 
apples exceeds the aggregate value of the pears, pluin.s, clH*rrie.s 
and gra]je.s imported. The extreme \alu<'.s Jor apples .shown in the 
table are /8.1 pooo in 1S93 and <170, 000 iii i9n8. Grapes rank next 

lo apples m ]ioiut ol value, and over the se\enleen years the amount 
rangeil belwe«*n /3«»4,otHi in i8<i2 and .(728,1100 in 1008. On the 
.iverage, the annual outlay on imported pears is slightly in excess 
ol that oil plums. The extremes shown are in 1895 and 

j»io8. Tn the case of plums, the .smallest outlay tahulalt'd 
is ;iibb,ooo in 1805, whilst the largest is ia i8<i7. 'riie 

amounts expendeil ut^Kin imported diet lies varied betwix'ii /'ob,o<H'> 
in i8i)5 and f .^08,000 in looo. In looo apricots and pcachcK, im- 
l>orted raw, previously included with raw plums, wa;re lor the first 
time separately enumerated, the impojt mto the United Kingdom 
for that year ainoiintiug to i3,(>8t> rwt., valued at ^25,846; in igoi 
the quantitv was 13,40^ cwt. and the value {32, 350. The latter 


rose in 1908 to ^Oo,ooo. In 1900, also, currants, gooseberries and 
straw ben ics, hitherto included in unenumerated raw fruit, were 
likewi.se for the first time separately returned. Of raw' curnints 
the import was 64,462 cwt., valued at £87,170 (1908, £121,850) ; 
of raw gooseberries 26,045 cwt., valued at £14,626 (io*'8, £25,520) ; 
and of raw straw'berrics, 52,225 cwt., valued at £85,949. In 1907 
only 44,000 cwt. of straw'bernes were imported. lii 1901 the 
quantities and values w’cre respectively — currants, 70,402 cwt., 

Table V. — Jm/xiris of Raw Apples^ PearSy Plums, Cherries and 
Grapes into the JIniled Kingdom, to J()Oi^ Quantities in 
Thousands of Rushels [thousands of cwt, in n^oo and jgoi). 
Values in Thousands of Pounds Sterling. 
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A]>i.|c.s. 
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413 
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762 
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013 

777 
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079 

1894 

40(>9 

1310 
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«I 3 


3292 ! 

407 

401 
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f «>5 : 

j8i,6 
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2 J 9 

8«3 

1S97 

4200 

1 05,! 
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312 
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1 8()8 
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402 

1,22 

402 

1 1 V> 

1800 

^86 1 

.372 

,S5« 

281 

ii'sS 

l<)*»o 

2129' 

477 * 

4 -*.e 

'243 ' 

.393 ‘ 

1001 

18:^0* ' 

340 * 

264 > 

213 ‘ 

680 » 



Values. 



1892 i 

1 1334 : 
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i 133 1 

t 304 

1 81J i 
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! io5 i 

i . 31 ” 

1.894 

^ 3 ‘ 8 o i 

411 

.^<>2 
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1805 

1 ‘)60 
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1()() 

(>(. 

4.87 

1896 

! L 3^2 
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242 

. J fx * ' 

1 443 

1897 

i 1187 

.‘> 7‘8 

498 

,78 1 

I 403 

1898 

1108 

222 

433 

231 i 

' . 3 . 3 ” 

1 891) 

1 n8(> 

^r,(t 

2 i )4 

L 34 

, . 38<8 ■ 

ll>< >0 

T22S 

>67 

FG 

308 

. 3 ” 3 

1901 

Ii8i 

296 

244 

‘214 

<>9 3 

190H 

2070 

. 3>5 

• 12.8 

233 

728 


‘ 'riiousands ol c\\ ts. 


gooscbcrrii's, 2 1 ,735 cw'l., £j 1 ,420 ; strawberries, 38,604 
cwt., £51,200. Up to 1899 the imports of tomatoes were included 
amongst iineniimeraled raw' vegetables, so that the quantity was 
not sejiaraleJy asceriainable. Kor 1900 tin* impoit of tomatoes 
was 833,032 cwt., valued at £792,339, which is equivalent to a 
fraction under 2^d. jx r lb. For 1901 llu* (|uaTitity w’as 793,901 cwt , 
and the value £734,051 ; lor 190O, there were 1,1.24,700 cwt., valued 
•d £953»475; for 1907, 1,133,499 cwt., valueil at £1,020,805; and 
lor 1908, 1,160,283 cwt., vahicul at £953,083. 

In i<>o8 the outlay ol the United Kingdom ujioii imported raw' 
fruits, such as can easily be produced at home, was ^4, 103, *^>54, 
made np as follows . 


Apples . 
(ir.ipe-. . 
IVars . 
C*hen 


£>,079,703 

728,026 

5LV)14 

-35.5’a 


Plums .... £428,966 
CTirrants . . 121,852 

Apricot sand p.i*:u.hes (>0,141 
Goosebenies . . -5,3-’9 


In addition about £280,000 w'as .spent upon “ unenumerated ” raw 
fruit, and £560,000 on nuts other than almonds “ u.sod as fruit,” 
w’hicli w'ouid include w'alnuts and filberts, both jirocliiced at home. 
It is certain, therefore, (liat the irxpemliture 011 imported fruits, 
such as arc grown within the limits ol the United Kingdom, exceeds 
tour millions sterling per annum. The remainder of the outlay on 
imported fruit in 1908, amounting lo over £3,000,000, w'as made 
up of £2, 260, (>51 for oranges, £471,713 for lemons, £1,769,249 for 
lianana.s, and £560,301 for almond-nuts ; these cannot be grown on 
ail imhistrial scale m the British Isles. 

It may he mterestuig to note the source of some of thtiMi importer I 
fruits. The United St.ites and Canada send most of the apple.^, 
the quantity tor 1907 being 1,413,000 cwt. and 1,588,000 cwt. 
re.spectively, while Australia contributes 280,000 cwt. Plums 
come chiefly from France (2w),ooo cwt.), followed with 38,000 cwd. 
from Germany and 28,000 cwt. from the Netherlaiul.s. J’ears are 
imported chielly from France (204,000 cwd.) and Belgium (176,000) ; 
but flu* Netheriamls .send 52,000 cwd., and the; United States 24,000 
cwt. Tlie great hulk of imported tomatoes comes from the ('^nary 
Islaiuls, the quantity in 1907 being (x)4,692 cwt. The Channel 
Islands also sent 223,800 cwt., France ii5,5<x) owt., Spain 169, oiw) 
cwt., and Portugal a long way behind with 11,700 cwt. Mo.sl of 
the strawberries imported conn* from France (33,800 cwt.) and the 
Netherlands (10,30* * cwt). 

Frint-grmmng in Kent. - Kent is by far the largest fruit-growing 
county in England. For centurie.s that county has been famous 
for its fruit, and ap{>ears to have licen the centre for the distribu- 
tion of trees and grafts throughout the country. The cultivation 
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of fruit land upon farms in many parts of Kent has always been 
an important feature in its agriculture. An excellent description 
of this noteworthy characteristic of Kentish farming is contained 
in a comprehensive paper on the agriculture of Kent by Mr 
Charles Whitehead,^ whose rcmaric.s, with various additions and 
modifications, are here reproduced. 

Where the conditions arc favourable, especially in East and Mid 
Kent, there is a considerable acreage of fniit land attached to each 
farm, planted with cherry, apple, pt?ar, plum and damson trees, 
and with busli fruits, or soft fruits as they are sometime.^ calletl, 
including gooseberries, currants, rasplicrries, either with or without 
standard trees, and strawberries, and fillx?rls and cob-nuts in Mid 
Kent. This acreage has largely increased, and will no doubt con- 
tinue to increase, as, on the whole, fruit-growing has been profitable 
and has materially benefited those, fortunate enough to heive fruit 
land on tlieir farms. There are also cultivators wdio grov' nothing 
but fruit. These are principally in the district of Ea.st Kent, between 
Kochestor and Canterbury, and in the district of Mid Kent near 
i.ondon, and they manage their fruit hind, as a rule, better than 
farmers, as they give their undivided attention to it and have more 
technical knowledge. But tJiere has been great improvement of 
late in the manag<*ment of fruit land, especially of cherry and apple 
orchards, the grass of which is led off by animals liaving com or 
cake, or the land is well manured. Apple trees arc grease-liandcd 
and .sprayed systematically by advanced fruit-growers, to prevent 
or check the attacks of destructive in.sects. Far more attention is 
being paid to tlie selection of varieties of apples and pears having 
colour, size, flavour, keeping qualities, and other attributes to meet 
the tastes of the ])ublic, and to compete with the beautiful fruit that 
comes from the United States and Canada. 

Of the various kinds of apples at presemt grown in Kent mention 
should be made of Mr Gladstone, Beauty of Bath, Devonshire 
(Juarreiiden, I.ady Sudely, Yellow Ingcstrc and Worcester Peamiain. 
'riiese are dessert apples rctidy to pick in August and September, 
and are not stored, h'or storing. King of the Pippins, Cox‘s Orange 
IMjqiin (tlie best dessert ap])Ie in existence), Cox's T’otnona, Duchess, 
Favourite, Gascoyne's Scarlet Seedling, Court I'cndti Pint, Baumann's 
Ked Keinette, Ailington 1 ‘ippin, Duke of Devonsliiie and Blenheim 
Orange. Among kitchen apples for selling straight from the trees 
the most usually planted are Lord Grosvenor, Lonl Suificld, Kesw^iclc 
Coillin, Early Julian, Eclinville S(‘edlmg, Pott's Se<*dling, Early 
Kiveis, Grtmadier, (iolden Spire, Stirling Castle and Domino. For 
storing, tlie cooking sorts favoured now are Slone’s or Loddington, 
Warner's King, V\ ellington, Lord Derby, ^)ueeii Caroline, Tower ol 
(ilainis, Winter Queening, Lucombe's Strodling, Bismarck, I^ramley's 
SiH.*dluig, Golden Nobk* and I.ane’s Prince Albert. Almost all these 
will nourish equally as standiuds, ])vTaiuids and bushes. Among 
|MMrs are Hesslc, Clapp's Favouiite, WiUiam’s Bon Chretien, Beurie 
dc Capiaumont, Feilihty, Bcurre Kiche, Chis.sel, Bciirre Ckiirgeau, 
Louise Bonne of jer.sev’, Doyenne dii Comice and Vicar of Winkfiehl. 
Among plums, Rivers's Early Ihrohfic, 7 's;ir, Belgian I’urple, Black 
DMinond, Kentish Bush Plum, l*ond’s Seedling, Magnum lionuin 
and Victoria arc mainly cultivated. The damson kiiovm as Faikugh 
IToliiic, or Crittenden ’.s, is most extensively grown throughout the 
county, and usually yields large crops, which make good prices. 
As a case in point, piircluiscrs wei c offering to contract for quantities 
ot this damson at /'20 per ton in May of iSqo, as the prospects of the 
yield were iinsatislactory. On the other hand, in one year recently 
when the crop was abnormallv aliundant, some of the fiuit barely 
paid the expenses of sending to niarkt!l. IIk? varieties of cherries 
most fre<.|uently grow’ri an* Governor ^^’ood, Knight’s Hiuiy Black, 
Frogmore Blacidieart, Black Eagle, Waterloo, Am berhcart,Bigari can, 
Na;>oleon Bigarreau and Tuik. A v.uiety of cherry known as the 
Kentish cherry, of a light red colour and fine subacid flavour, is 
much grown in Kent for drying anil cooking puqiosos. Another 
cherry, similar in colour and quality, whicli comes rather late, known 
as the Flemisli, is also extensively cultivated, as w'ell as the very 
dark red large Morello, used for making cherry brand v. 'i liese three 
varieties arc grown exlmsively us pyramids, and tlic last-named 
also on walls and sides ot buildings. Sometimes the cherry' crop is 
sold by auction to dealers, who pick, pack and consign tin; fruit to 
muiket. Large prices arc often made, as much as ;^8o per acre being 
not uncommon. The crop on a large cherry orchard in Mid Kent 
has been sold for more lliari ;^ioo per acre. 

Where old .standard trees have been long neglt;cted and have 
become overgrown by musses and lichen.s, the attempts made to 
improve them seldom succeed. The introduction of bush fruit tree.s 
dwarfed by grafting on tlie Paradise stock has been of much ailvaniage. 
to fruit cultivators, as they come into Ixsaring in two or three years, 
and are more easily cultivated, pruned, sprayed and picked than 
standards. Many ])lantalions of these bush trees liave Ixicn formed in 
Kent of apples, pears and jilums. H iilf standards and pyramids have 
also been planted of these fruits, as well as of clierrics. Bushes of 
gooseberries and currants, and clumps or stools of rasjibcr^ canes, 
have been planted to a great extent in many parts of the East and 
Mid divisions of Kent, but not much in the Weald, wJiere apples arc 
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principally grown. Sometimes fruit bushes arc put in alternate rows 
with l)u.sh or standard trees of apple, p^ar, plum or damson, or they 
are planted by themsi’l vcs. The distances apart lor planting are gener- 
ally for cherry and apple trees on gra.ss 30 ft. by 30 It. ; for .standc^rd 
apples and pear trees from 20 ft. to 2.i ft. upon arable land, with bu.sh 
fruit, as gooseberries and currant.s, under them. The.se are set 6 1 1 . by 
6 It. apart, and 5 fl . by 2 It. for rasplxM rios, and straw'bcrries 2 ft. 6 in. 
to 3 ft. by I ft. 6 in. to i ft. 3 in. apart. On some fniit farms bush 
or dwarf trees — apples, jiears, plums -are plnnled alone, at distances 
varying from 8 ft. to 10 ft. apart, giving from .185 to (180 bush trees 
pr acre, nothing lx‘ing grown !>etweeii tliem <*xce]it fierhaps straw- 
berries or vegetables during the first two or three years. It is believeil 
that this i.s the best way ol ensuring fruit of high quality and colour. 
Another arrangement consists in putting standard or pear 

trees 30 ft. apart (48 trees })er acie), and setting bu.sh trees of ap]des 
or pears 15 ft. apart between tli(‘m ; thi*se latter come quickly into 
bearing, and are removed when the .slandanls are fully grown. 
Occasionally gooselierry or currant buslies, or lasjiberrv canes or 
slrawlxjrry plants, are set between the bu.sh tree.s, and taken away 
directly they interfere with the giowtli of these. U.ilf standard 
apple or plum trees are set triangulaily 15 ft, apart, and strawbern' 
plaiit.s at a distance of ft. from plant to plant and zl ft. from row 
to row. Or currant or gooseberry bushes arc set between the half 
standards, and .strawdx'rry plants between the.se. 

These systems involve liigh farming. I'he manures used arc 
T^ondon manun*, wlu re. hops arc not giown, and ]>one meal, siqier- 
phosphatc, rags, shoddy, wool-w'aste, fish refuse, nitrate of soda, 
kainit and sulphate of ammonia. Whiuc hojis are grown the London 
manure is wanted for them. Fruit ]iIantations aie ahvays dug by 
hand with the Kent spud. Fruit hind is never pIoughe<l, as in the 
United Statics and Canada. The soil is levelled down with the 
“Canterbury'” hot*, anti then the plantations are kept frt'e from 
weeds with the ordinary draw' or “ platt* ” hoe. The best fruit 
farmers spray fruit trees regularly in the e;uiv spring, and continue 
until the blossoms come out, with quassia and soft soaji .iiitl paraffin 
emulsions, and a v(*ry lew with Paris green only, velien* there is no 
under IruiT, in ordt r to pieveiit and cluck the constant attacks of 
tlie various caterpillars and otlu'r insert pe.sts. Tins is a costly jiud 
laborious procc.s.s, but it pays well, as a rule. The fallacy that fruit 
trees on grass land require no manure, and that the grass may be 
allowed to grow uj) to their trunks without any Imnn, is exploding, 
and many fruit farmers are well mamiriiig grass orchards and 
removing the grass tor some distance round tlu* st<*ms, paitieulnrly 
whete tlu* trees aie vouug. 

Strawberries arc produced iu (Mionnous <juantilies in the uorthein 
pari of the Mid Kent distric t round the ( rays, and from f hence to 
(Jr|)mgton ; also near Samlw'ich, and to some extent near Maidstone. 
Ka.spberry canes have been extimsively put in dm mg the last few 
years, and in some seasons yield good ]>rohts. Tlietc is a vei-y gieat 
and growing d^'mand for all .solt fniits lor jam-making, ami ])iices 
are fairly good, taking an avi*rage of yeais, notwithstanding the 
heavy importations from I'tance, Belgium, Holland, Sjiaiii and Italv- 
The extraordinary iricreast* m the nation. d demand for jam and otlu*r 
fruit preserves has U'eti ol great benefit to Kent Iruit producer'^ 
The cheapness of duty-free .sugar, as (‘ompaietl with sugar p.aying 
duty m the United Sla.les and other laigt* inut-pio<lucing countries, 
atforded one* of the very few advantages posse.ssed by Viritish 
cultivators, but the reiinjiosilion of llie sug.ir duty in the Idiited 
Kingiloin iu igtyi has modified the jxisition in this lespect. jam 
factories were estaidisiied in several parts of Kent about i88«) or 
1800, but ino.st ot tlieiM collap.sed either Iiom waul of capital or from 
bad management. There are still a few remaining, piincifiallv m 
connexion with large fruit farms. One ol these is at Swanley, wIiom* 
energetic ow'iicrs farm nearly 2000 acres of fiuit land in Kent. The 
iruit growTi by them that will not make satisfactorv pnci's m a fn*sh 
raw state is made into jam, or if time pres.ses it is lirst made into 
jmlp, aiKl kept until the <>]q)ortunity comes for making it into jam. 
In this factory there arc* tiffeen .steam- lacketed vats in one row, aiifl 
SIX otlieis for candied j)eel. A seasriii's output on a recent occasion 
comprised about 3500 tons of jam, 8yi tons of candied j>eO and 
730 gross (108,000 bottles) of bottlecl fruit. A gre.at tle.'il of the fruit 
preserved is purchased, w'hilst much of that grown on the farms is 
sold. A flriggiiig machine is employed, w'hich do<js as mucli w'Ork 
as fifty women in taking currants oil their .strigs or .st.ilks. Black 
currant pulp is stored in casks till winter, v hen there is time t<» 
convert it into jam. Straw'beiries cannot be pulfied to advantage, 
Init it is otherwise with rasj)beiTies, the juilj> of whi< li is largely made 
Apricots lor jam j;re obtaineil cliietly Ironi Frame and Spain. There 
IS another tloiirisliing lactorv' rieai Sittingbournc worked on the 
same lines. It is very advantageous 1<i fruit tarmeis to have jam 
factories in conn<;vioii with their larins or to have them near, as 
they can thoroughly gr.irle t hmr fruit, and send only the IkssI to nuirki'f . 
thus ensuring a high repufcition for its quality. C^irririgc is .savivl, 
which is ;i serious cliaige, iliough railway rates from Kcmt to the gn-at 
manulactiiring town.saiul to Scotland are very much less pro|)orlion- 
ally than those to London, and comserpiently Kent giow'ers send 
iiicreasirig quantities to tliese distant rmirkets, wdicrci prices are 
better, not being .so directly iiilerfi*refl with by imjxirted friiif, 
which generally finds its way to London. 

Kentish fruit-growers arc becoming more jiarticular in pickuig, 



264 FRUIT AND FLOWER FARMING 


Krtuling, packing and storing fruit, as well as in marketing it. A 
larger ([uantity of fruit is now carefully stored, and sent to selected 
markets as it ripens, or wkeii there is an ascertained demand, as it 
IS louiid that it it is consigned to market direct from the tre<*s there 
must frc(juently be forced sales and competition with foreign fruit 
that is fully matured and m good order. 11 was customary formerly 
loi Kentish growi is to consign all their fruit to (he London markets ; 
now a good de.d oi if is sent to Manchesfer, Birmingham, Liver|)Ool, 
Sheffiehl, Newcastle and other large cities. Some is sent even to 
Kdiiiliurgli and (ilasgow. Many large, growers send no fruit to 
l.oudon now. It is by no means uncommon for growers to scU 
Iheii iniif cjops on the tn-es or Imshes by auction or private treaty, 
()i to contract to supply a siipulatc'd quantity of .specified fruit, say 
oJ currants, ra.spberiies or sirawlierries, to jam manufacturers. There 
i.s a coii.siderable quanlity of li uit, .such as gravies, peaches, nectarines, 
grown under glass, and this kind ol culture tends to increase. 

Filberts and cob-nuts are a special productof Kcnl,inthoneighbour- 
hood of Maidstone lunuipally, and upon the Ragstone soils, certain 
conditions ol .soil aiul situation lieiiig essential for their profitable 
production. A jiart ol the iilbcTl and cob-nut crop is picked green 
m Seplember, .is they do well lor dessert, though their kernels are 
not large or linn, and it jiays to sell them grc'cn, as they weigh more 
heavily Cine grower in Mid Kent has loo acres of nuts, and has 
grow'u loo tons in a good year. 'Fhe average price of late years has 
been aboiil 5d. ]a*i lb, which would make* the gross return of the 
loo acres amount to ^4()(>o. Kentish filberts h.'ive long bt'cni pro- 
\’erbi;il for (heir ex(‘(;llencc‘. ('obs are larger and look bcdtei lor 
dessei t , t hough their flavour is not so line. They are bet ter c.ropper.s, 
and aie now' usually j)lantc*cl. This cultu alion is not much «*xtcnding, 
as it IS very long hc-lore the trees ('omc* into lull beaiing. The London 
market is siqqiliecl entirely w'ith these nuts from Kent, and there is 
some demand in Ameiica foi them. Filliert and cob trees are most 
closely )n*unt*d. All the year’s growth is cut away except the' very 
finest young wood, which the tiamed ('ye of the tree-cutter sees at 
a glance is hlossom-beanng. Die trees are kept lioni sA to 7 It. 
high upon sli'ius from 1 A to 2 11. high, and are trained so as to loim 
a cup ot lioin 7 to 8 It. in diameter. 

Iheie .‘>eeins no reason to expect any decre.cse in the acreage' of 
Iruit laud 111 K('ul,and it the iinjirovement in tlu; .sidc'ction ol varieties 
and in the genei.d manageineut contimies it will yi'l pay. A hundred 
\ears ago every oiu' was grubbing fruit land in order that Imps might 
he planted, and lor this many acres ol splendid clierrv orchards wi*re 
sacriheed. Now* Ihe clisposiiion is to giub hop plants and substitule 
ajijiles, plums, or small Iriiit or cheiiy trees 

FyuU in athm Histruts. 'Dje large liuit plantations in 

the vicinity ot London are to be lound mostly m the valh'v ol the 
riiames, around such centres as Brentford, Islewortli, 'rwickenham, 
Heston, Hounslow, ( lantord and Southall. All varieties of oichard 
liees, but mostly apples, pears, and ])lums and small Iruit, are giovvii 
in lhe.se (list riels, tlie neariK'ss ol winch to the metropolitan iruit 
marki't .it t’oveiit (iard«'n is oi eonise aii advanf.age. Some of the 
orchards .tie old, and are not nian.iged on inoclern principles, 'riiey 
(ontaiii, nioreovei, varieties ol Iruil many of which are out of date 
-md w'ould not lie eiii]>lc)yed 111 establishing new’ plantations In 
Ihe bc'l l('r-maiiaged grounds the anli(|iiatecl vaiieties have been 
removed, .iiid their ]>laces l.iki'n by newer and more* approvc'd types. 
In addition to apph’S, jx'ars, plums, dam.soiis, clieiries and quinces 
.IS to}) liuit, euiraiit.s, goo.seberries and raspberries are grown as 
bottom trnil Slrawbeines aie extcmsively grown in .some ol the 
locahtK .s, and in lav'ourable se.i.sons outdoor tomatoes are ripenc*d and 
maiketed. 

Fruit IS ex ten SI V el \ glow 11 111 f.'iinhridgesliire and cidjaceiit counties 
m the east ot Knglancl. A leading centre is t'olteiihain, where the 
Low'er (iiec'nsand crops cult and tuinishes one ol the be.st ol soils for 
Hint eiilture. In Cottenham about a thousand acres are devoted 
to flint, and nearly the same aere.ige to aspaiagus, wliieh is, how'cver, 
giving jdaci- to liuit. ('urrants, gooseberries and .strawberries arc the 
most l.iigely giovvn, a])plcs, plums and 1 a.spl>erries foUow’ing. Ot 
varieties ol plums the V ictoria is first m favour, and then Rivers’s 
iCariy IMolilic, l.sar and (jisboine. London is the chief market, 
as it receives about h.dt the Iruit sent aw.iv, whilst a considerable 
({uantity gcH's to Mane hc'ster, and sc>me is se.nt to a neighbouring jam 
lacloiy at Histou, w'(^eie also a moderate acreage* ol Iruit is grown. 
Another Iruit -giowmg centre in t'aiiibridgc'shire is at Willing- 
liam, wlierc - besich's jilums, gooseberries anil ras]ibernes --outdoor 
toiii.itoes are a Iciatuie. (i reengages are largely grown near Uam- 
briclge. Wisbech is the centre of an extensive fruit clistricT, 
situated partly in Cainbridgi'sliire and partly in Norlolk. Goose- 
berries, straw'be.iiies and rasjiberries aie largely grow’ii, and as many 
as 80 tons of the iirst-named Iruit have been sent awa> Irom Wislxn li 
station in <1 .singh* clay. In the iruit-growing localities ol Huntingdon- 
shire apples, plums and gooseberries are the iiinst cxten.Mvely growm, 
but peais, greeng.iges, cherries, currants, strawberries and rasy»bcrries 
«ne also cultivated. illustrating variations in price, it may be 
mentioned that about the yt'ar 1880 the lowest price (or gooseberries 
w.is /lo per ton, wherc'as it has since bi'en dow'u tO;^4. Huntingdon- 
shire inut is sent chiefly to Yorkshire, Scotland and South Wales, 
hut railway freights are higli 

Essex attords a good example of .successful fruit-larming at Tipfree 
Heath, near Kelvedon, where undei one management about 2(»o 


acres out of a total of 360 are under fruit. The soil, a stiff loam, 
grows strawberries to perfection, and 165 acres arc allotted to this 
fruit, 'fhe other principal crops are 43 acres of raspberriiis and 30 
acres of black currants, besides w’hich there are sm.all ari^as of red 
currants, gooseberries, plums, damsons, greengages, cherries, apples, 
quinces and blackberries. The variety of straw'berry known as the 
vSni.'ill Scarlt‘1 is a sjurciality here, and it occupies 55 acres, as it 
makcjs the best of jam. 'I'hc Paxton, Royal Sovereign and Noble 
varicities arc also grown. Strawberries stand for six or seven years 
on tliis farm, and begin to yield w'ell -when two years old. A jam 
factory is worked in conjunction with the fruit farm. Pulp is not 
made except wlicn there is a glut of fruit. Perishable fruit intended 
for whole-fruit preserves is never held over after it is gathered. 
The picking of strawberries begins at 4 a.m., and the first lot is made? 
into jam by 6 a.m. 

Hampshire, liki^ Cambridgc*shire and Norfolk, are the only counties 
in which the area ol small fruit exceeds that of orchards. The nHurns 
for i()(>8 show that Hampshire had 3320 acres of small fruit to 223t> 
acri^s ot orchards ; Cambridge had 6878 acres of small fruit to 5221 
of orchards ; and Norfolk had 5876 acres of small fruit against 
5188 acres of orchards. Compared with twenty years previously, 
the acreage of small fruit had trebled. This is largely due in Hamp- 
shire to the extension of .strawberry culture in the Southampton 
district, w'^here ihe industry is in the hands of many small growt'rs, 
few' of whom cultivate more than 20 acres eacli. Sarisbnry and 
Botley are tlic leading jiarishes in w’hich the bii.sincss is c.'irried on. 
Most of the strawberry holdings are from half an acre to 5 acres in 
extent, a few' are from 5 to 10 acres, fewer still from 10 to 20 acres 
and only half-a-dozen over that limit. Runn(*rs from one-year plants 
are used lor planting, being found more Iruitlul than those from 
older plants. I'eat-inoss manure from London stables is much 
used, lull artificial manures are also emjiloycd with good results. 
Shortly alter flowering the j)laiits are bedded down wdth straw at 
the rate of about 25 cwt. per acre. Picking begins some ten days 
I'arlier than m Kent, at a date betw'een ist Jiim^ and i5tli June, 
riie hrsl we ek's g.ithcring is sent mostly to London, but subsecpiently 
the greater part of the fruit goes to the Alidlands and to Scotland anil 
Irc'laiid. 

in recent yc'ars fruit-growing has much increased in South 
Worcestershire, m the vicinity of Eve.sham and Pershorc. Hand- 
lights are Irt'cdy used in the market gardens of this district lor this 
protection of cucumbers and vegi'tahle marrows, besides which 
tomaiix's are extensively grow'U out ot di>ors. .\t one time the egg 
j)luin and the Worcf'stor dain.son were the chief fruit crops, apples and 
tlu'rries ranking next, pears being grown to only a moderate extent. 
According to Ihi* Kjofl retiirn.s, however, apples come first, plums 
.second, pears Hurd and cherries fourth. In a prolific .season a single 
Irc'c of the I )aina.scene or Worcester da m.son will yield from 400 to 
500 Ih of fruit, 'riic're is a tendency to grow' plum trees in the bush 
.shape, as they are le.ss liable than standards lo injury Irom w'ind. 
Ihe manures used include .soot, fish guano, blood manure and 
plios|)liate.s — ba.sic slag amongst the last-named. In the TVrshore 
cii.stricl, where there is a jam taetc^ry, plums ans the chief tree fruit, 
w'hil.st most ol the orchard apj*les and jicars are grow'ii for cider anil 
perry. Gex^seberries are a featuie, as are also strawberries, red and 
lilack currants and a fciw w'hile, but raspberrii's are little growm. 
The .soil, a .strong or mi'dium loam ot fair depth, re.stmg on cl.iy, is .so 
well adapted to plums that trees live for fifty years. In order to chc*! k 
the ravages ot tlici winter moth, plum and apple trees are grease- 
banded at the beginning of tXtober and again at the end of March. 
The trees arc also sprayed w'heii iieces.sary with insecticidal solutions. 
Pruning is done in the autumn. An approved distance apart at 
w'hich to grow plum tri*es is 12 ft. by 12 ft. In the Karl of Coventry’s 
fruit plantation, 40 acres in extent, at Croome Court, plums and 
apples are planted alternately, the bottom fruit being black currants, 
w'hich are less liable to injury from birds than are red currants or 
gooseberries. Details concerning the methods of cultivation of 
fruit and llow'ers in various parts of England, the varieties coniinonly 
grow'ii, the expenditure involved, and allied matters, will be found iii 
Ml W. K. Bear's jiapers in the Journal of ihe Royal Agricultural 
Sodciv in t8o8 and i8i)() 

,A]).irl altogether Irom market gardening and commercial fruit- 
growing, it must be l>orne in mind that an enormous busine.ss is 
done in the raising of young fruit-trees every year. Hundreti.s 01 
thousands of apples, pears, xiliims, cherries, pt;aches, nectarines and 
apric.ots an* budded or grafted each year on suitable stocks. Th<*y 
are trained in various ways, and are usually fit lor sale the tliird 
year. These young trees replace old ones in private and commercial 
gardens, and are also u.sed to establisli new' plantations in different 
parts ot the kingdom. 

The Wohurn Experimental Fruit Kcirm. ■ - The establishment in 
t 8(14 ot the experimc*ntal truit larin at Ridgmont, near Woburn, 
Beds, has exeicised a healthy influence upon the progress and 
development of fruit-farming in England. The farm was founded 
and carried on by the public-spirited enterprise of the Duke of 
Bt*dford and Mr Spencer U. F'lckering, the latter acting as director. 
'Fhe main object of the experimental station was “ to ascertain facts 
relative to the culture of fruit, and lo increase our knowdedge of, and 
to improve our practice in, this industry.” The farm is 20 acres in 
extent, and occupies a field which up to June 1894 had been uj*‘d as 
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arable land for the ordinary rotation of farm crops. The soil is a 
sandy loam 9 or i o in. deep, resting on a bed of Oxford Clay. Although 
it contains a large proportion of sand^ the land would generally be 
termed very heavy, and the water often used to stand on it in places 
for weeks together in a wet season. The tillage to which tlic ground 
was subjected for the purposi^s of the fruit farm miicli improved its 
character, and in dry weather it presents as good a tilth as could be 
desired. Chemical analyses of the soil from different j)arts of the field 
show' such w'ide differences that it is admitted to be by no means an 
ideal one for experimental purposes. Without entering upon further 
details, it may be useful to give a summary of the chief results 
obtained. 

Apples have been growm and treated in a variety of ways, but of 
the different methods of treatment careless planting, coupled with 
subsecpient neglect, has given the most adverse results, the cro]i 
of fruit being not 5 % of that from trees growm normally. Of tlie 
separate deleterious items constituting total neglect, by far the most 
effective was the growtli of weeds on the surface ; careless phuiting, 
absence of manure, and the omission of trenching all had com- 
paratively little influence on the results. A set of tret;s that had been 
carelessly jjlanted and neglected, hut subsequently tended in the 
early part of 189b, wen* in the autumn of that year only lo % 
behind their normally-treated neighbours, thus demonst rating that 
the response to proper attention is juoni])!. "I'lie grow’lh of grass 
around young ajiple trees produced a very striking elToct, the inpiry 
being much greater than tliat due to wei;ds. It is possible, however, 
that in wet years the ill-effects of both grass and weetls would be 
loss than in dry seasons. Nevertheless, tlic grass -grown trees, after 
live years, were scarcely bigger than wdien ]>lanted, and the actual 
increase in weight w'hich they .showed during that time W'as about 
eighle('ii times smaller than in the case ot similar trees in tilled 
ground. It is believt^d that one ol tlie main caust^s of tlu? ill-effects 
is the large increase in the evaporalicui of water from the .soil w'hich 
is knowm to bo produced by grass, the trees being thereby made lo 
suffer from drought, with constant dejirivation of other nourishment 
as well. That grass grow'ing round young aj)pk‘ trees is deh‘terious 
was a circumstance known to many horticiilturi.^ls, but the extent to 
W’hich it interferes with the dev<;lopment of the trees )»ad never before 
been realized. Thousands of pounds are annually t hrownawayin Eng- 
land through w’ant of knowledge of this fact. Yet tr«M‘s will flourish 
in grass under certain conditions. Whether the dominant factor is 
the age (or size) of the tree has been investigated by grassing over 
trees which have hitherto been in the open gioimd, and the results 
aj)pear lo indicate that the grass is as deleterious to the olfh*r trees as 
it W'as to the younger ones. Again, it ai)pears lo ha\’<‘ been demon- 
strated that young apple trees, at all events in certain soils, require 
but litthi or no manure in the early stages of their existence, so 
that in this case also large sums must be annually wasted upon 
manurial dressings which jiroduco no effects. 'I'he exjierimcnts 
have dealt with dwarf tn‘e.s of Bramlcy, Cox and Potts, six trees 
ol each V'ariety constituting one inve.stigation. Some of the experi- 
ments were repc*atecl w'ith Stirling Castle, find others with .standard 
trees of Bramlcy, Cox and Laii<*’s JTince Albert. All were planted 
in 1 894-1895, tlie dw'arfs being then three yeais old and the standards 
lour. In each experiment the “ normal '* treatnurnt is altered in 
some one particular, this normal treatment consisting of planting 
the trees carefully in trenchetl ground, and subse<jucntly keeping 
the surface clean ; cutting back alter jdanting, priming moderately 
in autumn, and .shortening the growths when it apptiared necessary 
ill suminor ; giving in autumn a dres.sing of mixed mineral manures, 
and in Fel)ruary one of nitrate of soda, this dre.s.sing being probably 
ecpiivalent lo one of 12 tons of dung per acre. In the experiments 
on branch treatment, the bad effects of omit ting to cut the trees back 
on jdanting, or to jirune them su])scquenllv, is evidt'Ut chiefly in 
the stiaggling and bad .shape of the resulting trees, but such trees also 
are not so vigorous as they .sliould be. The quantity of fruit borne, 
however, is in excess of the avirrage. The check on the vigour and 
growth of a tree by cutting or injuring its roots is in marked contrast 
with the effi;cts ol a similar interference with the branches. Trees 
which had been root jiruned each year were in i8<)8 little more than 
half as liig as the normal trees, whilst tho.se root-pruned every second 
year were about tw’o-lliirds as big as the normal. The crops borne 
l>y these trees were nevertheless heavy in jnoportion to th(; size of 
the trees. Such frequent root-pruning is not, of cour.se, a practice 
which should be adopted. It was found that trees which had beiMi 
carefully lifted every other year and replanted at once experienced 
no ill-effects from tlie operation ; but in a case where the trees after 
being lifte.d liad been left in a shed for three days licfore replanting - - 
which would reproduce to a certain extent the conditions experienced 
when trees are sent out from a nursery -material injury was suffered, 
these trees after four years being 28 % smaller than similar ones 
which had not been replanted. Sets of trees planted respectively 
in November, January and March have, on the whole, shown 
nothing in favour of any of these different times for planting 
purix>.sc.s. Some doubt is throw'n on the accepted view that there 
is a tendency, at any rate with young apple and pear trees, to fruit 
in altomalc seasons. 

Strawberries of eighty- five different varieties have been experi- 
mented with, each variety being represented in 1900 by plants of 
five different ages, from one to five years In 1896 and 1898 the 


crops of fruit were about twice as heavy as in 1897 and 1899, but 
it has not been found possible to correlate these variations with the 
meteorological records of the several seasons. T aking the average of a) 1 
the varieties, the relative weights of crop per plant, when these are 
compared with the two-year-old plants in the same season, are, for 
the live ages of one to five years, 31 , 100, 1 22, 12 1 and 134, apparcntlv 
showing that the bearing power increases rapidly up to two years, 
less raj)iclly up to three years, alter which agi* it remains practically 
constant The relative average, size* of the berries shows a dctcriora’ 
tion with the age of the plant. Tin* comparative sizes from plants ol 
one to five years old were 115, 100, ()0, 91 and 82 respectively. 11 
the money value of the crop is taken tu be dinrtlv dependent on its 
total weight, and also on the .size of tlie fruits, the relative values 
of the crop for the different ages would l>e 34, loo, 117, 1 1 1 and 110, 
so that, on the Ridgmont ground, strawberry ])lants could be jirofit- 
ably retained u]) lo five years anil jirobably longer. As legards 
what may be termed the order of merit of different varieties ot 
strawbenios, it appears that t‘ven .small differences in ]>osition and 
treatment cau.se large v’ariation.s, not only in the features of thii 
crop generally, but also in the lelative behavdoiir of tlie different 
v'aricties. The relativ'e cropping power ol the v'arii*ties undi'r 
a])pau*nlly similar conditions mav oiten be expressed by a iiunilM’r 
five or tenlold as great in one case as in the other. A compariMni 
of the rclativ'e behaviour ot tlu* same varieties in different seasons 
is attended by similar variations. The varying .sen.sitivene.ss ol 
different varieties of strawlierry plants lo small ami iiiidefinable 
differences in cireunistances is imleed one ol the most important 
facts brought to light in the experiments. 

Culture ill Ireland. —Tlie following figures hav'C b«‘eii kindly 
supplied by the Irish Board of Agriculture, and deal with tli<* acieage. 
under fruit cull lire in Ireland up to the end ol the year 11)07 


Orchard Fiuit — 


Statute Acres. 

A]>pk*s .... 


. 582(1 

iVars .... 


224 

Plums .... 


22 < 

Damson.s .... 



Other kiiifls 


. 12<; 

Small hunt - 

'1 ot.'d 


('urrants, black 


234 

('urrants, red ami white 


150 

(ioo.sebt‘rries . 



RaspiKTrifs 


174 

Strawberries . 


994 

Mixed fruit 


. 2470 


Total 

, . 490O 


It therefore appears that while Ireland grow's only al>oul one- 
thirt y-tliird the quantity of appl(*s that England does, it is nevertheless 
nearl3'^ 5000 acres ahead of Scotland and about 2000 acres ahead of 
Wales. It grows 41 times fewer ]>ears than England, bul still is 
ahead of Scotland and a long way ahead ol Wahs in this fruit. 
There are 70 times few'er ])luins grown in Ireland than in England, 
and about the same in Scotland, W’hile Wales does very liltle indeed. 
In small fruit Ireland is a long w'ay behind Scotland in the culture 
of strawberries and laspbernes, although with currants and goose- 
berries it is very clo.se. ('onsiilering the climate, and the fact that 
there are, according to the latest available returns, ovi-i 02,000 
holdings above i acre but not i‘xceeding 5 acres (having a total of 
224,000 acres), it is jiossible fruit culture may becoim* moie jirevalent 
than it has ]>een in the pa.st. 

The Flower-Growing Industry . — During the last two or three 
decades of the 19th century a ver>' marked increase in flower 
production occurred in England. Notably was this the case in 
the neighbourhood of London, where, within a radius of 15 or 
20 m.,thcfruit crops, which had largely taken the place of garden 
vegetables, were themselves ousted in turn to satisfy the increasing 
demand for land for flower cultivation. No flower has entered 
more largely into the development of the industry than the 
narcissus or daffodil, of which there arc now .some 600 varieties. 
Comparatively few' of these, however, arc grown for market 
purpo.scs, although all arc charming from the amateur point of 
view. On some flower farms a dozen or more acres arc devoted 
to narcissi alone, the production of bulbs for sale as W'cll as of 
flow'crs for market being the object of the growlers. 

In the London district the country in the 'rhames valley west 
of the metropolis is as largely occupied by flow'cr farms as it is 
by fruit farms— in fact, the cultivation of flowers is commonly 
a.ssociated with that of fruit. In the vicinity of Richmond 
narci.ssi are extensively grown, as they also are more to the west 
in the Long Ditton district, and likewise around Twickenham, 
Isleworth, Hounslow, Feltham and Hampton. Roses come more 
into evidence in the neighbourhood of Hounslow', Cranford, 

XI. 
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Hillingdon and Uxbridge, and in some gardens daffodils and 
roses occupy alternate rows. In this district also such flowers 
as herbaceous paeonics, Spanish irises, German irises, Christmas 
roses, lilies of the \ alley, chrysanthemums, foxgloves, holly- 
hocks, wallflowers, carnations, ike., are extensively grown in 
many market gardens. South of London is the Mitcham country, 
long noted for its production of lavender. The incessant growth 
of the lavender plant upon the same land, however, has led to 
the decline of this indiistr)', which has been largely transferred 
to districts in the counties of Bedford, Essex and Hertford. At 
Mitcham, nevertheless, mixed flowers are very largely grown 
for the supply of the metropolis, and one farm alone has nearly 
loo acres under flowers and ghiss-houses. Chrysanthemums, 
asters, Iceland poppies, gaillardias, pansies, bedding calceolarias, 
zonal pelargoniums and other plants arc cultivated in immense 
(jiiantiti<;s. At Swanky and Eynsford, in Kent, flowers are 
extensiveJy cultivated in a.ssociation with fruit and vegetables. 
Narcissi, chrysanthemums, violets, carnations, campanulas, 
roses, pansies, irises, sweet peas, and many other flowers are here 
raised, and disposed of in the form both of cut flowers and of 
plants. 

'rhe Scilly Isles are important as providing the main source 
of supply of narcissi to the English markets in the early months 
of the year. This trade arose almost by accident, for it was 
about the year 1865 that a box of narcissi sent to Covent Garden 
Market, I^ndon, realized £1 ; and the knowledge of this fact 
gelling abnjad, the farmers of the isles began collecting wild 
bulbs from the fields in order to cultiv'ate them and increa.se their 
stocks. Some ten years, however, elapsed before the industry 
promised to become remunerative. In 1885 a Bulb and Flower 
Association wa.s established to [jromote the industrial growth 
of flowers. The exports of flowers in that year reached 65 tons, 
and they steadily increased until 1893, when they amounted 
to 450 tons. A slight decline followed, but in 1896 the quantity 
exported was no le.ss than 514 tons. This would represent 
upwards of 3J million bunches of flowers, chiefly narcLssi and 
anemoiKis. Rather more than 500 acres arc devoted to flower- 
growing in the isles, by far the greater part of this area being 
assigned to narcissi, whilst anemones, gladioli, margiiciites, 
arum lilies, Spanish irises, pinks and wallflowers are cultivated 
on a mucli smaller scale. The great advantage enjoyed by the 
Scilly flower-growers is carliness of production, clue to climatic 
causes ; the soil, moreover, is well suited to flower culture and 
there is an abundance of sunshine. The long journey to London 
is somewhat of a drawback, in regard to both time and freight, 
but the carliness of the flowers more than compensates for this. 
Open-air narcissi are usually ready at the beginning of January, 
and the supply is maintained in diflerent varieties up to tlie 
middle or end of May. The narcissus bulbs are usually planted 
in Octc»lMT, 4 in. by 3 in. apart for the smaller sorts and 6 in. 
l>y 4 to 6 in. for the larger. A compost of farmyard manure, 
s(‘aweed, earth and roacl scrapings is the usual dressing, but 
nitrate of soda, guano and hones are also occasionally employed. 

better plan, perhaps, is to manure heavily the previous crop, 
frequently potatoes, no direct manuring then being needed for 
the bulbs, these not being left in the ground more than two or 
three years. The expenses of ciiltivalion are heavy, the cost 
of bulbs alone --of which it requires nearly a quarter of a million 
of the smidlcr varieties, or half as many of the largest, to plant 
an acre -being considerable. The polyanthus varieties of 
narcissus are likely to continue the most remunerative to the 
flower-growers of Scilly, as they flourish better in these isles 
than on the mainland. 

In the district around the Wash, in the vicinity of such towns 
as Wisbech, Spalding and Boston, the industrial culture of bulbs 
and flowers underwent great expansion in the period between 
1880 and 1909. At Wisbech one concern alone has a farm of 1 
some 900 acre.s, devoted chiefly to flowers and fruit, the soil j 
being a deep fine alluvium. Roses are grown here, one field 
containing upwards of 100,000 trees. Nearly 20 acres arc 
devoted to narcissi, which are grown for the bulbs and also, 
together with tulips, for cut flowers. Carnations arc cultivated 


both in the field and in pots. Cut flowers arc sent out in large 
quantities, neatly and effecth ely packed, the parcel post being 
mainly employed as a means of distribution. In the neighbour- 
hood of Spalding crocuses and snowdrops are less extensively 
grown than used to be the case. On one farm, however, upwards 
of 20 acres are devoted to narcissi alone, whilst gladioli, lilies 
and irises are grown on a smaller scale. Around Boston narcissi 
are also extensiveJy grown for the market, both bulbs and cut 
blooms being .sold. The bulbs are planted 3 in. apart in rows, the 
latter being 9 in. apart, and are allowed to stand from two to 
four years. 

The imports of fresh liowers into the United Kingdom were not 
separately shown prior to lyoo. In that year, however, their value 
amounted to ^200,585, in lyoi t(» ^^225,011, in 1906 to ^233, 884, in 
1907 to ;^233,64 j, and in U}iiS to £229^802, so that the trade showed 
a fairly steady condition. From the montlily totals quoted in 
Table VI. it would appear tiiat the trade sinks to its minimum 

Tabi.k VI. — Vahtes of Fresh Flowers imported into the United 
Kin fid om. 


Month. 

1906. 

1907. 

1908. 

January .... 
February .... 


;^t 8,545 

/29,i8o 

34,<^47 

25.541 

3«,54T 

March 


42,611 

35,. 85 

April 

30,809 

50,418 

42,681 

May 

22,980 

21,767 

23.120 

1 une 

i 7 ,f. 4 T 

.8,358 

16,904 

July 

3,386 

4.5‘»9 

3.467 

August 

1,646 

L5-V) 

1,081 

Sej)tombcr .... 

852 


053 

October .... 

4,481 

3,180 

15,7^3 

4,5«4 

November .... 

17,506 

15, <’07 

December .... 

18,069 

30,^74 

27,080 

Total 

7.233,884 


;^229,802 


dimeusions in the four months July to October iticlusiv'c, and that 
after September the business continually expands uj> to April, 
subsequent to which contraction again s(‘ts in. About om* half of 
the trade belongs practically to the throe months of February, 
March and April. 

Hothouse Culture of Fruit and Flowers. — The cultivation 
of fruit and flowers under glass has increased enormously 
since about the year 1880, especially in the neighbourhood 
of London, where large sums of money have been sunk in the 
erection and efjuipmeiit of hotlu>uses. In the parish of Cheshunt, 
Herts, alone tliere are upwards of 130 acres covered with glass, 
anil between that place on the north and London on the south 
extensive areas of land are similarly utilized. In Middlesex, 
in the north, in the districts of Edmonton, Enfield, Ponders End 
and P'inchley, and in the west from Isleworth to Hampton, 
Feltham, Hillingdon, Sipson and I'xhridge, many crops are now 
cultivated under glass. At Erith, Swanley, and other places in 
Kent, as also at Worthing, in Sussex, glitss-house culture has 
much extended. A careful estimate puts the area of industrial 
hothouses in F.ngland at about 1200 acres, but it is probably 
much more than this. Most of the greenhouses are fixtures, 
but in some parts of the kingdom structures that move on rails 
and wheels are used, to enable the ground to be prepared in the 
open for one crop while another is maturing under glass. The 
leading products arc grapes, tomatoes and cucumbers, the last- 
named two being true fruits from the botanist's point of view, 
though commercially included with vegetables. To these may 
be added on the same ground dwarf or French beans, and runner 
or climbing beans. Peaches, nectarines and strawberries are 
largely grown under glass, and, in private hothouses- from 
wdiich the produce is used mainly for household consumption, 
and which are not taken into consideration here — pineapples, 
figs and other fruit. (Conservative estimates indicate the average 
annual yield of hothouse grapes to be about 12 tons per acre and 
of tomatoes 20 tons. The greater part of the space in the hot- 
: houses is assigned to fruit, but whilst some houses are devoted 
exclusively to flowers, in others, where fruit is the main 
object, flow'ers are forced in considerable quantities in winter 
and early spring. The flowers grown under glass include tulip.^, 
hyacinths, primulas, cyclamens, spiraeas, mignonettes, fuchsias. 
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calceolarias, roses, chrysanthemums, daffodils, arum lilies or 
callas, liliums, azaleas, eucharises, camellias, stephanotis, 
tuberoses, bouvardias, gardenias, heaths or ericas, poinsettias, 
lilies of the valley, zonaJ pelargoniums, tuberous and fibrous rooted 
begonias, and many others. 'Fhere is an increasing demand for 
foliage hothouse plants, such as ferns, palms, crotons, aspidistras, 
araucarias, dracaenas. India-rubber plants, aralias, grevillcas, 
^:c. Berried plants like solanums and aucubas also find a ready 
sale, while the ornamental kinds of asparagus such as sprengeri 
and plumosus nanus, are ever in demand for trailing decorations, 
as well as myrsiphyllum. Special mention must be made of the 
winter or perpetual flowering carnations which are now grown 
by hundreds of thousands in all parts of the kingdom for 
decorative work during the winter season. 'Fhe converse of 
forcing plants into early blossom is adopted with such an im- 
portant crop as lily of the valley. During the summer season the 
crowns are placed in refrigerators with about 2 degrees of frost, 
and quantities are taken out as required every week and trans- 
ferred to the greenhouse to develop. 'Fomatoes are grown 
largely in houses exclusively occupied by them, in which case two 
and sometimes three crops can be gathered in the year. In the 
Channel Islands, where potatoes grown under glass are lifted 
in April and May, in order to secure the high prices of the early 
markets, tomato seedlings are planted out from boxes into the 
ground as quickly as the potatoes are removed, the tomato 
jdauter working only a few rows behind the potato digger. 
The trade in imported tomatoes is so considerable that home 
growers are well justified in their endeavours to meet the demand 
more fully with native jiroducc, whether raised under glass or 
in the open. Tomatoes were not seji^tralely enumerated in the 
imports previous to igoo. It has already been stated that in 
T()oo the raw tomatoes imported amounted to 833,032 cwt., 
valued at ;£792,339, and in 1901 to 703,991 cwt., valued at 
/[734,o5i. From the monthly quantities given in 'I'able VIL, 


Table Vll. — Quantities of Tomatoes imported into the United 
Kingdom, 


Month. 

1 ijo 6 . 

1907. j 

1908. 

January .... 

61,040 

<>6,()22 

73,469 

1 February .... 


58,289 i 

60,356 

March 

io('),458 

98,028 j 

86,928 




109,057 

74,917 

• May 


TT4,o‘jI i 

88,003 

June ' 

62,0o(> 

144. 170 1 

127,793 

July 

2j8,3(i2 

1 50,91)7 

1 71, 97« 

, Augu.st 

J 80,046 

302,000 1 

124,757 

September .... 

3 14,800 

J 03 ,lo 8 1 

119,224 

Octo!)cr 

52, 

67,800 1 

7.5,722 

November .... 

4 L .‘>>3 

66,522 I 

74,202 

1 December .... 

3 ^ 3 1 

66,591 

73,612 

'J'otal . 


1 , 135.491 i 

1,160,283 

1 Value ... 

/053.47.5 ! 

/ 1,1 35.499 1 

,{,1,100,283 


it would appear that the imports arc largest in June, July and 
August, about one-half of the year’s total arriving during those 
three months. It is too early in June and July for home-grown 
outdoor tomatoes to enter into competition with the imported 
product, but home-grown hothouse tomatoes should be qualified 
to challenge this trade. 

An important feature of modern flower growing is the pro- 
duction and cultivation of what are known as “ hardy herbaceous 
perennials.'’ Some 2000 or 3000 different species and varieties 
of these are now raised in special nurseries, and during the 
spring, summer and autumn seasons magnificent displays are 
to be seen not only in the markets but at the exhibitions in 
London and at the great provincial shows held throughout the 
kingdom. The production of many of these perennials is so 
easy that amateurs in several instances have taken it up as a 
business hobby ; and in some cases, chiefly through advertising 
in the horticultural press, ver>^ lucrativ’e concerns have been 
established. 

Ornamental flowering trees and shrubs constitute another 


feature of modern gardening. These are grown and imported 
by thousands chiefly for their sprays of blossom or foliage, and 
for planting in large or small gardens, public parks, &c., for 
landscape effect. Indeed there is scarcely an easily grown plant 
from the northern or southern temperate zones that doe^s not now 
find a place in the nursery or garden, provided it is siiflicienlly 
attractiv’^e to sell for its flowers, foliage or appearance. 

Conditions of ike Fruit and Flower growing Industries.-- As 
regards open-air fruit-growing, the outlook for new ventures is 
perhaps brighter than in the hothouse industry, not — as Mr 
Bear has pointed out— because the area of fruit land in England 
is small, but l>ecause the level of efficiency, from the selection 
of varieties to the packing and marketing of the produce, is very 
much lower in the former than in the latter branch of enterprise. 
In other words, whereas the practice of the majority f»f liotliouse 
nurserymen is so skilled, so up-to-date, and so entirely under high 
pressure that a new competitor, however well trained, will find 
it difticnilt to rise above mediocrity, the converse is true of open- 
air fruit-growers. Many, and an increasing proportion, of the 
latter are thoroughly efficient in all branches of their business, 
and are in possession of plantations of the best market varieties 
of fruit, well ciilti\'atcd, pruned and otherwise managed. But 
the extent of fruit plantations completely up to the mark in 
relation to varieties and treatment of trees and bushes, and in 
connexion with which the packing and marketing of the produce 
arc equally satisfactory, is small in proportion to the total fruit 
area of the country. Information concerning the best treatment 
of fruit trees has sj)read widtily in recent years, and old planta- 
tions, as a rule, suffer from the neglect or errors of the past, 
however skilful their present holders may be. Although the 
majority of professional market fruit-growers may be well up 
to the standard in skill, there arc numerous contributors to 
the fruit supply who are either ignorant of the best methods 
of cultivation and marketing or careless in their application. 
I’he bad condition of the great majority of farm r)rchard.s is 
notorious, and many landowners, farmers and amateur gardtaicns 
who have planted fruit on a more or less extensive scale have 
mismanaged their undertakings. For these reasons new growers 
of open-air fruit for market hav e opportunities of succeeding by 
means of superiority the majority of those walh whom they 
will compete, provided that they possess the requisite knowledge, 
cneq^y and capital. It has been asserted on sound autliority 
that there is no chance of success for iriiit-growers except in 
districts favourable tis regards soil, climate and nearness to a 
railway or a good market ; and, e\x*n \indcr these conditions, 
only for men who have* had experience in the industry and are 
prepared to devote tlicir unremitting attention to it. Most 
important is it to a beginner tliat he should ascertain the varieties 
of fruit that flourish best in his particular district. CcrUiin kinds 
seem to do well or fairly well in all parts of the country ; others, 
w'hilst heavy croppers in some localities, are often unsatisfactorj' 
in others. 

As has been intimated, there is probabl}* in England less room 
for expansion of fruit culture under glass than in the open. 
'I'hc large increase of glass-houses in niodern limes appears to 
have brought the supply of Jiothoiise produce, even at greatly 
reduceil ])ri('es. at least up to the level of the demand ; and as 
most nurserymen continue to extend their expanse of glass, 
the prospect fi)r new c(>mpetiU)rs is not a bright one. Moreover, 
the vast scale upon which some of the gn’vvxTs (onducl the 
hothouse indiisti*)’ j)Uts small j)roducers at a great disadvantage, 
not only because the extensive producers can grow' grapes and 
other fruit more f?eonomically ihjtn small growers — with the 
possible exception of those who do all or nearly all their own 
work- but also, and .still mori', because the former have greater 
advantages in transporting and marketing their fruit. There lias, 
in recent years, been a much greater fall in the prices of hothouse 
than of open-air fruit, especially under the existing .system of 
distribution, which involves the payment by consumers of 50 
to 100 % more in price.s than grow ers receive. The best openings 
for new nurseries are probably not where they are now' to be 
found in large groups, and especially not in the neighbourhood 
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of London, but in suitable spots near the great centres of popula- 
tion in the Midlands and the North, or big towns elsewhere not 
already well supplied with nurseries. By such a selection of a 
locality the beginner may build up a retail trade in hothouse 
fruit, or at least a trad^ with local fruiterers and grocers, thus 
avoiding railway charges and salesmen’s commissions to a great 
extent, though it may often be advantageous to send certain 
kinds of produce to a distant market. Above all, n man who has 
no knowledge of the hothouse industry should avoid embarking 
his capital in it, trusting himself in the hands of a foreman, as 
experience shows that such a venture usually leads to disaster. 
Some years of training in different nurseries are desirable for 
any young man who is desirous of becoming a grower of hothouse 
fruits or flowers. 

There can be no doubt that flow^er-growing is greatly extending 
in England, and that competition among home growers is be- 
coming more sev'ere. Foreign supplies of flowers have increased, 
but not nearly as greatly in proportion as home supplies, and it 
seems clear that home growers have gained ground in relation 
to their foreign rivals, except with respect to flowers for the 
growthof which foreigners hav'c extraordinary natural advantages, 
'rhere seems some danger of the home culture of the narcissus 
being over-done, and the florists’ chrysanthemum appears to 
be produced in excess of the demand. Again, in the production 
of violets the warm and sunny South of France has an advantage 
not possessed by England, whilst Holland, likewise for climatic 
reasons, maintains her hold upon the hyacinth and tulip trade. 
Whether the production of flowers as a whole is gaining ground 
upon the demand or not is a difficult question to answer. It is 
true that the prices of flowers have fallen gerujrally ; but produc- 
li(»n, at any rat(; under glass, has been cheapened, and if a fair 
profit can be obtained, the fall in prices, without which the 
existing consumption of flowers would be impossible, does not 
necessarily imply over-production. There is some difference of 
opinion among growers upon this point ; but nearly all Jigree 
that profits are now .so small that production on a large scale is 
necessary to provide a fair income. Industrial flower-grow'ing 
affords such a wide scope for the exercise of superior skill, 
industry and alertness, that it is not surprising to find some 
who arc engaged in it doing remarkably well to all appearance, 
while others are struggling on and hardly paying their way. 
That a man with only a little capital, starting in a small way, 
has many disadvantages is certain ; also, that liis chance of 
saving money and extending his liusiness quickly is much 
smaller than it was. To the casual lookcr-on, who knows 
nothing of the drudgery of the industry, flower-growing seems a 
dtdighlful method of getting a living. That it is an entrancing 
pursuit there is no doubt ; but it is equally true that it is a very 
arduous one, rccjuiring careful forethought, ceaseless attention 
and abundant energy. Fortunately for those who might be 
tempted, without any knowledge of the industry, to embark 
caj)ital in it, flower-growing, if at all comprehensive in scope, so 
obviously requires a varied and extensive technical knowledge, 
combined with good commercial ability, that any one can see 
that a thorough training is necessary to a man who intends to 
adopt it as a business, especially if hothouse flowxTs arc to be 
produced. 

Thc‘ market for fruit, and more especially for flow'crs, is a fickle 
oni', anil there is neatly always some uncertainty as to the course 
of prices. The iHirishahle nature of soft fruit and cut flowers rendeis 
the markets very .sensitive to anything in the nature of a glut, the 
occurrence of which is usually attended witli disastrou.s re.sults to 
producers. Foreign competition, moreovtM*, has constantly to be 
laced, and it is likely to increase rather than diminish. French 
growths have a great advantage over the open-air cultivators of 
England, lor llie climate enables them to get their produce into the 
inarke^ts earlv in tlie season, when the highest prices an* obtainable. 
The geogra})hical adviuilagc which France enjoys in being so near 
to England is, tiowm^er, considerably discounted by the increasing 
lacilities for cold storage in transit, lx>th by rail and sea. The develop- 
ment of such facilitie.s permits of the retail sale in England of luscious 
fruit as fresh and attractive as when it w'as gathered beneath the 
sunny skies of California. In the case of flowers, fashion is an 
element not to be ignored. Flowers much in request in one .season 
may meet with very little demand in another, and it is difficult 


I for the producer to anticipate the changes which caprice may dictate. 

^ Even for the same kind of flower the requirements are very uncertain, 

1 and the white blossom which is all the rage in one season may be 
1 discarded in favour of one of another colour in the next. The sale 
I of fresh flowers for church decoration at Christmas and Easter has 
I reached enormous dimensions. The irregularity in the date of the 
i festival, however, causes some inconvenience to growers. If it falls 
very early the great bulk of suitable flowers may not be sufficiently 
forward for sale, whilst a late Easter may find the season too far 
advanced. The trade in cut flowers, therefore, is generally attended 
by uncertainty, and often by anxiety. (W. Fr. ; J . Ws.) 

United States 

In the United State.s horticulture and market gardening have 
now a.ssumed immense proportions. In a country of oyer 
3,000,000 sq. m., stretching from the Atlantic to the J^acific 
I on the one hand, and from the Gulf of Mexico to the great 
j northern lakes and the Dominion of Canada on the other, a 
I great variation of climatic conditions is not unnatural. From a 
horticultural point of view there arc practically two well-defined 
regions: (i) that to the east of the Rocky Mountains across 
to the Atlantic, where the climate is more like that of eastern 
Asia than of western Europe so far as rainfall, temperature and 
seasonable conditions are concerned ; (2) that to the west of the 
Rockies, known as the Pacific coast region, where the climate 
is somewhat similar to that of western Europe. It may be added 
that in the northern states — in Washington, Montana, North 
Dakota, Minnesota, Wisconsin, iS^c. -the winters are often very 
severe, while the southern states practically enjoy a temperature 
somewhat similar to that of the Riviera. Indeed the range of 
temperature between tlie extreme northern states and the 
extreme southern may vary as much a.s 120® F. 'fhe great aim 
of American gardeners, therefore, ha.s been to find out or to 
produce the kinds of fruits, flowers and vegetables that are 
likely to flourish in different parts of this immense country. 

Fru/f Cul/ure- There is probably no country in the world 
where .so many different kinds of fruit can be grown with ad- 
vantage to the nation as in the United States. In the temperate 
regions apples, pears and plums arc largely grown, and orchards 
of these are chiefly to be found in the states of New York, 
Ma.s.sachusctts, Pennsylvania, Michigan, Missouri, (olorado, 
and also in northern Texas, Arkan.sas and N. California. To 
these may be added cranberries and quinces, which are chiefly 
grown in the New England states. The quinces are not a crop 
of first-rate importance, but as much as 800,000 bushels of 
cranberrie.s are grown each year. The peach orchards are 
assuming great proportions, and are chiefly to be found in 
Georgia and Texas, while grapes are grown throughout thi* 
Republic from cast to west in all favourable localities. Orange.s, 
lemons and citrons are more or less extensively grown in Florida 
and ('alifornia, and in these regions what are known as Japanese 
or “ Kelsey ” plums (forms of Prunus fri flora) are also grown 
as marketable crops. Pomegranates are not yet largel>' grown, 
but it is possible their culture will develop in southern Texas 
and lx>uisiana, where the climate is tempered by the waters of 
the Gulf of Mexico. Tomatoes arc grown in most parts of the 
country .so easily that there is frec|ucntly a glut ; while the 
strawberry region extends from Florida to Virginia, Pennsylvania 
and other slates— thus securing a natural succession from south 
to north for the various great market centres. 

Of the fruits mentioned apples are undoubtedly the most 
important. Not only arc the American people themselves 
supplied with fresh fruit, but immense quantities are exported 
to Europe -Cireat Britain alone absorbing as much as 1,430,000 
cwt. in IQ08. 'I'he varieties originally growm were of course 
those taken or introduced from Europe by the early settlers. 
Since the middle of the igth century great changes have been 
brought alx)ut, and the varieties mostly cultivated now are 
distinctly American. They have been raised by crossing and 
intercrossing the most suitable European forms with others 
since imported from Russia. In the extreme northern states 
indeed, where it is essential to have apple trees that will stand 
the severest winters, the Russian varieties crossed with the 
berry crab of eastern Europe (Pyrus baccala) have produced 
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a race eminently suited to that particular region. The individual 
fruits are not very large, but the trees are remarkably hardy. 
Farther south larger fruited varieties are grown, and among 
these may be noted Baldwins, Newton pippins, Spitzenbergs 
and Rhode Island greening. Apple orchards are numerous 
in the State of New York, where it is estimated that over 100,000 
acres are devoted to them. In the hilly regions of Missouri, 
Arkansas and Colorado ^nere are also great plantations of apples. 
I'he trees, however, are grown on different principles from those 
in New York State. In the latter state apple trees with ordinary 
care live to more than joo years of age and produce great crops ; 
in the other states, however, an apple tree is said to be middle- 
aged at 20, decrepit at 30 and practically useless at 40 years of 
age. They possess the ad^"antage, however, of hearing early and 
heavily. 

Until the introduction of the cold-storage system, about the 
year 1880, America could hardly be regarded as a commercial 
fruit-growing country. Since then, however, owing to the 
great improvements made in railway refrigerating vans an<l 
storage houses, immense quantities of fruit can he despatched 
in good condition to any part of the world ; or they can be kept 
at home in safety until such time ns the markets of ('hicago, 
New York, Boston, Baltimore, Philadelphia, iSlX., are con- 
sidered favourable for their reception. 

Apple trees arc planted at distances varying from 25 ft. to 
30 ft. apart in the middle western states, to 40 ft. to 50 ft. apart 
in New York State. Here and there, however, in some of the 
very best orchards the trees arc planted 60 ft. apart ever>'^ way. 
Each tree thus has a chance to develop to its utmost limits, and 
as air and light reach it better, a far larger fruit-bearing surface 
is secured. Actual experience has shown that trees planted at 
bo ft. apart — about 28 to the acre -produce more fruit by 43 
bushels than trees at 30 ft. apart— i.e. alx)Ut 48 to the acre. 

Until recent years pruning as known to English and French 
gardeners was practically unknown. 'I’here was indeed no great 
necessity for it, as the trees, not being cramped for space, threw 
their branches outwards and upwards, and tluis rarely become 
overcrowded. When practised, however, the operation could 
scarcely be called pruning ; lopping or trimming would be more 
accurate descriptions. 

Apple orchards are not immune from insect pests and fungoid 
diseases, and an enormous business is now done in spraying 
machines and various insecticides. It pays to spray the trees, 
and figures have been given to show that orchards that liave 
been sprayed four times have y)rodurcd an average income of 
£21 1 per acre against £103 per acre from unsprayecl orchards. 

The spring frosts are also troublesome, and in the ('olorado 
and other orchards the process known as “ smudging ’’ is now 
adopted to save the crops. This consists in placing 20 or 30, 
or even more, iron or tin yiots to an acre, each yiot containing 
wooden chips .soaked in what appears to be pitch and kcro.s(;ne. 
Whenever the thermometer shows 3 or 4 degrees of frost the 
smudge-pots arc lighted. A dense white smoke then arises and 
is diffused throughout the orchards, enveloping the blossoming 
heads of the trees in a den.se cloud. This prevents the frost 
from killing the tender pistils in the blossoms, and when several 
smudge-pots are alight at the same time the temperature of the 
orchard is raised two or three degrees, 'j'his wxrk has general I3' 
to be done between 3 and 5 a.m., and the growers naturally 
have an anxious time until all danger is over. The failure to 
attend to smudging, even on one occasion, may result in the 
loss of the entire crop of plums, apples or pears. 

Next to apples perhaps peaches are the most important fruit 
crop. The industry is chiefly carried on in Cieorgia, Texas 
and S. Carolina, and on a smaller scale in .some of the adjoining 
states. Peaches thus flourish in regions that are quite un- 
suitable for apples or pears. In many orchards in Georgia, 
where over 3,000,000 acres have been planted, there are as 
many as 100,000 peach trees ; while some of the large fruit 
companies grow as many as 365,000. In one place in West 
Virginia there is, however, a peach orchard containing iTSyOoo 
trees, and in Missouri another company has 3 sq. m. devoted 


j to peach culture. As a rule the crops do well. Sometimes, 
I however, a disease known as the “ yellows makes sad havoc 
amongst them, and scarc ely a fruit is picked in an orchard which 
early in the season gave promise of a magnificent crop. 

Plums arc an important crop in many states. Besides the 
European varieties and those that have been raised by crossing 
with American forms, there is now a growing trade done in 
Japanese plums. The largest of these is popularly known as 
‘‘ Kelseys,” named after John Kelsey, who raised the first fruit 
in 1876 froni trees brought to California in 1870. Sometimes the 
fruits are 3 in, in diameter, and like most of i] ^ japanr.se 
varieties are more heart-shaped and pointed than plunjs of 
I European origin. One apparent drawback to the Kelse\- plum 
is its irregularity in ripening. U has been known in some* years 
to be quite ripe in June, while in others the fruits 'ire still green 
in October. 

Pears are much grown in such states as Massae.hiisetts, New 
York, Pennsylvania, Missouri and ('alifornia ; while bush fruits 
like currants, gooseberries and raspberries find large spaces 
devoted in mo.st of the middle and northern stales. Naturally a 
good deal of crossing and intercrossing has taken place amongst 
the European and American forms of these Iruits, but so far as 
goo.sebcrries are concerned no great advance seerns to have been 
made in securing varieties c'apable of resisting the devastating 
gooseberry mildew. 

Other fruits of more or less commercial value are oranges, 
lemons and citrons, chiefly in Florida. Lemons are praeiicallv a 
necessity to the American people, owing to the heat of the 
summers, when cool and refreshing drinks with an agreeable 
acidulous taste are in great demand. The pomelf) (grapefruit) 
is a kind of lemon with a thicker rind and a more acid flavour. 
At one time its culture was eonfinc'd to Florida, but of recent 
years it has found its way into ( alifornian orchards. Notwith- 
standing the prevailing mildness of tlie climate in both (alifornia 
and Plorida, the crops of oranges, lemons, citrons, iS;e., are 
sometimes severely injurt‘d by frosts when in blossom. 

Other fruits likely to be heard of in the future are the kaki 
or persimmon, the lo(jiial, whic h is already grown in Louisiana, 
as well as the pornegranaUs 

(Jreat aid and encouragement are given by the government tc) 
the progress ot American fruit-growing, and by the experiments 
that are being constantly carric‘(l out ard tabulated at ( ornell 
Fniversity and by the IJ.S.A. department of agriculture-. 

Flower Ctdlurc- So far as flowers are concc-rned there ajipc'ars 
to be little difference between the kincls of plants grown in the; 
United States and in ICngland, France, Belgium, (iennanv, 
Holland, ikv. Indeed there is a great interc hange of new varietic*.s 
of plants helwec-n luirope and America, and modifications in 
systems of culture are bc*ing gradually introclucrcl fr(»m one side; 
of the Atlantic- to the other. 'I'hc building of grc-cohoiis'-: for 
commercial purposes perhaps on a somewlial diflcMenl scale 
from that in ICngland, but there arc- probably no extensive 
areas of gla.ss such as are to be sc-i-n north of london from 
Enfield Highway to Broxhurne. Hot w-ater apparatus differs 
merely in detail, allliough most of ^he boilers used resc-mble 
Ihose on the ronlinenl of Europe* rather than in luighind. Great 
business is clone in bulbs mostly imported from Holland stove 
and greenhouse plants, hardy jierennials, orc hids, feins of the 
“ fancy ” and “ dagger ” types of Nep^hroh-pis, and in carnalion.s 
and roses. Amongst the latter thousands of such varieties as 
Beauty, Tabcrty, Killarncy, Richmond and Bride are grcjwn, 
and realize good prices as a rule in the markets, ('arnatiuns 
of the winter-flowering or “ pierpetual *’ tyj)e have long been 
growm in America, and enormous pricres liave been given for 
individual plants on certain occ asions, rivalling the fancy piric cs 
paid in England for certain orchids. The American system of 
carnation-growing has quite captivated English cultivators, 
and new varieties are being constantly raised in both countries. 
Chrysanthemums are anotlier great feature of American florists, 
and sometimes during the winter season a speculative grower 
will send a living specimen to one of the London exhibitions in 
the hope of Ixioking large orders for cuttings of it later on. Sweet 
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peas, dahlias, liliis of the valley, arum lilies and indeed every 
Hower that is popular in England is equally popular in America, 
and consequently is largely grown. 

Vcfretahles . — So Ur as these art* coucornetl, poUtoes, cal>h.igcs, 
cauliflowers, beans of all kinds, cucumbers, tomalf>cs (already 
referred to under fruits), musk-melons, lettuces, radishes, endives, 
carrots, &c , are naiurally grown in great (quantities, not only in the 
open air, but also undcir glass. The French system of intcuisivc 
cultivation as practised on hot bods of iimniirc round l>aris is pr.icti- 
c.'dly unknown at present. In the southern states there would be. 
no neoissify to practise it, but in the northern ones it is likely to 
at trai't attention. (J-W**) 

FRUMENTIUS (r. 300-c. 360), the founder of the Abyssinian 
church, traditionally identified in Aby.ssinian literature with 
Abba Salama or leather of Peace (but see Ethiopia), was a 
native of Phoenicia. According to the 4th-tTntury historian 
Riifiniis (x. 0), who gives Aedesius himself as his authority, a 
certain 'iyrian, Mcropius, accoinjianicd by his kinsmen Fru- 
mentius and Aedesius, set out on an expedition to ‘‘ India,*' 
but fell into the hands of Ethiopians on the shore of the Red Sea 
and, with his ship’s crew, w'as put to death, 'rhe two young men 
were taken to the king at Axum, where they were well treated 
and in time obtained great influence. With the help of ('hristian 
merchants who visited the country Frumentiiis gave C’hristianity 
a firm footing, which was strengthened when in 326 he was 
consecnited bishop by Atluinasiii.s of Alexandria, who in his 
Ejyishda ad Coastnnttnitw mentions the consecration, and gives 
some details of the history of Frumentius’s mission. Later 
witnesses speak of his fidelity to the homoousian during the 
Arian controversies. Aedc'sius returned to Tyre, where he was 
ordained presbyter. 

FRUNDSBERG, GEORG VON (1473- 1528), soldier, 

was born at Mindcdheim on the 24th of Septemlier 1473. 
fought for th<‘ (lerman king Maximilian 1 . against the Swiss 
in r4q<>, and in the same year was among the imperial troops 
.sent to assist Ludovico Sforza, (hike of Milan, against the French. 
Still serving Maximilian, he took part in 1504 in the war over 
the succ ession to the duchy of Ravaria-Landshut, and after- 
wards fought in the Netherlands. Convinced of the nece.ssity 
of a native body of trained infantry hVundsberg assisted Maxi- 
milian to organize the t.audsktiechle (q.v.), and subscfjnently at 
the head of Ixinds of these formidable troops he was of great 
.sen ii'c to the Empire an 1 the Habsburgs. In i50() he shared in 
the war against Venire, winning fame for himself and his men ; 
and after a short visit to Germany returned to Itidy, where 
in 13 13 and 1514 he gained fresh laurels by his enterprises 
against the Vcmetians and the French. Peace being made, he 
returned to Germany, and at the head of the infantry of the 
.S\val)ian league assisted to drive Vlrich of \Vurttemberg from 
his diiehv in 1510. At the diet of Worms in 1521 he spoke words 
of encouragenunl to Luther, and when the struggle between 
I’Vance and the iCmpire was renewed he took part in the invasion | 
of Pi(‘ardy, and then pnx'ei'ding to Italy brought the greater 
part of Lombardy under the intUience ol ( harles \'. through his 
victory at Picocca in Ajiril 1522. He was jiartly responsible for 
the great victory over the French at Pavia in Februar)^ 1525, and, 
returning to Germany, he a.ssi.sted to suppress the Pea.sant revolt, 
using on this oeca aon, however, diplomacy as well as force. 
When the war in Italy was renewed Fnmdsherg rai.sed an army 
at his own expense, and .skilfully .surmounting many dilRcullies, 
joined tlie ('unstable de Pourbon near Piacenza and marched 
towards Rome. Pefore he reached the city, however, his unpaid 
troops showed signs of mutiny, and their leader, stricken with 1 
illness and unable to pacify them, gave up his command. 
Returning to (kTinany, he died at Mindelheirn on the 20th of 
August 1528. He was a capable and chivalrous soldier, and a 
devoted .servant of the Habsburgs. His son Caspar (1500-1536) 
and his grandson Georg (d. 1586) were both soldiers of some 
distinction. With the latter’s death the family became extinct. ! 

isvo Adam Rci.ssiicr, Ilerni Geoig;s und Ilerni Kaspat'* 

\''>u I'nnulsbnf: (I'nmkfort, i/jOS). ('.crmaii iran.slatjoii of this 
work was published at Fra tiki ort in 1372. F. W. Barthold, Geovt* 
von Frundsherf; (Hamburg, i«33) : j! Heilmanii, Kriegsgpschichte 
voH Bi^yern, I'ninken, Pfalz and Schivalev (Miuiicli, 1808). 


FRUSTUM (Latin for a “ piece broken off ”), a term in geo- 
metry for the part of a .solid figure, such as a cone or pyramid, 
cut off by a plane parallel to the base, or lying between two 
parallel planes ; and hence in architecture a name given to the 
drum of a column. 

FRUYTIERS, PHILIP (1627-J666), Flemish painter and 
engraver, was a pupil of the Jesuits’ college at Antwerp in 1627, 
and entered the Antwerp gild of painters without a fee in 1631. 
He is described in the register of that in.slitution as “ illuminator, 
painter and engraver.” The current account of his life is “ that 
he worked exclusively in water colours, yet was so remarkable 
in this branch of his art for arrangement, drawing, and especially 
for force and clearness of colour, as to excite the admiration of 
Rubens, whom he portrayed with all his family.” The truth 
is that he was an artist of the most \'er.satile talents, as may be 
judged from the fact that in 1646 he executed an A.ssumption 
with figures of life size, and four smaller pictures in oil, for the 
chur(di of St Jacques at Antwerp, for which he received the 
considerable sum of 1150 florins. Unhappily no undoubted 
production of his hand has been preserved. All that we can 
point to with certainty is a series of etched plates, chiefly por- 
traits, which are acknowledged to have been powerfully and 
skilfully handled. If, however, we search the portfolios of art 
collections on the European continent, we sometimes stumble 
upon miniatures on vellum, drawn with great talent and 
coloured with extraordinary brilliancy. In form they quite 
recall the wmks of Ruhens, and these, it may be, are the work 
of Philip Fruy tiers. 

FRY, the name of a well-known English (Quaker family, 
originally living in Wiltshire. About the middle of tlie 18th 
century Joseph Fkv (1728*1787), a doctor, settled in Hristol, 
where he acquired a large practice, but eventually aband(.)ned 
medi('ine for commerce. lie became interested in cliina-making, 
soap-boiling and type-1 ounding businesses in Bristol, and in a 
chemical works at Battersea, all of wdiich ventures proved very 
profitable. The type -founding business was subsequently re- 
moved to London and conducted by his .son Edmund. Joseph 
Fry, however, is best remembered as the founder of the great 
Bristol firm of J. S. h'ry & Sons, chocolate manufacturers. 
He purchased the chocolate-making patent of William (‘hurch- 
tnan and on it laid the foundations of the present large business. 
After hU death the Bristol chocolate factory was carried on with 
increasing succes.s by his widows and by his .son, Joseph Stokrs 
Fry (1707 1S35). 

I In i7<^5 a new and larger factory was built in Union Street, 
Bristol, which still forms the centre of the firm's premises, and 
in 17(^8 a Watt’s steam-engine was jiurchased and the cocoa- 
beans ground by steam. On the death of Joseph Storrs Fry his 
thr(*e .sons, Joseph ( 1 7(15-3 87(1), Francis, and Richard (1807-1878) 

I became partners in the firm, the control being mainly in the 
hands of Frances Fry (1803-1886). Franc'is Fry was in every 
way a remarkable character. The development of the business 
to its modern enormous proportions was chiefly his work, but 
this did not exhaust his activities. He took a principal part in 
the introduction of railways to the west of Englaml, and in 1852 
drew up a scheme for a general English railway parcel service. 
He was an ardent bibliographer, taking a special interest in 
early English Bibles, of which he made in the course of a long 
life a large and striking collection, and of the most celebrated 
of which he. piibli.shed facsimiles with bibliographical notes. 
Francis Fry died in 1886, and his son Francis J. Fry and nephew 
Josepli Storrs Fry carried on the business, which in 1896 was 
for family reasons converted into a private limited company, 
Joseph Storrs Fr\' being chairman and all the directors members 
of the Fry famiK*. 

FRY, SIR EDWARD (1827- ), English judge, .second .son 

of Joseph Fry (i795''i879), was born at Bristol on the 4th of 
November 1827, and educated at University College, London, 
and London University. He was called to the bar in 1854 and 
was made a Q.(’. in 1869, practising in the rolls court and becoming 

I recognized as a leading equity lawyer. In 1877 he was raised 

1 to the bench and knighted. As chancery judge he will be 
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remembered for his careful interpretations and elucidations of 
the Judicature Acts, then first coming into operation. In 1883 
he was made a lord justice of appeal, but resigned in i8q 2 ; and 
subsequently his knowledge of equity and talents for arbitration 
were utilized by the British government from time to time in 
various special directions, particularly as chairman of many 
commissions. He was also one of the British representatives 
at the Paris North Sea Inquiry Commission (1905), and was 
appointed a member of the Hague Permanent Arbitration Court. 
He wrote A Treatise on the Specific Performance of Public Contracts 
(London, 1858, and many subsequent editions). 

FRY, ELIZABETH (i 780-1845), English philanthropist, and, 
after Howard, the chief promoter of prison reform in Europe, 
was born in Norwich on the 21st of May 1780. Her father, 
John Gurney, aftei wards of Earlham Hall, a wealthy merchant 
and banker, represented an old family wliich for some generations 
had belonged to the Society of Friends. While still a girl she 
gave many indications of the benevolence of disposition, clearness 
and independence of judgment, and strength of purpose, for which 
she was afterwards so distinguished ; but it was not until after 
she had entered her eighteenth year that her religion a.ssumed 
a decided character, and that she was induced, under the j>rearh- 
ing of the American (luaker, William Savery , to become an earnest 
and enthusiastic though never fanatical “ Friend. ’’ In August 
1800 she became the wife of Joseph Fry, a London merchant. 

Amid increasing family cares she was unwearied in her attention 
to the poor and the neglected of her neighbourhood ; and in 
181 r she was acknowledged hy hw co-religionists as a “ minister/’ 
an honour and responsibility for which she was undoubtedly 
qualified, not only by vigour of intelligence and warmth of heart, 
but also by an altogether unusual faculty of clear, fluent and 
persuasive speech. Although she had made several visits to 
Newgate prison as early as February 1813, it was not until 
nearly four years afbTwards that the great public work of her 
life may be said to have begun. The a.ssociation for the Improve- 
ment of the Female Prisoners in Newgate was formed in April 
1817. Its aim w'as tlie much-needed establishment of some of 
what are now regarded as th<* first principles of prison discipline, 
such as entire separation of the sexes, ('lussificalion of criminals, 
female supervision for the women, anrl adequate provision for 
their religious and secular instruction, as also for their useful 
employment. The amdiorations effected hy this association, 
and largely by the personal exertions of Mrs i^Vy, soon became 
obviou.sr, and led to a rapid extension of similar methods to other 
[ilaces. In i8jS she, along with her lirother, visited the prisons 
of Scotland and tlie north of F^igland ; and the publication 
(i8iq) of the notes of tliis tour, as also the cordial recognition 
of the value of her work by the House of Commons committee 
on the prisons of the mctrojiolis, led to a great increase of her 
correspondence, which now extended to Italy, Denmark and 
Russia, as well as to all parts of the I’nited Kingdom. Through 
a visit to Ireland, which .she made in 1827, she was led to direct 
her attention to other houses of dt;tention besides prisons ; and 
her observ^ations resulted in many important improvements 
in the British hospital system, and in the treatment of the insane. 
In 1838 she visited France*, and besides conferring with many 
of the leading prison officials, she personally visited most of the 
houses of detention in Faris. as well as in Rouen, ( aen and some 
other places. In the following year she obtained an official 
permission to visit all the prisons in that country ; and her tour, 
which e.xtended from Boulogne and Abbeville to Toulouse and 
Marseilles, resulted in a report which was presented to the 
minister of the interior and the prefect of police. Before returning 
to England she had included (ieneva, Zurich, Stuttgart and 
Frankfort-on-Main in her in.spcction. The summer of 1840 
found her travelling through Belgium, Holland and Prussia 
on the same mission ; and in 1841 she also visited Copenhagen. 
In 1842, through failing health, .Mrs Fry was compelled to forgo 
her plans for a still more widely extended activity, but had the 
satisfaction of hearing from alino.st every ejuarter of Europe 
that the authorities were giving increased practical effect to her 
suggestions. In 1844 she was seized with a lingering illness, of 


which she died on the T2th of October 1845. She was survived 
by a numerous family, the youngest of whom was lx)rn in 1822. 

Two interest volumes ot Memoir with Extracts from her 
Journals ami Letters^ edited by two ol her daughters, were published 
m 1847. See also lihzaheth Ery^ by King Lewis (kjio). 

FRYXELL, ANDERS (1795-1881), Swedish historian, wa« 
born at Hesselskog, Dalsland, Sweden, on tlie 7th of February 
1795. He was educated at Upsala, took holy orders in 1820, 
was made a doctor of philosophy in 1821, and in 1823 began to 
publish the great work of his life, the Stories from Swedish 
History. He did not firing this lalxmr to a close until, fifty -six 
years later, he published the forty -sixth and crowning volume 
of his va.st enterprise. FVyxell, as a historian, appealed to every 
class by the picturesqueness of his style and the breadth of bis 
research ; he had the gift of aw'akening to an extraordinary 
degree the national sense in his readers. Jn 1824 he puhli.shed 
his Swedish Grammar, wdiich was long without a rival. In 1S33 
he received the title of profe^^sor. and in 1835 he was appointed 
to the incinnliency of Sunne, in the diocese of Kiirlstud, where 
he resided for the remainder ol his Jiie. In 1840 he was elected 
to the Swedish Academy in succession to the poet Wallin (1779 
1839). In 1847 Fryxell received from his hisiiop jurmission to 
w ithdraw from all the .servii'es of the ( hnreb, that he migiit devote 
himself without interruption to historical investigation. Among 
his numerous minor writings are prominent his Characteristus 
of Sweden between /jyijj and (1830), his Griffins of the In- 
accuracy with which the Htslory of Sweden tn Catholic l imes has 
been Treated (1847), and his Contributions to the Literary History 
of Sweden. It is now beginning to be seen that the abundant 
labours of I'Vyxell w'cre rather of a popular than of a scientific 
order, and although their influence during his lifetime was 
unbounded, it is only fair to later and exacter hi.storians to 
admit that they threati‘n to become obsolete in nuire than one 
direction. On tlie 2isl of March 1881 Anders F'ryxell died at 
Stockholm, and in 1884 his daughter F>a FTyxell (born 1829) 
published from his MS. an interesting History of My History, 
which was really a literary autoliiography ami displays the 
per.sistencv and tirelessness of his industry. (f: D.). 

FUAD PASHA (1815-1899), 'J'urkish state.sinan, w'as the son 
of the distinguished poet Keeheji-zade Izzet Molla. He was 
educated at ilic inetjieal school and was at first an army surgeon. 
About 1839 he entered the ci\'il service as an offickd ol the 
foreign nlinistr^^ He became secretary of the emhas.sy in 
London ; was employed on special mi.ssitais in the principalities 
and at St Petersburg (184S), and was .sent to Egypt as sjiecial 
commissioner in 1851. in that year he became minister for 
foreign affairs, a po.sL to which lu* w'as appointed also on four 
suhscqucnl occa.sions and whit h he held at the time of liis death. 
During the (Viim^an War he commanded the troops on the 
Greek frontier and distinguished himself by Ills bravery. He 
w'us 'I'urkisli delegate at the Paris conh ifiKe <»l 1859; wa.s 
charged with a mission to Syria in i 89 o ; grand vi/ier in i 89 o 
and i 89 i, and also minister <1 war. lie aciompanied the 
sultan Abd-ul-A/.iz on his journey to Egypt and Faiifipe, when 
the freedom of the city of Loralon was conferred on him. He 
died at Nice (whitlier he had been ordered lor his lieaJth) in 
1899. Iniad was renowned for liis boldness and promptness 
ol ilecision, us well as for his ready wit and his many bans mots. 
Generally regarded as the* partisan ol a prodhiglish policy, 
he rendered most valuable service to his country hy liK 
able management of the foreign relation.s of 'I’urkey, and not 
least by his efficacious seltleinent of affairs in iSyria after the 
massacres of i86o. 

FUCHOW, Fu-chau, F'ooi how, a f ity of China, aipitaJ ol 
the province of F'u-kien, and one of the priru ipal ports open to 
foreign commerce. In the local dialect it is calletl Ilokchiu. 
It is situated on the river Min, about 35 m. from the sea, in 
26'' 5' N. and ii<C 20' F/, 140 m. N. of Amoy and 280 S. of 
Ilang-chow. The city proper, lying nearly 3 m. frfim tlie north 
hank of the river, is surrounded by a wall about 30 ft. high and 
i 2 ft. thick, which makes a circuit of upwards of 5 m. and is pierced 
by seven gateways surrounded hy tall fanUistic watch-towers. 
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The whole district between the city and the river, the island of 
Nantai, and the southern banks of the Min are occupied by 
extensive suburbs ; and the river itself bears a large floating 
population. ( ommunication from bank to bank is afforded 
i)y a long st(me bridge supported by forty solid stone piers in its 
northern section and by nine in its southern. The most remark- 
able establishment of Fuchow is the arsenal situated about 

m. flown the stream at Pagoda Island, where the sea-going 
ve.ssels usually anchor. It was founded in 1867, and is conducted 
under the direction of French engineers according to European 
methods. In 1870 it employed about 1000 workmen besides 
fifty European superintendents, and between that date and 
1880 it turned out about 20 or 30 small gunlmats. In 1884 it 
was partially destroyed by the hVench fleet, and for a number of 
years the workshops anfl machinery were allowed to .stand idle 
and go to decay. On the ist of August 1895 attack was 
made on the English mission near the city of Ku-chang, 120 m. 
west of Fuchow. on which occasifjn nine mi.ssionaries, of whom 
eight were ladies, were massacred. The port was opened to 
European commerce in 1842 ; and in 1853 the firm of Rus.sell 
and Oo. shipped the first cargoes of tea from Fuchow to Europe 
and America. The total trade in foreign vessels in 1876 was 
imjiorts to the value of £1,531,^17, and exports to the value 
of £3.330, 489. In 1904 the imports amounted tf) £1,440,351, 
and tlie exports to £1,034,436. The number of ve.ssels that I 
entercfl in 1876 was 275, and of lhe.se 211 were Jlritish, 27 
(jerrnan, Ji Danish and 9 American. While in 1904 480 
vessels enten‘d the port, 216 of which were Hriti.sli. A large 
trade is carried on by the native merchants in timber, pajier, 
woollen and Cfitton goods, oranges and olives ; but the foreign 
houses mainly confine them.scives to opium and tea. Commercial 1 
interciiurse with Australia and New Zealand is on the increa.se. | 
'rhe principal imports, besides opium, are .shirtings, T-cloths, | 
lead and tin, medicines, rice, tobacco, and beans and peas. 
'Fwo steamboat lines afford regular communication with Ilong- 
Kong twice a mouth. 'Fhe town is the seat of several important j 
missions, of which the first was founded in 1846. That supported | 
by the American board had in 1876 issued 1,300,000 copies ol j 
(iiinese books and tracts, 

FUCHS, JOHANN NEPOMUK VON (1774-1856), German | 
chemist and mineralogist, was born at Mattenzell, near llrennberg i 
in the bavarian Forest, on tlu* 15th of May 1774. In 1807 he j 
became professor ol t'hemistry and mineralogy at the university j 
of Landshul, and in 1823 consen'ator of the mineralogk'al I 
collections at Municl), where he wa.s appointed profe.s.sor of • 
mineralogy three vears later, on the nmioval thither of the 
university of Land.shut. He retired in 1852, was ennobled by 
the king of Bavaria in 1854, and died at Munich on the 5th of 
March 1856. His name is chiefly known tor his mineralogical 
observations and for his work on soluble glass. 

Mis tollccted work.s, including Vin'i dou I'in/htss dev Chrmie iind 
Minevidonie. (1824), the Satitvin'^ihichtc des Miueyalreichs (1842), 
C^hei die Theotien dev Iirde (18.44), were published at Munich in 1856. 

FUCHS, LEONHARD (150T -1566), German physician and j 
botanist, was born at Wembdingen in Bavaria on the 17th 
of Jantiarv 1501. He attended school at Heilbronn and Erfurt, 
and in 1521 graduated at the university of Ingolstadt. About 
the same time he espoused the doctrines of the Reformation. 
Having in 1524 received his diploma as doctor of medicine, he 
practised for two years in Munich. lie became in 1526 profe.ssor 
of medicine at Ingolstadt, and in 1528 phy.sician to the margrave 
of Anspach. In Anspach he was the means of saving the lives 
of many during the epidemic locally known as the “ English 
sweating-sickness.’’ By the duke of Wiirttemberg he was, in 
1535, appointed to the profe.s.sorship of medicine at the university 
of Tiibingen, a post held by him till his death on the loth of May 
1566. Fuchs was an advocate of the Galenic school of medicine, 
and published several Ijitin translations of ^^reatises by its 
founder and by Hippocrates. But his most important publica- 
tion was Dr historia stirpium commentarii insignes (Basel, 1542), 
a work illustrated with more than five hundred excellent outline 
illustrations, including figures of the common foxglove and of 


another species of the genus Digitalis, which was so named by 
him. 

FUCHSIA, .so named by Plumicr in honour of the botanist 
Leonhard Fuchs, a genus of plants of the natural order Onagraceac, 
characterized by entire, usually opposite leaves, pendent flowers, 
a funnel-shaped, brightly coloured, quadripartite, deciduous 
calyx, 4 petals, alternating with the calycine segments, 8, rarely 

10, exserted stamens, a long filiform style, an inferior ovary, 

and fruit, a fleshy ovoid many-seeded berry. All the members 
of the genus, with the exception of the New Zealand species, 
F. rxcoriicata, F. Colensoi and F, procumbens, are natives of 
Central and South America — occurring in the interior of forests 
or in damp and shady mountainous situations. The various 
species differ not a little in size as well as in other characters ; 
some, as F. verrucosa, being dwarf shrubs ; others, as F. arho- 
rescens andF. attaining a height of 12 to 16 ft., and having 

stems several inches in diameter. Plumicr, in his Nova plan- 
tarum Ameriranarum genera (p. 14, tab. 14, Paris, 1703), gave 
a description of a species of fuchsia, the first known, under the 
name of Fuchsia Iriphylla, flore coccineo, and a somewhat con- 
ventional outline figure 
of the same plant was 
published at Amster- 
dam in 1757 by Biir- 
mann. In the Hisloire 
des plantes medicinales 
of the South American 
traveller Feuillee(p. 64, 
pi. XLVii.), written in 
1709- 1 71 1, and pub- 

11. shed by him with his 
Journal, Paris, 1725, 
the name Thilco is 
applied to a species of 
fuchsia from (‘bile, 
which is described, 
though not evidently 
.so figured, as having 
a pentiimerous calyx. 

The F. cocci nea of Alton 
(fig.) (see j. J). Hooker, 
in Journal LinneanSoc., 

Botany, vol. x. p. 458, 

1867), the first spec'ies 
of fuchsia cultivated in 
England, where it was 
long confined to the 
greenhouse, was brought 
from .South America by 
Captain Firth in 1788 and placed in Kew Gardens. Of this 
species Mr Lee, a nurseryman at Hammersmith, soon after- 
wards obtained an example, and procured from it by means 
of cuttings several hundred plants, which he sold at a guima 
each. In 1823 F. macrostemma and F. gracilis, and during 
the next two or three years several other species, were intro- 
duced into England : but it was not until about 1837, or 
soon after florists had acquired F. fulgens, that varieties of 
interest began to make their appearance. The numerous 
hybrid forms now existing are the result chiefly of the 
intercrossing of that or other long-flowered with globose- 
flowered plants. F. Venus ■‘Victrix, raised by Mr Gulliver, 
gardener to the Rev. S. Marriott of Horsemonden, Kent, and sold 
in 1822 to Messrs Cripps, was the earliest w-hite-sepalled fuchsia. 
The first fuchsia with a white corolla was produced about 1853 
by Mr Storey. In some varieties the blossoms are variegated, 
and in others they are double. There appears to be very little 
limit to the number of forms to be obtained by careful cultivation 
and selection. To hybridize, the flower as soon as it opens is 
emasculated, and it is then fertilized with pollen from .some 
different flower. 

Ripe seed is sown either in autumn or about February or March 
in light, rich, well-drained mould, and is thinly covered with 



Fuchsia roecinca, J nat. size*. 

I, FlowtT cut opni after removal of 
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sandy soil and watered. A temperature of 70® to 75® Fahr. has 
been found suitable for raising. The seedlings are pricked off 
into shallow pots or pans, and when 3 in. in height are transferred 
to 3-in. pots, and are then treated the same as plants from 
cuttings. Fuchsias may be grafted as readily as camellias, 
preferably by the splice or whip method, the apex of a young 
shoot being employed as a scion ; but the easiest and most usual 
method of propagation is by cuttings. The most expeditious 
way to procure these is to put plants in heat in January, and to 
take their shoots when 3 in. in length. For summer flowering 
in England they are best made about the end of August, and 
should be selected from the shortest-jointed young wood. They 
root readily in a compost of loam and silver-sand if kept close 
and sprinkled for a short time. In from two to three weeks they 
may be put into 3-in. pots containing a compost of equal parts of 
rich loam, silver-sand and leaf-mould. They are subsequently 
moved from the frame or bed, first to a warm and shady, and 
then to a more airy part of the greenhouse. In January a little 
artificial heat may be given, to be gradually increased as the 
days lengthen. The side-shoots are generally pruned when they 
have made three or four joints, and for bushy plants the leader is 
stopped soon after the first potting. Care is taken to keep the 
plants as near the glass as possible, and shaded from bright 
sunshine, also to provide them plentifully with water, except 
at the time of shifting, when the roots should be tolerably dry. 
For the second potting a suitable soil is a mixture of well-rotted 
cow-dung or old hotbed mould with leaf-mould and sandy peat, 
and to promote drainage a little peat-moss may be placed 
immediately over the crocks in the lower part of the pot. Weak 
liquid manure greatly promotes the advance of the plants, and 
should be regularly supplied twice or thrice a week during the 
flowering season. After this, water is gradually withheld from 
them, and they may be placed in the open air to ripen their wood. 

Among the more hardy or half-hardy plants for inside borders 
are varieties of the Chilean species, F, macrostemma (or F. 
fnagrllanira)y a shrub 6 to 12 ft. high with a scarlet calyx, such 
as F. m. ^hhosa, F. m. gracilis \ one of the most graceful and 
hardy of these, a hybrid F. riccarloai, was raised at Riccarton, 
near Edinburgh, in For inside culture may l)e mentioned 

F. bnliviam (Bolivia), 2 to 4 ft. high, wdth rich crimson flowers 
with a trumpet-shaped tube ; F. corymhtflora (iVru), 4 to 6 ft. 
high, with scarlet flowers n(‘arly 2 in. long in long terminal 
f lusters ; F. fulgens (Mexico), to 6 ft., with drooping apical 
clusters, of scarlet flowers ; F. micro phylla (('cntral America), 
with small leaves and small scarlet funnel-shaped flowers, the 
petals deep red ; F. prorumhens (New Zealand), a pretty little 
creeper, the small flowers of w'hich are succeedc^l by oval magenta- 
crimson berries which remain on for months ; and P\ splendens 
(Mexico), 6 ft. high, with very showy .scarlet and green flowers. 
But these cannot compare in l)eauty or freedom of blo.ssoin w^ith 
the numerous varieties raised by gardeners. The nectar of 
fuchsia flowers has been sliown to contain nearly 78 % of cane 
sugar, the remainder being fruit sugar. The berries of some 
fuchsias are subacid or sweet and edible. From ( crtain species 
a dye is obtainable. The so-called “ native fuchsias of .southern 
and eastern Australia are plants of the genus Correa, natural 
order Rutaceae. 

FUCHSINE. or Mauenta, a red dyestuff consisting of a mixture 
of the hydrochlorides or acetates of pararosaniline and rosaniline. 
It was obtained in 1856 by J. Natanson (Ann., 1856, 08, p. 297) 
])y the action of ethylene chloride on aniline, and by A. W. 
Hofmann in 1858 from aniline and carbon tetrachloride. It 
is prepared by oxidizing “ aniline for red ” (a mixture of aniline 
and ortho- and para-toluidine) with arsenic acid (H. Medlock, 
Dingier s Poly. Jonr., i860, 158, p. 146) ; by healing aniline 
for red with nitrolienzene, concentrated hydrochloric acid and 
iron (Coupler, Her., 1873, 6, p. 423) ; or by condensing formalde- 
hyde with aniline and ortho-toluidine and oxidizing the mixture. 
It forms small crystals, showing a brilliant green reflex, and is 
soluble in water and alcohol with formation of a deep red solution. 
It dyes silk, wool and leather direct, and cotton after mordanting 
with tannin and tartar emetic (see Dyeing). An aqueous solu- 


tion of fuchsinc is decolorized on the addition of sulphurous 
ncid, the eiisily soluble fuchsine sulphurous acid being formed. 
This solution is frecjuently used as a test reagent for the detection 
of aldehydes, giving, in most cases, a red coloration on the 
addition of a small quantity of the aldehyde. 

The const iintkm of the Inch sine bases (puraro.sanilin(‘ and ro.s- 
aniline) was determined by K. and O. h'ischer in 1878 (./«>/., 1878, 
i<>4, p. 242) ; A. W. Hofmann having ])revioiisly showm that oxi- 
dation of pure aniline alone or of pure toluidine yielded no fuchsine, 
W'hilst oxidation of a mixture of aniline and para-toluidine gave 
rise to the line red dyestuff para-fuchsint; (pararosaniline hydro- 
chloride) 

Colour base (pararo.saniline). 

110 C(CJI,NTI.,),- 11 CI H ,0 4 -(n..N-r„U 4 )X : C,.lli : Nll.Cl. 

Par.irostiuiline hyilroehloriile. 
A. Rosenstielil (fahres.^ i8oi>, ]). (h>^) found also tliat dillerent 10s- 
anilincs w’ere obtained aeeording to whetlier ortho- or iKira-toluidine 
was oxidized with aniline ; and he gave the name rosiiniliut' to the 
one obiaiiietl fiom aniline and ortho-toluidine, ros(*rving the term 
pararosaniline lor the other, ll. and O. Fisclier showed that these 
compounds wen* derivatives of triphenvlmethane and tolyldi- 
phenylmethane resj)e(.tively. I*ararosani!ine was n*duee<l to the 
corresponding leuco (ompoutid (j)araleucaniline), fioin which by 
diazolization and boiling with aleohol, the parent hydrocarbon was 
obtained 

(ll..N-r,H,).,r ; C,.Hi : N n,('l--->TlC(CV l,Nll,dICl)3-->llC(( 
Pararosiuiilmi* hvdrochloiide. Paraleiicaniline. 

->HC((yi,)., 

1 riph(“n> linetham*. 

The reversi* .series of opiualions was al.so ( arried out by Ibe Fi.schers, 
triphenylmet bane being nitrated, and the inlio compound then 
reduced to tiiamiiiotriphenylmethane or par.ili-iieauiline, wliieh on 
careful oxidation is converte<l into the dyestuff. .A siiuilar si-ries ol 
reactions was eaiiied out with rosaniline, w'hich was .shown to he 
the corre.sponding derivative* of toIyhliphenN'hm tliane. 

The free pararosaniliiu*, t',„l I,j,N /.), and tosanilme, C .,,,1 
may be obtained by j)u*cipitating solutions ot their salt*, willi a 
caustic alkali, colourless jirecipitates being obtained, which crystal 
lizc tiom liol whaler in the* form of neejdles or plates. 'I'lu* position 
of the amino groups in paraio.sanilme was deterinim*cl bv Ihe work 
ol 11 . Caro aiul C. (iraebe (Jicr , 1878, n, p. 1 ^48) and ol K and O. 
F'isclier i88r>, 13, p 2204) as follows: Nitrous acid eoiiverts 

pararosaniline into aiiriii, wiiieh w'hen sujierheated with water yields 
para-dioxvhenz()ph<‘non(r \s the liydroxvl groups in am in eorre- 
.spond to tin* ammo groups in ])araio.saniliiit*, Iwc ol the.se m the 1, liter 
compoimd mu.st he in 1h»* ])ara jiosition. 7 ’he third is also in the 
para position* for if lienz.ildehyde be comlens(‘d with aniline, 
coiielcnsalion occurs in the para jiosition, fe^i the* compeumd teirnu'el 
may be converte*d into para-dioxybenzophe‘iu)m*, 

(\.li,CHO->C«Hj,Cl l(C„lbNn..)..-^>C,jl I4OI I)., 

but if jiara-nitrobenzalcjehyde* he* used in the above* re‘action and the 
re*sultiiig nitro conij>oiirid N(>.,'( ,.1 (Cj.lbXII.,).^ he rediae-d, 
tlii*ii ]>araro.saniliiie is the final ])re)duc 1, and tonsi‘ijue'nUv tin* third 
ammo grouj) oceupics th** jxir.i posit lem. Many eleriv'alive*s of jKira- 
reisaniline* ami uxsanilme are known. 111 which the* hydreigen atemis ot 
the ammo groups are ie]>Jaced hj" alkyl gre)U]>s ; this has the e ffee I 
of producing a blue or viole t .sliaele, whie h ii<*ce»nies deep<‘r .is the 
numheir of groups increases (.see Dvmnc;). 

FUCINO, LAGO D1 [I .at. Lacus Fucinm], a lake bed of llie 
Abruzzi, Italy, »n the provinee of Aquila, 2 ni. IC. of the town of 
Avezzano. The lake was 37 m. in circumference and 65 ft. d(‘ep. 
From the lack of an outlet, the level of the lake^ was suliject to 
great variations, often fraught with di-sastrous eon.secjuence'.s. 
As early as a.d. 52 the emperor (‘laudms, realizing a project of 
Julius C aesar, constructed a tunnel 3^ ni. long, with 40 shafts at 
intervals, by w'hich the surjilus waters found an outlet to the 
J.iris (or Clarigliano). No less than 30,000 workmen were em- 
ployed for eleven years in driving this tunnel. In the following 
reign the tunnel was allowed to fall into disrej)air, but was 
repaired by 'J’rajan. When, however, it finally went out of u.se i.s 
uncertain. The various attempts made to reopen it from 1240 
onwards were unsuccessful, by 1852 the lake had gradually 
risen until it was 30 ft. above its original level, and had become a 
source of danger to the surrounding countryside. A company 
undertook to drain it on condition of becoming proprietors of the 
site when dry ; in 1854, however, the riglits and privileges were 
purchased by Prince Giulio Ibrlonia (d. 1886), the great Roman 
banker, who carried on tlie work at his own exjiense until, in 1876, 
the lake was finally drained at the cost of some £1,700,000. 'I he 
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reclaimed area is I2i m. long, 7 m. broad, and is cultivated by 
families from the Torlonia estates. The outlet by which it was 
drained is 4 m. long and 24 srj. yds. in section. 

See A. Bri.s.sc and L. (Ic Rotron, Le Dessdehement du lac Fucin, 
ex^cHti par S. F. le Pnnee A. Torlonia (Home, 187O). (T. As.) 

FUEL ( 0 . Fr. fniaile, popular Lat. jocalia, from jocusy hearth, 
fire), a term applicable to all substances that can be usefully 
employed for the production of heat by combust ion. Any 
element or combination of elements susceptible of oxidation may 
under appropriate conditions be made to burn ; but only those 
that ignite at a moderate initial temperature and burn with com- 
paratis’c rapidity, and, what is practically of more importance, 
are obtainable in (juantity at moderate prices, can fairly be 
regarded as fuels. Tlic elementary substances that can be so 
classed are primarily hydrogen, carbon and sulphur, while others 
finding more special applications are silicon, phosphorus, and the 
more readily oxidizablc metals, such as iron, manganese, alu- 
minium and magnesium. More important, however, than the 
elements are the carbohydrates or compounds of carbon, oxygen 
and hydrogen, which form the bulk of the natural fuels, wood, 
peat and coal, as well as of their liquid and gaseous derivatives — 
( oal-gas, ('f)al“tar, pitch, oil, &c., which liave high values as fuel, 
(arbon in the elementary form has its nearest representative in 
the carbonized fuels, charcoal from wood and coke from coal. 

Solid Fuels. 

Wood may be considered as having the following average 
composition when in the air-dried state : Carbon, 39-6 ; hydro- 
Wood. 1*0; water, 20%. 

When it is fre.shly felled, the water may be from 18 to 
50 Air-dried or even green wood ignites readily when a con- 
siderable surface is exposed to the kindling flame, but in large 
masses with r(‘gular or smooth surfaces it is often difficult to get 
it to burn. When previously torrefied or scorchetl by licating to 
a temperature of about 200", at which incipient charring is setup, 
it is exceedingly inflammable. Tlie ends of imperfectly charred 
boughs from the charcoal heajjs in this condition are used in Paris 
and other large towns in France for kindling purposes, under the 
name of funierons. The inflammability, however, varies wdth 
the density, -the so -called hard woods, oak, beech and maple, 
talving fire less readily than the sofu^r, and, more especially, 
the conifenius varieties rich in resin. The calorific power of 
absolutely dry woods may as an average lie taken at about 4000 
units, and when air-dried, i.r. containing 25 of water, at 2800 
to 3000 units. 'Fhcir evaporative values, i.e. the quantities of 
water evaporated by unit weight, arc 3-68 and 4-44. 

Wood being essentially a flaming fuel is admirably adapted for 
use with heat-receiving surfaces of large extent, such as loco- 
motive aiul marine boilers, and is also very ('lean in use. The 
absence of all rtdiesiem in the cinders or unburnl carbonized 
residue causes a large amount of ignited particles to be projec'tcd 
from the chimney, when a rapid (fraught is used, unless special 
s|>ark-catcliers of wire gauze or .some analogous contrivance are 
used. VMieii burnt in open fireplaces the volatile products given 
off in th(* apartment on the first heating have an acrid penetrat- 
ing odour, whi('h is, however, very gera^rally considered to be 
agreeable. Owing to the large amount of water present, no very 
high temperatures can be obtained by the direct combustion of 
wood, and to procjuce these for metallurgical purposes it is 
necessary to convert it previously either into charcoal or into 
inflammable gas. 

Peat includes a great numlier of substances of very unequal 
fuel value, the most recently formed spongy light brown kind 
Famt. approxiinating in composition to wood, while the 
dense pitchy brow'ii compact substance, obtained from 
the bottom (^f bogs of ancient formation, may be compared with 
lignite or even in some instances \vith coal. Unlike wood, how- 
ever, it contains incombustible matter in variable but large 
quantity, from 5 to 15 % or even more. Much of this, when the 
amount is large, is often due to sand mechanically intermixed ; 
when air-dried the proportion of water is from 8 to 20 %. When 
these constituents are deducted the average composition may 


be stated to be — carbon, 52 to 66 ; hydrogen, 4*7 to 7*4 ; oxygen, 
28 to 39 ; and nitrogen, 1 5 to 3 %. Average air-drieif peat may 
be taken as having a calorific value of 3000 to 3500 units, and when 
dried at 100° C., and with a minimum of ash (4 to 5 %), at about 
5200 units, or from a quarter to one-third more than that of an 
equal weight of wood. The lighter and more spongy varieties of 
peat when air-dried are exceedingly inflammable, firing at a 
temperature of 200*^ C. ; the denser pulpy kinds ignite less readily 
when in the natural state, and often require a still higher tempera- 
ture when prepared by pulping and compression or partial 
carbonization. Most kinds bum with a red smoky flame, develop- 
ing a very strong odour, which, however, has its admirers in the 
same way that wood smoke has. This arises from the destructive 
distillation of imperfectly carbonized organic matter. The ash, 
like that of wood, is light and powdery, except when much .sand 
is present, w^hen it is of a denser character. 

Peat is principally found in high latitudes, on exposed high 
tablelands and treeless areas in more temperate climates, and 
in the valleys of slow-flowing rivers, — as in Ireland, the west of 
Scotland, the tableland of Bavaria, the North Uerman plain, 
and parts of the valleys of the Somme, Oise and a few other 
rivers in northern France. A principal objection to its use is its 
extreme bulk, which for equal evaporative effect is from 8 to 18 
times that of coal. Various methods have Ixicn proposed, and 
adopted more or less successfully, for the purpose of increasing 
the density of raw peat by compression, either with or without 
pulping ; the latter process gives the heaviest products, but tlie 
improvement is sciircely sulTiccnt to cxjtnpensale for the cost. 

Lignite or brown coal is of intermecliate character between 
peat and coal proper. The best kinds arc undistinguishable in 
quality from free- burning coals, and the lowest earthy 
kinds are not eiqual to average peat. When freshly 
raised, the proportion of water may be from 45 to 50 % and 
even more, w'liich is reduced from 28 to 20 % by exposure to 
dry air. Most varieties, however, when fully dried, break up 
into powder, which considerably diminishes their utility as fuel, 
as they cannot be consolidated by coking. Lignite dust may, 
however, be compacted into serviceable blocks for burning, by 
pressure in machines similar to those used for brick-making, 
either in the wet state as raised from the mines or when kiln- 
dried at 2oo‘^ ('. This method was adopted to a very large extent 
in Prussian Saxony. The calorific value varies between 3500 
and 5000 units, and the evaporative factor from 2-16 when freshly 
raised to 5 *84 for the best kinds of lignite wlien perfectly dried. 

Of the other natural fuels, apart from coal ((/.v.)> most 
important is so-called vegeUible refuse, such as cotton stalks, 
brushwood, straw, and the woody residue of sugar-cane 
after the extraction of the saccliarine juice known as 
megasse or cane trash. These are extensively used in 
countries where wockI and coal arc scarce, usually for 
providing steam in the manufactures where they arise, c.g. 
straw for thrashing, cotton stalks for ploughing, irrigating, or 
wrovking presses, and (^ane trash for boiling down sugar or driving 
the cane mill. According to J. Head {Froc. lust, of Civil En- 
gineers, vol. xlviii. p. 75), the evaporative values of i lb of these 
different articles when burnt in a tubular boiler are-'-coal, 8 lb , 
dry peat, 4 IT); dry wood, 3-58- 352 lb; cotton stalk.s or 
megasse, 3*2- 27 lb; straw, 2 -.16- 2 *30 lb. Owing to Ihi? 
siliceous nature of the ash of straw, it is desirable to have a 
means of clearing the grate bars from slags and clinkers at short 
intervals, and to use a steam jet to clear the tubes from similar 
deposits. 

The common fuel of India and Egypt is derived from the 
dung of camels and oxen, moulded into thin cakes, and dried 
in the sun. It has a very” low' heating power, and in burning 
gives off acrid ammoniacal smoke and vapour. 

Somewhat similar are the tan (uikes made from spent tanners* 
bark, which are used to some extent in eastern France and in 
Gcmany. They are made by moulding the spent bark into cakes, 
which are then slowly dried by exposure to the air. Their effect 
is about equivalent to 80 and 30 % of equal weights of wood and 
coal respectively. 
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certain proportion, from one-fourth to one-third, of the sulphur T.,; hears o7 ^omlSrof and ^^pounds wUl 

content being .sacrificed, in order to raise tlie mass to a sufficient found in most of the larger works on jihysical and chemical constants ; 

tem[x;rature to allow the remainder to melt and __ 

run flown to the collecting basin. Another applica- citri.u aci c ^ • Water cvu - 1 

lion is in the so-called “ pyrilic .smelting,” where h, tfriVc it " 

ores of copper containing iron pyrites, FeS.^, . . __ _ I 

arc smelted with appropriate fliixes in a hot blast, Westphalian gas coals . 034 h-42 2*83- 6 -^^^ 0-3^ u‘4f, }6-0o-7-45 lb,’ 

without preliminary roasting, 1 he sulphur and iron Do. bituminous coals o ljk i)-nj i-o?- 0-24 o S8 j 

of the pyrites giving sufficient heat by oxidation to Do. dry coals . . i t)3-5*;o o-24-o-48 7 03- 8*31 I 

liquefy Iwth slag and mcfal. Phosphorus, which is w.•UJh"t/^^ol.l ‘ ! I 

of value from Its low Igniting poini, receives its only Newcastle coals . . 192 2 -57 0-35 7 28 

application in the manufacture of lucifer matches. - - , J 

The high temperature produced by burning phosphorus is in | smies i.s given in the . I Leu/pi/fWes, 

part due to the product of combustion (phosphoric acid) being i malicrnuU* ycai-s. ihe followmg iifanYi; I)rincipal 

I- 1 1*1 r ' • 1 1 . t I 1 . 1 1 /i_ ,.1 fuel dements arc taken ironi the is.sue lor iijo8 ; thev arc exniessed 

solid, and therefore there is less heal absorbed than would be the jj^ gramme " caloiies '' or he.it units, sigmiymg the weight ul water 
case with a gaseous product. The .same effect is ob.served in a in grammes that can he raised I'^C. in teinjKrature liy tlieconibnslioii 
still more striking manner wdth silicon, which in the only special * gramme of the substance, when it is oxidized to the comlition 
case of its application to the production of heat, namely, in the ^‘‘^'ond column ; — 

De3.semer process of steel-making, gives rise to an enormous ; ‘ Element. | Product oi t'.onilmstion. I Calones.' ’ 

increase of temperature in the metal, sufficient indeed to keep - ■ — — - - - | — — 

the iron melted. The absolute calorific value of silicon is lower .Hydrogen . . j I <^undeiised to lifpiKl j 34,300 

than that of carbon, but the product of combustion (silica) , y ” as vajiom . . j 20,050 

being non-volatile at all furnace temperatures, the whole of ‘Di.imnn-l . . ! f'arbon dioxide, CO, . . . 7,808 

the heat developed is available for heating the molten iron, Gra])hile . . „ „ ... 7,900 

instead of a considerable part being consumed in the work of ! AmorphoiK . „ „ ... 1^,133 

volatilization, as is the case with carbonic oxide, which burns j ^ c t . 1 t l: 

’ . ^ Amorpliou*. . 1 .Silicon dioxide, SiO.. . . 0,414 

to waste in the air. I Cry.stallized . i „ „ “ . . . 0,570 

A ssav and Valuation of Carbonaceous I'uels. ~\ho uiihiy or rahic \ Phosphorus . . ' Phosphoiie peiitoxidc, J’..n . 5,058 . 

of a fuel depends upon two principal factors, namely, its calorific . Sulphur . . . : Sulphur dioxide, SO,, g.iseous . 2,105 

c J rifi' power and its calorific intensity or jiyrometric cllcct, that j I 

*' is, the sensible tern peratuie of the nrodiie Is of combustion. 1 1. _ t 1 j • *. r .*1 * • • 1 i. 

Ti,c first of tlicse is constant for Ay parlic.ilar prfKliu t of Ihen-sults may .also bo expressed in tor.ns of tl.o atomic .•.pnvali.at 
combustion inclopcndcnily of tbe method bv which tho l.urninft is the combustible by niultiplyiiiR the above values by the atomic 
effected, whclhet by oxyseii, air or a re.lticible metallic oxide. It oi the substance, iz for carlKiu, 28 lor silicon 

is mo,st conveniently <letermiue<l in tl.c laboratory l,y measiirmK hydrogen the calonlic v.ilu,' as foim.l by 

the heat evolved during the coml.usl.on ot a Kiveii weiglit of tl.e fuel. «•'’ ‘^<‘lo‘-imetor is higlier lhaii that obUmable under working con- 
Tlu- metlioil ot l-ev is Thompson ,s one of tl.e most «s<-ful. Tli<- 1 'f' .•.pial to the laten heat ol vol.itthr.a ion of 

calorimeter consists of a copper cyliuder in which a weighed .pianlitv reappear-s as heat wh.-n he vapour is cond.-nsed, 

of co,.l inlimately mixe.l «■ lli .0-12 pa.ts ol a mixture ol 3 pa.ts though under or.lmary conditi.ms of u.s. the vapour p.asses aw^^^^ 
of potassium chlorate ami 1 of pot .ssmm nitrate is dellagn.led [‘f of big her and lower 

un< ier a copper case like a .living bell, f-lace.l at 11.,- bottom ol a <leop ''al. es for s.icl. substances, the latf.r be.ng thoj« gene, ally 

. rii 1 -4 1 1 1 i. 4 . '11 ' * r I used in practice. Flu* dint*renc(*.s lor the more important conipoiind 

glass lar filled with a known weight of water. 1 he mixtuie i.s filed i lollow's • 

by a luse of lamyi-cottoii previously soaked in a nitn* solution and ■ f’* * ... f i r v r . 

dried The ga.ses produced liv the coinhiistion rising through the , C alorific \ alue. 

w’ahT .ire cooled, w'ith a coriespioiiding inciease of ttunpi-ratiin; in ; , Higher. Lower. 

tlu* latter, so that the difference between the temperature oh.seived /UetvU iie, ( .,1 1 , . 11,920 

before and after the experiment measures the h<Mt evolved The Ethvl''n<’, C ., 1 1 , .... 11,880 11,120 

instrument is .so con.striicl eel that 3<i grains (2 grammes) of roal .are = Methane, C . . . . 1 3 .^. 4 '' 

burnt in 2g,oio grain.s of Avater, or in the jiroportion ot 1 to 937, I Carlum monoxide, < <) . . 2,440 2,4.10 

these numbers being selected that the observed rise of temperature? | 'J'he caloiihi. intensity or pyiomehic effect of any particular fuel 

in i'alirenheit degree's corresponds to the recjuireil evafiorativi? value* j depi'uels upon so many variable element' th.d it cannot be deter- 

in pounds, subject onlv to a correction for the amount of heat j mmeil excejit by actu.d oxjienrnervt The older method 

absoi bed by the* mass ejf the instrument, lor which a .special coelticwnt 1 wa.s to multiply the weight of tin* ])rodui Is ol combustion 


Element. 


Hytirogen 

Carbon -- 
Di.imnnd 
Gra])hile 
Amorphoii-* 
Siliceui — 
Amorpliou*. 
Cry.stallized 
Plu>sphorub . 
Sulphur . 


j I Water, H, 0 , eondeii.seel to liipiid j 
1 1 ,, as vajiour . . j 

! f'arbon dioxuie, CO, . . . | 


j Silicon dioxide, SiO.,. 

' I'hospluiiie pL'iiloxide, J'./ . 

1 Suli>hur dioxide, SC)„ g.iseous 


I The re.sults may also he expresH(?d in terms of tlie atomic etpiivaleiit 
I of the comhustihlc by muUijilyiug the above value's by the atomic 
weight ol the siilistance, 12 for carbon, 28 lor silicon, tVi 

In all fuels containing hydrogen tlie calonlic value as found by 
the? caloriirx'tcr is higher than that obtainable? unde'r working con- 
! ditions by an amount e*(]ual to the late*nt heat ot volatilization of 
I w*ater which reapyieans as h(*at when the vaynuir is coneU'nse'd, 
! though under ordinary condition.s e^f u.se the vapour passi?s away nil* 

] condensed, liiis gives rise? to the* distinction of liigher and kiwer 
I calonlic values for such substances, the latter he*ing those? genet ally 
used in practice. The* diffe*renc(*.s lor the more important compound 
I gaseous luels an; as lollows ; - 

Calorific Value. 



1 ligher. 

1 .owt'r. 

Acetylene, ('., 11 , 

. 11,920 

1 1 ,500 

Ethyk'ix’, 1 J 

. 11,880 

1 1, 1 20 

Methane, f'H^ 

. 13,240 

1 1,910 

1 Carlum monoxide, ('( ) 

2,440 

2,4.|0 


absoi bed by the mass of the* instrument . lor which a .special coclticient 
is riiquired and must be expeiimcntally determined. The ordinary 
l)omb calorimebrr is also used. An apyiroximate method is based 
iiptin the reduction of le.ad oxide by the carlion and hydrogen of the 
coal, the amount of lead redtued alfoidiug a m<*asuie of tlie oxygen 
expended, whence the heating power m.ay be calculated, i part of 
pure carbon being cajiable of producing 34 1 times its weight of lead 
The operation is performed by mixing the wcigdied sample with a 
laige excc.ss of lilharee in a crucible, and expo.smg it to a bright 
n‘(l Jieal foi a .shoit time. After cooling, the crucible is bioken and 


was to multiply the weight of tin* jjrodiu Is ol combustion ,? 

by their spet.iiic heats, but tliis gavr; untnistworthy ” * 

results as a rule, on account of two ciieiinistances- the gn*at increase 
in sjiecitic heat at high temjH'ratim*s in comjiound gases such as 
w'atei and carbon dio'ide, and their iii.stability when heated to 
j8oo” or 2000*^ At -uch temperatures di.ssociation to .i notable 
extent l.ikes j>lace, esju-eially with the latter subst.mce, whic h is also 
readily reduced to carbon monoxide when brouglit in contact W'ith 
carbon at a red heat a change whicdi is attendeil with a large* 
heat absorption This etfec.t is higli(‘r with soft kinds of carbon, 


tb(‘ reduced Imtton of lead is cleaned and weighed. The results | such as charcoal or .soft coke, than with dense, coke, gas retort 
obtained by tins method are less accurate with coals containing | carbon or graphite. '1 hcM*. latter siilxstaiu. - , llierefoie, are ii ed 
much disposable hydrogen and iron pyrites than with those a]4)roxi- { wlien an intense local heal is reciuired, as, for example, in the Deville 
mating to anthraute, as the heat ef|uiv;dent of the hydrogen in ■ furnace, to w'hich air is supplied under jiressure Such a method is, 
excess of that reeptired to form water with the oxygen of the coal j however, only ol v(*ry .spenal application, the ordinal y im th(/d being 


is calculated as carbon, wdiile it is really about four times as great. 
Sulphur in iron pyrites also acts as a reducing agent ni>on litharge, 
and increa.ses the? apparent effect in a similar manner 

'Fhe evaporative jiower of a coal found by the above inetho<ls, 
and also by calculating the scpaiate calorific factors of the coin- 
poncmt.s as determined by the chemical analy.sis, is alw’ays consider- 
ably .above that olitained by actual combustion under a steam boiler, 
as in the kitter case numerous sources of loss, such as imperfect 
combustion of gases, loss of unburnt coal in cinders, &c , conic into 


to sujiply air to the tiie in excess of that recpiired to burn the fuel 
to jueveiit the reiliutiou f)t the carbon dioxi<le. The volume ot 
flame, however, is increased l»v iiici’t gas, and Iheie is a projiortiomite 
diminution ol the healing efletl. Under the mo.st favourable con- 
ditions, when the air emjdoyed has been previously rai.«e<l to a high 
temperature am! pressure, the highest attainable flame temperature 
from carlionaceous fuel seems to be. about 2ino‘’-2 400^’ (* ; this is 
reaJizecl in the bright spots or “ eye.s " of the tuyeres of lilast furnaces. 

Very much higlier tem]»<*ratures may b(? reac?iied when the products 


play, W’hich cannot be allowed for in laboratory ex[M*nmcnts. It is ! of combu.stion are not volatile, and the operation can be cfU*>cted 
usual, therefore, to determine the value of a coal by the combustion | l»y u.sing the fuel and oxidizing agent in the proportions exae Jy 
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required for perfect combustion and intimately mixed. These 
conditions are met in the “ Thermit ** process of (yoldschmidt, 
where finely divided alnininium is oxidized by the oxide of some 
similar metal, such as iron, inanganest! or chromium, the reaction 
being started by a jirimer of magnesium and barium peroxide. 
The reaction is so rapidly effected that there is an enormous rise in 
temperature, estimated to be 5400® F. (3000® which is sufficient 
to melt the most refractory metals, such as chromium. The slag 
consists of alumina which crystallizes in the forms of corundum and 
ruby, and is utilized as an abra.sive under the name of corul»in. 

The t.lieniical examination includes the determination of (1) 
moisture, (2) ash, {^) colte, (4) volalih* nialter, (<5) fixed carbon in 
coke, (0) sulphur, (7) chlorine, (8) ]>hosphonis. Moisture is deter- 
mined by noting th<* loss in wi-ight when a sample is heated at 100® 
lor about one hour. The ash is determined by healing a sample 
m a muffle furnace, until all the coinbiistilile matter has been burnt 
off. The ash, which generally contains silica, oxides of tlie alkaline 
earths, ferric oxide (which gives the ash a red colour), sulphur, 
is analysed hy tiu* otdinarv gravimetiic methods. The determination 
of coke is very iiiijiortaiit on account of th(‘ conclusions concerning 
the n.iture of the coal which it permits to b(^ drawn. sample is 
finely powdered and placed in a covered ])on elain cnicilde, which 
is surrounded liy an iiuter one, the space betueen them being packed 
with small coke. The crucibles aie heated in a wind furnace ior 
i to 1 J hours, then allo\\e»l to cool, the inner crucible removed, 
and the coke weighed. 'J‘he coke may be (i) juilvcrulent, (2) 
slightly fritted, (3) sjiongy and swelled, (4) comjiact. Ihiiverulcnt 
cokes indicate a non-caking bituminous coal, rich in oxygen if the 
.Linount lx* ludow fio Imt if the amount be very much less it 
gcmerally indical(*s a lignite ; if the amount be above Ho it indi- 
cates an anthracite containing little oxygen or hydrogen. A fritted 
coke indii'ales a slightly coking coal, whih* the spongy appearance 
points to a highly coking c0.1l which has l«*en jiarlly fused in the 
iiirnace. A compact coke is yielded by good coking coals, and is 
usually large in aniounl 'I’he volatile matters are delennimsl as the 
loss ot w<‘iglit on coking less the amount of moisture, 'fhe “ fixed 
cailion ” is tli(‘ cai bon nd.uned in the coke, which contairi.sin addition 
the ash aln’a<ly ilelennined. I’he li.ved carhon is therefore the diffei - 
viu'(‘ Ix'tween the coke ami tlie ash, and mav be cletermined from 
these llguies; <»r it may be determined direelly by burning off the 
coke 111 a iiiulfle and noting the lo.ss in weight. Sulphur may be 
present as (1) organic sulphur, (2) as iron pyiites or other sulphides, 
(3) as tlie .sulphates of calcium, aluminium .md otlu*r metals ; but 
the amount is generally so small tliat only the total .sulphur is 
<ietermmed. riiis is ellecti-d by healing a mixture ot the fuel 
with lime and .sodium carbonate in a porcelain dish to redness in a 
muffle until all the carbonaceous matter has been burnt off. The 
residm*, which cout.ims the sulphur as calcium sulphate, i.s Iraiis- 
ferred to a beaker containing water to which a little liromine !ias 
been added. Hydrochloric acid is carefully added, the liquid 
hltertsl and tlx* resxlue washed. To the filtrate ammonia is added, 
and tlxai hanum cldoiide, which jirecijiitales the suljihur as barium 
sulphate. Siiljiliur existing in the lonn of sulfiliates may be removed 
by washing a sanij>le with boiling water and determining the sulphuric 
acid 111 the solution. fhe washed s.imple is then tuseil in the usual 
w'ay to (h’termine the proportion of sulphur existing as iron iiyiites. 
The ilistinclion between snl]>hnr jiresenl as suljihate and sulphulc 
IS of importanee in the examination of coals intended for iron 
smelting, as tlx* sulphates ot the earthy metals are reduced by tlie 
gases of the Iiirnace to suljdiides, which pa.ss into the slag without 
atfectiiig the quality of the iron jiroduced, while the sulphur ot the 
metallic sulphides in the ash acts j)ie]udicially upon the metal, 
('oals tor gas making .should contain little sulphur, as the gases 
produced m the combustion are noxious and have very corrosive 
j)ro]>erties. Cdilorine is rarely determined, but when present in 
ijiuiiility it corrodes co[)per and brass boiler tubes, wdth which con.se- 
(jiieutly chlorine-bearmg coals cannot be used. The element is 
determined by 1 using with soda lime in a mutfle, dissolving the residue 
in water and pieeijutating with silver nitrate. Phospliorus is 
determined in tlx* ash by fusing it with a mixture of sodium and 
])otassiuin carbonati*s, extracting the lesidix* with hydrochloric acid, 
and twice evaporating to dryness with the .same acid. The residue 
is dissolyed in hydrochloric acid, a few drojis of feiric chloride added, 
and then ammonia lA excess. Tlxi precipitate of ferric pho.spliale 
is then treated as in the ordinary estimation of pho.sphates. 11 it be 
necessfiry todetennme the absolute amount of c.irbon and hydrogen in 
a fuel, the dried .sample is treated with copper oxide as in the ordinary 
estimation ot these elements in organic comiiounds. (H, B.) 

Liquid F uel. 

Vegetable oil i.s not used for fuel except for laboratory pur- 
poses, partly because its constituent parts are less adaptable 
for combustion under the conditions neces.sary for steam-raising, 
but chiefly because of the commercial difficulty of producing it 
with sufheient economy to compete with mineral fuel either solid 
or liquid. 

The use of petroleum as fuel had long been recognized as a 


scientific possibility, and some attempts had been made to adopt 
it in practice upon a commercial scale, but the insufficiency, 
and still more the irregularity, of the supplies prevented it from 
coming into practical use to any important extent until about 
1898, when discoveries of oil specially adapted by chemical 
composition for fuel purposes changed the aspect of the situation. 
'These discoveries of special oil were made first in Borneo and 
later in Texas, and experience in treating the oils from both 
localities has shown that while not less adapted to produce 
kerosene or illuminating oil, they are better adapted to produce 
fuel oil than either the Russian or the Pennsylvanian products. 
Texas oil did not hold its place in the market for long, because 
the influx of water into the wells lowered tlieir yield, but dis- 
coveries of fuel oil in Mexico have come later and will help to 
maintain the balance of the world’s supply, although this is still 
a mere fraction of the assured supply of coal. 

With regard to the chemical properties of petroleum, it is not 
neces.sary to say more in the present place than that the lighter 
and more volatile constituents, known commercially as naphtha 
and benzene, must be removed by distillation in order to leave 
a residue (‘omposed principally of hydrocarbons wffiich, while 
containing the necessary carbon for combustion, shall be suffi- 
ciently free from volatile (|iialitics to avoid premature ignition 
and consefiuent danger of explosion. Attempts have been made 
to use mule oil for fuel purposes, and these have had some 
success in the neighbourhood of the oil wells and under boilers 
of unusually good ventilation both as regards their cliimneys 
and the surroundings of their stokeholds ; but for reasons botli 
of commerce and of safety it is not desirable to use crude oil 
where some distillation is possible, 'i'he more complete the 
process of distillation, and the consequent removal of the volatile 
constituents, the higher the flash-point, and the more turgid 
and viscous is the fuel resulting ; ami if the process is carried to 
an extreme, the residue or fuel liecomcs difficult to ignite by tlie 
ordinal^” process of spraying or atomizing mecliaiiically at the 
moment immediately preceding combustion. The proportions 
which have been found to work (‘fficiently in jiractice are as 
follows : — 

Carbon ..... 88 *00 

Hydrogen . . . i^*75 *'.i 

Oxygen "o 

fotal . . joo 

The standards of safety for liquid fuel as determined by 
flash-point are not yet finally .settled, and are changing from time 
to lime. Tlie British admiralty reciuire a flash-point of 270" K, 
and to this high standard, and the coasequent viscosity of tin* 
fuel used by vessels in the Jiritish fleet, may partly be attributed 
the low rate of combustion that was at first found possible in 
them. The ( ierman adrn iralty have fixed a flash-point of 187'' 1 ^"., 
and have used oil of this standard with perfect .safety, and at the 
.same time with much higher measure of evaporative duty than 
has been attained in British war-vessels. In the British mer- 
cantile marine TdoyiTs Register has permitted fuel with a flash- 
point as low* as 150° F. as a minimum, and no harm lias resulted. 
The British Board of Irade, the department of the government 
which controls the safety of passenger vessels, has fixed a higher 
standard upon the basis of a minimum of 185°. In the ca.se of 
locomotives the flash-point as a standard of safety is of less 
importance than in the case of stationary or marine boilers, 
because the storage is more open, and the ventilation, both of the 
storage tanks and the boilers during combustion, much more 
perfect than in any other class of steam -l^oilers. 

The process of refining by distillation is also necessary to 
reduce two impurities which greatly retard storage and com- 
bustion, i.e. water and sulphur. Water is found in all crude 
petroleum as it issues from the wells, and sulphur exists in 
important quantities in oil from the Texas wells. Its removal 
was at first found very expensive, but there no longer exists 
difficulty in this respect, and large quantities of petroleum fuel 
practically free from sulphur are now regularly exported from 
Texas to New York and to Europe. 
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Water mixed with fuel is in intimate mechanical relation, and has since amalgamated with the Royal Dutch Petroleum Com- 
frequently so remains in considerable quantities even after the pany controlling the extensive wells in Dutch Borneo, and 
process of distillation. It is in fact so thoroughly mixed as to together they supply large quantities of liquid fuel for use in the 
form an emulsion. The effect of feeding such a mixture into a Far East. In the IJnited States of America liquid fuel is not 
furnace is extremely injurious, because the water must be decom- only used for practically the whole of the manufacturing and 
posed chemically into its constituents, hydrogen and oxygen, locomotive purposes of the state of 'I'exas, but factories in New 
thus absorbing a large quantity of heat which would otherwise York, and a still larger number in California, are now' discarding 
be utilized for evaporation. Water also directly delays com- the use of coal and adopting pctrolouin, because it is more 
bastion by producing from the jet a long, dull, red flame instead economical in its consumption and also more easily handled in 
of a short bright, white flame, and the process of combustion, transit, and saves nearly all the labour of stoking. So far the 
w^hich should take place by vaporization of the oil near the supplies for ('hina and japan have been exported from Borneo, 
furnace mouth, is postponed and transferred to the upper part of but the discoveries of new oil-fields in California, of a character 
the combustion-box, the tubes, and even the base of tlie chimney, specially adapted for fuel, have encouraged the belie! that it may 
producing loss of heat and injury ta the boiler structure. The : he possible to supply Chile and Peru and other South American 

most effective means of ridding the fuel of this dangerous j countries, where coal is extremely expensive, with ( alifornian 

impurity is by heat and settlement. The coefficients of expansion j fuel ; and it has also found its way across the Pacific to Japan, 

of water and oil by heat are substantially different, and a There are believed to be large deposits in West Africa, but in the 

moderate rise of temperature therefore separates the particles meantime the only sources of supply to those parts of Africa 
and precipitates the water, which is easily drawn off leaving where manufacture is progressing, i.e. South Africa and h'gypt, 
the oil available for use. The heating and precipitation arc are the oihficlds of liorneo and fexas, from whic'h the imjiort 
usually performed upon a patented system of settling tanks has well begun, from Texas to Alexandria \'ia the Mediterranean, 
and heating apparatus knowm as the Flanncr\'-Boyd system, and from Borneo to Cape Towui via Singapore, 
wrhich has proved itself indispensable for the successful use at In England, notwithstanding the fact that there exi.st the 
sea of petroleum fuel containing any large proportion of water. finest coal-fields in the world, there has been a surprising dcvelo]>- 
Thc laboratory and mechanical use of petroleum for fuel has ment of the use of petroleum as fuel. The Great Eastern railway 
already been referred to, but it was not until the. year 3S70 that adapted 120 locomotive cngini^s to its use, and these ran with 
petroleum was applied upon a wider and commercial regularity and success both on express passenger and goods 
ofltquid course of distillation of Russian crude trains until the increase in price due to short supjily compelled 

fuel. petroleum for the production of kerosene or lamp oil, a return to coal fuel. The London, Brighton iV Soiilli Coast 
large quantities of refuse were prodiKH^d— known by railway also began the adaptation of some of their locomotive 
the Russian name of astatki — and these w'erc found an incum- engines, but discontinued the use* of li(jiiid fuel from the sanu! 
brance and useless for any commercial purpose. To a Russian cause. Several large firms of contractors and cement manu- 
oil-refiner gifted with mechanical instinct and the genius for facturers, chiefly cm the banks of the Thames, made the same 
invention occurred the idea of utilizing the waste product as adaptations wdiich proved mechanic'ally successful, hut were 
fuel by spraying or atomizing it with steam, so that, the thick not continued when the price of licjuid fuel increased with the 
and sluggish fluid being broken up into particles, the air increased demand. 

necessary for combustion could have free access to it. The ' The chief factors of cc'onomy are the greater calorific \’alue 


earliest apparatus for this 
purpose was a .simple piece 
of gas-tube, into which the 
thick oil was fed ; by 
another connexion steam 
at high pressure was ad- 
mitted ■ to an inner and 
smaller tube, and, the end 
of the tube nearest to the 
furnace being open, the 
pressure of the steam blew 
the oil into the furnace, 
and by its velocity broke 
it up into spray. The ap- 
I)aratus worked with 
success from the first. Ex- 
perience pointed out the 
proper proportionate sizes 
for the inlets of steam and 
oil, the proper pressure for 
tiie steam, and the propor- 
tionate sizes for the orifices 




; I 

J 



of admission to the fur- 


I'U.. I. — Holden Burner. 


naces, as well as the sizes of 
air-openings and best arrangements of fire-bricks in the furnaces , 
themselves ; and what had been a waste product now liecame , 
a by-product of great value. Practically all the steam jiower , 
in South Russia, both for factories and navigation of the inland j 
seas and rivers, is now raised from astalki fuel. 

In the Far East, including Burma and parts of China and 
Japan, the use of liquid fuel spread rapidly during the years 1 
1899, T900 and 1901, owing entirely to the development of the 
Romeo oil-fields by the enterprise of Sir Marcus Samuel and the 
large British corporation known as the Shell Transport and 
Trading Company, of which he is the head. This corporation 


of oil than coal (about 16 lb of water per II) of oil fuel evaporated 
from a temperature of 212'’ F.), not only in laboratory practice, 
but in actual use on a large .scale, and the saving of labour both 
in transit from the source of supply to the place of use and in 
the act of stoking the furnaces. The use of cranes, 
hand labour with shovels, wagons and locomotives, 
horses and carts, is unavoidable for the transit of 
coal ; and labour to trim the coal, to stoke it when 
under combustion, and to handle the residual ashes, are all 
indispensable to steam-raising by coal. On the other hand, a 
system of pipes and pumps, and a limited quantity of skilled 
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labour to manage them, is all that is necessary for the transit j riveted and tested, so as to form a storage tank. From this tank 
and combustion of petroleum fuel ; and it is certain that even | a feed-pipe is led to a burner of the combined steam -and -oil 
in England will be found places which, from topographical i type already indicated, and this burner is so arranged ; 
and other circumstances, will u.se petroleum more economically as to enter a short distance inside the furnace fuel la 
than coal as fuel for manufacturing purposes under reasonable mouth. The ordinary fire-bars are covered with a thin loco- 
conditions of price for the fuel. layer of coal, which starts the ignition in the first 

'Fhe theoretical calorific value of oil fuel is more nearly realized place, and the whole apparatus is ready for work. The burner 
in practice than the theoretical calorific value of coal, because best adapted for locomotive practice is the Holden Burner 
the facilities for complete combustion, due to the artificial i (fig. 1), which was used on the Great Eastern railway. The 
admixture of the air by the atomizing process, are greater in ■ steam-pipe is connected at A, the oil-pipe at B, and the hand- 

wheels C and D are for the adjustment of the 
internal orifices according to the rate of com- 
bustion required. The nozzle E is directed 
towards the furnace, and the external ring 
FF, supplied by the small pipe G and the 
by-pass valve H, projects a scries of steam 
jets into the furnace, independent of the 
injections of atomized fuel, and so induces an 
artificial inrush of air for the promotion of 
combustion. This type of burner has also 
been tried on stationary boilers and on board 
ship. It works well, although the great con- 
sumption of steam by the supplementary ring 
is a difficulty at sea, where the water lost by 
the consumption of steam cannot easily be 
made up. 

Although the application of the new fuel 
for land and locomotive boilers has already 
been large, the practice at sea has 
been far more extensive. The reason 
is chiefly to be found in the fact that 
although the sources of supply arc at a dis- 
tance from Great Britain, yet they are in 
countries to whose neighbourhood British 
steamships regularly trade, and in which 
British naval squadrons arc regularly stationed, 
so that the tidvantagcs of adopting liquid fuel 
ha\ c been more immediate and the economy 
the case of oil than coal, and for this rca.son, among others, the more direct. The certainty of continuous supply of the fuel and 
practical evaporative results are proj)ortionately higher with the wide distribution of storage stations have so altered the 
ii(]uid fuel. In some cases the work done in a steam-engine by conditions that the general adoption of the new fuel for marine 
2 tons of coal has been performed by i ton of oil fuel, but in purposes becomes a matter of urgertcy for the statesman, the 
others thi‘ proportions have been as 3 to 2, and these latter can be merchant and the engineer. None of these can afford to neglect 
safely relied on in practice as a minimum. This saving, combined the new conditions, lest they be noted and acted upon by their 
with the savings of laI)oijr and transit already explained, will competitors. Storage for supply now exists at a number of sea- 
in the near future make the use of liquid fuel compulsory, except ports; London, Barrow, Southampton, Am.stcrdam, Copen- 
in places .so near to coal-fields that the cost of coal beiomcs liagen. New Orleans, Savannah, Now York, l^hiladelphia, 
sufficiently low to counterbalance the .savings in weight of fuel | Singapore, Hong Kong, Madras, Colombo, Suez, Hamburg, 
consumed and in labour in handling it. In some locomotive.s Port Arthur, Rangoon, Calcutta, Bombay, Alexandria, 
on the Great Eastern railway the consumjilion of oil and coal j Bangkok, Saigon, Penang, Batavia, Surabaya, Amoy, vSw'atow, 
for the same development of horse-power was as 17 lb oil is | Fuchow, Shanghai, Hankow, Sydney, Melbourne,'^ Adelaide, 
to 35 lb coal ; all, however, did not realize so high a result. : Zanzibar, Mombasa, Yokohama, Kobe and Nagasaki: also 

The mechanical apparatus for applying petroleum to steam- , in South African and South American ports, 
raising in locomotives is very simple. 'I'hc space in the lender j The British admiralty have undertaken experiments with 
usually occupied by coal is closed up by steel-plating closely ; liquid fuel at sea, and at the same time investigations of the 





Fig. 3. — Storasc of Liquid Fuel on Oil-carrying Steamers (Flannery-Boyd System). 
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possibility of supply from sources within the regions of the 
British empire. There is an enormous supply of shale under tlie 



fields are not under British control^ although developed 
entirely by British capital. The Italian admiralty have fitted 
sev::fal large warships with boiler apparatus to burn petroleum. 
'J'he German admiralty are regularly using liquid fuel on the 
China station. The Dutch navy have fitted coal fuel and licjuid 
fuel furnaces in combination, .so that the smaller powers required 


efficiency based on the thickest armour, the heaviest and most 
. . , numerous guns, the higliest maximum speed, and, last and not 

north-eastern counties of England, but no oil that can be pumjied | least, the greatest range of effective action based upon tin? 
— Still less oil with a pressure above it so as to “ gush ” like the | maximum supplies of fuel, provisions and other consumable 
wells in America — and the only sources of liquid supply under the | stores that the ship can carry. Now, if by changing the type 
British flag appear to be in Ikirma and Trinidad, The Borneo ‘ of fuel it be possible to rediu e its weight by and to abolish 

the stokers, who are usually more than half the ship's 
company, the weight saved will be represented not 
merely by the fuel, but by the consumable stores 
otherwise nece.ssary for the stokers. Conversely, the 
radius of effective action of the ship will be doubled 
as regards consumable stores if the crew h<‘ halved, and 
will be increased by 50 if the same weight of fuel be 
carried in the form of liijuid instead of coal. In space 
the gain hy using oil fuel is still greater, and 36 cubic 
feet of oil as stored are equal in practical calorific value 
to 67 cubic feet of coal according to the allowance usual 
for .ship's bunkering. On the other hand, coal has 
been relied upon, when placed in the side bunkers of 
iinarmoiired ships, as a protection against shot and 
.shell, and this ad^ antage, if it really exists, could not 
be claimed in regard to liquifl fuel. 

Recent experiments in coaling warships at sea have 
not been very successful, as the least had weather has 
firevented tlie safe transmission of coal biigs from the collier to 
the ship. 'I'he same difllculty docs not exist for oil fuel, whii'h 
has been pumped through flexible tubing from one shif) to the 
other even in comparatively rough weather. Smokelessness, 
.so important a ft^atun^ of .sea strategy, has not always been 
attained by liquid fuel, but wliere the combustion is compu te, 
by reason of suitable furnace arrangements and 
(‘areful manag(*ment, there is no smoke, 'the 
great drawback, however, to the u.sc of hijiiid 
fuel in last .small vessi'ls is the eonfined spai'e 
allotted to the boiltTs, sueh confinement being 
unavoidable in view of the high pf)wcr con- 
centrat(‘(l in a small hull. The British ad 
iniralty's exfierirnents, Jiowevrr, have gone far 
to solve the problem, and the quantity of oil 
wliK'h can he consumed by forced draught in 
confint'd boilers now more nearly equals the 
ijiiautity of coal consumed under similar con 
ditions. All recent ve.ssels built for the British 
navy arc so eonstruclecl that thesjiaces between 
ihi'ir tloiihle bottoms are oiUtight and capable 
of storing liquid fuel in the tanks so formed. Most recent hallle- 
ships ami cruisers luivc also liijuid fuel furniiee fittings, and in 
1010 it already appeared probable that the use of oil fuel in war- 
ships would rapidly develop. 

In view of recent accusations of insufiiciency of coal storage in 
foreign naval dj*pots, by reason of the allegation that coal .so 
stored quickly perishes, it is interesting to note that liquid fuel 
may be stored in tanks for an indefinite time without any 
deterioration whatever. 

In the ca.sr of merchant steamers large progress has also bicn 
made. I'he Shell 'J'ran.sport and Trading ( ornpariy hav(' twent \ - 
one vc.sscls successfully navigating in all parts of the 
world and using liquid fuel. Tlie Ilamburg-American tagesia 
Steam.ship ( ornpany have four large vessels .similarly merthaut 
fitted for oil fuel, which, how^ever, differ in furnace 
arrangements, as w'ill he liercaftcr de.scnhed, although using 
coal w'hen the fluctuation of the market renders that the more 
economical fuel. One of the large American tran.sallantic 
lines i.s adopting liquid fuel, and iTcnch, German, Danish and 
American mercantile vessels arc also beginning to use it in 
considerable amounts. 

In the case of very large passenger sleamerf;, such as those 
of 20 knots and upwards in the Atlantic trade, the saving in cost 
of fuel is trifling compared with the advantage ari.sing from the 
I’lG. 6. — Details of Exterior Elongation of iMimaco, Meyer System, greater w'eight and space available for freight. Adopting a basis 

or decrease may be considered almost a negligible quantity, of 3 to 2 as between coal consumption and oil consumption, 
The desideratum in a w'arship is to obtain the greatest fighting 1 there is an increase of 1000 tons of dead weight cargo in even a 



Details of ]^iniac(‘, Meyer System, 


may be developed by coal alone, and the larger powers by 
supplementing coal fuel with oil fuel. 'J’hc .speeds of .some 
vessels of the destroyer tyjie have by this means Ijccii accelerated 
nearly two knots. 

The questions wdiich govern the use of fuel in warships are 
more largely those of strategy and lighting efiiricncy than 
economy of evaporal ion. J ndeed, the cost of construe t- 
Advan- niaintaining in fighting elficieney a modern 

wanhips. warship is so great that the utmost use strategically 
must be olitained from the vessel, and in this compari- 
son the cost of fuel is relatively so small an item that its increase 
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Fig. 7. — Furnace on ss. ** Ferdinand T.anisz.*' A, it is proposed io do away w'itli this rinp 
of brickwoik as lieing useless ; 11, it is proposed to fill this spa<-e up, thus continuing lining 
ol furnace to cornlnistion chamber, and also to fit jirotection biicks in way of saddle plate. 


ships, whilst considerable additional speed 
is obtainable. The cost of the installa- 
tion, however, is very considerable, as 
it includes not only burners and pipes for 
the furnaces, hut also the construction ol 
oil-tight tanks, with pumps and numerous 
valves and pipe connexions. 

Fig. 2 sliows a burner of Rusden and 
Keles' patent as generally used on board 
.ships for the piirpow? of injtJcting the oil. 
A is a movable cap holding the packing B, 
which renders the annular .spindle M oil and 
steam tight. E is the outer casing contain- 
ing the steam jacket from which tlie steam, 
after being fed through the steam - supply 
pi|)C C, passes into the annular space sur 
rounding the spindle 1^. It will be seen that 
it the spindle P be travelled inwards by 
turning the handle N, the orifice at tlu*. 
nozzle RR will be o])cncd so as to allow 
tlu? steam to flow out radially. If at the 
same time the annular spindle M be drawn 
inwards by revolving the handle L, the oil 
which passes through the supply pipe F will 
also have emission at RR, and, coming in 
contact with the outflowing steam, will be 



Fu.. 8.— Fuel Tanks, &c., ol ss. “Miirex.*' 


medium-sized Atlantic steamer, and a collateral gain of about 
100,000 cul), ft. of measurement cargo, by reason of the ordinary 
bunkers Ixnng left quite free, and the oil being stored in the double 
bottom spaces hitherto unutilized except for the purpose of 
water ballast. 'J'ht* cleanliness and saving of time from bunkering 
by the use of oil fuel is also an important factor in passenger 


pulverized and sprayed into the furnace. Fig. 3 is a profile and 
plan ot a steamer adapted for carrying oil in bulk, and showing 
I all the storage arrangenumts for hanriling licpiid fuel. Fig. 4 shows 
I the interior arrangement of the l>oiler furnace of the steamshi]) 
' ** Trocas." A is broken fire-brick resting on the ordinary 
fire-bars, B is a brick bridge, C a casing of fire-biick intended 
to protect the riveted scam immediately above it from the direct 



Fig. 9. — Furnace Gear of ss. “ Murex.** 
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impact of the flame, and D is a lining of fire-brick at the back of the 
combustioii-box, also intended to protect the plating from the direct 
impact of the petroleum liaine. The arrangement of the furnace on 
the Meyer system is shown in fig. 5, where E is an annular pro- 
jection built at the mouth of the furnace, and IIB are spiral passages 
for heating the air bolore it passes into the furnace. Fig. e> shows 
the rings CC and details of the casting which forms the projt'ctiou 
or exterior elongation of tlie furnace. The brickwork arrangement 
adopted for the double-ended boilers on the ITamburg-American 
Steamship Company's “ Ferdinand I^eisz " is rejiresonted in tig. 7. 
The whole furnace is lined witli fire-brick, and the burner is mounted 
upon a circular disk plate which covers the mouth of the furnace. 
The oil is injected not by steam pulverization, but by pressure due 
to a steam-pump. The oil is Ijeated to about 60* C. bolore entering 
the pump, and further heated to 90® C. after leaving the pump. It 



handle lor adjusting the injector. In fig. lo, which repieseiits a 
section of the furnace, U is a fire-brick pier and K a lii<*-biu.k 
baffling bridge. 

It is found in practice lh.it lo l<*av<‘ onl the lire Ikus ordinaiilv 
used for coal produces a bcTter result witli licpiid fuel Ihnn the 
allemative system of k<M‘ping them in place and protecting them 
by a layer of brolom lire l>n( K. 

BoilcTs fitted upon all the above systems have been nm lor 
thousands of miles without trouble. In new consl ruction it is 
desirable to give larger combustion cliambers and longer and narrower 
boiler tubes tlian in the c.ise ol boilers intended loi the combii*'1ion 
ol coal .done. ch I'.*) 

(lascous Fuel. 

Strictly speaking, miicli, and somcTimes even mo.sl, of tiie 
heating efTccted by .solid or liquid fuel is iictually jierformed by 
tlie gases given off during the combustion. We speak, however, 
of gaseous fuel only in those cases where we supply a eombiistible 
gas from the outset, or where we produce from ordinary solid 
(or liquid) fuel in one pLace a stream of combustible gas which 
is burned in another place^ more or less distant from that where 
it has been generated. 

The various descriptions of gaseous fuel enqiloyed in ]>rai'tic(‘ 
may be cla.ssifjtid under the following lieads : 

I. N.atiiral Gas. 

11 . Combustible Gases obtained as by products m v.iiiou^ 
technical operations. 

If I. Go, 'll G.as (Illuminating C’.a.s). 

IV. Gombustible (hises obtained by the partial combii.stion of 
coal, &c. 

I. Natural Gas.- From time immemorial it has Ijeen known 
that in some parts of the Caucasus and of China large quantili<‘s 
of gases issue from the soil, sometimes under water, which can 
be lighted and burn with a luminous flame. 'The eternal 
fires of Baku belong to this class. In coal-mines frequently 
similar streams of gas issue from the coal ; these are railed 
“ blowers/' and when they are of somewhat regular occurrence 
are sometimes conducted away in pipes and used lor underground 
lighting. As a regular source of heating power, however, natural 
gas is employed only in some parts of the IJnited States, especially 
in Pennsylvania, Kansas, Ohio and West Virginia, where it 
always occurs in the neighbourhood of coal and petroleum 
fields. The first public mention of it was made in 1775, but it was 


not till 1821 that it was turned to use at Fredonia, N.Y. In 
Pennsylvania natural gas was discovered in 1859, but at first 
very little use was made of it. Its industrial employment dates 
only from 1874, and becana* of great importance about ten 
years later. Nobody ever doubted that the gas found in these 
localities was an accumulation of many ages and that, being 
tapped by thousands of bore-holtb, it must rapidly come to an 
end. This assumption was strengthened by the fact that the 
“ gas-wells,” which at first gave out the gus at a pressure of 700 
or 800. sonfetimes even of 1400 lb per sq. in., gradually showed 
a more and more diminisliing pressure and many of them ceased 
to work altogether. About the year 1890 the belief was fairly 
general that the stock of natural gas would soon be entirely 
exhausted. Indeed, the value of the annual production of natural 
gas in the I'nited States, computed as its equivalent of coal, 
was then estimated at twenty-one million dollars, in 1895 
twelve millions, in 1899 at eleven and a half inillitms. But the 
outputro.se again to a value of twenty -seven millions in 1901, 
and to fifty million dollars in 1007. Mostly the gas, derived 
from upwards of 10,000 gas-w't‘lls, is now artificially compressed 
to a pressure of 300 or 400 lb per s(|. in. by means of steam 
p(»w'cr or gas motors, led by the gas itself, and is conveyed over 
great distances in iron pipes, from 9 or 10 to 36 in. in diameter. 

1 In 1904 nearly 30,000 m. of pipe lines were in operation. In 
i()07 the quanlity of natural gas consumed in the United Slates 
(iu‘arly half of wliic h was in JVnnsyhania) was 400,000 million 
cub. ft., or nearly 3 cub. m. Canada (Ontario) also produces 
.some natural gas, reaching a maximum of alxnit $74^,000 in 
1907. 

'J'lie principal constituent of natural gas is always met ham*, 
CTl.,, of w hich it contains from 98*4 to 94 -o by volume. Tho.se 
gas(*s whic h contain less methane contain all the more hydrogen, 
viz. 2*9 t(» 2 c)' 8 'riiere is also some ethylene, ethane and 
carlion monoxide, rar(‘ly exceeding 2 or 3 %. The cjuantiti- 
of incombustible gase s— oxy gen, carbon dioxide, nitrogen - 
ranges from mere traces to about 5%. The density is from 
0*45 to 0*55. The heating power of 1000 cub. ft. of natural gas 
is ecjiial to from 80 to 120 lb, on the average 100 lb, of good 
coal, but it is really worth nnicdi more than this proportion 
w'ould indicate, as it burns cc>nipletelv, without smoke or a.shes. 
and without lequiring any manual labour, it is employed for 
all domestic and for most industrial purposes. 

TIh^ origin of natural gas is not properly understood, even 
now. 'rhe most natural assumption is, of course, that its forma 
lion is connected with that of the petroleum always found in 
the .same neighbourliuocl, the latter principally consisting of the 
higher-boiling aliphatic hydrocarbons of the methane .series. 
But wdience do they both come ? Some bring them into con- 
nexion with the formation of c:oal, others with the decomposition 
of animal remains, otlu;rs with that ol diaiomaecae, Ac., and 
even an inorganic origin of hotli petroleum and natural gas has 
l)een assumed by chemists of the lank of \). f. Mendeleeff and 
H. Moissan. 

II. Gases obtained as hy-pyodnds. — 'riuae are tw'o important 
c'ases in wliic h gaseous by-jiroducts are utilized as fuel ; botlj 
are intimately connec ted woth the manufacture of iron, but in 
a very different way, and the gascis are of very cliffcTcni 
composition. 

{a) lUashjurnacc Gase<i- 'I’lie gases issuing Irom the mouths 
of blast-furnaces (see Ikon ano Stkk.l) weie first utilized in 
1837 by Faber du Faiir, at \Va.sseralfingen. 'fhc ir u.se becamii 
more extensive after i860, and practically unive rsal after 1870. 
'rhc‘ volume of gas given c;fl jicr ton of iron made is about 158,000 
cub. ft. Its percentage composition by volume is : 
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(luc'dust in this gas. It is practically equal to a poor producer- 
gas (see below), and is evcr>'where used, first for heating the blast 
in Cowpcr stoves or similar apparatus, and secondly for raising 
all tlie steam refjuired for the operation of the blast-furnace, 
that is, for driving the blowing-engines, hoisting the materials, 
&c. Where the iron ore is roasted previously to l)eing fed into 
the furnace, this can also be done by this gas, but in some cases 
the waste in using it is so great that there is not enough left for 
the last purpose. The calorific power of this gas per cubic foot 
is from 8o to 120 B.Th.lJ. 

Since about 1900 a great advance has been made in this field. 
Instead of burning the blast-furnace gas under steam boilers 
and employing tlic steam for producing mechanical energy, the 
gas is directly burned in gas-motors on the explosion principle. 
Thus upwards of three times the metlianiral energy is obtained 
in comparison with the indirect way through the steam boiler. 
Aft»T all the power required for the operations of the blast- 
furnace has l^een supplied, there is a surplus of from 10 to 
20 h.p. for each ton of pig-iron made, whicli may be applied 
to any other purjiose. 

(h) Coke-oven Ccls'cs. — Where the ('oking of coal is performed 
m the old beehive ovens or similar apparatus the gas issuing 
at the mouth of the ovens is lost. The attempts at utilizing the 
gases in such cases have not been very successful. It is quite 
different where coke is manufactured in the same V'ay as ilhimin- 
ating gas, viz. by the destructive dis- 
tillation of coal in closed apparatus 1 j 

(retorts), heated from the outside. ' ' 

I'his industry, which is described in , ^ onstitmnt'; | 

detail in G. Lunge’s Coal - Tar and ■ 

Ammonia (Aih ed., 1900), origin- lly<lrogon, 1 1, . .j 

atofl in France, but has spread far IMcihanc, ('U‘ . . j 

more in Germany, where more than > C:iihon nioiioxido, U) 

half of the coke produced is made ; 

by it ; in the United Kingdom and the > ('*arb<m dioxide, CO. ! 

United States its progress has been Nilroj'f‘11, N , . ‘ . 

much slower, but there also it has long 

been recu^gnized as the only proper ; * 

method. 'I’he output of coke is 

increased by about 15 % in comparison with the beehive ovens, 
as the heat rer|nircd lor the process of distillation is not produced 
by burning fiarl of the coal itself (as in the bcehiA'<=i ovens), but 
by burning part of the gas. The (jiiality of the coke for iron- 
m iking is quite as good as that of beehive coke, although it 
differs from it in ap|iearanre. jMoreover, the }*ascs can he inuik? 
to yield their ammonia, their tar, and even their Ixuizene vapours, 
the value of which products sometimes excced.s that of tla' coke 
itself. And after all this there is still an excess of gas availahh* 
for any other purpose. 

As the principle of distilling the coal is just the same, whether 
the object is the manufacture of coal gas propei* or of coke as the 
main product, although there is rmich difienMice in the details 
of tile inanufactiire, it follows tlial the quality of the gas is very 
similar in both cases, so far as its heating value is concerned. 
Of course this heating value is less where the benzene has been 
extracted from coke-oven gas, since this <'omjx)und is the richest 
heal -producer in tlie gas. 1'his is, howcN'cr, of minor importance 
in the present case, as tlierc is only about i biai/ene in these 
gases. * 

I'he composition of coke-oven gases, after the extraction of 
the ammonia and tar, is about 5^^ h\’drogen, % methane, 
6 (!irbon monoxide, 2^^ ethylene and benzene, 0-5% sul- 
phiiretttal hydrogen, 1-5 % carbon dioxide, \ % nitrogen. 

HI. (\ial (ras{I[linninatwf, Gas ). — Although ordinary coal giis 
is primarily manufactured for illuminatiug purposes, it is also 
extensively used for cooking, frequently also for heating domestic 
rooms, baths, iVc,. and to some extent also tor industrial opera- 
tions on 11 small scale, wliere cleanliness and exact regulation of 
the work are of piariicular iinporlancc. In chemical laboratories 
it is preferred to every other kmd of fuel wherever it is available. 
The manufaetiire of coal gas being described elsewhere in this 
work (see Gas, § Mamifacture), we need here only point out that 


it is obtained by heating bituminous coal in fireclay retorts and 
purifying the products of this destructive distillation by cooling, 
washing and other operations. The residual gas, the ordinary 
composition of which is given in the table below, amounts to 
about 10,000 cub. ft. for a ton of coal, and represents about 
21 % of its original heating value, 56*5 % being left in the coke, 
5*5 % tar and 17 % being lost. As we must deduct from 
the coke that quantity which is required for the heating of the 
retorts, and which, even when good gas producers are employed, 
amounts to 12 % of the weight of the coal, or 10 % of its heat 
value, the total loss of heat rises to 27 %. Taking, further, into 
account the cost of labour, the wear and tear, and the capital 
interest on the plant, coal gas must always be an expensive fuel 
in comparison with coal itself, and cannot be thought of as a 
general substitute for the latter. But in many cases the greater 
expense of the coal gas is more than compensated by its easy 
distribution, the facility and cleanliness of its application, the 
general freedom from the mechanical loss, unavoidable in the 
case of coal fires, the prevention of black smoke and so forth. 
The following table shows the average composition of coal gas 
by volume and weight, together with the lieat developed by 
its single constituents, the latter being expressed in kilogram- 
calorics per cub. metre (0*252 kilogram-calorics- 1 British heat 
unit ; I cub. metre=35*3 cub. ft ; therefore 0*1123 calories per 


the same V'ay as illumin- 

1 cub. metre- 

I British heat unit per 

cub. foot). 
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One cubic metre of .such gas weighs 56S grammes. Rich gas, 
or gas made by the destructive distillation of certain bituminous 
schists, of oil, contains much more of the heavy hydrocarbons, 
and its heat-value is therefore rnucli higher than the ahosa*. 
'fhe carburet led water gas, very generally made in Amerii a, and 
sometimes employed in iMiglancl for mixing with coal gas, is 
of varying composition ; its heat-valiic is generally rather less 
than that of coal gas (see below). 

IV. Comhuslihle Ga^es produced by ihc Partial Combustion of 
Coaly (sre , — These form by far the most important kind of gaseous 
fuel. When coal is submitted to destructive distillation to 
produce the illuminating gas described in the preceding para- 
graph, oniy a comparati\'cly small projiortion of the heating 
value of tlie coal (say, a sixtli or at most a fiftli part) is obtained 
in the shape of gaseous fuel, by far the greater proportion remain- 
ing behind in the shape of eoke. 

An entirel) different class of gaseous fuels comprises those 
produced by the incomplete combustion of the total carbon 
conUiined in the raw material, where the result is a mixture of 
gases w'hich, being capablt* of combining witli more oxygen, can 
be burnt and employed for h(*aling purposes. Apart from some 
dc.scriptions of waste gases belonging to this class (of which the 
most notable are those from blast-furnaces), we must distinguish 
tw'o ways of producing such gaseous fuels entirely different in 
principle, though sometimes combined in one operation. The 
incomplete combustion of carbon may be brought about by 
means of atmo.sphcric oxygen, by means of water, or by a 
simultaneous combination of these two actions. In the first 
case the chemical reaction is 

, CfO=ro («); 

I the nitrogen accompanying the oxygen in the atmospheric air 
I necessarily remains mixed with carbon monoxide, and the result- 
' ing gases, which always contain some carbon dioxide, some 



GASEOUS] 


FUEL 


products of the destructive distillation of the coal, &c., are known 


as pfodurer gas or Siemens gas. In the second case the chemical 
reaction is mainly = /m • 


that is to say, the cjirbon is converted into monoxide and the 
hydrogen is set free. As hoih of these substances can combine 
with oxygen, and as there is no atmospheric nitrogen to deal 
with, the resulting gas (water gas) is, apart from a few impurities, 
entirely combustible. Another kind of water gas is formed by 


the reaction 


C + 2n..O-:CO.. + 2ll.. 


but this reaction, which converts all the carbon into the incom- 
bustible form of CO«, is considered as an unwelcome, although 
never entirely avoidable, concomitant of (b). 

'Ihe reaction by which water gas is prodiK'ed being endothermic 
(as wc shall see), this gas cannot be obtained except bv introducing 
the balance of energy in another manner. This might be done 
by he.ating the apparatus from without, but as this method would 
be uneconomical, the process is carried out by alternating tlje 
endothermic production of water gas with the exothermic 
combustion of carbon by atmospheric air. Pure water gas is 
not, therefore, made by a continuous process, but alternates 
with the production of other gases, combustible or not. But 
instead of constantly interrupting the process in this way, a 
continuous operation may be secured by sunultaneously carr>dng 
on both the reactions (a) and (b) in such proportions that the heat 
generated by (a) at least equals the heat absorbed by (//). Ftn* 
this purpose the apparatus is fed at the same time with atmo- 
spheric air and with a certain quantity of steam, preferably 
in a superheated state. Gaseous mixtures of this kind have been 
made, more or less inleniionally, for a long time past. One of 
the best known of them, intended less for tlie i)urpose of serving 
as ordinary fuel than for that of driving machinery, is the 
I )o\vson gas. 

An advanUigc common to all kinds of gaseous fuel, which 
indeed forms the principal reason why it is intentionally pro- 
rluced from solid fuel, in spite of ine^■itable losses in tl)e cour.se 
of the operation, is the following. I'lic combustion of s<»lid fuel 
(coal, iVc.) cannot be c^irricd on witlj tlic theoretically nceessarv 
r|uantity of atmospheric air, but requires a considerable excess 
of the latter, at le;ist 50 sometimes 100 % and more. This is 
best seen from the analyses of smoke gases. If all the oxygen 
of the air W'ere converted into CO., and ri., 0 , the amount of CO.^ 
in the snioke gases should b(‘ in the ease, of piire carl)on nearly 
.Ti volumes as carbon dioxide occupies the .same volume as 
oxygen ; while ordinary coal, where the liydrogcn takes up a 
certain quantity of oxygen as well, .s]n)uld show about 18-5 

Rut the best smoke gases of steam boilers show only 12 
or 13 %, much more frequently only 10 % TO.,, and gases from 
reverixiratory furnaces often show less than 5 means 

that the volume of the smoke gases escaping into the air is 
from i.J to 2 times (in the case of higlvtcmjjerature operations 
often 4 times) greater than the theoretical minirnum ; and as 
these gases always carry off a considerable (juarUity of heat, 
the loss of heat is all the greater the less complete is the utilization 
.)f the oxygen and the higher the temperature ol the optTution. 
rhis explains why, in the case of the best-cons true ted steam- 
boiler fires provided with lieat econoinizers, where the smoke 
gases are deprived of most of their heal, the proportion of the 
heat value of the fuel actually utilized may rise to 70 or even 75 
w'hile in some metallurgical operations, in glass-making and 
similar cases, it may be below 5 %. 

One way of overcoming this (lifficulty to a certain extent is 
I0 reduce the solid fuel to a very fine powder, whic h can l>e 
intimately mixed with the air so tlut the consumption of the 
latter is only very slightly in excess of the theoretical quantity ; 
but this process, which has been only recently introduced on a 
somewhat extended .scale, involvcjs much additional expen.se and 
trouble, and cannot as yet be considered a real siircc.s.s. Generally, 
too, it is far less easily applied than ga.seoiis fuel. The jatter 
can be readily and intimately mixed with the exact quantity of 
air that is required and distributed in any suitable way, and 
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much of the waste heat can be utilized for a preliminary heating 
of the air and the gas to be burned by means of “ recuperators.” 

We shall now describe tlie principal classes of gaseous fuel, 
produced by the partial combustion of ctial. 

A. Producer Gas, Siemens Gas.— As wc have seen above, this 
gas is made by the incomplete combustion of fuel. The materials 
generally employed for its production are anthracite, coke or 
other fuels which are not liable to oake during the oix?ration, 
and thus stop the draught or otherwise di.sturb the process, but 
by special measures also bituminous coal, lignite, peat and other 
fuel may be utilized for gas-producers. The fuel is arranged in 
a deep layer, generally from 4 ft. up to 10 ft., and the air is 
introduced from below', either by natural draught or by means of 
a blast, and eitlier by a grate or only by a slit in the wall of the 
‘‘gas-producer.’’ E\'en if the primary action taking place at 
the entrance of the air consisted in the complete combustion of 
the carbon to dioxide, CO.., the latter, in rising through the high 
column of incandescent fuel, must be reduced to monoxide : 
C 0 ., 4 C~ 2 C 0 . But as the temperature in the producer rises 
rather high, and as in ordinary circumstances the action of 
oxygen on carbon above looo*^ C. consists almost entirely in 
the direct formation of (!0, we may regard this compound as 
primarily formed in the hotter parts of Ihe gas-producer. It is 
true that ordinary producer gas always contains more or less 
CO.,, but this may be formed higher up by air entering through 
leakages in the aj)paratus. If we ignore the hydrogen contained 
in the fuel, the theoretical compo.sition of producer gas would 
be 33*3 % CO and 66-7 N, both by volume and weight. Jt.s 
weight per cubic metre is 1 -251 grammes, and its heat value 1013 
calorics per cubic metre, or less than one-fifth of the heat-value 
of coal gas. Practically, how'ever. producer gas contains a small 
percentage of gases, increasing its heat-valu<‘, like hydrogen, 
methane, &’C., but on the other hand it is never free from carb(>n 
dioxide to the extent of from 2 to 8 hcat-\'ulue may 

therefore range between 800 and jioo calorics per cubic metre. 
Kven wb.en taking as the basis of our calculation a theoretical gas 
of 33-3 CO, W'C find that there is a great loss of heat-value in 
the manufacture of this gas. 7’hermochemislry leaches us tliat 
the reaction C-4 O develops 29-5 of the heat produced by the 
com])le1e oxidation of C to C(X,, thus leaving only 70-5 % for 
the stage CO-tO- (' 0 .^. If, therefore, the gas given off in the 
]>r()dncer is allowed tb cool dow'ii to ordin.ary lemf^erature, 
nearly ^0% of the heat-value of the coal i.s lo.st by radiation. 
If, however, the gas' producer is built in clo.se proximity to the 
place where the coinbu.stion takes place, so that the gas does not 
lose very much of its heal, the lo.ss is corresyiondmgly less. K\ eti 
then there is no reason why this mofle of burning the fuel, i.r. 
first with “ primary air ” in the producer (C + 0 — (X)), then with 
“ secondary air” in the furnace I'CX) -l 0 = CO..), should be 
preferred to the diiect complete burning of the fuel on a grate, 
unlc.ss the above-mentioned advantage is .secured, viz. rediu lijm 
of llic smc»ke gases to a minimum by confining the supply of air 
as nearly as possible to that recjiiired for the formation of CO., 
which is only possible !>>' pnxiucing an intimate mixture of the 
producer gas vn itii Ifie secoiKlary air. '1 he advantage in quesliiai 
is not ver}' great where the heat of the srm^ke gases can be very 
fully utilized, e.g. in welbconstrucU^d steam boilers, .salt-pans 
and the like, and as a rriatlcr of fact ga.s produceis have not 
found much use in such ('ases. But a verv' great advantage is 
attained in high- temperature operation.s, where the .smoke 
ga.scs esciqx* verv' hot, and where it is on that account all- 
important to ccinfinc thedr (|uantity to a mimnuim. 

it is precisely in these ca.ses that anotherreejuirement freciuently 
comes in, viz. the production at a guven pc^iiil of a higher tempera- 
ture than i.s easily attained hy ordinarv' fires. Gas-firing lends 
itself very well to this end, as it is easily conibined with a pte- 
liminarv' heating up of the air, and even of the gas itself, by 
means of **' recuperators.” 'I'bc original and best known form 
of thevse, due to ‘Siemens lirothcrs, consists of two I.'Hek chambe»-s 
filled with loosely stacked fire-bricks in such manner that any 
gases pas.serl through the chambers must seek their way through 
the interstices left bctw'cen the brick.s, by which means a thorough 
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interchanj^e of temperature takes place. The smoke gases, 
instead of escaping directly into the atmosphere, are made to 
pass through one of these chambers, giving up part of their 
h(tat to the brickwork. After a certain time the draught is 
changed hv means of valves, the smoke gases are passed through 
another chamber, and the cold 11 ir intended to feed the com- 
bustion is made to pass through the first chamber, where it 
takes lip heat from the white-hot bricks, and is thus heated up 
to a bright red heat until the chamber is cooled down too far, 
when the draughts arc again reversed. Sometimes the producer 
gas itself is heated up in this manner (especially when it has 
been cooled down by travelling a long distance) ; in that case 
four recuperator chambers must be provided instead of two. 
Another chess of recuperators is not founded on the alternating 
system, but acts continuously ; the smoke gases travel always 
in the same direction in tines contiguous to other flues or pipes 
in which the air flows in the opposite direction, an interchange 
of heat taking place through the walls of the flues or pipes. Here 
the surface of contact must be made very large if a good effect 
is to be produced. In both cases not merely is a saving effected 
of all the calories which are abstracted by the cold air from the 
recuperator, but as less fuel has to be burned to get a given 
effect, the (juantity of smoke gas is reduced. For details and 
other producer gases, see (Ias, il. For Fuel and Power. 

(jas-firing in the manner just described can be brought about 
by very simple means, viz, l>y lowering the fire-grate of an 
ordinary fire-place to at least 4 ft. below the fire-bridge, and by 
introducing the air partly lielow the grate and partly behind 
tlie fire-place, at or near the point where the greatest heat 
is rcfjuired. Usually, however, more elaborate apparatus is 
employed, some of which we shall describe below. Cias-firing 
has now liecomc universal in some of the most important in- 
dustries and nearly so in others. 'Lhe present extension of 
steel-rnaking and other branches of metallurgy is intimately 
connected with this system, as is the modern method of glass- 
making, of heating coal gas retorts and so forth. 

'I’he composition of producer gas differs considerably, princi- 
pally according to the material from which it is made. Analyses 
of ordinary jiroduccr gas (not such as falls under the heading of 
“ scrni-watcr gas, ” see sub C) by volume show 22 to 33 UO, 
I to 7 % (X).,, 0*5 to 2**0 JI.., 0 5 to 3*'o hydrocarbons, and 
(>4 to OH N.,. 

if. Water (ias. -T\ui reaction of steam on highly heated 
carbonaceous matter was first observed by Felice Imntana in 
17H0. 'riiis was fc'ur years before Henry Cavendish isolated 
hydrogen from water, and thirteen years before William Murdoch 
made illuminating gas by the distillation of coal, .so that it was 
no wonder that Fontana’s laborattiry work was soon forgotten. 
.NTor had the use of carburetted water gas, as introduced by 
Donovan in 1H30 for illuminating purposes, more than a very 
short life. Mi»re important is the fact that during nine years 
the illumination of the town of NarUmne was carried on by 
incandescent platinum wire, heated by water gjis, where also 
internally healed generators were for the first time regularly 
employed. The Narbonrie process was abandoned in 1865, and 
for some time no real progress was made in this field in Europe. 
Ihit in America, T. S. U. i.owe, Strong, Tessiedii Molay and others 
look up I he mattiT, the first permanent success being obtained 
liy the introduction '(1S73) of Lome’s .system at l^liocnixvillc, Pa. 
In the United States the abundance of anthracite, as well as of 
petroleum naphtha, adapted for carburetting the gas, secures a 
great commercial advantage to this kind of illuminant over coal 
gas, so that now three-fourths of all American gas-works employ 
carburetted water gas. In Europe the progress of this industry 
was naturally much less rapid, but here also since 1882, when 
the apparatus of Lowe and Dwight was introduced in the town 
t)f Essen, great improvements have been worked out, principally 
by E. Blass, and by these improvements water gas obtained a 
firm footing also for certain heating purposes. The American 
process for making carburetted water gas, as an auxiliary to 
ordinan,* coal gas, w^as first introduced by the London Gas Light 
and Coke Uompany on a large scale in 1890. 


Water gas in its original slate is called “ blue gas,” because it 
burns with a blue, non-luminous flame, which produces a very 
high temperature. According to the equation C + IToO ~ CO + 
this gas consists theoretically of eciual volumes of carbon 
monoxide and hydrogen. We shall presently see w'hy it is 
impossible to avoid the presence of a little carbon dioxide and 
other gases, but we shall for the moment treat of water gas as 
if it were composed according to the above equation. Tlie 
reaction C + II.,O^^CO + Ho is endothermic, that is, its thermal 
value is negative. One gram-moleculc of carbon produces 97 
great calorics (1 great caloric or kilogram-calorie == 1000 gram- 
calories) when burning to ClOo, and this is of course the maximum 
effect obtainable from this source. If the same gram-molecule 
of carbon is used for making water gas, that is, CO + H.j, the 
heat produced by the combustion of the product is 68*4 + 
57*6 = 126 great calories, an apparent surplus of 29 calories, 
which cannot be got out of nothing. This is made evident by 
another consideration. In the above reaction C is not burned 
to CO^,, but to CO, a reaction which produces 28*6 calories per 
gram-molecule. But as the oxygen is furnished from water, 
which must first be decomposed by the expenditure of energy, 
we must introduce this amount, 68*5 calories in the case of 
liquid water, or 57*6 calories in the case of steam, as a negative 
quantity, and the difference, viz. + 28*6 -- 57 *6 = 29 great calories, 
represents the amount of heat to be expended from another 
source in order to bring about the reaction of one gram-molecule 
of carbon on one gram-moleculc of II.X) in the shape of steam. 
This explains why steam directed upon inaindesccnt coal will 
produce water gas only for a very short time : even a large 
mass of coal will quickly lie cooled dow'n so much that at first a 
ga.s of different composition is lormed and soon the process will 
cease altogether. We can avoid this result by carrying on the 
process in a retort heated fnim without by an ordinary coal fire, 
and all the early water gas apparatus ^vas constructed in this 
way ; but such a method is very uneconi^mical, and was long ago 
replaced by a process first patented by J. and T. N. Kirkhani 
in 1854, and very much improved by successive inventors. This 
process consists in conducting the operation in an upright brick 
shaft, charged with anthracite, coke or other suitable fuel. This 
shaft resembles an ordinary gas-producer, but it differs in being 
worked, not in a continuous manner, which, as shown above, 
would be impossible, but by alternately blowing air and steam 
through the coal for periods of a few minutes each. During the 
first phase, when carbon is burned b\' atmospheric oxygen, and 
thereby heat is produced, this heat, or rather that part of it 
wliich is not carried away by radiation and by the products 
of combustion on leaving the apparatus, is employed in raising 
the temperature of the remaining mass of fuel, and is thus 
available for the second phase, in w^hich the reaction (b) 
C + 11^,0 ~ CO -f H., goes on with the abstraction of a corresponding 
amount of heat from the incandescent fuel, so that the latter 
rapidly cools down, and the process must be reversed by blowing 
in air and so forth. The formation of exactly equal volumes 
of carbon monoxide and hydrogen goes on only at temperatures 
over 1200° ('., that is, for a very few minutes. Even at 1100"' C. 
a little COo can be proved to exist in the gas, and at 900° its 
proportion becomes too high to allow the process to go on. 
About 650'^ C. the CO has fallen to a minimum, and the reaction 
is now e.ssentially (c) C-f 2 H/) = C 0 o 4 2Hj, ; soon after the 
temperature of the mass will have fallen to such a low' point 
that the steam passes through it without any perceptible action. 
The gas pruduced by reaction (c) contains only tw'o-thirds of 
combustible matter, and is on that account less valuable than 
proper water gas formed by reaction (b ) ; moreover, it requires 
the generation of twice the amount of steam, and its presence is 
all the less desirable since it must soon lead to a total cessation 
of the process. In ordinary circumstances it is evident that the 
more steam is blown in during a unit of time, the sooner reaction 
(r) will set in ; on the other hand, the more heat has been 
accumulated in the producer the longer can the blow^ing-in of 
steam be continued. 

The process of making w'atcr gas consequently comprises 
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two alternating? operations, viz. first, blowing-up ” by means 
of a current of air, by which the heat of the mass of fuel is raised 
to about 1200® C. ; and, secondly, “ steaming,” by injecting a 
current of (preferably superheated) steam until the temperature 
of the fuel had fallen to about 900® and too much carbon 
dioxide appears in the product. During the steaming the gas 
is carried ofiF by a special conduit into a scrubber, where the dust 
mechanically carried away in the current is washed out, and the 
gas is at the same time cooled down nearly to the ordinar}* 
temperature. It is generally stored in a gas-holder, from which 
it is conducted away as required. It is never quite free from 
nitrogen, as the producer at the beginning of steaming contains 
much of this gas, together with CO or CO.,. The proportion of 
hydrogen may exceed 50 in consequence of reaction (c) 
setting in at the close of the steaming. Ordinary “ blue water 
gas, if, as usual, made from coke or anthracite, contains 4S-52 
Ho, 40-41 % CO, 1-5 % CO.„ 4-5 ”0 traces of hydro- 

carbons, especially methane. If made from bituminous coal, 
it contains more of the latter. If “ carburetted ” (a proce.ss 
which increases its volume 50 and more) by the vapours from 
superheated petroleum naphtha, the proportion of ('() ranges 
about 25 %, with about as much methane, and from 10 to 15 
of “ illuminants ” (hea^'V hydrocarbons), 'the latter, of course, 
greatl}' enhance the fuel-value of the gas. Pure water gas would 
possess the following fueP value per cubic metre : 

( » • S c, h1 ) . m« ‘t H , - 1 2<) I ca lori«*s 
M 1 522 

Ordinim' “ blue " water gas has a fuel" value of ai least 2500 
( Liloiies. ('arburetted water ga.s, which varies very much in 
its percentagt* o( hydrocarbons, sometimes reaches nearh the 
heat-value of coal gas, but such gas is only in exceptional cases 
used for heating purposes. 

We must now turn to the “ blowing-up ' stage of the process. 
Until recently it was assunu d that during this stage the combus- 
tion of carbon cannot be carried on beyond the foriuation oi 
carbon monoxide, for as the gas-producer must neces.sarily 
contain a deep layer of fuel (generally about 6 to 10 It.), any (X). 
formed at first w’ould l)e reduced to fX) ; and it was further 
assumed that hardly any (X)., would be formed from the outset , 
as the tt'mperature of the apparatus is too high for this reaction 
to take place. But as the combustion of C to (X) prodiu es onlv 
about 3c> of the heat produced when C is burned into ( ().,, 
the (jiiantity of fuel consumed for “ blowing-uj) ” is veiy^ large, 
and in fact considerably exceeds that coTisumed in “ steaming.’’ 
There is, of course, a further loss by radiation and minor sources, 
and the result is that 1 kilogram of carbon yields only about 
1 -2 cub. met. of water gas. f^ach period of blowing-uj) generally 
occupies from 8 to 12 minutes, that of steaming only 4 or 5 
minutes. This low y ield of w ater gas until (]uite recently appeared 
to be unavoidable, and the only (juestion seemed to be whether 
and to what extent the gas formed during blowing-up, which 
is in fact identical with ordinary producer gas (Siemens gas), 
could be utilized. In America, where the water gas is mostly 
employed for illuminating purposes, at least part of the blowing- 
up gas is utilized for heating the apparatus in which the naphtha 
is volatilized and the vapours are “ fixed ” by superheating. 
This process, however, never utilizes anything like the wdiolc 
of the blowing-up gas, nor can this be effected by raising and 
superheating the steam necessary for the second operaticjn ; 
indeed, the employment of this gas for raising steam is not vcr\’ 
easy, owdng to the irregularities of and constant interruptions 
in the supply. In .some systems the gas made during the blowing- 
up stage is passed through chambers, loo.scly filled wdth bricks, 
like Siemens recuperators, where it is burned by “ secondary ” 
air : tlie heat thus imparted to the brickwork is utilized by passing 
througli the recuperator, and thus superheating, the steam 
required for the next steaming operation. In many cases, 
principally where no carburetting is practised, the blowing-up 
gas is simply burned at the mouth of the producer, and is thus 
altogether lost ; and in no case can it be utilized without great 


w'aste. A very important improvement in this respect was 
effected by C. Dellwik and K. Fleischer. 'I'hey found that tlie 
view that it is unavoidable to burn the carbon to monoxide 
during the blowing-up holds good oiilv for the pressure ot blast 
formerly applied. This did not much exceed that which is 
required for overcoming the frictional resistance within the 
producer, if, however, the pressure is considerably increased, 
and the height of the column of fuel reduced, bcith of lhe.se 
conditions being strictly regulated in accordance with the result 
desired, it is easy to attain a combustion ol the ( arbon to dioxide, 
with only traces of monoxide, in spite ol the high temperature. 
I'A-idently the excess of oxygen coming into contarl with each 
])article of carbon in a given unit of time produces other conditions 
of chemical equilibrium than those existing at low er prc.ssures. At 
any rate, experience has shown that by this proce.ss, in wliich the 
full heat -value of carbon is utilized during the blowing-up stage, 
the lime of hcating-up can be reduced fr(»m 10 to 1 J or 2 minutes, 
and the steaming can bi* jjrolonged from 4 or 5 to 8 or lo minutes, 
w'ith the result lliat twic e the c|uantity of water gas is obl.iined, 
viz. upwards of 2 cub. meters from j kilogram of carbon. 

'I'he application oi water gas as a lucl niainl) (le|jen(ls upon 
the high temperatures which it is possible to attain by its aid, 
and these are princijiallv due to the circumstance that it lonns 
a much smaller flame than coal gas, not to .speak ol Siemens gas, 
which contains at most 33 of coinbu.stihlc matter against 
()o ‘b> or more in water gas. 'i'he latter ( irc'umstance akso allows 
the gas to be (‘onducted and distribiitc'd in japes of moderate 
dimensions. Its apjdication, aj)art from its use as an illumin.'u t 
(with wdnVh we an^ not concerned here), was formerly retarded 
by its high c'osl in compari.son with Siemens gas an«l other 
sources of lu‘at, but as this state ol aflairs has been changed h\ 
the modern im|>rovem(‘nts, its use is rajiidlv extending, esjucialiv 
for metallurgical jmrjxises. 

Mixed Gas {Semi-Water 'I'liis class is sometimes 

called Dowson gas, irrespective oi its method of production, 
although it was made and extensively used a long tune belcm' 
|. E. Dowson (‘onstrueU'd his a])|)aratu.s for generating such a 
gas |^rincij)ally for driving gas-engines. By a combination ol 
the prore.sses lor generating Siemens gas and water gas, it is 
jiroduccd by injecting into a gas-prochicer at the same time a 
eertain cjiianlity of air and a c orre.sjKinding quantity ot steam, 
the latter never exceeding the amount wdiicdi can be dccornjjo.scd 
by the heat-alxsorbing reaction, (' l ib,(l -( O-i II.„ at llit^ ex- 
})en.se of the heat generated l)v the action of the air in the 
redaction (‘4 0 -^( 0 . Such gas used to be frequently obtained in 
an accidental w^ay by introducing liquid water or steam into 
an ordinarv’ gas- j)rodiicer for the j^urpexse of facilitating its 
working by avoiding an excessive temperature, such as might 
cau.se the raj)id destruction of the brickwork and the lusion ol 
the ashes of the fuel into troublescjme cak(‘s. Jl was soon hmnd 
that by proceeding in this way a ((Ttain advantage could be 
gained in regard to the consumption ol tuc;l, as the heal abstracted 
by the .steam from the brickwork and the fuel itself w^as usefully 
employed for decomposing watcT, its energy thus reaf)})earing 
in the shape of a cornbuslibk* gas. ft is hardly neces.sary to 
mention explicitly that the total heal obtained by any such 
process from a given quantity of carbon (or hydrogen) can in 
no case exceed that which is generated by din*ct combu.stion ; 
some inventors, however, whether inadvertently or intentionally, 
have actually represented this to be possible, in manifest violation 
of the law of the conservation of energy. 

Roughly speaking, this gas may be .said lo be produced by 
the combination of the reactions, describe d sub A and B, lo the 
joint reaction: 2( -f () + IJ.p - 2(0 + 1 ].^. The decomposition 
I of HoO (applied in the shape of steam) absorbs 57*6 gram calories, 

I the formation of 2(X) jiroduces 59 gram calories ; hence there i^ 
a small positive excess of 1*4 calories at disposal. Ihis in reality 
would not be sufficient to cover the loss by radiation, A’c. ; 
hence rather more free oxygen {i.e, atmospheric air) must be 
emjdoyed than is represented by the above efjuation. All this 
free oxygen is, of course, accompanied by nearly four limes 
its volume of nitrogen. 
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The mixed gas thus obtained differs very much in composition, 
but is always much richer in hydrogen (of which it cx>ntains 
sometimes as much as 20 %) and poorer in carbon monoxide 
(sometimes down to 20 %) than Siemens gas : generally it 
contains more of (X), than the latter. The proportion of nitrogen 
is always less, aixmt 50 %. It is therefore a more concentrated 
fuel than Siemens gas, and better adapted to the driving of gas- 
engines. Jt scarcely costs more to make than ordinary Siemens 
gas, excc7)t where the steam is generated and superheated in 
special apparatus, as is done in the Dowson producer, which, 
on the other hand, yields a correspondingly better gas. As is 
natural, its properties are some way between those of Siemens 
gas and of water gas ; but they approach more nearly the 
former, both as to costs and as to fuel-value, and also as to the 
temperatures reached in combustion, 'i'his is easily understood 
if we consider that gas of just the same description can be 
j)btained by mixing one volume of real water gas with the four 
volumes of Siemens gas made during the blowing-up stage — an 
operation which is certainly too expensive for practical use. 

A modificiition of this gas is the Mond f^as, wliirh is made, 
according to Mond’s patent, by means of such an excess of stciim 
that most of the nitrogen of the coke is converted into ammonia 
((Jrouven’s reaction). Of course much of this steam passes on 
undecomposed, and the (]iiaj.tity of the gas is greatly increased 
by the reaction (' 1 ( (X + ^lU ; hence the fuel-value 

of this gas is le.ss than lliat of semi-water gas made in other ways. 
Against this loss must be set the gain of ammonia which is 
r(‘('<werecl hy means of an arrangement of coolers and scruiibers, 
and, except at very low prices of ammonia, the prolit thus made 
is probably more than sufficient to cover the extra cost. Tint 
as the process requires very large and expensive plant, and its 
profits would vanish in the <'ase of the value of ammonia becoming 
much lower (a result which would wry probabh' follow if it were 
somewhat generally introduced), it cannot be expected to sup- 
plant the otlier descriptions of giiseous fuel to more than a 
limited extent. 

Semi-water gas is especially adapted for the purpose of driving 
gas-engines on th(‘ explosive principle (gas- motors). Ordinary 
provlnccr-gas i.s too poor for this ]mrp()se in respect of heading 
power ; moreover, (»wing to the prevalence of carbon monoxide, 
it tloes not light quickly enough. 'I’lie'sc defects are sufficiently 
oven'ome in semi-water gas by tlie larger proportion of hydrogen 
contained in it. h'or the purpt^se in question the gas should be 
purified from t*i.r and ashes, and .shouhl also be cooled down Ix'fore 
entering the gas-engine. 'I’he Dowson apparatus and others 
are c(mstructe(i on this prini iple. 

Air Gas, -Hy forcing air over or through volatile inflammable 
liquids a gaseous mixture c^in be obtained which bums with a 
bright flame and which can be ii.sed for illumination. Its employ- 
ment for heating purposes is (juite exceptional, c.g, in chcmual 
laboratories, and wealistain, therefore, from de.scribing any ot the 
numerous appliances, some* of them bearing very fanciful names^ 
whicli have Ixicn devi.sed for its manufacture. (<;. L.) 

FUENTE OVEJUNA [J^'uentrovqutia], a town of Spain, in the 
province of C ordova ; near the .sources of the river (luadiato, 
and on the luaente del .'\ivo-HcImez-('ordova railway, J^op. 
(1000) 11,777. fniente Ovejuna is built on a hill, in a well- 
irrigati'd (jislrict, which, IwlskIcs producing an abundjuice of 
wheat, wine, fruit ifnd honev, also contains argentiferous lead 
mines and stone (juarries. (!attlt*-bn‘cding is an important 
local industry, and leather, pre.scrved meat, .soap and flour 
are inaiiufachirctl. The |xirish church formerly belonged to 
the knights of ('alatrava (c. ii()vi4^b)- 

FUENTERRABIA (formerly sometimes written Fmitarabia ; 
l^it. horn Rafiidus), a town of northern Spain, in the province 
of (Juipnzcoa ; on the San Sebastian- Bayonne railway; near 
the Bay of Biscay and on the French frontier. Pop. (itS7o) 
about 750 ; (igoo) 4:^45. Fiiciitcrrubia stiinds on the slopi*. of a 
hill on the left bank of the river Bidassoa, and near the point 
where its estuary iK'gius. 'Fowards the cltxse of tlie iglh century 
the t(»wn became yiopiilar as a summer resort for visiton; Irom 
the intciioi uf Spain, and, in consequence, its ap]X*arance urd^r 


went many changes and much of its early pro.sperity returned. 
Hotels and villas were built in the new part of tlic town that 
sprang up outside the picturesque walled fortress, and there is 
(juite a contrast between the part inside the heavy, half-ruined 
ramparts, with its narrow, steep .streets and curious gable-roofed 
houses, its fine old church and castle and its massive town hall, 
and the new suburbs and fishermen’s quarter facing the estuary 
of the Biciassoa. Many industries flourish on the outskirts of 
the town, including rope and net manufactures, flour mills, .saw 
mills, mining railways, paper mills. 

Fuenterrabia formerly possessed considerable strategic im- 
portance, and it has frequently been taken and retaken in 
wars between France and Spain, 'fhe rout of Charlemagne in 
778, which has been associated with Fontarabia, by Milton 
{Paradise Lost, i. 587), is generally understood to have taken 
place not hero but at Konccsvalles {q.v.\ which Is nearly 40 in. 
F'.S.E. Unsuccessful attempts to seize Fuenterrabia were 
made by the French troops in 147ft again in 1503. In a 
subsequent campaign (1521) thc.se were more successful, but the 
fortress was retaken in 1524. The prince of Conde sustained a 
severe repulse under its walls in 1^138, and it was on this occasion 
that the town received from JMiilip IV. the rank of city {muy 
noble, muy leal, y muy vaierosa cnidad, “ most noble, most loyal, 
and most valiant city "), a privilege which involved .some 
measure of autonomy. After a .severe siege, Fuenterrabia 
siirn'iidered to the duke of Berwick and his French trooyis in 
171C): and in 171)4 it again fell into the liands of the French, 
who so dismantled it that it has never since been reckoned by 
the Spaniards among their fortified plai'cs. Jt was by the ford 
opposite Fuenterrabia that the duke of Wellington, on the 8tli of 
October 1813. sueresstiilly forced a jiassagc into hVance in the 
fa(*e of an opposing army commanded In' Marshal Soiilt. Sin’cre 
fighting also took place here during the Uarlist War in 1837. 

FUERO, a Spanish term, derived from the Latin jorum, 'flu' 
('justilian use of the word in the sense of a right, privilege or 
charter is most probably to be traced to the Roman ronvrnftis' 
juridifi, otherwis(‘ known as jurisdictiones or jorn, which in 
Jffiny’s tim(‘ were already ruimeroiJ.« hi the Iberian peninsula. Jn 
each of thes(‘ jirovineial fora the Roman miigislrate, as is well 
known, was iKTustomecI to pay all possible deference to the 
jireviously established common law of the; district ; and it was 
the jirivilege of every free subject to demand that he should be 
judg(’d in accordance with the customs and us.ages of his projier 
forum, 'f’his was esjK'cially true in the case of the inhabitants of 
those towns which were in posse.ssion of the jus ilalicum. Jt is 
not, indc(?(l, demonstrable, but there are many presumptions, 
Ix'sides .some fragments of d.reci evidence, which make it more 
than probable that the old administrative an*angements both of 
the provinres and of the towns, lull c.spcTially of the lallf r, 
remained practically undisturbed at the yieriod of the flotliic 
(Kvupation of Spain.' The Thcodosian Code and the Bn^viar/ 
of Alarit' alike .seem to imply a eontinnanee of the mnnicip;,! 
system which had been established bv the Romans ; nor does the 
later Lex Visigothorum, though avowedly designed in some 
yioints to supersede the Roman law, ayijiear to have contemplated 
any marked iriterfereru’e with the lorrncr /c;vz, which were still to 
a large extent lell to bo regulated in the administration ol justice 
by unwritten, ininiemonal, local custom. Little is known of the 
condition of the subject jiopiilations of the peninsula during the 
Arab oiTupation ; but we are informed that the Christians were, 
sonietimcjs at least, judged according to their own laws in 
seyiarate tribunals presided over hy ('hristian judges ; - and the 
mere fait of the jireservation ol the name alcalde, an ofTicial 
whose functions corresponded so closely to tho.se of the judex or 
dcjrvsor cmiahs, is fitted to sugg(?st that the old municiyial fora, 
if much impaired, were not even then in all cases wholly destniyed. 
At all events when the w'ord forum begins to apyjear for the first 
time in documents of the loth ct ntury in the sense of a lil'.crty or 

* The nature of the eviilence may be g.itheied from Sa\ igny, Ge^ch. 
d reHi. Rechis. See esjiecially 1. y^y^ iS4. -50 

('orapareLembkeu. Schafer, 7*01? SpanienA 314; ii. 117. 

* Or rather fonts. See l>utaiige, s.v. 
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privilege, it is generally implied that the thing so named is | 
nothing new. The earliest extant written fuero is probably that ' 
which was granted to the province and town of Leon by Alphonso 
V, in 1020. it emanated from the king in a general council of the 
kingdom of Leon and C'astilc, and consisted of two separate 
parts ; in the first 19 chapters were contained a series of statutes 
which were to l>e valid for the kingdom at large, while the rest of 
the document was simply a municipal charter.* But in neither 
portion does it in any sense mark a new legislative departure, 
unless in so far as it marks the beginning of tl)e era of written 
charters for towns. The “ fuero general ” does not profess to 
supersede the consuetudines antiquorum jurium or Chindasvvint's 
codification of these in the Lex Visigothorum ; the “ fuero 
municipal ” is really for the most part but a resuscitation of 
usages formerly established, a recognition and definition of 
liberties and privileges tliat had long before been conceded or 
taken for granted. 'I'he right of the [)urgcsses to self-government 
and self-taxation is acknowledged and confirmed, they, on the 
other hand, being held bound to a constitutioiml obedience and 
subjection to the .sovereign, jxirticLilarly to the payment of 
definite imperial taxes, and the rendering of a certain amount of 
military service (as the ancient municipia had been). Almost 
contemporaneous with this fuero of Leon was that granted to 
Najera (Naxcra) by Sancho el Mayor of Navarre {ob> 1035), and 
confirmed, in 1076, by Alphonso VI.- Traces of others of perhaps 
even an earlier (late are occasionally to be met with, fn the fuero 
of ('ardeha, for (‘xamplc, granted b)' h'erdinand J. in 1030, 
reference is made to a previous forum JUirgcnsc (Burgos), which, 
however, has not been preserved, it, indeed, it ever had been 
reduced to writing at all. The phraseology of that of Sefmlveda 
(1076) in like manner points back to an indefmilt'ly remote 
antiquity.** Among the later iiieros of the nth ceiitury, the 1 
most important are those of Jaca (1064) and of Logrono (1095). 
The former of these, which v/as distinguished by the unusual 
largeness of its concessions, and by the careful minulencss of its 
details, rapidly extended to many places in the neighbourhood, 
whiU; the latter charier was given also to Miranda by Alphonso 
VL, and was further extenrled in ii«Si by Sancho el Sabio of 
Navarr(‘ to Vitoria, thus constituting one of the earliest written 
joro of the “ Brovinciiis \’ascongadas.'’ In the course of the 12th 
and 13th centuries the nuinlK^r of .such dot umenls increased vei^ 
rapidly ; that of I'oltido espt^riaJly, granted to th(^ Mozarabic 
population in hot, but greatly onlargtK] and (‘xtended by 
Alphonso VJI. (11 iS) and succeeding sovereigns, was luscd as a 
basis for many other (.’aslilian fuerexs. T^itterly the word fuero 
came to be used in ('asLile in a wider sense* than lieforc, as mcaii' 
ing a general code of laws ; thus about the time of Saint Ferdi- 
nand the old Lex Visigothorum, then translated for th(! first 
time into the vernacular, was called the h'uero Juzgo, a name 
which was soon retranslated into the barbarous Latin of the period 
as Forum Judicuni ; ' and junopg the compilations of Alphonso 
the ixiarm^d in like manner were an Espi jo dc Fucros and also the 
Fuero dc las leyes, better known perhaps as the Fuero Heal. 'Ihc 
lam(jus code known as the Ordrnainictito Real dc Alcalde or Fnero 


the local fueros of the various districts slowly yielded liefore the 
.su|jerior force of inijicrialism ; and only^ those of Navarre and the 
Basque provinct^s (see Basques) have had sufficient vitality to 
enable them to survive to comparatively modern times. While 
actually owning the lordship of the Qistilian crown since about the 
middle of the 14th century, these provinces rigidly insisted upon 
compliance with their consuetudinary^ law, and esjXM'ially with 
that which provided that the senor, before assuming the go^'em- 
ment, should jjersonally appear Ix'fore the assembly and swear 
to maintain the ancient constitutions. Each of the provinces 
j mentioned had distinct sets of fueros, codified at different periods, 

I and varying considerably as to details ; the main fciiturcis, how- 
1 ever, were the same in all. Their rights, after having Ix^en rc- 
1 cognized by successi\'e .Spanish sovereigns from Ferdinand the 
i Catholic to Ferdinand Vi I., were, at the death of the latter in 
i set aside by the govermnenl of Castnnos. The result was a 
' civil war. which terminated in a renewed acknowledgment of the 
! fueros by Lsabel 11. (1S39). The provisional government of iShH 
: also promised to respect them, and similar plcdgt*s were given 
I by the governments which succeeded. In ('onsecjiience, however, 
i of th(i Carlist rising of i?^73“iS7h, the Bas(jue fueros were finally 
I extinguished in 1876. 'Ihe history^ of the Faroes of the Portii- 
I guese towns, and of the Fffrs du Hearn, is precisely analogous to 
1 that of the fueros of C'aslile. 

I Among t!u* numerous works tliut more or less oxpi'fsslv d<*.il wiUi 
! this .subjoc’l, that ol Marina (/•'wsvn'f) snhn' la antif^ua 

\ lef^islacion ffriuci pales li'f^ales de los fevnos dc Le.tui v 

I Castilla) stilJ (.ontinues to hold .1 liigli j)l.'ico. Kcicifuct; may also 
b(‘ matle to (‘oinu iro's Cm so de derei ho politico scf^itn la Itisioiia de 
Ixon V dc Castilla (Madrid, 1873) ; to Sch.lhu’s Gcsthiihle utot 
Spaviev, ii. 418,128, iii. 20^ m‘‘ 1. ; and to HalUm’s Middle Afes, 

C IV. 

FUERTEVENTURA, an island in the Atlintm CVean, fonning 
part of the Spanish arclnpcdago of the ('anary Islands (q.v.). 
i Pop. (j()oo) I i,60t) : ar(*a 665 s(j. m. FiuTtevimtura lies betwinm 
i Uiiizarole and (Irand Canary’. It has a length of 52 m., and an 
: average* width of 12 in. 'riioiigh k'ss mountainous than the other 
j islamls, its asp<*td is l)arrt*n. 'I’liero an* only two springs of frc'sh 
I water, and thi.*sc are contineal to one valley. Lava streams and 
1 other signs of voh'ariK’ action alxxind, hut there has heen no 
igneous aclivitt' sincT the* Spaniards took possession. y\l (*a('h 
' extremity of the island ore high mountains, w'hich send off 
j branches along the coast so as to enclose a large arid plain. 

'I'he highest peak reaches 2500 ft. In (‘xternal apfiearan^x*, 
, climate and prodiictioiis, Fut*rtevenlura greatlv resemliles 
; l^anzarote. An intervid ol thnx* y’cars witliont rain has lx*en 
. known. Oliva (pop. 1900, 2.^64) fhe largest town. A smaller 
! place in the centn* of tlie i.sland named Bf*tancuria («;8b) is the 
! administrative* ca])itul. ('almis (1000) on the eastern ('oast is 
I tht; chief port. 1 )rome(lari(*s are bred here. 

I FUGGER, ll le name ol a famous (lerman family of nuinh.' its 
j and bankers. 'I'he founder of th(* lamily was lohann Fugg(‘r, 
a weaveT at Oraben, n(*ar Aiigsliiirg, wlm:;e son, Johann, settled 
! in Augsburg proliablv in 13^7. 'I'he younger Johann added the 
I business of a merchant to that ol a wt^aver, and through his 


rie/o de Castilla, dates from a still later period. As the power ol 
the Spanish crown was griulually concentrated and coTusolidated, 
royal pragmaticas began to take the plac't* of constitutional laws ; 

• Cap. x\. begins “ Const it uimns eli'im ut Lcgiorn’iisis < ivila*-, 
quae depopulata fuil a Sarraceni.s in <liebiis jjatrr. inei Vereinimdi 
regis, repopuiatur per hf>s fotos suhsenptos." 

“ Maudo el coiiccdo ot confirino ut ista civil. is cum .su.a plebiJ el 
cum omnibus suis pcrlmenl iis su!) l.ali lege rt .sub t.di Icuo ni.uieat 
per saeciila cuncta. Amen. Tsti .sinil fueros rpi.ie b.abucTimt in 
Naxera in ditibu.s S.'inctii regis id Gartiani regis ” 

“ Ego Aldcfon.sus rex (d uxor m(*a Agmxs confirm.imiis ad Scjdem- 
publica .suo foro tpiod habuit in ttunjTou: aiili'iuo dc avolo riico cl m 
tempon*. comitura Feriando Gouz.ilcz el con me Cf.iieia Ferdmande/. 
cl comite Domno Sanlio '* 

* This Latin is l.ilcr even than that of Feitiinand, whose words are * 
“ Statu o ct inaii'lo (jiiod Ubci [tidieum, quo egf) mi.si Cordubaiii, 
trauslabitur in vulgarem cl vaicetur J(jrum de ('orduba , . . ct quod 
])c*r s:iecula cuncta sit i>ro loro et iiullus sit ;msiji *stud forum alilei 
appellare nisi forum de Corduba, el jubeo it in.iiido tpiod omnis 
morator et ])opulator . . . veniel ad judicium cl ad lorum dc 
Corduba." 


marruigc with ('lira \\ idolpli iieeame ii idtizen ol Aug.sliurg. 
.’\ftcr u siic(!esstnl rarei^r he died in 1408, leaving two sous, 
Andrcits and Jakob, who greatly extended the business wfiicJi 
(hey inherited from their fatlxir. Andreas, called the “rich 
bugger,” had .several sons, among them being Lukas, who w'as 
very prominent in thc^ municipal politics (d Augsburg and who 
was very wealthy until he was ruined hy I Ik.* repudiation by th(* 
town ol I.ouvain of a great debt owing to him, and Jakob, who 
was granted the right to licar arms in 1452. and who founded the 
lamily of Fugger vom Rd\- so (ailed from the first arms of the 
Fuggers, a roe (Reh) or on a fudd azure '-which became extinct 
on the death of his grew t-gran<lson, Ulrich, in 1583. Johann 
Fugger’s son, Jakob, died in 1469, and three of his .seven .sons, 
Ulrich (1441- 1510), (icorg ;i453-i5o6) and Jakob (i459 *525)^ 
men of great resoiin'eand industry, inlierited the family husinixss 
and ad(l(*d enormously^ to the family wealth. In 1473 
obtained from the emfXiror Frederick III. the right to bear arms 
for himself and his brothers, and about the same time he b(‘gan 
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to act as the banker of the Habsburgs, a connexion destined to 
bring fame and fortune to liis house, lender the lead of Jakob, 
who Iiad been trained for business in Venice, the Fuggers were 
interested in sib er mines in Tirol and copper mines in Hungary, 
while their trade in spices, wool and silk extended to almost 
all parts of I'Airojje. 'I'heir wealth enabled them to make large 
loans to the German king, Maximilian 1 ., who pledged to them 
the count\' of Kirchberg, the lordship oi V\'eissenhorn and other 
lands, and bestowed various privileges upon thenn Jakob 
built the castle of Fuggerau in 'J'irol, and erected the Fuggerei 
at Augsburg, a collection t)l io6 dwellings, which were let at low 
rents to poor people and which still exist. Jakob Fugger and 
his two nephews, Ulrich (< 1 . 1525) and Hieronymus (cl. 1536), 
the sons of Ulrich, died without direct heirs, and the family was 
continued by Georg’s sons, Kaimund (1489*-! 535) and Anton 
(1493- 1560), under whom the Fuggers attained the summit of 
ihcir wealth and influence. 

Jakob Fugger’s florins had contributed largely to the election 
of Charles V. to the imperial throne in 1519, and his nephews 
and heirs maintained close and friendly relations witli tlie great 
emperor. In addition to lending him large sums ol money, they 
farmed his >aluable (juicksilver mines at Ahriaden, his .silver 
mines at (uiadalcanal, the great estates of the military orders 
whi<'h IijhI passed into his hands, and other parts of his revemu^ 
as king of .Spain ; ree(‘iving in return several tokens of the 
emjKiror’.s favour. In 1530 Kaimund and Anton were granted 
the imperial dignity of counts of Kirchiierg and W'eissenhorn, 
and obtained full i)ossession of these mortgaged pro]>erties ; 
in 1534 they were* given the right of coining money ; and in 1511 
reeeived rights of jurisdiction over their lands. During the diet 
of Augsburg iu 1530 diaries V. was the guest of Anton h'ugger 
at his house in tlu* Weinmarkl, and the story relaUts how the 
nicrchiint astonished the emperor by lighting a fire of cinnamon 
with an imperial bond for money due to him. 'Fhis incident 
forms the subject of a picture by ('arl BcM’ker which is in the 
National Gallery at Berlin. ( ontiruiiiig their mercantile career, 
the Fuggers brought the new world within the sphere of their 
operations, and also carried on an extcnsi\'e and Icnrative 
business in farming indulgences. Moreover, both brothers 
lound time to accjuire landed property, and were munificent 
patrons of literature and art. When Anton died he is said to 
liave been worth 6,000,000 florins, besides a ^'ast amount of 
properly in Europe, Asia and America ; and before this time 
the total wealth of the family had been estimated at 63,000,000 
tlorins. The Fuggers were devotedly attached to the Roman 
Ciitholic Church, which benefited from their liiierality. Jakob 
had been made a count palatine (Pfakgraf) and had received 
other marks of favour from Pope Leo X., and several members 
of the family had entered the church ; one, Kaimund ’s son, 
Sigmund, becoming bisfiop of Regensburg. 

In addition to the bisliop, three of Raimun<l Fugger \s sons 
attained some degree of celebrity. Johann Jakob (usif>->575)i 
was the author of Wahrhaftigen Beschreibung des osierretchischen 
und hahshurgischen NahmenSy which was largely used by S. von 
Bircken in his Spiegel der Ekren des Erzhauses Osterreich (Nurem* 
lierg, 1668), and of a Geheim Ernburh des Fuggerischen Geschlechtes 
lie was also a patron of art, and a distinguished counsellor of 
Duke Albert IV. o{ Bavaria. After the death of his son Kon> 
sliintin, in 1627, this branch of the family was divided into three 
lines, which became extinct in 1738, 1795 and 1846 respectively. 
Another of Raimund's sons was I'lrich (1526 1584), who, after 
stTving Pope l^aul III. at Rome, became a Protestant. Ilated 
on this account by the other members of his family, he took 
refuge in the Rhenish Palatinate : greatly interested in the 
(ireek classics, he occupied himself iu collecting valuable manu- 
.scripts, which he Ixjqueathed to the university of Heidelbeiig. 
Rainuind's other son w'as CJeorg (d. 1579), who inherited the 
countships of Kirchberg and Weissenhorn, and founded a branch 
of the family which still exists, its present head being Ckioig, 
Count Fugger of Kirchberg and Weissenhorn (b. 1850). 

Anton Fugger left three sons, Marcus (1529-1597), Johann 
(d. 1598) and Jakob (d. 159^), all of whom left male issue. 


Marcus was the author of a book on horse-breeding, Wie und 
wo man ein Gesiui von guten edeln Kriegsrossen aufrichlen soil 
(1578), and of a German translation of the Ifistoria ecclesiastica 
of Nicephorus C-allistus. He founded the Nordendorf branch 
of the family, which became extinct on the death of his grandson, 
Nicolaus, in 1676. Another grandson of Marcus was Franz 
• Fugger (1612-1664), who served under Wallenstein during the 
' Thirty Years’ War, and was afterwards governor of Jngolstadt. 
He was killed at the battle of St Gotthard on the 1st of August 
1 664. 

Johann Fugger had three sons, Christoph (d. 1615) and 
Marcus (d. 1614), wdio founded the families of Fugger-Glott and 
; Fugger- Kirchheim respectively, and Jakob, bishop of Constance 
I from 1604 until his death in 1626. Christoph’s son, Otto Ilcin 
I rich (1592-1644), was a soldier of some distinction and a knight 
of the order ot the Golden Fleece. He was one of the most 
active of the Bavarian generals during the Thirty Years’ War, 
and acted as governor of Augsburg, where his rule aroused 
much discontent. The family of Kirchheim died out in 1672. 

. That of Glott was divided into .several branches by the .sons 
' of Otto Heinrich and of his brother Johann Krnst (d. 1628). 

I These lines, however, have gradually become extinct except the 
eldest line, represented in 1909 by Karl Ernst, (ount Fugger of 
Glott ( 1 ). 1859). Anton Fugger ’s third son Jakob, the founder of 
the family of Wellenburg, had two sons w ho left issue, but in 1777 
the posse.ssi()ns of this branch of the family were again united by 
Anselm Joseph (d. 1793), (x>iint Fugger of Babenhaiisen. In 
1803 Anselm’s son, Anselm Maria (d. 1821), was made a prince of 
the Holy Roman ICrnpire, the title of J’rince Fugger of Baben- 
haiisen being borne by his direct descendant Karl (b. 1861). On 
the f?ll of the empire in 1806 the lands of the Fuggers, which 
were held directly of the empire, were mediatized under Bavaria 
and Wurttemberg. I'hc heads of the three existing branches 
of the Iniggers are all hereditary members of the Bavarian 
Upper House. 

Augsburg has many interesting mementoes of the Fuggers, 
including the family burial-chapel in the church of St Anna ; 
the Fugger chapel in the church of St Ulrich and St Afra ; the 
PAiggerhaus, still in the possession of one branch of the family ; 
and a statue of Johann Jakob Fugger. 

fn *591 a collccticm of portraits ol the FuKRcrs. engraved l»v 
Dcmiiiuque ('iistos ol Antwerp, was issued at .''Vug.shurg. Editions 
with 127 ])orlrait.s apjicansl in i6i8 and 1620, the former accom- 
panied by a g<*nealogy in Lat m, tlic latter by one in ( ierman. .Another 
j edition of this Pinatotheca J^itggerorum, published at Vienna in 175.1, 

I includes i portraits. Sei' Chrotiik der Familie Fugger voni jahre 
I edited by ('. Meyer (Munich, 1902) ; A. (ieiger, Jakob Fugger, 

I /^S 9 (Regensburg, 1805) » A. Schulte, Die Fugger in Rom, 

I (l^ipzig, 1904) : R. Ehretiberg, Das Zeilalter der Fugger 

! (Jena, 1896) ; K. Habler, Die Geschichte der Fuggerschen Handlung 
I in Spanien (Weimar, 1897) : A. Stauber, Das Hans Fugger (Aiigs- 
I hurg, 1900) ; and M. Jansen, Die Anfdnge der Fugger (Leipzig, 

! 1907). 

FUGITIVE SLAVE LAWS, a term applied in the United 
States to the statutes passed by (x)ngre.ss in 1793 and 1850 to 
provide for the return of negro .slaves who escaped from one 
! state into another or into a public territory. A fugitive slave 
' clause was inserted in the Articles of Confederation of the New 
! England Confederation of 1643, providing for the return of the 
j fugitive upon the certificate of one magistrate in the jurisdiction 
out of which the said servant fled —no trial by jury being provided 
for. 'Fhis seems to have been the only instance of an inter- 
colonial provision for the return of fugitive slaves ; there were, 

I indeed, not infrequent escapes by slaves from one colony to 
I another, bul it was not until after the growth of anti-slavery 
sentiment and the acquisition of western territory, that it 
became necessary' to adopt a uniform method for the return of 
fugitive slaves. Such provision was made in the Ordinance of 
1787 (for the Northwest Territory ), which in Article VJ. provided 
that in the case of “ any person escaping into the same [the 
: Northwest Territory) from whom labor or service is lawfully 
I claimed in any one of the original states, such fugitive may be 
lawfully reclaimed and conveyed to the person claiming his or 
her labor or service as aforesaid.’* An agreement of the sort was 
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necessary to persuade the slave-holding states to union, and in 
the Federal Constitution, Article IV., Section II., it is provided 
that “ no person held to service or labor in one state, under the 
laws thereof, escaping into another, shall, in consequence of any 
law ('r regulation therein, \ye discharged from such service or 
lal:)or, hut shall be delivered up on claim of the party to whom 
such service or labor may be due.” 

The first specific legislation on the subject was enacted on the 
12th of February 1793, Ordinance for the Northwest 

'J errltor}' and the section of the Constitution quoted above, did 
not contain the word “ slave ” ; by its provisions any federal 
district or circuit judge or any stale magistrate was authorized 
to ( ecide finally and without a jury trial the status of an alleged 
fugitive. The measure soon met with strong opposition in the 
no them states, and Personal Liberty Laws were passed to hamper 
officials in the execution of the law ; Indiana in 1824 and (Con- 
necticut in 1828 providing jury trial for fugitives wdio appealed 
from an original decision against them. In 1840 New York and 
Vermont extended the right of trial by jury to fugitives and 
provided them wdth attorneys. As early as the first decade of 
the 19th century individual dissatisfaction with the law of 1703 
had taken the form of systematic assistance rendered to negroes 
escaping from the South to ( anada or New England -the 
so-called “ Underground Railroad.” ^ The decision of the 
Supreme Court of the United States in the case of Pngg v. 
Pennsylvania in 18.42 (16 Peters 539), that state authorities 
could not be forced to act in fugitive slave cases, Imt that 
national authorities must carry out the national law, was 
followed by legislation in Massachusetts (1843), Vermont (1843), 
Pennsylvania (1847) and Rhode Island (1848), forbidding state 
officials to help enforce the law and refusing the use of state 
gaols for fugitive slaves. The demand from the South for more 
effective federal legislation was voiced in the second fugitive slave 
law, drafted by Senator J. M. Mason of Virginia, and enacted on 
the 18th of September 1850 as a part of the Compromise Measures 
of that year. Special commissioners were to have concurrent 
jurisdiction with the U.S. circuit and district courts and the 
inferior courts of territories in enforcing the law ; fugitives could 
not testify in their own behalf ; no trial by jur\ was provided ; 

^ The precise amount oi organization m tin* Underground Railroad 
c>aunot be cletinitely asiert. lined because ot the exaggerated \is«* of 
the hgiire of railroading in the docnineiits of the “ jiresidents ” ol 
the roac 4 , Rolierl T’uivis and Levi Cofliii, and ol its many “con 
ductors," and their discussion of the “ packages “ and “ iieiglit ’’ 
shipped by tlien'. The system reached from Kentucky and Virginia 
across Ohio, and from Maryland across Pennsylvania and .New 
York, to New England and Canada, and as early as 1H17 a giouj> ol 
auti -slavery men in soutlieni Ohio had lielped to C anada as many as 
1000 slaves. The CJuakers of Pennsylvania ])o.ssibly began the 
work of the mysterious Underground Railroad ; the best known ot 
them was Thomas (iarrelt (i7«<i ii^ 70 . native of Pennsylvania, 
who, ill 1822, removed to Wilmington, Delaware, wlieie he w’as 
convicted in 18.48 on four counts uniier the I'ugitive Slave Law^ and 
was fined §8000 ; lie is said to have lielped 2700 sla\es to Ireedom 
The most picturesque figme ot the Und<*rground Railroad wsis 
Harriet Tubman (c. 1820), called by her liieiid, John Brown, 
“ General “ Tubman, and i>y her li-llow negroes “ Moses “ Slie 
made about a .scon; of trips into the South, iiringing out w'lth her 
300 negroe.s altogether. .At one time a reward of $40,000 was otteieil 
for her ca])ture. She was a mystic, wdth remarkable < lairvoyant 
powers, and did great .sendee as a nnr.se, a spy ami a scout in tlie 
Civil \Vai. Levi Coflin (i 7‘>8 1877), a native ol North Caiolina 
(whose cou.siu, Vestal Coffin, had established liefore iSri) a “ -.(.ation 
of the Thidergroiind near what is now' Guilford ('od(*^<», North Caro- 
lina), in 1826 settled in Wayne (‘ounty, Ohio; his home at .New 
Garden (now Fountain City) was the meeting jioint ol three “ lines “ 
Irom Kentucky : and in 1S47 he removed to Ciniinnati, where his 
laliours in bringing slaves out of the South w'ere even more successful 
It has lM*en argued that the Underground Railroad delayed the final 
decision ol the slavery ipiestion, inasmuch as it w'as a “ salety 
valve “ ; lor, without it, the more intelligent and ca])ablc of tin- 
negro slaves w'ould, it is asserted, have become the leaders of in 
surrcctions in the South, and would not have been removed from 
the places where they could ha\'e <lone most damage. Con.sult 
William Still, TAc I hidergroumi Railroad (J’hiladelphia, 1 872), a collec- 
tion of anecdotes by a negro agent of the Pninsylvania Anti-SUivcry 
Society, and of the Philadelphia branch of the Railroad ; and the 
important and scholarly w'ork of Wilbur H. Siebert, The V nderground 
Railroad from Slavery to Freedom (New York, 1898). 


I penalties were imposed upon marshals who refu.sed to enforce the 
! law or from whom a fugitive should escape, and upon individuals 
i who aided negroes to escape : the marshal might raise a posse 
! comiialus \ a fee of $10 was paid to the commissioner when his 
i deci.sion favoured the claimant and only $5 when it favoured the 
I fugitive ; and both the fact of the escape and the identity of the 
fugitive were to be determined on purely c.v parte testimony. 
I The severity of this measure led to gro.s.s abuses and defeated its 
I purpose ; the number of abolitionists increased, the operations 
I of the Underground Railroad became more efficient, and new 
: Personal Liberty Laws were enacted in Vermont (1850), Con- 
I necticut (1854), Rhode Island (1854), Massachusetts (1855), 
Michigan (1855), Maine (1855 and 1857), Kansas (1858) and 
I W isconsin (1858). 'Fhese Personal Liberty I.aws forbade justices 
; and judges to take cognizance of claims, extended the habeas 
; carpus act and the privilege of jury trial to fugitives, and 
. punished false testimony severely. The supreme court of 
. Wisconsin went so far (i85()) as to declart* tlu; Fugitive Slave Law 
I unconstitutional. 'Fhese state laws were one of the grievances 
j officially referred to by South Carolina (in Dec. i860) as justifying 
! her secession from the Union. Attempts to carry into effect the 
j law of 1850 aroused much bitterness. 'Fhe arrests of Sims and 
j of Shadrach in Boston in 1851 ; of “ Jerry ” M‘Henry, in 
I Syracuse, New ^'ork, in the .same year ; of Anthony Burns in 
j 1854, in Bo.ston ; and of the two (iarner families in 1856. in 
j (’incinnati, with other cases arising under the Fugitive Slave 
! I^iw of 1850, probably had as much to do with bringing on the 
(*ivil War as did the controversy over slavery in the 'Ferritories. 

! \Mth the beginning of the ('ivil War the legal status ol the 
■ slav(‘ was changed by his master’s being in arms. General H. F. 

, Butler, in May i8bi, declanal negro slaves ('ontraband of wiir. 

I A confiscation bill was passed in August 1861 discharging from 
j his service or labour any slav(‘ employed in aiding or promoting 
I any insurrei'lion against the government of the United States. 
I By an act of the 17th of July 1862 any slave of a di.sloyal mastei 
i who was in territory oi cupied by northern tn)()j)s w'as declared 
. ipso facto Iree. But for some time the Juigitive Slave Law was 
; considered still to hold in tin* case of iugitivTs from masters in 
j the borrl(*r suites who were loyal to tlie linion government, and 
j it W’as not urU'l the 28lh of June 18(14 that the Act ol 1850 was 
! rep(*aled. 

; See J. F. Kliodvs, lii^Uay of ihv f'nitfd States ftom the i'toupumuse 
I of jSj;o^ vols. 1. and ii. (New Yoik, 181*3) ; and M. CL .M'Doiig.ill, 
i I' itgitive Slaves, / 6 /(/ (Boston, i8<»i). 

I FUGLEMAN (from the (ier. Flugdniaiui, the man on the 
I Fliigel or wing), jiroperly a military term for a soldier who is 
I sek'Cted to ad as guide,” and posted generall) on the Hanks 
j with the duty of directing the march in the reijuired line, or of 
! giving the time, Ac., to the remainder o! the unit, which conforms 
i to his movements, in any military exerci.se. 'Fhc word is then 
' applied to a ringleader or one w'ho lakes tlu* lead in any niove- 
' ment or concerted movement. 

I FUGUE (Lit. fuga, flight), in musi(', the mutual “ ])ursnit ” 
i of vok’cs or parts. It was, up to the end of tlie 16th century, 
• if not J'ller, the name ajqihed to two art-forms. (vX) l<'uga 
I hgata W'as the exaci reproduction by one or more voice.s of tlie 
' statement of a leading part. 'Fhc reprodm ing voice {lomcs) 
W'as seldom if ever written out, for all diflcrenies between it 
! and the r/w.v W’ere rig idly sy sternal i( : c.g. it was an exact inversion, 

I or exactly twice as slow, or to be sunqr backwards, Ax. Ac. 
i Hence, a rule or canon w'as given, often in enigmatic form, by 
which the comes was deduced from the dux: and so the term 
I canon became the appropriate name for tlie form itself, and is 
still retained. (B) A comfiosition in wliich the canonic style 
was cultivated wnihout ('anonic ntstriction was, in the i6th 
! century, called juga ricercata or simply a ricercare, a term which 
I is still used by Bach as a title for the fugues in Das musihahsche 
! Opfer, 

I 'Fhe w’hole conception of fugue, rightly understood, is one ol 
I the most important in music, and tlie reasons w’hy some con- 
trapuntal compositions are called fugues, while others are not, 
are so trivial, technically as well as aesthetically, that we h u c 
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preferred to treat the subject separately under the general 
heading of Contrapuntal Forms, reserving only technical 
terms for definition here. 

(i.) If in the bf^ginning or “exposition ” the material with which 
the opening voire accompanies the answer is faithfully reproduced 
as the accompaniment to subsequent entric's of the subject, it 
is called a counter subject (see Counterpoint, under sul>heading 
Double Counterpoint), Obviously the process may be carried 
further, the first countersubject going on to a second when the 
subject enters in the third part and so on. The term is also 
appliefl to new subjects appearing later in the fugue in combina- 
t ion (immediate or destined ) wi tli the original subject, ('herubini , 
Ijolding the doctrine that a fugue cannot have more than one 
; ubject, insists on applying Uic term to the less prominent of 
the aubjeets of what are commonly called doubh^ fugues, />. 
tugues which liegin with tw'o parts and two subjects simultan- 
eously, and so also with triple and quadruple fugues. 

{\\.) Episodes are passages separating the entries of the subject.^ 
ICpisodes arc usually developed from the material of the subject 
and coimtersubjects ; they are ver>' rarely independent, but 
then conspicuously so. 

(iii. ) Slretto, the overlapping of subject and answer, is a resource 
the jiossibilities of which may be exemplified by the setting of 
the words ompies generaiiones in lJach*s Magnificat (see Bach). 

(iv.) 'I’hc distinction between real and tonal fugue, which is 
still sometimes treated as a thing of great historical and technical 
importance, is really a mere detail re.sulting from the fact that 
a \ ioJent oscillation between the keys of tonic and dominant 
is no part of the function of a fugal expo.sition, so that the answer 
is (especially in its first notes and in points tliat tend to shift the 
key) not so much a transposition of the subject to the key of 
the dominant as an adaptation of it from the tonic part to the 
dominant part of the scale, or vice versa ; in short, the smswer 
is as far as possitde on the domhuint, not in the dominant. The 
modifications this principle produces in the answer (which havt‘ 
lieeii happily dcscrified as resembling “ fore-shortening arc 
(he only distinctive marks of tonal fuf(ue ; and the texldioffks 
are half fillctl with the attempt to reduce them from matters 
of ear to rules of thumb, which rules, however, have the merit 
(unusual in those of the academic fugue) of being founded on 
obscrvati(»n of the practice of great masters. Hut the same 
principle as often as n(»l produces answers that arc exact trans- 
positions of the siifqect ; end so the onlv kind of real fugue 
(/.c. fugue with an exa(‘t answer) tiuit could rightly be contrasted 
with tonal fugue would be that in whi('h the answer ought to 
be tonal but is not. It must be admitted that tonal answers are 
rare in the mod d music of the ihth century, though their melodic 
prirK'iplts are of yet earlier date ; still, though tonal fugue. d(K*s 
not bt'come usual until well on in the i7lh century, the idea 
that it is a separate species is mimifostlv absurd, i nh'ss the tenii 
sinq>ly means “ fugue in modern tonality or key,’* whatever the 
answer may be. 

The term “answer" is iisuallv reserved for those entric. of 


of Bach. > Every word is a definition, both retrospective and 
prophetic ; and in “ transverse we see all that Sir Frederick 
Gore Ouseley expresses in his popular distinction between the 
“ perpendicular ” or homophonic style in which harmony is 
built up in chords, and the horizontal ” or polyphonic style in 
which it is woven in threads of independent melody. (U. F. T.) 

FtlHRICH, JOSEPH VON (1800-1876), Austrian painter, wa.s 
born at Kratzau in Bohemia on the 9th of February 1 800. Deeply 
impressed os n boy by rude pictures adorning the wayside chapels 
of his native country, his first attempt at cx)mposition was a 
sketch of the Nativity for the festival of Christmas in his father’s 
house. He lived to see the day when, liecoming celebrated as 
a composer of scriptural episodes, his sacred subjects were 
transferred in numberless repetitions to the roadside churches ol 
the Austrian state, where humble peasants thus learnt to admia' 
modern art reviving the models of earlier ages. Fiihrich has 
been fairly described as a “ Nozarene,” a romantic religious artist 
whose pencil did more than any other to restore the old spirit 
of Diirer and give new shape to countless incidents of the gospel 
and scriptural legends. Without the power of (’ornelius or th(^ 
grace of Overbeck, he composed with great skill, especially in 
outline. His mastery of distribution, form, movement and 
expression was considerable. In its peculiar way his drapery 
was perfectly cast. Essentially creative as a landscape 
draughtsman, he had still no feeling for colour ; and when 
he produced monumental pictures he was not nearly so 
successful as when designing subjects for woodcuts. Fiihrich ’s 
fame extended far beyond the walls of the Austrian capital, 
and his illustrations to Tieck’s Genojeva, the Lord’s Prayer, 
the Triumph of Christ, the Road to lietlilehem, the Succession 
of ('hrist according to Thoniiis k Kempis, the Prodigal 
Son, and the verses of the Psalter, became well known. 11 is 
Prodigal Son, especially, is remarkalde for the fancy with which 
the spirit of evil is embodied in a figure constantly recurring, 
I and like that of Mcphistopheles exhibiting temptation in a human 
I yet demoniacal shape. Fiihrich became a pupil at the .Academy 
of Pnigue in 1816. His first inspiration was derived from the 
prinf.s of DiinT and the Faust of Cornelius, and the first fruit of 
this turn of study was the Genofeva series. In 1826 he went to 
Rome, where he added three frescoes to those ex(‘cuted by 
Cornelius and Overberk in the Palazzo Massimi. His subjects 
were taken from the life of Tasso, and are almost solitary examples 
of his tiilent in this class of composition. In 1831 he fiiiislietl 
the 'friumph of Christ now in the Raezynski palace at jferlin. 
In 183.} he was made* custos and in 1841 profes.sor of composition 
in the Academy of Vienna, .\fter this he completed the monu- 
mental pictures of the church of St Nepornuk, and in 1854 1861 
the vast .scries of w^all piaintings which cover the inside of the 
Lerchenfeld chureh at Vienna. In 1S72 he was pensioned and 
madeaknight of the order of Franz Joseph ; 1875 is the date of his 
illustrations to the Psalms. He died on the 13th of March i87(). 

Hi^ aun>l>iogru])liy was pnblislu'd in 1875, *”*d a memoir by ins 
son Lucas in t886. 


the subject that lire placed in what may be called the “ coiuple- 
mentarv ” position of the scale, whether they are “tonally’’ 
modified or not. Thus the order of entries in the exposition of 
the first fugue of iheWohltcmp. KlaiK is .subject, answer, answer, 
subject ; a departure from the usual rule an'ording to which 
subject and answer are strictly alternate in the expo.sition. 

In conclusion we may remind the reader of the most accurate 
as w'ell as the most vivid description ever given of the es.sential.‘; 
of a fugue, in the famous lines in Paradise T.osi^ b(»ok xi. 

“ His voIauI touch, 

liistiiut through all pro^H)rtKms, low and high, 
h ied and pursued traiisversi' ilu; iwsonant fugne." 

It is hard to realize tl\at this description of organ-music was 
written in no classical period of instrumental polyphony, but 
just half-way between the death of Frescobaldi and the birth 
* An episode occurring during the exposition is somelimes called 
iOihiUa. a distinction the iiselt'ssness ot which at once appears on 
an an.dysi.s of Jicich’s 2nd higuc in the Wohlicmp. Klac, (the term 
codetta is more correctly applied to notes filling in a gap between 
subject an ^ its first answer, but such a gap is rare in good examples). 


FUJI (Fuji-san, Fujiyama, Fiisiyama), a celebrated mounUiin 
of Jttpiin, standing VV.S.V'. of Tokyo, its liase being about 70 m. 
by rail from that city. It rises to a height of 12,395 ft. and its 
southern slopes reacli the shore of Suruga Bu)'. It is a cone of 
beautifully simple form, the more striking to view because it 
stands isolated ; but its summit is not conical, being broken by 
a crater some 2000 ft. in diameter, for Fuji is a cjuicscent volcano. 
Small outbursts of steam are still to be observed at some points. 
.An eruption is recorded so lately as the first decade of the 18th 
century. The mountain is the resort of great numbers of pilgrims 
(see also J.apan). 

FU-KIEN (formerly Min), a south-eastern province of China, 
bounded N. by the province of Cheh-kiang, S. by that of Kw'ang- 
tung, W. by that of Kiang-.si and E. by the sea. It occupies an 
area of 53,480 sq. m. and its population is estimated at 20,000,000. 
The provincial capital is Fiichow Fu, and it is divided into eleven 
prefectures, besides that ruled over by the prefect of the capital 
city. Fu-kien is generally mountiiinous, lieing overspread by the 
Xan-shan ranges, whicli run a general course of N.E. and S.W. 
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The principal river is the Min, which is formed by the junction, 
in the neighbourhood of the city of Yen-p'ing Fu, of three rivers, 
namely, the Nui-si, which Uikes its rise in the mountains on the 
western frontier in the prefecture of Kien-ning Fu, the Fuh-tun 
Ki, the source of which is found in the district of Kwang-tsih in 
the north-west of the province, and tlie Ta-shi-ki (Shao Ki), which 
rises in the mountains in the western district of Ning-hwa. From 
yen-p*ing Fu the river takes a south-easterly course, and after 
passing along the south face of the city of Fuchow Fu, empties 
itself into the sea about 30 m. below that town. Its upper course 
is mirrovv and rocky and abounds in rapids, but as approaches 
Fuchow Fu the channel widens and the current becomes slow 
and even. Its depth is very irregular, iuid it is navigable only by 
native boats of a small class. Iwo other rivers flow into the sea 
near Amoy, neither of which, however, is navigable for any 
distance from its mouth owing to the shallows and rapids with 
which they abound. Thirty-five miles inland from Amoy stands 
the city of Chang Chow, famous for the bridge which there spans 
the Kin-lung river. This bridge is 800 ft. long, and consists of 
granite monoliths stretching from one abutment to another. The 
soil of the province is, as its name, “ Happy Establishment," 
indicates, very productive, and the scener)- is of a rich and varied 
character. Most of the hills are covered with verdure, and the 
less rugged are laid out in terraces, 'i'hc principal products ol 
the province are tea, of which the best kind is that known as 
Tlohea, which takes its name, by a misj)r()iiunciation, from the 
Wu e Mountains, in the prefecture of Kicn-ning Fu, where it is 
grown ; gniins of various kinds, oranges, plan tins, licliis, bamboo, 
ginger, gold, silver, lead, tin, iron, salt (both marine and rock), 
deers' horns, beeswax, sugar, fish, birds’ nests, medicine, paper, 
cloth, timber, iSjc. Fu-kien has three ojien ports, Fuchow Fu 
opened in 1842, Amoy opened to Iradi^ in the same year and 
Funing. The latter port was only ofie.ned to foreign trade in 
1898, but in 1904 it imported and exfiorted goods to the valiu ol 
£7668 and £278,160 respecti\ely. 

FUKUI, a town of Japan in the province of Fi'hizen, Nippon, 
near the west coast, 20 in. N. by E. of Wakasa ]>ay. It lie.» in 
a volcanic district much exposed to eartliquakes, and siifTcred 
severely during the disturbances of 1891-1892, when a cluisrn over 
40 m. long was opened across the Nh‘o valley from Fukui to 
Katiibira. Ihit Fukui subsequently revived, and is now in a 
flonnsiiing condition, with several local industries, especially the 
manufacture of paper, and an incr(‘asing poiailation (\\ceeding 
50,000. Fukui has railway coiiununication. There are ruins ot 
a castle of the Daimios of iCchizen. 

FUKUOKA, a town on the north-west coast of the island of 
Kiushiu, japan, in the province of Chikii/cn, 90 m. N.N.E. ol 
Nagasaki by rail. Pop. about 72,000. With llakatu, on the 
opposite side of a small coiust stream, it forms a large centre of 
population, with an increasing export trade and .several local 
industries. Of these the most important is silk-weaving, and 
llakata es'pecially is noted for its durable silk faiirics. Fukuoka 
was formerly the residence ot the powerful daimio of ( hikuzen, 
and played a conspicuous part in the medieval history of Japan , 
the renowned temple of Yeiyas in the district was destroyed by 
lire (luring the revolution of 1868. There are several other pla('es 
of this name in Japan, the most important being Fukuoka in the 
province of Mutsu, North Nippon, a railway station on the main 
line from 'J'okyo to Aimori Ura Uay. }*op. about 5000. 

FULA (F ULRK, Fellatah or I’kuls) a numerous and powerful 
Afric^in people, spread over an immense region from Senegal 
nearly to Darfur. Strictly they have no country of their own, and 
nowhere form the whole of the population, though nearly always 
the dominant native race. They are most numerous in Upper 
.Senegal and in the countries under French sway immediatelv 
south of Senegambia, notiildy iMita falkm. Farther cast they 
rule, subject to the control of the French, Segii and Mas.sena, 
coiintrujs on both banks of the upper Niger, to the ‘^oiith-west of 
Timbuktu. The districts within the great bend of the Niger 
have a large Inila population. East of that river Sokoto and its 
tributary emirates are ruled by Fula princes, subject to the 
control of the British Nigerian administration. Fula are settled 


-FULA agi 

in Bornu, Bagirmi, Wadai and the upper Nile Valley, ‘ but have 
no political power in those countries. Their most soUtlierly 
emirate is Adamawa, the country on both sidt\s of the upper 
Benue. In this vast region of distribution the Fula populations 
are most dense towar(ls the west and north, mo.st scattered 
towards the east and south. Originally herdsmen in the western 
and central Sudan, they extended their sway east of the Niger, 
under the leadership of Othman Dan Fodio, during tlio (larly 
years of the 19th century, and having subdued the llaiu^a states, 
founded the empire of Sokoto with the vHS.sal emirates of Kano, 
Gando, Nupe, Adamawa, iKic. 

The (jucstion of the ethnic affinities of the Fula has gi\ en rise 
to an enormous amount of speculation, but the most roasonabh* 
theory i.s that they are a mixture of Berber and Negro. I his is 
now the most generally acc-epted tiieory. ( ertainly there is no 
reason to connect lh«‘m willi the ancient Egyj)tians. In. the 
district of Senegal known as Fuladiigu or “ Fula Land,” where 
the purest types of the race are found, the people are ol a reddish 
brown or light chestnut colour, with oval facets, ringlety or evcMi 
.•'inooth hair, never woolly, straight and even aijuiline noses, 
delicately .shaped lips and regular features (juite differentiating 
them from the Negro type. Lik<‘ most coiujuering races the 
Fula are, however, not of uniform physiqui‘, in many districts 
approximating to the local type. They nevertheless maintain 
throughout their widespread territory a (.‘ertain national solid 
arity, thanks to common speech, traditions and usages. 'I'he 
ruling caste of the Imla differs widely in character from the 
luirclsmen of the wcsUtii Sudan. 'I'he latter are peaceable, 
inofTtmsive and abstemious, 'i'hey are mainly monogamous 
and by rigidly abstaining Ironi Joreign marriages have preserved 
riM'ial purity. I he ruling ('aste in Nigeria, on the otlier hand. 
de.spi.se their pastoral brellnen, and through generations ol 
polygamy with the coruiuered trib(;s havt* become more Negroid 
m type, black, burly and coarse featured. Love ol luxury, 
pomp ami fineiv is their (ddef characteristic, 'l aken as a whole, 
the Fula race is distinguished by great inleliigenee, Ir.inkness ol 
disposition and strength ol character. As s<>idier.s they are 
nmowned almost exclusively as cavalry ; and the rat'c has 
produced several leaders possessed ol much stratitgical sLdl. 
Besides tlu? erdinary Negro weapons, they use iron sjiears with 
leatherhouncl handles and swords. 'I hey are generally excellent 
rulers, stern but patient and just. 'rin‘ Nigerian eimi'. a('(|uned 
however, an evil reputation during the Kgli (cnlur)' as slavt' 
raiders. Thcty liave long been devout Alahomiuedaiis, ami 
mo.se jues and .schools (‘xisl m almost ail their town.s. 'I'radilion 
says that ol old ec ery Juila hoy and girl was a scholar ; but 
during the decadence ol their power towards tlie elo.se ol the; i()lh 
cfTilury education was not highly valued. Power .secmis to have 
somewhat spoilt this virile race, but such authoiilies as Sir 
Frederick Lugard believe them still capable n\ ;i gnat luturi*, 

'Phe Fula language has as yel hmnd m» |>iaer in any Alncan 
linguistic family . In its rudiments it is akin to the liamito- 
Semitic group. It po.s.ses.ses two grammatnal gende.rs, not 
masculine and feminine, but tin; human and tin* mm human , 
the adjective agrees in assoname witli its noun, and cuphoin 
plays a great part in verbal and nominal inlhs tions. In soim; 
ways resembling the Negro dialects, it betniys noii-Negroid 
influences in the use ol sijflixes. 'the name c)l the people bus luaie. 
variations. Fidbc or Fula (sing. Pnllo, Pcad) is the .Mumlhigan 
name, Follani the Haiisa, Fellatah the Kaiinri, I’ullaii tin; 
Arab, and Fiildt* on the Beniit;. lake the narm* .Abat< , “ white, 
given them in Kororofa, all the.se seem to refer to Iheii light 
reddi.sh hue. 

Se<* F. Katzel, Histoty ttf Maiilant/ (laighsh ‘-6 , London, 
i8t>8) , Sit I'. laig.iul, “ NoTflj»’iii 'ui, " tn (ir-ny-uif'hu id Jautnul 
duly loo-l) ; (ininal ch* (iuito'lon, s /'.v/s (1887) , \ liratkeii 

Iniry, A Short Vniahuhirv <>f thr hiilfnii / anf'iffiar (/nngtni, io'>7) , 
the articles NioiiRia .inU ^lOKoin ciiifl anllionlu'S tin re ntid. 

^ Sir Win. in ;i, n fjort on ?\oftIirnL Xij'iria {" (.Viloiual 

Otlice " No 551, i<;o'.; t . 11 s .lUcntJon to llir cxodii.s “ ol 

Ihoii.sand-. of Fnlnni of nil sort.,, Imt mostly Mi-llnwri, Irom fin* 
French Middle Nig»*r,'’ and stati s that lli** m.'uonly of th<' cmigri'nls 
an; sidtling in the Nile \cill(^'. 
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FULCHER (or Fouchek) OF CHARTRES (io5cS-r. 1130), 
French chronicler, v/as a priest who was present at the council 
of ( lermont in 1005, accompanied Robert II., duke of 
Normandy, on the first crusade in 1096. Having spent some 
time in Jtalv and taken part in the fighting on the way to the 
Holy Land, Jie became chaplain to Baldwin, who was chosen 
king of Jerusalem in 1100, and lived with Baldwin at Edessa 
and then at Jerusalem, lie accompanied this king on several 
warlike expeditions, but won more lasting fame b)' writing his 
Hi^toria Hierostylyniiiana or G(sta Francorum Jerusalem ex- 
piignatiUum, one of the most trust wo»‘Lhy sources for the history 
of the first crusade. In its final form it is divided into three 
books, and rovers the period between the council of Clermont 
and 1127, and the author only gives details of exents which he 
himself had witnessed. It was used by William of 'Fyre. Fulcher 
die<I after 1127, probably at Jerusalem. He has been confused 
xvith Koucher of Mongervillier (d. 1171). abbot of Sl-Pere-en- 
A'allce at (liartres, and also willi another person of the same 
name who distinguished himself at the siege of .Antioch in 
1098. 

Thr Hhtoria, l»ut in an iuciimplcU- form, wa- first jnddished !)y 
(. I3on^»ars in the Gesta I>ei f>ei Ftavens (]lanov«*r, lOii) 'flie Iwst 
rdition IS in tome iii. of the Reiucil dis In.'^toncuA de^ ctoisades, 
tm identnux (I‘aris, j86Cj) ; and llH‘re is a l''reii(h Irausta- 
lion in tonu* xxi\ . of Clnizol’s Ctdlccttou dcs mhiiom s telatif'* a 
Vhistoiiv dv Fra lire (Paris, 182 ^ 18^5). 

S<T II. von Ge^chichir des eidrii Kin<zzuf>e^ (Leipzig, jS8i) ; 

and M()lini‘*r, /./*s Stuinrs dc Vhisinne dr I'Yavii^ loinv 11 (J*ans, 
1002 ;. 

FULDA, a tuw'n and episcopal see of (Jermany, in tlie IVussian 
])rovin<‘(; of Ihisse-Nassau, helw'een the Rhfm and the Vogel- 
(lehirge, fa; m. N.K. from hrankfort-ou Main on the railway 
to Behru. Although irregularly hiiilt the town is pleasantly 
situated, and contains two fine scjuares, on one of whi(’h stands a 
fine statue of St Boniface. Tiie present cathedral w'as built 
at the lieginuing of the i8th century on the model of St Peter's 
at Rome, hut it has an am ieiit crypt, whi('h contains th(‘ l)one< 
of .St Boniface and was restored in i8(;2. Ofiposite th<‘ cathedral 
is the former monastCTy of St Michael, now' the episcopal palace, 
'fhe Michaelskirche, attached to it, is a small round cluirch fniilt, 
in imitation of the Holy Sepulchre, in 822 and restored in 1853. 
Of other laiildings may Ih‘ nieiilioned the Library, with upxvards 
of 80,000 printed hooks and many valuable MSS., the statcK 
pala('(‘ with its gardens and orangery, the former Benedictine 
nunniTv (founded if)25, and now used as a seminary), and the 
Minorite iriary ( 1 238) now used as a furniture warehouse. Among 
the secular buildings arc the fine Schinss, the Ihhludheh, the 
town hall and the post office, 'fhere are several schools, a hospital 
foiuuh'd in tlu^ 13111 century, and some new artillery harraikN. 
Many industries are carried on in Fulda, 'f’hese include weaving 
and dveiug, the manufacture oi linen, plu.sh and other textiles 
and brewing. 'Fhere are also railway works in the town. A 
large trade is done in cattle and grain, many markets being held 
here. I' int* views are obtained from several hilK in t he neighbour- 
hood, among these* being the KraiaMiherg, the Petersherg and 
the KalvarienlHM'g. 

Fulda owes its existence to its famous alihey. It became a 
town in 1208. and during the middle ages there were many 
struggles between the abbots and the townsfolk. During the 
Pea.sanls’ War it was captured by the rebels and during the 
Se\tu \'ears’ War by the Hanoverians. It came finally into the 
possessi(»n of Prussia in 1866. From 173J to 1804 Fulda was 
the s(‘oi ol ;i university, and latterly many assemblies of (lermaii 
bishops have been held in the town. 

'Flu* great Benedictine abbey of Fulda occupies the place in 
the CM Ic'^iastical history of (Jermany which Monte Cassiiio holds 
in llal), Si (kill in South Germany, (/orvey in Saxony, Tours 
in Fnance and Iona in Scotland. Founded in 744 at the instiga- 
tion of St Boniface by his pupil .Sturm, who was the first abbot, 
it liecame the centre of a great missionary work. It was liberally 
endowed with land by the prin<‘<!.s of the Carolingian house and 
others, and soon became one of the most famous and wealthy 
establishments of its kind. About 068 the pope declared that 


its abbot was primate of all the abbots in (iermany and Gaul, 
and later he became a prince of the Empire. Fulda was specially 
famous for its school, which was the centre of the theological 
learning of the early middle ages. Among the teachers here 
were Alcuin, Hrabamis Maurus, wdio was abbot from 822 to 842, 
and Walafrid Strabo. Early in the loth century the monastery 
was reformed by introducing monks from Scotland, who were 
responsible for re.storing in its old strictness the Benedictine rule. 
Later the abbey lost some of its lands and also its high po.sition 
and some time before the Reformation the days of its glory 
w'cre over. Johann von Hcnneberg, who w'as abbot from 1529 
to 1541, showed some sympathy with the teaching of the re- 
formers, hut the Counter-Reformation made great progress here 
under Abbot Balthasar von Dernbach. Gustavus Adolphus 
gave the abbey as a principality to William, landgrave of Hesse, 
but William’s rule only lasted for ten years. In 1752 the abbot 
was raised to the rank of a bishop, and Fulda ranked as a prince- 
hi.shopric. This was secularized in 1802, and in quick succession 
it helongt'd to the prince of Orange, the king of France and the 
grand-duchy of Frankfort. In 1816 the greater pari of the 
principality w^as ceded by Prussia to Hesse-('assel, a smaller 
portion being united with Bavaria. Sharing the fate of Hesse- 
Cas.sel, this larger portion was annexed by 1 ‘russia in 1866. In 
1829 a new bishopric w’as founded at Fulda. 

F'or the town .sve A. Hartrutinn, Zeitge&chirhtc von Fulda (Fulda, 
*^05) : J. Scliiicidcr, I'uhrcr durch die Stadt Fulda (Fulda, 1800) ; 
.'ind Chtoiiik von Fulda und des^en Vnif^ehun^en (1830). For the 
liistoiy of the ahbry .si*c‘ (li^geTibaur, Du'i Klotiri Fulda nn Karolnigei 
Zntaltn (Fulda, 1871 187.1) ^ Amili, Ge^chiihte des Hodistifts Fulda 
(F'ukla, i860) ; and tho huldaei Gest htcfiisbl utter (T0f)2 fol.). 

FULGENTIUS, FABIUS PLANCIADES, l^tin grammarian, 
a native of Africa, flourished in the first half of the 6th (or the 
lust part of the 5tli) century a.d. He is to he distinguished 
from Fulgentius, bishop of Kuspe (468-533). to whom he was 
probably relatt*(l, and also from the bishop’s pupil and biographer, 
Fulgentius Ftirraudus. Four extant works an* attributed to 
him. (1) Mylhologiarum libri iti., dedicated to a certain 
(‘atus, a presbyter of (art huge, containing 75 myths briefly told, 
and then explained in the mystical and allegorical manner oi 
the Stoics and Neoplatonisls. For this purpose the author 
generally iinokes the aid of etymologies wLich, liorrow^ed from 
the philosophers, are highly absurd. As a ('hristian, Fulgentius 
.sometimes (hut less freijucntly than might have been expected) 
(|uotf\s the Bible by the .side of the philo.sophrrs, to give a 
('hristian colouring to the moral lesson. (2) Expositio Ver^iliauar 
cotiliueniiae {continentia-eoni^nXs), a .sort of appendix to (i), 
dedicated to Catus. "J'he poet himself appears to the author and 
explains the twelve books of the Aeneid as a picture of human 
life. 'Fhe three words armn (-virtus), vir ( - sapientia), primus 
(-princef)s) in the first line represent respectively suhstautia 
corporal is y sensual is, ornatis. Book i. symbolizes the birth and 
early cliildhood of man (the shipw'reck of Aeneas denott*s the 
])eril of birth), hook vi. the plunge into the depths of wisdom. 
(3) JCxpositio sennouum antiquorum y explanations of 63 rare and 
obsolete weirds, supported by quotations (sometimes from authors 
and works that never existed) It is much inferior to the similar 
work of Nonius, with which it is often edited. (4) T.iher absque 
liiteris (ie aetalihus muudi et homims. In the MS. heading of this 
work, the name ot the author is given as F'abiiis ('laudiiis 
(iordiamis Fulgentius (Claudius is the name of the father, and 
Gordianus that of the grandfather of the bishop, to whom some 
attrihulc the work). 'Fhe title Absque litieris indicates that one 
letter of the alpliahet is wholly omitted in each .siK'cc.ssivc book 
(.\ in hk. i., B in hk. ii.). Only 14 hooks are pre.served. The 
matter is chieflx' taken from sacred history. In addition to these, 
luilgentius speaks of early poetical attempts after the manner of 
Anacreon, and of a work called Physiolopjts, dealing with medical 
queslion.s, and including a discussion of the mystical signification 
of the numbers 7 and 9. F'ulgcnlius is a representative of the 
so-called late African style, taking for his models Apuleius, 
lertullian and Martianus Capella. His language is bombastic, 
affected and incorrect, while the lengthy and elaborate periods 
make it difficult to understand his meaning. 



FULGINIAE— FULK 


See the edition of the four works by R. Helm (i8(jS, Tcubner 
scries) ; also M. Zink, Dev Mytholof; Pulgentius (1807) ; K. Jimg- 
mann, “ Dc Fulgentii aetate et scriptis,” in Acta Societatis Philologac 
Lipsiensis, i. (1871) ; A. Ebert, Allgcmeiiic Geschichte der Litt. des 
Mitielalterb^ i. ; article Fulgentius ” by C'. F. Bolii in Ersch and 
GxMhQv* ^ Allgemeine Eticyklopddie Teuffel-Schwabc, History of 
Roman Literature (Eng. trails.). 

FULGINIAE (mod. Foftgtw), an ancient town of Umbria, 
Italy, on the later line of tlie Via Flaminia, 15 m. S. of Xuceria. 
It appears to have been of comparatively late origin, inasmuch 
as it had no city walls, but, in imperial times especially, owing 
to its position on the new line of the Via Flaminia, it must have 
increased in importance as being the point of departure of roads 
to Perusia and to Picenum over the pass of Plestia. It appears 
to have had an amphitheatre, and three bridges over the Topino 
are attributed to the Roman period. 'Fhree miles to the N. lies 
the independent community of Forum Flaminii, the site of 
which is marked by the church of S. Giovanni Profiamma, at 
or near wdiich the newxT line of the V^ia Flaminia rejoined the 
older. It was no doubt founded by the builder of the road. 

Flam inius, consul in 220 b.c. (See Foligno and Flaminia, 
Via.) (T. As.) 

FULGURITE (from Lat. julgitr, lightning), in petrology, the 
name given to rocks which have been fused on the .surface by 
lightning, and to the characteristic holes in rocks formed by the 
same agency. When lightning strikes the naked surfaces of 
rocks, the sudden rise of temperature may produce a certain 
amount of fusion, especially when the rocks are dry and the 
electricity is not readily conducted aw’ay. Instances of this 
have been obsen'ed on Ararat and on sev^eral mountains in tin* 
Alps, Pyrenees, iSjc. A thin glassy crust, resembling a coat of 
varnish, is formed ; its thickness is usually not more than one- 
eighth of an inch, and it may be colourless, white or yellow. When 
examined under the microscope, it usually show's no cnstalli/a- 
tion, and (’iuitains minute bubbles due to the ex[)ansion of oir 
or otlu;r gases in the fused pellicle. Occasionally small microliths I 
may appear, but< this is uncommon because so thin a film would 
cool with extreme rapidity. 'Fhe minerals of the ro(’k beneaih 
are in some cases partly fused, but the more refractory often 
appear (juite unaffected. The glass has arisen from the melting 
of the most fusible ingredients alone. 

Another type of fulgurite is commonest in dry .s«ands and 
lakes the shape of vertical tubes which may be nearly half an 
inch in diameter. (Generally they are elliptical in cross section, 
or flattened by the pressure exerted by ^he .Mirrounding saml on 
the fulgurite at a time when it was still A'cry hot and plastic, 
'rhese tubes are often vertical and may run downwards for 
sevt^ral feet throiigli the sand, branching and lessening as they 
descend. Tubular perforations in hard roc ks ha\'e been noted 
als(», but these are short and probabl)' follow' original cracks. 
'I'he glassy material contains grains of .sand and many small 
round or elliptical cavities, the long axes of which are radial. 
Minerals like felspar and mica are fu.sed more readily than 
(juart/, but analysis show's that some fulgurite ghtsses are very 
rich in silica, which perhaps was dissolved in the glass rather 
than simply fused. The central cavity of the tube iuid il)(‘ 
bubbles in its w'alls point to the expansion of the gases 
(air, water, ike.) in the .sand by sudden and extreme healing. 
Very fine threads of glass project from the surface of the tube 
as if fused droplets had been projected outwards with con- 
siderable force. Where the quartz grains have been greatly 
heated but not melted they become w'hite and semi-opaque, 
but where they are in contact with the glass they usually show' 
partial solution. Occasionally cr\stallization has begun before 
the glass solidified, and small mierolillis, the nature of which is 
undeterminable, occur in streams and w isps in tin; clear hyaline 
matrix. ( j s l’ ) 

FULHAM, a western metropolitan borough of Loudon, 
Imgland, bounded N.W. by Hammersmith, X.K. by Kensington, 
F. by Chelsea, and S.E., S. and S.W. by the river Thames. 
Pop. (iQOj) i37,28q. The principal thoroughfares are Fulham 
Palace Road running S. from Hammersmith, Fulham Road 
and King’s Road, W, from ('helsea, converging and leading to 


Putney Bridge over the Thame.s ; North End Road between 
i Hammersmitli and Fulham Roads ; Lillie Road between South 
, Kensington and Fulham Palace Road ; and Wandsworth Bridge 
I Road leading S. from New King's Road to Wandsworth Bridge. 
I In the north Fulham inclade.s the re.sidential district known as 
j West Kensington, and farther south that of Walham (^reen. 
I The manor house, or palace of tlie bishops of London stands in 
I grounds, beautifully planted and surrounded by a moat, believed 
' to be a l)anish work, near the river west of J'utney Bridge. Its 
1 oldest portion is the picturescjiie western c|uadriingle, built by 
Bisliop Fitzjames (1506 1522). The parish chureh of All 
Saints, between the bridge and the grounds, was erected in 
18S1 from designs by Sir Artliur Blonifield. The fine old monu- 
ments from the former buikling, dating from the 16th to the 
1 8th centuries, are mostly preser\ed, and in tht* churchyard are 
the memorials of .several bishops of London and <if 'Iheodore Hook 
(1841). 'J’he public recreation ground.', include I lie embankment 
and gardens between the river and the palace grounds, and 
chore are also two well-known enclosures used for sport.s within 
the borough. f)f these llurlingham Ikirk is the hcadcjiuirter^ 
I of the llurlingham Ikclo ( luh and a fashionabki re.sorl ; and 
i Queen's (!hib. West Ken.sington, ha.s tennis and oth(‘r courts 
‘ lor the iLSe of memht^rs, and is also the scene oi iin])orlaii1 
‘ football matches, and (»f the athletic meetings between Oxford 
and Cambridge Universities, and those between the Lngiish 
.ind American Universities held in iMigland. In .Seagrave Road 
is the Western fevc^r hospital. 'J‘lie parliamentary borough of 
Imlham returns one rnioiber. The borough council consi:,t-i of 
a mayor, 6 akhirnuMi and 36 councillors. Area, 1703-5 acres, 
Fulham, or in its (-arliest form f* ullunham. is un<*er1awilv 
slated to signify “ the plaee *’ eith(*r “ of fowls ” or “ of dirt." 
'Fhe manor is said to have been glveji to Bishop k'.rkenuidd 
about the year G()i for himself aiul his siieecssors in th<‘ see of 
London, and Holin.shcid n‘late.s that tin,- Bi.shop of London was 
l(Hlging ill liis manor place in 1141 when (IcofTrey de Mandevillc, 
riding out from the Tower of I^ondon, took him prisoner. At 
. the Uomrn on wealth the manor was temporarilv out of the 
I ])isliof>s’ hands, being .sold to (olonel Kdmimd Ilar\ey. 'Fhen* 

' is no rcconl of the first erection ol a parisli cluin h, but tlie iusl 
, known rector ' as appointed in 1242, and a cburcli proi)ably 
, existed a century before this. The earliest part of tla- chiircli 
demoli.shed in 18S1, however, did not date farllier l)a('k than 
the 15th century. In 879 Danish invaders, sailing up the 
Thames, wintered at Fulham and Hammersmitli. .Near tin? 
former w'ooden Putney Bridge, liuilt in 172*; and replaced in 
j j88b, the carl of I'.ssex threw a bridge of boats ai ross the river 
' in 1O42 in order to march lus army in pursuit of Charles I., wlio 
thereupon fell liack on Gxford. Margravine Road rec alls the 
! <‘xistence of Brandenburg Ilou.se, a riverside mansion built !)\ 
Sir Nicholas Urispe in tint time of (‘liarles 1 ., used as the h..»r|- 
cjiiarters of General Fairfax in ib47 tluring the civil war.'., and 
occupied in 171)2 by the margrave of brandenburg-Atispath 
and Bayreuth and his wife*, and in 1820 by Uarolim*, con^nt ol 
(ieorge I\'. 

FULK, king of Jerusalem (b. jo() 2 ), whs the .son of Full. iW, 
count of Anjou, and his wife Ilerlrada (who ultimately de- rtecl 
her husband and became the mistress of J’hilip I. of I'ranee). 
He became count of Anjou in iio<), and (onsiderahly added to 
the prestige of his hou.se. In particular he .showed hiiuscdf a 
doughty opponent to Henry 1 . of England, against whom he. 
continually siippoi U-cl Louis VI. of i^'rance, until in 1127 Henry 
won him over by betrothing his daughter Matilda to Fiilk's son 
(Jeoffrey IMantagenet. .\ln.*ady in 1120 Ibiik had visited the 
Holy I.aiid, and iKteome a close friend of the Templars. On hi", 
return he assigned to the* order of the J’cuiipliirs an annual sub 
.sidy, while he also maintained two knights in the Holy Land 
for a year. In 1128 he was preparing to return to the 
when he reci‘ived an einha.^sy from Baldwin IL, king of jerii.salern 
who had no nialci heir to succeed him, offering his daughter 
Melisindu in marriage, with the right of evcjntual succc'^sion to 
tlie kingdom. Ibilk readily accepted the offer; and in 1129 
he came and was married to Melisinda, receiving the tow'iis of 
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Acre and Tyre as her dower. In 1131, at the age of thirty-nine, 
he became king of Jerusalem. His reign is not marked by any 
considerable events : the kingdom which had reached its zenith 
under Baldwin II., and did not begin to decline till the capture 
of Rdessa in the reign of Baldwin 111 ., was quietly prosperous 
under his rule. In the beginning of his reign he had to act as 
regent of Antioch, and to j)rovide a husl)and, Raymund of 
Voitou, for the infant heiress ('onstancc. But the great problem 
with which he had to deal was the progress of the atalx^g Zengi 
of Mosul. In 1137 he was beaten near Barin, and escaping into 
the fort was surrounded and forced to capitulate. A little 
later, however, he greatly i.nproved his ])osition by strengthening 
his alliance with the \'izier of Damascus, who also had to fear 
the progress of Zengi (M40) ; and in this way he was al)le to 
capture the fori of Ikinias, lo the N. of J.ake Tiberius. Fulk 
also stiengthened the kingdom on the south ; while his butler, 
Paguniis, planted the fortress of Krak to the south of the Dead 
Se^a, and helped to give the kingdom an access towards the 
Red Sea, he himself constructed Blanche (larde and other forts 
on the S.W. to overawt* the garrison of Ascalon, which was still 
held by the Mahommedans, and to clear the road tow^ards Egypt. 
'I'wire in Fulk's njign the eastern emperor, John ('omnenus, 
appeared in northern Syria (1137 and 1142): but his coming 
did not affect the king, who was able to decline politely a visit 
which th(‘ einjieror pn»|)osed to make to Jerusalem. In 1143 be 
died, leaving two sons, who both became kings, as Baldw'in 111 . 
afifl Amalric I. 

Fulk continued the tradition of good statesmanship and 
.sound churchmunship which Baldwin J. and Baldwin 11 . had 
Iiegiin. William of 'l yre sjxaks of him us a fine soldier, an able 
politician, and a good son of the cliurch, and only blames him 
for partiality to his friends, and a forgetfulness of names and 
faces, which placed him at a tlisadvantage and made him too 
depen<lent on his immediate intimates. Little, perhaps, need 
made of these censures : the real fault of Fulk w’as his neglect 
to envisage the needs of the northern principalities, and to 
head a combiiu'd resistance to the rising powder of Zengi of 
Mosul. 

ili.s ill Jci iisali'in is uiirr.iicd bv IL Kolincht {(U'schUhle des 

I\(inif>retihs JvNtudctn, liinsbiurk, i.SgH), and Jkis Ixsm made tlie 
subji ct ol a monogitipli l)y l>odvi {Dc II wiosolvniitam 

Palis, 1804) (1C. B.v.) 


he was expelled from St John’s for a time, hut in 1567 he became 
Hebrew lecturer and preacher there. After standing unsuccess- 
fully for the headship of the college in 1569, he became chaplain 
to the earl of Leicester, and received from him the livings of 
; Warley, in TCssex, and Dennington in Suffolk. In 1578 he was 
1 elected master of Pembroke (lall, Cambridge. As a Puritan 
controversialist be was remarkably active ; in 1580 the bishop 
of Ely appointed him to defend puritanism against the Roman 
Catholics, 'Hiomas Watson, ex-bishop of T.incoln (i5i3“i584), 
and John Feckenham, formerly abbot of Westminster, and in 
1581 he was one of the disputants with the Jesuit, Edmund 
Campion, wdiile in 1582 he was among the clerg>" selected 
by the privy council to argue against any papist. His 
numerous polemical writings include A Defense of the sincere 
hue Translations of the holic Scriptures into the English 
tong (London, 1583), and C(»nfutations of Thomas Staple- 
ton (1535-1598), Cardinal Allen and other Roman Catholic* 
controversialists. 

FULK NERRA (r. 070-1040), count of Anjou, eldest son of 
( oimt Geoffrey I., “ Grisegonelle ” (Grey Tunic) and Adela ol 
Verrnandois, w'as born about 970 and succeeded his father in 
the countship of Anjou on the 21st of July 987. He was success- 
ful in repelling tlie attacks of tlie count of Rennes and laying the 
foundations of the conquest of Touraine (sec Anjou). In this 
connexion he built a great number of strong castles, which has 
led in modern times to his being called “ the great builder.’' 
He also founded several religious houses, among them the abbeys 
of Beaulieu, near J^ot hes {c. 1007), of Saint -Nicholas at Angers 
(ro2o) and of Ron(‘eray at .Angers (1028), and, in order to expiate 
his crimes of violence, made three pilgrimages to the Holy I. and 
(in 1002-1003, c. 1008 and in 1039). On his return from the 
third of these journeys he died at Mel/, in J.orraine on the 2 ist of 
June 1040. By his first marrkige. with Elizabeth, daughter of 
Bouchard le \'cn<!^rable, count of Vendtime, h(‘ had a daughter, 
Adela, wlio married Boon of Kevers and Iran.smitted to her 
children the countshif) of Venddme. Elizabeth ha\ ing died in 
1000, Fulk married Ilildegarde of Lorraine, by whom he had a 
son, Geoffrey Martel and a daughter Ermengarde, who 

married Geoffre\\ count of Gatinais, and w'as the mother of 
(ieoffrey “ le P>arl)u " (the Bcardtid) and of Fulk “ Ic Rechin ’’ 

1 (see Anjou). 


FULK (d. 90f ), archbishop of Keini.s, and partisan of Charle.s ' 
the Simple in his struggle w ith Odo, count of J'aris, w'as elected , 
to the see as archbisliop in 883 upon the death of llinctuar. ! 
In SS; he was engaged in a struggle with the Normans who ! 
invaded his territories. F|)on the (lepositioii of Cliarles the Fat ! 
he sided with Fharles the Sinqile in his content for the West j 
I'Vankish dominions against ('ount Odo of Paris, and crowned | 
him king in liis own metropolitan ehnrch at Reims after most | 
of the noble.s had gone over to Odo (893). Tpon the deatli of , 
Odo In* snerei'ded in having Charles recognized as king by a ' 
majority of the WVsl Franki.sh nobility. In S92 he obtained | 
special privil(*ges for liis provime from Pope I’ormosiis, who | 
promised that thereafter, when the archbishopric became j 
vacant, the revenues should not be enjoyed l\v am one while ; 
the vaeaiKT existed, but should be reserved for tin* new incum- | 
bent, |)rovicled the ehetion took place within the (\xnonical : 
limit of three mcjnihs. Prom S()S until his death he held the 1 
office of chancellor, which tor some lime afterwards was regularly i 
filled by the archbishop of Reims. In his efforts to keep the I 
wealthy alihey.s and benefices of the church out of the hands | 
of the nobles, be tiieurred the hatred of Baldwin, count ! 
of Flanders, who secured his assassination ott the 17th of | 
June 900, a crime which the weak (arolingian monarch left i 
unpunished. 

Fulk letl somr letters, w'hieh are collected in ^Inxne, Vatioiooia 
Latina, vol. cx.\xi. 11-14. 

FULKE, WILLIAM (1538-1589), Puritan di>ine. was horn 
in London and educated at ( ambridge. After studying law for 
six years, he became a fellow at St John’s College, (’ambridge, 
in 1564. lie took a leading part in the ** vestiurian ” controversy, 
and persuaded the college to discard th(‘ surplice. 7 n consequence 


Se*' l.oiii.s tialphou, Le Comld d'Anfoit ait XL (Paris, 1906). 

The t)ii>gia]iliy of Folk Niara bv Alexaiidn* de Salios, Histoirc dr 
L'oulqitcs Xei’hi (Angers, 1874) is confused and uncritical. A very 
.snninnu v biography is given by Pele.'^lin Port, JHctionnaire histoiiquc, 
cA^f^tapIiiqiie ei htoi’ia phiqae dr Maine et-Loiic (s vols., Pans Augers, 
1874 1878), vol ii j)p. i8c) 102, and there i^ also a skeUJi in Kate 
Norgate, Kiv^land andev the Angevin Kings (2 vols., Loudon, 18S7), 
^ol. i. ch. iii. (L. H.*) 

FULLEBORN, GEORG GUSTAV (1769-1803), German ydiilo- 
sopher, philologist and miscellaneous writer, wa^; born at Glogaii, 
Silesia, on the 2nd of March 1769, and died at Breslau on the 
6ih of February 1803. He w'as educated at the rni>'er.sity of 
ifalle, and w'as made doctor of phiiosoplty in recognition of his 
tbcsi.s De Xenophane, Znwne el Gorgia, lie took diac*ona 1 orders 
in 171) I, but almost immediately Ixcamc prolessor of classics at 
Breslau. His philosophical works include annotations lo Garve’s 
translation of the Politics of Aristotle (1799-1800), and a large 
.share in the Bcitrdge zur Gcschirhie dn Philosophic (publi.slicd in 
twTlve parts between 1791 and 1799), in which luj collaborated 
with Forlierg, Rcinhold and Niethammcr. In philology he 
wrote Eucvclopaedia philologica sive priniae lineoe Isagoges in 
antiquoriim stadia (1798; 2nd ed., 1805); Kurze Tlicorie d^s 
lateinischcN St its (1793) ; Lcitfadcn dcr Rhetor ih (1802) ; and an 
annotated edition of the Satires of Persius. lender the pseudonym 
“ Edelwald Justus ” he published several collections of popular 
tales Bunie Blatter (1795); Kleinv Schriften zitr T^nterhaltung 
(1798): Xehenstwiden (1799). After his death were published 
Taschenbueh fiir Brunnengdste (1806) and Kanzelreden (1807). 
He was a frequent contributor to the press, where his writings 
wx*re ^*er^' popular. 

Sec Schumniol, Cedcuhtnisrede (1803) and Garec and Fiilleborn ; 
Menscl, Grlehrtes Teidschtand, vol. ii. 
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FULLER^ ANDREW (1754-1815), English Baptist divine, was 
born on the 6th of February 1754, at Wicken in Cambridgeshire. 
In his boyhood and youth he worked on his father’s farm. In his 
seventeenth year he became a member of the Baptist cbiirch at 
Soham, and his gifts as an exhorter met with so much approval 
that, in the spring of 1775, he was called and ordained as pastor 
of that congregation. In 1782 he removed to Kettering in 
Northamptonshire, where he became friendly with some ol the 
most eminent ministers of the denomination. Before leaving 
Soham he had written the substiince of a treatise in which he had 
sonfj:ht to counteract the prevailing Taptist hyper-Calvinism 
Avhich, “ admitting nothing spiritually good to be the duty 
of the unregenerate, and nothing to be addressed to them 
in a way of exhortation excepting what related to external 
obedience,’’ had long perplexed his owm mind. This work he 
publidied, under the title The Gospel worthy oj all Acceptation, 
soon ;ifter his settlement in Kettering ; and althougli it immedi- 
ately involved him in a somewhat bitter controversy which lasted 
for nearly twenty j ears, it was ultimately successful in consider- 
ably modifying the views prevalent among English dissenters. 
In 1793 he published a treatise, The Calvimsiic and Socinian 
systems examined and compared as to their moral tendency, in whii h 
he rebutted the accusation of antinomianism levelled by the 
Socinians against those who over-emphasized the doctrines of 
Iree gracx*. This work, along with another against Deism, 
«?ri titled The Gospel its mvn Witness, is regarded as the production 
on which his reputation as a theologian ntainly rests. Fulk^r 
jdso published an admirable Memoir of the. R^k Samuel Pearce, 
of Birmingham, and a v^oliime of Expository Lectures in Genesis, 
besides a considerable number of smaller piec es, chiefly sermons | 
and pamphlets, which were issued in a collected form after his 
death, lie was a man of forc(;ful character, more prominent on 
the practical side of religion than on the devotional, and accord- i 
iiv-dy not pre-eminently successful in his local ministry. Jlis ! 
groat w’ork was clone in connexion with the Baptist Missionary 
Society, formed at Kettering in 1792, of w'hich he was secTotary 
until his death on the 7th of May 1815. Both Princeton ancl 
Vale, U.S.A., conlerrcd on him the degree of D.IX, but he never 
iLsod it. 

ScjvcMai editions of lus collot4ed works lia\c‘ aj)jx'iircd, and a 
Memoir, principallv foiu|ui<‘d irom his own jiapt-rs, was jniblished 
about a year alter liis doc-cast' by Dr Kyland, his most intimate 
liicmd and coadjutor m the affairs of the Baptist mission. There 
is also a biography by the Kev. j. \V. Morns (rBjC') . on-1 his son 
pi (Mixed a meiiioir to an edition cjf ins chief works m liolin s Staudaid 
Library (iM*,^). 

FULLER, GEORGE (1822-1884), American ligure tuid portrait 
jiainler, was born at Deerfield, Massachusetts, in 1822. At the 
age of twenty he entered the studio of the sc ulptor 11 . K. Brow'U, 
at Albany, New York, where he drew from the cast and modelled 
lieads. i-laving attained some proficiency he went about the 
c'ouiiLry painting portraits, settling at length in Boston, where !«'• 
stuclied the works of the earlier Americans, Stuart, (bpley ami 
Allston. After three years in that city, and twelve in New York, 
wliere in 1857 he was elected a member of the National Academy 
ot Design, he went to EuroiKi for a brief visit and for study. 
During all this time his work had reccuved little recognition and 
practically no financial eacouragement, and on his return he 
settled on the family farm at DeeiTield, where he continued to 
work in his own way with no thought of the outside world. In 
1876, liowever, lie w'as forced by firessing needs to disjiose of 
his work, and he sent some pictures to a dealer in Boston, where 
he met wdtli immediate success, financial and artistic, and for the 
remaining eight years of his life he never lacked patrons. Ih* 
died in llostou on the 21st of March 1884. He was a poetic 
])ainter, and a drtjamer of deliciite fancies and quaint, intangible 
phases of nature, his canvases being usually enveloped in a brown 
mist that renders the outlines vague. Among his noteworthy 
canvases are : “ 'fhe Turkey Pasture,” “ Romany Girl,” “ And 
she was a Witch,” ‘‘ Nydia,” ” Winifred Dysart ” and “ The 
Quadroon.” 

FULLER, MARGARET, M\rchioness Ossoli (1810-1850), 
American authoress, eldest child of Timothy Fuller (i 77 ‘'^i^ 35 ); 


a lawyer and politician of some eminence, was born at Gim bridge 
Port, Massachusetts, on the 23rd of May j8io. Her education 
was conducted by her father, who, she states, made the mistake 
of Uiinking to “ gain time by bringing forward the intellect as 
early as possible,” the consequence being “ a premature develop- 
ment of brain that made her a youthful prodigy by da}’, and by 
night a victim of spectral illusions, nightmare and .somnambul- 
ism.” At six years she began to read Latin, and at a very early 
age she had selected as her favourite aulliors Shakespeare, 
(’ervantes and .Molii^re. Soon the great amount of study 
exacted of hei ceased to be a burden, and reading benime 
a habit and a passion. Having made herself familiar with the 
masterpieces of French, Italian and Spanish literature, she in 
*^33 began the study of German, and withii' the year had 
read some of the masterpk*ces of Goethe, Ki.rner, Novalis 
and Schiller. 

After her father's death in 1835 she went to Boston to teach 
languages, and in 1837 she was chosen principal teach<‘.r in the 
Green Street school, Providenct*, Rhode Island, where she 
remained till 1839. From this year until 1844 slitJ stayed at 
different places in the immediate neighbourhood of Boston, 
forming an intimate ac(|uaintanee with the colonists of Brook 
Farm, and numbering among her closest friends R. W. I'jnenson, 
Nathaniel Hawthorne and W. II. (banning. In 1839 slie 
published a translation of lickermann’s Conversations with 
Goethe, wdiich was followed in 1842 by a translation of the corre- 
spondence betw’i.en Karoline von (iiiiulerode and BeLtina von 
Arnim, entitled Giinderode. Aided by R. W. J’'inerson and 
(ieorge Ripley, she in 1840 started The Dial, a poetical aiul 
philosophical magii/.ine representing the opinions and aims ol 
the New' JCngljuid 'rranscendentalists. 'I'liis journal .she con- 
tinued to edit for two years, and while in Uoslon .slie also (on- 
(lucteil conversation classes for ladies in which philosophical and 
social subjects were di.scussed with a somewhat over -accentuated 
earnestness. I'liese meetings may Ik‘ regardi'd as periiaps the 
beginning of the modern ino\'enienl in behalf ol women’s rights. 
R.W. ICmerson, wlio had met her as early as i83t», tJius desciibe.'. 
her appearance : “ Site was iIumi twenty-six years old. Sht* had 
a face and frame that would indicate fulness and tenacity of life. 
She W’us rather under the middle height ; her complexion was 
fair, with strong lair hair. She was then, irs always, catelulK and 
becomingly dressed, and of ladylike .sclf-jiossession. Foi the 
rc.st her ap[)eurancc had nothing jM’epo.'iSessing. I lei extreme 
plainacs.s, a trick of incessantly opening and shutting her eyelkis, 
the na.sal tone of Ixjr voice, all re^ielled ; and 1 said to my.self wv. 
shall never get far.” < )n h' tler acquaiulanc e this unprepossessing 
exterior seemed, however, to melt away, and lier inordinate self 
esteem to be lost in the depth and universality oi her sviripath). 

: he po.ssessed an almost irresistible power of wiTining the intel- 
I K.Ttiial and moral (’onfidence of tho.se with wliom she eanu* in 
I eontacl, and “ apjilied herself to her (ompcinion a., the .spungi* 
i applie;> itself to water.” She obtained I'om eacJi the best they 
: had to give. It was indeed more as a ( ouviTsalionalist than as a 
! writ(T that she earned the title ot the I’riestc.ss of 'rransceiid 
eritali.sni. It wa.s her intimate friends who admired her mo‘^l. 
Smart and pungent though slat is as a writei, the apparent 
j originality of hijr views depends more on ei'ccMitrii itv than either 
! intellectual depth or imaginative vigour. Jii 18.1 j she removed 
! to New' York ;it the de.-^ire of Horace (ireelev to wiiu- literar) 

; (Titieism for 77 /r Tnbnnr, and in 184^ slie pul.lishid a -.elec ioii 
from her arii('le-> on roriteiii]iorar\’ einhoi- in iaiione and 
Auierk'a, under the ti'ile Pupics an I lUmlnu amt . ///. ihe .same 
year .she paid a vi.->it to Lurop<‘, passing ^olne time in I'.ngland 
and France, and finally taking iqi her residence in Italy. Ihere 
she was married in J)ecember 1847 to the manjuis (liovanni 
An«rol() Ossoli, a friend of Maz/mi. During 1848- 1849 she was 
I present with her husband in Rome, and when the (ity was 
' liesiegcd she, at the request of Mazzini, took charge* of one 
of the two JiospitaL w'hilc her husband fought on ih'- \ alls, 
in >M:i\ 1850, along with her husband and infant .son, she 
embark<‘d at Leghorn for America, but v.iien they had all 
but reached their destination the ve.^sel was wrecked on Fire 
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Island l^ach on the i6th of June, and the Ossolis were among j 
the {)assengers who perished. 

Life Without and Life Within (Boston, iS^io) is a collection of 
essays, poems, Ac., siijjplementary to her Collected WofkSy printed 
in 1855. S«ie the Autobiography of Margaret 1 ' idler Ossoli^ with 
additional ni«;inoir.s !>y J. F. Clarke, K. W. Emerson ;uid W. H. i 
Channing (2 vol^., Boston, 1832) ; also Margaret Fuller {Marchesa 
Ossoli), l)y Julia Ward Howe (1883), in the "Eminent Women" 
series; Margaret Fuller Ossoli (Boston, 1884), Thomas Went- 
worth Higginson in th<‘ " American Men of Letters " series, which is 
based largely on unedited material ; and The Love Letters of Margaret 
Fuller^ 1^4^-1846 (Loudon and Now York, 1003), with an intro- 
duction by Julia Ward Howe. 

FULLER, MELVILLE WESTON (i833-i(,io), American jurist, 
chief justice of the Supreme ( ourt of the United States, was born 
at Augusta, Maine, on the i ith of Judmiary 1833. After graduat- j 
ing at Bowdoin College in 1853 he spent a year at the Harvard 
Law School, and in 1855 began the practice of law at Augusta, 
where he was an associate-editor of a Democratic paper, The 
Age, and served in the city council and as city attorney. In 
1856 he removed to ('hicago, Illinois, where he continued to 
practise until 1888, rising to a high position at the bar of the 
N^orthwest. For some years he was active in Democratic' politics, 
being a member of the Illinois ( institutional C'onvention in 
1862 and (jf the State House of Representatives from 1863 to 
1865. lie was a delegate to various National conventions of 
his party, and in that of 1872 placed Thomas A. Hendricks in 
nomination for the presidency. In 1888, by President Cleveland's 
appointment, he succeeded Morrison R. Waite as chiebjustice 
of the Supreme ('ourt of the Ignited States. In i8<)() he was 
appointed by President McKinley a member of the arbitration 
commission at l^nis to .settle the Venezucla-British Guiana 
boundary disjmte. 

FULLER, THOMAS (if)o8-“i66i), ICnglish divine and historian, 
eldest son of 'I'homas luiller, rector of Aldwincle St Peter '.s, 
Northamptonshire, was born at his father's rectory and w’as 
baptized on the i()th of June 1608, Dr John Davenant, liishop 
of Salisbury, was his uncle and godfather. According to Aubrey, 
Fuller was “ a boy of ju-egnant wit.” At thirteen he was admitted 
to (Jiieens’ ('ollege, ('am bridge, then presitlcd over by Dr John 
Davenant. llis cousin, Edward Davenant, was a tutor in the 
same college. He was apt and (jui(’k in study ; and in Lent 
1624 1625 he became IL.-V. and in July 1628 M.A. Being over- 
looked in an election of fellows of his college, he w'as removed 
bv Bishop Davenant to Sidney Suss<‘n ('ollege, November 1628. 
In 1630 he receiv(*d from Corpus ('hristi ('ollege the curacy of 
St Benet’s, ('arnbridge. 

Fuller's (juaint an<i humorous oratory soon attracted attention. 
He published in 1631 a poem on the subject of David and 
Bathsheba, entitled l)twi(Ts Hairwus SitiPie, Ileartie Repeiitauee, 
Hcavie Punishment. In J une of the .same year his uncle gave him 
a prebend in Salisbury, where his father, who died in the following 
year, held a canonry. The rectory of Broadwindsor, Dorset- 
shire, then in the diocese of Bristol, was his next preferment ; 
(1634); and on the nth of June 1^35 he proceeded B.T). At j 
Broadwindst)r he compiled 7 'he Historic of the Holy Warre (1639), 
a history of the crusades, and The Holy Stale and the Prophane 
State (1642). This work describes the holy state as existing in 
the family and in public life, gives rules of conduct, model | 
“ characters '’ for Hie various jirofessions and profane bio- 
graphies. It was perhaps the most popular of all his writings. ■ 
He was in 1640 elected proctor for Bristol in the memorable ^ 
convocation of Canterbury, whi(‘h assembled with the Short i 
Parliament. On the sudden dissolution of the latter he joined ] 
tln)se who urged that convocation should likewise dissoKe as 
usual. 'I'hat opinion was overruled ; and the assembly continued 
to sit by virtue of a royal writ. Fuller has left in his Church 
History a valuable account of the proceedings of this synod, 
for sitting in which he was fined £200, which, however, was never 
exacted. His first published volume of sermons appeared in 
1640 under the title of Josephus party-coloured Coat, wdiich contains 
many of his quaint utterances and odd conceits. His grosser 
mannerisms of style, derived from the divines of the former 


generation, disappeared for the most part in his subsequent 
discourses. 

About 1640 he had married Eleanor, daughter of Hugh 
Grove of Chisenbury, Wiltshire. She died in 1641. Their eldest 
child, John, baptized at Broadwindsor by his father, 6th 
June 1641, was afterwards of Sidney Sussex College, edited 
the Worthies of England, 1662, and became rector of Great 
Wakering, Essex, where he died in 1687. 

At Broadwind.sor, early in the year 1641, Thomas Fuller, his 
curate Henry Sanders, the church wardens, and others, nine 
persons altogether, certified that their parish, represented by 
242 grown-up male persons, had taken the Protestation ordered 
by the speaker of the Long Parliament. Fuller was not formally 
dispossessed of his living and prebend on the triumph of the 
Presbyterian party, but he relincjuished both preferments about 
this time. For a short time he preached with success at the Inns 
of Court, and thence removed, at the invitation of the master 
of the Savoy (Dr Balcanqual) and the brotherhood of that 
foundation, to be lecturer at their chapel of St Mary Savoy. 
Some of the best discourses of the witty preacher were delivered 
at the Savoy to audiences w'hich extended into the chapel-yard. 
In one he set forth with searching and truthful minuteness the 
hindrances to peace, and urged the signing of petitions to the 
king at Oxford, and to the parliament, to continue their care in 
advancing an accommodation. In his A ppcal of Injured innocence 
Fuller says that he was once deputed to carry a petition to the 
king at Oxford. This has been identified with a petition entrusted 
to Sir Edward Wardour, clerk of the pells, ])r Dukeson, “ Dr 
Fuller," and four or five others from the city of Westminster 
and the parishes contiguous to the Savoy. A pass was granted 
by the Hou.se of Lords, on the 2nd of January 1643, 
equipage of two coaches, four or six horses and eight or ten 
attendants. On the arrival of the deputation at I’xbridge, on 
tin* 41 h of January, oflicers of the Parliamentary army stopped 
the coaches arul searched the gentlemen ; and they found upon 
the latter ” two scandalous liooks arraigning the proceedings 
of the Hou.se," and letters with ciphers to Lord X'iscount Falkland 
and the Lord Spencer. Ultimately a joint order of both Houses 
remanded the party ; and Fuller and his friends suffered a 
brief imprisonment. The Weslininsler Petition, notwithstanding, 
reached the king’s hands ; and it was published with the royal 
reply (.see J. E. Bailey, l.ifc of Thomas Fuller, pp. 245 ct scq.). 
When it was expected, three months later, that a favourable 
rc.sult would attend the negotiations at Oxford, Fuller preached 
a sermon at Westminster Abbey, on the 27th of March if)43, on 
the anniversary of Uharles l.'s accession, on the text, "Yea, let 
him take all, .so my I.ord the King return in peace.” On 
Wednesday, the 26ih of July, he preached on ('hurch reformation, 
satirizing the religious reformers, and maintaining that only the 
Supreme Power could initiate reforms. 

He w^as now obliged to leave London, and in August 1643 
joined the king at Oxford. He lived in a hired chamber at 
Lincoln (\)llege for 17 weeks. 'I'hence he put forth a witty and 
effective reply to John Saltmarsh, who had attacked his views 
on ecclesiastical reform. Fuller subseciuently published by 
royal recjuesl a sermon preached on the 10th of May 1644, at 
St Mary's, Oxford, before the king and Prince Charles, called 
JacoFs FfW. 

The spirit of Fuller's preaching, always characterized by calm- 
ness and moderation, gave offence to the high royalists, who 
charged him with lukewarmness in their cause. To silence 
unjust censures he became chaplain to the regiment of Sir 
Ralph Hopton. For the first five years of the war, as he said, 
when excusing the non-appearance of his Church History, " I 
had little list or lei.sure to write, fearing to be made a history, and 
shifting daily for my safety. All that time T could not live to 
study, w'ho did only study to live.” After the defeat of Hopton 
at Cheriton Down, Fuller retreated to Basing House. He took 
an active part in its defence, and his life w ith the troops caused 
him to be afterwards regarded as one of " the great cavalier 
parsons.” In his marches wdth his regiment round about Oxford 
: and in the west, he devoted much time to the collection of details. 
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from churches, old buildings, and the conversation of ani'ienl 
gossips, for his Church-Historv and Worthies of England, lie 
compiled in 1645 a snnill volume of prayers and modiUitions, — 
the Good Thoughts' /;/ Bad Times. — which, set u]) and printed in 
the b.Hsieged city of Exeter, whither he had retired, was called 
by himself ‘‘ the first fruits of Exeter press.*' ft was inscribed to 
Lady Dalkeith, governess to the infant princess, Henrietta Anne 
fb. 1644), to whose household he was attached as ch.iplain. The 
corporation gave him the Bodleian lecturc'ship on the 2TSt of 
March 1645/6, and he held it until the lylh of June following, 
soon after the surrender ol the city to the fiarlijiinent . The Fear 
oj losing the Old T.i^ht (1640) was his farewell discourse to his 
b'xeter friends, lender the Articles of Surrender Jmller made his 
composition with the government at London, his “ deliiKjuency " 
being that he had been jiresent in the king's garrisons. In 
Androaicus. or the Unfortunate Bohlician (1646), partly authenth' 
and partly fictitious, he satirized the leaders of the Revolution : 
and for the comfort of sufferers by the war he issued (1647) a 
second devotional manual, entitled Good Thoughts in 
Times, abounding in fervent aspirations, and drawing moral 
lessons in beautiful language out of the events of his life or the 
c ircumstances of the time. In grief over his losses, whic h included 
his library and manuscripts (his “ upper and nether millstone "), 
and over the calamiti(*s (^f the country, he wrote his work on 
the Cause and Cure of a Wounded Consrienre (1647). It was 
prepared at Boughton ITouse in his native counlv, where he and 
his .son were entertained by Edward Lord Montagu, who had 
Iv'cn one of his c'on temporaries at tin* university and had taken 
ilie side of the parliament. 

For the next few years of hi*> life Ihdler was mainlv d(‘pendent 
upon his dealings with books<dl(*rs. of w’hom he asserted that 
none had ever lost by him. lie made (onsiderable pr(>gn‘.ss in 
an English triinslation from the MvS, of the Annales of Ins fri»md 
Archbishop U.sslior, Amongst his benelac tors it is curious to 
find Sir John Danvers of (,'helsea, the regicide. Fullc*r in 1617 
began to preach at St Clement’s. Eastcheap, and elscwhen* 
m the capacity of lecturer. U'hile at St Clement’s he was 
Mispended ; but speedily re('overing his freedom, he preached 
wherever he was invited. At Chelsea, where also he occasionally 
officiated, he covertly preac'hed a sermon on the death of Charles 
1., but he did not break with his Koundhead patrons, fames 
llay, 2nd earl of C'arlislc, made him his chaplain, and presented 
him m I64S or 1641) to the curacy of Waltham Abl)ey. llis 
possession of the living was in jeopardy on the appointmeait of 
f'ronuveirs “'fryers"; but he evaded th<*ir inquisitorml (jues- 
tions by his ready wdt. He was not disturbed at Waltham in 
1655, w'hen the Protector's edict prohibited the adherents ol 
the late king from j)reaching. Lionel, 3rd earl of Middle.sex, 
who lived at (k)pt Hall, near Waltham, gase him what remained 
of the books of the lord treasurer his father ; and through the 
good offices of the marcliioness of Hertford, part of his owm 
pillaged library was restored to him. Imller was thus able to 
prosecute his literars’ labours, producing successively his de.scrij)- 
live geography of the Holy J>and, called A Pisfi^oh-Si^ht of 
Palestine (1650), and his Churrh-IIistory of Britain (1655), from 
the birth of Jesus Christ until the year 1648. With the Church- 
Itislory was printed The History of the University of Camhridf^e 
since the Conquest and The History of Waltham Abbey, niese 
works were furthered in no slight degree by his connexion wnth 
Sion ('ollege, T.ondon, where he had a chamber, as well for 
the convenience of the })r(‘^s as of In', city l'*cturcships. The 
('ll irth-Hi story was angrily attacked by Dr P. Heylyn, w^ho, in 
the spirit of High-Churchmanship. w ished, as he said, to vindicate 
the truth, the church and the injured clergy. About 1652 
h'uller married his second w'ife, Mary Roper, vounge.st sister of 
Thomas, Viscount Baltinglass, by wfiiom he had scvtjral children. 
At the Oxford Act of 1657, Robert .South, who was Terrae filius, 
lampooned Fuller, w'hom he described in this Oratio as living 
in London, e\'er scTibbling and each year bringing forth new' 
folia like a tree. \l length, continues .South, the Church -History 
< ame forth with its 166 dedications to wealthy and noble friends ; 
and with thi^ huge volume uiifler one arm, and his wife (saifl to 
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i be little of stature) on the other, he ran up and down the streets 
! of London, seeking at the houses of his j)atTons invitations to 
; dinner, to be repaid by his dull jests at table. 

His last and best patron w'as (leorge lierkeley, jst ITirl Berkeley 
I (i628-i 6()8), of Cranford House, Middlesex, who.se chaplain he 
was, and who gave him Cranford rectoiy (165S). 'I'o this noble- 
man Fuller's reply to Heyl\n's Exanun Uisloricum, called The 
j Appeal of Injured Innocence (1651)), was inscribed. At the end 
; of the Appeal is an epistle “to my loving triend Dr Peter Heylyn.” 

conceived in the admirablt^ ('hristian si)irit which, characterized 
! all h'uller's dealings with controversialists. “ Why should 
I Peter," he asked, “ fall out with Thomas, both being disciples 
' to the .same Lord and Master ? J assure you, sir, whatever you 
; conceive to the (‘ontrary. I am cordial to the cause of the Eimlish 
I Church, and my hoary hairs will go down to the grave in .soirow 
j for her sufferings.” 

j In /ill Alarum to the Counties of Eiifiland and Wales (1660) 

I Fuller argued for a free and full parliament- tree from lorce, 
j as he exj)ressed it, as well as Iroin abjurations or jirevious 
engagements. Mixt Contemplations in Better Times (lOOo), 

I dedicated to Lady Monk, tendered ad\ ice in the spirit of its 
I motto, ” Let your moderation lx* known to all men : the J ord 
is at hand.” T here is good reason to suj>j)ose that Fuller was a 
the Hagiie imrnediati'ly before the Restoration, in the retinue 
of Lord r>erkeli‘y. one of the commissioners of the House oi 
Lords, whose last servict* to his friend was to intnest him.self in 
' obtaining him a bishopric. A J*anef>y}iih to Jhs .Majesty on his 
Happy Ketuin was tla last ol Fuller's ^■er.se I'fforls. On the 
211(1 of August, by ro\al letters, lu* was admitted I*.D. at Cam- 
! bridg(\ He resunit‘d his lectures at the Sa\o\. where Samuel 
Pep\s heard him preach : but lu* prelerred his (onversation or 
his books to his sirmons. luiller’s last pronaUion was that ol 
I chapkiin in extraordinary to ( hailes 11 . In the summer ol lOOi 
1 he \ Filed the west in (’oimexion with the business ol his prebend, 

I wTiich had been restored to him. On Sunday, the 12th ol August. 

I while prea(Tiing at the .Savoy, In* was seized with tyf)hus fei’er, 
i and died at his new' lodgings in Cownt Oarden on the lOth of 
August He was buried in ('raiihu'd chunh, when* a muial 
tablet w'as a..erwards st‘t up 011 the north side ol the <Tianc(‘l, 
with an epitaph whiiTi contains a coiueit worthy of his own pen, 

, to tint effect that while he was (‘ndea\ ouring (viz. in The Worthies) 
t(» give immortality to others, he himself attained it. 

Fuller's wit and vivai'ious good-humour made him a fai'ourite 
with men of both .sides, and his .sen.se (»f Immoiir k(‘|)t him from 
extremes. Probably Hevlvii and .‘^outh had some e.xcu.se lor 
“their attitude towards his ver) moderate jiolitic.s. “By his 
j particular temper and management,” said Lihard (///vZ. of 
\ England, iii. 71), “he w’cathered the late great storm with more 
I success than many oth(‘r great men." Tic was known as “a 

* perlect walking library.” The strength of his memorv was 
I proverbial, and some amu.sing anecdotes are c’onnected with :t. 

! His writings were the produc t ol a highly original mind, lb* 
I had a fertile imagination and a happy laculty of illustration. 

I Antithetic and axiomatic sentencTS abound in his pages, embody- 
! ing literallv the wi.sdom ol the many in the wit of one. He was 
I “quaint,” and something more. “Wit,” said ( oleridge, in a 

* w(*ll-know’n eulogy, “was the stuff and substance ol hiiller's 
intellect. It wa.s the elememt. the earthen base, the material 
whicTi he worked in ; and this very circuirisiauc c* has delraiidcxl 

} him of his due praise for ihi practic'al wi.sdom of the thoughts. 

I for the luiauty and variety of thc^ truths, into which he shaju'd 
I the .stuff. Fullc'r was incomparably the most sensible, the least 
! prejudiCTcl. great man of an age that boasted a galaxy of great 
j men ’’ {Literary Remains, vol. ii. pp. .^8(;-3(jo). Tin.*- 

I opinion was formed after the* perusal of the (hurih History. 
T'hat work and The History of the Worthia of Enyjand are 
unqimstionably iMiller's grc*atesl efforts. 'I'hey cmbod\ the 
■ eollec'tions of an e itire life ; and since* hi.*, day thc'V haN<* been 
. the cleliL'Iil iff many readers. TTie Holy Slate ha-> ta.ki‘n rank 
amemgst the be^t books of “characters." Lliarles Lamb made 
' .some .sel(*ctioTis from Fuller, and had a proloiind admiral i(»n Or 
the* “ goldc'U w'orks " of the* “ d^-ir. fine, silly old angc*l." Since 

xr. 
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lAinhs time, mainly through the appreciative criticisms of 
S. 1 '. Coleridge, Robert South<*y and others, Fuller’s works have 
ret cived much attention. 

There is an olahoratc ;ijccount of tlie life ami writings of FuUca* 
l>y William Oldys in tiie iHographia liYitannu-a^ vol. iij. (1750), based 
on Kiiller’s own A\ork.s and the anonymous Life of .. . Dr I'honiai 
Puller ; n jumted in a volume of selections by A. L. J. Cosset, 

iSo-j) Tlie com])letest account of him is Th^ hifc of Thomas Pullet^ 
with Nuftien^ of his Books^ hds Kinsmen and his Friends (1874), by 
J. K, Hailty, who gives a detailed bibliograpliy (jip. 713-762) of his 
works. The Worthies of England was re*printcd by John Nichols 
(iSii) and by P. A. Nuttiill (iHjo) His Collected Sermons were 
editf'd bv' f. E. Hailey and W. E. A. Axon in i8<)T. h'nrier’s qnaint 
wit lends itself to scdoction, anil there are several modern volunuis of 
extracts from his works. 

FULLER, WILLIAM (1670-^. 1717), English impostor, was 
born at Milton in Kent on the 20th of September 1670. His 
paternity is doubtful, but he was related to the family of Herbert. 
Alter f6SS ho served James 11 . \ <jueen, Mary of Modena, and 
the Jarobites, seeking at tin; same time to gain favour with 
William ill. ; and after associating with Titus Oates, lx‘ing 
imprisoned for debt and pretending to reveal Jacobite plots, the 
House of (ominous in ifn)2 dtwdared he was an “ impost t, 
cheat and false aecuser.” Having stood in the pillory’^ he was 
again imprisoned until i6()5, when he was released ; and at this 
time h(^ took the opportunity to revive the old and familiar 
sti>r\'^ thal M iry of Modena was not the mother of ihe jirince of 
Wales. In 1701 he published his aiitobiographieal Life oj 
Wt/ham P'uller and some Ongnvd Lclters oj the laF King James. 
Unable to jirove the asstTtiiuis made in his writings h<t was put 
m tlii‘ pillory, whipjied and fined. He died prolubly in prisim, 
about 1717. EuHit’s other writings are Mr William FiiUePs 
trip to Bridewell, with a full arrowit of his harharom usage in the 
pillory : The sincere and hearty confession of Mr William Fuller 
(r704); ami An humble appeal to the impartial judgment of all 
jmrties in (treat Britain (1716). 

He must be ihslmgiiished iiom WriaiVM Fet.i.icR (1008 1075), 
dean ol St Patrick’s (1600), bisliop oi Limchdt (loe-j), and bisliop ol 
Lincoln (10(17), the Inend ol Samuel Pepys ; ami also from Wdliain 
Fuller (/. 15S0 io5t^), dean ol Elv» and liter dean ol f>urh.im. 

FULLER’S EARTH (Her. W alkererde, Kr. ter re a j onion, argile 
smectique) — so named from its use by fullers as an absorbent of 
the grease and oil of cloth, — a clay-like substance, which from 
its variability is .somewhat dilluTult to define. In colour it is 
rnc^st often greenish, olive-green or greenish-gn^y ; on weathering 
it changes to a brown tint or it may l.)leach. As a rule it falls 
to pieces when placed in water and is not markedly plastic ; 
when dry it adheres strongly to the tongue ; ^ince, however, 
these pro])erlies are possessed by many elays that do not exhibit 
detergenl (pialilies, the only test of value lies in the capacity 
to absorb grease or eliiri fy oil. Fuller’s earth has a specific gravity 
of 1-7 -2*4, and a shining streak ; it is usually unctuous to the 
touch. Microscopic'aliy, it consists of minute irregular-shafted 
particles of a mineral that appears to he the result of a chloritic 
or talcose alteration of a felspar. The small siije of most of the 
grains, less than 07 mm., makes their determination almost 
impossible. Chemical analysis shows that the peculiar properties 
of this earth are due to its physical rather than its chemical 
nature. 

'I'hr following Analyses of the weathered and uiiw'e4itli(\rcd con- 
dition ot tlie rarth trom Nultield, Surn^y, rojircsent the composition 
nl (»iu* oj the best known varu'tic.s 
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Yellow Earth (dried at 100° C.). 
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FeP 

3*86 

MgO .... 
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. 
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I (.VnaJysi.s by P. G. Sanford, GeoL Mag., 1880, 6, pp. 456, 526.) 

I Oi other published analy.set», not a few show a lower silica content 
I l44%, 50%), along with a higher proportion oi alumina (11 %, 23%), 

j Fuller’s cartli may occur on any geological horizon ; at Nutfield 
I in Surrey, England, it is in the Cretaceous formations ; at Mulford 
I near Hath it is of Jiira.ssic age ; at Bala, North Wales, it occurs in 
j Ordo\ ician strata : in Saxony it appears to be the decomposition 
product of a diabasir rock. In America it is found in ('alifornia 
in rocks ranging from Cretaceous to Pleistocene age ; in S. 
Dakota, ( uster ('ounty and elsewhere a yellow, gritty earth of 
Jurassic age is worked ; in Florida and Georgia occurs a brittle, 
whitish earth of Oligoccne ag(‘. Other deposits are worked in 
Arkansas, Texas, (Jolorado. Massachusetts and South (arolina. 

Fuller’s earth is either mined or dug in the open according to 
I local circumstances. It is then dried in the sun or by aitificial 
I heat and transported in small lunifis in sacks. In other cases it 
I is ground to a fine powder after being dritnl ; or it is first loughly 
I gnmnd and matle into a slurry with water, which is allowed to 
! carry off thi‘ finer from the coarser particles and deposit tJiem in a 
I treamy state in suitable tanks. After consolidation this fine 
j material is dried artificially on drying floors, broken into lumps, 
! and packed for transport. 'J’he use of fuller’s earth for cleansing 
j wool and doth has greatly decreased, but the demand lor the 
I material is as great or greater than it ever was. It is now used 
very largely in the filtration of mineral oils, and also lor decolour- 
izing certain vegetable oils. It is employed in the formation of 
certain soaps and cleansing preparations. 

1 'he term “ Fuller's Earth ” has a special significance in 
geology, for it was applied by W. Smith in .1790 to certain clays 
in the neighbourhood of Bath, and the use of the t‘xpression is 
still retained by English geologists, either in this form or in the 
generalized “ Fnllonian." The Fullonian lies at the bast* of the 
(ireat Oolite or Bathonian .series, but its palaeontological 
characters place it between that series and the underlying 
Inferior Oolite. The zonal fossils are Peris phi ncte.s arbustigerus 
and Macrocephahis snbcontractus with Ostrea acuminata, 
RhynchoneUa concinna and Goniomya angulijcra. The formation 
Is in part the equivalent of the “ Vesulien ’’ of J. Marcou (Vesoul 
in Hautc-Saone). In Dorsetshire and Somersetshire, where it 
is l)est developed, it is represented by an Gpper Fuller's Earth 
Flay, the Fuller’s Jiarth Rock (an impersistent earthy limestone, 
usually fossiliferous), and the Lower Fuller's Earth Clay, ('om- 
mercial fuller’s earth has lieen obtained only from the Upper 
Clay. In eastern Gloucestershire and northern Oxfordshire 
the Fuller's Earth passes downwards without break into the 
Inferior Oolite ; northward it dies out about Chipping Norton 
in Oxfordshire and passes laterally into the Stonesfield Slates 
: series ; in the midland counties it ma>' perhaps be represented 
by the “ Upper ICstuarine Series.” In parts of Dorsetshire the 
clays have been used for hrickrnaking and the limestone (rock) 
for loc>uJ buildings. 

S(H* H. B. Woodward, “ Jijra.s.sic Rocks of Great Britain," vol. 

■ IV. (1894), Mem. Geol. Survev (London). ij. A. 11 1 

FULLERTON, LADY GEORGIANA CHARLOTTE <1812-1 885), 
English novelist and philanthropist, youngest daughter of the 
I St Earl (jranville, was born at Tixall Hall in Stafford.shirc on 
the 23rd of September 1812. In 1833 she married Alexander 
(]eorge Fullerton, then an Irish officer in the guards. After 
‘ living in Paris for some eight years she and her luislxind accom- 
panied Lord Granville to Cannes and thence to Rome. In 1843 
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tier husband entered the Roman Catholic church, and in the 
following year I.ad>' (^orgiami Fullerton published her first nov»^l, 
Ellen Middleton^ wliich attracted VV. Gladstone’s attention 
in the English Revinv, Tn 1846 she entered the Homan Catholic 
church. The deatli of her only son in 1854 plunged her in grief, 
and she continued to wear mourning until the end of her life. 
In 1856 she became one of the third order of St Francis, and 
thenceforward devoted herself to charitable work. Tn conjunc- 
tion with Miss Taylor she founded the religious community 
known as “ The Poor Servants of the Mother of God Incarnate," 
and she also took an active in liringing to Fngland the 
sisters of St Vincent of I^aul. TTer philanthropic work is described 
in Mrs Augustus Craven’s work Lady Georgian a Fullerton, sa 
vie et ses oeuvres (Paris, i8SS), which was translated into Fnglish 
by Henry James Coleridge. She died at Bournemouth on the loth 
of January 1885. Among her other novels were Graniley Manor 
(1S47), Lady /?m/(i852), and Too Strange not to be True (1864). 

FULMAR, from the Gaelic Fnlman c, iIk* Fnlniaru\' glanalis of 
modern ornithologists, one of the largest of the petrels {Procel- 
lariidae) of the northeni hemispliere, being about the si^e of the 
common gull (Larus crt/nw)and not unlike it in general coloration, 
except that its primaries are grev inst<‘ad of black. Tliis ])ird, 
which ranges over the North Atlantic, is seldom seen on the 
Furopean side below lat. 53’ N., but on the American side comes 
habitually to lat. 45° or <^ven lower. 1 n the P.u'ific it is represented 
bv a scarcciv se])[irable form, F. ginfn'scba. Tt has been commonly 
believed to have two breeding-places in tli(‘ Britisb l.slands, 
namely, St Kilda and South Barra : but, according to Robert 
Gray {Birds of (be West of Scotland, p. it has abandoned 
th(i lji1U?r since 1844, though still bre<*diiig in Sk'/e. Xtirthward 
it established itself about on Myggenaes Holm, (me of the 
Faeroes, while it has several stations off the coast of Tcidand and 
Spitsbergen, as well as at Bear fsland. Its range towards the 
pole seems to he onlv bounded by op{*n water, and it is the con 
stant attendant upon all who are (‘mploved in tlie whale and 
seal fisheries, showing the gn'atcst boldness in ai)t)roaehing b(>iits 
and ship)s, and feerling on the offal obtained from them. Uv 
British seamen it is commonlv called the “ mollv mawk " ' 
fcoiTU])ledfrom M(dlemtick),m(\ is extremely well known to them, 
its flight, as it skim?> over the waves, first with a few beats of 
the wings and then gliding for a long way, being v(Ty peculiar 
Tt only visits the land to d('posit its single white egg, which is 
laid on a rocky ledge, where a shallow nest is made in the turf 
and lined with a little dried grass. Many of its breeding -phu'es 
are a most \'aliiable property to those who live near them and 
take th(^ eggs and young, wluidi, from the nature of tht* locality, 
are only to i)e had at a hazardous risk of life. In St Kilda a 
large number of the young arc killed in one w(‘ek of Angnst, th(' 
only time when, by the custom of the (’omrnunity, they are 
alkWed to be t.aken. These, after the oil is extracted from th(‘m, 
serve the islanders with food for the winter. 'Fhe oil has been 
chtimiealiv analysed and found to be a fish-oil, aivl to pos.sess 
nearly all the (pialities of that obtained from the liver of the cod, 
with a lighter specific gravity. It, howev'cr, has an extremely 
strong see.nt, which is said by those* who have visited St Kilda 
to pervade every thing and per.son on island, and is certiiinly 
retained by an egg or skin of the bird for many years. Whenever 
a live example is seized in the hand it ejects a considerable 
(]iiantity of this oil from its mouth. 

FULMINIC ACID, HCNO or IT.,CN,, 0 ., an organi(' acid 
isomeric with cyanic and cyanuric acids ; its salts, termed 
lulminates, are very explosive and are much employed as de- 
tonators. The free acid, which is obtained by treating tlie .salts 
with acids, is an oily liquid .smelling like prussic acid ; it is very 
explosive, and the vapour is poisonous to about the same degr(‘(* 
as tliat of prussic acid. The first fulminate prepared was th<* 
“ fulminating silver" of T.,. CL Brugnatelli, who found in 1798 
that if silver be dissolved in nitric acid and the solution adcied 
to .spirits of wine, a white, highly cxplosi\ e powder wa.s obtained. 
This substance is to be distinguished from llie black ‘‘ fulminating 

^ A name misapplied m the southern h(*ini.spherc to Diomedca 
mclanoptivya^ oiu- ol tlie alhatrossc.s. 


; silver " obtained bv U. T.. Bertliollet in 1788 by acting wifli 
; ammonia on precipitated silver oxide. The next salt to be 
: obtained was the mercuric salt, which w'a.s prepared in 1799 by 
Kdward Charles Howard, who substituted nierrun^ for silver in 
•' Brugnatelli ’s process. A similar mi'thod is that of J. von Liebig 
( 1823), who heated a mixture of alcohol, nitric acid and mercuric 
nitrate : the salt is largely maniifartiired by proces.ses clo.sely 
‘ resembling the Iasi. A laboratoiy method is to mix solutions 
of sodium nitromethane, Cll., ; Nd( 0 \a), and mercuric chloride, 
a yellow basic .salt being formed at tlie same time. Mercuric 
i fulminate is less explosive than tiu* silver salt, and forms white 
needles (with UL/l) which are tolerably sohibh* in \vat('r. The 
u.se ol mercuric fulminate as a. detonator datc.^ from about 181.;, 

• when the explosive cap was invented. It is still the commonest 
. detonator, but it is now usually mixed with other siilistaiKe.s ; 
I the British servux* uses for jiercussioii caps (» jiarls of fulininale, 

b of potassium chlorate ami 4 of antimony siilphi(i('. and for 

■ time fuses 4 parts of fiilminale, f> of potassium chlorate and 4 

* of antimony sulphidt*, the mixture being damped with a shellac 
varnish ; for use in blasting, a home oflicc order of 18(^7 jirescrihi's 
a mixture of \ parts of fulminate and 1 of jxitassium chlorate. 
Tn 1900 I’.iclefeldt found that a fulminate placed on top of an 
aromatic nitro compound, suc'h as trinitrotohiem*, tormed a 

; n.sefnl (Ktonator; this di.sco\ery has been hilly taken 

i advantage* oi in Gerinaiiy. in wJn’ch country detonators of tins 
: nature an* being Iargei\ cmjiloyed. 'relranitronietIi\ lanilinc 

■ (letr}l) lias also been inqdoyed (Brit. Vat. J334o of i90£;). 
It has bi'cn j^roposed to repliu'e* liihninale In sihcr azoiniide 

‘ (Wohler A* MalttT. Brit. Vat. 1408 of kjoS), and by h*a(J a/oimidc 
(TIvroniTuns, Brit. J^al. 1819 ol 1908). 

i 'flu* ('ojislimlion oi lulininu ricul Jm.s hei’ii uis e‘ 4 i' 4 at* il l)> lUiiny 
I fxp<Tiineutei-, bill .i]>j».irfjillv wilJiout (IctiiiitiM’ results tin- 
! rcs(Mich<‘s of 1 i('l>i|» Lirbig ;vml (iay Liwsac (iS.!|i, and of 

I J-icbig again in 18 showed tlw iiru) to be i.somtTK with < njiuil *ir.ul, 
I and proliably (ilC'Nt)).,, snu-i* U gavi* mixed aiul s.ilts Isekuh', 
1 ill 185S, eonchuled llwit il w.is ml loaietonit ij!*', N, a 

i view opf)os«‘d hy Steiner (iSSO, h- Doer, and M Kawakila (1884), 
j r<. Scholl (1890), and by J . V Nel I, (> proposed llu' fomml.ie ; 


(' N'OIl ^ .N (IT (II NO 

\ O.., ,( OH, (’jl N (j, 

Steiiiei, I iivei Si boll, 


N*()H 

Nef. 


I The foimnl.ie ul Ki kule, Divers and .Xinistiong ha\<“ bteii di.se.'irded, 
I .111(1 It leinaius to be sliowii whether Ne.J’s cai iMiiivloxiine toraiula 
I (or the bimolecul.ir t(>ni)ul.t oi Steiner) 01 Sthoil’s glvoMim* ])eroxjdn 
j iortnula is eorrecl. 'I liei<‘ is some doubt .is to the molecuiai loniiiila 
of lulmmu' .leid. The exj-^tem e ol double sidt-., and the observations 
j ol 1 .. Wohler ,md K. I lieodoioNil.-. (/)V>., loof,, ^8, p. 445), that only 
I loinpouiids conlaiuint* two Lail)on atoms yn Idi d lulimii.iles, points 
! to (IK AO)., . on the other h.iiul, W'ohler (/o/ r/t. p. M51) tound 
' that cryoscojne and « hrtric eonductivity iiieasnrenunl.s showed 
I sodium iulmiiuite to be Na('NC). Nef based hi.'^ toiinula, w'ncli 
i involves bn.ileiil taiboii, on many leaitioiis, jji partnular, that 
^ilvxT liilnnnati witli liyrlrotliloni' ai ul gave sail'' of ioi inyh iiloiid 
oxime, which willi vwoci gave hydroxylanniie and formic add, thus 




N Oi I 

on 


--> 1 I (-(.),H . H...\ (JH, 


’ and also on tlie production liom sodium mtiomethaiu .nut mci- 
cmic (blonde, thus (H, .\( > Obg-^. 1 l.o • < NOlig (h» HIg) IT. 
W'lelaud .iiid !•'. l 1‘alazzo (mo;) sup]ioit tTus lorniula, linding that 
inetliyl nitrohe aiid, N-()M, ynldid undci c« rtaiii 

ditiojis lulminic ai id, and v ice versa, (Falaz/o, loo/) .M /. Jowitscdi- 
it'^ch (.dim., i<io»), 447, J) 2 14 ) iiuhues to Si holl's foimula; he 
found tiiat Hie sviithefu silver s,ilt ol 'dvoxiiie peiOMde resembled 
silver tuJniin«ile m vii Iding hvdroxvlaimne vmHi hvdiochloiK' and, 
but differed in lienig li*s.s explosive, and m being soluble in nitric 
acid. IT. W'leUnd.iud Ins col hi bora tor . legani ' glyoxiine jieroxide " 
■ as,m oxide of fm.t/ane (./ -■ ),.ind have sliovvn UmI . 1. close relationship 
i exists Tietween the mirilf' nxidts, iurox.iue, ;in<l fuhninif add (sec 
/T«t7. /?(■/>., I^ondon Clum Soe . loofj, ]>. 84) I'ulnnnnyu- and, 
(TICNO). , obtained l»y Liebig bv lioiliug nH^nuru. fulrmnate with 
water, vva,s synthesizijd 111 j 9 o', by ( . Ulpi.ini and J.. flernardnu 
lii. 33, i» 7), will) leg, lid it JI.S Xr>/<'H(('N)*C'()-.\'n It 
deflagrates at i 13“ and toriiis n ch.iractc’ristir rupramniomum '.ilf 
'I he early Instore ol meiLuric fulminate uud a erif i< a) a< i ounf (;f its 
apphciilioii as a deioiuilor is given m t he Fisc and y'o'girvs 0/ the 
i lUttish hxplosires Judushv tluteruaiioiial ( rmgiess ot .\.pj 4 ied 
('lieinistry, looo). The manufacture and modem a^peet.^ an* treated 
• in Oscar (iuttniann, The Manufarfitrr of /d/Visnrv, and Miimu 
; factiitc nf lix plosives, Turnlv Yeats’ <190,9. 
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FULTON, R.— FUMAROLE 


FULTON, ROBERT (1765-1815), American engineer, was born I 
in 1765 in Little Britain (now Fulton, Lancaster county), Pa. | 
TIis parents were Irish, and so poor that they could afford him 
only a very scanty education. At an early age lie was bound 
apprentice to a jeweller in Philadelphia, but subsequently 
adopted portrait and landscape painting as his profession. In | 
his twenty-scv’ond year, with the object of studying with his 
count n- man, Benjamin West, he went to England, and there 
became acquainted with the duke of Bridgewater, Earl Stanhope 
and James Watt. Partly by their influence he was led to devote 
hi> .ttlention to engineering, especially in connexion with canal 
ronstriiction ; he obtained an Jinglish patent in 1794 for super- 
seding canal locks by inclined planes, and in 1796 he published 
a Treatise on the Improvement of Canal N avigation . i Ic then took 
up his residence in Paris, w^here he jirojccted the first panorama 
eviT exhibited in that city, and constructed a submarine boat, 
the “ Nautilus,” which was tried in lirest harbour in 1801 before 
a commission appointed by Napoleon 1., and by the aid of which 
he was enabled to blow up a small vessel with a torpedo. It 
was at Paris also in 1805 that he first succeeded in propelling a 
boat by steam power, thus realizing a design which he had 
conceived ten years previously. Returning to America he 
continued his experiments with submarine explosives, but failed 
lo convince either the English, French or United States go\ern- 
imails of the adecjuacy of his methorls. With steam navigation 
1.(‘ hcul more success. In association with Robert R. Livingston 
(7.7'.), who in i 7()8 bed been granted the exclusivx* right to 
na\ igate the waters of New V'ork slate with steam -vessels, he 
const nicted the “Clermont,” which, engined by Bcmlton 
Watt of Birmingham, began to jdv on the Ifudsoii between 
New York and Albany in 1807. The privilege obtained by 
Livingston in 1798 was granted jointly to Inilton and Living- 
ston in 1805, and by an act passed in 1808 the monopoly was 
secun*d lo them and their associates for a period depending on 
the number of steamers constructed, but limited to a maximum 
of thirlv years. In 1814-1815,00 behalf of the United States 
governrmnt, he (onslruded tlie ** L'ulton,” a \'essel of 38 tons 
with eeiUi.d paddle-wheels, w'hieh was the first steam warship. 
1I( died at N(‘u N'ork on the 2ilh of lo-hruarv 1815. Among 
Fulton's ifuentions were mac'hines for s|)inning flax, for making 
ropes, and for sawing and polishing marble. 

See C’. 1). ('olih n, Lifv of Robeti Fulton (New York, 1817) ; J<ohcrt 
H. Thurston, theory of the Growth of the Steam- (Now' York, 
1878) ; (ietjrgf ii. IVohle, ('/irnnoloi'u ol ///>/<>; \' of Steam Naetf;aiiott 
(idiiladolphia, 1883) ; .and Mrs A. C Sut(,h!l<', Rohnt Fulteni amt the 
Clermont (New' York, 1000). 

FULTON, a city and the (’ounty-seat ol Callaway county, 
Missouri, U.S.A., 25 m. N.E. of JefTerson City. Pop. (1890) 
.^314 ; (1900) 4883, of whom 1167 w'ere negroes. It is .served by 
the ('hi<*ago A' Alton railway. The citv has an important stock 
market and manufactures fire-brick and potters. At Imllon 
aie the Westminster College (I’rC'.bv terian. founded in 1853), 
the .'Synodical (\)llege for Young Women (Lies,, founded in 
1871), tin* William Woods ('ollege for (Jirls (('liristian ('hurcli, 
and the Missouri .school for the deaf (1851). Here, too, 
is a slate hospital for the insane (1S47), the first institution 
of the kind in Missouri. The place was laid out as a town in 
1825 and named Volney, but in honour of Robert Fulton the 
present name W'as adopted a little later. Fuhon was incorporated 
in 1859. » 

FULTON, a city of Oswego county, New' 'S’ork, U.S.A. , on the 
right hank of the Oswego river, about 10 m. S. by E. of Oswego. 
Pop. (iSno) 4214; (1900) 5281; (1905, state census) 8847. 
iMilton is ser\ed by the Delaw'aro, I-ackaw'anna W'estern, the 
New ^^)rk Central ^ Hudson River, and the New' York, Ontario 
cN \\ (Stern railways, by electric railway to Oswego and Svraciise 
and by the ()swego Canal. 1'he city has a Carnegie librarv. 
.\inple water power is furnished by the Oswego river, which here 
tiows in a series of rapids, and the manufactures arc many in 
kind. On the 3rd of July 175^), on an island (afterward called 
Battle Island) 4 m. N. of the pres(*nt city of Fulton, a British 
fc.nv of about 30a under (aptain John Bradstreet (1711-1774) 
de feated an attacking foive of Kroiu h and Indians (numbering 


about 700) under De Villiers. Soon after this, Bradstreet built 
a fort within the present limits of Fulton. 'J’he first civilian 
settler came in 1793, and the first survey (which included onl\' 
a part of the subsequent village) was made in 1815. Fulton 
was incorporated as a village in 1835, and in April 1902 was 
combined with the village ot Oswego Jmlls (pop. in 1900, 2925) 
and ^vas chartered as a cit}'. 

FUM, or FrNj IIwANC., one of the four symbolical creatures 
which in ('hinese mythology are believed to keep w'atch and ward 
over the Celestial Finpire. ft w^as begotten by fire, was born in 
the Hill of the Sun's Halo, and its body bears in.scribed on it 
the five cardinal virtues. It ba< the breast of a goose, the hind- 
(piarters of a stag, a snake's neck, a fi.sh’s tail, a fowl’s forehead, 
a (luck’s dowm, the marks oi a dragon, the back of a tortoise, 
the face of a swallow^ the beak of a (‘ock, is about six cubits high, 
and perches only on the woo-lung tree. The appearance of Fum 
heralds an age of universal virtue. Its figure is that wdiich is 
embroidered on the dresses of some mandarins. 

FUMARIC AND MALEIC ACIDS, two isomeric unsaturated 
acids of composition (',,11,^0,. Fnmaric aad is found in fumitory 
(Fiiniaria olhcinalis)y in various fungi {Agarietts pihcralusy &'c.), 
and in Iceland mo.^s. It is oblained by heating malic acid alone 
to J50"’ C., or by heating il with hydrochloric acid (W De.ssaignes, 
Jahresb,, 1856, p. 463) or with a large quantity of hydrohromic 
acid (A. Kekulc, Ann., 1864, 130, p. 21). It may also l>e obtained 
by boiling monobronisuci'inii' a('id with water: by the action of 
(lichloracetic acid and water (jii silver malonate ('J'. kt iiiner.os. 
Ann., 1883, 218, ]j. i()9) ; by the cyanid(j synthesis from acetylene 
(Ji-iodi(le ; and by heating maleic acid lo 210*^ (’. (Z. Skraiijj. 
Monais. /. Cliemu\ 1891, 12, p. 112). Jt cr\stalli/es in small 
prisms or needles, and is practical!) insoluble in cold water. It 
sublimes to some extent at about 200'' ('., being partially con- 
verted into maleii' anhydride and water, the reaction becoming 
practictilly (luantitatix (‘ it dehydrating agents l)e u.sed. Reducing 
agents (.dnc and eaiistu* alkali, hydriodic acid, sodium amalgam, 
cNc.) convert it into snccini(‘ acid. Bromine converts it into 
clibronisuc(‘inic acid. Potassium permanganate oxidizes it to 
racemic acid (A. Kekule and R. Anschutz, Her., 1881, 14, 
p. 713). By long-continued healing with ('austie soda at ioo^‘ U. 
il is converted into inactive malic acid. 

Male/f acid is obtained by distilling malic or fumaric acids: 
by heating fumaric acid wiili acelsl chloride to 100 ('. : or In 
the hydiolvsis of Irichlorphenomalir acid (/^-trichloraieto- 
aerylie a('id) |A. Kekule, Ann., 1S84, 223, p. 185]. It erystallizes 
ill inonoeliuie prisms, which are easily .soluble in water, melt 
at 130"^ and boil at iGo decomposing into water and 
maleic anhydride. When heated w ith concentrated hydrobromie 
or liydri(»(lic acids, it i.s ('onverted into iuniaric arid. Tt yields 
an anilide ; oxidation ('onv(*rts it into m(\sotartaric acid. Maleic 
anhydride is obtained by distilling fumaric acid with pho.sphorus 
pentoxide. It forms triclinic crystals which melt at 60“ ('. and 
boil at igO" U. 

Botli acids an- readily estenfied by the action of alkyl h;didi\s on 
their .silvtT sidts, and the nialtic esier is readily transfoinied into tin* 
luinaric cstei by warming with iodine, the same result being oblained 
by e.sterilication ol maleic acid in alcoholic .solution liy means ol 
hvdroclilorit acid. Both acids yield acetylene by tin* elei trolysi-- 
of aqueous solutions of theii afk.ili salts’ and oh reduction both 
yield succinic acid, whilst hv the addition ol hydrohromic acid they 
both yiehl monuhiom succinic acid (R. Ann , 1877, 188, p. 98). 

From thes(.‘ n-^idl-^ it lollows that tli(^ tw'o acids are structurally 
identical, and Ihi* isomerism has consequcntl) to ht* explained on 
other pioiiuds. This was accomplished ])v W. \Vishc<*iius [“ (*'ber 
die rauinlichc Anordnunp der Atome," Ac , Ttans. of the Saxon Acad, 
of Siitiuvs (.Math.-T^hys. Section), 1887, ]) 14 j by an extension of 
tlu \aii'l Hofl hypothe.sis (v,ee STj rn.o-IsoMi Kis.v). 'I'he lormiilae 
of the acids are w ritten thus 

HC('(XH .... , Tl( ■CO.H ^ 

nr-colu 

These account for maleic acid readily yielding an aiihvdridc, whereas 
fumaric arid «loes not, and for the’ behaviour ol the acids towards 
bromine, liiinaric acid yielding ordinary dibromsuccinic acid, and 
maleic acid liu* isomeric isodibromsuccinic acid. 

FUMAROLE, a \ent from which volcanic vapours i.ssuc, 
named iiiclircclly irorn the Lat. fumariohim, a smoke-hole. 
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The yafmirs fn)m fumaroles were studied first by R. W. Bunsen, 
on his visit to Iceland, and afterwards by II. Saintc-Claire Devillc 
and other chemists and geologists in France, who examined the 
vapours from Santorin, Etna, &c. The hottest vapours issue 
from dry fumaroles, at temperatures of at least 500® (\, and 
consist chiefly of anhydrous chlorides, notably sodium chloride. 
The acid fumaroles yield vapours of lower temperature (300® to 
•loo^) containing much water vapour, with hydrogen chloride 
and sulphur dioxide. The alkaline fumaroles are still cooler, 
though above 100"^, and evolve ammonium chloride wdth other 
vapours. Cold fumaroles, l>elow 100'^, discharge principally 
aqueous vapour, w'ith carbon dioxide, and ]jcrhaps hydrogen 
sulphide. 'Fhe fumaroles of Mf)nt Pele in Martinique during the 
eruption of 1902 were examined by A. Laenjix, and the vapours 
analysed by H. M(assan, who found that they consisted chiefly 
of water vapour, with hydrogen chloride, sulphur, carbon dioxide, 
carbon monoxide, methane, h)drogen, nitrogen, oxygen ancl 
argon. These vapours issued at a temjjeraturc of about .|oo®. 
Armand Cant ier has pointed out that these gases are practically 
of the same cf)mposilion as those which he obtained on heating 
granite and certain other rocks. (See Volcano.) 

FUMIGATION (from Lai. jumigarcy to smoke), the process 
of producing smoke or fumes, as by burning sulphur, frankin- 
cense, tobacco, whether as a ceremony of incantation, or 
for perfuming a room, or for piirpo^'CS of disinfection or destruc- 
tion of N'ermin. fu medicine the term lias been used of the ex- 
posure of the bod}’, or a ptuTioii of it, to fumes such as those of 
nitre, sal-ammoniac, mercury, &c. ; fumigation, ]>y the injection 
of ttibacco smoke into the great liowel, was a recognized procedure 
in the iSth century for the resuscitation <>[ the apparently 
dnnvned. “ Fumigated " or “ fumed " oak is oak which has 
in*en dark(‘ned by exposure, to ammonia ^’apour. 

FUMITORY, in botany, the ])opular name lor the Briti.di 
species of FiifnanOy a genus of small, branched, olteii climbing 
annual herbs with much -<li s ided leaves and rai'emcs of small 
(lowers. The llosvers are tuliiilar with a, sjiurred base, and in the 
British species are pink to purplish in (‘olour. I'hey are weeds of 
cultis’atioii grow'ing in fields a,nd waste places. F. capreolatu 
climlis by means of twisting ])etioles. In ])ast times fumitory 
was in esteem for its reputed cho]ag(»giie and other medicinal 
properties ; and in England, hoilecl in water, milk or whey, it 
was used as a rosmetic. 'Fhe root of the allied species {Corydahs 
cava or tuberasa) i') known as radix arisUdodua , and has been used 
mt.'dicinally for x arious cutaneous and other disorders, in dos(‘s 
of 10 to 30 grains. Some ele^'en alkaloids have been isolated 
from it. The herbage of Fumarta (iffirinalis and F, racemosa is 
used in China under the name of 'I\.c-li 7 ra li-tnig as an u|)plica- 
tion for glandular swellings, carl)uiicles and abscesses, and was 
tormerlv valued in jaundice, and in cases of accidental .swallowing 
of the beard of grain (see F. Porter Smith, Contrih, imvards the 
Mat. Medica . . . oj China, p. 99, iSyi). The name lumitory, 
Latin fiimiis terrae, has fieen supposed to be deriwd from the 
fact that its juice irritab s the eyes like smoke (see Fia lis, De 
liistoria stirpium, p. 33S, 1542); but The Crete Herbal!, cap. 
('Ixix., 1529, fol., following the Dc siniplici mcdiuiia of Platearius, 
fo. xeiii. (see in Sic(dai Praepositi dispcnsutorinm ad annuatarws, 
i53(>), says: “ It is called Fumus terre fume or smoke of the 
erthe hye.iiise it is engendred of a cours fumosyte rysyngc frome 
the erthe in grete quantyte lyke smoke : this grosse or cours j 
fumosyte of the erthe wyndeUi and wrytah out: and by work- i 
ynge of the ayre and sonne it turneth into this heiiie.’’ 

FUNCHAL^ the capital of the Portuguese archipelago of the 
Madeiras ; on the south coast of Mafleira, in 32'’ 37' N. and 
itT 54' \V. Pop. (1900) 2o,(S5o. Fluk’IuiI is the see of a bishop, 
in the archiepiscopal province of Li.sbon ; it is also the admini- 
strate e- centre of the archipelago, and the residence of the 
governor and foreign coiimiIs. The city has an attractive 
appearance from the sea. Us w’hilewashed houses, in their 
gardens full of tropical plants, are built along the curving shore 
i)f Funchal Bay, ami on the lower slopes of an amphitheatre of 
mountains, which form a bac kground 4000 ft. high. Numerous 
country houses (tjuinla'i), with terraced gardens, vineyards and 


I sugar-cane plantations occupy the surrounding heights, lliree 
I mountain streams tra\erse the city through deep channels, 
which in summer are dry, owing to the diversion of the water 
for irrigation. A small fort, on an isolated roc’k off shore, 
guards the entrance to the bay, and a larger and more powerfully 
j armed fort crowms an eminence inland. The chief buildings 
i include the cathedral, Anglican and Presbyterian churches, 

I hospitals, opera-house, museum and casino. Ihere are small 
I public gardens and a meteorological observatory. In the steep 
and narrow streets, which are lighted by elecTricity, wliecded 
traffic is impossible ; sledges drawn by oxen, and otlier primitive 
conveyances are used instead (see Madeira). In winter the fine 
climate and scenery attract numerous invalid^- and other visit(ws, 
for w'hose accommodation there are good hotels ; many foreigners 
engaged in the coal and wine trades also reside here permanently. 

I 'J‘he majority of these belong to the British < ommimity, which 
was first eslahlished here in the iSth eentury. FunehMl is the 
headijiirirti rs of Madeiran industry and cjmmieree (see M mo iua). 
It has no doc ks and no laeilities for landing passi’ngers or goods ; 
ves.scls are obliged to anchor in the rcjadstead, which, however, 
is .sheltered from e\ery wind except the south, lumchal is 
connected by cable with ( arcavc'llos (for Lisbon), Portheurnow' 
(for Falmouth, Faigland) and St Vincent in the Cape Verde 
Islands (lor Pernambuco, Brazil). 

FUNCTION,! in mathematics, a variable numiHT the value 
of which depends upon tlie values of one «:>r more other variable 
numbers, 'i'he theory (»f functions is conveniently divided into 
(I.) Functions of Kt al N'ariables, wherein real, and only real, 
numbers are involvc'd, and (JJ.) Fiiricticuis of Complex \ ariables, 
wherein complex or imaginary numbers are invohe.d. 

I. ]''rN(TroNs ()!' Ri-u. Variaulks 

1. H isUn uaL--’\'\\K\ word linution, defined in the above sense, 
was iiiliodiK'ed by J.elbnilz in a short note of dale con- 
cerning the ('onstruetioii ol wliaL we now call an “ eiu'(‘lo[)e ” 
(Leibnizens matheinatisclie Schrtitrn, edited hv C. 1 . (lerhanlt, 
Bd. V. p. 30b), and was there used to denote a variable lenmh 
related in a defined way to a variable point of a curve. In ib').S 
James bernoiilli used the* word in a special siaise in connexion with 
some isopcrimelric problems ( Job. Bernoulli, Opera, 1. i. \). 255). 
He said that wiien it is a question of si‘lecting from an infinite .>et 
of like ciir\(‘S that one which best fulfils some Iiiik lion, then ol 
two curves w'hose iiiterseclion determines the thing sought one 
is always the “ line ol the function ” {l.tnea jtnuiKntis). In 1 ;iS 
John Bernoulli {Opera, X.. ii. p. 2|i) defiiad a “ funetuin ol a 
variable magnitude ’ as a (juantity madt; up in anv way of this 
variable magnitude and constants; and in (Opera, 1. iii. 

p. 174) ho noted a dislinc lion between “ algebraic ” and “ tran- 
scendental ” functions. By the latter he meant integral ol 
algebraic functions. The notation /(a) for a funetioii of a variable 
.V was introdueed by Leonhard Euler in 1734 {('mnnj. Aead. 
Pelropol. t. vii. p. jSb), in connexion with the theorem of the 
interchange of the order of differentiations. The lu/lion (;1 
functionality or functional relation of two inagnitude.s was thus 
of geometrical origin ; but a filia tion soon came to be regaided 
as an analytical ex])ression, not necessarily an algebraic expre ■ 
sion, containing the variable or variables. 'J’hus we ma\ have 
rational integral algebraic functions such as ax^-\bx-]rc, or 
rational algebraic functions which are not integral, such as 
f a.2*v‘ - ’ T . . . + 

V"‘ - ^ + ...-1 

or irrational algebraic lunclions, such as or, more generally 
the algebraic functiiins that are determined implicitly Iw' an 
algebraic erjuation, as, for instance, 

ffC,y) t /» t(^.v) + • • • + A=o» 

^ The w'ord “ hmetion ” (from T.at. fmiffi, to peifoim) has iiKiny 
uses, w'lth the, tuudameutal sense ol an activity speei.d or ]uop>'r 
10 an olhc<', husiness or profession, or to an oigan ol an aintn.d 01 
plant, the definite work for which the organ is an ai)pai.itiis. From 
the use of the word, as in the Italian fumbme, lor a ceremonv f»f 
the Roman Chimh, “function" is often empJoyefl for a pul*lir 
ceremony of any kind, and loosely ol «i social euiertainment 01 
gathering. 
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where /a(jc, y), . , , mean lioinofrencous expressions in x and y 
hav"inj{ constant coefiicicnts, and having the degrees indicated 
by iIk' suffixes, and is a constant. Or again we may have 
trigonometrical functions, sucli as sin x and Uiii ac, or inverse 
trigonometricaJ iun(:tions,such as sin or exponential functions, 

such as c* and or logarithmic iunctions, sucli as log x and log 
(i-f-.r). W'v may have these functional sjnnbols combined in 
various ways, and thus there arises a great number of functions. 
Furtlnu' we may ha\'e functions of more than one variable, as, for 
iiiNtance, the expression Ay/(.v-4- r“), in whi('h both x and y are 
regarded as variable. Such functions were introduced into 
analysis somewhat unsystematically as the need for them arose, 
and the later deve lopments ol analysis led to the introduction 
ol other classes of limctioiis. 

2. Gral^hk lie preseMa lion . — In tlie case of a function of one 
variable .v, iiny value of x and the corresponding value y of the 
function can he the co-ordinates of a point in a plane. To any 
V'alue of .V tliere corresponds a point .V on the axis of x, in accord- 
ance with the rule that x is the aliscissa ot yV. The corresponding 
value of r determines a point P in accordance with the rule that 
X is the al)s< issa and y the ordinate of P. 'Hie ordinate y gives 
the value of the function which correspfinds to that viUue of 
the variable .v which Ls specified l>y N : and it may be described 
as “ the value ol the function at N." Since there is a one-to-one 
correspondence! of the points N and the numbers .-v, w'e may also 
describe the ordinate as “ the value of the function at xS' In 
simple cases the aggregate of the points P which arc determined 
by any particular function (of one variable) is a curv'e, called 
the “ graph of the function " (.see § 14). In like manner a function 
of two variables defines a surface. 

3. The I'onahlc. (Jrajdiic methods of rcprescntfition, siuh 
sw tho.se just desi'ribed, enabled mathematicians to deal with 
irrational values of fuiu’tions and variables at the time when there 
wa; no theory of irrational numbers other than Kuclid’s theory 
of incornmensurables. In tbul theory an irrational number was 
the ratio of two incornmensural^le geometric magnitudes. In 
the modern theory of number irrational numbers are defined in 
a purely jirithmetiral manner, independent of the measurement 
of any <|uautitics or magnitudes, nn lie! her geometric 01 of an\ 
other kind. Tht* definition i?> efTeded by means of the system 
of ordhuil numbers (see Ni mmi'r). When this fomial system is 
established, the theory of measurement may be founded upon it ; 
and, ill jiarticiilar, the eo-onlinates of a jioint are defined as 
numbers (not lengths), wliieh are assigned in accordance with a 
rule. This rule involves the measurement of lengths. Tlie tlieor\' 
of functions can be developed without any relerencc to graphs, or 
co-ordinates or lengths. The process b\ which analysis has been 
freed Irom any coiisideralion of measiiralde (piantities has betm 
called the “ arithmeti/alion of analysis.” In the theor>" so 
developed, the variable upon wiiich a function depends is always 
to be rcgarfled as a number, and the corresponding value of the 
function is also a number. Any reference to points or co- 
ordinates is to be regarded as a piclurescjne mode of expression, 
pointing to a possible application of the theory to geometr)'. 
The development of “arithmetized analysis” in the 19th century’ 
is associated with the name of Karl Weierstross. 

All possible ^•allles of a variable are numbers. In what 
follows we shall confine our attention to the case where the 
numbers are real.- When complex numbers arc introduced, 
instead of real ones, the tluMry of functions receives a wide 
extvuision, which is accompanied by appropriate limitations 
(see belo\N, 11 . Functions of Complex Variables), 'fhe set of all 
ival numbers forms a continuum. In fact the notion of a tine- 
dimensional eontiiumm first becomes precise in virtue of the 
establishment of the system of real numbers. 

4. Domain oj a Wnmhlc. Theory of . t ggrcf^aies . — The notion 

of a ” variable is that of a number to which we may assign 
at pleasure any one ot the \ alue.s that belong to some chosen set, 
or of numbers : and this st't, or aggregate, is called 

tl>e ” domain of the variable.” This domain may* be an 
** interval,” that is to say it may consist of two terminal numbers, 
all tlu‘ numbers between them and no others. When this is 


the case the number is said to be “ continuously variable.” 
When tiie domain consists of all real numbers, the variable is 
said to be “ unrestricted.” A domain which consists of all the 
real numbers which exceed some fixed numlier may he described 
as an ” interval unlimited towards the right ” ; similarly we 
may have an interval “ unlimited towards the left.” 

In more complicated cases we must have .stimc rule or process for 
assigning the aggregate ol numbers which constitute the domain of 
I variable. The inclhods ol defimlion of particular types oi aggre- 
gates, and the theorems relating to them, lorm a branch of analysis 
called the “ theory of aggregates" {Meiige. 7 ilehre, Thi orie des nisrmhles. 
Theory at nets of points) The notion of an “ aggn-gate " m general 
im<lerlie..s I he system of ordinal numbers. An aggregate is said to 
be " mliiiile " when it is po.ssililc to eftect a one-to-one correspond 
ence of all ils elements to some of its elements. For example, we 
may^ make all the integers corre.sjiond to the even integers, by^ making 
1 corresjxmd to 2, 2 to 4, and generally « to 2w. The aggregate of 
j)Ositive integers is an infinite aggregate. The aggregatc*s of till 
rational numbers and of all real numbeis and of points on a line are 
other examples of iiitinilc aggn'gates. .\n aggregate whose elements 
arc real numbers is said to “ extend to infinite values ” if, after any’ 
number Ny how'cver great, is specified, it is possible to find in the 
aggregate numbers which excei'd A' in absolute valii(‘. Such an 
aggregate* is alw’ays infiaite. The " neighbourhood ot a number 
(or jioint) a for a positive number /r " is the aggregate of all numbers 
(or points) x for which the absolute value of x - a denoted by 
! V - I , does not exceed h. 

5. General Noiion of Functionality. — A function of one variable 
was for a long time commonly regarded as the ordinate of a 
curve ; and the two notions (i) that which is determined by a 
curve supposed drawn, and (2) that whu h is determined by” an 
analytical expression supposed written down, were not for a 
long time clearly distinguished. It w'as for this rea.son that 
Fourier's discovery that a single analytical expression is capable 
of representing (in different parts of an interval) what would 
in his time have been called different functions so profoundly 
struck mathematicians (§ 23). The analysts who, in the middle 
of tFie Joth century, occupied thcm.sclves with the theory’ of the 
convergence of Fourier's series were led to imi)ose a restriction 
on the character of a function in order that it should admit of 
such representation, and thus the door was opened for the 
introduction of the general notion of functional dependence. 
'I’his notion may be expro.s.sed as follow’s : We have a variable 
number, y. and another variable number, .v, a domain ol the 
\ariable .v, and a rule for assigning one or more definite values 
to y when .v is any’ point in the domain ; the i y is said to he a 
” function ” of the \'arial>le .v, and .\ is called the “ argument ” 
of the function. According to this notion a function is, as it 
were, an indefinitely extended table, like a table of logariihins ; 
to each j)oint in the domain of tlu* argument there corrcsiKind 
valu(‘s for the function, but it remains arbitrary’ what values the 
function is to have at any such point. 

Foi the .s])ecificaUou of any particular function two things are 
requi-sitt* : (i) a statemeni of the valuo.s of the variable, or of the 
aggiegate of points, to w’hich values of the function are to be made 
to correspond, t.e. of the " domain of the argument " ; (2) a rule 
lor ashiguing the value or value.s c»l tlie lunction that corresj[x>nd to 
any jK>int ui this doimiin. We may refer to the second of these two 
(‘s.s(mtials as " the rule of calculation." I'he relation of functions 
to analytical ex]>ressions may then be stated in the form that the 
rule of calculation is : " Give the function the value of the expression 
at any point at w-liich the ex]wession has a deteniimatc value," or 
again more generally, " Give the lunction the value of the cxpr(;ssiou 
at all points of a definite aggregate included in the domain of the 
argument." The former of these i.s the rule of tho.se among tlie 
earlier analysts who regarded an analytical exprcs.sion and a lunction 
as the same thing, and tJu*ir usage may be retained w’ithout causing 
confusion and with the advantage of brevity, the analytical expre.s- 
sion siTving to si>ocify the domain of the argument as w-ell as the 
rule of calculation, e.g. wt may speak of " the function i/.r." 1'his 
function is defined by the analytical oxpres.sion i/x at all points 
except the point ;r-o. But in complicated cases separate sta.te- 
ments of the domain of the argument and the iiihi of calculation 
cannot be disprn.sed with. In general, w'hen th(* rule of calculation 
is determined as above by an analytical expression at any” aggrc'gatt^ 
of points, the function is said to be " represented " by” the expres.sion 
at those points. 

When the rule of calculation assigns a single definite value for a 
function at each jioint in the domain of the argument the function 
is " uniform " or one v.dued " In what follows it is to be under- 
wood that all the functions considered are one-valued, and the values 
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asMgiied by the rule o£ calculatiou real. In the most important 
cases the cluinalii of the argument ot a fund km ot one variable is an 
inter\'al, witli the possible exception of isolated |x'>ints. 

6. Limits , — Let j{x) be a function of a variable number x ; 
and let a be a point such that there arc points of the domain 
of the arg'ument x in the neighbourhood of a for any numlKT 
h, however small. If there is a number L which has the property 
that, after any positive number c, however small, has been 
specified, it is possible to find a positive number h, so that 
|L-/(Ar)| <c for all points x of the doniain (other than «) for 
which |3c-a| <h, then L is the “ limit of /(v) at the point a*' 
Tlie condition for the existence of L is that, after the fiositive 
number € has been specified, it must be possible to fintl a positive 
number so th;xt |/Cv')-/(a')|<c for all points x and x' of 
the domain (other than a) for which | .v - rt | < h and j a' - a ‘ < /i. 

It is a fundamental theorem that, when this condition is 
satisfied, there exists a perfectly definite number L which is the 
limit of /(.r) at the point a as defined above. The limit of f{x) 
at the point a is denoted by I Ax - «/ (a), or by lim* .«/( a). 

If /(.r) is a lunction of one vaiiable x in a domain which extends 
to infinite values, and if, after 6 has bwii specified, it is possible to 
find a numlier N, so that |/(-v') -/(v) j - c lor all values of x and v' 
which are in the domain and excet*d N, then there is a niiml)er T 
which has the pro]W‘rty that |/(a') -/.| ^ e for all such values of a. 
In this case f(x) has a limit /. at Ar = oo. In like manner f[x) may 
have a limit at x - - oo . This statement includes the case wh^Te 
the domain of the argument consisfs exclusively of positive integers. 
The values of the function then form a “ sequence,'* tq, «.j|, . 
and this st'quence can have a limit at m =oo . 

The principle common to the above definitions and theorems is 
called, alter P. du Boi.s Rcyniond, “ the general principle of con- 
vergence to a limit.” 

It must be understood thiit the phrase “a =^qo ** does not mean 
that X takes some particular value which i.s infinite. Th<‘re is no 
such value. 'Khe phia.se always refers to a limiting proces-^ in which, 
as the process is carried out, the variable nundier x increases without 
limit ; it may, a.s in the above I'xample of a s(‘quence, increa.v’ by 
taking successively llie values ot all the inb'gral numbers ; in other 
cases it may increase by taking the values that belong to any domain 
which ” extends to infinite valiu’s.” 

A very iin])Oitant type of limits is furnished by infinite series. 
When a .sequence of niimb(‘r.s r/,, . . 7 r„, ... is given, we may 

form a new secpienci^ .v,, 5 .^, . . . . . . from it by the rules *•, m,, 

... M, I- . . . -t- a,,, or by the equivalent rules 
.s, ==«,, - .s„ , = ujn = 2, 3, . . ) If till' new sequence lia,s a limit 

at n 00, lliis limit is cjdled the “sum ot the infinite series” 
n, -}' i/j + . . and tin* series is .said to be “convergent” (see 
Siiiiiifs). 

A function which has not a limit at a point a may be such tliat, 
if a cerl.iin aggregate of ])oints is cliosen out of tli** dom.un of the 
aignment, and the ])oints i in the neighbourhood ot a are re.strieted 
to belong to this aggregate, then the iiiucUon has a limit at a. For 
example, sin(i/v) ha.s limit zero at o it a is re'.tiicted to the 
aggri‘gate i/tt, ifzir, ... \!urr^ , . . or to the aggregate ijiir, 
'Zjft-n, . . . i)7r, . . . , but if V takes all values m tlie neighbour- 

hood of o, sin(i/A:) has not a limit at o. Again, theio may be a limit 
at a if tlie points x in the neighbourhood of a arc rcstrictod by the 
condition that a - n is positive; tlien we have a “limit on the 
rigid ” at a ; similarly Ave may have a “ limit on the left ” at a 
point. Any such limit is described a.s a “limit' for a restricted 
domain.” The limits on the; left and on the right arvt ilcnotcd by 
f{a - o) and /{a i o). 

The limit L of /(a) at a stands in no necessary relation, to the value 
of /(.v) at a. If Uu: point a is in the domain of tlic argument, the 
value of /(v) at a is as.signed by the rule of calculation, ami may be 
different from L. In case f(a) ^ L the limit is .said to be “ attained.” 
If the point a is not in the domain of the argument, there is no value 
for f{x) at a In the case whin- f(v) is defined for all points in an 
interval containing a, exce]jt the point a, and has a limit /. at a, 
we may arlutrarily annex the point a to the domain of the argum-iit 
and a.ssign to /(a)' the value L ; the function may thim be said to 
be “ extrinsically defined.” The so-called “ indeterminate forms ” 
(sec iNFiNiri'siMAL Calculus) are example.s. 

7. Superior and Inferior Limits ; Infinities . — The value of a 
function at every point in the domain of its argument is finite, 
since, liy definition, the value can be a.ssigned, but this docs not 
necessarily imply that there is a number N w'hich exceeds all 
the values (or is less than all tlie values). It may happen that, 
however great a number A' we take, there are amonc: the values 
of the function numbers which exceed N (or are less than - N). 

If a numl^er can be found which is greater than every value 
of the fiini'lion, then cither (a) there is one value of the function : 
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which exceeds all the others, or O) there is a rrumber S which 
exceeds every value of the fnnrtioif but is such that, however 
small a positive number c w'c take, there are values of the function 
which exceed ^'-c. In the ca.se (<i) the function luis a greatest 
value : in case (/^) the function has a “ superior limit '* and 
then there must be 0 point a which has the pro|>erty thnt tin^re 
are points of the domain of the argument, in the neighbourluuKl 
of a for any at which the values of the function iliflfcr from 
S by less tlian e. Thus S i.s the limit of the function at n, either 
for the domain of the argument or for some more restricted 
domain. If a is in the domain of the argument, and if, after 
omission of a, there is a superior limit S which is in this way the 
limit of the function at a, if fiirtiior /(a)=^S, then S is the greatest 
value of the function ; in this case the greatest value is a limit 
(at any rate for a restricted domain) which is attaininl ; it nuu 
lie called a “ superior limit which is attained." In like manner 
we may have* a smallest value " or an ” inferior limit," and a 
smallest value may be an " inferior limit w'hich is attciincd." 

All that has liern .said htTC may be* adapted to the de.sciiption ot 
greatest values, superior limits, A'c , of a iiinctioii in a restrirted 
domain contained in the (loniaiii ot the argument, lii particular, 
the domain o( tlie argument may coni am an iiilcrval ; and tberciii 
the tunc.tion may have a .superior hunt, 01 an mieiioi limit, whicli 
IS attam<*d Such a limit is a maximum value or a ininimum value 
of the fimt tion 

Again, it, after any number \\ how^evor great, has lieen specified, 
it IS possthle to fiiul points ot the domain of the argument at wliich 
the value of the fimctum exceeds N, the values ot the function are 
said to liave an ” mlimte superior limit,” and then tlu*re nm.st be 
a |X)int a w'hich has the propi^rty tlial there are points of tlio domain, 
m the neighbourliood ot a ioi any A, at which ttie value* of the function 
e.Kceed.s N. If the point a is m tlie domain of the argument the 
function is said to ” lend to liecoim* infinite “ at a ; it has of couise 
a finite vxxlne at a. If the point a is md in the domain of the argn 
ment the function is said to " become mlinile ” at a ; it has ot 
tourse no value at a lii like manm'i wi* m.iv have a (iiegatii'ch ) 
infinite inferior limit Again, after any number .V, howi-vcr gieat, 
has been speciiie«l and a number h found, so that all the values o| 
the function, at points in tin* neighbourhood of a foi //, exc’eed A' m 
absolute value, all these vahii‘s may liave the same sign ; tlie tuiiction 
is then s.ii(l to become, or to tend to beioiue, “ deleniunatel> 
(po.sitively or negativi*lv) infinite ” ; otherwise it is .said to become 
or to <e:..d to b(*come, “ mdeferminately mlmit<* ” 

All the inti iities th»it on ui m tiu* theoiy ot lunctions .lu' of the 
natun* of van.ible Imiie iiumbeis, with the single <‘XM‘ption of tin 
infinity of an inlmite aggregate 'Ihe lattei is described .is au 
” actual mfmitv,” tin; former as “ improjier mlinities “ 'Theie js u(» 
“actual mtimteiv .small” correspomlmg to the actuaJ iiitmitv 
'Till* only “ intinilely sniad ” is zero All “ mhiiite values ” are 01 
the nature ot sujierinr and inferioi hniit.s \vhi< h aie not all. lined, 

8. /nercosif/fi and Dvt reasiuf^ Fiinrhojis. A iiinctioii /( v)i>f om* 
variable a, defimal in the intcr\al lu twceii a and />, is ” incteasiug 
throughout tlic interval " if, whenever x and a' arc two nuinbeis 
in the interval and x -a, then /(a') -'/(a) ; the kini tion “ neser 
decreases throughout the interval " il, a' and .\ being as U i'ore, 
/(.\'')'>/(a). Similarly for decieasing fiinrti<»ns, and for funelkms 
which never increase througliout an inter\’al. A funiTion which 
either never increase.s or never dirnini.shes tliroughout an interval 
is said to be “ monotonous throughout " the inlcrvai. If we take 
in the alxnT de finition 'rt,thc dcfinitioti may apply to a function 
under the restriction that a' i.s not h and a is not a ; such a 
function is “ monotonous witliin " the interval. In tliis case we 
have the theor(*m that the function (if it never rlecreases) has 
a limit on tlie left at h and a limit on the right at //, tind these arc 
the superior and inferior limits of its \'aliu", iit all points within 
the interval (the ends excluded) ; ihe like holds nnttalis mulandts 
if the function never increa.ses. If the function i.s monotonous 
throughout the interval, f[h) is the greatest (or least) value 
of fix) in tlie interval ; and if /(/;) is the limit of /(.v) on the left 
at h, such a greatest (nr least) \'alue i.s an example of a superior 
(or inferior) limit which is attained. In tlie.se i:a.ses the function 
tends continually to its limit. 

These theorems and definitions can be extenrled, with obvious 
mollifications, to the cases of a domain which is not an interval, 01 
extends to infinite values. By means of them we arrive at .siifficienf , 
Ivit not n**rf*ss.irv, criteria for the existence of a limit ; and these 
. n- freMuenriv easier to apply than the general principle of conver- 
g<M»c.i 5 to '» hunt (§ 6 ), of which principle they are particular case.s 
hoi exumjde, the fimctioii represented by .t log (i/a) continually 
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diminishes when and ,v diminishes towards zero, and it I 

never becomes negative. It theielore has a limit on the right at 
,r = o. This limit is zero. 'I'he lunction reprtsented by x sin (i/.») 
does not continually diminisli tow-ards zero as x diminishes towards 
z»*io, but is sometimes gieater than zero and .sometimes less than 
zero in any neigh Iwmrhood of a* = o, how'over small. Nevertheless, i 
the function li.is tie* limit zero at x o. | 

9. Covlinuily of Functions, A function j(x) of one variable a* 
is said to be continuous at a point a if (1) j{x) is defined in an ; 
interval containing a\ (2) j{x) has a limit at <7; (3) j{a) is ‘ 
equal to this limit. 'I'he limit in question must be a limit for 
continuous variation, not for a restricted domain. If j{x) has • 
a limit on the left at a and /((/) is equal to this limit, the function 
may be said to be “ continuous to the It ft ” at a ; similarly the ■ 
function may be “ continuous to the riglit ' at o. 

A function is said to be “ continuous throughout an interval ” j 
when it is continuous at every point of the interval. This implies j 
continuity to the right at the smaller end-value and continuity : 
lo tlic left at the greater end-value. When these conditions at the j 
ends are not sati.sfied the function is .said to be continuous | 
“williin” the interval. 15 y a “continuous function " of one 
variable we al way s mean a function which is continuous through* j 
out ail inlers al. j 

The jiriueipal propeilie.s of a conlinuous fuiK tiou are : j 

J. The fmution is praclically constant thioughoiit sufliciently ' 
sinall intervals. 'I'lns means tluil, alter any juniit a ol the interval : 
lias been chosen, and any ])ositive numlier r, liowever small, has • 
b<‘en speciln*d, it is possibh* to liud a number //, so that the dillereiue , 
between any two values ot the function in the iiilerv.il between | 
rt - A and a I h is les.s than t. 'l liere is an ob\ious moditiuilioii it a 
is an end jiuiiil of llie interval. I 

z. The conlimiity ot tlu^ function is “ uniform ” I'his means ; 
that the uiimliei h which coi responds to any < as in fO may be ihv. , 
same .it all points of the interval, or, motlier words, lliai the nniiibers 
h \v1m( h coiii.spoiid to * lor diflereiit \'alues ol u hav<^ a positive 
inlerior limil. 

.p 'I'he Innclion lias .1 gnsitesl \ahie ami a least valm* in the 
inlerval, ami tliese aie siijieiioi and iiih rior limits which ,tre attained. 

.j. 'I'liere is at h ast one point ol the inters al «it which the function 
t.dies aiiv value between its gieat<*st and least values in the interval. 

«) 11 the niters. d IS unhimted tosvanls the right (or tosv.uds the 
lell), tli<* turn tjon lias ;i limit at 00 (or at - 00 ) 

10. Ih'^Cffntinuitv of Functions. 1 ’hc discontinuities ol a j 
function of one viirinblc, defined in iu\ interv'ul with the possible I 
exception of isolated points, may be clasbified as lollosvs : 

(1) riie function n'ay become infmiti*, or tend to become 
infinite, at a fioint. 

(2) The function may be undefined al a point. 

(,^) 'riie function may have a limit on the left and a limil on 
the right at tlie sann* ])oinl ; these may he dilTereut from eaih 
other, and at least one of them must be different from the value 
of the function at the point. 

(4) 'I’he function may have no limit at a jioint, or no limit on 
the left, or iio limit on the riglit , at a point. 

In c.isc :i function /( »\ defim*<l as above, b.is no limit at a point e, 
there are ioni limiting values which come into consideration What- 
ever positise number h we take, the sallies ol tin* function al jxniits 
between o and - li (a excluded) have a superior limit (or a greatest 
value), and an mienoi limit (ora least value) . lurtliei, as// decreast-s, 
thefoimei nevei increases and the lattei m*vi*r decrea.ses ; accoidiiigly 
e.'icli of them tends to a hunt. We have in this w\iv two limits oil 
tiu* right till* inlenor limit of the superior limits in diminishing 
iieudiboui hoods, and tin* superior limit ol the infeiior limit,s m 
diiiiiiushiug neigliboiirlioods. These aie denoted by /(/i I o) ami 
/(n t o), ami tlu-y ar*; called the “ linnls ot mdeliniti-ne.ss ” on the 
right. Siimlai limits on the left aie denoted by /p, _ ^4 and f[a -o), 
I’nless f{\) becomes, oi ti'iids to become, infinite at n, all these must 
e\ist, any two of them mav b“ e/pi.'il. and at least one ot them imist 
lie ditterent fiotn /{a), if fuD cMsts. It ihe iir-t two are /-tpial there 
IS a limit on the right denoted by f{a -i- o) ; it the .second tw'o are 
eijual. theie is a hunt on the lelt d'-noted by /(a-o) In case the 
luuetiou bi toines, 01 tends to luxome, iiilmite at a, one or mon* oi 
thesi* limit'- is mfmite in the sense exjdained in § 7 ; and now it is 
lo be noted that. the superior limil of the inferior limits in 
diminishing neighbourhoods on the right of a may be ncgativelv 
iiitimte ; this happi'iis it, alter anv number A’, however great, h.'is 
lif ii specified, it is po.ssible to find a positive number h, so that all 
tin* values ol the function in the interval between o ami tr-f-A (e 
excludecl) are less than —.V; in such a case /fv) tends to become 
negatively mfiniti' when x decreases tow'ards" a ; otlu'r modes of 
tending to intimtc limits may be described in similar terms. 


11. Oscillation of Functions. — The difference betw een t he 
greatest and least of the numbers /(a), /(a 4-0), f {a + o ), /(fl-o), 
f(a - o), when they are all finite, is called the “ oscilFation ” or 
“ fluctuation ” of the function f{x) at the point a. This difference 
is the limit for A — o of the difference between the superior and 
inferior limits of the values of the function at points in the 
interval between a-h and a-i-h. I'he corresponding difference 
for points in a finite interval is called the “ oscillation of the 
function in the interval.” When any of the four limits of 
indefiniteness is infinite the oscillation is infinite in tlie sense 
explained in § 7. 

For the fiirtbor classification of Junctions we divide the domain 
of the argumi‘nl into jiartial intervals by means of points betw'ccn 
the end-points. Supjiose that the domain is the, interval betw^een o 
and b. Let inlcrinecliate ])oin 1 s x^, x,, . . . be taken so that 

b A',,.., X A,- rt. We may devise a rule by which, as n 
iucn 5 a.ses indetiniti'ly, all the differences b - a'„_ - Ah_.^, .. .Xy - a 

lend to zero as a limit. 'i*he interval is then said to !»* di\a<led 
into “ indefinitely small partial intervals. ' 

A function defined in an interval willi tin; ])ossible exception ol 
isolated points may be such that the interval can be divided into a 
set of liiiite partial intervals witlnii each ol which the function is 
monotonous (§ 8). When this i.s the case the sum of the oscillations 
of the tiiiiction m thosr ]>artial intervals is finite, provided the 
lunction does not tend to l.iecome inlimte. Further, in such a casci 
the sum oi the oscillations will lemain below a fixed niimbei for anv 
mode of divhling the miei val into indefinitely sniaU partial intervals. 
A class of functions may be di*lined by tlie c.ondition that the sum 
of tin* oscilkitious lias tins pioporty, and such functions are said 
lo have “ leslrii.led oscillation.” Sometimes the jihra.se “ limited 
iluctiiiitiou ” is list'd. It c.iu bi* ]'roved tli.it any function with 
re.stnctc*d o.scillation is capable of being expiessed as the sum ol 
two monotonous tinu tions, of which out* never increases and theothei 
never diimnishes Ihioiighoiit the interval. Such a tmictiou has a 
limit on tin* right and a liiiiit on the lell at every point ol tin* interval. 
This class ol functions includes all those which have a finite ninnber 
ol maxima ami minima in a Jiuile-interval, ami some which have, an 
intinitc* number. It is to bo noted that the class docs not include all 
continuous functions. 

12. Differentiable Function. — I'lic idtM of the dilTeremiation 
of 11 coiitiniioiis function is that of a process for measuring the 
rate of growth ; the increment of the function is compared w^ith 
the increment of the variaiile. If /(.v) is defined in an interval 
containing the point r/, and a h and d 1 k are points of the 
iiilcn^al, the expression 

i{a + h)-l{a) . 

"A ^ ^ 

represtmts a function of A, which \vc may call '/»(A), defined at all 
points of an interval for A between - A and A except the point o. 
Thus the four limits ^/>( + o), f/j( f o), */>( - o), </j( ~_o) exist, and two 
or more of them may he cc|ual. When the first two are equal 
I either of them is tht? ” progressive differential ('oefiicient ” of 
f{x) at the point a \ w'hen the last two are equal either of them 
I is the “ regressive differential coefficient *’ of /(.v) at a ; when all 
four are equal the function is .saifl to be “ diilerentiablc at t?, 
! and either (T them is the ” differential coefficient ” of f{x) at 
or the “ first derived function *’ of /(.v) at a. It is denoted by 

or by f'(x). In this ca.se </(A) has a definite limit at A -- c, 

or is determinatcly infinite at A = o (§ 7). The four limits here in 
question are called, after Dini, the ” four derivates ” of f(x) at a. 
In accordance with the notation for deri\'ed functions they ma'.‘ 
be denoted by 

t'iio), A>). /' («). /-(«)• 

A function which lias a finite diltcrcntial coeniricnl at all pt.inls 
of an intcrv.1l is continuous throughout the interval, but if the 
dittcrcntial coefficient becomes infinite al a ])Oint of the interval 
the Junction may or may not be continuous throughout the intei\.il , 
on the other hand a lunction may be continuous wnthont being 
dillerciiliable. Tins result, comjiaiable in imjiortance, from the 
jioint of vit'W' of the general theory of functions, with the tliscover>* 
ot Fourier’s theorem, is due to G F. 11 Riemann ; Init the failuie 
of an attempt made by .\mpei(‘ lo prove that i very continuous 
lunction must bo rhffcrcntiable may be regarded as the first step in 
the theory. Examples ot analytical expressions w'hich repre.scnt 
continuous functions that are not differentiable have bei;n gi^'en by 
, Riemann, Weierstrass, Darboux and Dini (see § 2^). The most 
important theorem in regard to differentiable functions is the 
“ theorem of mtermediale value." (See Ixi'INITESIMAL Calcvi cs ) 
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13. Analytic Function . — If j{x) and its first // differential 
coefficients, denoted by f(x),f{x), . . . /( *) ( v), are continuous 
in the interval between a and a ^ h, then 

/{d i-h) = /{a) -f k/'{a) ■+ <■ • • • 


+ v 




where R,t may have various forms, some of which are given in 
the article Infinitesimal Calculits. This result is known as 
“ Taylor's theorem.” 

When 'I'aylor’s thwrem leads to a representation of the 
function by means of an infinite series, the function is said to lie 
“ analytic ” (cf. § 21). 

14. Ordinary Function.— Tha idea of a curve representing a 
continuous function in an interval is that of a line which has the 
following properties ; (i) the co-ordinates of a point of the curve 
are a value x of the argument and the corresponding value 3^ of 
the function ; (2) at every point the curve has a definite Uingent ; 

(3) the interval can be divided into a finite number of partie.l 
intervals w'ithin each of which the function is monolonous ; 

(4) the properly of monotony within partial intervals is retained 
after interchange of the axes of co-ordinates a and y. According 
to condition (2) y is a continuous and differentiable function 
of A*, but this condition does not include conditions (3) and (4) : 
there are continuous yiartially monotonous functions which are 
not differentialde, there are continuous differentiable functions 
which are not monotonous in anv interval however small : ami 
there an; continuous, differentiable and monotonous functions 
which do not satisfy condition (t) (cf. § 24). A fum tion whicli 
am be represented by a curve, in the sense explained abovt*, is 
said to be “ ordinary, ' ami the curve is tin; graph ol the iunction 
(§ 2). All analytic functions are ordinary, but not all ordinary 
functions are analytic. 

15. Init’grahlc Function. — 'Jlit; idea of integration is twofold. 
We may seek the fuiction which has a given function as its 
differential coefficient, or we may gmnerali/e the (|iiesti(»n of 
finding the area of a curve. 'Fhe first inquiry leads dinx'tly to tin; 
indefiiiitt; inlegml, the set'ond directly to llie definite integral. 
Followiiig the second method we define “ the definite integral j 
of the function /(a) through ttie interval between a and h ” to be j 
the limit of the sum 

1) 

1 

when the interval is divided into ultimately indefinitely small 
partial intervals by points .v ., . . . ,, Here a',- denotes 

any i)oint in the rth partial interval, .v, is put for rz, and .v„ for b. 
Jt can be sliown that the limit in question is finite and indt‘- 
pendent (jf the mode of div'ision into partial intervals, and of the 
choice of the jjoints such as x,, provided (1) tiie function is 
defined for all points of the interval, and does not tencl to become 
infinite at any of them ; (3) for any one mode of division of the 
intcrv'al into ultimately indefinitely small partial iiiteivals, the 
sum of the products of lliC oscillation of the function iii each 
partial interval and the difference of the end -values of that 
partial interval has limit zero when n is increased indefinitely. 
When these conditions are .satisfied the; function is .said t(> be 
“ integrable * in the interval. The numbers a and h which limit 
the interval are usually called the “ lower and upper " 

We shall call them the “ nearer and further end-values. ’ 'Die 
above definition of integration wiis introduced by Riemann m 
his memoir on trigonometric series (1^54)- more general 

definition has been given by Lebesgue. As the more general 
definition cannot be made intelligible without the introduction 
of some rather rceoiulitc notions belonging to the theory of 
aggregates, we shall, in wdiat follow>, adhere to Riemann s 
flcfinition. 

Wo hav^o the lolloping theorems : - 

1. Any continuous Iunction is integrable. 

2. Any function with n-stricted oscillation is integrable. 

V \ discontinuous Iunction is integrable if it does not tend to 
become infinite, and if tin; points at wtiich the oscillation oj the 
function exceeds .1 given number tr, however small, can be (‘iic loscd 


in partial inter vals the sum ol whose lueadlhs can be diminislud 
indclinilely. 

These partial intervals must be a set chosen out of some coniph te 
si‘l obtained by the ])rocess used 111 tbe delinition ol mtegiation. 

4. The sum or product of two integrable Iiinctious is mtcgrabk*. 
As regards integrable functions we have the fellow iiig theoiems 

1. 11 5 and I are the superior and inteiioi limits (or greatest and 

I'h 

least values) ot /(») in the iuleival betv\e«'u d ami / /{\)d\ e, 

intermediate Indween S[h a) aiul /(/■ »/) 

2. The integral is a continuous fiiiiction <>l e.icli ol the t iid-values. 

3. If the further t'lid-v'aliie /» is vaii.ible, and it j /{\)dt i'fi), 
then it /(V) is continuous at />, / (a) dilteieniMbli* at b, and 
/•'('d-/(/q. 

4. Incase* f{\) is continuous Ihroughotil the luteis.d / [\) is con- 
tinuous and dittereuliabU* throughout tin- mter\:il, an.' 
throughout tlie interval. 

5. In ca.se f'(\) is continuous Ihrouglmut the interval between « 
and f), 


/(') /to)- 


o. Incase /(V) Is discontiiinoiis at one 01 more points ol the intcrv.il 
lH“tweeii a and in which it is mti'grable, 

is a iunction ol t, ol which tlu* four ileiiv.ites .d .my ]ojnt the 
iiilerval an* espial to the limits of imleliniteiiess ol /(;) at tin* poml. 

7. It may bt* that Iheie t*Mst lum lions wliiih aie dillen nti.ibh- 
Ihioiighont ;iii iiiterv.il in which theii ditii’n-nt i.il lorllirients air 
not integrable; if, however, f'(\) is a liinelioii wliosc dilleieiilial 
coelhcient, /’'(i), is intigrabie in .m interval, lin n 


T'(\) ! tousl , 


when* d is a iixetl point,. md a a vaiiel.le point, ol the inb*rval 
Siiiul.iilv', il .in\ one ol the loiii' dei i\ .ii« s ol .i Inui Imn e nilegiabli 
in an interv.d, all are lutegi.ible, ami the integral ol either ditlers horn 
the oiigiiial Iunction bv a (onstaiit onlv 

The theoiems (4), (< 4 , (?) <hsue|>aui \ 

between tin* ludetinite inlegi.d coiisideied .is tin lum lion winch li.e. 
a given iinulion as its dillerential coellaa nt, ..ml as .1 definit.' 
integral wulh a v'an.ible end-v a hie 

We luivv .dso tw'O thi’oiems c oiic< nimg the mtegi'al ol tlie piodm ! 
ol two inlepi.ible iiinilions /(i) and r/>(i); llmsc ai.' Knovsn as ’• th« 
lust ami second theorems of Ihe imsm ’’ fhe lirst tl.eon m ol Ihe 
nie;in 1. Ihat, il r/,(i) is one-signed IhioiiglionI tlie mteival lielwis-n 
d .nnl lh<‘n* is a munber M inlei imsliale belw.en the snpisioi 
ami Ulterior limits, orgre.itest ami least \ allies, ol f(\) m tlie intejN .il, 
w'hicli lias the )>iop(*rty e.xpressed )>y lla* eipiation 

M j 

The seiomi tlieorem of the me.m is th.it. il /(i) i^ inoiiolonoii. 
Ihroughoul the inlervsil, there is a niimbm between a ;iml b winch 
has the properly expn‘sse<l b> the eipialuui 

/ V /(a) / ‘yd i If 

J.i 

(.SVc hoVRlLK’S Sj kils ) 

rfi. Improper Dcfimlc Inityols. \\v m.iy e.Mind the Mh‘ii ot 
integration to vases of functions vvhidi are m-i delmed at .some 
point, or which tend to become inliiiilc ui tlu- i.t iKlil)oiirliooil ol 
some point, aiul to eases wlit-re the domain oi tlie arj^umeiiL 
extends to infinite values. If c is a point in tlie interval lietwecn 
a and b at whicli /(.v) is not defined, we nii()o.se a restriction on 
the iwiuts .t',. of the definition : none of them is to lie the point < . 

'I'liis comes to the same thiiig as defining j /(.iKv to )>«• 


I.I r '/(')</' ' /-/ /' ,/<> './i. 


(') 


where, to fix idi'as, b i.s taken o, and <■ anfl < art* jfosltivt*. Ihf 
same definition applie.s to the vase where /(.\) bet omes infinite, 01 
tends to become infinite, at c, provided f)otfi the Innits exist 
This tlefinition may l)e olbervvisc* (‘xpressetl liy saying tfiat a 
partial interval etmtaining the point c is timillcxl Irom tin* 
interval t»f integration, and a limit takt*n by diinini.slimg the 
I breadth of this partial interval indefinitely ; in this form n 
apliUes tti the ( uses where c is o or b. 

Again, when the interval of integration is nnhmited to the 
right, or extends in posiliv(‘ly infinite values, vm* have as a 
definition 

j j lA j 

J., I, r .'<■ 
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provided this limit exists. Similar definitions apply to 

and to j ^l{x)d\. 

All such defiinie nitcgials as the above arc said to be “ improper.*’ 
For example, / is improper in two ways. It means 

»,) X 

r ^ I . / ''Sill .1 , 

Li l.f - dXf 

/t -00 C U-'« ' 

in which the positive number € is first diniinLshed indefinitely, 
and the positive number h is ai U^rwards increased indefinitely. 

The “ theorems of the mean ” (§15) reciuire modification when 
the integrals are improper (see Fourier’s Series). 

When the improper definite integral of a function which 
becomes, or tends to iKJcome, infinite, <‘xisLs, the integral is said 
to be “ convergmit.” If f(x) tends to become infinite at a point 
r in the intcrv^al between a and b, and the expression (i) does not 

exist, then the expression | l{x)dx, which has no value, is called 

a “ divergent integral,” and it may hajipcn that there is a definite 
value for 

provided that c and i are connected by some definite relation, 
and both, remaining positive, tend to limit zero. The value of 
the al>ove limit is then called a “ principal value ” of the divergent 
integral, (auchy’s principal value is obtained by making c'-t, 
i.c. by taking the omitted interval so that the infinity is at 
its middle point. A diviirgent intt‘g^al which has one or more 
principal values is sometimes descrilxHi as ‘‘ semi “Convergent.” 

17. Domain of a Set oj Variables. 'I'he numerical continuum 
of n dimensions {Cn) is the aggregate that is arrived at by attribut- 
ing siinultan ‘ous valiu‘s to each of n variables jc>, . . . x,i, 
these values being unv real numbers, 'fhe elements of such an 
aggregate are called “ [loints,” and the numbers x,, . . . Xa 

the “ co-ordinates ” of a point. Denoting in general the points 
(xp and (x'p x.^ . . . by x and x\ the sum of 

the differences !x, -.r', - + !.r, + . . , A- 'Xn-x'n mav 
be denoted by '.v-.v';and called the “difference of the two 
points.” We can in various ways choose out of the coniinuum 
an aggregate of ()oints, which may be an infinite aggregate, and 
any such aggregate can be the “ domain ” of a “ variable point,” 
'fhe (lomain is said to ” extend to an infinite distance ” it, after 
any iiiirnlnT :V, however great, has been specified, it is possible 
to fmil in the domain points of which one or more co-ordinates 
exceed V in absolute value, fhe “ ncighljourhood ” of a point 
a for a (positiv e) number b is the aggregate constituted ol all tlie 
points .V, wliicli are such that the difference ” denoted by 
|.v-« ;//. li an infinite aggregate of points does not extend 
to an infinite distance, there must be at least one jxiint a, which 
has the property that the points of the aggregaU* whicli are in 
the nei 1: ihourhood of a for any number /i, liowevcr small, them- 
selves constitute an infinite aggregate, and then the point a is 
called a “ limiting point ” of the aggregate ; it may or may not 
l>e a point of the aggregate. An aggregate of points is “ perfect ” 
when all its points are limiting points of it, and all its limiting 
points are points of it ; it is “ connected ” when, after Uiking 
any two points a, b of it, and choosing any positive number c, 
however small, a number m and points x\ x", . . . of the 
aggregate can be found so that all the differences denoted by 
jx'-rt., x'^-x' , . . . i/i -X'"' are less than c. A |3erfect con- 
nected aggregate is a continuum. This is (i. Cantor’s definition. 

The clefiuitioii of a continuum 111 C„ leaves open the question ol 
the number of cIinien‘<ions of the continuum, and a furtlu*r explana- 
ti>>n i.s nccess'irv in order to define arithmetically what is meant by a 
" homogcnwnis part ” //„ of C„. Such a ]iar1 would corresjxmd to 
an iiiterv.d in or to an are^i boundi'd bv a simple closed contour 
in C.J ; and, besides being ]u*rtt.!ct and connected, it would have the 
following propiM ties ■ (i) There are juunts of C„ wlmh aie not points 
of //„ ; fhivse form a eomplementarv aggiegate tf'„ (2) There a n- 
points “ within ” //„ : tiiis means that for any such jjoint there is 
a neighlioiirhood consisting (‘xclusivelv of t^oinU of //„. (.^) The 

]>oints of //., whicli (lo not lie " within " are limiting points of 
H'„ : thev ate not ]M)ints ol but the neighbourhood of anv such 
point foi anv number A, however small, contains points within //„ 
and points ot ; the aggregate ol these points is called the 


“ Ixnmdary ” of fi„. (4) When any two pomts a, h w'ithin fin an 
taken, it i.s jiossible to find a number c and a corresponding numl>t*r 
w, and to choose points x\ so that the neighbourhood 

ol a lor f contains x\ and consists exclusively ot ]>oiiits within //„, 
and similarly for x' and a'', .x" and a"', . . . aC"' and h Condition 
(3) w'oukl exclude such an aggregate as that of tlu’ points within and 
upon tw’o circles external to each other and a line joining a point on 
one to a point on the other, and condition (4) w'ouhl exi liide such 
an aggregate as that ol the jiomls within and upon two l irchis which 
touch externally. 

18. Functions of Several VariMes. — A function of several 
variables diffiTs from a function of one variable in that tlie 
argument of the function consists of a set ol variables, or is a 
variable point in a C„ when there are // variables. I'he function 
is definable by means of the domain of the argument and the 
rule of calculation. In the most important cases the domain of 
the argument is a homogeneous part II n of Cn with the possible 
exception of isolated points, and the rule of calculation is that 
the value of the function in any assigned part of the domain 
of the argument is that value which is assumed at the point b>* 
an assigned analytical expression. The limit of a function at a 
point a is defined in the same way as in the case of a function of 
one variable. 

Wo talc(‘ a positive fraction e and consider the neighbourhood of a 
tor /i, and from this neighbourhood wc* exclude the point a, and w'o 
also exclude tuiy point wdiich is not in the dumaiu of the argiunciil. 
'I'hen w'l; l.iki* a and a ' to be any two ol tlie retained point', iii the 
iU‘igh!>ourliood I'lie tunc lion / has a limit at a if ior any ])ositive «, 
howev«‘r small, there is a corresponding h wiiich lias the iiropeiiy 
that ; /(x') - /(x) ! - t, whatever pomts x, x' in the neighboiirhoo<l 
of a for h we taUe {a exclndt'd). l or cxaiiiiile, when tlieie are tw'o 
variables Aj, and both are unrestricted, the domain ol the argii- 
nieiil is re}>reseuti“(l by a plane, and tin* values ol the fund ion an* 
correlated W'ith the fwints of the plane. The function has a limit 
at a point a, it wh? can mark out on the plane a region containing 
the point a w'itlun it, and sucli llia.1 the diffeieuce ot the values ol 
the lunction whiili coiiespond to anv tw'o points ol the region 
(neithei o‘ the pomts bi*ing a) can be made as small as wo ])leasi‘ 
m absolute viable by contracting all the Imi’ar (hmcnsions ot the 
region snfticicntly. Wlien the domain of tlie argmui ot of a hmetion 
ol n variables t‘xteiids lo an mftuite distance, lh<*re is a “ limit at 
an infinite distance ” if, after any number t, how'cver small, has been 
specifietl, a number can be found wliicli is such that /(v ')-/(') i * ' , 
for all points 1 and 1' (ol the domain^ of which one 01 more co- 
ordinates exceed N in alisoliile value. Tn the case of hinclions ol 
several variables great importance attMches to limits lor a restiicted 
! domain 'I’lu* delinition ol siicli a limit is verb.ilh the saim* as the 
corresponfling delinition in the casi' ol hiiictions ol on<‘ v.iii.ible 
{§ f>) Foi ex.imple, a liuiction ol Vj and a., ma\ have a limit at 
{\^ o, Aj - o) if we first diminish 1, w'ithoul limit, keeping con 
slant, and alterw'ards dimmish a.^ wilhoiil limit Kxpu.ssed in 
geometrical language, this iirocess amounts to aj’qiroaching the 
ongm along the a.xis ol x.,. Tlu: definitions ol siijicnor and mterior 
limits, and ot maxima and minima, and the ex]>l<Lnatioiis ol wdial 
IS meant by saying lliat a lunction of several variables becomes 
infinite, or tends to b<*coine infinite, at a [loint, are almost identical 
vt'rbally with the corresponding definitions ancl explanations in the 
case ol a function ol one variable (§ 7). The delmitioii ot a continuous 
function (§ o) admits of immediate extension; but it is very im 
; portaiil to obst'ive that a function of two or more variables may be 
i a continuous fimclioii of each ot the variables, when the rest are kept 
I constant, wathoul being a continuous function of it.s argument. 
I For example, a function of x and v may Ik* defined by the conditions 
that when x - o it is zero whatever value r may have, and when 
A =r o it has the value ol sin I4 lan“ Hv/a )[ . When y has any particular 
value this function is a continuous function ol a, and, wdien x has 
any particular value this function is a continuous function of y ; 
but the tunctioii ot x and y is discontmuous at (x o, i- -o). 

19. Differentiation and Integration. • definition of partial 
differentiation of a function of several variables presents no 
dilfinilty. 'fhe most important theorems concerning differ- 
entiable functions arc the “ theorem of the total differential,” 
the theorem of the interchangeability of the order of partial 
differentiations, and the extension of Taylor’s theorem (see 

I N FI N TTESI M AI. (".\ LCULUS). 

With a view to the establishment of the notion of integration 
through a domain, we must define the “ extent ” of the domain. 
Take first a domain consisting of the point a and all the points .v 
for which \x-a\<iyi, w^herc h is a chosen positive number : 
the extent of this domain is n being the number of variables : 
such a domain may be described as “ .square,” and the number h 
I may Ix' called its “ breadth ; it is a homogeneous part of the 
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numerical continuum of n dimensioiiH, and its lx)undary consists 
of all the points for which \x-a\---lh. Now the points of 
any domain, whicl) does not extend to an infinite distance, mav 
he assigned to a finite number m of square domains of finite 
breadths, so that e^'ery point of the domain is either within one 
of these square domains or on its l>oundarv, and so that no point 
is within two of the square domains ; also we may devise a rule 
by whieh, as the number m increases indefinitely, llie breadths 
of all the square domains are diminished indefinitely. WIhmi 
this process is applied to a homogeneous part, //, of the numeric'al 
continuum Cn, then, at any stage of the proee\ss, there will be 
some square domains ot which all the points belong to //, and 
there will generally be others of which some, but not all, of the 
points belong to //. As the number m is increased indefinitely 
the sums of the extents of both these categories of s(juare 
domains will tend to definite limits, which cannot he negative ; 
when the second of these limits is zero the domain II is said to | 
he “ measurable,” and the first of these limits is its “extent ; 
it is independent of the rule adopted for ronstructing the square 
domains and contracting their breadths. The notion thus intro- 
duced may be adapted by suitable modifications to continua of 
lower dimensions in 

The inlejjral ol a function f{x) through a measurable domain 11 , 
which is .1 homogeneous part ol the numerical coiiliiiutim of ii 
dimensions, is defined m just tlie same way as tli<i integral through 
an interval, the extent ot a squart* ilomain taking the place of the 
diffiTeiice of the end-values of a jiarlial interviil ; and the condition 
of integrability takes the same form as in the simple case. In par- 
ticular, the condition is satisfied when the function is continuous 
throughout tlic domain. Ttie definition of an int(‘gral tlirough a 
domain may he adapted to any domain of ineasnrahle extent. TJu; 
extensions to “ improper definite integrals may he made in the 
same way as for a function of one \Muable ; in the particular case 
of a function which tends to become infinite at a point in tim domain 
of integration, the point is enclosed m a partial domain which is 
omitted from the integration, ami a limit is taken when the <*xt(iit 
of the omitted ]).irtuil domain is diminished indefiiiitelv , a divergent 
integral may liave different (princijial) values for dilTerent modes 
ot contracting the exh'iit of tin* omitti’d partial domain. In applica- 
tions to mathematical physics great inifiortance attaches to con- 
vergent integrals and to principal values of divergent int<*grals. 
For example, any component of magm'tic force at a point within a 
magnet, and the corresponding ( omponent of magnetic induction 
at tin* same point arc expressed hv diflerent piincip.ii valiu's of the 
same div’^ergent integral. Delicate questions arise as to the possihilitv 
of representing the integral of a function of w variables through a 
dmnain as a repeated integial, ot evaluating it by successive 
integrations with respect to tlie variables one at a time and of inter- 
t hanging the order ot such integrations. These questions have lieeii 
discu.sseci very completely by C. Jordan, and we may rpiote the 
re.sult that all the transformations in quoslion are valid when llie 
lunction IS continuous throughout the domain, 

20. ReprcsvnlalioH of Fimcltons in Cntrral. — \\V have seen 
that the notion of a function is wider than the notion of an 
analytical expre.ssion, and that the same function may he 
“ represcntetl ” by one expres.sion in one part of the domain of 
the argument and by some other expression in another part of 
the domain (§ 5). 'hhus there arises the general problem of the 
repre.sentation of functions. The function may be given by 
specifying the domain of the argument and the rule of calcula- 
tion, or else the function may have to he determined in accord- 
ance with certain conditions ; for example, it may have to 
satisfy in a prescribed domain an assigned difTerential ecpiation. 
In either case the problem is to determine, when possible, a 
single analytical expression w'hich shall have the same value as 
the function at all points in the domain of the argumerd. For 
the representation of most functions for w'hich the problem ran 
be solved recourse must be had to limiting processes. I’hiis we . 
may utilize infinite series, or infinite products, or (lefinite in- 
tegrals ; or again we may repn-sent a function of one variable 
as the limit of an expre.ssion containing two vjiriahlc.s in a domain 
in which one variable remains con.slant and another varies. 
An example of this pnx'es.s is afforded by the expression 
r.t,, ^ r.xy!(x^> +- i)f which represents a function of x vanishing at 
x^o arid at all other values of .y having the value f>f 1 x. lire 
method of series falls under this more general process fcl. § 6). ! 
When the terms . . . of a series are functions of a variable 
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X, the sum Sn of tli^- first n terms of the series is a function of x 
and w ; and, when the scries is convergent, its sum, which is 
cun represent a lunction of .v. In most cases the series 
converges for .some values of .r and not for others, and the values 
for which it con^’erges form the “ domain ol convergence.” 
The sum of the series represents a funelion in this domain. 

Thv aiipareiitly more genL'ral method ol rcprti.sentatioii of a 
lunction of one variable a.s the limit ol a function of two variables 
ha.s been shown by R. Raire to be idi'iitital in scojk* witii tlie method 
id series, and it lia.s Ik'cii developed by him so as to give a >er\' 
complete acconiil of the possibility (»1 re]>resenting 1 unctions by 
anahiical expressions. For examjile, he has shown that Kiemann’s 
totally tliscontimious function, which is equal to 1 w hen is rational 
1 and to o when .1 is irrational, can be rejiresentetl by an analytical 
cxqiression. An inlimte i>roc(ss ol a diflerent kind has bei n adapted 
to the problem of the rejiresentation ol a contimioiis Inni tion bv 
r. Rrofieii. He U-gius wuth a function having a gra])h m the form 
of a regular polygon, and interpolates additional angular points in 
I an ordered setpieiice without limit. The lepresenlatiori of a function 
by means ol an infinite product falls clearly under Raire 's method, 
while the ri'presentation by imsins of a definite integral is analogous 
to Broden's midhod. As an t‘xample of these two latter jin's i-sses 
we mav citi‘ the* (iamma function jr(t)] defined for posiiivi* values 
of .V by the definite integral 

Jo 

or by the infinite jiroduct 

i)(i 'll). . (i - ). 

The second of tht'sc* expressions avails lor the rejire.scntation of tin- 
lunction at all jioints at which i is not a negative integer. 

21. Power Series,- laylor's theorem leads iu certain ca.scs 
to a representation of a lunction I is an infinite serie.s. We have 
under certain conditions (§ j^) 

/(!)- /pd-, r ' , / '’UO'/iV. 

7 1 ^ • 

and this becomes 

/(«) /(rt)-l L- 

prosuded that (a) a po.sitive number k can be found .so that at 
all points in the interval betweim a and a -f k (except these poiid.s) 
f(x) has continuous differential coellieients ot all finite orders, 
and at a hic prognssix'c diffiTential (xx'flicicnts of all finite 
orders; {II) (auch/'s form of the remainder viz. 

1 0{x-a)\, has the limit zero when n in- 

creu.se.s indefinitely, for all values ol 0 helwcen o and i, and for 
all values of .y m the intiTval belwt'en fi 11 nd n 1 /»■. except jiossihh' 
a I /x. When these conditions aie .satisfied, the series (i) repre- 
sents the funetiun at all points of the in1er\ a I between a and a \ /.’, 
except po.ssibl) w-f A’, and the function is “ analytic ” (§ 1.^) in 
this domain. Obvious modifications admit ot extension to an 
inter\al between a and a - /«', or In'tw'een a h and a /.’. 'Vhen 
a series ol the form (1) rejiresents a function it is called “ the 
Taylor's stries tor the function.” 

Taylor’s series is a power series, i.e. a seric'' of the form 

i' ‘ «)’* 

II 0 

.\s rcganls jxjwcr st'iirs we havi* flu- ff»IIuwing tlieoienis: 

1. If the jHJW'cr .senes converges at any jioint exce|)t a there is a 

number k which has the jiropcrtv that the series converges absolutely 
in the interval between A- anil witli the jiossiblc* exception 

of one or both eruJ-|)oints. 

2. The jiower scries rejiresents a continuous fnndion in ils domain 
of convergence (the end-j>oints mav have to be excJiKlcd) 

3. This function is analytic in the Uomain, and the powci serie.s 
rej:)resenling it is the 1'aylor's series for the fnrutiou 

The theory of jiower senes has been (leveloj;t.tl chiefly fiom the 
, jioinl of view of tlie theory of fnmtioii . ol tonij)le\ variables. 

22. (hit form Convergence.' -Wc shall su|)jv>.se that the domain 
of convergence of an infinite series of func tions is an interval witli 
the po.ssii)lc exception of isolated jioinls. JaI /(a) be the sum 
of the series at any point .v of the domain, and j„(x) llie sum ot 
the first // 4 I terms, 'f'he c'ondition of convergence at a point 
a is that, after any })o.sitive number c, however small. ha.s licen 
specified, it must be possible to find a numlier n so that 

■ )ni(o)- ff,(ay tor all values ot m and p which exceed n. 
. 'I’lie sum, f{d). is the limit ot tlie sequence ot numbers fn{o) at 
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« = 00 . Jlie convergence is said to be uniform ” in an interval 
if, after specification of f, the same number ;/ suffices at all 
points of the interval to make \Kx)- ftn(x) | <€ for all values of 
m which exceed «. rhe numbers n corresponding to any c, 
however small, are all finite, but, when e is less than some fixed 
Tmite number, they may have an infinite superior limit (§ 7) ; 
when this is the case there must be at least one point, a, of the 
interval which has the property that, whatever number N we 
take, c can be taken so small that, at some point in the neigh- 
bourhood of a, n must be taken >N to make \ f(x)~lni(x) | <« 
when m>n\ then the series does not converge uniformly in the 
neighbourhood of a. This distinction may l.)e otherwise expressed 
ilms : Choose a first and c afterwards, then the number n is 
finite ; choose c first and allow a to vary, then the numl^er n 
becomes a function of a, which may tend to become infinite, or 
may remain belrjw a fixed number ; if such a fixed numl>er 
exists, however small c may be, the convergence is uniform. 

F'or cxem])le, the series sin A' - j ^in 2,v-f J sin - . . . conver- 
gent for all real values of a, and, v\lien ?r;-> v'- - tt its sum is ^ a; 
but, when V is but a little less than ir, the number of terms which 
rausl be taken in (irder to bring th(‘ sum at all near to the \alue of 
.U' is very larg<‘, an«l tins iiumbcT tends to iiKrease iiideliiiilely as 
r approai lies v. 1 Ins series do(‘s not converge uniformly in the 
neighbourhooil ot v tt. Another example is allorded by the series 

I /o' , of which the rcmaindei after n terms 

„ ,j” ' ^ ^ ^ ^ 

is ffxKn'x" \ 1). Tf we put a - i /«, for any value of m, however 
great, the n'lnaiiuler is .j ; and the number of terms recpiircd to be 
taken to make the remaiiuler teiul to zero depends upon the value ol 
r when r is niMr to zero • it must, in fact, be large compared with 
1 A. The senes does not converge unihunily in the neighlKnirhooil 
of o. 

As ntgards series whoso terms represent lontiiuious functions 
we lhi‘ following theorems : 

( 1) If the series I'onverges uniform]) in an interval it n‘presents 
a fuiK'tion whi< h is eontinnoiis throughout the interval. 

(2) If tluj series repres(‘nts a function which is disrontiriiious 
in an interval it cannot converge uniformly in the interval. 

(3) A series which does not converge uniformly in an intemil 
may neverthelc.ss represent a function which is continuous 
throughout the interval. 

(4) A j)ower series converges uniformly in any interval con- 
tained within its domain of convergence, the end-points being 
(‘xcluded. 

(5) If A(a) I(x) Converges uniformlv in the interval 

* 0 

betw«‘cn a and h 

i't{x)ch -- S hAx)dx, 

or a series which converges iinformly may lie integrated term by 
lenn, 

((}) Tf - l'i(x) con\erges uniformly in an interval, then 

„ r- 0 

- /,(x) converges in the interval, and rejnesenls a rontinuous 

r 0 

difftnen liable riiu tion, ‘/»(a) ; in fact we have 


the interval between -c and 
have 



c, was given by Fourier, viz. we 

mrx j , 1 r® ,/ V • j 

cos — dxy b„ - I /(r) sin , dx. 
c c c 


The interval between -c and c may be called the “periodic 
interval,” and we may replace it by any other interval, c.g. that 
between o and i, without any restriction of generality. When 
this is done the sum of the series takes the form 
n 

Lt j IS f{z) { 2 rir{z - .\)]dZi 

n^saoJo r= - n 

and this is 

U (ii.) 

II — '/ijn sin ■[ (ir “ A ) TT } 

Fourier’s theorem is that, if the periodic interval can he divided 
into a finite numlxir of partial intervals within each of whicli the 
function is ordinary (§ 14), the scries represents the function 
within each of those partial intervals. In Junirier's time a 
function of Lliis character was regarded as completely arbitrary. 

By a tliscussion ot the integral (ii.) based on the Second Iheorem 
of the Mean (§ 13) it can be sliown that, if /(a) has restricted oscilla- 
lioii in the interval (§ 11), the sum of the .series is ecjual to J I/(a4 o) + 
/(a-o)} at any point a within the interval, and that it is equal to 
i !/( ♦ ^) +/(’ ~ ^)l each end of the interval. (See the article 
Kourikr’s Seriks.) It thereion* represents the lunclitm at any 
])oint of the periodic interval at whiih llu‘ function is (.ontimiou^ 
(except j)0.s.sil/ly the end-points), and has a definite value at each 
Iioinl of ili.se on tinuily. The coudilion of iestrictt*d o.scilKition 
includes all llu' functions contemplated in the .statement of the 
theorem and ■ ome others. I'urlher, it can be shovMi that, in any 
])artial interval throughout which /(i) is continuous, the sent s 
converges imiforndy, am! that no series of the* loiin (i.), with co- 
efhcients other than those dt lermined by Fourier's ruli’, t an leprcseiit 
the lunction at all points, except points ol discontinuity, in (he .same 
periodic interval. 'I he result can be extended to a function /(i) 
which tends to become infinite at a finite numt)er ol ]>oiii1s a oi the 
interval, pros ided (i) /(,i) tends to become determinately infinite 
at each o( the points a, (2) the iinprojnr definite integral of /(a) 
through the inleival is convergent, (3) /(\) has not an infinite number 
of diseoiilinuilies or of maxima or minima in the interval. 


24. Representation of Continuous Functions by Stries.- If the 
series for j{x) formed by Fourier’s rule converges at the point 
a of the periodic interval, and if j{x) is continuous at a, the 
sum of the seiies is j{a) ; but it has been proved by 1\ du llois 
Reymond that the function may be continuous at i/, and y(‘l the 
series formed by Fourier’s rule may be divergent at a. Thus 
some continuous functions do not admit of representation by 
Fourier's series. All continuous functions, however, arlmit of 
being represented with arbitrarily close approximation in cither 
of Iw'o forms, wdiich may he described as “ terminated Fourier's 
series ” and “ terminated power .series,” according to the two 
following theorems : 

(1) If /(.v) is continuous throughout the interval between o and 
277 , and if any positive number c however small is specified, 
it is possible to find an integer //, so that the difference between 
the value of /(.v) and the sum of the first n terms of the seri(‘s 
for /(.v), formed by Fourier’s rule with periodic interval from 
o to 277, shall l)e less than c at all points of the interval. Ihis 


0'(O - S /',(o, 

r- 0 

or a. seric.s can be differentiated terrri by term if the series of 
derived functions converges uniformly. 

A .series whost; ^tTins repre.sent function.', which are not con- 
tinuous throughout an interval may converge uniformly in the 

interval. If - A(v),‘-=/(v), is such a seric.^, and if all the 
• 0 

functions j\x) have limits at a, then j{x) has a limit at a, which 

is III Lt l,{x). \ similar theorem holds for limits on the left 

r . 0 J - If 

or on the right. 

23. Fourier's Series. An extensive class of functions a<lmit 
of being re[)resented by series of the form 


result can be extended to a function which is continuous in any 
given interval. 

(2) If f{x) is continuous throughout an interval, and any 
positive number c however small is specified, it is possilile to 
find an integer n and a polynomial in .v of the ;/th degree, 
that the difference between the value of l(x) and the \'alue of the 
polynomial shall be less than c at all points of the interval. 

Again it can be proved that, if f(x) is continuous throughucl 
a given interval, polynomials in x of finite degrees can be found, 
so as to form an infinite series of polynomials wdiose sum is ecpial 
to f(x) at all points of the interval. Methods of representation 
of continuous functions by infinite series of rational fractional 
functions have also been devised. 

Particular intciust attaches to continuous functions which are 
not ditleren liable. Weierstrass gave as an example the lunction 

VJ 

reprcsenteil by the scries IS a" cos (/^''att), where a is positive and le.ss 


and the rule for determining the coefficients bn oi such a than unity, and b is an odd integer exceeding (i +57r)''fl. It can be 
senes, m order that it ma\’ represent a given function f(x) in shown that this .series is uniformlv convergent in every interval, 
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ond that Ihc continuous function /(,v) represented by it has the 
properly that there is, in tfie neighbourhood of any j>oint a-,,, an 
infinite aggregate ol points a', having a„ as a limiting point, for 
Avhich {/(-v') A„) lends to become infmitc with one 
sign when a'-a„ approiiclies zero through positive values, and 
infinite with the o])posite sign when a' - approaches zero through 
negative values. Accordingly the function is not dilfereiitiablc at 
any jioint. I'lio definite integral of such a function f[.\) through the 
interval between a fixed point and a variable point a, is a contmuous 
differentiable function J''(x), lor which F'(x) ; and, if f{x) is 

one-signetl throughout any inter\’al F(x) is monotonous tliroughout 
that interval, but yet /*’{v) cannot be lepre-sented by a curve. In 
any intcrv^al, howt-ver small, the laiigeni would liave to take the 
same direction lor infinitely many points, and yet there* is no interval 
in which the tangent has everywhere the same dinMtion. Further, 
it can be shown that all functions which an* everywhere continuous 
and now’here diff(?rcntiable are capable oi rejuesentation by .scries ol 
the lorm i]ei„0„(A'), where is an absolutely convergent series of 
niiiubers, and 0«(t) is an analylu lunction whose absolute value 
never exceeds unity. 

25. CalcuJatiini'i with Divergent Srrns . — W hen the .scries 
described in (i) and (2) of § 24 diverge, they Tna>, nevertheless, 
be u.sed for the approxiiTiale numerical eaU'iilation of the values 
of the function, pro\’i(led the calculation is not carried beyond a 
certain number of terms. Expansions in series v\hich have the 
properly of representing a function approximately when the 
expansion is not carried too far are called “ asymptotic expan- 
sions.'* Sometimes thev are called “ s(;mi-convergent scries ” : 
but Ihi.s term is avoided in the best modern u.sage, becau.se 
it is often used to describe series whose convergence depends 
upon the order of the terms, such as the series i J i- 4 - • • 

In gejiei.il, lei /„(i) ■ /jh; 1 • l»c a series fimctious which 
does not ( onverge in a l eitaiii doniani It may liapjvn that, if any 
uiimh(‘>' e, howi’ver .small, is hist .s()(*(Afied, a number ;/ can ciftc‘i- 
wards be iouiid so that, at a poml a ol llu* domain, the value f{a) of 
.1 ceibiin lunction f{\) is connecled with the sum ol the first n | i 

terms <»( the senes 1 )\ tie* wlatioii f[a} 1 /d‘' 0 ! b ii.iisl 

/ i» 

also ij.ippen that, it aiiv niiinlrer liowawan* great, is .spcsilied, a 
niimlier n'{ -> ii) can be* found so that, lor all \'ahr<’s ol nt which t'xcc*c*d 


a.symplotic expansions for the sum, difference, product, quotient, 
or integral, as tlie case* may be. 

26. Interchange of the Ouier oj Limiting OjH'raiions . — ^Vhcn 
we require to perform any limiting ofieration upon a function 
which is itself represented hy the result of a limiting process, 
the question of the possibility of interehanging the order of the* 
two prore.sses alw'ays ari.se.s. In the more (dementarv problems 
of analysis it generally happens that such an interchange is 
possible; but in general it is not possible. In other words, tin* 
ptTformance of the two processes in diflerenl orders may lead 
to two different results : or the performance of them in one Ol the 
two orders may lead to no result. 'I’lie fact that tliu interchange 
is possil>le under suitable restrictions for a jiarticiil'ir class of 
operations is a theorem to be proved. 

Among examples of .such interchanges we liave the dillt'r.'nti.ition 
and mt<*gration of an niliiute .senes term by teim 22), anil tin 
differentiation and integration ol a detiiiite integral with respect t(» 
a parainoter by performing the like ]iroce.sses ujioii the subject oi 
1 integration (§ iv^) As a last i-xaniple we may take the hinit of the 
j sum of an infinite seiies c»l functions at a j'loiiil in the iloiu.un ol 

I convergem** Siijqiose that the serie-. /.(yiieji resents a fiiiutiou 

I - I) ' 

I (/i) in an mler\:il containing Cl )>oiul a, and that tai h of tlie luuctioiis 
I /,(v) has a limit .it n If we tu.'^l ]»ut i a, and ilien sum the ^.■•nes, 
, we have tlie value /((t) ; if w'e lust sum llu senes loi any 1, ami 
, ailerw'ard.. take the limit of the sum ;it i - we havi the hmil ol 
: /|i) at n ; it we iii.st re])laiA* eacli lunction /,li; by ils limit at a, .ind 
. llicu .sum llu* setu s, wa iihu arr:\c .it a \.iluc tlilleieut horn eitliei 
ol the foregoing ll the function /(i) 1 continuous , it i', the fust and 
; *cond re.sults are equal ; if the luiictious /,(i) .ue .ill •milmuous ai 
«, flu* first and thud results are equal ; it flie seru*'^ e, unitoiinl\ 

• coiiveigcmt, flu* si“coiul ;ind thud results .'iie equ.il 'tins l.ist i.im* 
I IS an exampli* ol the luleicliauge ol the oiiiei ol two Imiilui;.’ o])ei.i 
I lions, ;iud a suftuieiil, tliough lU)! always a iiece'.saiv, condilmu, 
I fill the validity o! .sm h an mteieh.inge will iisiialK be louml in soim 
I suit.ible extension ol the notion ol uuiloim con\eigeiu‘e 
I AuTiioKiTii s .Among the mole im])Oi l.'int tie.itises a;ul meiiinii 
couiic'cted with tlie '•iibjeit .iie . \i Ikiin , J'ondiovs (tt^nn/tmuc > 
(I’.iii.s, J(|05) : <) Ifieiinann, A fu' J- nm litoirn (Leip/ig. iXS*^) , 

F Jfinel, I'hioru' tits ftnutious (Paii.s, (eont.mung .m iniio 


Vi. 

n\ , tM)\ ^ diMigenl senes /„(a^ I /,(') I •• b* then an 

/ - 0 

.i.syiiqitotic expansion loi tlie tiniclion /(i) in the dom.iiii 

riie best known exaiiqile ol an .'isyinjitotic expan-'ioii n Stirling’s 
foi jinila toi a ' wdien u is 1 irge, \i/ 

,^'(2/r)b/’' ' 'c" ” 

wheie 0 is some number lying between o and 1 'I'liis formul i is 
included in the asymptotii expansion for tlu‘ G.imiii.i luiiefi n. 
\'V have in tact 

log iri l)| (1 - A; log \ ' A log 27 r + Tn(i), 

where m(,r) is tin* tiini tioii detmed ]>y the dotinile integral 

m(i) I - l}t-^c'-^dl 


I due tor) .'iccoimi ol the Iheoiy ol Aggrc*g.’‘|es), ami tihu'i t^t ntt 

\ (J’.iris, 1901), also h'onttKnis dr variattU's n'rUtw (I’.iii'i, loo*)), 'J . J 
I J’A. llroniwicli, t nfituiHtlitni tt> the Ihrtttx nf hifiiiitt (1 .oiidou. 

1908) ; j 1 S t'ar-,hw, t ntuniuctitm to the I in on of J't>urirr’s Sent 
ant! Inte^rnh \i,omIon, i()oO) ; tl Dim, J'lito tio'u n e leetlrn (rrosst 
(Leipzig, i<‘h| 2), .'uui .Sc;/r t(i t’ourier (l’l.‘^a, iSSo) , (ienoi'ilii 
u. (i. IVano, />/// 11 hit -Fechnittti; (Leip/ig, ihoo), ) HarKius-. 

and F, Morley, Jntrodmtion to the I hnny of hndviit J itntfiotr 
(London, 1898) , A Harnack, l)ifl and hit ( aituliis (Loudon, U'OJ ) . 
E. \V Hobson, 1 he J heory of I’nnttioiis oj a ital I aiiutde and the 
1 heorv of Foimer's Series (C'ainbi uigi , 1007), C joiiian, i oan 

d'analvsc {l*aris, 1803-1896); L Jyiouecl.er, Thcone d. einjudier 
a vietfaihen Jvteende (Leijizig, i8op ; IL Lelu'sgue, J e{ons :>it: 
j r int^firation (F.iris, 190.^), M. I*asrh, hifj - u Ini Unhnutn 
(Leipzig, J8.S2) : I’lcanl, Iraiti d'analyse (P.mis, 1891): 

I Stolz, All^cincnte Arithmctih (Leijizig, iX.Ss). aiul l>ill u. hit 


The miilliplier ol e-'^ under the .sign of integration can tie expanded 
in tlie ])ow'er series 


Utrhnitn^ (Leipzig, 1803 i8(»rd : j. ’raimeiy, I heone de\ f"nn‘iinf 
(l^aris, 1886), \V. II .indCdU Young, the riie<>n <>/ e/ l^niiit^ 
(Caintmdge^ 1006 ). Ihodi 11 , Sletige Fuiu lioie u e mm ||< ti \'i-i .mdei - 
lichen," ('relle, Hd. cxviii. ; (i Cantoi, \ sen«'s (• memoii > on lh< 
“Theory of Aggii*gates ” and on “ 'rngonoiiu liu senes' ui Ann 


wh(‘re B,, B.,, . . . are “ Bernoulli's numbers ’’ given by the tormiila Math 11 11 ,vii.,aiul Math Ann Ifile iv sxiii , Daibous, “ hom tiou- 

' di.scontmnes," •Inn. St i Eiole lonninlt w//>. (2), t i\ , lledeKnid 

li , . '"i! (27r) 1 ’ (r Sind it leas snlftii d /.ahleii ' (IhimswiLk, 1887), and Stetifiheil 

r -i //, irrationalc Zahlen (Bnmswuk, 1872); Ihriclilet, “ ( on\ eig<*ne< 


Wlien the series is mtegnited term by term, the light hand member 
of the i*qiiatioii tor rafA) lakes the form 

L, I B.. I B. 1 

J .2 A 3.4 1 *‘ 5.6 V 

This seiies is divergent ; but, if it is stoiqied at any term, the dilfereiu.e 
lietweeii the .sum ol the senes so terminated and tlu* value of rnfiiis 
less than tlu* last of tlu* retained lei ms Stirling’s torimil.i isobtanu*d 
bv retaining the first term only- Other well-known < xam]des of asymp- 
totic <*x']).ansions are alforded bv tlu* desc(*ivliTig series fi>r Bessel's 
limctiims. Metliods of olitaiuing such exp.insions for the solutions ot 
linear diiiiricn tied c*quatiens ol tlu* .second ordei were mvesugated by 
ti. (i. Stokes (Math, and Pliys. Papers, vol ii ]>. 32<>), and a gem’r.d 
theory of asymptotic exji.ansion.s has been dev’eloped by II I-’omcare. 
A stili more general theory ot divergent .senes, and of the conditioii.s 
ill which they can be u.sed, as above, lor the purposes oi ajiproxim.ile 
(.alculalion has been worked out b\ it Borel 'riu* groat niciil of 
asymptotic expansions is that they admit of addition, subtraction, 
miiltiplication and division, term' by term, in the; same* way as 
absolutely convergent series, and tlicy admit alse» ot mte*gration 
tmin by te*nn ; that is to say, the' re'sults of sucli ope^rations are 
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periods ; (§ 23), Geometrical applications of Elliptic Functions, 
II. Functions of Complex Variables sIm^ws tliai any plane curve of deficiency unity can be expressed 

In the preceding section the doctrine of functionality is dis- by elliptic functions, and gives a geometrical proof of the addition 
cussed with respect to real quantities ; in this section the theory the orem for the function (§ 24), Integrals of Algebraic 

when complex or imaginary quantities are involved receives Functions in connexion with the theory of plane curves, discusses 

treatment. I'he following abstract explains the arrangement the generalization to curves of any deficiency ; 25), Monogenic 

of the subject matter: (§ i), Complex numbers, states what a Functions of seiteral independent variables, describes briefly the 
complex niiml’)cr is ; (§2), Plotting of simple express urns involving i beginnings of this theory, with a mention of some fundamental 
complex numbers, illustrates the meaning in some simple cases, theorems ; (§ 26), Multi ply- Periodic Functions and the Theory 
introducing the notion of conformal represenUtion and proving of Surfaces, attempts to show the nature of some problems now 
that an algebraic e(|Ucition has complex, if not real, roots ; (§ 3), being activfOy pursued. 

Limiting operations, defines ('ertain simple functions of a coniplex Beside the brevity necessarily attaching to the account here 
variable which arc obtained by passing to a limit, in particular given of advanced parts of the sulqect, some of the more ele- 

Ihe exponential function, and the generalized logarithm, here mentary results are stated only, without proof, as, for instance : 

denoted l)y K(z) ; (§ 4), Functions of a complex variable in generah the monogeneity of an algebraic function, no reference being 
after explaining briefly what is to he understood by a region of made, moreover, to the cases of differential equations whose 
th(* complex ])lanc and by a path, and expounding a logical integrals are monogenie ; that a function possessing an algebraic 
principle of some imp)ortance, gives the acccp)ted definition of a addition theorem is necessarily an elliptic function (or a particular 
function of a complex variable, esUiblLshes the existence of a case of such) ; that any area can be conformally represented on 
complex integral, and proves (auchy’s theorem relating thereto ; a half plane, a theorem requiring further much more detailed 
(§ Applications, considers the differentiation and integration consideration of the meaning of area than we have given : while 
of series of functions ot a complex variable, pro\cs Laurent's the character and properties, including the connectivity, of a 
iluMjnun, and establishes tlic exf)ansion of a function of a complex Ricinann surface have not been referred to. The theta functions 
variable as a power .s(‘ries, leading, in b), Singular points, to | are referred to only once, and the principles of the theory of 
a definition ot the region of existence and singular points of a i .Abelian Functions have been illustrated only by the develop^ 
fiinelion of a complex \ariable, and thence, in (§ 7), Monogeni( ! ments givxn for elliptic functions. 

/» /me/ to what the writer believes to be the simplest definition § 1. Complex \umbcrs. ('omplex numbers arc numbers of 
of a funelion of a com])lex varialde, that of WeiersUass ; (§ 8), | tlie form x + iy, where .wrare onlinary real numbers, and i is a 
Some elementary properties of singlevalued functions, f\Tst(]kc\isseH .symbol imagined eaj)able of combination with itself and the 
I be meaning of a j)()le, proves that a single valued function vdth ordinary real numbers, by way of addition, subtraction, multi- 
only poles is rational, gives Miltag-Lcffler'.s theorem, and VVeier> plication and divi.sion, according to the ordinary commutative, 
stmss's Iheorein for the primary factors of an integral function, associative and distributive laws ; the s)7ribol i is further such 


stating generalized forms for these, leading to the theorem ot 
YV/t* const) iicfion e/ n monogenic function with a gnuui :cginn of 
existence, witli which is connected (§ jo), Expression of a monogenu 
Junction by rational junctions in a given region, of which the 
method is applied in (§ 1 0 » Expression of (r -z) ' by jwlynornials, 
to a definite example, used here to obtain (§ 12), An expansion 
of an arbitrary ftindion by means of a senes of polynomials, over 
a star region, also obtained in the original manner of Mittag- 
l.effler; (tj 13) AppJnafton of Cauchv's theorem to the deterimnatifm 
of definite integials, gives two examples of this method ; (§ 14), 
Doubly Periodic Functions, is inlroduc'cd at this stage as furnish- 
ing an excellent example of the prec'eding priueiides. The 
reader who wishes to aj)|)roach the matter from the j)oinl of view 
of Integral Calciihis should first consult tlie section (§ 20) below, 
dealing with PlUiptic Integials ; (§ 15), Potential Functions, 
Conformal representation in gent rat, gives a sketch of the con- 
nexion ot the thet)rv of potential functions with the theorv" of 
conformal representation, enunciating the Schvvarz-C'hristoffel 
theorem lor the repre.sentalion of a polygon, with the application 
to the ra.se of an ecjuiluteral triangle ; {§ ib). Multiple-valued 
Functions, Algebraic Functions, deals for the most part with 
algebraic functions, prov ing the residue theorem, and establishing 
iJiat an algebraic function has a ilefinite Order ; 17), Integrals 

of Algebraic Functions, enunciating Abel's theorem ; (§ 18), 
Indeterminateness of Algebraic Integrals, deals with the periods 
associated with an^ algebraic integral, establishing that for an 
(‘lli[)lic integral the number of these is two; (§ 19), Reversion of 
an algebraic integral, mentions a problem considered below in 
detail lor an elliptic integral : (§ 20), Elliptic Integrals, c'onsiders 
the algebraic reduction of any elliptic integral to one of thn*e 
.staudaid forms, and proves that the function obtained by 
reversion is single* valued : (§21), Modular Functions, gives a 
sUitement »)f some of the more elementary properties of some 
functions of great importance, with a definition of Autornorphic 
Functions, and a hint of the connexion with the theory of linear 
differential equations ; (§22), A property of integral functions, 
deduced from the theiry of modular functions, prov^es that there 
cannot be more than one v^alue not assumed by an integral 
function, and gives the basis of the well-known expression of 
the modulus of the elliptic functions in tc’rms of the ratio of the 


that “ - i . 

Taking in a ]danf‘ tw^o ri'ctanguiar axes Oi, Oi', we assume tliat 
I c\crv point of the plane is definitely associated with two ixjal numbers 
j V, V (its to-ordinales) and conversely ; thus any point of thi* plane is 
j associaled w^ith a single i omplex number; in particulai, for every 
I point of the axis O.v, for which V“0, the associated number is an 
I ordinary real luimbtu- ; the complex niimbeis tluis iiicludo the real 
I numbers The axi.s Ov is often called the real axis, and the axisOv 
I the iinagmary axis. If 1* be the point associated with the comjdex 
variable x -i iv, the distance ()U be called r, and the positive 
angle loss than iir between Oa and OP be called 0, we may write 
z r(cos0-fi sin 0) ; then r is called tlu‘ modulus or absolute value 
ol 2 and often denoted by | « | , and 0 is railed the phase or amjditude 
of z, and often dt'iioted by ph {z ) ; stnelly the ])haso is ambiguous 
j by additive multiples of iir. If z' x' \ ly' be represented by P', 
I the compk'x arguriient z' + z is reprc.sented Iw a jioint P'" obtained 
I by drawing Irom P' a line equal to and parallel to OP; the geo- 
j metrical lepit'sentatiou involves for its validity certain ])ro])erties 
I ol the plane; as, lor in.staiic«^ the equation z' \z- z-^ c' involves 
j Itie }>ossibility ol constructing a ]>arallelogram (with OP" as diagonal) 
j It IS important constantly to bear in ranid, what is capable ot easy 
I algebraic prcMif (and geometrically is Muclid’s jnoposilion III. 7), 
that the modulus of a sum or diflerencc of two complex numbers is 
I gi'iierally less tlian (and is never gr^'.ater than) the sum of their 
j moduli, and is greater than (or eipial to) the diffeience of their 
I moduli ; tin* former statement thus holds for the sum of any number 
ol complex mimbers We shall wiite E{ia) lor cos <?-f 1 sin ^0 it is 
.it once verified tlial E(/a) . I£(r‘pf) - IC[/(a -i /i);,so that the phase of ;i 
pioduct ol complex quantities is obtained by addition of their 
ies|K*ctive pha.ses. 

I § 2. Plotting and Properties of Simple Expressions involving 
i a Complex Nwiiber. Tf wc put - /)/(2-f /), and, putting 
* tb/, take a new plane upon which »/ arc rectangu 
' lar co-ordinates, the equations t y- - iV jir- f (y-f i)*'], 

: 9^' -2.Yy/f.v‘-^ I + determine, corresponding to any 

point of the first plane, a point of the second plane. There is 
, the one exception of r:^ - i, that is, x = o, y= ~ i, of which the 
corre.sponding point is at infinity. It can now be eas'ly proved 
that as z de.scTibes the real axis in its plane the point f describes 
once a c.irclc of radius unity, wdlh centre at f-o, and that there 
is a definite correspondence of point to j>oint between points 
in the 3 -plane which are above the real axis and points of the 
i^plane which are interior to this circle ; in particular z — i 
corresponds to f=o. 

Moreover, ^ l»eing a lational function of z, both ^ and 77 arc con- 
tinuous differentiable Junctions of ,v and y, save when s' is infinite ; 
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writing y) --f(z - iy, y\ tho tkct tliat this is ruiilly iiuiopcnclciii 

f)f )' leads at once to hfidx-v wfjdy- Of and hence to 
ri' tiij dyi 

(Iv ty* dx* ?x'^ ?y'^ 

so that t IS not any arbitrary function ot .t, y, and when 1 known 
77 is dclcrmiiiiilo save tor an additive constant. .A.I.S0, in virtue ot 
these etiiiations, if be tlic values ol corresponding to two 
near values of or, say s and z\ the ratio (i' - j-)/(:r' -j) has a definite 
limit when z'-z, independent of the ultimate phase of z'~z, this 
limit being therefore equal to that in, v^Jvx t.eo* 

metrically this fact is interpreted by saying that if two curves in the 
^-plane intersect at a point P, at which both the differential co- 
efficients o^/dx, d 7 j/?x arc not zero, and P', P"' be two points near 
to P on tht'.se curves respectively, and the corre.sq>andmg points of the 
t-planc be Q, Q', Q*', then (i) the ratios 1*P7^I'', W7Qy' 
ultimately equal, ( 2 ) the angle P'PP'" is eijual to Q%)0*, 1 ( 3 ) the 
rotation from PI'*' to PP' is m the same sense as from Q(V to QQ"y 
it being understood that tlje axes of 77 in the one ])lane are related 
as arc the axes of at, y. Thus any diagram of the ^-jilane becomes a 
diagram or the j'-plane with the same angles : the magnification, 

however, which IS ecpial to j point to 

point. Conversely, il appears sulisoquently that the expression 
of any copy of a diagram fsriy, a map) which pio-erves angles requires 
tlie intervention of the complex variable. 

A.S another illustration considei the case when is a jiolynomial 

S- 

I! being an arbitrary real ])Ositivc number, il ran be .showm that a 
radius R can be found .such for every ;r| K we )i,ive j *11 ; 
consider the lower limit of | c| for* | .7 - K ; as f r/“ is a n^al 
conlinuoiis function ol r, v lor {.7| -.R, there is a point (v, 1'), 
"’‘ly (^o»yn), winch I ( 1 1-1 least, say equal to />, and therefore 
wit Jim a circle in tho i'-plane who.se centn; is the origin, of radius /•, 
there aiv no ])oints repre.seiitiiig values corresponding to j ^ j ^ R 
Rut it be the valiu* ol f corre.spondmg to 'V‘o)f ‘'tnd the expn‘S 
Sion o! near r,, -f- i.Vo, in terms ol z ~ be I 

R(r * H- , . . , l^he^c• A is not zero, to two points near to (v,,, v„), 

^<»y (i'll 'V'l) or 7, and z.^ ■-?(, 1 os will cone- j 


lx* in absolute value le.ss than a real |>ositive quantity M, it can be 
.shown tliai for | z \ Vy every term is al.so less than M m absolute value, 
namely, { (i„ | If m every arbitrarily small neighlwurhotKl of 

z-(i there be a point for which two converging jiower series i'a,,/:", 
agree in value, tlH*u tlie series aie identical, or a„ - h„ ; thus also 
11 vanish at j — o there is a circle ot finite radius about j - oas 

centre within which no other jxiints are iouiid for which the sum of 
the seiies is zero, t'onsidering a power scries ]{::) _ of radius of 

convergence R, if 1 2^ j * R and we i>nt 5 --- 4 t with ' f j R - , 

the rcjsultmg series i /)« rnav be regarded as a double series 

m iintl ty which, since (s',,! -i R, is absolutely conveigcnt ; 
it niay tlien be arranged according to powers ol / Thus wt* may 
WTite /(j)-_--i;A„/"; hence A„ /(i,,), and we have /)*/(-,)!// 

- A,,/" ', wherein the continuous series cm the* njdil reduc(?s to A, 

for / -o ; thus the ratio on the letl has a detiuili- limit wlien /- o, 
cc]iial namely to Aj or *. In other w^ords, the original senc.s 

may legitimately be diftereiiliated at any interior jmint 2,, ot its circle 
of convergence. Repeating this proce.ssive find /(-sto f /) - 
where /•'"(2’,i) is the ftUi diJlerentKil coelJicient. J^epealmg for this 
]>ower .senes, m /, llu* argiim(‘nt iqiphetl about z o lor we 

mlei that foi the senes /(r) every point whu h rediii*es il to zero is 
an isolated ]ioint, and of such points only a finite niimlier he wit inn 
a circle which is within tin* ( ircle ot ronverginu e ol f{z} 

Perhaps the simplest poshit)le powei senes IS C' 1 

. ot wliich the radius ol coiivergi'iice is mlinite. I'v' 
mnUi])hcatioTi we liave e\p (;^) . e\]> (.?*) - e\p {z -1 In jiarticnlir 
wlien i. V are real, and c- -v ' /v, e\j» (z) - e\p (i) esp (/v) Now the 
liiTu lions 

TT„ 'ini', V„ 1 (osv, U, V ‘-ill r, 

Av-- i+cosv, U.^ r J- niv, \’o -iiV* - iv' I 1 eo v, .. 

all vanish Tor y — o, and the diHeienlial coellicient of any one after 
the iiist IS the ]m;ceding om* ; as a fmi(tion (ol a leal van.iM*) is 
increasing when its dilfen nlial coenicvnt is }M)siti\e, we infi i, loi 
V positive, that each ol these* limctioiis is positivi* . jnoi eedinj; to a 
limit we lK*ace mft'i tliat 

cosy 1 - .JjV’ ..., sin V • 

for positive, ajid hence, loi all vahie.s ol v. NV<‘ I tins haec e\|> (ly; - 
cos V I 7 .sin V, and e .p [z) - i*\p (O (cos'v t- i sin v). In otliei woids, 
the modulus oJ e\p {z) is exp (1) and the pliasj* is v, J lenee also 


sjiond two points near to say ti, Jmd 2 s'„- sitimUsl so that 
is between Ihein. One of tliesi' must be within the circle (/») Wa* 
infer then that /» o, and have jiroved that every polynomial m 
z viuiishes for some value ol z, and can therefore be written as a 
|)rodiict of factors of the form xr - a, where a denotes a complex 
number 'I'lirs propo.silioii alone suffices to siiggesf the importaiu e 
ol complex numbers 

§ 3. Lnnilin^ Olmainms , — In order that a romjilcx number 
+ ^ it necessary and .suflficient that each 

of ^ and 1] has a limit. Thus an infinite series w^^ 4 + 7 (\, 1- . . 

whose terms arc complex numbers, is convergent if the real 
scries formed by taking the real parts of its terms and that 
formed by the imaginary terms are both convergent. 'I’lic 
scrk?s is also convergent if tlie real series formt;d by tlie moduli 
of its terms is convergent ; in that case the series is said to be 
absolutely convergent, and it can be shown that its sum is 
unaltered by taking the terms in any other order. (Generally 
the necessary and suflTicient condition of convergence is that, 
for a given real positive c, a number m exists such that for every 
n.m, and every positive /», the batch of terms zr,, + 4 

. . . 4 is less than t in absolute value. If the teims depend 
upon a complex variable z, Uie convergence is called unijorni 
for a range of values of c, when the inequality holds, for the 
same c and my for all the points z of this range. 

The mfiiiilc series of most importance are thow^ ot which the 
g(*iieral term i.s a„z"y wliereiii u„ is a constaiil, mid 2 is regarded as 
variable?, 17=0, 1, 2, 3, . . . Such a .senes is called a power ‘Ciies 
It a n?al and positive number "M exists such that lor z - 2,, and evnv 
a condition which is .satisfied, for instance, if tin* 
serie.s converges for then it is at once jjioved that the .senes 

converges absolutely lor every z for wliich ]z\ ' ! , and con- 
verges uniiormly over every ninge \z \ - r' lor which r'^, 2,, . 
To every power series there belongs then a circle ot convergcnci* 
within which it convergt?s absolutely and uniformly ; the. function 
of z represented by it is thus continuous wilhui I lie ciicle (tlii.s being 
tho result of a general ])ro]>erty ol uuiformlv convergent series of 
coniinuons functions) ; the .suni for an mle.rior jioint 2 is, liowever, 
continuous with the sum lor a jioint 2,, on the circumt<*rence, as . 
approaches to 2,, provided the serie.s converges for 2 2,,, as can be 

shown without niiicli difficulty. Within a common circle nf con- 
vergence two power scries la„z’\ can lx* mnlliphed togetlier 

according to the ordinary nile, tliLs being a consequence of a thcorerii 
for absolulelv convergent series. If zi be less than the radius of 
convergence ot a scries ^a„z’‘ and for *2! Zj, the sum ol the .scries 
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which w'C express hv saving that exp [":) has tlu' ]»fTiod 'Ztti, 
and hence al'^o the pc'Viod ztiirt, wiiere h is an nil)itiary mtegei 
From the fad that the constantly mi rr^asm;; Jtinition e'p(i) can 
vanish only lor v o, we at once prove that exp (j) has no other 
penofls 

'lakiiig 111 the nlaiie of 2 an infinite strip lying betw'een the lines 
V o, V- 27r and j^lottmg the function ( -exp (/; iqxni a new plane, 
it follows at nnre Irom what lias tieen said that eveiy complex valm* 
of t arise.s when takes m turn all ])ositimis in this stri]), and that 
no value arises twice over T’.C' eipiation i"- e\]i ( 2 ) thus defines 
regardt'd as de])endmg upon w’illi only an additfve arnbijpntv 
jAtt/, wdiere k is an integer. We write 2 -\({) : wlien f is real this 
Ix'comes the logarithm of "> general X(0 " log ' + 7 ph (0 t 

zkirty where k is an mk*g«’r ; and wdwn < flc'sci il>e.s a closed circuit 
*-urroniidiug tfic origin the phase of \ increase^ by 27r, or k iucreast*.s 
l>y unity ffifterenf iatmg the senes for < avc !iav<‘ d'rfdz-iyy so 
that 2 , regarded as depending ujion f, is also differentialile, with 
(h.^d^ Oil the other hand, consider tlu* s(*rie‘. t 1 - A(t- 

converges W’heii t -2 and heiift* conveiges loi 
.(■-J • I ; il.s differential eoelficienl 1 -., how'e\’er, i (t-i) i 
(f- j)” - that IS, (i i When-inn* il #/»((() denote this 

•scrie'., lor <r- t ! * tj diflenmc'e X(<) ^tt), regarded as a 

function of ^ and 77, luis vanishing differenl lal roeflicients ; if wc 
take the xiiliie of \(f) whicli vanishes whe-n - r "'v infer thenre 

tliul for ..t- I 7, A(<) - ^ (i'“ O' It IS to 1 m? leimirked 

71.-1 

that il is impo.s.'-ible for f wliile subject to ' j - i - i to make a 
( ircuit about tlic origin. For vaJne.s of f foi wlnth i - i i.; i, wc 
can also calcnl.ite \(j) with the h(?lp ol uifiniU sene:., utilizing the 
fact that m')- 

The function \{0 is inquired lo define y' when \ and a aie comple.x 
numbers; this ls defined as eA.p that is as ^ rt’‘[\((i 4 ("/ji !. 

/( •» 

Wfieii a is a real integer the amliigmty ol ,\(o i*. inim.iterial he»o 


, '.nice e.xp [rt\(j) 1 j/frtTriJ - exp , wlien a Vi of the form i </, 

I where yj IS a positive integer, there an* (/ value?i jiossitile foi s'.'v, of 

j the form exp " /; -- o, 1 , . - <7 - 1 , all other 

I values of k leading to one of these . tli(? r/th ]»owcr of any one ol 
1 these values is { when a -- f>,(fy when; />, 7 are hitegeis without 
. common tactor, q being jiositiw, we have i;i‘h The 

I 'lofmitioii of the syinlK)! y‘ i.s thus a generalization ol the ordinary 
! definition ol a jiower, wduu tlie number.', are leal A.s an extunjiK*, 
; let it be re<juired lu fiinl the meaning of v ; the number i is of 
modulu.s unity and j)ha.se Jir ; thus /\( 7 )-- 7(i7r4 2 / 77 r) ; thus 
7' --- exp ( - .Jtt - zkv) --- e\j) { }f,T) exj) { - zkir), 

i.s always real, Init has an mliniU? uuinbei 7il vaiue.s. 
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1'lu* /imclion oxp (jp) is iised also to define a generalized form of 
llu- cosine and sine fnnclions when z is complex; we write, namely, 
cos £ exp ( iz) ] eyo ( - iz) 1 and sin z~ - ii[ exp (iz) - exp ( - iz )] . 
It \\ill be found thnt lliese obey the ordinary relations liolding w^hen 
-T is real, except that tlieir moduli are not inferior to unity. For 
example, cos/ = i 4 1/2 ! H 1/4! 4 ... is obviously greater than unity. 

^4^ Of Functions of a Complex Variable in General . — \Vc have 
in what precedes shown how to generalize the ordinary rational, 
al 'chraic and logarithmic functions, and considered more 
general cases, of functions expressible by power series in s. 
W ith the suggestions iurnished by these cases we can frame a 
general definition. So far our use of the plane upon which s is 
icpresented has been only illustrati\'e, the results being capable 
of analytical statement. In what follow’S this representation is 
vital to the mode of expression we adopt ; as then the properties 
of numbers <-annot be ultimately based upon spatial intuitions, 
it is nece^sar\ to indicate what are the geometrical ideas requiring 
elucidation. 

(.‘oiisidtM' a si|uart‘ ol .suli* a, to whose; penimctcr is attached a 
delinite dirirtiou t»J ilescription, which we take to be counter- 
clockwise , another s<juai<“, also ol side a, may be added to this, so 
that theie is a sid<‘ common ; this common side being erased wi* 
have a coiiqiosite region with a <lelinite diiection of jieriineler ; 
to tins a tlnrd s(|iiaH‘ of th'‘ same siz<‘ be attach •< I . so 

1I1.1I there IS a sidr commou to it and om of the lorm<*r s<.piaies, 
.ind this common side mav be erased II this ])roci;ss be continued 
;mv numlx'r ol limes we oblam a legion ol tlie plane l>ounded !»y one 
or moie )»ol\;’.ou.d closed lines, no (wo ol wincli inters(‘ct ; ami at 
e.’cl; portion ol the perimeler tliere is a definite direction ol descrip- 
tion, wlm-li IS such that the reguni is on tlie l<*ft of tin* desciibing 
point. Smnl.iily we may constiiict a legion by piecing together 
triangle^, so that every cousiTuti\e two have a side in common, 
It being iiiidersfood ih.il there' i. .issigned an u])p<‘r Jiiinf foi the 
g'eati'st side ol a lii.'iiigle, and a lowei limit lor the smallest angle 
III the lormer method, I'aeh sepiaie mav be divided into four otheis 
bv lines through its cemlie jiarallel to its sides; m the* latter UK'thotl 
e'.'u'h triangle mav !><• elivided into four otheis bv line*" joining the 
middh' points ol its sides ; this halve's the side-, and jneserve's the 
angles When we speak ol a 01 the j'l.ine m geueial, unless 

the- eontrary is siali’d, we shall sujipose it e .ip.ibh' ol being geiVTated 
m this latter w.iv bv means of a iMute number oi triangles, th<*re 
being an uiiju'r hunt to the length ol a side ol the tiiangle and a 
lowi'r limit to the size of an angle ol the tiiangle. We shall also 
rcipine to sjieak ol a path ni the jilane ; this is to be iindei stood as 
i.ipabli' ol arising as a limit ol a juilvgonal jiath of finite length, 
thcie bi'ing a di'linite direction 01 seiisi' ol destiiplion at every point 
of the path, which theielore nevei nu'i'ts it sell. From this the 
nu'auing ol a closed path is clear. The boundaiy jioints of a logion 
torm one 01 more closed ]Kiths, but, in general, it is only in a limiting 
.sens<- that the intenoi points of a closed palli are a region. 

Tln*re is a logic.d ]>iinci]de also vvhiili must be lefeiied to. We 
lre«piently have cases where, about every, interior or boundaiy, 
jHiiiit ol :i certain legion a ciicK* can be put, say of radius b 

that for all points ol th<' region which are inteiior to tliis circle, 
I01 w'lnch, that is, , | -. i,„ a certain juojierty holds. As.sumhig 

tliat to IS given tlie value which is the upjiei limit for ol the 
possibk' valiu's, w'l* may call the points'^ r,,'- Iq, the neighhoiir- 
hoo<I belonging to or profu'i to and may sju-ak of the property 
as the propel ty (r,4rj,V Tlie vahu* ol will in general vary with z,, ; 
what IS in most eases of importance is the (piostion whether the 
lower limit of /„ for all jiositions is zero or greater than zero. (A) 
This lower limit is certainly gieater than zero jnovided the proiierly 
iz,zj is ol a kind which we may call e\trns 7 ve] .such, namely, that 
if it holds, lor some position ol r^jand all jiositionsof within a certain 
region, then the pioperty liolds within a circle of radius K 

.ihoul any interior point of thi.s region for all points z for w'hich 
the circle -K is within tlie region. vMso in this ca.se f,j 

varies conlinuou.sly with z.,. (B) Whether the jiroperty is of this 

extensive chaiacter m not we can jirove that the region can be divided 
into a finite number ol sub-regions such that, tor every one of these, 
the propel ly holds, (i) for.«e»«e point within or upon the boundary 
oi tlu* sub legion, {2) loi nrry point z within or njioii the boundary 
ol the .sub legion. 

We j»rovi* these statements (.\), (B) in rev'erse order. To prove 
;lh let a region foi whi( li the property holds for all points r and 
s. mo jioint of the region, be called amiable : if each of the triangles 
ot whah tlu' region is built uji lie suitable, vvbat is de.sireil is jiroved ; 
if not let au unsuitable triangle be subdivided into four, as before 
explained ; it (uio ot thi'se subdivisions is unsuitable let it l>e again 
siibdiv’ideil ; and .so on. Fither the process terminates and then 
what is re(piired is proved ; or else we obtain an mdetinitt'ly con- 
tinued seipieuce ol unsuitable- triangles, each contained in the 
I*rc<e<!ing, which converge to a point, say after a cert.iiu stage 
all these will be interior to the ])roi)er region of s'; this, however, is 
contrary to llv' supjiosition that they are all unsuitable. 

We now m.ilve s»>me applications of this result (iq. Suppose a 


definite finite real value attached to every interior or iKuindary 
point of the region, say f{x,y). It may have a finite upper limit H 
for the region, so that no point (.r,>') exists for which f[x,y)>H, 
but iioints (A',y) exist for wdiich /(A',y) -'H - c, however small t may 
be ; if not we .say that its upper limit is infinite. 'J'here is then at 
least one })oint of the region such that, for points of the region within 
I a circle about this point, the upper limit of /(a',>’) i.s II, however 
! small the radius of the circle be taken ; for if not we can jmt about 
I every point of tlu* region a circle within w'hich the upper limit of 
j /(.r,y) IS less than II; then by the result (B) above the region 
I consists of a finite number of suli-rogions within each of which th<* 
j upper limit is less than H ; this is inconsistent with the hypothesis 
I that the upjicr limit for the whole region is H. A similar statement 
i liolds for the lower limit. A cas'* of such a i unction f{.\,y) is the 
radius of the neighbourhood proper to any jioinl spoken of 
abov*e. We can hcnct; prove the statement (A) alxive. 

Suppose the property (-ji’o) extensive, and, if j)o.ssible, that th'* 
lower limit of r^^ i.s zero. T-et then be a ])oint such that 11 e lower 
limit of is zero for points z^ wdlhin a cin le about i* liowev'cr small ; 
let r be the radius ot tlie neighbourhood proper to j’; take z^^ so 
that \ the property being extensive, holds 

! within a circle, cenlre of radius r -o ' ti • 'vhich is greater 
’ th.in tind increases to r as l-o-fi diminislies; this being 

true for all points near the lower limit of r„ is not zero for the 
nc*ighlM)iirhood of (*, contrary to what was sujiposed. This ]>rovcs 
(A). Also, as is here show'n that \ z^ - , may siinilarlv be 

.shown that r^yo~\ - \ ‘ Thus Zy dillcrs arbitrarily little from 
r when !-o~f' sufticu'ntlv small; that is, varies coiiliiiu- 
ously with Next suppose the function /(v,y), which has a 

definite finite value at c'very point of the region considered, to be 
j continuous but not nece^.sarily real, so th;il aliout ev*ery point 
I within or iijion tlie boundary of the region, being an arbitrary real 
! positive quantity assigned beforehancl, a circle is pfissible, so that 
lor all points z ol the region interior to this circle, we h.ave 
! [/('..v) - /(A,„.Vp) , li?, and therefon* (i',r') being any other point 
! interior to this circle, 1 /(i',r') -/(i. v) | * r/. We (an tlien ajiply 
i Ihe n'sull {.\) obtained abewe, taking for the ncighboui hood jiroper 
! to any point .c,, tlie cin iilar area within which, lor any two points 
' (i.v), (a',v'), we hav(* 1 /{i - /( i , v) j • v- i*' clearly an 

j exttmsive propt-rtv. 'I bus, .1 number r is assignable, greater tii<in 
zero, such that, h^r any two }K>iiits {^\y') wilhm a circle 

; about any iioint z^^, wc have | /(a ', r') - /(i I • 77. 
and, in particular, i /(.i,v) "-/(i,),Vo) ’ “i;, wliere 17 is an arbitrarv 

real jKxsitivi' tpiantity agreed upon beforehaiul. 

Take now any jiath 111 tlu* n-gion, who.se extieme points are z, 
ami let be intermediate points of tlie path, m orcler , 

denote the continuous function /(v,v) by /(;:), and let fr denote any 
quantity such that \ fr - f{Zr) ' [ /(-r4i) •“ f^^r ) ! ; consider tlu sum 

I ( '1 - ‘i- (-a ^\)f\ + . . . + f-? - i)f„ 

; By tlie delinition of a path we can supjiose, n being large enough, 
! that tlie mtcrmediati' points z^, ... z„ , arii so taken that if 5/, 
I 2:,,j be any two jK>ints intermediate, m order, to Zr and Cr,,, we have 
! we can thus suppose [ij-r,, , Zj - z/^, . . . 

1 \z- z„ 1 1 all to converge constantly to zero. This being so, we can 
.show that the sum above has a definite- limit. I'or this it is sufficient, 
as in the case of an integral of a junction of one real variable, to 
prove this to he so when the convergence i.s obtained by taking new 
; ])omts of divi.sion intermediate to llu- lormei ones. If, how-ev'cr, 
j -rp 1 intermediate m order to Zr and and 

I i /, . - ! - I /(*r..+i) - ,) i , tlic difftToncu bptwmi :L(Zr . , - 

\ and 

i Sr)frO'^ (^r 4 ~ ^r.l)/r,l ‘I •••*!■ (-r+i ” -/,»m \)fr >w-i} • 

which is equal to 

I “■ (^»'.< ■ /»-)» 

! '* ^ 

, I.s, when \zni-Zr\ small enough, to en.sure ' /(*r^]) - /(-Cr) 

I less in absolute v'alue than 
i 12771 ' , 

which, if S he the upper limit of the perimeter of the polygon from 
, which the ]>ath is generated, is < 277 S, and is therefore arbitrarily 
j small. 

The limit in question is called ff{.^(lz. In particular when 

' J=o 

, /(2) = T, it is obv’ious from tlic definition that its value is 
; when f{z)=z, by taking /r r - -s,), it is equally clear that its 
, value is 2y“) ; the.se results will he applied immediately. 

I Suppose now that to everv interior an<l boundary point of a 
; certain region there belong two definite finite numbers /(r„), Ff^y), 

I such that, w’hatevmr real jiositiv^e quantity 77 may be, a real positive 
number c exists for which the condition 


W'hich we describe as the condition (2, .Jo), is satisfied for every point 2, 
' within or upon the boundary of the region, satisfying riie limitation 
f. Then /(r,,) is called a differentiable funtiiou of the 
! complex variable Cy over this region, its differential coefficient being 
: F(z,,). The tunction i{z,) is thus a coiitiiiuous function of the real 
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variables where. Zq = -f over the region ; it will appear 

that F(^o) is also continuous and m fact also a difTen*ntiabh‘ function 
of Zq. 

Supposing 7} to be retained the same for all points of the region, 
and (Tq to be the upper limit of the possible values of e for the point Tq, 
it is to be presumed that will vary with z^, and it is not obvious 
as yet that the lower limit of the values of as z^ varies over the 
region may not be zero. Wc can, however, show that the region 
can be divided into a finite number of sub>regions for each of which 
the condition {z, Zq)^ above, is satisfied for all points z, within or upon 
the boundary of this sub-region, for an appropriate position of z^^, 
within or upon the lioundary of this sub-region, liiis is proved 
above as re.sult (B). 

Hence it can be proved that, for a ditfereiitiablo function f{z), 
the integral J“/(z)dz has the same value by whatever path within 

the region we pass from z, to z. This wc prove by showing that when 
taken round a closed path in the region the integral i/{z)dz vanishes. 
Consider first a triangle over winch the condition (z^ Zq) holds, lor 
some position of and every position of z, within or upon the 
boundary of the triangle. Then as 


/(^) /(-o) - '2 o)F('2’(i) + where 1 K i, 

we have 


J/(z)dz -- [/(zq) - ZoF(zQ)'}fdz + F(^o) f^dz - z^,)dz, 

which, as the path is closed, is ijfO(z- Zft)dz. Now, from the theorem 
that the absolute value of a sum is less than the sum of the absolute 
values of the terms, this last is le.ss, in absolute value, than rja/y, 
where a is the greatest side of the triangle and p is its perimeter ; il 
A bo the area of the triangle, we have A - htb sin C {ajTr)ha, where 
a is the lea.st angle of the ttiangle, .and hence a{n + b-\-c)^\2a{b-\-c) 
•:47rA/a; the integral round the perinude.r of the triangle 

IS thus -.^7n;A/a. Now consider any region made up of triangles, 
as before ex])lained, in each of which the condition {z^ holds, as 
in the triangle just takni. The integral lf{z)dz rouml the bound.ary 
of the legion is e<|iial to the sum of the values of the integral round 
the compoiu’nt triangles, and thus less in absolute value than 
47n;K/tt, w'here K is the whole area of the region, and a is the smallest 
angle of the component triangles. Howijver sm.dl t) be t.iken, 
such a division of the region into a fmiti; number of com])onenl 
triangles has lieen showm ])Ossibl(? ; the integr.il lound the ptTme ter 
of tlu^ region is thus arliitrarily small Thus it is actually reio, 
which it was desired to piove. Two nunarks should be added . 
(i) 'i'he th(‘or<‘m is proved onlv on condition that tlu* dosed ])ath of 
integration belongs to the legion at every jioint ol wliich the eon- 
dition-s are satisfied. (2) Tlie theorem, though jiroved only when 
tint region consists ol triangles, holds also wlien the boundary points 
of tlie region consist of one or more closed patlis, no two of winch 
meet. 

Ibmce we can dediicit the remarkable result that the vsahu* of /(j) 
at any interior point of .a region is ex])icssibh‘ in terms of the value 
ol f{z) at the boumlary point.s For consider in the original region 
tiu* function f(z)'(z - where is an intenoi jioint : this .satisfies 
ihe same conditions as f{z) excejil in the immediate neighbourhood 
of Zq. 1'akiiig out then from the original n;gion a small regular 
polygonal region with z„ .as centie, the theorem holds foi the leiTi.im- 
ing portion. I'roceeding to the limit wlien the polygon becomes a 

circle, it .appears that the integral round the boundary of 

- "ij 

the origin.il region is eipial to the s.iine integral taken counter- 
clockwise roumi a small circh? having as centre ; on this circle, 
however, it z - z^^~- yE{iO), dz/iz - Z(,) ~-idO, and f{z) differs aibitranly 
little from f{z„) if > is sufficiently small ; the. valium of the integral 
round this circle is therefore, ultimately, when r vanishes, e<iual to 

zirffiz^). Hence /(z^,)= ^ ^ when* this integral is round the 

2 iTt ^ J t 

boundary of the oiiginal region. From tins it appeals that 




z ~ Zq ZrrtJ {i — ^o)" 


.also round the boundary ot tlie original region. This form .shows, 
however, that F(^„) is a (.oiitinuous, finite, diffeientiable function of z,^ 
over the whole interior of the original region. 


§ 5. Applications. — The previous results have manifold rifipii- 
CtUions. 

(1) If .an infinite series of differentiable functions ol z lie 
uniformlv convergent along a certain path lying with the region 
of definition ot the functions, so that S(2'j = 1/0(2) + «,(.?) + ... r 

+ F„(2), w'here \ K,.(2) ! ----c for all points of the path, wc have 

rS(z)dz f Uo(z)dz-j- f a,(z)dz^ ...+ I /fn^i(z)dz+ I Kni^)dZf 

JtO .Sfl .'^0 ^ .'*i> .'^0 

wherein, in absohilo value, rR„(z)dz<.€Lt it L be the length of the 
.'-'0 , , 
path. Thus th<' .senes iiia\' \yo integrated, an/l the resulting seru'-s 
IS also uniformlv convergent. 

(2) If /(,v, v) he definite, finite and continuous at every point of a 
region, and over any clo.sed path in the Tef*ion /f{z,y)dz - o, lh»*n 


' interior points Zq, 2, is a differentiable function 

of 2, having for its differential coellicient the function /(.v, y), which 
. IS thereiore also a difloreiUiable function of 2 at inleiioi points. 

(j) Hence if the senes i/y(2) + 1/,(2) -r . . . to 00 In* imitormly con- 
. vergent over a region, its terms being ditfereiitiabh* functions of 2, 

I then its sum 8(2) is a ditferrntiable function ot 2, whose dilferential 

coelficient, given by ^ I is obhiuKibli- bv diflerentialing the 

I , 2iri./ 

j .senes. This theorem, unlike (1), does not hold for turictions of a 
■ nsal variable. 

I (4) H the region of definition ol .1 diltereiiliable lunclion /(z) 

: inchule the region bounded by tw'o concenlnc einU's oi i.ulii r, K, 

; with centre at the origin, and Zn be an interior point ot this region, 

// \ ^ f t if{t)dt . , , , , 

. /(^o)= » where the integral^ .iie Unh counter- 

..Trij jii — 2Tnjy i ~ 2^ 

I clockwise roiincl the two circumferences respectively; putting m the 
' first (/-2y)“^-- and in the .second 

n U n 0 

we find /(2o)~ IS wherein A „ ' . / taken lound an\ 

- jc 'ZirlJ t 

circle, centre the origin, of radius mterme/liate between } and R. 
Paiticular cases are: (a) w’heii the* region ol d/'linition ol the 
function includes the whole interior of Ihe outer circle; then wr 
may take /=o, the coellicie*nts A„ for which n o all v.'inish, and 
the function /{z^) is expres.se(l fi>r the whole* interior 1 2,, ] ^ 11 by a 

eo 

power series MA„2o". In otlier words, about erny intcyoo point c of 

I ihe teuton of de/inition a diffcreiUtable fitmtion of z e\ptt‘ssiblt' by a 
power M'nes in z - c \ a very iiuport.int result. 

ifi) If the region f>f (lehnilit)ii, tluuigh nol iiieliiding the origin, 
extends to within arbitr.irv ne.irness of this on all sides, and ."il tin* 
.s;ime tune tlie product z'“f[z) has a finite limit wlu u ,z \ dimiiiislus 
to zcio, all Ihe coefhcients A„ lor which n - - in x aiiish, and we h.i\’e 

■ A_,„2„“'” A ^ j2(( + . . "!• I "(I * + .A,, I ... to 00 . 

Such a ciuse* occur*", for instance, wlien f(:) eosi‘( “"j the number m 
being unity. 

§ 6. Sifif^iflar Points . — The rcf^ion of existence of ii difhu'tmtiidile 
function of s is an unclosed aggregate of points, eai-h of wlhclt 
is an iiuorior point of a neiglihourliood consisting wholly of 
points of the aggregate, at every point of which the function is 
clefinite and finite and posses.ses a unique finili? dirf(‘ri*ntial 
coefficient. Fa cry point of the plane, not lu^longing to the 
aggregate, which is a limiting point of points of the aggregate, 

' such, that is, that points of tlie aggregate lie* in every neighbour- 
I hood of this, is called a stn^ular point of the lunction. 

About every interior point of the region ot i*xislence tin* lunction 
may be representeil by a jiower .senes in 2 - r,„ and tlu* .seius eon 
viTges and ri'pieseiits the lunction ovei .inv eiiele ceiitu* .it z„ 

I wliKh contains no singular ])Oint m it^ iiit«*rioi This h.i.s been 
j proved .above. .And it can be similarly i)ioved, putting 2 j/i', 

that if llu* region ol exi^li-me of tin* iunelion lonlaius all jiomts ol 
' llu* ]>l.ine for which ,2] K, tlien tie* liiialiou i.s rep i (‘sent. ible for 
! all .such points by a ]>owei .sines m 2 ‘ or , 111 such casi* W'e *>.iy 
, that tlie region ot eMslence of the function < out. mis tlie jioinl 2 cr. . 

. A .serie.s in z'^ has a tinite limit when ,z\ cc ; a seiies m 2 caun<»t 
j remain finite for all points 2 for whii h | , ■ K ; lor if, tor i2, K, 

I tlie sum ot a })Ow^er senes A'rt„2'' m z is in .ibsolute valm* less tli.ui M, 

' we have |«„i .Mr*”, and therefore, il M remains finite lor all v.dues 
ol r however gieat, a„ o. Thus the legion ol ' xisteme ot a luiii non 
j it it contains all finite point.s of llu- pLiiu i annot tontam tlie point 
! 2 CO ; siH h IS, for instanc e, tlie ea.se ol the iiiriclion e,\p ir) Ilr’'/;; ! . 

I 'I'lns may be ri*garded as a jiarluiilar ('.*se of a welFknown lesult 
I (§ 7), tliat tlie cncumleieiice of (.onvergeju e ol any jiower ‘cries 
i repre.senting tin* function (ontains .it least one singul.ir jiomt. As 
an extreme ca.se lunctions (*xisl wJiose region of existeiue is 1 m ular, 

' tlierc* being a .singular pf»inl in every arc ol llie i in mnterence, 
liowever .small ; for instann*, this is the case tor tin* iuiKlnms repie- 
.sented tor '2i- i by the .series 2’'h whi'ie. in - n\ the .senes 21 2''‘ 

u (I >1 0 

where w-«!, and tlie sines 1' z'“/(in • i)(tn J 2) wlien* 

» 1 

a being a positive integer, .dthough 111 tlie last u\'-o the series actually 
converges lor every ixmit />! tin* cir(.le ol louM igeuce 12 - t. It i 
be a point interior to the circle of com et gnu e ot a senes rejueseiitmg 
the fum tion, the .s**ne'i may be uarranged m powers ol z - ; as z^^ 

a]>i)roache.s to a singular j'lomt ol the lum turn, lying on the cinle 
of convergence, the radii of convergence of Ihest* denveil si.*nes m 
2- 2,, dimini.sh to z<‘ro ; when, liowever, a circle can be ]>ut .about 2y, 
not conUiining .any singular point of the function, but cont. lining 
j^oints outside the circk* of consergence of the original .senes, tlun 
the series in 2-2,, gives the value of th<* function loi these external 
point.s. If the function be suppo.sed to be given onlv tor tlu* interior 
of the original circle, by the ongin.al power *-enes, the series in 2 - 2,, 
converging beyond the original circle giv< s what is kn/iwn as an 
analytical continuation of the function. II ajipears from wluu has 
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been ]>rovpd that the value of the function at all points of its region 
of exisfence can be obtainefl from its value, supposed given by a 
series in one original circle, by a succession of such processes' of 
analytical continuation. 

§ 7. Monngemc Functions, — suggests an entirely different 
way of formulating the fundamental parts of the theory of 
functions of a complex varialde, which appwirs to be preferable 
to that so far followed here. 

Starting with a convergent pow'cr series, say in jiowers of this 
series can be arranged in powers of alioiit any point Zy interior 

to its circle of convergence, and the new' senes converges certainly tor 
\ z - -\zQ\y if r be the ongmal radius of convergence. It for 
every position of Zq tlii.s is the greatest radius of convergence of the 
dfTived seric.s, then the original .series repre.stmts a function existing 
only within its circle of convergence. If for some ]iosilion of Zu 
the derived series converges for + then it can be 

shown that for ])Oints z, interior to the original circle, lying in the 
annulus - “ 0 j » - | "«!‘l 1>, the value represented by tin* 

derived .series agrees with that n’jire.sented by the original scries 
If foi another jioint interior to the original circle the dorived series 
converges for j ^ - f - I -i- 11, and the two circles \z-z^^\ -- 
r - 1 jfy I + D, I ir - XT, I ~ I - 1 1 4 r. have, interior points common, lying | 

beyond | -c ! — r, then it can be shown that the values represented by i 
these series at these common ]ioints a^rei*. Either seri(*s then can 
be used to futnish an analytical continuation of the function as 
originally defined, t'ontinuiiig this process of continuation as far 
as ])ossible, w'e arrive at the conception of the function as defined 
by an aggregate of power senes of which every one lias points of 
convergt‘nc(' common with some one or more others ; the whole 
.iggrcgate of points of the ]ilane which can be so reached constitutes 
the region of existence of the function ; the limiting points of this 
legion are the points in whose neigh bonrtiood the derived series have 
raflii ol convergence diminishing indefinitely to zero ; these arc the 
singular ]K)iuts. Tin,* ciiclc of convergence* of any of the .senes has 
at lea.st one such singular ]ioint upon its circn inference. So regarded 
the function is rall(‘d a mnnocienH' function, the epithet having refer- 
I’lici* to tlie single origin, liy one jjower st‘nes, of tluj expressions 
n;pre.sniting the ftmction ; it is also sometimes calh*d a numogenic 
nnalytUnl Junction, or simply an analytical function ; all that is 
ner<*ssarv to ch'fine it is the value ol the function and of all its 
diffi'ienl lal co<? f fie lent s, at some om* ])oint of tlie plane ; in the method 
pri'vionsly follow'ed here it was necessary to suppose the function 
<iifierontiahle at eveiy })oint of Us region ot existence. The theory 
of the integration of a monogenic function, and Cauchy's theorem, 
that lf{z)ifz o over a closed ])ath, are at once deducible from the 
corresponding results applied to a singh* ]iower series for 1ti<* interior 
of its circle of convergence. Ttiere is another advantage belonging 
to the theory of monogenic functions : the theory as originally given 
here a]i]ilies in the fust mstaiue only to single valued functions ; a 
monogenit function is liy no means necessarily single valued— it may 
<|uit<‘ w'oll hapjien that starting fiom a particular power senes, 
converging over .1 certain circle, and a])plymg the process of analytical 
( out imiatiou over a clost-d path Ku k to an interior ])oml ol this circle, 

I lie viiliie obtained does not agree with the initial value. The 
nolion of basing the theory of lunctions on the llu^ory of pow<*r 
series is, afb’r Newton, largc'ly due to Lagrange, who has some 
interesting n'lnarks in this regard at the beginning of his Thhme 
(fes fonctio})^ analvfii/itc^. Tie .uiphes the idea, how’ever, primarily 
I 0 functions of a real variable Jor which the expre.ssioii by power 
•vries is only of very limited validity ; for funetions-of .1 comjdex 
variable probably the systematization of the theory owes most to 
Wi ierstrass, w hose use of the word monogcnie is that adopted above. 
In what lollow's wv generally suppose this point ot view" to lie regarded 
as fundamental. 

§ 8. Some Elementary Proj^erties of Sinyjc Valued Functions , — 

.\ pale is a singular point of tlie function j{z) which is not a 
singularity of the function i latter function is therefore, 

by the tlefuiilion, capable of representation about this point, 

by a series [/(c)] ’ --- - c,,)". If herein is not zero wx* 

c,in hence tlerive A representation for f(z) as a powtT series about 
c., contrary to the liypothesis that is a singular point for this 
function. 1 fence - o ; suppose also - o, n . — o, . . . a,„ j 0, 
but o. Then \l{z)\ s„)f...l,and 

hence (z~z^,y'^f{z)~ namely, the expression of 

f{z) about s =£:„ contains a finite number of negatiyc power.' 
of and a (finite or) infinite number of positive jxiv.crs. j 

'riitis a polo is always an isolated singularity. 

The integral taken by a closed circuit about tlic pole not 

coiitdiniiig an\' otiier singularity is at once seen to be ziriA^, w'hcre 
Aj is the coeificient of (.r-x-f,)-* in the expansion of f{z) at the pole ; 
this coe/'ficii*nl lia.s therefore a certain uniqueness, atid it is calltMl 
the residue of f{z) at the pole. Considering a I’egion in which tliere 
are no fdher singularities than polcrs, all these being interior points, 

the integral ~(f{z)dz round ike houndary of this region is equal to 


I the sum of the residues at the included poles, a very important result. 
Any singular point of a function which is not a pole is called an 
essential singularity ; if it be isolated the function is capable, in the 

1 neighbourhood of this point, of approaching arbitrarily near to any 
assigned value. For, the point being isolated, the function can be 
lepresented, in its neighbourhood, as we have proved, by a series 

a„{z - z’y)'*; it thus cannot remain finite in the immediate neighbour- 
hood of the point. The point is necessarily an iscilated essential 
singularity also of the functkin ',f{z) - A J -h for if this were exjiressible 
by a power series about the point, so W'ouid also the lunction /(z) 
be; as |/(xr)-A} ’ approaches infinity, so does f(z) approach the* 
arbitrary value A. Similar remarks apply to the jxiint x-— on, the 
function being regarded as a function of z-\ In the neigh bour- 
hood of an essential .singularity, which is a limiting point also of 
]ioles, the function clearly becomes infinite. For an essential singu- 
larity which is not isolated the same result docs not ncccs.sarily 
hold. 

A single valued function is said to be an integral function 
when it has no singular points except s — qo . Such is, for 
instance, an integral polynomial, which has s- 00 for a pole, and 
the functions exp (2) w"hich has 2 00 as an essential singularity. 

A function which has no singular points for finite values of 
z other than poles is called a meromorphic function. If it also 
have a pole at 2=co it is a rational function; for then, if 
Up ... be its finite poles, of orders Wp wz.., . . . the 
product (s- a,)'”, . . . {z-a»Y\ f(z) is an integral function with 
a pole at infinity, capable therefore, for large values of 2, of an 
expression (2 "i)"»» at(z~^y; thus (2-^1 )''»^ . . . (z-ai,y%f{z) 

r—O 

is capable of a form S btZ''y hut z ~ remains finite for 

r-O r- 0 

2 — 00. Therefore /i#. 4., . . . — o, and f{z) is a rational 

function. 

If for a single valued function F(.?) every singular point in the 
finite part of the plane is isolated there can only be a finitt* 
number of these in any finite pin t of thi* plane, and they can be 
taken to he a^, a,^, Uy, . . . with ! Uj | ^ [u-xl ^ I . . . and limit 
About a, the function is exprcs.sible a.s A„(xr- a,)" ; 

] - X. 

let /*{*)=: A»{z^at)» be the sum of the negative powers in this 

- no 

expansion. Assuming z -o not to be a singular point, let f^{z) be 
expanded in pow'ers of z, in the form S and be chosen .so 

fi.-i 'J »---(» 

that Fd^^) fs\p) ~ ^ C„.7» is, for |xr | ■ r„ - \a^\, le.ss in absolute 

I 

value than the gc*ncral term e, of a lore-agreed convergent senes ol 

real positive terms. Then the serit‘s IS V,{z) conv<’rges nni- 

.s^l 

lormly in any finite region of the ])lanc, other than at the jxunls 
and is expre.ssible about any point bj' a powder series, and near 
u>, 0(~) ' A(^) is expressible by a power scries in z • a,. I'hus 
y{z)-‘q}(z) is an integral function. In particular when all the finite 
singularities ol F(^) are poles, I'(^) is hereby e.xpressed as the sum 
of an integral function and a serie.s of rational functions The 
( ondition J iA(j) ! • - e, is im^io.sod only to render the series 
umformly convergent ; this condition may in particular cases be 

1 

sati.sfied bv a series where Al") - - and 

I 

.\n example of the theorem is the function ircoiirz-z ^ for which, 
taking at first only halt the poles, f,{z) -i/L-i) ; in tlii.s case the 
senes llA(-) where r'^(r) (c-.s) ' i is uniformly convergent; 

thus ircoiirz-z S [(c- .s)-’-}-.? M, W'liere s-o L excluded from 

- oD 

the summation, is an integral function. It can be jiroved that this 
integral function vanishes. 

Con.sideriiig an integral function f{z), if there be no finite j)ositions 
of z for which this furution vanishes, the tunctiou \{f{z)] i*; at once 
seen to be an integral funclion, <tt{z), or /{.:)=cxj) [0{-r)J ; if liowevcr 
great K may be tliere be only a finite number of values ot z for which 
/(z) vanishes, sav j-Uj, . . . then it is at oiue .seen that /(") — 
exp ' a, „)'•»•, where </>(z) is an integral function, 

and hj, , , . h,„ are positive integers. If, how'over, f(z) vanisli for 

a where I tf, jt, | |^ . . . and limit ! a „ ) - 00 , and if for simplicity 

we assume that z -n i.s not a zero and all the zeros r/.,, . . . are 

ot the first ordc;r, wt; find, by applying the preceding tlieorem to 

the function /!-) - exp [fl>{z)] 11 {(i - v.vp <pn{z )] , 

' t") ^ ' ji =. I 

where i*' an uilegral function, and q>„{z) is an integral polynomial 
z z~ 

('f the form dfM - .,4 ' . The number s may be the 

fit, 2a* sa;^ 

‘.ame for all \ allies ol n, or it maj" im rease indefinitely with n ; it i^ 
sutficient in rin>’ case to take 5 — ;;. In particular for the function 
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sin Ttx 


, wc have 


where «--o is excluded from the product. Oi again we have 

{(‘+ 0 3 '* 

w'liere C is a constant, aiid l’(v) is a function cx]>ressible when .1 is 

real and positive by the int<*{^ral / c~*t' V//. 

.'a 

There exist interc.sling investigations as to tlie connexion of the 
value of 5 above, the law of increase of the modulus of the integral 
function f(z), and the law of increase of the coelficjcntb in the seri* 
/(r) r- as ?? increases (see the bibliography lielow under Integut! 
Functions). It can be shown, moreover, that an integral function 
netually assumes every finite comple.x \aliie, save, in exc(‘i>tional 
c.LSCs, one value at most. For instance, the fiuiction exji (2:) assumes 
every finite value except zero (see lielow under § 21, Modular 
h' unctions:). 

The two tlieorems given aliovc, the one, known as Mittag- 

J. efllcr’s theorem, relating to the cxpressioii as a sum of simpler 
functions of a function whose singular points have the pioint 
c=^c 50 as their only limiting point, tlie other, Weierstrass’s 
factor theorem, giving the expression of an integral function as 
a product of factors each with only one zero in the finite part of 
the jilane, may he respectively gencralize<l as follows :~ 

T. If ffj, a.,, flj, . . . he an infinite scries of isolated points having 
the points ot the aggregate [c) as Iheir liuiiling points, so that in 
any neighbourhood of a point of {i) there exists an infinite number 
of tlie points (7,, and wilh every Jioinf at lliere be associated 

a ]K3lyii()mial in (j-rtJ-h say if, ; then there exists a single* vahic‘d 
function whose region of cxisti'iice extdudt's only the points (a) and 
the points (<), having in a jioint a^ a pole whereat the expansion 
consists of the terms ff,, together wilh a power scries in 
the function is expressible as an iiifiniti* series of terms g, *“7„ 
where 7, is also a rational function. 

11. With a similar aggregate (a), wdtli limiting points (<), siipposi' 
wilh evi'i'y t>oiut a, there is associated a jiositive integer r,. Then 
there exists a single ^ allied function w'hosc region ot existence 
excliKles onlv 1h<' points (/), vanishing to order r, at the point //„ 
l>iit not elsewhere, ex]n*<‘ssil)le 111 the form 

^vhe^e with every point is associated a jiroper point r„ of (r), and 

/ 

/!„ being a ]>roporly chosen positive integer. 

If it should ha]ipen that the ]>oinls (() determiTU* a path di\uUng 
the ])lane into sepaialed regions, as, for instance', if a„ H(f - i/'h 
ex]) (iV^/2.77), w’hen (e) consists of the jioints of the; circle I,*!— K, the 
]>roelnct expression above denotes different monogenic linntions in 
the different regions, not continiiable into one another. 

§ Q. C otisiruclion of a Mojwf:^e}nc h'lmciinn with a pven Region 
of Existence. — A series of isolated jioinls interior to a given 
region can be constructorl in infinitely many ways wliosi* limiting 
fioints arc the lioundar}^ points of the region, or are boundary 
points of the region of sncli denseness that one of t!»em is found 
in the neighbourhood of every jioint of tlie boLiiidary. howe\’«T 
small. Then the application of the last (munciated theorem 
gives rise to a function having no singularities in the iiiterror ot 
the region, but having a singularity in a boundary fioint in every 
small neighbourhood of ever\' l)oundar\' point , this function 
has the given region as region of existence. 

§ 10. Expression of a Mono^'-nic Function hv 'r cans of Rational 
Eitnclions in a given Region.— Suppose tl^il we have a region K<, 
of the plane, as pre>iously explained, for ail the interior or 
boundary points of which z is finite, and let its boundary points, 
consisting of one or more closed polygonal paths, no two ed 
tvhich have a point in common, be called Further suppose 
that all the points of this region, including the boiindarv points, 
are interior points of another region K, whose boiindarv’^ is 
denoted by ('. Let 5 be restricted to be within or upon the 
boundary of ; let be finite points upon ( or outside 

K. TTen when h is near enough to a, the fraction {u "h) (z — h) ^ 

is arbitrarily small for all positions of z : say j 

^ i f , for a - \ ' 

. Z r> 


the rational function of the complex variable /, 

{: i'l"} 

in which n is a positive integer, is not infinite at but has a 
pole at t b. By taking n large enough . the value of this fund ion , 
for all positions 2 of t belonging to K„, differs as little as may be 
desired from (/-(/) Bv taking i* sum ol t(*rnN such as 

"■ -Vi, '.[■ 

WC can thus build a rational function differing, in ^aiLlc. in 
!v„. as little as may be desired from a gi\en rational function 

and differing, outside U or upon the boundary ol R, from /, 
in the fat'l that while / is infinite at t-a, !•' is infinite only at 
i -b. By a succession of steps of this kind we thus have the 
j theorem that, given a rational function of / w'ho.se poles art* 

! outside K or upon the boundary of K, and an arbitrary point c 
outside k or upon the honnrlary of R, which can be reached by a 
finite continuous path outside K from all llu* ])olc.s of the rational 
function, we can build another rational function differing in R^ 
arbitrarily little from the former, whosi* pules aie all at the 
})oint c. 

Now any monoRcnic function f{t) whose region of (lefiiiitioii includes 
C and till' mtt'iior of R can lx* represented at all point" z in 

I ^ ' 2ltl ' f - Z 

I where the jialh of integration is This inb gial is the limit tjf a 
sum 

^ 1 /' 

Ztrt^ - z 

wdierc th(‘ junnls t, are u])()n C ; ainl the proof we have given of the 
<*xistonc(' of the limit ''?]lO\v^ llial the sum S convergi's to /(z) uni- 
formly in regard to wlieii z is in R,„ so IImI we can simpose, when 
the subdivision ol C into intt'in als t,^)-f, has been carried snfiiciently 
far, that 

iS-/(ir)'-re, 

lor all poinS 2 t)i where » I', arbitrary and agreed ujion belorehand. 
'I he function S is, howeve r, ;i rational Intic tion ol . with |)ol<*s upon C’, 
th.it is e*'ternal to K„. \\<' e.m tliiis imd a rahoiial liinction dillermg 

tirbilranlv liU’*' fiom S, and then-Joie aihilrarily litth* lioni /{z), 
lot .all ]Kunts „ of R„, with j)oles at .11 bitrai’N’ positions outsifle 1^, 
which can be* reached by finite* ce>n tin nous enree*s lying e^ntside R 
Irom the peunts eif C. 

In partie nlar, te) lalce* the- simplest ease, it (' be sunpli- ele»sefl 
polygons, nnel V he a path I0 wdnch (' .ipproximates l>y tailing lie 
niimhcr ol sides e)f f' e'ontiniially great eT, we eMii lind a lational 
function elifleriiig atbitran/y iin’e J/ojn /[ ) i<n iiil j)e»nl . e)l R„ v\hf>s* 
pole's are* at ejiie* linile' ooiiil . e xte-ni.d to I' Rv a tianstorinatie)!! 
oi the lorm with tlie ai^piopriale < hange- in the- latienial 

lime lion, we e.in Mip]>e)se- this point e le» Ik at mliints, in which i'a--.e- 
the nitiemal Imic.'iem be-eome*s a polvne.iiiial Sujjper e- 1,, t.„ . . . 
to be an inele'finit 'U e.eadmiie*el .se«pience- ol real mimbeiN, 

foiiverging to z<-re», and 1*,. to be the ])olvnoniial .sue li th.il, withm 
( , i» _ then tlie* infinite* m-iu-s iio'in.ds 

Pp.'-j 5 ]\'Jz) \\{')\ , •, 

whose sum to a teims is e eai\-!-rgr s tea' all nnip* \'a!mis ol ;; and 

reprt*se-nt" /('.) will .in 

Whe*ii C ce»ii' isi , of a serie-** <»f fh.>e e)nne e teil ])olvge)n: , •/line ol 
which mav nie-hule otliers, and, by inrre'a*.i.ig infle*linite*Iy the nimibe-i 
of -.iejes e 3 f the pr»| /gem*. T. tin- pe»in1s ( be-e eune ttie* boiinelarN- jKeinfs 
I’ ot a regum, we- e an su)'pose the- poles e)f lh»* ratiun.d innctioii, 
construe'te'ei U) a])pToxiTn;il<- to /(.") within R„. to be- at j)oiiil ; r.j I'. 
.\ series oi rational, functions e)f the form 

H, ^ ... 

then, as before*, represents /(.?) witliin R„. \n«! R,. nn'>\- be taken to 

e emiciele as nearb as desireel \dth the iiUe-rior eit lli.- region bounded 
bv r. 

Exprrssijii of ( i -z) ^ bv means of Rofynoiniah. Appu~ 
caUonw—We pursue the idea-s just cursorily explaiucel in some 
fui ther detail. 

U-t r be an arbitrary r'-al ]»ositiv(* qiiantitv ; putting tlic com* 
plex vanal>Io <’"-f * ni, cntdee.e lh<- points e 1, \ t i e bv means 
of (i.l the straiglit. lines 7/.- j a, freun :::-'i 1f3 J -* e , fii ; .'i senn- 
eircle convex to ( -o of equatieui h' t)‘ -e ir-d-^ (lii.) a .e riiitire:,le 
loncavc to e"- (3 of cquatuai (■ - i *- >j - a\ I lie epiaulitie-s 
I aiiel a aie to remain fixed 'lake* a positive inte'ger i so that 

M is less than iinilv, and tmt er laK*- 

r rt ' ■ ^ o 


f . - H 


. r., -- I •+ f ; 
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if Ho, . . . H, be positive integers, the rational function 


I i imite at f = 
function 


:i, .ind has a pole of order Wj at.('--c, ; the rational 

is thus finite except for where it has a pole of order Mi««; 

finally, wiiting 

the rational function 

r (I - i) 'll -a,j(i - V* 1(1 . . . (I 

has a pole only at i - 1 -r c, of order . . . h,.. 

The diffeienre (i - i - U is ot the form (i - where I*, of 

the lor in 

. /j», is of the form 
-Pi -pjPa -I- -PiPaPa - • • • : 
theielore, if - ipij, we have 

' I’l + 1 - . . . (i -I r,) ( M r.j) . . . (i + f*) - i ; 

now, so long as f is without the closed ciirvi* aliove descnlx^d round 
( . 1 , s' I -f t , we have 

; I 1 1 r/r 

i-'ri^'i/’ I f 

and hence 

1(, - j', ‘ U'- ,r‘i(i , 

fl + (r"»)"l«2 • • • Mr - 1 _ I j , 

l ake an aibitiarv real positive i, and /x, a jiositive number, so that 
f'* ■ I - ut, tlien a value ol n^ such that fij{i -f jj.) and thereJoie 


1 • (I -pi){i -pa) . . . U 
in which tlu re are e(]uahties among pj, p.^, . 


e’'hli /*, .ind values foi Mg, 


T 

II. If . 


- ; then, as i + we ha\e 


I ( - i) ' " U , • M M ‘ 1 - * 1 " 4 - 

aud therefore less than 

,1 ' (fX, I 

which is less than 


. . 4- 

i}, 




*11- 


where H 


. jc , that is, it bec-omes a iKjlynoinial in say 
is also a jH>l>'noinial in and 

I - < I » L> * f J 

the; lines rj ~ ia become the two circles expressed, if i= r4*/v, by 


(v ) 0^ i 




Die points (?; - o, .»■ - i - a), ■ n. i~ j -^-r -h n) become respi^riiveJv 

tht‘ futtutf. (r f% » r(i - > n). ( i' o, r\i a r f «)», \vl»t>st* 

Jiiniting positiona lor a -o aie respectivelv fV--o, fv-o, 


-oo). 'I'he circle (i 4 r}'^ ; v- ch 
( 14 -C)‘\{l i c)*, 

2pi 2, a 


)y/ir can be written 

\'y ' O'.l 


when* ^ - Jric-t- i)/W : its ordinate y, for a given value of x, can 
therefore* be sii])posed arliitrarily small by taking a suflicicntly small. 

We have thus proved the following result : taking m the plane of 2r 
juiy finite region of which every interior and boundary point is at a 
finite distance, however short, from the points of the real axis for 
which i V1500, ive can take a quantity a, and hence, ivith an 
arbitrary c, determine a numbiT y ; then corresponding to an arbi- 
trary *, wc can determine a polynomial P„ such that, for all points 
interior to the region, wc have 

i(‘ “--')-Pm 

thus th. series of polynomials 

P, 4 -(R,-P,) + (Pa-P«) + ..,, 


sucli that o-" 2 <- — tr-”,, 


constructed with an arbitrary aggregate of real positive numbers 
fif *‘2* ^3f • • ' their limit, converges uniformly and 

represents (i --?) ' for the whole region considered. 

I § 12. Expansion of a Mono^ente Eunrtion in Polynomials, orer a 
I Star Pegion. — Now consider any monogenic function f{s) of which 
j the origin is not a singular point ; joining the origin to any singular 
j point by a straight line, let the part of this straight line, product'd 
I beyond the singular point, lying between the singular ]ioinl and 2- 00 , 
I be regarded as a barrier in the jilane, the portion of this straight line 
! from the origin to the singular jjoint being erased. Consider next 
I any finite region of the plane, whose boundary jioints constitute a 
I path of integration, in a sense previously explained, of which every 
• point is at a finite ilistaiice greater than zero from each of the barriers 
j before explained ; we siqipose this region to be surli that any line 
! joining the origin to a boundary point, when produced, does not 
I meet the boundary again. For every point i' in this region R we 
can then \vrite 

where f{x) represents a monogenic branch of the function, in case it 
lx: not everywhere single valued, and t is on the boumiary of the 
region. Describe now another region K„ lying entirely within K, 
and let i' be restricted to be within R„ or upon its boundary ; then 
for any ]Joint t on the boundary of K, the points of the plam* foi 
which is real and positive and equal to or greater lhan i, being 
]>oints for which \z\~ \ i\ or j jr , > 1 / 1 , arc without the region R,,, and 
not infinitely near to its lioiiiulary points. Taking then an arbitrary 
real positive e we can determine a ])olynomial in xt~^, say P(i/"'j, 
sucli that for all points i in Rq we have 

!(i - 1/-^-*- Plic’) ■ ^ : 

Die form of this jiolynomial may be taken the sanu* for all i>oints t 
on the boundary of R, and hence, if K be a pro])er \'tiricible cpiantity 
t)l modulus not greater than f, 

'•!>r< 7 (-)- /f/( 01 '(W ')i ■-= i /'f/U)Iv 

where L is the leng^th of the path of integration, the boundaiy <.)t R, 
and M is a real ])ositivc quantity such that upon this boundary 
|/- 7 (f)'- M. Jfnow 

J'(D *) -■ ‘ 0 4 - Cl r/ * 4 * . . . 4 - 1 


tlA\, 


and therefoie less than f. 

'Ihe rational function I', with a pole at s'- i 4 -r, differs therefore 
tmiii (1 points outside the closed region pul about 

( I, t I ♦ ‘‘i by a quantity numerically less than «. So long as 
a riMTiains the same, r and <j will remain the same, and a less value 
of t will rcipiire at most an increase of the numbers Hy, ; but 
if a be taken smalh-r it mav be necessary to increiise >, and with this 
the comph'xitv of the function U. 

V i ’ . ‘S' ^ ^ 

Now,.„l • 

thereby the points f'-'O, i, 1 4 become tlie points z -o, 1, 00, the 
function (i -r)“* being given by (i ■ j)-‘=:r(c 4 i) -‘(i + ♦1)“* 

the function V becomes a rational function ol s with a pole only at 


and 


this give^ 




*1 I • cLiM/ 27 r, 

. . are the coi'l'luients in tin* ev- 


V(») - Kmo + < i/b '1* • • • 
where the ipiantities //,„ m,, /to, . 
pansion ol l(.\) about the origin. 

If then an arbitrary finite region be tonstniet(‘d of tin* kind 
explained, excluding the barriers joining Die singular points of /(») 
to ,1” cc, it IS powble, corresponding to :iu aibiti.iry leal jiositivi* 
number ir, to determine a number m, and a jiolynoiinal (.}(\), ot 
onier wi, such that for all interior jioinls ot this region 

’/(D-giOl' 

Hence as before, within this region /(r) can bt* repre.sentcd ]>y a 
senes of jiolynomials, converging uiiilormly : when /(,v) is not a 
single v.diied hnictiou the series rejiresents one branch of the tiiuction. 

The same lesnlt can be obtained without the use ol Caiu liy's 
integral. We ex]>lain liriefly the character ol the proof. It a 
monogenic lunction of /, 0 (/) be capabh* of t*xpri*ssion as a power 
series in t - x about a point a, for ; / - 1 and for all points of this 

circle ' VKOI • gt know that , 0 ''’''(.v) i - ’'(«!). lienee, taking 

a.ssigued positive integer /t, taking m so that 
for nz- nt we have (^4 h)^ ' (^')"> ^ve have 


It! 

and therelore 


\\ hrre 


{m. -t- n ) ! 


4 ' z) - 


^ iaV-vV 




, ^ « J g 

Now draw barriers as before, directed fi om the origin, joining Da* 
singular point of to j = oo, take a Imite region excluding all 
these barriers, let p be a (luaiitity less than the radii of convergeiici; 
of all the power series dcvdoinnents of about interior iioints of 
Dus region, so chosen moreover that no circle of radius p with centre 
at an interior point of the region includes any singular point of 0(^), 
let " be sucli that | </*{z) | •- g for all circles of radius p whose centres an* 
interior points of the region, and, .r being any interior point of the 

region, choo.se the positive integer n so that ~\v \ <^p; then lake Die 

points ai = xln, a2-2xln, a^^^xfn, . . . a„-x\ it is supposed that 
the region is so taken that, whatever x may be, all these are interior 
points of the region. Then by what has been said, replacing x, z 
respectively by o and xjn^ we have 
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with ,a^i -'g/p^ 2 ’"h 

provided {/x + ^Wi + i)^-- (2)’”* ^ ^ ; in fact for ii is sufficient 

to lake by another application of the same inoqualit\, 

rejdacin'T » respectivc‘lv by a, and v/n, we have 


where I ^ V ^ 

jn-ovided (/it + w^H- i)^ •: (^)’”2 ^ ^ ; wo take m.. supposiii" 

So long as Xo^»WovM“"~- and /bi‘^ 2 n“”"^ we have 
/A-i 2 »‘'"~“, and we can use the previous ine(|uality to substitute 
here for 0^^ ^ When this is done wo hnd 


^ Ao-OAj-o \W/ I 

wliere ‘ ' 2/;V/>^2’”'“, the iiiiinbers j«,, being lespectivoly > 
and w*-*""-. 

A]jplyiiig then the original inequality to xjn)^ I 

and tlien using the senes jud obtained, we find a s«‘iie> for tpf^Ma.j). j 
This piocess being continued, >vi‘ linally obtain | 

0W=v‘ v“ 

A,-0 A.j- 0 An- <» 

wheie h - \ + \» I . . . + X„, K Xj! X.^’ . . . X,,!, »«, - n-", im.j ii-'*-®. . . , 
m„ n', Jt| • 2g/2’««. 

By this foimula 0(-r) is represented, with an> lequired degree ol 
accuracy, by a pol\nomial, within the legion in question; and | 
thence can be e\pressed as beiore by a senes ol poluiomials con- 
verging imitOMidy (and absolut(‘l\j wiihin lids legion 

§ ij. A p lilt cat ion of Cauchy's Theorem to the Determination of 
Definite Inlep/ais. Some reference must be made to a method 
whereliy real definite integrals may frc(|uenlly lie evaluated by | 
use of the theorem of the vanishing of the integral of a fuiu tion ! 
ol a complex variable round a contour within which the function 
is single valued and non singular. | 

fh ^ i 

We are to e\ahiatc an integral ; w<‘ form a closed conioin j 

ol which the jKntioii of the real a^is from .v a to v b forms a jiait, 
and consider lh<‘ integral \f{z)dz round this (oiitour, stqqiosing | 
iliat the value of this integral can be determined along the < uive ! 
iorrniiig the completion of tlie contour The contour being supjiosed j 
such that, within it, /(•) is a single valuetl aiul iinile tunction ot tht* 1 
com])lex variable z save at a finite number ol isol.iled interior points, 
tin- contour integral is equal to the sum ol the values of |/(2 )a/« taken ; 
round lliese ])oinls. Two mslaiices will suthce to "explain the j 

method. (i) 'flu- integral / is convergent if it be undei' 

Stood to mean the limit when f, j, a, . . . all vanish ol the .sum of the 
integrals 

/> P"'' '=‘" . 

jo ' .^'.7r i c 1 hit , s ' 

Now draw a contour consisting in jiart of tlie whole of tin* positive 
and negative real axis from x - Jin to x ! utt, where i/ is a ])Ositiv<’ 
integer, broken by .semicircles of small radius whose lentres are the 
jioints X' — -J irr, X — + fiTr, . . . , the contour containing also the lines j 
X- «7r and a = - iiir for values of v b<*tvveen o and iitt tana, where o ; 
IS a small fixed angle, tin* contour being completed by the portion 
of a sf‘micircle of radius //Trseca which lies in the ujiper h.df of the 
])lane and is terminated at the ]ioints \ ' iiir, v iiTriaiia Koniid 

this contour the integral has the valiu- zeio The conln j 

butions to this contour mfegral aiising from the .semicircles of n'litres 
- .l(2.s - Oir, 4 i(2.s;- i)7r, .sup]K»sed of the same ladius, are at o:i< e 
seen to have a sum which ultimately vanishes when the radius of fh»* 
semicircles diniinishc'* f») zero, 'fhe jxirl^ of the contoiii lying on 

the real axis giws what is meant by 2 The contri- 

bution to the contour integral fiom the two straight portions at 

X -In IT IS 

/'/iirUno / iiWkiy tail 7 V N 

Jo V 777 r + fl' IITT I IV / 

where i tan I'v, - - - [exp {v) - exp ( - y)]/[exp (v) -l- exp ( - r)], is a real 
quantity which is numerically le.ss than unity, .so that the contri- 
bution in question is numerically lcs.s than 
rfiirtana 2ll7r 

/ dv o~ Of fb^'^-t than 2o. 

Jo -nViy-* 


Finally, for the remaining pari of the contour, for which, with 
K flic sec a, we have s~ l< (cos 0 +i sin 0 ) - Klvfuf), w'c have 

" ide iTan z~ cos ^) - exp(R sin (?)E( - iR cos B) 

z ' * ^ ' exp ( - I< .sin /phqiKcostp 4 exp(K sin B)E{ - ilfcos<y)’ 

I when u and therefore R is very huge, the limit of this contiibution 
j to the contour integral is thus 

I IT - a 

-I dO - - (ff - 2a) . 

Ja. 

Making n very large the result obtainetl for the whole contour is 

f* tan A' , ^ 

2 1 — dx - {it - 2a) - 2ac - u, 

Jo 

w'here t- is nnnieriically less than unity. Now su]>posing a to dimmish 
to zero we finally obtain 

Ja ^ 2 

(2) For another case, to illustrate a difterenl jiomt, we may take the 
integral 

; .,-1 


wheiem a IS real quantity such that o*-. i, and the contour con 
sists of a small circle, z = tK{iO), terminated at the points a - 7 cos a, 
y^-irsiiitt, w'here a is small, of the two lii;es y - ^r.siua foi 
I costt^ 1 sriRcos/f, where R sin /-f -- 1 sm a , and finally ot a large 
circle Z-- RE(i0), terminated at the points a R cos /:<, y -- ±Rsin/f 
We suppose* a and (i both zero, and that the phase ol z is zero foi 
> cos t. ^ AT ^ R cos /f , y - » sin a - R sin ji. Then on 1 1 os a ^ a R cos fi, 
y -rsma, the ]>hase ol z will he 2ir, and z* * will be etjual to 
Ar‘'^"M*xp [27rt(a - i)j, where a is real and positive. The two str.iiglil 
portions of the contour will thus togelluT give a contnhulion 


ntros^ X" ' 

[I -exp ( 2 ,rm)l 

It can easih' lx* shown that if the limit of z/{z} feir z 'O is zero, the 
integral jf{z)dz takin round an arc. ol given angle, of a sin.ill circle 
enclosing the origin is ultimal(‘ly zero when the radius of the circle 
din;inish(\s to zero, and if the limit ol zf{z) lor r ■ co is zero, flu* same 
iiitegi.d taken round an arc, of givi u angle, ol a large cin le whose 
ceiifie is the origin is ultimately zero when the radius of flu* ('irck* 
iiuieas(*s indt‘fiuitely ; m our case with f{z) z* \,(i l we Jiave 
zf{z) z‘f{\ I r), which, for o-- i, diminishes to zero both tor z o 
and fori' co . Tliiis, finally llu* limit ol tlu* contoui integral when 
y-o, K CO IS 

'*■ v'-> 

1 1 rap( 2 irl.() I H 

Within the contour f{z) is singli* \ alueil, ainl has a pole at -7 5« : ; at 
this ]»oint the phase of ^ is w and z' ’ isrx]) [i7r(rt - i), or - i \p [ina) , 
this IS tlu*n the resicliu* of f{z) at i - i ; vvi* lluis Jiavt* 


rxi>i 2 iria)]l^ W 


Ztti t*vj) (lira), 


A-- ' 

J I ' 


dx IT cosei {air } . 


§ 14. Doubly Periodic Inunctions. - An cxcriicnl illustration 
of the preceding principles is liirnished by the theory of single 
valued functions having in the finite part of the plane no 
singularities but poles, which havi* two periods. 

Before j>assiiig to this it may he convi-aiejif lo iii.iki* heie a Jew 
remarks as to llu* periodicity of (singlr v.ilueil) ntonogemc tiiuctions. 
'fo S.IV that f{z) is periodic is lo .say that then* t \isl 1 a ton*. taut t.* 
such that foi (*vei\' point zed llu- inf<rior 0/ the legion 0/ eAisleme 
of /(z) we iiave /(z ! ot) /{z). J Ins involves, considering all evisting 
jieriods u) - p-T Kt, lh.1l theie exists a lower limit ol p- \ o'- olhei 1h.ni 
zero; for olheiwisi* all llu* differential co(‘ffi(:if*nt.s of f(z) would he 
zero, and f{z) a con* 4 ant ; we can Hu n suppose lliat not both p 
and cr aie numerically less than c, where c (» Ileiui*, if g be any 
real quantity, since the range ( -- g, . . . g) (ont.ims only a finite 
number of intervals of lenglli c, and then* i.uinot lx* two jx'nods 
w -/» 4 iV .such that (11 -I 0 <'i (x-^ i)f, where /a, v an* 

integers, it follows that there is only a fiiiiit* niimlx r ot jieiiod.s 
for which both p and a are in the interval (~ R ■ ■ > H)- ConsuJeiing 
then all *he peruxls ol the function w'hicli are n*al multiph's of one 
period c , 'oid in ]>articular those periods Xw when in o X^ J , there is 
a lower limit for X, greater 1h. in zf*ro, and therefore, .since then* 7. 
only a tiuiU* number of such p#*riods for which the leal and imaginai> 
parts both lie between -g and a least value of X, .say X„ It 
il- XftW and X- MX„ * \\ wlien* M is an integer and o^X'. anv 
period Xw is of the form MB t X'w ; since, however, B, MB and Xw 
are period:., .so also is X'w, and hence, by the construction of X„, 
w'e have X' = o ; thus all periods winch arc real multiples of cn are 
cxj»res.sihU* in the form MB, where M is an integer, and B a period. 

If bcsidi* w the functions have a jieriod w' which is not a real 
muKiple of w, consider all existing periods of the form /aw i i^w' 
wherein /a, v arc real, and of these those for which i, o • i ; 
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as before lUcrc is a least value lor v, actually occurring in one or 
more j>crio<ls, say in the period + i/qw' ; now take, if fiut + vu 

be a pe riod, >»= NV^, » r', whore N' is an integer, and 
tiionct* fiu) -f Pbj ' " jt(o -f \ '(U' - (JLfjiui) -f p'u* \ take then /a - N N\,| + X , 
wiiore N is an integer and X,^ is as above, an<l o^X"- X„; w'o 
thus have a pi nod Nl24N'l2' t X'w ! p\'\ and Jience^ a period 
Vu wli'-reni \o, hence o and X'- o. All 

]ie!iods of ili(‘ lorm fjiu + uu}' are thus ('xprcssible in the form 
Ni> ’ N'12', wlu'i-e 12, 12' are* jioriods and N, N' are integers. But 
in lad ;iny ((implex ipiantity, 1' f /Q, and m particular ciny other 
possi?)le jjei'Kjd oi tin.* junction, is exprc.ssiblc, with /a, v real, in the 
form //(*) f K*>' : for if w w' p \ i<y\ tliH r(*(piir(‘s oniv 

\' ;ip-\ vp\ () fjLtr [ inr’, ((juatious which, since reel, 

always give linilo values lor p. am' v 

It tlius appeals that if a single value<l monogemv 1 unction ol *7 
be j'enodic, eithei all its periods are n.il niidtipKs ol one ot them, 
and Llien all are oi the lor:n Mi2, when; 12 is a ])eiiod end M is an 
integer, or else, il tie* function hav(* two periods whose r.ilio is not 
r(‘al, then .ill it:. ])ejio(ls a.r(‘ expressibl(‘ m tin* lorm Nl2 4 N'li', 
where 12, 12' arc.* ])f!ru)ils, and N, N' aie integt^rs In the former case, 
put ling \ jLiriziil, . nd the function /(.7) the fiiiu tion </i(j) 

lia:., like exp (<), th * ])eriod irti, and i' we lake / exp (0 or (' - -\(/) 
tli(,‘ iunction IS a single valueil fum tioii ol /. II then ni ]>.irticular /(zr) 
IS an mtegial fiim fioii, K'garded .is a fund ion ol /, it lias snignLirilies 

CO 

only for t -,o and / -co , aiul may lu' expanded in the form ^ iij*\ 

— / 

Taking the case when the single valued monogenic function h.as 
two periods w, w' wln^se ratio is not real, w<‘ can iorm a notw'ork 
of paralli'lograms covering the plane of .7 whose angular points are 
th(' points ( »- niu) 4- w'w', wlK^rein ( is soin(‘ constant and »>i, iw' aie 
all possible positive ;ind ii ’gative inb’geis; choosing arlulr.arily 
one of these jiarallelogr.'ims, and calling it the primary parallelogram, 
all till* vxilucs ot which the* fiiivdioa is at all capable occur for points 
of this firimary parallelogram, any point, z\ of the ]>l.ane being, 
as it IS called, / ouffruent to a detinite jioint, of the piimary jiar.illelo- 
gram, z' z bting of the toiin mw+«z'w', when.* w, w' an* integers. 
Sucli a function cannot Ik* *ui integral limctiou, Muce tlien, il, m the 
primary jiar.iUelogiam i f{z) ' M, it would also be the (sise, on a circle 
of c('ntre the origin and ra.diu.s K, that \f{z)\- M, and therelore, it 
^UnZ** be tlie expansion of the. function, winch is valid lot an integr.il 
function tor all hmto values of r, we should have \ a„ MK ", whii h 
can be made arbitrardy small by taking K large (!n(mgh. The 
iunction must then luive singiil.inties for finite values of z:. 

Wc consider only fuuetions for which these are polos. Of tJi(‘se 
there cannot he an inriuite nuinbiT in the pximarv paiallelogram, 
since th('n tliose ol these poles winch ate siifhciently near to oiv 
ol the u<Tess.inly existing limitin."; points ol tin* jMiles ivojdd lx* 
avbitiiiiilv iie.ir to one* anothei, contrarv to (he ch.iiactei ot a pole 
Su]))iosiug Ihe coustaut ( used m uainiiig the coiners of the par.illelo 
grams so chosen that no ]iole bills on the ]Mjrimet(‘r ot a parallelogram, 

it IS oksir that the integral j /{::)//z rniiml the perimetei ot Uk* 

piimar\ parallelogr.iiii vauislics , for the eh'im ulr. of Uk* mtegr.il 
eoiri‘sp«>n«ling to two .such ojipOMte perimeter points as z, ; 4 w 
(oi .IS z, z 1 (o') a.ic niutn.illv (le.striu li\c 'Hns intcgr.d is, howevc'i, 
(Mjn.d 1(* the .Slim of tlu: resiilm's ol /Iz,) at the poles mteran to the 
pai.ilk'K gram W'liich .sum is tlieu'lor • zero. Then* canmjt tliere- 
lore be such a fuiicliou h.iviug only one jioli* ol the lirst order in 
.\uy jiaiallelograin ; we shall .see that there can be such a function 
witli two poles only m aiiv ]).uaJlelogr.\m, each of the lirst order, 
with residues whose snui is zero, and that there can be such a function 
w illi one pole ol the si*c(jiid order, having an cxjiausiou near this poh* 
Kii the tonu [: a) ’’-4 (power .senes m i a) 

('oiisKhMui'; next the function </>{:) d is easily seen 

tlial an ordin.irv point ol /(;:) is an ordin.arv point of 0(zr), (liat a 
zero oi order m for f{z) in the neiglibourhood oi winch f{z) )ia.sa torni, 
(j - (i)"* multiplied hv a ]iower senes, is a pole ot 0(zr) of i*csidue «i, 
and llial a jiole of /(z) ol order « is a poh; ol 0(zr) of residue - « ; 
manifestly <p\z) has the two periods of fir). Wc thus infer, since the 
.sum ot tlie r<jiHidiU‘s oi 0{zr) is zero, that for the Iunction f(z), the 
sum ot the oveU rsoi its vaiusliuig at pomt.s belonging to one parallelo- 
• lam, ilw, IS lajnal to the .sum ol tlu* orders ot its poles, Xw ; which is 
bru'llv ixprcssed by saving that tin* number of it.s zeros is equal hi 
the 111 ! Ill her ot it.s poles, \pplving this theorem to the function 
t{z) - A, where r> an arbitrary constant, wc* have the result, that 
the luiietioii f{z) assumes the value A in onc^ of the ]>,aralle,logram.s 
as m.tuv time.*, as it becomes infinite. 'I’liiis, by wdiat is proved above, 
overv coiiceiv.ible complex V'.alue does ansi* as a value tor the doubly 
pcriotlic timction fiz) m auv one of its parallelograms, and in tact 
at least twu v* The uunibei ol time.s it arises is calhxl the ortUt of the 
limcticMi ; tlu result .suggests a property ol rational lunctions. 

('ousider further the integral j where f'{z) tiken 

round the perimeb'r of the primary p.irrilU‘l()gram ; the contribution 
to this ari.smg from two opposite perimeter jioints such as z and z: 4 - w 

i.s of the form - u> which, as * mcrea.scs from z,^ to + u gives. 


ifX denote the generalized loganllim, -wjX[/(£'„ i u?')] -X[/(rft)]}, that 
is, since f{z^^ + w') = /(Zq), gives 2iriNui,whorc N is an integer ; similarly 
the result ol the integration along the other two opposite .sides is of 
tlie form ziriN 'w', where N ' is an integer. The integral, however, 
IS ecpial to 2 iri times the sum of the residues of zf‘{z)/f{z) at the poles 
interior to the parallelogram. For a zero, of order m, of f{z) at 
the contribution to this sum is ziriwiu, for a pole of order n at z-^h 
Iht* coiiiribul ion is - 2 Triuh ; we thus infer that ^ma - = N w + N '(*»' ; 

I his we cxqire.ss m word.s by .saying that the sum of llic values of z 
where /(zr) o within any parallelogram is eipial to the sum of tlu* 
values of z wli(;re f{z) x save for iiitegr.il multiples of the periods. 
By considering similaily the Iunction /(z) - A where A is an arbitrary 
constant, we [irovc th.it each of these sums is ('(jiial to the .sum of 
the values of z where I lie function lakes the value A in the paral- 
lelogram. 


W’e pass now to the construction of a function having two 
arbitrary periods (.i, <•/ of unreal ratio, which lias a single pole 
of the .second order in any one of its parallelograms. 

F'or tliis cfJiisidcr first the network of parallelogram.^ wliose cornels 
aic tlu* points <2 + where oF take all positive and 

negzitivi; integer value.s ; putting a .small circle about each corner 
of this network, let F Ik* a point outside all these circles ; tliis wall 
be interior to a p.arallelograni whose corners m ordei may be denoted 
by z:,„ Zft 1 w, z„ i w + a»', -4- lo' ; wc* shall denote + u> by A^„ Bf, ; 

tins parallelogram II„ is surrounded by eiglil other p.arall<dogram.s, 
forming witn II,, .i larger parallelogram llj, of wdiich one sale, for 
mst.'ince, eontams the jioints z„ - w - w', z„ ~ (o', z„ -- w' ! (o, Zq lo' -i zw, 
vvhiidi we slwill ch'iiote by A,, B,, t',, T), This paralltdogram ll| is 
surnjunded by sixteen of the original jiarallelogiam-., forming with 
II, a still largc;r ])arallelogr.'Lm II.^ of wliich one side, for instance, 
contains tin* points z„ - Zio - 2(o', z„ - (o - zto', - zco', z^ -l io-Z(u', 
2 u}\ z,, I- 3(0 - 2to', which wc .shall denote by A.^, Bi, 1).„ 
K.,, ho. .\nd .so on Now eoivsider tlie sum of the inverse cub(\s (>i 
the distances of the ]K)in:t P from tlie cewners ot zill tin* original 
parallelograms. The sum wall contain the terms 


Sn 


1/1,1 ) / ^ ^ \ 

} 'All V PA ? J ’B? PC*/ ; ^ V I »A :] PB» ^ PKlJ j ' 


and three other sets of terms, eacdi infinite in niimlier, formed in a 
smnlai way. It the ))erpt*ndicul.u>} Irom P to the si(l(‘s A„B,„ 
A,B,r,, A.,l5.T.J.>.^£y, .'iiid so on, be />, /» i (/, /» i 2(j a.n(l .so on, tin* 
sum S„ is at most ec]ual to 




J 

' ■ ’** (/> -4 »'/)■* ' 


- -f- 4 

oi w'hicli tiie gen(*riil term is nltmnitely, when n is large, m a ratio of 
(•(jii.ilitv with 2(f~"'n-\ so that tlie seru*s m coriveigent, as we know 
tin* sum ’ to be ; tliis assiinns that />-t-(): if J' be on 


tlie priKji lor the coiueigeiice ot S„ i/Pz\3 is tlie same Taking 
tlie tliree otlior sums analogous to S„ wk‘ thus reach the result that 
the .scries 


0(Z) zl'jz- 12)'^ 


w'hcre Bis wui-f w\p\ and w, ni' .ire to lake all ])Ositivi' and negative 
integer values, and z is any point oiit.sid(‘ small ( iides di*scn])ed wath 
tin* points i> as eenlrt's, i.s ahsolntelv i anvergent. It.s sum is therefore 
mdcpeiidenl ol the order of it.s terms. By the u.tture of the prool, 
winch holds for all ])Ositioiis oi z outside I lie small circles spoken of, 
tin* senes is also cl(;atly vnijormlv cornier iicut outside tfiesc circles 
Hath term of the seri(;.s being a monogenic tuncticm of z, tin* scries luav 
therefore be differentiated and integrated outside Uiesr.* eircle.s, and 
rejireseuts a monogenic lunidioii. It is clcxirly ])eno(Ii( with the 
fieriods u», to' ; for 0(3r 4 u>) is the same .sum as 0(z) with the terms 
in a slightly different ordi'r. Thus 0(z 4 co) -- 0(z) and 0(z i w') - 0(z). 

Con.sidc;r now iJn* func tion 


/(") 



where, for the subject of integration, the .area of uniform convergence 
cle.irlv includes the point z o ; tliis gives 


.ind 


m 


I v.f ' . _ * ' 


w'herem is a sum rxcludiiig the term for wliich w -o and =o. 
Henci* /(z 4 («j) - /(z) and /{z 4 u;') * /(z) an* both independent ol z. 
Noticing, liowever, that, by its form, /(z) is an even function oi z, 
and jiutting z ^ .Jio, z- - jeo' ri'spectivtdy , we infer that also f{z) 
has the two periods co and (o'. In the primary parallelogram !!„, 
howK'ver, /(z) is only infinite at z = o in tlu^ neighbourhood of winch 
its expan.sion is of the form z-'** 4 (power .senes m z). Thii.s /(:) is 
such a doubly pi'nodic function as wxis to be constnictcfl, having m 
any parallelogram of periods only one pole, of the S(*cond order. 


It can be shown that any single valued meromorphic function 
of c with (o and o' as periods can be expressed rationally in terms 
of l{z) and <Mc), and that [</'(c)]“ is of the form 4l/(c)]‘* + z\/(s) + B, 
where A. B are constants. 



FUNCTION 


319 


To prove the last ol these- results, we write, /or :li], 

_L 3^' 

12 « 12 -* 12 ^ 

and hence, if 2)'/2 -” = <r,„ since 2 ' 0 *<-"~**=o, we have, for sufficiently 
small z greater than zero, 

/(^r)- 3^2.--+ 5 (r 3. . . 

and 

<ft{z) - - zz ■' + Oa-g. ^ + loa.^ . r"* + . . . ; 
iisin;/ these series we liud that tlie function 

r(2) = LV>(^)T“- 4 [/ (-)]•* ^ 

contains no negative pow-ers of r, being equal to a power senes in S' 
beginning with a teitn m zS The tunctiou Fl-r) is, however, doubly 
prriodR, with ])eriods w, w', and can only Ik- infinite when eitht-r 
f(z) or <p{S) is infinite ; this follows Ironi its form 111 f(z) and 0{-) , 
tliiis ill one prirallelygram ol jieriods it can be inlinite only when 
z - o ; w'c have proved, howTver, ilial it is not iiitinite, hut, on the 
contrary, vanishes, when z o. Being, therefore, never infinite lor 
finite values of z it is a constant, and therelore necessarily ahvavs 
z(‘ro. J hitting therefore f{z) -• f and (f>{L) Ui^/i/z we see thai 

- boa.;- 1 ^ . 

Historically it was in the discussion ol integrals such as 
W (41^'* “ boffjj . jT - T 40<r.;) ' , 

regarded as a branch of Tnt<‘gral ('alciiliis, that the doubly periodic 
functions arose. As in the familiar case 

i l’^(i r) -‘H, 

Jit 

where f=-sin z, it has proved tiunllv to he simpler to legard as a 
function of z. We shall conn- to the other point ol view below, 
under § 20, Klltpitc Jntegyals. 

To prove that any doubly periodic fuiK'tion F(-) periods 
u), (I)', having poles at the points s- . . . 0 - of a parallclo- 
gram, these l3eing, for simplicity of explaniif ion, supposed to be 
all of the first order, is rationally expressible in terms of */>(c) 
and /(z), wh" proceed as follows : 

Consider the expression 

+ *2 

where A, = /(rt,)i s ‘Oi abbi(*viatian foi /{z) and ij for and 
<ir.O»ni (ir»0wi-'>» denote integnd polvnoiiuals in f, of respective oiders 
in and 'm-z'so that there are zm uuspccilied, liomogeneouslv 
euleniig, constants m th<* numerator. It is supposed that no om- 
ol the points . . . u„, is one ol the points mw i m'a' when- f{z) - 
The function <P(z) is a monogenic function ol with tlu- p<-riods w, o/, 
becoming infinite (an<l having singularities) only when (t) c 0^ <»r 
(2) one o‘f the factors is zero. In a peiiod pandh-logram 

including z o the first arises only lor i -o; since lor ^ - a., v is in 
a finite r.ilio to “ I Ih*' funetioii »h(r) tor { - 00 is not mfinil<‘ 
provkksl flu; coefliueiit of in (i,i),„is not zero, thus 'Hi is 
regular about z o. Wlieii y- iV —0, that is /{z) /Ut,,)^ we li.ive 
I ww -I ui'uj'y and no ofluT \,ilne.s of xr, in an»l w bi iiig 
iiifegers ; suppose the unspecified co'-fficientN m fhc niinierafoi so 
taken that tin- numerator vanislierl to tlie first order in eacli of tin- 
in }K)iiits (/,, . that is, il 0(r/;) -- H., and therefore 

0( - ««) - - B,, -*0 that w-e have tlv in n-lalioiis 
(A..I),. - BJA,,!)., ,, o, 

then the lunction 'I’fx:) will onlv have the in poles rr,, . a,y 
noting flirt Iiei Ihe in zeros of I'(^) liy e/, . - a„.\ jnitlmg /(«/) 

ijiidS) B/, suppose the eoelhcieiits ol the numerator ol ‘Im 
satisfy the further m - 1 londitioiis 

(A/.i),„ ' V » 

for 5 - I, 2, . . . (w- i). The rabo-s of the zin coethcienls m the 
niimeraloi of can always be chosen so that the tn » {in ~ 1) hiuai 
( oiiflitions arc all Scitishc-d. ('onsirh-i llu-n tlic latio 
F(r)/<li-) 

it IS a doubly periodic iuncfion with im singularity other than the 
one pole rt„/. It is thereton* a constant, the niiiueiafoi of *1'(' ) 
vani.-iimg sjKintaneouslv m a,,/. We have 
l {z) .-Vlii, 

where A is a constanf ; by wlncli is expresserl rationally m 

terms of f{z) and 0(2), as was desin-d. 

When 2 = 0 IS a pole of F(2), say of order i , the other ])ole.s, eac.h of 
the first order, being r/,, . . . a,,,, similar r<-asoiimg can be applied to 
a limclion 

(i'.n. + r/fi'.n- 

(y A,). '.Tc- A.,,)’ 

where A, k are such that the gn-ater of zh - zin, zh ^ \ - zin is erpial 
to v \ the ca.se where .some of the poles . . i/„, are multiple e. 

to he met by mtroduemg corresponding multiple factors in the cl'o 
nominator and taking a corresjiomling numerator. We give a 
solution of the general probh-m below, ol ;• ditlerent form. 

One important apiihcalion of the n-snli is the theorem t.j.it the 


/(2 + /)+/l2,.f /(/) 


He 

a;, 

i to 


/unctions /(^ + 2), 0(^1- 2), which are such doubly periodic function of 
2 as have been discussed, can each be expressed, so far as they depend 
on 2, rationally in tenns of /(.?) and 0(2), and therefore, so far as thev 
depend on 2 and /, latumally in term.s of f{z), fit), 0(2) and 0(/b 
It can ill fad be shown, hv reasoning analogous to that given al)ov»*. 
that 

(-0(2) 0{/)7^ 

'/(o J ■ 

Ihis .shows that if F(2) be any single vahu-d monogenic function 
which is doubly periodic anil of meiomoi |)hie cliaracter, then 
F{2 4/) is an algebraic function of F(2) and !-(/) Conversely any 
single valued rnonogciiic function ol ineromoipfuc eharai ter, 
which IS .such that is an algebraic lunclicm of V{z) and V(f), 

can be shown to lie a doubly )ieno(lic hind 1011, or a function obtained 
from .such by degeneration (m virtue of spi-eial lekitious ionn<*(tin" 
the tuiidameutal constants) 

'I'lie timctinns f{z), 0(2) above are usuall} denoted by ‘‘Fhh if'12) . 
turther the fund.imeulal differential equation is usu.illv wntten 

and the roots of the cubic on the right are denoted by e^, e., c,, . 
lor the odd lundioii, '!|.b2, we have, lor the cougnieut aigiiineu's 
- .bi> and fw, 'T'(^w) _i;r(-^tj) _ * 'T'(iw), and hence '^'(,507)- o . 

hence w-e can take c, - '’li B ‘ 

then lie proved Ifint [']J(2) - \ Iw) ■ c,] (‘1 -- c.^)(Cj - c.J, witli 

similar equations lor the other half penoils. ('onsider more juirticu 
larly the Innction wcond 

order at 2 o, its exp.insion in its neiglilioiirliood l>eing of the form 
2--(i - c,2"a .\2‘-i . . .); having no other pole, it has therelore eilhe- 
two zeros, or a double zeio m a period pajidlelogiaiu (ui.o*').^ In fai 1 
near its zero Aw its e^])ans|ou is (i Aw)').b(Au>) t .1(2- W)''|F{Jw) - 
.... we have seen tlud o , tJiiis jf Jia.s a zero ol liie second 

order wherever it vnuislies. Thus it iqqieais that the stpiaie root 
^TH2) -Cjji, if we attach a dclinite sign to it lor some ]>.irlu ular vahu 
ol 2, is a single v'alu'-d function ol 2; for it can at ino-.f have two 
valuer, and the only small circuits m tin plane which could lead 
to an inlerchcinge 0/ lliese values are tliose about either a pole or .* 
zero, neither ol which, as wi- hav<* sei n, li.is tins etteid ; the fiinetioii 
is therefore smgk' valued for aii\ ciiiuit. Dniotmg the fimdiou. 
for a moment, liy f^{z), we have- /,(2 ♦ u») - f /,{2), /,(r 1 w') -» /,(*i , 

it can be seen by eonsiderations ol loutmiutv tied tl-e right sign 
m either of tliesi* eijuations does not vaiv with 2: not both thes«“ 

I .signs can be positive, since tlie lumiion lias only oiw poh*, of the lir.M 
order, in a paralk-logram lw,w') , from the evpau.siori ol /.(2) about 
z i>, namely 2 ’(1 — ), it lollovvs 1h.it /|(2) is tin odd 

fiiiictum, and hem e /,(-bo')- - /,(Aw'), w-iiicfi is not /eto siiu <- 
• /,(.b.>')r-’ Cj-c,, soihal w'(‘ hav-e /jbH u'i - •/]{'). au <-(|iiation 
/,(2‘-w; -ft{S) would then gi\«‘ /|(2 I w I w') .md lu-im' 

/,(Aw I Aw ) ,,( - Aw jU/), ol winch the latter is /,(Aw 1 b.i ) ; tin . 

woiil i give /diw I .bt> ) o, wlnlt‘ 1 iw’),“ ^ We Ihn 

mt<*i tliat f^{z i (.') |^^z), f\{z 1 ij') ‘ u- - <■- ) “/A" 

The tiinitioii /,(2) is tliiis .tonliy pf-rifulii with Hie prinKls i-j and 
>(,)', m a paralh-logiani ol wtnih two sidt-s .ne w .md it li.> 
i>o!i at 2 o, 2 - (-)' each oi tlie 1 ip 4 older, and zeios ol the firM 
ordi 1 tit *’■ .Aw**, z ~ AwS co' it i-^ ihiis a doiibl\' jieiioihi luilitioli 
I o; the seiond ordi-rVilI) 1 wo dili' n id poles o' Hie Inst iiid'U m it 
I pai-tillelogram (w,2<.)') W. niav -.mnlailv ( ousidei Hie him fiou , 

! /..t”-} IC |-0»') ' /...(?)» A.(2-|-U') ^ 

’ /..(-tad) /., 2 , /;.( • O’) /,( 2 ), /..! H 0’ I o-') *y) 

, iakmg u z(r, r,)\ wdh a (l« fmile del< 1 mination ol the ciuisttiid 
I (f- (\)K d rs u.siial, takm;-, the prehimii.uv signs so tliat lor 2= n 

i e.uil of2/,(2),2/.42),2/.,(2) isetpial to 1 I , to pUl 

1 I'l i» ^ 


'J') 


dv ' 
smnlaily 
' . ( ,1 n I e 
d > 


/,( )’ /:Jzy 

k" (I'j <•.),(!•, <■,). K l-t''! ’’J* 

! tliii'- IS an o'l'l 'lo'ililv IiciiimIh' turn lion ot tlii' si ronil <Ji‘i< r 

I With the peiiods .|K, 2?K, having jioles ol the Inst onh i .d it ' 
n 2l\ i iK", and zeros ol th<* fust onlei at n n 2K 
entiH.diitn) an* even doul>ly ]»ei iodic finii IpuI’ wliose peiiods 
w'ritt»-n down, and sir(a) -i cii-in) i, A‘ sn "q • dii-ta) * , 
sn(n) vve at onee find, Irom Hn‘ relations given Im-p*, that 

fin , . ... , ' 

*■■) . 

if we put i siu 0 we have 

i, 

r /0 

and it we call 0 the amplitude of u. we inay write 0 amfu), 2 sin 
amtn), which explains the ongin of the notation snlu) Siiml.iiiy 
cn(«) IS an abbreviation ol cos ani(n), ami didw) ol A.ain(n), wJieie 
M<k) incanl (i k- mii'' 0)- 'I'In- ;if)<lilion rqiiation for < iuli of lli"- 
limctioiis !,{■.), /,,(-) is very siinplr, Ix-mp: 

ft) '”^ 0 ) -■/(,•)■ rnn-fii) 

where /,'( 2 ) means dt^iz\Uiz, whii h is e<pifd to- f.^{z).fJz), ami f'iz) 
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means [/(«)]“. This may l)f verified directly by showing, ii R denote 
the right side of the equation, that ; this will require 

the use of the di/Icrential equation 

r/i '"'l- ^ l/? (^) + «1 - 'slL/? («) +ei - *s]. 
and in fact we find 

hence it will follow that R is u iunctioii of z ♦- /, and R is at once seen 
to reduce to f{z) when / — o. From this the addition e(}uation for 
each of the functions sn{u), cn(M), dn(H) can be deduced at once ; 
if Sj, c„ d„ Sj 5 , c«, dj denote respectively sn(«i), cn(iq), dn(M^), sn(Mj 5 ), 
cn(tt.,), dniMg). iniiy can be pul into the forms 
sn(«, -j-Ma) - (s,Cj.d 2 4-Sj,c,d|)/D, 

cn(u, * Kg) -- (CiCg - SiSgd/y/D, 
dti(Mj + Kg) = (d^dg - /r’-^SjSj^jCo)/! ), 

wh<ye D - 1 - 

7'lie mlroduction of tin; iunction fi{z) is e<piivalenl to tin* intro- 
duction of the function 'IHxr : w, 2w') constructed from the periods 
w, 2 u)' as was '| 1 ( 2 :) from w and w' ; denotinj' this function by ^\{z) 
and its differential coefficient liy we liave in fact 

/(q-l V'.W . 

as we see at once by considering the zeros and poles and the limit ol 
2’/i(2') when z o. In terms of the iunction Vj(^) the original function 
^t(-7) IS expressed by 

as a consideration of the poles and expansion near z o will show. 

A function fi.ivmg w, u' for periods, with poles at two arbitrary 
])omts K, ii and zi'ros at a\ b\ where a* + b' a 4 save for an expres- 
sion mui I m'(a\ in which w, >w' are mteger.s, is a constant multiple of 

{W-- - b)]~%\\a- i{aib)]\ : 

if the expansion of this iunction near z~ a be 
X(j k) ‘ f-// f- 2 k)*‘, 

n -- 1 

the expansion near z ~b is 

-X(7-^^) ‘4-/y } 2 ( - 
n 1 

as we see by renuiiking that il z' - h (" - k) the fiiiution has the 
same value, at z and z' ; hence the ditleienlial etjuallou satislied 
by the function is easily calculated ni terms ol llie coefficients in 
the expansions, 

J'rom (lie function '|J{ 4 r) we can otitain another Iunction, termed the 
Zela-fuiu turn ; it is usually denoted by ^{z), and defnie<l by 






for which as before we have (spiatious 

(“(: I w) - i (.t) 4 27117;, s"l- 1 w') ^ iV) -1- -2TriTj\ 
where 2 »;, 2 ii' are certain constants, which in this case do not both 
vanisli, since else (■(;:) would be a doubly periodic function with only 
one j)ol‘- of tin* first ord(*r. liy considi-riiig the integral 

round tile perimeter of a ])ar.illelogr,im ol sides w, ut' containing 
r o m its interior, we lin<l 7;w' - i/'w i, so that neither of t;, tj' 
IS zero. We have f'(.:) '^t(r). From j (.r) by means of the equation 

"i"’ /«-■)} 

we determine an integral function nfr), termed tlie Sigma function, 
having a zero ot the fir.st order at each ol the point.s z - U il can be 
seen to .satisfy the ecj nations 

* w) , . , , . , aiz f w') , , f , 

(r{:) -e\p{27r/7; U f {to)l 

By means ol these etpialums, if 17,4 u., ^ . . \ k,„- a\ 

4 rt'„„ it IS reatlily shown that 

(r(c- rt'g) . . . k',„) 

(r[z- K,)flr (e - a.i) . . . a(z - ii,„)" 

is a doubly periodic function having w,, , . . a,„ as its simple ])oles, 
aiul (i\, . . . a,n it?' simpl(' zeros 'I'lius the function <r{z) has the 
inqxutaut ]>roperty ol eu.iblmg us to write any meromorphic. doubly 
periotlu Iunction as a product of factors each'li.iving one zero in the 
]nirallelogi am of periods; these form a generalization of the simple 
factors, z - a, which have the same utility for rational iunctions <»f z. 
sVe havej(^) <r'{z)'<r{z). 

I he functions ^{z), may be used to write any meromorphic 
doubly periodic function h'fi-) as a sum of terms having each only one 
|>ole ; for it m th<' expansion of F(-f) near a pole z = a the terms with 
negative jiovvers oi z - a be 

■\,{:-ii) . ,4 A,„+,(c-a) f”-*", 

then the difference 


periods, we obtam, sVtice tbe snm ot tYve lesYdnes A \s zero, a dowYA^ 
periodic function without poles, that is, a constant ; this gives the 
expression of F{z) referred to. The indefinite integral jF(z)dz can 
then be expressed m terms of z^ functions - a) and their differential 
coefficients, functions - a) and functions log <r(z’~ «). 

§ 15. Potential Functions. Conformal Representation in 
General . — ( Consider a circle of radius a lying within the region 
of existence of a single valued monogenic function, M4-ris of 
the complex variable z,^x-{- iy, the origin s - o being the centre 
of this circle. If s = f E(* </») = y(cos </> + z sin </>) be an internal point 
of this circle we have 

«4 17' = . ' ^ V/, 

27ri j / - c ’ 

where IJ i zV is the value of the function at a point of the cir- 
cumference and / -~aE(iO) ; this is the same as 

2irJ 1 t- ( z/k)*'*- 2(r/K)cos(tf-0) 

If in tlie abov(‘ formula we replace c by the external point 
(a‘-7>')K(/</>) the corresponding contour integral will vanish, so that 
also 


27r./ I I 


WO ; 


V)L(r/«)^-(r/«)E(i<f--i 0 )] 

(r/a)- - 2 (r/K) cos (0 - 

hence by subtraction we have 

j f V(a--r') 

K - I ' (It) 

277/ «- I- r- - 2ar cos {0 - 0) 

and a corresponding formula for ?» in terms of V. If O be the 
centre of the circle, ( ) be the interior point c, 1* the point aVJiO) 
of the circumference, and w the angle which QP makes with O.,) 
produced, this integral is at once found to be the same as 


K . ' / II, ' / Urf^, 
irj 2nJ * 


ol which the second part does not depend upon the position of c, 
and the equivalence of the integrals holds for every arc of 
integration. 

ronvor.srly, let U be any continuous nxil funclion on the circuni' 
Icrence, tlie value of it at a point P„ of the circumference, 

and <lescrii)e a small circle with centre at P„ cutting the given circle in 
.\ and B, so that for all points P of tlie arc AP^B we have i I ■ - Uo ! ■ 
where ( is a given small real quantity. Describe a liirther circle, 
c<*ntre P„ witliin tlie former, cutting the given circle m A' and B', 
ami let O be restricted to lie in the small space bounded by tlu* arc 
AT*yB' and this .second circle ; llien for all iiositions ol 1 * upon the 
greater arc AB of the original circle (JP- is greater than a definite 
tinite cjii.'intity which is not zero, say D-. Consider now the 

integral 


277/ a* 4 - r- - 2 ar cos - 0 ) 


, = Ivtlo, 

' TtJ 277/ 


»• ("1 ' A.rt? - K) A./P(t -«)-... -I- - 


-rtj 


will not be infinite at z^ a. Adding to this a sum of further terms 
ot the same lorm, one for each of the poles in a paralk-logram of 


which we evaluate as the sum of two, res|>oclively along the small arc 
.'\J*yB and the greater arc AB. Tt is easy to verify that, for the 
whole circumference, 

I'o- -fl-'o-.. .. , a ,J0-' Iv^U- ' lv,l/ll. 

277 / ®rt’4 Z-- 2rt7eOS(W- 0) 77..’ ” 277./ ® 

Hence we can write 

If the finite angle between QA and QTi be called •!> and the finite 
angle AOB be called G, the sum of "the first two conqioneiits i.‘ 
numerically less than 

If till* grcate.sl value of | (U -■ I •(») | on the greater arc AB be called II 
the List eomponent is numerically less than 

h/.. .. 

of which, when the circle, of centre P,„ passing through A'B' 1 
sufficiently small, the factor a--r- is arbitrarily small. Thus i 
appears that u' is a function of the position of Q whose limit, when C 
interior to the original circle, approaches indetinilely near to Py, 
ITy. From the lorm 

«' Ivau- ’ fiw, 

TT J 271 J 

.since the inclination of OP to a fixed direction is, when Q varies, 
remaining fixed, a .solution of the differential equation 

where 2, = .v 4 ly, is the point Q, we infer that u' is a differential 
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function satisfying this eiiuation ; indeed, when we can write 


2vJ a-4-)'-“2rt>'cos(t;-0) 


\(i0 


where 


= j uQ + 2^^ cos {» - ^) + 2^.j COS 2 {U- 4,) + .. . 

- rty + rt, V + V + a.j(A“ - v") + 2{>,jXy + . . . , 

1 /’tt T ^ Jn ; ^ n ' /.I 

IT./' a ’ 




“TT cos 2 ^? 






U sin 20 


do. 


In this series tlie teims of order n are sums, with real coeilicieuts, 
of liie vjirioiis integral ]>olynomials of thmension » which satisfy 
the equation J- o-ijE^/oy'** ; the, senes is thus the real pari ot 

a power series in z, and is capable of differentiation and integration 
within its region of convergence. 

Conversely we may suppose a function, P, defined for the interior 
of a linite n'gion R of the plane ot tlie real variables a, v, capable 
ol expression about any interior point ,v„, y„ ot this region by a ])ower 
senes in x -x^^, y -y„, with real coefficients, tlu'se various series being 
obtainable from one ot tluMU by continuation. For any region I'tQ 
interior to the region s]i<;oified, tlie radii of convergence, of thes<^ 
jiow^er series will then havi‘ a lower hunt greater than zero, and 
lieiici* a linite number of tliese power series suffice to spt'cify the 
lunction for all points interior to R„. Eacli of these s<‘ries, and 
therefore tlu^ function, will be difh'rentiable ; sup])ose tluit at all 
points of R„ the function satisfies the e(|uation 

02 p 

■; + , = O, 

fiA- f)V- 

we then call it a monogenic potiuilial lunction. From this, savi* 
for an additive constant, tliere is defined another potential function 
by means of the equation 




The functions I*, (J, being given l>v a finite number of po\ver seru'S, 
will be single valued m R,„ and P I- d ) will be a niuiiogeuic ftinciionof 
z within R„. In drawing this inl<Tenee it is su])posed that the region 
I<„ is Mirli that every cIommI path drawn 111 it us capable of b. mg 
detonnecl coiilinuously to a point lying within R„, tluit is, is sim/y/v 
( oitiin ted. 

Suppose in prirticular, c being any ])oint interior to R,„ that P 
a])proaches continuouslv, as z apjiroaches to the boinulary ol R, 
to till' valiu' log ;, when* y is the distance ol c to the* ]>oinls of the 
perimeter ol R. Then the function ol e.x])ressi‘d liy 

ir=(.-r)evp(-.P-i'Q) 

will be developabU^ by a power series in [z '.7,,) jboiit every point 
inferior to R„, and will vanish at z-r ; whih* on the houiidary ol K 
it will he ol constant modulus unity. Thus il il be plotted upon a 
yilaiie of f the boundary of K will become a i in le ol radius unity 
with ce’ntre at ^ o, tins latter yioint corresjHindmg to z- r. A 
closed palli within R,„ passing one** round (, will leael to a closed 
jiath passing once about y o. Thus every jiomt ot the interior of 
R will give rise to one point of the interior ot the circle. The con- 
verse IS also true, but is more ditficult to prove; iu l.ii (, the ditfer- 
ential coefhcienf di;'/dz does not vanish for any point interior to R. 
This being assumed, we olitaiii a coiilormal rejiri'seulation of the 
iiifiTior ot the region R iqioii the interior ol a ( irclr, in which the 
arbitrary^ interior point t ol R corresjioiids to the ci’iilre of the circh*, 
ami, by utilizing the arbitrary constant arising m detei mining Ibt; 
lunction an arbitrary ]>oiut of the lioundary ol R coriespond.s to 
an .irbitrary yioint of the eircu inference of tlie circle. 

There thus arises tin* probI«*m Ol tin* det<*rmination of a real mono- 
gemc potential function, single valued and finite, within a given 
arbitrary region, with an avdgned continuous value at all points 
ol the boundary of the region When tlie region 1^ circulai this 

problem is solved by the integral jl'dO j)ieviously 

given. When the region is bounded bv the outermost portions 
of the circumferences of two overlapping circles, it can hence be 
proved that the ynolilem also has a .solution ; mon* generally, con 
sider cl linite simjily connected region, whose* boundary we .aqqiose 
to consist of a single closed path in tin* sense juevionsly expl.iini*d, 
ABCD : joining \ to C by tw'o non intersecting yiatlis AFC, AFC' 
lying within the region, so that the original region m.iy he supposed 
to 1 ) 1 ! generated by tin* overlapping regions AEC.T>, C'FAB, of wiiich 
the common part is .\RC,F ; suppose now the problem of determining 
a single valu<*d finih* monogenic potential fimction for the region 
AF.C'l> w'ltli a given eontmuous boundary value c an be solved, and 
also the* same jiroblem for the region C'FAB ; then it ran be shown 
that the same problem can be solvc*d for the oiiginal arc.*a. 'I'aking 
indeed the values assigned for the original pcriiiu ter ABCD, assume* 
arbitrarily values for the path AEC', continuous with one another 
and with the values at A and C ; then determine tlie potential tunction 
for the interior of AEC'l) ; this will prescribe values for tlie jiath 
CFA w'hich will be continuous at A and C w'ith the values originally 


proposed for ABC ; w’e can then determine a function for the interior 
of CFAB with ihe boundary values so prescribeil. This in its turn 
wull give values for tlie jnith AEC', .so that w’c can determine a nc'W' 
function for the intt‘nor of AFC'D. With the values which tins 
assumes along CFA we can then again determine a iiew^ limction lor 
the interior of CFAB. And so on. It can he sliown that these 
functions, so alternately determined, have a limit repre.scmtiug 
such a potential lunction as is desiri*d lor the interior of the original 
region ABCT). Tlu'ie cannot be two hinctions with the given 
perinieti'i* values, since their dillerence w'ould he a monogenic 
]K)tential lunction with boundary value zero, which can easily be 
sliown to lu! evcrywheie zero. At lc*ast two other methods have* 
been propo.si*d for the solution of the* same problem. 

A particular case of the problem is that of the conformal re])ie- 
sentaiion ot the interior ol a closed polygon upon the u])])i‘i li.df 
ot the plane ol a complex variable i. It can In* * liown without much 
difficulty that it if, f), c, . . . he leal values of /, and a, /if, . he n 
reiil numbers, who.se sum is - 2, the integral 

as t describes the r<'al n.vis, di scnbes in llu* plane ot z a polygon of n 
sides with internal angles equal to ar, (in , . . . and, a pro])er sign 
being given to the integral, ])omts ol tin* iip]>er half ot the jil.ine ol / 
give rise to interior points ot tlu- jiolv gon. Herein tin* points «, /»,... 
of the real axis give risf to tlie comets ol the polygon , the condition 
ila — 2 ensures merely that tlie point / 00 does not coriespoiid 

to a corner ; if thi.s condition be not regarded, an additional coniei 
anil side is iiitrodneeil 111 the polvgon ('onveisely it (.111 he shown 
that the coiilorm.il representation of a polygon upon tlu* luill plain* 
cart be ell*‘cted m this way , loi a jjolygoii ol givi'ii position ol mon 
than three sidt s it is neie.ssary foi tins to detei mine tlie jiositioils 
of all but thiee of (I, />, r, . . . ; tliiee of tiiein may always be supposed 
to be at arbitral V positions, .sin h as / o, / =~ i , / . 

As an illuslraliort considei m the plane ol z,- a -i- /y, the portion 
of the imagmai'v axis horn tin* oiigiii to z^ih^ where h is po.sitivi* 
Mid less tlian unilv, li’l C be this {ioiiit z-- ih\ let BA lie ol h ngtli 
unity along llu* jiositivi* re.d axis, B being Ihe ongm and A the 
point z I ; let DF be ol length iinitv along tin* negati\e leal axis, 
I) lK‘iug also the ongm .lucl E the |>oiiit z- - i ; let EI’'A be a 
semicircle of ladnis unity, F being the point z~ i. 11 we pul 
j' [(^ 7 - 1 + /?*-’’) i‘, with y=i when 2 I, the Imielum is smgh 
valued Within tli(* .scmiciule, in the plane ol .7, wlncli 1*1 slit along the 
imaginary axis fiom the origin to z- i/i ; il wi* jilol tlir value ol < 
upon anotlier pl.me, as .7 describes the (outmuous tur\e ABt’Dh', 
f will (lescnbe lie i<*al .iMs liom c * f<> ( 1 , f he pfuiit C giving 

y - -o, and tin* |u)iiits Ji, l> giMiig tin* pomis ^ • //. Near r-o 


the <*\p..rtsiou ol I IS /i 


..1 //* 


,..i -/i‘ 


111 <*il ii' f case an increase ol Jtt in the ]>lia.se ol z gives an inciease 
ol TT m the pha.se ol ( ~h 01 ( 1-//. Ni'ai z- ih the expansion o| is 
i - (z - ih)^{ 2 ihl[\ ~ /f‘)|‘!-I . . and an increast* ol 27 r in tlie jihase ol 
r- Hi also leads to an increase ol tt m the ])h.i.si‘ ol '1 hen as r 
describes the seimi.iicle El*.'\, f also (hstnlns a seiniciicle ol radius 
unity, Uie point z=i becoming j t. 'I lien is Ihiis a coiiloinud 
representation oi the interior ol tlie slit s« miciicle 111 the .7 i»l.me, 
upon tlie luterioi ol the whole .seir.Kirile in the Fl'line, the funclion 

being single valued in Bie j,ilter semainle. By iiu'iuis ot a trails 
loimation / {\ « u'/lP-i)-', the .semicin le iu the plane ol can 

further he contoniialily iepres(*uleil upon the upper halt oi tlu* whole 
jiline of /. 

.■\*. another illustration W'(* may take the coiilorm.il repn sentation 
of an eijuilateral triangle upon a h.df plane 'l.dving tlie ellijitu 
function 'll (ff) lor winch '|.l'“(ff) -q, so tliat, with r exp (jjnf), 

we have - i, i’, c.- t, tlie h.df jienods may he taken to he 
' dt , , 1 '' di 


.u- /" ,, r 

Ji 2(7 *- 1 1 


Jiw; 


drawing the er|uilatei;d triaiigk* whosi* vertices an* O, ol aigumenl (), 
A ol argiimenl w, anrl B ol aigiiment w-l w' - and the equi- 
lateral triangle whose angular ])omts an* C), J> ami ( , ol aigument w', 
let K, of aigument J(2u; i w'), ami 1 ), of argiun. nt i 210'), be the 
centroids ol these tri.ingles respectively, and let BF. Ob', AK rut 
0 .\, /Mi, BO III K, L, H respectiv«*ly, and BI>, OH, < 1 > cut OC, B( , 
OB III I*', Ci, respectively ; then ll if - ^ -f f?; be any point of tli< 
interior ol the triangle OFll and /• - m,, t(Y tv) beany point ol i 1 m 
interior of the triangle (^HD, tlu* points respectively of tlu* leu 
triangles OFK, KKA, FAI., FFB, FBH, DHB, DB(;, IK'.C . Dl I*, 
D 1*0 aie at once seen to be givf-ri bv - ff, w I ftf, w- »“ 7 ', u) 4 w'-+ rff, 
u + w-i-w'-if, w I w' I- ff', ui'-fit, w' 4 'f‘ 7 ’, - f" 7 f J''urthrr, wlieii 

H IS real, siiici* tlie term - 2(/f ♦ wm \ m'f'u) which is the (on 
jugate complex ol - 2(f< Muw l m'cwj arises m the infinite sum 
which expresses namely as - 2(1/ when’ 

li — m-nd, fj.' -ni\ it follows thal ' 4 .F(tf) is real; m a similar 
I way w'e prove tliat u pun* imaginary when u is jiiin- imaginary, 
I and tliaf - 'F'(f n) - aFo that foi - f //,„ is the 

■ coniugale comiile.x of V'lir). Hence* it follows that the variable 
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takes eiich real valu« once as u passes along the perimeter oi the 
triangle ODE, being as c;ia be shown respectively oo , i, o, - i at O, 
D, H, E, and takes every complex value of imaginary ])art positive 
once 111 the interior of this triangle. This leads to 

« J/'l 
•'£ 

in accordance with the general theory. 

It can be deduced tliat t = /“ represents the triangle ODH on the 
upper h:iii plane of t, and represents similarly the 

triangle OHI>. 

§ 1 6. Multiple valued Functions. Algebraic Functions . — ^Tlie 
explanations and definitions of a monog(;nic function hitherto 
given have been framed for the most part with a view to single 
valued functions. Ihit starting from a power series, say in 
s r, wliich represents a single value at all iioints of its circle 
of convergence, siipp().se that, by means of a derived .series in 
z r', where c is interior to the circle of convergence, we ran 
continue the function beyond this, and then by means of a series 
derived from tlie first derived series we can make a further 
continuation, and so on ; it mav well he that when, after a 
closed rirniit, we again eonsidor points in the first circle of 
convergence, the value represented may not agree with the 
original value. One example is the ease cl, for whii'h two values 
exist for any value of z ; another is the generalized logarithm 
A(c), for which there i.s an infinite number of values. Fn such 
cases, as before, the region of existence of the function consists 
of all points wliich can he reached by such continuations with 
power series, and tluj singular points, which are the limiting 
points of the point-aggregate constituting the region of existence, 
are those points in whose neighbourhood the radii of ('onvergence 
of derived series have zero for limit. J?i thi.s description the 
point S--O0 does not occupy an e.xceptional position, a power 
series in z r being transformed to a series in ^;z when z is near 
enough to r hy mt*ans of c - c— r(i - cs )[i - ( i rc ‘ , and a 

serie.s in i/c to a series in z - r, when z is near enough to c, by 


means of 


1 + 




Tie* com^lOll<’^t casti of the occurrence of nmltiple valued fuuclious 
IS that in which the function s satisfies an algebraic ecpiation fh,;) 

/>,e‘ /),.<•»-* f*. . . 1 />„ - o, wherem />,„ />,, , . />„ are mtegnil j>olv- 

iiomials ni s. Assuming /(.v, j) incapable of In ing wnttiMi a.s a product 
of polytioinials ration d in i .ind and cxi ojitiiig valucss ot z for 
vvliicli tlie polynoniM.l coelticieiU of s'* vanishes, as also the v.dues 
of s for winch beside -o we have also and also 

in genend tin* point z ~vr> ^ the roots of this equation about anv point 
r are given by n f)Ower .series in z - r. Abonf a finite point z - r 
tor which the eqiMtioii ?f{s^z)f{)s - o is satisfied by one or more of the 
roots s of /(s,:?) ~o, tlie n roots break ufi into cert un numbi'r ot 
cvi’les, the r mots of a i vcle being giv’en by a set of ]iower senes m 
.1 r.idic.d (r those si'ries of t!i'- cycle b-'ing obtairudde from 

one anot-liiM hy leplacing by wliere w, equal to 

i*sp (i.Ti// »)* i'* ” 1 ^ Ih*-* rill roots ol unity. Putting then z l V 

we may s.iv that tlie y roots of a cycle arc given bv a single power 
si*rii‘s III /, an increase ot .!ir in the pii.ise ol t giving .in iiicre.ise ot 
ztiY 111 the phase ot z - c. This single .siaies in /, giving the values of 
A' belonging to one eycli! m tin* neigh bourliooJ of r r when tlie pha.se 
ol z - ( v.ines through zirr^ is to b<* lookeil uinm as defining a .single 
pl(h t! aiiumg the aggregate of values ol z .imi v which satisfy /(s, o ; 

I wo such places may be at the .same poin^ (7 r. a d) without 
coineidiiig, the corre.sponding power series for the neighlioui mg 
points being different. Thus tor an ordinary value of z^ z r, there 
an* M places for which the neighbouring v.dues of .« are given by n 
power serii*.» m z-c ; lor a value of z tor which df{s,z);ds- o there 
:ut' less than » placy.s. Similar remarks hold lor the neigliliourhood 
ot 7 -- 00 ; there may be w places whose ni'ighboiirhood is given by 11 
])Owcr .senes iii z ‘ or tew'er, oiu* of these being associated with a 
senes in f, where i - (r- *)!/*•; the sum of the values of r which thus 
arise IS- always m. In general, then, we may say, with t of one of 
the forms (-T-r), (xr-i.)!'*, z-', that the neighbourhood of 

any place (i ,d) tor which /(r,rf) --o is given by a pair of expressions 
7 -1- P(/), V rf^•Q(q, where !•*(/) is a (particular c;i.se ot a) power 
.senes vanishing lor / o, and Q(t) is a power serit's vauishitig for 
/--o, and / vanishes at (r^d), the expression z - r bemg replaced by 
z * when f is infinite, and similarly the expre.ssioii s - d by a"'^ when 
d is infinite. riu* la.sl ivise anse.s wlien we consider the fiiiiu- values 
ot z for which the polynomial coefficient of vanishes. Of such a 
pair of expressions we may obtain a continuatioii by writing f = /„ + 
/\,r 4 - where r is a new variable and Xj is not zeio ; 
in ]).irliculai for an ordinary finite jdace this equation simply becomes 
/— /„+T. It c.in be shown that all the pairs of )Hiwer senes r~f -t- 1 
!*(/), s~d \ Qlri which are necessary to represent all ]xurs of vabii's j 
of Zy s satisfying the ciiuation f{s,'z) ~ o can lx* obtaimil from one i 


of them by tins process of continuation, a fact which we cxpres.s by 
saying that the equation /(a,^) o defines a monogenic algebraic 
construct. With less accuracy wc may say that an irreducible 
algebraic equation /{s,z)—o determines a .single monogenic function 
A of z. 

Any rational function of and wJiere f{SyZ) ~ o, may be considered 
in tlie neighbourhood of any place {Cyd) by substituting therein 
z-c \ P(/), A d t Q{ 1 ) ; tlie result is necessarily of the form f»»*Il(/), 
where II(/) is a power senes in t not vanishing for f = 0 and m is an 
integer. If this integer is positive, tlie function is said to vanish 
to order at the place ; if this integer is negative, - - /tx, the function 
is mlinile to order fi at the place. More generally, it A be an 
arbitrary constant, and, near (r,rf), K(.s,-sr) - A is of tin- form 
where m is positive, we .say that 1 <(A,^) becomes m times cqucal to A 
at the place ; il R(a,5) is infinite of order fx at the place, .so also is 
I<(s,.7) > A. It can be shown that the sum of the values of m at all 
the places, including the places 2^ = 00 , where R(a, 7) vanishes, which 
we call flu* number of zeros of K(a,j) on the algebraic construct, is 
finite, and equal to the sum of the values ol ju wdiere K(a, 2') i.s infinite, 
and more generally ecjual to the sum ot the values of m where 
R(v, 2:) = A; this we cxpres.s by saying that a rational 1 unction 
R(a, 2^) talve.s any value (mcludmg od) the sam<* uiimlier of times on 
the algebraic comsirucl : this niimlu-r is called the order ol the 
rational function. 

That th(‘ total number of zeros of RfA,^) is finite is at once obvious, 
these values being obtainable by rational elimination ol a between 
/(AyZ)-o, R(SyZ)~ o. That the number is equal to the total number 
ot infinities is he.sl deduced bv means of a theorem wliicli is aJ.so of 
more gciinal utility. Let R(a, 2) bo any rational fiinetion ot a, z, 
which ar(‘ eonueeted by /( a,.") o; about ])lace (f,d) tor which 

i I !'(/), A d t expand the ]uo(liiel 

in powers of t and ])jfk out the coefficient of L*. There is only a 
tmile nuuibei ol plat es ol this kind The theorem is that the sum 
of these cotdficieiits cif t ' is zero. '1 his we exjiress by 






o. 


The tlu'oreiii holds lor the c.ise a - i, that i.s, for rational iimctums 
of one variable z ; in that rase, about atiy finite jioiut we have 
z t ty and about 7-00 wt* liave z * aud therefort* dzjdt^ -t ; 
in that case, then, the. theorem is tliat in any rational luuctiou ol 7, 

\z- a {z-a)"*J 

the sum lA, of the sum of the residues at th<* finiti* poles is equal 
to the coeflicu nt ot 1/7 m the c*xpansion, ui aset tiding powi-is ol i -r, 
about z oc ; an obvious lesult. In general, il for a finilc place 
of Uie algebraic construct associated with /{SyZ) ~ o, whose neighboui 
hood IS given by z i \ Vy s-d + OiJ), theie be a coetlicieut ol t * in 
li\{SyZ)dz/dty this will lie r times tlie coetfiueiit ol in !<{'', z) or 
K[x/-+ Q{t)y c + t']y namely will be tlie coettic.icul ol /-' in the sum ol 
the r siTies obtamalile iiom R[d -t Q(/), r -1 /'] by tejdac iiig t by w/, 
where u is an rili root ol unity ; thus the sum ot the coefficients of 
/“^ in R(SyZ)dzjdt loi all tlie placi s winch an.se for 2~c,and the eoire 
.spondiug values of a, is equal to the coefficient of ~ c) * in R(a4,2) + 
K(.a.j,2^) H . . . 4 R(a„, 2'), where .Vj, . . . a„ are the « values ot a loi a 
value ol z near to z-r: this latU-r .«um 2 .R(a;,£^) is, however, a 
rational limction of z only. Similarly, near z 00 , lor a place given 
by 2:-^ r, s - d-i Q{t), 01 A ^ = Q(/), the coelticient of I ' in l<(SyZ)dz,dt 
is equal iu - r times the ccielheieiit ol m K[c/ l Q(/), t that is 
equal to tlu* negative cocfiieient of z-'' in the suur ot the r seric's 
RjW I Q(wO* so that, ns Uelore, the sum ot the coefhcieuls ot 
/■ * in K{a, z)dz,'dt at the various places which arise for r=^oo is ecjual 
to the n<gati\c coefticient ot js ‘ m the same rational function ol z, 
ZliiSyyZ). Thus, from Die corre.spoiiding theorem for rational fu lie turns 
of one variable, the general theorem now bemg proved is .seen to 
follow. 

Apply this theorem now to the rational function of a and z, 
ii(s,z) dz 

at a zero of R(a, 2') near which R(‘'?,*) = we have 


H{SyZ) dz dt 


w'hcre X denotes the generalized logarithmic function, that is equal 
fw/-^ + powTr scricN in / ; 

similarly at a place for which R(a,2:) rrf'^K{t) ; the theorem 

r T rfR{A,2) 

L|<(5,4 “ "(h' ■ “ 

thus gives Sw ' Zgiy or, in words, the total number of zeros of K(A,r) 
on the algebraic construct is equal to the total number ol its poles. 
The same is therefore true of the function R(s,2) - A, where A is an 
.irbitrary constant ; thus the number in quc»stion, being equal to the 
number of poles of K{SyZ) - A, is equal also to the number of times 
that R(*r, 7 ) = .A on Die algebraic construct. 
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We have seen above tlial all siiiglv- valued doul)lv periodic mcro- [ paths beginning and ending at the arbitrary point a each' e'nclosing 

bt*ing 
‘ hnal 



denoted l)y j), jt can then easily be seen that the theorem now proved 
is a giuieralization of the theorem proved previously estfiblishnig ior 
a doubly periodic function a definite order. 'I'liere exists a general- 
ization ol anotlier theorem also proved above for doubly periodic 
fimrlious, nnuely, that the sum of the value's of the argument in one 
panillelograrn of* periods for which a doiiblv jx-i iodic limctioii tak<-* 
a given value' is independent of that value ; tins generalization, 
known as Abel's Theorem, is given § 17 below. 

§ 17. lutegrals of Algebraic Inuictions . — In treatises on Integral 
ralciilns it is proved that if R(c) denote any rational function, 
an indefinite integral /R(i:)f/.o can be e\’aiualed in terms ol 
rational and logarithmic functions, including the inverse trigono- 
metrical functions. In general i/.ation of this it was long ago 
di.scovercd that if T’ = + r and Rf-s?::) be any rational 

function of .v, c; any integral j'R(.s',cVys ean lie evaluated in terms 
of rational functions of z and logarithms of such functions : 
the simplest case is js or /(rt':' \ hz i r) ' Vc. More generally 
if /(s',c)~o lie such a relation connecting .v, z that when ^ is an 


the statement that this condition may be capable of being 
satisfied. 

For instance, (ho integral j :rhi:: i-. iiaht- to an additive indetii- 
minaleness e<iual to the value olUamed l)y a closed path about £ o, 
which is eipial to Jtt/ ; if we pul /< - j z \lz and eoiisidiM z as a 

tunclioii ot i\ then we must n*gaid this itiiRlioii im.illected by 
the addition ol iri to its argument u \ we know m tact tliat 
z ■ exp (u) and is a single valued lunction of u, with tin' jiiriod 27 ri. 

Or again tlie mtegial / (H z-)-hh is liable to ail additive mdelei - 
miuatcne:,s ecpi.il to llie value obtained by a closed })<ilh .ibout 
either of the points z-~ j / ; thus if we \nit ii | ' 2") 

I unction ol u is ]ieiiodii with ])enod tt, this biing the luiulion 

/ ■( ' , 

(j - z'-) -'dr, ogieemg that 

the u]»per and lowei limits lelei not onlv to cleliiiite values ol £, but 
14> deiimte values ol z e.n li associalef) witJi a deliiiitt' jietei munition 


aj^propriiitc rational function oL? and both .V and an* rat ionallv ^,1 11,0 .sign oi tin* associated radnal (i-.:') ^ ^^e suppose i -i r, 

expressible, in virtue of in terms of 0 , the inlegi.d 1 i * .roach to have iihase z(‘iofor.r- o; then a single t losed cireuit 

|R(5,a)ry:r is reducible to a form fn{ 0 )dl), where ll(^) is rational 
in 0 , and can therefore also be evaliialcd by rational functions 
and logarithms of rational functions ot .v and z. It was natural 


ol .T - I wnll leatl back to r n with (1 - r")^-' ’ ‘ : ^tie additive 

itidetermiiuileness of the int(‘gial, obtained I'V a closed path which 
restores the* inilial \alin‘ ol the siil)jc'tt ot iiitef.ration, iiiav be 
obtained by a t keed ciiciiil conlaiiiing luilli the juiiiils I I in ds 
iMtc'nor ; tins gives, since the integral taken about ci \anishing 
c.irc Ic^ whose centre is eitliei ol the* poiTils ■ 1 i has ultimately 
the- \'.iluc zero, tlic* sum 

X - (I • .--j; X - (I X (1 - i )' 


where', m earli e.isc', (1 


to iiKjiiirc wlu'Lher a similar tiieorem holds for integrals 
j whcri'in s’ {>. a cubic polynomial in z. 'J'hc atisvvcr is 
in the negative. Ror instance, no one* of the three integrals 
,V.- p,/.- j- ,h 

,/ .S ’ .Is’ J (7 C).s 

can be expressed liv rational and logarithms of rational tunctions 
of and c ; but it can be shown that every integral /R(.?,c.V/i: 
c-an be expressed by means of integrals of these three types 
together with rational ami logarithms of rational functions of 
i' and z (see below" under § 20, liUifdic Jfitcgrals). A similar 
theorem is true when . 9 ''=-qiuirlic polynoiTii<d in 2 ; in fact when 
/■’ = .\(z - rt)(s htz - rXs - d), piittin" y - .v(; ■■ a) ■, x- (: ■ a) ' 
we obtai’i y'~ cubic polynomial in a\ Much less i-* the theorem 
true when tlu; fundamental relation /(‘.'.o) o is of more general 
type. There exists then, however, a very general theorem, 
known as 4 brJ\ Theorem, vvhi(’h mav lie ennnriuted as follows : 

Beside the rational function R(v, c) occurring in the integral 
|■R(.v, consider another rational function ; let 

(<7|), . . . {a,n) denote the places of the construct assoc'ialed 
with Uie fundamental equation /(.s,s) n, for which is 

equal to one value A, each taken with its yiropcr multi])li('ity, 
and let (/q), . . . {b„i) denote the pUu es for which Jl(s,o)- B, 
where B is anotlier value ; tle*n the sum of the m inU'gr.ds 

j^iyR(s/j)(iz is equal to the sum of the coenieienls of / ' in the 
expansions of the function 

C /.7 /TI(sr.)-R\ 

.•11 • f ^4: ,.c cl.^. ! nni eitJu r c or r/. tlie Vtilue OhtaiTi' U will in 

where A, denotes the generalized logarithmic functio , . j to - tlie subjee t ol mtegraiion will have ii^ 

various places where the expansion of R(t,:)dz,d/ conpins ,s stil.|i oi to an io 

negative powers of 1. This fact may he obtained al once from ' ■■ 

the equation 

wherein /< is a constant. (For illustrations sec below, under 
20, [elliptic Integrals.) 

‘ § i8. liiddermfnntairis oj Algebraic hilrgrnh.-Yhc theorem 
that the integral is in.lrpcndent of the path from « to 

s holds onlv on the hypothesis that any two such paths are 
cmiivalent. that is, taken together Irom the complete Imimdary 
of a region of the plane within whicli /(i) is finite and single 


z'-)^' IS Mud posd'V’v; tluit is, il giv<*^ 

f . . 

" 4 q I , . 


or 27r Thus tlx' {iddilivv mdvlvi niinatvucss of tbv integral is of the 
form 2h7r, when’ h is an uilcgvr, and tliv limction - ol n, wdm li is 
sin (it), has £rr lor period, daki now the c.ise 
/V) dz 

" 'rilU-Oir- ,)(■-- rf)l’ 

.olootinc .1 .Minili <1. (ninmiiliou loi tlie phase ol caili oi (In- 
lactois a, /. - l>,z- i - d at the aibitiarv point and supposing 
the npi'ev limit t(’> ulii, »u*t onlv Ui a ditiuitc value ol but alsti 

10 a dchiute di tcimmalion ol ih'* ladu al undei tlit“ sign ol mlegiaiiou. 

Itoiii z., dc'senbe a ( Iom d locip about the point ; c/, c ciii‘-ist mg, 

Mn>T>ose, ol a sliaiglit j.ath lioin to cf, follower! bv a veiiislung 
aide whose* aiitie is at rf, conifflded bv the dniiglil path fiom a 
to Jn. Fet similai loops be imagined fo» cacli ol the- points r, d, 
no twro ol tliesr' having a j'omt m c oniMion 1 el A denote the* value* 
olitained by the* tiositive ( nemt of tlie fust lf»op ; this wall be* m Lu t 
eciiial to (Wke tlie mtefmd taken tioni along the straight path 
to a ’ loi the ccmtiibiition dm* to IIm vanidimg c irde i.s ultinv-u ly 
zero 'and tJie c fh d ol the c.irant ot I his c nc le is to iliarige tlie 'igu 
ol the Mib|c'e( ol iMt.gialioii. Alter Jne circuit about we ainve 
buk at with the su])|i d ol inf.giation diangc d m r ign . Id 

11 C I) (ic'iiote the values ol Hi*' integral taken bv the looj.s ai 

dosing resnedivelv f ainl d wJj‘ n m < adi case the initial dele’i- 
imii.itV(.n ol llic M'bicci ol inl.Kml.on is lli.'it udopKil m ml. ulaliii;; 
\ 11 Ihc'il we> lake a cnruil iiom endoang both n and /• lent 

or d the value* oblaimd will be A - Ji, and on idurjimg 
s mil till v.'diit . It appeals 

(Iditivc* Hide te iiumalem "s 

.•.I'mirVo imv oiic ol llu' six ' .lill.-nncs mi. I. as A ■ li <>' 
then- ill.- only two Im.-aily iuili-p.-iiili nt ; loi cl.aily onl> A - J., 
\-C^ A-J) arc' Imearlv inde'jiendent, and lad, as we ‘^ee Py 
taking n closed ciiniil enclosing all of cr, h, r, d, we have* A -li . 
(' - l>-o ; for thcTu is no other )joml in tlie plane bc"-icle a, b, (. a 
about whidi the subiect ol integration sutle rs a change ol sign, ancl a 
circuit enclosing all of «. h, c, d may by putting ^ i/f l.«* r. duced to a 
circuit about about wliidi the value ol the* integral is zao. 

The ccncml value ol the integral lor any j'osition of ;r and the as-oi i- 
ated sign of the radical, wh. n we Mart with a definite (u U i mination 


foim 


.sign u. — - . X L 4\ 

of the buhicct ol mlegiatioii, thus yvvn to be cd the 

w(A -(’) whe re m and n are inte gers J hr value ol 


A - B li^inrtpjirartcnt of'tli'c po-Uion ot z„, bnnR obii.mal.U- by n sin; 1 .- 
rlosc.l posiliv.- circuit nboiit n nnrl h only : it is tlnis rqiiiil to twi..- the 
mtoRral taken one.- from a to li, with a proper initial .liU.-rTiiinatirm 

r' . . . - ..,4. 4 inn f-lMlULrU K lev ilie 
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equation f[s^z)-~ o. Such an integral '^\\{ZjS)dz is called an Abelian 
Integral. 

§ iM. I<ever!iion of an AlgehraU Ifttegral . — In a limited number of 
cases the eciuatiun u I II(r)^xr, in which H(5) is an algebraic function 

Jii) 

ot Zy defines s as a single valued timet ion of it. Several cases ol this 
liave b(‘en ini'iilioned in the jirevions si'ction ; from what was 
previously I)rov(^d under § 14, Donblv h^enodic h'lwcAionSy it appears 
that it IS necessary for tliis that the integral should have at most 
two line arly independent additive constants ot indeterrainate!H*ss ; 
fill instance, lor an integral 

” ^ I' [(■? - «) (= ~ /')(--<) (“ - - /)j ■ 

J'U 

tliere are three siicli constants, of the form A - B, A-(\ A - 1>, 
whk h are not connected by any linear equation with integral co- 
eftieieiits, and z is not a single valued tuiiction ol it. 

§ 20. Elliptic lutegrah. — An integral of tbc form |'R(c,.v)r/i:, 
wht‘re .V denotes the square root of a quart ic polynomial in r*, 
which may reduce to a cubic polynomial, and R denotes a 
rational function of z and .v, is called an elliptic integral. 

l o each value ot z belong two values ol s, of opposite sign ; start- 
ing, for some particular value ol >7, with a definite one of tlie.se two 
values, tin* sign to be ittai.hed to .s lor any other value ol z w'lll be 
det('rniiiu‘d by the path ol mti'gration tor z. When z is in the neigh- 
bourhood ot any finite value .7,, for which the radical s is not zero, 
il we put we can liml a jiow'cr si-ries in /, say 

v + ; will'll s IS in tlie iieighboiirhooii of a value, tor which 

A \ anislu's, if we juil a f- we shall obtain s ~tQ(t), where Q(t) is a 
power series in / ; wlu'ii z is very large and 5- is a ipiartic (lolyiiomial 
in z, if w'e put .? ■*--/, we shall tmd s-' t-Qlt) ; when z is very large 
and A* is a cubic polynomial in z, il we put z-^~t-, we sliall hud 
'*■ ' By means ol .substitutions oi thesi' lorms the character 

ol till' integral may be investigated for .iiiv position ol z; 

uitin\’ ( ase it takesa lorni fj I f- K/ i ... 4- IV ' 1 R i S/4- . . .]dt 
involving only a finite umnliei ol negative povviTs ol t 111 I lie suliject 
ol iiitegiution. ('oasider first the part icukir case ; il is easily 

.seen Dial iieilhei loi any finite nor lor mlinite values ol /T can negate h* 
])owers ol / entei ; the integral is rirrviohero finite., and is said to be 
ol the fnd kind ; it l an, moreovi'i, be shown without dilliciilty that 
no integral JR(j,s)//.:, save a eoiist^int multiple of (a htz, has this 
projx rty. ('(msider next, a- being ol tlie ioim n^^z^ + 4it^z‘‘ i . 
wherein may iie z<*ro, the integral f- 2u,<r)s V/j ; lor any finite 
value of z this nilegral is easdy proved to be ev'erywhere finite ; 
Iml loi mliniti* values oi z its value is ol the torm A/ * l-y{0, where 
UlO power senes ; denoting by a particular square root ol a^^ 
when is not zero, th<^ integral iiecornes infinite lor z -00 lor both 
sign-, ol A, the value ol A lieing 4 01 - ai.coidiiig as a is 

1 { I*. . .^or is the lU'gaiive ol tliis ; hence the integral 


J. 


, \ J 


become.s infinite when z is infinite, lor 


till' lormei sign ol 5, its mlimie term being or 2f^'^^^^.Zt 

but does not become infiniti' lor z inliiiib' loi lli<* otht'c sign ol v. 
When o tlie signs ot s lor .7-00 are not si'jiaraled, hemg olitained 
one tiom the other by a circuit ol about an uilimtely large circle, 
and the lotm obtained n'pre.sents an integral becoming mlinite as 
befoie foi z 00 , its inlimte jiart being 2 . /-* or 2 Similarly 

il be anv hiuti' \tilue ol z whicli is not a root of the polynomial 
f{z) to which .V- IS e(|ual, and %„ deiioti's a particulai one ot the detcr- 
mmatious oi s- for :r ir„, the integral 

T I I J(2 ~ ^n)f {”ol , 'Si 1 

l\ 

w’herem /'{z) df{z)idz, becomes infinite for z ~z„, ' -'0. hut not tor 
z --- Zq, s Sq, its mlinite term in the tormer case being tlie negative ot 
2sJ{z-’Z^y For no otiu'r finite or iiitinite value ot is the integial 

infinite'. If be a root ol /(,r), in which case the corresjxmding 

value ol A' is zero, the iiitegial 

J- i 

becomes infinite fof z = H, its infinite part being, il z-0-f\ equal to 
- /’(I?)!*/ ami this integral is not elsewhere infinite. In each 

ot these cases, of the integrals J,, J.., j.., the subject of integration 

has been chosen so that wdien the integral is w'ritten near its point ot 
infinity in tlu' torm /| A/ - 1 15/ ’ +()(/) b//, the coefficient B is zero, 
that the inlinitv is ot algebraic kind, and .so that, when there are 
two signs distinguishable lor the critical value ol z, the integral 
be'comes infinite for only one of these. An integral haxing only 
algi'br.uc infinities, for finib* or infinite values of z, is called an 
integral of the seiond kind, and it appears that siicli an integral 
can be formed wdtli only one siicli inlinit)’, that is, tor an infinitv 
arising only for one particular, and arbitrary, pair of values ts,r) 
satis! ving the equation s'-’ /^r), this infinity Ix'iiig of the first order. 
\ lunction having an algebraic infinity of the wtli order 
only lor one sign of s when these signs are separable, at (i) — 00 , 

( ff yn-l / Vw-1 

'\iz) J’' ’*■'* 


\m-l 

A'^ j Jjj, as wc easily see. If then we have any elliptic integral 

having algebraic infinities we can, by subtraction from it of an 
appropriate sum of constant multiples of J,, Jo, J3 and their differ- 
ential coefficients just written dowm, obtain, as tlu; result, an integral 
without algebraic infinities. But, in fact, it J, J‘ denote any two 
of the three integrals Ji, Jy, J.,, there e.xists an equation AJ4BJ' + 
Cjs 'dz= rational lunction ol a, z, where A, B, C are properly chosen 
constants. For the rational function 


^ t 

^ -z„ 




P- 


i.-^ at cmcc loimd to become infinite for (.JojS,,), not for {*o»”S(i), its 
infiiiite part lor tlu* first point being zsKz-Zq), and to become 
infinite for z infinitely large, and one sign of 5 only when these are 
separable, its infinite part there being izsja^^ or 2 wdien a^^- o. 
It does not become infinite for any other pair (^:,s) satisfying the 
relation s-=f{z) ; this is in accordance wdth the easily verified 
equation 

JI t “ J I + J 2 I + 2a, "ft) j -- — o ; 

anti there exists the an.ilogous equation 

r! (/ *■ “ - J 1 + J :■ + + ^"1^) / -s 

Consider now the integral 

this is at once found to be infinite, for finite \alues of z, only for 
(-o.^o), its infinite part being log (z-Zti), and lor z~co , for one sign 
ol s only when these are separable, its infinite part being -log /, 
that is -log z when a^-l^o, and -log when a„~o. And, il 
f{H) =0, the integral . , . . 

is infiiiitt' at z--0, .t-o with an infinite part log /, that is log 1; - w) , 
is not infinite ioi any other finite value ol and is lutimlt' like 1' lor 
z. 00. An integral possessing such logarithmic infiiiitie'* is said 
to be ol the third kind. 

Hence il api>ears that any (*lliptic integral, by subtraction from 
it of an apj)ro}>na(e sum lorined wdth constant iniilliples ol the 

integral and the rational functions of the foim ( Jo 

with constant multiph's ol iiitegials siu h as 1* or P,, with constnni 
multiples of the integral a- I a and with rational fiinction.s, 
can be reduced lo an integrar II becoming infinite only for z 00, 
lor one sign ot a only when these are separable, its infinite part being 
of the form A log /, that is, A Jog z or A log (r ). .Such an integral 
H JK(xr,A)c/j does not exist, however, as we at oiu e find by wrilnig 
R(z,i.) ~ V{z) -r sQ{z), where P^), Q{z) are rational t unctions of z, 
and examining the forms possilile for these in order that the inlegial 
may havt' cmly the .specified infinity. An analogous theorem holds 
lor nitional functions ol « and a ; there exists no rational function 
W'hich IS finite tor finite values ol z .and is infinite only lor z 00 
lor one sign ol a and lo tlu' first ord(*r only ; but then' exi-its a 
rational function infinite in all lo the first order for eacli ot tw'O or 
more jiairs (^,a), however they may be situated, or infinite to tlie 
•second order for an arbitrary j>air {z,s) ; and any rational function 
ma> be formed by a sum of constant mnllqilcs ot Innctions such as 

„ J i - s a„ or ^ -T f/„ 
and their differential coctheienis. 

The consideratKin ot ellijitic integrals is then'lore rrdiicible to 
that ol the thiee 

»./t. J Ah 

rc'spcctively of the first, second and third kind. Now the ecjualion 
A“-«0'^-}-. . .--af,{z- 0)(z-</>)(z-rh)(--X), by putting 
V=2S(Z - 0, ■ - 0)(// - (fJ - X) J - ^ 


'^-Z-0'^ Ao-fP^ e-rf'^o-x) 


is at once reduced to the form = 4.1 ' - g.^ \ ~ g.^ = 4 (,r - c,) ( 1 - ea(v - c ,) , 
say : and these equations enable us to express a and z rationally 
in terms of .r and r. It is therclorc sufficient to consider three 
elliptic integrals 


J V •' J y J X- x,y 2y 


Of these consider the first, putting 

It --- / — , 

where the limits involve not only a value for a, but a definite sign 
for the radical y. When ;v is very large, if wc put a'~’— /*•*, 

.wc liiave 

It - I + =■ ' + M*/' + ■ • 

Jo 
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whereby a definite power series in w, valid for sufficiently small value 
of Uy is found for and hence a delinite power series for Xy of the form 

I-ct this expression be valid for o *-(«{'. R, and the function defined 
therebj^ which lias a pole of the second order lor i< o, be denoted 
by 0 (w). In the range in question it is single valued and satisfies the 
differential equation 

' 4L0(^O>'‘ - : 

in terms of it we can wrile a </»(»), r~ - 0 '(w), and, being an 
odd function, the sign attached to v in tlie original integral for \ - 00 
is immaterial. Now for any two values it, v 111 the range 111 question 
consider tlie function 


(F«,c) 




0bO ; 


it is at j^nce seen, from the differentia! equation, to lx? such that 
oVfdu rF/c'v ; it is therefore a function of u + v\ su]>])osmg 
' e !' R wc infer therefore, by putting 7 '. cj, that 


0('O - 0(e) J 


0(a) -0p’)- 


By repetition of this equation we infer that if Uj. . . . u„ he any argu- 
ments each of which is 111 absolute value less than R, whose sum is also 
in absolut(‘ value less than R, then is a rational 

function of the zn luiirlions 0 {a,), 0 '(i/«) ; and hence, if ;//|--R, 
that 




w'hen* II is some rational function oi the arguments 0 (a/u), *f/{uln). 
In fact, however, so long as I ulii'- K, each ot the functions 
0 '(u/») is single valued and without singularity save lor the pole at 
u -o ; and a rational tunction of single valued functions, each of 
which has no singularities other than poles in a certain region, is 
also a single valued function without singularities other than poles in 
this region. We infer, therefore, that the tunctioii o it expressed by 

IS single valued and without singulaiities other 

than ])oles so long ris | j - //K ; it agrei*s with </>(u) wh<*n [ u p- R, and 
hence iiirnishes a couhiiuation of this function over (he exteudeil 
r;mge \it •- uR. MoreoviT, from the method of its derivation, it 
satisfies the differential eipiation i. 0 '(»Or’' 4 [ 0 ('OJ** - /? 20 (^O 
(•(juation has Iherelon* one solution winch is a singi<‘ valued mono 
genic tunction with no singularities other than ])oles tot any finite 
))art of the plane, having m particular lor it o, a jiole ot the sc‘Cond 
onler ; and the method adopted lor obt.iinmg tins near u o sliows 
that the dillereiiHal erpialion has no other such solution Tln.s, 
however, js not the only solution which is a single valued mero> 
morfihic tunction, all the functions </>(// i a), whiMein a is arbitral v, 
being such. Taking now any range of values oi it, from tt~ o, 
and ])utting for any valiu* ol a, . 1 = 0 ( 1 /), v= - 0 '(/O» ^ f^***-!^ 
- fi„\ we clearly liave 

/’(«' ) (Jx 
n = / — ; 

J(.ci/) V 

conversely if .v„-- 0 (i/„), •- 0 '(//„) and be anv values satislymg 

7 ^" -- 4 ^“ - gy t which are sulficiently near respect i\ el v to i,„ v,„ 

w’liile V is defined by 


/(/■.»»') fit 

•'ll, 'll)) V 


then i;, rf are r('spect)velv 0(r) ami - 0'(<') ; for tins equation leads 
to an expansion loi t i„ m terms of e - //,„ and onle om sneli r\- 
oansion, and tins is obt. lined by the same v. ork as would ix m ee«isai v 
to exjiand 0(< ) wlu-ii 7' is m-ar to //„ ; tlie Iniirlioii 0(//) can llieretoiv 
Ik* continneii by tlie help ol lln.-^ e(|;iation, troni e //», provnied 
the lowei limit of | t ' i„| necessary lor the expansions is not 7ino 
111 the neighhourhood of any value (i,„v„). Tii laet the fimrtioii 0b/) 
can have only .1 finite niimtier of ]K)les m anv liiiite part of th<* j>I.ine 
of It ; each ot these can be snrroimded l)v .1 small circle, and m the 
portion of the finite jiart of the plane ot // wliich is oiitsule these 
circles, the lower limit of the iv.dii of convergence of the expansions 
of 0 (m) is greater than zero ; the same will tlieielore In- tlie case 
for the lower limit of the radii j ^ ! m cessarv tor the contmnat io'v 

spoken o) aliove provided that the values ol (i.i/) considered do not 
lead to inlinitelv increasing values of v ; tluTe /joes not exist, liow 
ever, any definite point (4,,, 170) in the iieighlionrliood of which tin* 

integral incr/xiscs indefiiiitelv, it is only by a j>ath of infinite 

.'( 7 , 1 , Vrt) V 

j(*ngth that the integral can .so increas/’. We infer thtuefore that 
if (i,»/) be anv point, a\ here rj- 4t’‘ - g*/ - A’:jj defined by 

r(<A I dx 
V / - - > 

M,r,) y 

then t"0(?') V~ "-0'(^O- Thu.s this e(|uation determines (^,77) 
without ambiguity. In particular the additive indeterminalencsse.s 
of the integral obtained bv closed circuits of the point of integration 
are periods of the function 0(//) ; by considerations advanced above 


it appears that these periods are sums of integral multiples of two 
which may be taken to be 


, f^dx. 

u -Z f 0) ■ 2 1 - » 

M, y 


these quantitii-s cannot tlurelon* have a real ratio, foi else, being 
periods of a monogenic function, they would, as wc have jireviously 
seen, be «‘ach integral nuiltijiles of'another ]>eriod ; theie would 
then be a closed ]i:Lth for (t,v), starting inmi an arbitrary point 
(iVjjVfl). otlicr than one enclosing two ol the j>onits (Cj.o), (c-^jO), 
. 00 ), which leads bai.k to the initial jioint (i,,,!,,), wliicli is 
impossible. On the whol/', theretore, it ajijiears that the function 
0 (//) agrees with the function 'P(//) previously discussed, and tlie 
disciis.sion of the elliptic integrals can be continued in the manner 
given under § 14, Doubly Dctirdic Duiuttous. 

§ 21. Modular Functions. One result of the previou.s theory 
is the remarkable fact that if 


.''I » 

where y- - 4 (x - c^)(x - r - r.^), then we have 

c, t.lw) A i!' -Ji (m -f- A)w ^ ai'w' ; - iii'w'] “J , 

and a similar equation tor e.., where the summation refers to 
all integer values oi ni and /»' other than the one pair ni- o, 
This, with similar results, has led to the eonsideration 
of functions ot the (oinplex ratio ro'/co. 

It is easy to see that th(‘ senes lor '4H//), 11 "-I (iH- liiuj -i ii/'w')- - 
Ill'll/ ‘)“J, IS mi.iliected l>y re])l.icmg w, to' by two t|iKinlitu’s 12,17' 
<'t]ual lespectively to />a> ^ //to', /> 'to 4 t/'to', where /^//. />',//' .ire anv 
iiitcgiis lor which pq' - />'//- -i i ; lurlliei it /an he proved that all 
.siibslilutions with integer cm llicients 12 /’to 1 //to', 12'- />'to4 t/'w', 
whert‘111 i>q' - t>'q ~ i, c.in bi' built ii]) by re])etitions ol tiie tw'o j).ii 
ticular substitutions (12 u»', 12' to), (12 to, 12' to 4 /o'). ('oii.sjtlei 

iJie function of the ratio w'/io e\j>n‘s.sed liv 

it is at once seen irom the pioperties ol the function ffial by 
lh<‘ two jiarticular substitutions reliaied to we obtain the cone 
spondmg .substitutions lor h ex]>r(‘ssed by 

;/'=!///, //' I-//; 

thus, by all tlu integer sulislilutions 12 - /'»o t ///o', 12' /''to i i/'w', m 

which />//'- /»'«/ 1, tilt* tuiutiou // (MU only t.ike on.- ol the six n.iIius 

//, j///, 1 “/i, 1/(1 -/;), ///(// - T), (// - i),7/, w'JmJi aie the j(»ots ot an 
etpiatioii ill 0 , 

( \ ~ 0 \ 0 ' ( I - // 4 //'’)- 

/r(J-//)" * 

the tunction of r, - to'/io, (‘\]>ressed liy tlie nghi sidi-, is thus 
iinallen-d by eveiy om- ot tlu- substitutions r' ^ ^ wlien m 

/> <IT 

/’> '/. integers Jia\mg h//' - />'//“ 1 It tlu- im.igmaiy part 

Oy ol 7, which W’e may wrilt- 7 p lu, is ])()sjlive, the imagui'iiy p.iit 
ol r', which IS ecpial to n(f>ff’ - p </)'•(/> f ///>)* //‘""i, is .jl’-o ]>osilive . 
sup])o.se (T to be positive , it tan be shown that tin* njijx-i hall ol the 
iiliiiiite plane ol the coniple.v xaiKilik- t can lie divided into itgions, 
all boiiiid(‘d l»y aics ol < in les (or stiaighi lines), no two of tlii se 
regions ocei lapping, siu h Ih.il an\ sulislit iif 1011 ol the kind iiiiilei 
consideraiion, 7' {/*' //';) l/> • qr) leads tiom an .ulntr.'iiy jioml ;, 

ol one ot tliesi- legions, to .1 ])oint t' oI allot I m i , taking ; e in. 
one ol these legions lu.iv lx t.-ken to be that loi wJin h - p 
//--I (t" - I, together with tlie j)f)ijit- liM whnh i> r mi'.itive on tin- 
curves limiting tins n-gion , llicn evny othei legani i.i obt.ime/l 
liom this so-called limdamenlal legion li\ oiu .ni/l oiiR one ot tin- 
substitiilioiis T (// t //'7)/i/» -t (ji), .mil heme l»\ a di tiiiile /omlnii.'i 
tioii of tin snb.sljtntion- t' - 1, r, t' i . /. Upon tlie inimile h.dl 
plane of r, ihe l.im lion i ouMdei' d al7o\ e, 

■■ r'ibAw'!’* ■ 

IS .'I single valued monogeiiu tunction, whosi only i-isntial -angii 
l.iiities are tJie ])Oints t' {/’' ' //'?), '{/’"< qt) Ifu whuli 7 oc , naineh 
those tor which r' is anv re.d lalioird value . <b' it al ;ims is (Jins ;i 
line over wduch the innclion ."7) c.innot lx- lonlinned, h.ivmg an 
e.s.senlial singnltUdv iii everv ik oi it, liowever slitiil ; m tlic' limda 
mental legion, ;'(7j h.is thus onl\ the single essential singnlanlv, 
7 p • Iffy w'lieie n cr. ; m this limd.iim-nl.d legion -?(t) talo's any 
.issigned coni])le.\ value pi'.t once, the is l.ilion r.(r')- ^{t) le/pmmg, 
.'IS ran be shown, Dial 7' is ot ih»- lonii (/>' > q'r)l{fyA 1/7), m whitli 
/h A * y* intc-gers w'lth />//' - /•'// 1 , the fumtion z{ ) has tine 

.1 siinil.'ir behaviour m «*veiv other oi the regions. 'I'he division ol 
the plane into n gious j> analogous to the /livision ol tlie ])l.me, 
in the ca.se of /lonbiv peiiodi/ fumtjons, into parallelograni.s , m tJial 
case w'e coiisulere/l /)nl\ f unctions witlioiit essential singiilantie.s, 
and in each of the regions tin* limcl/on assnim'd every conqilex value 
twuee, at least. I ‘uttmg, as .'mother function ol 7, J (t) z{r)/ ^-fr) - 1 1. 

It can be shown that |(t) = o for T = /*\p (^tt/), that Jlr) 1 for r- /, 
these being values of t on the bountlary ol the fimdaniental region . 
like z\r) it has an essential singularity lor r p 1 /a, n -1 co . In tlie 
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thcorv ol Iiii«\ar different ial rqiiation*? it is important to consider the 
inverse liiiictum r(J) ; tin-, is inlinitely nuiny valued, having a cycle 
of three values for circulation ot ( about J -o (the circuit of this 
])oiut leadin" to a linear substitution for r of period such as 
r' ■ - (i -i-t) '), havmjf a cycle of two values about J - 1 (the circuit 
leading to a linear substitution for t of iieiiod 2, such as r' -r ‘), 
and haviuv, a • \ el<-* of inrinilely nuiuy values about J - oo (the circuit 
leadiii.'l to .1 linear substitution lor r which is not periodic, such as 
r - It t). 'I'liese are the only singularities for the luiicLion r(J). 
K.ich of the functions 




L" V(i«)-'4>(J«) 


]• 


liesule many others (see below), is a sinfjle valuerl function of r, 
aiul IS exyiressible witliout amliiguity in terms of the single valued 
t unction of t, 

7?(r) - e\'j) ( ) II [i -e\p(2/V»r)|, 

\ / II i 


exp 



(- i)"‘cxp[(3m- I- m)Z7rT]. 


11 should bo remarked, however, that ^(r) is not unaltered by all 
tlie substitutions we have cousiden'd ; ui tact 

>7(-T-‘) T/(I I T)=rcxp (,'.,/V)i/(r). 

Tlie aggiegate of the siibslilutions r' - (/j' - f- 7 'r)/(/» wherein 
/’• 7. *1' uitegf-rs witli M' ■' l^’(i -- r, leyu'oeiits a (irottp ; the 

luiietioii )(r), uu.ilti-ied by all these sul)sl il utions, i^calhsla Afiniitlar 
h'liiK tiou. Mon* g(‘nfr.iUv .my function uu dlered bv all the sub- 
stitutions ol a group of liueai substitutions ol its vanabk* is called an 
A uliiworpjiir A i-.ilifmal tuuctioii, ol its varialile //, ol this 

ch.'iracter, is the tuiiclioii (r //, 1 // )’■// ‘*(1 * h) - yiresetiting itself 
incifleulallv aliove ; and tluTi* are other ration il fuiudions with a 
similar propiTty, tlie group ol ‘iubslitutioiis belongjiig lo any one 
of 1 he.S(' being, what i*. a very riirious tact, as>oeiai)le with that ol 
the rotation-; ol one ol tin* re!(ular solids, alioiit an axis through its 
centie, \»hu li bnu*, the solid into coiiK'uUaice with itselt. ("itle i 
aiitomorpliic UmcUons are the double periodic I unctions alrea<ly 
disciiss'-d , llK'se, as we h.ive seen, eu.ible us to solve the algebraic 
i‘<lualiou V- ‘P‘‘ -■ .Vj'k - (and iii Jact m.my oilier algebraic equa- 
lions, see below, uiulei' §23, (iroiih'ti til A ppht tifioiis of IMipfit 
h'lnii tio'is) Ml term; of ^M^gle v.diied I iiiu 1 1011 i 'lUu)* V -'| 1 '(//). 
A snuil.ir utility, ol a more extended kind, belongs to autumorphic 
fuiie-tious in gi‘ueral : but il cm lie shown that siicii functions 
neu’ssinlv have «in inliniti* number of ess^'ntial seignlarities except 
tor the sMiiyih'st <ms<*s. 

d‘he uKKlul ir tuiK'tiou J(r) coiisiden'd aliove, uii'dleied bv the 
g,r(Mij» ol linear substitutions r*--{p' i f/'T)f{p 1 i/r), wliere /*, 7 , /»', a' 
aie integers with p/'-^p'if—i, may l>e taken as tlie iiKlepeiuleiu 
N.inahle \ ol a diffeieulial npialioii ol tlu' tliinl Older, ol the foi in 
s"' t/** l-e’’ l a-’-i y- - 1 

.s' 2 \.s'/ 2(1 - ij- * 2 .\^ ' 2 r(a~l) ’ 


Avliere Ac , of which the depi udi'iit N aiijibk* .9 is eipial to r 

A ditf(*ri*uli;i.l equation of this jonu i^ satisfied by ttu <piotieiit of 
two independent integrals ol the lin<*,ir dilterential equation of the 
f’.ecoud order satisfied by the liypergeouielnc fiiiu'tJoas. Tl the 
solution of the ililicreiitial i-qinitioii lor .s lie written '‘(•t,/t 1,3 , ’ )• 
Ave liave m fact r ''f5,J,o,J). T( we introduce also the iuucUoii 
oi T gi\eu l>v 

2'lt/Iai') I 


w<‘ simihirlv hive r 9(0,0, o,\) ; tins limction \ is a single v.iliieil 
iunction ot r, wlncti is aliio a modular iiniclion, being unaltered b\ '• 
grouj) ol inti'gral substilutioiis also ot the lorm t' - 
AMtli ptf' - p'q - i, but with lh<* ii-st’iulion that // and q are eACii 
integers, and theii foie /> and q’ ani odd iulegi'rs. This group is 
thus a siibgrouj) o* tiie general moiliilai grou]), and in lat t ol ihe 
kind called a sells oiiiug.ile subgroiqi. As ni the general r...se this 
subgioiqi I'l assoeialed witli a subdivision ol the pl.iiie into u-gious 
ol which aiiv one is obtained Iroui a particular region, r.dled the 
tundameiit.il region, by a particular one of tlu* substitutions of the 
subgrouji. This *timdauu*iital region, putting may i>e 

taken to be that given by - i - 1, (^»-f ir^ - }, (p- i if*’ - {, 

and 1; built iqi ot six ot the regions which arose for the genered 
modular groui) assoii.iied with [(t). ^Vltlnu this tiiudaineutal 
region, \ takes every complex \alue just once, except tlie values 
A - o, 1 , 00 , which arise only at the angular yioinls r -o, r — 00 , t - - i 
and the eqiiiv.ilent point r 1 ; tlie'.i* .ingul.ir yiomts are essential 
singul.mties lor the function \(r). For A(r) as for J(r), the region ot 
exisieuct is the upper hall plane of r, there being .111 esseutial singu- 
larity lU evt*rv length of the real axis, howi'ver short. 

If. beside the plain* of t, avo lake a ]ilane to represent the valu(*s of 
A, the liiiictiun r- s(o,o,o,X) being considered thereon, the A'alues of 
T belonging to the interior of the timdamental region ot the r-jilane 
considered aboA^e, Avill reipiire tlie consideration of the AAdiole of the 
A-plam* taken once Avilh tJi(* exception of the jxirtions of the real 
axis lyin'.* between and o and between 1 and f 00 , the tAA'u 
sides ol the first poitiou coiTes|iondiiig to the cireninfen*nces of the 


r-plane expressed by (/i+ i)-* + (r 2 = J, (/i-i)-*-! while the two 

side.s of the latter yxirtion, for which A is r<*al and - 1 , i;oi rcsjiond 
to tlie lines of the r-plaiie expressed by p~±i. Ihe line for 
which A IS real, positive and less than unity corresponds to the 
imaginary axis 01 tlie r-plane, lying in tlic mti'iior of the tuiida- 
inental region. All the values of r .9 (0,0,0, A) may then be denvixl 
from tho.se belonging to the fundamental region of the r-jilaue by 
making A dcscrilie a proper succession ol circuits about the points 
X--0, A - T ; any such circuit subjects r to a linear substitution 
of the subgroup of r considered, and corresponds to a change of r 
Irorri a point of the fundamental region to a corresponding point 
of one of the otlier region^. 

§ 22. A J^roprriy of Integral Functions deduced jroni ihe Theory 
of Modular Functions . now the function cNp( 3 ), 
for finite values of z ; for such values of c^I>(s) never vanishes, 
and it is impossible to assign a closed ciri'iiit for c in the finite 
part of the plane of z which will make the function A=^e.'j)(s) 
pass through a closed succession ot values in the plane of A 
having A-o in its interior; the function \[o,o,o, cxp(c)], 
however z vary in the finite part of the plane, will therelore never 
lie subjected to those linear substitutions imposed upon 
.9(0,0, o, A) by a rireiiit of A about A-o; more gcnerallvy if 
d‘{z) be an integnd function of never liccorning either zero or 
unity for finite values ol ,7, the function A- liowever z vary 
in the finite part ol tlie planik will ne\er make, in the plane of A, 
a circuit about either A--o or A-i, and i(o,o,o,A), tliat is 
A'[o,o,o,t/(c)], will be single valued for all finitt* values of c ; 
it will moreover remain finite, and be ir.otiogciiic. In other 
words. a[o,o,o,(/.(s)| is also an integral function " Wl io.se imaginarv 
part, moreover, by the property of a(o,o,o^A), remains positiAc 
for all finite A ahies of z. In that case however.i'xp 1 / 5 |o,o,o,«/(s)| | 
Avonld abo be an integral function oi z with modulus less than 
unity for all finite \alues of z. 11 however we de.seribe a circle 
ol radius l< in tlu; plane, and consider the greatest value ol the 
modulus of an integral function upon this circk*. this certainh 
incrca.scs indefinitely as R increases. W'e can infer therefoif 
that an integral junetion tl{z) lehich does not vanish for any fi/iiie 
lvalue of Zj takes ihe value unity and hence (by considering the 
function A b/(r;)) takes evtiy other value for some definite value 
of z ; or, an integral function for which both the equations 
*h(z)’~Ay il'i^)- r> are un.sati.sfied by definite values of does not 
exist, A and i» being arbitrary constants. 

A similar tlieoreiii c.m br ]Moved iii leg.'ird to tlie values nssimied 
by the timction <f>{z) tor points ~ of modulus gieafr r than R, Iioawa 11 
great R may be, also with the lielj) ol luoilular fuiK tions. In genei.d 
terms it may be slated that il is a Aeiy evceptioual tiling Jor an 
integral tiinttioii not to assume every coiiqilex Aidue an infinil. 
niiiiiiiei ol limes. 

Another application ol modular tniictions is lo prove that the 
function . 9 (a,jrt, 7 , A) is a single valued iunction oi t - .9(0, 0,0, A) ; 
for,]>uttmg /'- i /), the values ol /'winch eorresjiond to the 

sitlgul.ii ]»oiuts A - o, 1 , 00 of .'»(a,/:f,'>. A), though mliuite ill nuinliei, 
all lie on Ihe ciii iimli-ieiue ot t tie i in le | t'| - J , Avithin which then loie 

.s(a,/i,7, i) is expres.sible lu a form Moie geiu‘iall> any 

tl Q 

monogenic function of A which i.s .single valued save for circiiit.s ol 
the points A o, 1, 00, is a single Aalmd timction of r a(o,o,o,A). 
Identilymg A with the .scjuaie ol the morluiu.s in Ia:gendie's toini Ol 
the ellij)tic;d integral, wc have r — /K'/K, A\here 

r dt n dt 

x'fi -Fill -.\ 7 ^r .1 xiT-Fili'- (fW^l ’ 

functions such a.s A‘, (i - A)’, [A(i - A)V', which have only A-o, 1, 00 
as singular points, Avere cxpres.sed b\' Jacobi as poAver .senes in q - luirr^ 
and therelore, at Ica.st lor a limiteil langc of values ol t, as single 
valued t unctions of r ; it follows by the theorem given that aii\ 
product of a root of A and a root of i ~ A is a single valued function 
of T, More geiieiMlly the dilh-iential equation 

'*{*-•' ) jy. + 1 V - (a + + 1 ).v - a 3 -> -- O 

may be solved bv expres.sing both the independent and dependent 
A'uruibles as single. amIiu'iI tunclious ol a single variable r, tlie expres- 
.sion lor the iudepcTule.ut variable being 

§ 23. Geometrical Applications of Elliptic Functions. — ( on.sider 
any irreducible algebraic equation rational in A:,y,/(.Y,y) = o, of 
such a form that tlie equation represents a plane curve of order 
n with J«(« ~ 3) double points ; taking upon this cur\^e n 3 
i arbitrary fixed point.s, draw through these and the double 
points the most general curve of order 11-2 \ this Avill intersect 
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/ in n{n - 2) - «(« - 3) ~ (« 3) ^ 3 other points, and will contoin 
homogeneously at least i)w- J?/(«-3)-(;/--3) = 3 arbi- 

trary consUnls, and so will be of the form A</>-4- AjV, + 

. . . - o, wherein . . . are in general zero. Put now 

7/ = «/>.^/</) iind eliminate x,y betwT^en these equations and 
f{x,y) — Oj so obtaining a rational irrcdneible equation F((^ 7 ;)- o, 
representing a further plane curve. 'Jo any point (A*,y) of / will 
then correspond a definite point (^,/y) of K 
For a gcficnil position ol (v.r) upon / the t*qii;itions 

0i(^'',rOAA(^'.v') =0i(^ v)'0(t, V), 0o(.i',v'),v>(v',3-') -= 0./.^ v)/0U,i‘), 

subject to - o, wull liave the same number oi solutions : 

it their only solution is x' - 1, v' y, then to any j>ositioii ol F 
will conversely correspond only one jvisition (i,y) of / If these 
equations have anotlur solution Iv'side (.i,y), then any curv(‘ 
A0 f \j0, t- Aa0j ^ which jiasses (through the double jioints of / 
and) througirthe n ~ 2 points of / constituted by the fixed « - 3 
points and a point (.v,„Vo), will uocessai ily pass through a further 
point, say (a'o'.I'o'), and will have only one’ further inft'rsection with 
/ ; such a curve, witti the n - 2 assigned jioiiits, beside the double 
points, of /, will be of the form + h . . o, where /oi;,, . . . 
are generally zero ; eousidenng the curves ^ + =0, lor variable f, 

one of these passes througli a further arbitrary jioiiit of /, l>y clKxisiug 
t properly, and conversely .in arbitr.iry value ol t di t ermines .1 single 
hirlher ])(imt of / ; the eo ordinates ol the jioiiits ol / are thus 
rutional hnictions of n parameter /, w'liieh is itselT ex]»ressible ralion- 
i’.lly by till' co-ordinates ol the jioint ; it can b<‘ sliown algebraically 
that siieh a curve not I{»7 -3)11 but \{r, - \)n hi double jioints. 
\Vr may therefore assume that to every jioiut of b' cc>rn‘sponds 
only one jioml of /, and tliere is a biralional transformation Ix-lween 
these curves; ilie eoidficients m this tianstonnatioii will invol\<^ 
rationally the eo ordinates of the n - 3 f'xed jioints taken ujhui /, 
that IS, at till' least, by taking these to be consecutive points, will 
involve the co onlinates 01 one point oi /, an ! wall not l>e rational 
m the c:oeihciorits of f imk'ss we can sjjecity a jiouit ol / whose co- 
ordinates ,ire rational in these, 'flic curve is iiiteisi'cled by a 
straight line \ Iti) y c -o m <'is uianv jiouits as the nunilier ot 
nnspeciried mtersections ol / watli \ that is, 3 ; or F 

will be a cubic curve, wnthout double points. 

Such a cubic curvi* has at least oiv' ]K)in< of infledion Y. and d a 
vari.ible line VI’O lie drawn tlirnugh Y to cut th(‘ < iirvi* .igain in T* 
and ^), the locus of a point K such Ih.at VR is tli(‘ harmonic iiwaii of 
VP and 'rn, is (' isilv jiroveil to be a str.iight line Take now- a 
triangli* ol refereru'e for homogisieous on ordinates XVZ, ol w lm b 
tins straight line 1, Y o, and tlu' iiilloMonal tangent at Y is Z o ; 
tlic equation of the cubic curve will I lieu be ol the form 

ZN'-’- l-A-VZ i aXZ‘ 

by juitting X equ d to \.\-H/aZ, that is, choosing a suit.abli' line 
tlirough V to be X = o, and choosing \ jirojieily, tins is reduced lo 
the iorm 

ZY- ^4X-'-z:.,XZ-'-g,Z'S 

of w’hich »a lepresr-iitation is given. \Mlid foi ev'i'in' jioint, in ternn* of 
the elliptic lum lions 'iqn). ('d, b>’ taking X Z^M''). 

'fhe value ol u belonging to an\' point is definite sav e I01 sum . o! 
integral iniiitiplv’S ot the jvuiods ol the elliptic t unctions, being 
given by 

M 7 .nX-\cf'A 

"■'.(ri zv 

where (00) denotes the point ol uilleetion. 

It thus appe.irs tliat the co oidmales ol any jxnni of a plane eurv'\ 
/, of order u with \{u - 3)11 double jiomls are cxpie.ssroli* .is ellijitic 
liiiictioiis, flien* being, sjvc ior period.s, a delinite v.ilue of the aigu- 
meiil It belonging to every point ol the i urve. It can tnen be sliown 
that if a v.iiia!)le curve, 0, of Older m be diaavn, p.issing through 
the (loijl)ie points ol the curve, the values ot the argiinieiit n al lJi<‘ 
reiiiaining intersections of 0 witli /, have a sum which is uruaftic fed 
by v.iii.ition ot the coelliiaents of 0, save toi ad<lilive .tggreg.ates 
of the periods. In viitue oi tlie bir.itional Lniusfonnalum the. 
theonua can be deduci’d from the tliioiein th.i.l it anv sli.nght line 
cut tlie cubic y- -4 - ga - g;., 111 points (n,), (n.,), fn.,)» 

+ Uy r n., is zero, 01 a period ; or the genera! tlieorem i^ a comlki’ v 
from .Vbel's theorem proved under § 17, Integrals of AI^cJouk 
F umiiotts. To prove the lesiilt directly for the cubic we lemark 
th.at the variation of c>ne of the lutersections (v,v) ol the tubic 
with the. straight liu<* y due to .a vanatioii 5w/, on in m 

and », is obtaiivd by differentiation ot tlie eijuation loi the tlirce 
abscissae, namely the equation 

I''( v) r- 4x'' - gy.r - g.j ~ {mx -f- «)' 
and is thus given by 

r7v_ \om i 6 it 
V " F'fvj ’ 

and the sum of three such fra i. lions as that on the right tor the three 
roots of F(v) -o is zero; hence iqs-n., is independent of the 
straight line coiisklered ; if in particular this become tlie mtlcxjonal 
tangent each ol tq, vanishcb. It may be remarked m passing 


that A',-f.jr2 + ar3 = |w", and hence is J [(Vi - so that we 

have another proof of the addition equ.ition lor the function 
From this theorem tor the culuc curve many of its geoiiudrical 
properties, as lor example those of its inllections, the properties of 
inscribed polygons, of the thiee kinds of corrcsjionding points, and 
the theory ol residual ion, aie at oiict' obvious. And similar results 
hold lor the curve ol Older 11 with \{n - 3)11 double jKunts. 

§ 24. Jnii’ffrals of Al^ibrair hunciums w Covftrx/on with ihe 
Theory of Plane Curik's. — 1'he developments wiii(‘h luive been 
explained in connexion with ellii)lic fimclioTts may enable the 
reader to appreciate tlie va.stly more ttxlensive theory similarly 
arising for any algebraical irrationality, /(aw)^ o. 

The algebi.iK.il integrals |K(a',v)i 7 v associated wdh tliis may as 
bolore be divideil into those ol the fiisf which have no in- 

linities, those ol the setoud kind, pos.sessing only algebrauMl infmities, 
and thost; of the t/nyd hind, for winch logarilliimc lufmitjes (‘ntf-r. 
Here tliere is a certain iiiiiiiber, p, gieater than unity, oi linearly 
mdejM!n<leul integrals ol the first kind . and tins niiml)er p is uii 
alterezl by any birational tiansiormation ol tlu' fiindaincnt.al equ.ition 
/(i,v) - o ; a rational lunctum i.in be constructed wuth poles of tlu' 
first Older at p \ J .'irbitr.iry jiositions (ji.'v), satistving /(i,v)' o, 
but not with a fewer number unless llieir positions are chosen 
propi'iiy, a prnjwi 1 y wa* ioiintl loi the case p . j ; and p is t he numbei 
ol liiuMrly mdept'iideiit curve.s of oidet w-3 ]5.i.sMng thiough the 
double points ol the curve ol order ;/ erpressixl by f{x,v) o .Ag.nii 
any iulegml ot the second kind can be expres'-ed as a sum ol p 
integrals ol tins kind, with poles ol the lirst oider at arbitrary 
jio.sitioiis. togetluT w'itii rational limcfioiis and integrals of llie liist 
kind ; .ind an lutegr.il ot tlu' seioiul kind can be iouiid witli one 
()ole of tlie first ortlii ol aibilr.iiv jHisilion, and an integral ol the 
third kind willi two logan1lniii( mliinties, also ol arbitrarv position . 
the ( oiresj 7 ondmg jirtq.erlies lor />- 1 are jumped .above 

'lh(*rc is. however, a difitsenee ol essential kind m regard to the 
iiiveision of mtegraI^ ol th(‘ liisl kind ; il it fl\(i,i)(/i i»e such an 
iiilc*gral, il can bi* .sliown, m common with all alg(‘bt.nc mb’gials 
assiK'iated with /(i,v) o, to have 2p linearly mdejxiident ailditive 
coii.stanls ol iiideli-rmmateiies.s ; the ii}>p(T Inrnt <>l Ihe integral 
cannot tin r«‘tou*, .is we h.ivi* shown, be a single v.iliied limction 
ol the value ol tin* nitogi.il. The eorn‘spnnding theorem, il 
denotv. one oi the integrals ol the hisi kind, is that tiu* /> eipi.dums 

determine the rational symmeliu liiu(‘tions ol t’le /> positions (i,,!',), 
• • • (b'HV) single v.'dmsi luiu turns ol tJu' /> v.iiiables, iq, . . a,,. 
It is thus neeess.iiv to enlei into the tln'oi v of limilioii.s ol .sevi nd 
indepein'ent v'.ni.ibles' ; ;nid the eijiiatiou o is ihus not, 

in tins W'.iv, f ’jul'le ol solution by smgli‘ valued tunclioiis ol one 
variable, dlial solution m hut is to i>e .soiigbl with tin* b(‘lp <»1 
.•iitomorpliic jiuK-lion^, winch, however, as has been remarked, 
have, loi /' -i,..u mliinie uumbm ol e'seuli.il Miigiikinties 

§ 25. Moriny,nuc Fnoettonb of Stvrraf i Hdepcndeni Wir tables 
A mimogenir tiinelion ol several nidependent eoniplex vnnables 
j //p . . . //;, i.s Id be regarded a.s given by an aggr(‘gale ol power 
' scries all olilaiiiabltt bv eontimiatfon Iroin any one of them in a 
manner analogous to tfial before exjilainod in tin* east? of one 
independent va,riable. 'J'he singular point. s, defined as the 
I liniitiiig jioints of the range ov(;r whii h siu h ('onlinnation is 
possiblty niav either be ptdes^ or polar potnfs of tmlrfirmioalioit , 
I or essrnfial sinyiilanhes. 


\ pole IS ,1 ])Oinl (//'", . . //'' ) 111 tiie iKighl>ouii. {Kid ol whuh tlie 

liinction IS exfiressible as .1 quotient ol convergiag jicwer .s<*iies m 
iq - . . . iq, - : ol fiMse 11),- di'iiomuialoi sines I) must 

v.niuh at f /fj*'), siui e else tlie Jiactiun is exjiiessibk as a 
[lower s< ru s and the point is iml a '■uigul.ii ]»oint, but the iiuiiu rator 
series N rnusi not al-,o vain-.h at fw",”, . . /7“' ), oi if it do(‘s, it must 

Ik* ])OSsili|e to wnie J) Mr>,„ N wlei'* M is a (ouvergim; 

powi*r s(*n<*s vauisinug at (i/",", . . . and N, (otivergmg jkiwi i 
"’erie-,, 111 fu, i/'l\ . . /q, - not so v .nii l ue’ \ poiai piunl 
ol indeterunnaliori is a point about whu.Ii the iiuK.lioii can b'* 
expressed as .1 qrotient o! two coiivciguig j'owei •■eiies, t'oth nf 
wdne li vani'fi at tie- jioinl. .As m such .1 'luq^le case us fA,rH Fv), 
{ax \ nr), alKuil jr — o, v o, it can be pioverl llial then the fiiiuTion 
can be in.ide to ajqiroacJi to any atbilraiily assigned value by 
making tin* variables 1/,, . . it,. ;ii)|)ioaeh to if"', 7/'“' bv a juopf i 

path. It i-. the necessaiv e'.isteiice ot such polar poiiit*^ of m 
' determmatKm, wliuh lu c.ise p -2 are not merelv i'-olated | onits, 
wine J I leiideis the tlieorv es.seiil i.'ill V moie diflieuJt than DmI of 
liiiictions tfl our v,iii.il>le An es.sentiaJ singularity is .my which 
dcK's not come under «m<* of the two foniier ch scrqjhoiis .nid mi ludes 
very various juissibihties. .\ point al mtindv m tins theory is one 
for which any one of tlie v.iriables 7/,, , , n,, is jndc’lmitely great ; 

such points are luouglit under Uie iiretediiig delmitioiis l>y means 
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of the; convention that for«'®^ = oo, the difference ii, -w'J’ is to be 
understood to stand for Tliis being so, <i single valued function 
of Up without essc-ntial singularities for infinite or finite values 

of the variables can he shown, by induction, to be, as in the case of 

- I, necessarily .1 rational function ol the varialdes. A function 
having no singul.intics for finite values of all the variables is as btdorc 
called an integral function ; it is ex]iressiblc by a power scirics 
converging tor all finite values of the variables ; a single valued 
1 unction having for finite valiu-s ol the variables no singularities 
otlu't than poles or polar points ol indelerminalion is called a 
meM)niori>hi(, function ; as [or b - 1 such a function can be expressed 
as a ijuotient of two integral functions having no common zero 
point other than the points of mdeterrnination of the function ; 
but the proof of this theorem is dithcult. 

The single valued functions which occur, as ex]dained above, in 
tlie inversion ot algebraic integrals ol the lirst Kind, for /> *1, are 
moromorphic. They must also he periodic, imafiected that is when 
the variables are simidianeously increased each by a 

projHT constant, these being the additive constants of indeterminatc- 
n(‘ss foi the /> inl('grals arising when {x,y) makes a closed 

ciicuit, the same lor each integral. The theory of such single valued 
meromorphic jieriodic fiiiK.tioiis is simjiler than that ol meromorphic 
limctions ol sev<Tal variables in general, as it is sufficient to consider 
only linite values ol the variables ; it is the natural extension of 
the theory of doubly periodic functions ]>revionsly discussed, ll 
ran lie shown to r(*diice, though the proof of this requires considerable 
(h'velopments of which we cannot .speak, to the theory of a single 
integral I unction of called the Theta Function. This is 

expressible as a series of positivi* and negative integral powers of 
(luantilirs cNj) e\|> (oji/J, . . . exji (c,jt/p), wherein f,, . . . Cp are 

jnopei (oiislauts; foi />- i this theta function is e.ssentially the 
same .is that above given iiiidor a different form (sec § 14, Donhlv 
I*eno(ti( i^nintions), the limction In the case ol />~i, all 

meromorphic functions periodic with Ihe same two periods have 
been shown to be rational functions of two of them coiini'cted hy a 
single algebraic equation ; in the s.une way .ill meromorjihic timctions 
of p variables, penodic with the sium* sets ol simull.ineons periods, 
'2p sets in all, can be shown to be ex])ressiblc' rationally in terms ol 
p 4 1 such pi*no(b(: functions connected by a single algebraic equation 
I-et a,, . . I;,, y denote p + 1 such lunctioiis ; then each of the partial 
ileri vat 1 VI'S (hijou, will equally be a meromoqihic function of fhe 
s.ime petiods, and so expressilde rationally in terms ot v ,, . . . Xpy y 
tiuis theie will exist p equations oi the form 

dXf 4 ... + R;, <///;„ 

and hence p equations ol the form 

dtij 4 ... 4 

wherein H„ , are rational functions of v,, . . . v, these being con- 
iK'ctedliyatundamentalalgebraic (r.itional)e(piation,say/(r,, . . . A',„r) 

o. 'riiis then is the gtaierahzeil form ol the corresjioiuling equation 
lor p 1 

§ 26. Multi ply- Per iodic Functions and the Theory of Surfaces , — 
'Fhc theory of algebraic integrals /R(.v,r)i/A', wherein .r,y are 
connected by a rational equation /(.v.v) — o, has developed 
concurrenlly w illi tlie theory of algebraic curves ; in particular 
the existence of the number p imariant Iw all hiralional trans- 
formations is one result of an extensive llieorv in which curve.s 
c apable of hiralional corresponderic(‘ are regarded as etiui valent ; 
this point of view has made possible a general theory of what 
might otherwise have remained a collcM tion of isolated theorems. 

In is’cent years dj'velopments luive l>een made wiiicli ]iomt to 
a simihu imitv ol eonceptioii as possible lor siirlaces, or indeed lor 
algebraic toustructs of any number of tlimensions. TIicsc develop- 
ments have b<-eii m two directions, at first lollowed luilependently, 
but now hapiuly brought into tlu‘ most intimate connexion On the 
atnlylir.'il sale, K Picard has considered tlie possibility of classify* 
mg mtegr.ils o( the lonn KKr/.s ^ Sdv), belonging to a siirlace 

o, whrjein K and S are rational luiiciions ol .1, i-, i, acroidmg as 
they aie (O everywlieie linite, (2) have poles, which then lie along 
cur\i\s upDii the. sjnlaee, 01 (3) have logaritlimic mliiiities, also tluni 
lying along eut\es, ami lias lirouglit the theory to a high degree 
of ]nM't(‘ctioii. On the geonietneal side A. Clebsch and M. 
Noetliei, and more reciaitly the itaiiau school, have considered the 
geoinetiical characteristics ul a surface wdiich are uuiltered by bi- 
latioiial trau^ lormatioii. ll was first remarked ihat lor surfaces ol 
ouK i n there aie associated surfaces of onler n - 4, having properties 
in lelation thereto .lualogoiis to those of curves ot order n 4 for a 
plane eiirve ot onlei n ; il such a surface /(a,v, 5)— o have a double 
eurve wall triple jKunts triple also for the surtace, and <p{XyV,2;) -o 
be a surface ot order n - 4 passing through the double curve, the 
double integral 

j’ 1*0 i dv 

JJ 'dflcs 

is everywhere finite ; and, the most general everywhere finite 
integral of this form remains invariant in a hiralional transformation 
of the surface /, the theorem being capable of generalization to 


algebraic constructs of any number of dimensions. The number of 
linearly independent surfaces of order n - 4, possessing the requisite 
jiarticulaniy in regard to the singular lines and points of the .surface, 
IS thus a number invariant by birational transformation, and 
the equality of these numbers for two surfaces is a nece.s.sary con- 
dition of their being capable ol such transformation. The number 
of surJaces ol order m having the assigned particularity in regard to 
the singular points and lines of the fundamental surface can be given 
by a formula for a surface of given singularity ; but the value of this 
formula for w = « -4 is not in all cases equal to the actual number 
ol surfaces of order « - 4 with the assigned jiarticularily, and for a 
cone (or ruled surface) is in fact negative, being the negative of the 
deficiency of the plane section of the cone. Nevertheless this 
niimbei for wi = «“4 is also found to be invariant for birational 
transformation. This number, now' denoted by is then a second 
invariant of birational transformation. The former number, of 
actual surfaces of order 11-4 with tlie assigned particularity m regard 
to the singularities of the surface, is now' denoted by The 
(hfler<*nce p^r Puf which is never negative, is a most important 
characteristic ol a surface. When il is zeio, as in Ihe case of the 
general surface ol order w, and 111 a vast number of other ordinary 
cases, the surface is called regular. 

On a plane algeliraical curve w'c may consider lin(‘ar series of .sets 
ol points, obtained by the interscclion willi it of curves X 04 Xi 0 , 4 
. . .r-o, wherein X, Xj, ... arc variable coeflicients ; .such a series 
consists of file .sets of points w'herc a rational function ol given iiolcs, 
belonging to the construct /(A',y) = o, has constant values. And we 
may consider series ol sets of points determined by variable curvi's 
whose cmTlicients are algebraical functions, not necessarily rational 
lunctions, of parameters. Similarly on a surface w'c may consider 
linear .systems ol curves, obtained by the intersection with the 
given surface of variable surfaces X 0 4 Xj 0 , 4 . . . ^ o, and may 
consider algebraic .systems, of which the mdividu.al curve is given 
by variable surfaces w'hose coelficients are algebraical, not neceshaiily 
rational, lunctions of parameters. Ot a linear series iqiori a i>lane 
curve there are two numbers manilestly invariant in birational 
translormation, the ordeVy w'hich is the number ol points lorming a 
set ol the seri(‘s, and the dimension y w'hich is the number of para- 
meters X,/X, Xo/X, . . . entering linearly in the equation of the series. 
The senes is (omplrte when il is not contained in a senes of tlie .same 
Older but of higliei dinu'ii.sion. So for a Imeai system of curves 
iij)on a surfaci', w(* Jiave three invariants for birational translonna 
lion ; the order y being the number of vanabli' intersections ol two 
curves ol the .system, the dimcvsiotiy being the number ol hneai 
parameters X,/X, X^/X, ... in the equation for the system, and the 
deficiency ol the individual curves of the system. Upon any curve 
of lh(* linear system the other curves of the system define a linear 
serii's, called the (haradenstu series; but even when the linear 
system is coni]>l(‘le, that is, nol contained in anothei Ime.ii .system 
ol tlie .same order and liigluT dimiuision, it does not lollow tliat the* 
characteristic .series is conijikde ; it may be contaiiKHl in a seru's whose 
diiiiensioii 1.S greater by p,, - p„ than its ow'ii dimension. XMien this 
IS so it can he .showm that the linear system oi cur\'es is contained 
m an algehiaic system wlio.se dimension is greater by />, - />„ than the 
dimension of the linccir system. '1 he extra p p,, - p„ variable jiara- 
meters so entering may be n^garded as the mdepcndeiil co-ordmates 
ol an algebraic construct /(v.-i'i, . . - a,,) “ o ; tliis construct has the 
pro}>ertv that its co-oidinates are single valued meiomoijilnc 
lunctions ol /> variables, w'hich are penodic, posso.ssmg 2p .systems 
of i>eriods ; the /> variables are cxjire.ssilile in the lonns 
(i<j('’,.v)«/A^ 4 . . .4 

wherein I<,(,\,r) denotes a rational function ol a-j, . . . x,, and r. 
I he original surtace lias corres]xuidingly p integrals ol the iorm 
j(R<fA' 4 Sr/i), wherein R, S are rational in a, v, ", which are every- 
where finite ; and it can be shown that it has no other such integrals 
From this point of v iew, then, the niimlier />, p,- />„ is, lor a sin* 

face, amilogous to the deficiencx of a plane curve , another analogy 
arises in the rompari.son ol the tlieorcms for a plane cur\i‘ of zeio 
deficiency there exists no algebraic senes of .sets ol ])oints winch 
does not consist of .sets lu longing to a linear series ; loi a surl.ice lor 
which -/ 7 „ = o there exists no algebraic .system of curve.s not 
contained in a linear system. 

Rut w'hereas for a plane curve of deficiency zero, the co-ordinates 
of tlie points of the curve are rational lunctions of a .single parameter, 
it is not necessarily the case that for a surtace having p^ - pa — o the 
co-ordmates of the points are rational functions ol two ]iarametcrs ; 
It IS neccs.saiy that p,, — pa~Oy but this is not sufficient. For sur- 
faces, bcj'idc the />„ linearly independent .surfaces of order » - 4 
having a definite particiilaritv at the singularities of the surface, it is 
useful to consider surfaces ol order A(«-4), also having each a 
delmitc particularity at the singularities, the number of tlie.se, not 
containing the original surface as component, which are linearly 
indejiendcnt, is denoted by I’^. It can then be stated that a sulhcienl 
condition for a surface to be rational consists of the two conditions 
/>„ = o, Po = o, More generally it becomes a problem to classify 
surfaces according to the values of the v'arious numbers which are 
invariant under birational transformation, and to determine for 
each the simple.st form of surface to which it is birationally etpii valent. 
Thus, for example, the hyperelliptic surface discussed by Humbert, 
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of which the co-ordinates are meromorphic functions of two variables 
of tlic simplest kind, with four sets of periods, is characterized by 
A'= '’ } f or again, any surface possessing a linear system of 
curves of which tlio order exceeds twice the deficiency of the in- 
dividual curves diniinislied by two, is reducible by birational trans- 
lorinatiou to a ruled surface or is a rational surlace. But beyond 
the general statement that much progress has already been madi* 
in this direction, of great interest to the student of the theory oJ 
functions, nothing further can be added here. 

Bibliography. — 'I'he learner will find a lucid introduction to the 
theory in H. Goursat, Cours d’ analyse mathcmatique, t. li. (Pans, 
1905), or, with much greater detail, in A. R. T'orsyth, Theory of 
T unctions of a Comf^lcx Variable (2nd ed., Cambridge, itioo) ; for 
logical rigour in the rnon* dillicult theorems, he should consult 
W. F. Osgoofl, Lchrhuch dcr Functioncniheorie, B«I. i (Leipzig, looo- 
lyoy) ; for greater precision in regard to the necessary tjuasi- 
geoinetrical axioms, beside the indications attempt (‘d here, he should 
consult W. H. Young, The Theory of Sets of I^oints (Cambridge, 
IQ06), chs. viii.-xiii., and C. Jordan, Cours d' analyse ^ t. i. (Paris, 
chs. i., ii. ; a comprehensive at count of the* Theory of Functions 
of Ural Variables is by F. W. Hobson (Cambridge, i<)o7). Of the 
tlieory regarded as bast;d alter Weiers trass u])on the theory of power 
series, there is |. Harkness ami J*'. Morley, Introdiu lion to the 'J heory 
of Analytic Fumtions (London, an elementary treatise; 

tor the theory of the convergence of series there is also 'f. |. J’A. 
Bromwich, ,ln hitrodiiciwn to the Theory of Infinite Senes (T-oiuloii, 
1 90S) ; but the student should consult the collected worL?» of Weier- 
strass (Berlin, iSy.j ft.), and the writings of Ybtt:ig-l.ettler in the early 
volumes of the Aita mathematn a ; earlier ex])ositions of the theory 
of fiinetituis on tlu’. basis of j»o\ver series an* m C. Mi rav, Lefons 
noitvdles sv^ V analyse tnfiniUsimale (Pans, and in Lagrange’s 

bootv.s on the 'riieory of Functions. An account of the tbeoi y tif 
potential in its applic ations to the present theory is found in most 
tieeilises; in jiarticuUir consult F. Picard, Traiti d'analyse, t. 11. 
(Paris, 1893). I''or elliptic functions there is an introductory book, 
P. A])j)ell aiul F. l^acoiir, Pnncipcs dc la tlu orti Jes foiu tions elliptiques 
et apphiations (Pans, 11897), beside the treatises of G. H. IJalphc*n, 
Traiti des fonciions cllijdiques ct dc leiiVi apfUnatfous (three ])arls, 
Fans, 1880 11.), and J. 'fannery et J. Molk, Tibnients de la fhinrie 
dis fomtions elhfdiques (l^ins, i8t)3ff.); a Viook, A. G. (ircenlull, 
file A pplh ations of EUijHn Functions (London, 18(12), shows how' 
th(‘ flint lions enter in ])roblems of many kinds. For modulai 
fuu' linns there is an ext«'nsive treatise, I'\ Klein and R. Fnclu*, 
Theoric drr elliptisihen Modulfumiionen (Ta ipzig, t8(io) ; see also 
the most lutcrestiTig smaller volume, F. Klein, Vher das Jkosaedcr 
(Lei])/.ig, 1884) (also obtainable in ICnglisli). J*'or the theory ol 
Riemami's .-.iirface, and algebraic integrals, an interesting intro- 
duction IS 1*. Ap{)eli and F. Goursat, Tin one des fonciions al{'ehruiucs 
et de ti’urs inti ^rales ; for Abelian functions see also II. Staid, 7 heorie 
der Abersc/u'ii Funciionen (T.eip/ig, t8(i{i), and H. J*'. Baker, An 
I iitrodiu tiou to the 7 henry of Multiply Penodic I unitKois (('ambndge. 
To**/), anil H. I'\ Baker, Abel's Theorem and the Allied Iheoi\\ in- 
iliidinq the I hear V of the 1 heia T muttons (Cambridge, 1897;; lor 
theta luiu turns ol one variable a standard work is C'. (k Jacobi, 
Fundamenla nova, i'm . ( Koiiigsberg, 1828); Inr the general theory 
of theta Junctions, consult W. Wutmger, V liters uchumjen uber 1 heta~ 
Funrtioncn (Leijizig, 189'-,). For a history of the theory ot algebrau 
function-, consult .\. ihill and M. Noether, Die Fntwn Uinif; del 
Ihenrie der al^ehrais^/irn Funciionen ni allertv und neiterer Zeit^ 
Hericht dir deatuhni Malhnnatihn-Veieiniqitne, (i8ji.|) ; and for a 
special llieiiry ol algebraic fuiu lions, K. HetiseJ and G. Laiidsberg, 
Thcorie dev ali^ebraisi hen T unction u.s.io. (Leipzig, Joc>2). The 
stiidenl wiii, ol c(air.'-e, (.(jiisult also ICiemaiin’s and Weierstrass’s 
ues. Wei he. T''or llu* a])])lu:atuins to geonudry in geuer.d au im- 
portant i oiitribiition, oJ jx'rmaiK'nt value, is Ic. Picard and ( i Smiarl, 
Throne des fomtions alqtbncfues dc’- deuv variables inch pend ante ^ 
(Pans, 1807-1906). This work contains, as Note v. 1. li. ji. 485, a 
valuable summary by MM. Casteliiuovo and laii ujue.-., Sni quclqucs 
rr.suliats nouveaux dans la throne des surf cues al^ibnques, iont.*inmg 
many refereiKcs to the mmierous memoirs to be found, for the most 
])arl, in the transactwms of .scientific societies and tiie mathenmtical 
journals of Italy. 

lieside tlie books above enumerated there exists an unlimited 
lumiber ot individual memoirs, often of permanent iniportame 
and only iuiiierfeclly, or tfio elaborately, rejirodiucd in tin pag'**. 
of tin* volumes in which tiie studimt will find relereiices to thtm. 
The (icrinan hncyclopaedia of Matheniatit s, mui the Royal Socielv’s 
Reference L ataloguc of (. urrent Scientific Literature ^ Pine Mathematn s, 
jiublished yearly, should al.so be consulted. (IJ. F. Ba.) 

FUNDY, BAY OF, an inlet of the North Atlantic, separating 
New Brunswick from Nova Scotia. It is 145 m. long and 48 m. 
wide at the mouth, but gradually narrows towards the head, 
where it divides into ( hignecto Bay to tlu* north, which sub- 
divides into Shepody Bay and Cumberland liasin (the French 
Beaubassin), and Minas Channel, leading into Minas Basin, to 
the east and south. Off its western shore opens Passamaquoddy 
Bay, a magnificent sheet of deep water with good anchorage, 
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receiving the waters of the St Croix river and forming part of 
the boundary between New Brunswick and the state of Maine. 
I'he Bay of Fundy is remarkable for the great rise and fall of 
tlie tide, wliich at the head of the bay has been known to reach 
62 ft. In Passamaquoddy Bay the ri.se and fall is about 25 ft., 
which gradually increases toward the narrow upper remhes. 
At spring tides the water in the Bay of Fundy is 19 ft. higher 
than it is in Bay Verte, in Northumberland Strait, only 15 m. 
distant. 'I'hough the bay is deep, navigation is rendered 
dangerous b\' the violence and rapidity of the tide, and in summer 
by fre(juent fogs. At low tide, at such points as Moncton or 
Amherst, only an expanse of red nuid can be seen, and tlu* tide 
rushes in a bore or crest from 3 to 6 ft. in lu ight. Large areas 
of fertile marshes are situated at tlu* head of the bay, and the 
remains of a submerged forest .show that the land has subsidt;d 
in the latest geological period at least 40 ft. 'I'lie bay receives 
tlie waters of the St Croix and St John rivers, and lias numerou.s 
harbours, of which the chitd an* St Andrews (on I’assamaquoddy 
Bay) and St John in New Brunswick, and Digby and Annapolis 
(on an inlet known as Annapolis Basin) in Nova Scotia. It was 
first exjilored by the Sieur de Monts (d. c. 162S) in i()04 and 
named by him Fa Baye Fran^aise. 

FUNERAL RITES, tlie ceremonies associated with different 
methods ol disposing of the dead. (See also Burial and Burial 
iVcTs ; ( KMKIKRY ; and Crkmation.) In general we have littk* 
record, except in their tombs, of laces wliich, in a past measured 
not merely by hundn^ds but by tliousands of years, occupied 
the earth : and exploration of these olten furni.slu'S our only 
clue to the religions, opinions, customs, institutioris and arts 01 
long vanished societies. In the case of the great culture folks 
of antiquity, the iiabylomans, Kgyplians, Hindus, Persians, 
Greeks and Romans, we haw, besides their monuments, tlu* 
evidence ol their literatures, and so ean know nearly as much c! 
their rites as w'o do of our own. 'J'he rites of modern savages 
not only help us to interjiret prehistoric nioniimcnts, but explain 
peculianties in our ciwu rituals and in those of the culture folks 
of the past ol which the significance was lost or buried undei 
etiologic'ul mytlis, W’e must not then coniine ourseKes to the 
rites ol a le'v leading raits negleiting their le.ss iortiinate 
lirethren wlio have iieN’er aehie\e(l I'ivili/alion. It is better to 
try to classily the rites ol all races alike according as they embod\ 
certain leading conceptions oi death, certain fears, Iiojies, lieliefs 
entertained about tlie dead, about their future, and their relations 
with the, living. 

'llu* mam ideas, tlu'ii, uiideilymg Jumial iites may uiiighJy l»c 
eniimeialetl as l(>ll()v\s ; 

1. 'riic ])olliilK)n or taboo .itlailimj^ to a (oijr.c*. 

2. Mourning. 

3. 'riic (onlmn(*d lilc ol the dead as eviiu ed m the housing and 
e(juipin(Mit ol tlu dead, m tlu lijniishm«’, ol looil loi tliem, and m the 
onenlation and jiosliin assigned to llu* b'.d\ 

4. C'oinmiimoii uilli tlu* (lead m a liineia! lea .1 and otherwise. 

•i. hatrilue lor the de.id and expiation ot then sms. 

6. Death wit< herv 

7. ITotet lion of the de.ul from ghonl.->. 

8. Fear ot ghosts. 

1. A dead l)od\ is iinelean, and the un(leanne.ss (extends 
to things and p(jrson.s which touch it. Hence the Jeuj->li law 
(Num. \. 2) enacted that "whoever is uiulean hv the dead 
shall l»e pul oiilsule the camp, that t]ic\ ilelilc not the cam]) 
in the midst wliercol tlu; Ford dwells. " .''-nch ])er.s(>ns were 
unclean until the even, and miglit not cal of tlu* holy things 
unless they bathed their flesh in water. A high piiest inigiit on 
no account "go in to any dead bod\ " (Li*\. xxi. 11). Why 
a (ornse is so widely tabooed is not ((‘rlain ; but it is natural to 
.set* one reason in the corru])tion whu'h in warm elimales soon 
.sets in. 'J'he (oinmori expericiue that where one has dit'd 
another i.s likely to do .so may also have contributed, thougli, (»f 
course, there was no .scientific idea ot infection. 1 he old JN*rsiaii 
scriptures arc full of this taboo. He* who has touched a toipse is 
“ powerless in mind, tongue* anti hand (Zend Avrsla in Sacred 
Books of the East, pt. i. p. 120), and the paralysis is inflicted by 
the innumcralile drut^s or e*vil spirits which invest a corpse. 
Fire and earth, being alike creations of the good and pure god 

X/. 1 I (1 
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Ahununazdii, a body must not be burned or buried ; and so the 
ancient Persians and their descendants the Parsces build Dakmas 
or “ tower:^ of silcnc'e '' 011 hill-tops far from human habitations. 
Inside these the corjises are laid on a flagged terrace which 
drains into a c(*ntral pit. Twice a year the bones, picked clean 
by dogs and binis of prey, are collected in the pit, and when it 
is full another tower is built, in ancient times perhaps the 
bodies of the magi or priests alone were exposed at such expense ; 
the common folk were covL*n;d with wax and laid in tljc earth, 
the wax saving the earth from pollution. Tn Kome and (Greece 
the corpse was Iniried by night, lest it should pollute the sunlight ; 
and a trough of water was set at the door of the house of death 
that men might p/jrify themselves when they came out, before 
mixing in general society. Priests and magistrates in Rome 
might not meet or look on a corpse, for they were thereby 
rendered uncletin and incafxible of fuirdiing their oflicial duties 
without undergoing troublesome rites of piirific4ition. At a 
Roman funeral, when the remains had been laid in the tomb, 
all present were sprinkled with lustral water from a branch ol 
olive or laurel c-fUled nsf)cr^illnm ; and wlien they had gone 
home tlioy were asperged afresh and stepped o\'er a fire. The 
lioiise was also swept out with a broom, probably lest the ghost 
of the dead should be iving about the floor. Many races, to 
avoid p{>llution, destroy the Jiouse and property of the decciistd. 
Thus the Navahos pull down tlie hut in Vvdiicli he died, leaving its 
mins on the ground ; but if ii be an expensive but, a shanty 
is extemporized alongside, into which the dying man is trans- 
ferred before death. No one will use the timbers of a hut so 
ruined. A burial custom of the Solomon Islands, noted by 
K. II. (.'odrington {The MeLane^iaiv^y p. 255), may be dictated 
by the same scruple. Then* the mourners having hung ii[) a 
dead man’s arms 011 his house make gnuit lamentations ; all 
HMUains afterwards nntouehed, the house goes to ruin, mantled, 
its time goes on, with the vines of iJkj growing yams, a pictiircsqiKi 
and iiKlee g perhaps, a louclnrig sight; for these things are not 
set nj) that (hew iruiv in Ji ghostly manner accoinpiiny their 
former owner.” 1 1 . ( Ildenbepr {Religion dcs I Vv///,p.420) describes 
how Hindus shave themselves and cut oil' their nails after a 
death, at the same lime that thty w’ash, renew the hearth fire, 
and furnish themselves with new Ncssels. For the hair and 
nails may harbour pollution, just as the medieval Clreeks Iwlievcd 
that evil spirits coidd lurk in a man’s beard (Leo Allatius, I)e 
oputiomhus ({uoruudam Graccoritw). 'J'he d<.ad man’s body 
is shorn and the nails cut for a kindred reasoi' ; tor it must b(‘- 
purified as much as can be before it is burned as an offering on 
th(‘ ])vre and before lu* enters on a new sphere of existence. 

2. Wv. an* accustomed to regard mouniing costume as primarily 
an outward sign of our grief. Originally, however, the special 
garb seems to h;ive b(‘en intended to warn the genttral public 
that persons so atlin'd were unclean. In am ient Rome mouniers 
slaved at home and aAoided all feasts and amusements; laving 
aside gt)l(l, piiipt- and jewels, they wore lilack dresses called 
Ingnhria or <*\ cn skins. Tliey cut neither hair nor beard, nor 
lighted fire, ruder the emperors women began lo wear whiU;. 
()n the west loasl of Africa negroes wear white, on the (lold 
(oast red. 'I'lu' (‘liinese wear Iw^mp, \\hi('h is cheap, for mourning 
<lress must as a rule be deslrovt'd when the season (»f grief is 
past to gel rid of the talioo. Among the Anmlas of Australia 
the wives of a dead man siiumt theinsidves with white pipe-clay 
until the la^.! eerenioaies ;ue finished, .sometimes adding ashes — 
this not to (‘onceal themselves from the ghost (whicli may partly 
be the aim of some m ourning cosliimcs), but to show’ the ghos^ 
that they an' duly sorrowing for their loss. 'nu*se widriws most 
not talk except on their hands for a whole yc\ir. “ Among the 
Maoris,” says l‘>a/.(T {Goldat Rough, i. 3^3), anyone who had 
handled a. lorpse, helped to convey it to tlie grave, or touched a 
dead man's bones, was cut off from all intercourse and almost 
all communication with mankind. He could not enter any 
house, or come into contact with any person or thing, wdthout 
utterly l)edevilling them. lie might not even touch food wdth 
Itis hands, which had become so frightfully tabooed or unclean 
as to be quite useless. Food would be set for him on the ground, 


and he would then sit or kneel down, and, with his hand.s carefully 
held behind his back, would gnaw at it as best he could.” Often 
a degraded outcast was kept in a village to feed mourners. Such 
a Uiboo is strictly similar to tliosc which surround a sacred chief 
or his property, a menstruous woman or a homicide, rendering 
them dangerous to themselves and to all who approach them. 

3. Primitive fijlk cannot conceive of a man’s soul surviving 
apart from his body, nor of another life as differing from this, 
and the dead must continue to enjoy what they had here. 
Accordingly the Patagonians kill horses at the grave that tlie 
dead may ride to Alhuemapu, or country of the dead. After a 
year they collect a cliief’s bones, arrange them, tie them together 
and dress them in his best garments with beads and feathers. 
Then they lay him with his \vcapons in a square pit, round 
which dead horses arc placed set upriglit on their feet by slakes. 
As late as 17S1 in Poland F. Casiruir’s hor.se was slain and buried 
with liiin. In the Caucasus a Christian lady’s jewels are buried 
wdth her. The Hindus used to burn a man's widow on his pyre, 
because he could not dn without her ; and St Poniface commends 
the self-sacrifice of the Wend widows who in his day burned 
tlieiihselves alive on their husbands’ pyres. 

The tumuli met with all over the north of Fairope (in the 
Orkneys alone 2000 remain) are regular houses of the dead, 
models of those they occupied in life. The greater the dignity 
of the deceased, the loftier was his barrow. Silbury liill is 
170 fl. high; the torn!) of Alyaltes, lather of Croesus, was a 
fourth of a league round ; the Pyramids are still the largcsl 
buildings in cxistencii ; at Oheri'a in Tahiti is a barrow 267 ft. 
long, 87 wide and 44 higli. Some Eskimo just leave a dead 
man’s body in liis house, and shut it up, otten leaving by his 
sifle a dog’s head to guide him on his last journey, along with 
his tools and kayak. The SeaHyaks set a chief adrift in his war 
canoe with his weapons. So in Norse stoiy Hake “ was liiitl 
woiimled on a ship with the dead men and arms ; the ship was 
taken out to sea and set on fire.” The Viking was rcgul:i.rJy 
buried in his shij) or boat uniler a great mound. He sailed 
after deatii to Valhalla. In the ship was laid a stone us ani'lior 
and the tools, clothes, weapons and treasures of the dead, 'i'he 
I''gyptians, whose land w’as the gilt of the river Nile, equally 
believed that the dciid cn).ssc;d over water, and fashioned the 
hearse in the form of a boat, lienee perhaps was derived tlie 
(Iroek myth of ('haron and the Styx, and tlie custom, which still 
survives in parts of ICuropc, of placing a coin in the month of the 
dead with which to pay tlie ferryman. 'I'he F.gyptians placed 
in the tomb lKX)ks of a kind to guide the dead to the next world. 
I’hc (opts in a later age did the same, and to this custom we- owe 
the recover>’ in lOgypt of much ancient literature. 'J’lie Armenians 
till lately buried with a prie.st his missal or gospel. 

Tn Egyptian entombments of tlie Xiltli to the XTVth dynasties 
were added above the sepulclires wliut Profissor JVtrio terms soul- 
houses, viz. small modt'ls of houses furnished with couch and 
table, N:c., for the use of the ha or double whenever it might wish 
to come abov e ground and partake of meats and drinks. They 
recall, in fiuint of si/e, the hut-urns of the Etriuscans, but the 
latter had another use, for they contain incinerated remains. 
j’Trusaui tombs, likt? those of Egypt and Asia Minor, were made 
to reseiiiMi* the dwelling-houses of the living, and fiiriiislied witli 
co/Tered ceilings, [lanelled walls, couches, stools, ea.sy chairs with 
footstools attached, all Ikvvu out of the living rock (Dennis, 
Cities and Cemeteries 0/ Ktriirio, vol i. p. Ixx.). 

Of the old Peruvian mummies in the Kircherian Museum at 
Rome, several are of women with babies in their arms, wlience 
it is cv'ident that a mother had her suckling buried with licr ; 
it would console her in the next world and could hardly survive 
her in this. The practice of burying ornaments, tools and 
weapons with the dead characterizes the inhumations of the 
(,'uaternary epoch, as if in that dim and remote age death was 
already regarded as the portal of another life closely resembling 
this. The cups, tools, weapons, ornaments and ether articles 
deposited wdth the dead are often carefully broken cr turned 
upside down and inside out ; for the soul or manes of objects is 
liberated by such fracture or inversion and so passes into the 
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dead man’s use and possession. For the same reason wlierc the 
dead arc burned, their properties are committed to the flames. 
The ghost of the warrior has a ghostly sword and buckler to 
fight with and a ghostly cup to drink from, and he is also nourished 
by the impalpable odour and reck of the animal victims .sacrificetl 
over his grave. Instead of valunhle objects cheap images and 
models are often substituted ; and why not, if the mere ghosts 
of the things are all that the wraith can enjoy ? Thus Marco 
Polo (ii. 76) describes how in the land of Kinsay (Hang-chau) 
“the friends and rclatioii.s make a gnjut mourning for the 
deceased, and cl(»lhe themselves in hempen garments, and follow 
tli(i corpse, playing on a variety of instrurnents and singing 
hymns to their idols. And when they come to the bnrning place 
they lake representations of things cnl out of parchment, such 
as caparisoned horses, male and female slaves, camels, armour, 
suits of cloth of gold (and money), in great quantities, and these 
things they ])ut on the fire along with the corpse so that tluy 
arc all burned with it. And they tell you that tb(‘ dead man 
shall have all these slaves and ani.mals of wliicb tlv* effigies arc 
burned, alive in flesh anil blood, and llie money in gold, at his 
disj)i}sal in the ncAt world ; and that the ii’slriimenls which 
they have caused to be plnyed at l)is funeral, tnid the idol hymns 
that liave hecMi channted sh.a]l also be produced again to welcome 
him in the next world.” Tlie manufacture of such ])ap(r simu- 
lant for consumption at funerals is still an important industry' 
ui Fhincse cities. The ancient I'Lvptians, a/.sufvd that a man's 
Im or double shall rcvi\iry liis body, took [rains to guard the 
flesh from corruption, sl(‘cping the I'orjrse in natron and slnirmg 
it witli spici'S. A body so prepared is called a mummy (</.r.), 
and the custom was already of a hoaiy antiqniU' in 
when tl'ic oldcsi dated mummy we li.ue was made. The bowels, 
removed in th(‘ [rrocess, were placed in jars over the corpse in the 
torn!), logetluT with writing talrlets, books, musical inslrnment.s, 
iS-'c.. of the ilead. CemctiTies also remain full of mummies oi 
crocodiles, cals, fish, cow’s and oth(!r .sacred animals. The 
Greeks settled in Fgypt learned to mummify their dead, but 
the custom was alrhorreul to tlie Jews, although tlv* ('hristiaii 
Irelief in the resurrection of the llesli must luue bt'cn forim d to 
a large extent under J^gyjrtijin infhieiu'e. Half the superiority of 
tiu* JewoMi to other ancient ndigions l\y in tins, that it i)re.scribed 
no funeral rites oilier Ilian the simple.-.t inhumation. 

'I'lie dead all over the world ano from remote antkjnity have 
been laid not an\how in the earth, hiit with the fvet and fare 
towards the region in which tliiir future will ho spent; tin* 

S ’.moans and Idjians towards the far ivcst \vhitlier their souls 
have preceded them ; tin* (IiiaruNOS w'ith head turned eastwards 
hf'canse tlieir god Tamoi has in Ih.il ijiiarler “ his happy hunting 
.•p'ounds W'here the dead will meiM. again'’ (' 1 '} lor, /*r/m. Cull. 
ii. 4:?.^). The legend is th;it ('lirist was buried with His head to 
the wesl, ami tin; eluircli follows the custom, more anewnt than 
ils(‘lf, of laying tlie dead looking to the Fast, because that is 
the attitude oi jiraycr, and he<’.nise nt the last trump lliey will 
hurry eastwards. So in F.ns -M is {Hist. F.ccl. .i p - in) a mart \r 
explains to his pagan judgi; that the heavenly JcriisaleTii, tlie 
t.itherland o! the jiimis, Jay e\actly in the east at the lising place 
of the sun. W'here the liody is laid out straight it is difficult to 
disciM'ii the jiresence of any other idea than that it is at lest. In 
Scandina\'ian harrows, c.rp in the one opened at Holdliavn m 
1830, the sla.l(‘ti)ns have been found s' aled 0:1 a low stone Iviicli 
round the widl of the grave ctiamher facing its opening, wlucli 
always looks south or east, never north. Here the dead were 
emit inning the drinking bouts they enjoyed on earth. 

'File Peruvians miimmiued their di^nd and pir.icd the.n jointed 
and huddled up with knees to chin, looking toward the sunset, j 
with the hands held liofore the fare. Tii the oldest prehistoric i 
tombs aloir; the Nile the bodies are doiilded up in the same ; 
position. It would seem as if in thesis and numerous other ; 
similar cases tlic dead were didihcrately given in their graves I 
the attitude of a foetus in the womb, and, as Dr Pudge remarks 
{E^ypiiau Idca^ of the Future life, London, i8goi p- “ w'o 
may perhaps be justified in seeing in this rustorn the symbol 
of a hnpt‘ that, as the child is horn from this position into the 


world, so might the deceased ho horn into the life l^eyond the 
grave.” The late Quaternarv skeletons of the iMentone cave 
were laid in a layer of ferrngineons earth specially laid down for 
them, and have contracted a red colour therefrom. Many other 
prehistoric skeletons found in i taly have a reddish colour, pcrliaps 
for the same reason, or because, as often to-day, the hones were 
stripped of fiesh and painted. Amlirosc relates that the skeletons 
of llie martyrs (icrvasiiis and Prolasins, wdiich he found and 
deTK)v:itt>(i A.i). 3S0 under the altar of liis nmv liasilica in Milan, 
were uurae nitv^uiluihuis ui prisca netas ferrhnfj and were also 
coloured red. He imagined the red to he Ihe ri'inains of the 
martyrs* blood ! Hie sau^uis rlamat coloris huhrio. Salomon 
Keinaeh has rightly divined that w^hat Amhiose really hit upon 
was a prehisiorie tomb. Red earth w'as probably chosen as a 
medium in which to lay a corpse liecause demons flee from rerl. 
Sa-cred trees and stones an* painted red, and for the most solemn 
of their rites savages bedaub themsolves w’ith red clay. It is 
a fav'oiirile taboo colour. 

A feast is an essential fcatiiie of i*veiy primitive funt‘ral, 
and in the Irish “ wake ” it still survives. A dead man’s soul 
or double has to he fed at the tomb itself, perhaps to keep it 
from prow'ling about the homi's of the survhors in s(‘arch of 
victuals ; and such food must also he su])plied to the ilead at 
staled intervals for months or years. Alauv races leave a 
narrow' pa.ssage or lulu* open down to the cavity in which the 
co]4>se lies, and tlirougli it pour down dn'nks for the de.ul. 
'!Va.res of such iiihes are visihlt- in thr ))»'ehistorie tomh^ of the 
Pritish Isles. However, such provision of food is not properly 
a funeral feast unless the survivors parta'ipale. Tii the Kasteni 
ehun hes and in Russia the flc[)arttrl ar'* thus fed on tliii ninth, 
iw^elfth and fortieth days irom death. Ye appease the shades 
of the dead with w-ini* and meals,'’ was the < iuirge lt*velle(l at 
th<* Catholii's hv the.|1h emtnry ]\1 a nii haeans, and it ha.s hardly 
('eased to he true ev(*n now after the lapse of sixitrn eentiiries. 
The funeral least proper, however, is 1 ilher a nteal of eommnnion 
with 01 in the dead, w'hieh a(romy)anies interment , or a hanijiiet 
off the flesh ol victims slain iii .itonement of the? dead man’s 
sins. S''me anthropologists see in the ciunmon meal held at the 
gra^'<* “ the [’* ulge and witness of the unity of the kin, the rhief 
meaiv. if not oi making,, at least of repairin.g and renewing It.” ' 
The flesh provid<‘d at these hanqnels is occasionally that of the 
dead man himself; Herodotus and SlraJ>o in anlirniily rekite 
iliis of several half-civilized races in the Fast and \\est, and a 
similar story is told ]>v Marco i'olo of certain 'latar.^. ’\or 
among n)odtTn sa^ ages are fnner.d feasts off tla* flesh ol llie dead 
nnknowm, a?id they siumi to he intended to efTect and renew a 
saiTarnental union or kinship of the* living wdlh the dead. T he 
Han])es m the Ama/ons incinerate a rorj^e a month after death, 
pound lip Ihe ashes, and mix lhc*n> witli lh(*ir fermeuled li.ink. 
'j’lu'v Inflievir that the \ irlnes of the clejid will thus he passed on 
to Ins survivors, d'he lile of lie* tribe is kepi inside the iiilv* 
and not lost. Such cannih.d sa^ ramonls, however, are ran*, and, 
except in a verv few case*-, the evidence for them weak. The 
slaving and eaiiug <»l aniunil \ u tim.s, iiov. o\ ( r, at the tomb is uni- 
versal and l>e'i.rs several miMiiings, separately or all at once. '1 he 
animals iiaiy he, ‘.lain in ord(*r that their gfio.sts may acx omfianv 
the deceased in his new life. This signifiranee wc* have already 
clw(‘lt upon. Or it is helievcui that tlie shade h'cds iijion them, 
as tiie shade-; came up from Hades and kifjpi I ufi out a, ireneh 
tho. blood of tfie animals slain by Llysses. 'M-v, survivors by 
eating the flesh of a victim, whose blood and sou! the dead thi;s 
c'onsiune, sacrament a) Iv confirm the mystic lj(t of blood kiushiji 
with the dead. Or lastly, th** vic tim may he offered for the sins 
of the dead. His sins are even supposed to he transferred into 
it and c^aten by the priest Such expiatory saxTifiees of animal . 
for the dead siirvove* in tfie ( hristian clnirefie.s of Armenica, Ss ria 
and of the l'!a ;t generally, ^f’heir vicarious ( haracter is emphasized 
in the prayers which ac'company them, hut the* pojiiiiar under- 
standing of them probably combines all thc^ meanings above 
enumerated. It has been suggested by Roliertsori Smith 
(Rcligiou of the Sepuiie.s, 336) that the world-wide customs of 
^ L. S I lari land, Lvi^end of Persetts (1^05)1 278. 
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tearing the hair, rending the garments, and cutting and woundirig 
the body were originally intended to establish a life-bond between 
the dead and the living. The survivors, he argues, in leaving 
portions of their hair and garments, and yet more by causing 
their own blood to stream over the corpse from self-inflicted 
wounds, b}^ cutting ofl a finger and throwing it into the grave, 
leave wliat is eminently their own with the dead, so drawing 
closer their tie with him. Clonversely, many savages daub them- 
selves with the blood and other effluences of their dead kinsmen, 
and explain their custom by saying that in this way a portion 
of the dead is incorporated in theinselves. Often the survivors, 
especially the widows, attach the bones or part of them to their 
persons and wear them, or at least keep them in their hou.ses. 
The retention of the locks of the deceased and of parts of his 
dress is etjiially common. 'I’here is also another side to such 
customs. Having in tlujir possession bits of the dead, and being 
.so far in communion with him, the survivors are surer of his 
friendship. They have ensured themselves against ghosts who 
are apt to be by nature envious and mischievous. lUit whatever 
their original significance, the tearing of cheeks and hair and 
garments and cutting with knives are mostly e\prc.ssions of real 
.sorrow', and, as Robertson Smith remarks, of deprecation and 
supplicatiem to an angry god or spirit. It must not be supposed 
that the savage or ancient man feels less than ourselves the 
poignancy of loss. 

(i. Uealh-wdt(‘hery has ( lose parallels in the witch and heretic 
hunts of the (’hristians, but, happily foi us, only flourishes 
to-day among savages. Sixty % of the deaths which occur in 
West Africa are, according to Miss Mary Kingsley — a credible 
witness ■ believed to be due to witchcraft and sorcery'. The 
bhu'ks regard old age or effusion of blood as the sole legitimate 
causes of death. All ordinary diseases are in their opinion due 
to pri\'ate magic on the part of neighbours, just as a widespread 
epidemic marks the acti\ e hatred “ of some great outraged nature 
spirit, not of a mere human dabbler in devils.”^ Similarly in 
('liristiau countries an epidemic is set down to the wrath of a God 
offended by the presence of Jews, Arums and other heretics. 
'J'h(t (Inly of an African witch doctor Is to find out who l>ew'itched 
the (h‘ceas(f(l, just as it was of an inejuisitor to djsi’over the 
heretic. ICvery African ])ost-mortem atcordingly involves the 
murder of the j)erson or jxTsons who bewitched the dead man 
and caused him to die. The death-rate by these means is nearly 
doubled ; but, sin('e the use of poison against an obnoxious 
neighbour is (common, the right person is o('{'asionally executed. 
It is also well for neighbours not to quarrel, for, if they do and 
one of them dies of smallpox, tlie other is likely to be slain as 
a witch, and his lungs, liver and sphjen impaled on a pole at the 
entrance of Uie \ illagtr. Jt i.-* the same cast; with the Australian 
blacks : ‘‘ no such thing as natural death is realized by the 
native ; a man w ho dies has of necessity Iwen killed by some 
otluT man, or perhaps even by a woman, and sooner or 
later that man or woman will be attacked. In the normal 
condition of the tribe every death meant tin* killing of another 
individual. ' ' 

7. J^astly, a primitive interment guards against the double 
risk of the ghost haunting the living and of ghouls or vampires 
taking possession of the corpse. The latter end is likely to be 
achicN'od if the body is cremated, lor then there is no nidus to 
harbour the demon ; but whether, in the remote antiquity to 
which belong many barrows containing incinerated remains, 
this motive worked, cannot be ascertained. The Indo-Kiiropeati 
race seems to ha\'e cremated at an early epoch, perhaps before 
the several races of East and West .separated. In C.'hristian 
funeral rites many prayers are for the protection of the body ; 
from violation by vampires, and it would seem as if such a motive 
dictated the architectural solidity of some ancient tombs. 
Christian graves were for protection regularly sealed with the 
cross : and the following is a characteristic prayer from the old 
Armenian rite; for the burial of a layman : 

* Mary Kingsley, West Afriian Studies (1001), p. 178. 

“ B. Spencer and F. J. Gillen, The Natiue Tribes of Ceuirat Australia 
(1800). p. 48. 


“ Preserve, Almighty Lord, this man’s spirit wdth all saints and 
with all lovers of Thy holy name. And do Thou seal and guard the 
.sepulchre of Thy servant, Thou who shuttest up the depths and 
semest them with Thy almighty right hand ... so let the seal of 
Thy Lordship abide unmoved upon this man’s dwelling-place and 
upon tlie shrine which guards Thy servant. And let not any filthy 
and unclean devil dare to approach him, such as assail the body and 
souls of the heathen, W'ho possess not the birth of the holy font, and 
have not the dread seal laid upim their graves.” 

A terrible and revolting picture of tlie superstitious belief in 
ghouls which violate Christian tombs is given by Leo Allatius 
(who held it) in his tract De opinio tub us qiwr undam Graecorum 
(Paris, 1646). it w'as probably the fear of such demonic assaults 
on the dead that inspired the insanitary custom of burying the 
dead under the floors of churches, and as near as possible to the 
altar. In the Greek Church this practice was happily forbidden 
by the code of Justinian as well as by the older law' in the case of 
churches consecrated with Encaenia and deposition of relics. 
Tn the Armenian Church the same rule holds, and Ephrem Syrus 
in his testament particularly forliade his body to be laid within 
a church. Such prohibitions, however, are a witness to the 
tendency in question. 

The custom of lighting candles round a dead body and watching 
at its side all night was originally due to the belief that a corpse, 
like a person asleep, is special!} liable to the assaults of demons. 
The practice of tolling a bell at death must have had a similar 
origin, for it was a common medieval belief that the sound of a 
consecrated bell drives off the demons which when a man dies 
gather near in the air to waylay his fleeting soul. For a likt; 
reason the consecrated bread of the Eucharist was often buried 
with believers, and St Basil is said to have specially consecrated 
a Host to be placed in his coffin. 

8. Some ot the rites described under the previous heads may be 
nnUiy inspired by the fear of the dead haunting the living, but 
it must b(* kept in mind that the taboo attaching to a dead body 
is one thing and fear of a ghost another. A corpse is buried or 
burned, or scaffolded on a tree, a tow'er or a house-top, in order 
to get it out of the way and shield society Irorn the dangerous 
infection of its taboo ; but ghosts qua ghosts need not be feared 
and a kinsman's ghost usually is not. On the contrary, it is fed 
and consoled with everything it needs, is asked not to go away 
but to stay, is in a thousand ways assured ol the sorrow and 
sympathy of the survivors. E\en if the bod}' be eaten, it is 
merely to keep the soul of the deceased inside the circle ol 
kinsmen, and Strabo asserts that the ancient Irish and Massagelae 
regarded it as a high honour to be so consumed by relatives. 
In Santa Cruz in Melanesia they keep the bones lor arrow heads 
and store a skull in a box and set food before it “ saying that 
this is the man himself" (K. 11 . Codrington, The Melanesians, 
p. 264), or the skull and jiiw' bone are kept and “ are 
called inangite, which are sako^ hot with spiritual power, and by 
means of which the help of the //(/«, the powerful ghost of the 
man whose relies these are, can be obtained " {ibid. p. 262). 
Here wc have the savage analogue to Christian relics. So the 
Australian natives make pointing sticks out of the small bones of 
the arm, w'ith which to bewitch enemies. 

We may conclude then that in the most primitive societies, 
where blood-kinship is tlie only social tie and root of social custom 
it is the shades, not of kinsmen, but of strangers, who as such 
are enemies, that arc dangerous and uncanny . In more developed 
societies, however, all ghosts alike are held to be so j and if a 
ghost w'alks it is because its body has not been properly interred 
or because its ow'ner was a malefactor. Still, e\ en allowing for 
this, it remains true that for a friendly ghost the pn^per place is 
the grave and not the homes of the living, and accordingly the 
i Aruntas with cries of W ah ! Wah ! with wearing of fantastic' 
head-dresses, w'ild dancing and beating of the air with hands and 
w'eapons “ dri\ e the spirit aw'ay from the old camp which it is 
I supposed to haunt,’' and w'hich has been set fire to, and hunt 
it at a run into the grave prepared, and there stamp it down into 
the earth. “ The loud shouting of the men and women shows him 
that they do not wish to be frightened by him in his present 
state, and that they will be angrv' w'ith him if he does not rest ” 
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(Spencer and Gillen, Native Tribes of Central Australia, p. 508). 
In Mesopotamia cemeteries have been discovered where" the 
sepulchral jars were set upside down, clearly by way of hindering 
the ghosts from escaping into the upper world. In the Dublin 
museum we see specimens of ancient Okie tombs showing the 
same peculiarity. Kor a like reason perhaps the name of the 
dead must among the Aruntas not be uttered, nor the grave 
approached, by certain classes of kinsmen. The same repugnance 
to naming the dead exists all over the world, and leads survivors 
who share the dead man’s name to adopt another, ai Iciist for a 
time. If the dead man's name w'as that of a plant, tree, animal 
or stream, that too is changed. Here is a potent cause of linguistic 
change, that also renders any historical tradition impossible. 
The survivors seem to fear that the ghost will come when he 
hears his name called ; but it also hangs together with the taboo 
which hedges round the dead as it does kings, chieftains and 
priests. 

AuniORiTiLs. — B. S])<*ncer and V. ]. GilliMi, The Xatiue bribes 
of Central Amiraha (London, iSgt)) ; 1 '. B. Jovons, Introduction to 
History of Religion (London, i8g6) ; IC. S. Hartland, The Legend of 
Perseus, vol. ii. ; J. G. Frazer, The (lolden Bough (Ltnnlon, i<)oo) ; 
L. W. Faraday, " Custom and Belief in the Icelandic Sagas," in 
Polk 4 ort\ vol. xvii. No. 4 ; K. B. 'I'ylor, Primitive Culture (London, 
1903) ; 1 £. A. W. Budge, The Mummv (Cambridge*, 1803) ; C. Boyer, 
" Les Kites funcTaires aiix epo(|ucs ])reliistornjiics,’’ Revue d'anihro- 
pologie (1876) ; Forrer, Vher die Toteiihestattiing hei den Pfahlbaneni 
(Ausland, 1885) ; J. Lubl)ock, Origin of Civili:,atioii (London, 1875) 
and Prehistoru, Times (I.ondon, 18O5) ; T.. A. Muraton, *' l>eanti(}uis 
Christianorum sepulchris,’* Aneid. (iraeia (Fadtia, 1700) ; Onaphr. 
I^inviniiis, De ritu sepeHendi morluos afnid veteres Chvistianos, re- 
ju'inted in Volbeding’s Thesaurus (Leipzig, 1841 1, (F. C. (' ) 

FUNGI (pi. of I^it. fungus, a mushroom), the botanical name 
covering in the broad sense all the lower cellular (V\*ptogams 
devoid of chlorophyll, which arise from spores, and th^* thallus 
of which is either unicellular or composed of branched or im- 
branched tubes or cell-filaments (hyphae) w'ith apical growth, 
or of more or less complex weltt'd sheets or tissue^likc masses 
of such (mycelium). The latter n.ay in certain cases attain large 
dimensions, and exen undergo cell-divisions in their interior, 
resulting in the development of true tissues. Fhe spores, whu h 
may be uni- or multi-cellular, an; either abstri<'ti‘d free from 
the ends of hyphae (acrogeiious), or ionned from segments in 
their course or from protoplasm in their interioi 

(endogenous). The want of ('hloro])hyll restricts their mode of 
life —which is rareh* aquatic— since they are thendorc unable 
to decompo.se. the carbon dioxide of the atmosphere, and remlers 
them dependent on otiier plants or (rarely) animals for their 
carbonaceous food-materials. These they obtain usually in the 
form of carl)ohydrat(\s from the dead remains of other organisms, 
or in this or other forms from the living cells of their hosts ; 
in the former case they are termed saprophytes, in the latter 
parasites. While some moulds (Penirillium, Aspergillus) can 
utilize almost any organic food* materials, other fungi are more 
restricted in their choice- e.g. insect-parasites, horn- and 
feather-destroying fungi and p.arasites generallv . It was 
formerly the custom to include with the Fungi the Sc'hizoinycetes 
or Bacteria, and the Myxomycetes or Mycetozoa : but the 
peculiar mode of growth and division, the cilia, spores and other 
peculiarities of the former, and the emission ol naked amoeboid 
masses of protoplasm, which creep and fuse to streaming plas- 
modia, with special modes of nutrition and spore-formation of 
the latter, have led to their separation as groujjs of organisms 
independent of the true Fungi. On the other hand, lichens, 
previously regarded as autonomous plants, are now known t<» 
be dual organisms — fungi symbiotic with algae. 

The number of species in 1889 was estimated by Saceardo at 
about 32,000, but of lhe.se 8500 were s<»-calkMl T'uugi unperfecti 
— i.e, forms of which we only know certain stages, .such as ( onidia, 
pycnidia, Arc., and which there arc reasons for regarding as merely 
the corresponding stages of higher forms. Sacrardo also included 
about 400 species of Myxomycetes and 650 of Schizomv cotes. 
Allowing for these and for the cases, undoubtedly not few', 
where one and the same fungus has been described under different 
names, we obtain Schrocter’s estimate (in 1892) of 20,000 species. 


In illustration of the very different estimates that have been 
made, however, may be mentioned that of De Bary in 1872 of 
150,000 specie.s, and that of Cooke in 1895 of 40,000, and Ma.ssee 
in i8q() of over 50,000 species, the fact being that no suflicient 
data aiT as yet to hand for any accurate census. As regards their 
geographical distribution, fungi, like flowering plant.s, have no 
doubt their centres of origin and of dis|x;rsal ; but we must not 
forget that every exchange of wood, wheat, fruits, plants, 
animals, or other commodities involves tran.smission of fungi 
from one country to anotlxT ; while the migrations of birds and 
other animals, currents of air and water, and .so forth, are particu- 
larly eflicacious in transmitting t hese minute organisms. Against 
this, of course, it may be argued that parasitic* forms can only go 
wliere their hosts grow', as is proved to be the case by records 
concerning the introduction of Puicntia malvatrarum, Perono- 
spora vilicola, Hemilcia vastalrix, A:c. .Some fungi — e.g. moulds 
and yeasts appear to be distributed all over the earth. I’hal 
the north temperate regimes appear richest in fungi may be due 
only to the tact that North America and luinqw* haxe been 
much more thoroughly investigated than otlu’r countries ; it is 
certain that llie tropics arc the home of very minuToiis speei»‘s. 
Again, the accuracy of the statement that the fleshy Agaricini, 
Polyporei, Pezizae, Ac., are relatixely rarer in the tropics may 
depend on the fact that thiy are more diflicult to collect and 
remit for identification than the abundantly recorded woody 
and coriaceous forms of these ri'gions. When we rt‘memher 
that many parts of the world are praetically unexplored as 
regards fungi, and that new spec ies arc constantly being dis- 
covered in the Tnited States, Australia and northern Furopc*- 
the best explored (»f all— it is cl(‘ar that no very accuraU* census 
of fungi can as yet be made*, and no generalizations of \alue as 
to their gt ograjdiieal distribution are possible. 

The existence of fossil fungi is undoubted, though very few 
of the ide 11 tificii lions can be relied fin as regards spec ies or gi ncra. 
They extend back beyond the ( arboniferous, where they o(cur 
as hyphae, Aa ., preserved in the fossil woods, but the* liest sjieei- 
mens an* probably tluise in amber and in siliceous fietrifactions 
of mon* recent origin. 

Organs.- Inf^’velnal l»v))l)a(' 01 tlieir br.nuhes ollen exhibit 
specializations ol form. In many Hasidiomyc.ete.s minute branches 
.'U*is<* below iJie septa ; their tips curve over the oiitsifle ol tlie laltei, 
ami fu.se with ilie f.<'II aliove pist beyond it, forming .1 ilanip-nin- 
neiiou. iVIanv para-.itii hyphae put out mmutf* later.d bramhes, 
whuh picrtt* ihe celbvvall ol the host .ind loim a |>eg-lil<e {'Iruho- 
sphaena), s<*ssjle {('vstopus), or stallo'd {Henidcui), J<iuil-lik<-, in' a 



Flo, 1. I, Pevnno'.poia parasitua (De Bary). Mycelium with 
haustona ih) ; Lr\siphe\ A and B, mycelium (w), with liaiistona 
</i). (After De Bary.) 


more or le.-^s branched (Peronospora) or coiled { ProUmiyi cs) liaiistf>riuni. 
In Rhizopus certain hyphae creep hon/ontallv on the surface of the 
substratum, and then anclifir their tips to it by means of a tuft f»f 
short bramhes {apprcssorium), the walls of which soften and gum 
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themsclv(‘s to it, then another branch shoots out from tiiti tuft and 
repeats tijc process, like a strawberry-runner. A])pre'5Soria are 
also lormed V)y some parasitic fungi, as a minute flattening of the tip 
of a very short brcancli {Rr\n^ipke)y or the swollen end of any h\'t)ha 
whicli couic'i in coiiUict with the surface ot the host 
Syncephalis), hausluna pitTcmg in each Ctise the cell-wall below. 
In liotrvti.', the appressoria assume llie iunn ol dcn.je tassels of shfirt 
branch*'-;. In Arthrobotrys side-tiranclies of the iiiyceUiiiu sling them- 
selves around the lujst {I'ylcmhm) much as tendrils round a support. 

Maiiy' fungi {f‘hallus, Af^miOts, Juma^o, t!tc.) when strongly 
growing put out ribbon- like or cyliiidncal cords, or sheet-like 
iuy..eh.il |)l'iles of iiuraernii-. paralh l liyphae, all growing together 
e-|’i:lly, and fusing by anastotiioses, and in thi'-. way extend Jong 
<listances in the soil, or over tlx; surfaces of leaves, branches, Ac. 
‘1‘he.M; mycelial si rands may be w'hite and tender, or the outer 
Jiyphae may be liarJ au<l black, and very often the resemblaiue < f 
the subterranean loniis to a root is so marked that Ilu v are termeil 
rhizoinorphs. 'I'he outermost hypliae may even ]>ut forth Ihiumr 
liyj»liae, rafliating into tlie soil hl^e root-hairs, and the convergent 
tips may be closely apjJiesscd aiul so divuled bv septa as to resemble 
the root-apex ol a higluT jilaiit (Anmllukia mellea). 

Silcrotia. — h'lingi, like other plants, are often found to store iij> 
large ipiantities ot res.i\c materials (oil, glyiogen, carbohydrate's, 
Ac.) in sjx'cial parts of their vc'getaljve tissues, where they he 
atxijiniilali'f! between a period of active assimilation and one ol 
reiK'wed activity, lorining reserves to be consumed particulaiJy 
<lurmg the lormation of laigc fructifications. Tlu.sc reserve .stores 
may be jiacked away in single hy|>hae or in swollen cc'lls, but the 
hyphae containing them .ire often gathered into thick cords or 
mycelial strands {/'nnilns, mushroom, Ac.), or flattened and anasto- 
nujsmg ribbons <ind plattis, often containing several kinds oi hyjihae 
{?,h;>utius luirymmis). In othcj’ ca.ses tlie strands undergo ditlt'j*- 
eutkition into an outer la\<r with blackened, he.idene*! cell-walls 
an i a core of oidinary hyphae, and are then teimed ihizomorjihs 
(Armillaria ineUe.a), ca]iable iv>t only of (jxlendiiig the fungus in 
tie* .suil, like roots, but also of lying dormant, piotected by the 
ouier i.L.ing. .Sueli aggregat loa.s of iiyjihae fre<]uently become 
kiKilti'd ii|> into tlense ina‘-ses of interwoven and closely jiacked 
hyphae, varying in size from that ol a pin’s lu'ad or a pea {Pnira, 
( e/n/wns) t*) that <»f a man’s fist or tii'ad, and weighing lo to 25 Ih 
or more \Poly porn's Myhttm\ l\ Intmtlui^nSy Lcntimis Woet mnnni , 
l\ SapHwiiia, A(,). I he luterwoveii hyphae lusc and branc.h 
ci)j>i(Mi-.l V, lilling lip all inleistues. 'I’Ikn also undc'igo cntling 
iij) be nuriieroiis septa into short cells, and these often div ide again 
in all |>kiTU‘s, so that a pseudoi>arenchvma rc'sulls, the walls of 
which in.iy be thickened and swollen inieinallv, or hardened and 
bl.u k on tlu' ('sterior. In nuiiiy e.isi's the swollen cell-walls serve 
as leseivcs, and sometimes the subslaiue is so thiiklv derxisiled m 
strata n-> to obliterate the Inmen, and the livphae become riodul.ir 
{Polyporna sarrt\ J*. rinnocn ()s^ l.cutimti^ Wtun manni). 1 'hc various 
sclerotn, if kept moi:1, gi.e rise to the fniclilKnlions of the fungi 
coi-uerned, mnrh as a jiotato tuber does to a potato jilant, and in 
the sini' wav ilie reserve materials are consumed. 'I hey ore 
pri'i IP. illy Pob poiei, \ganciui, I’ezizae; none are known among 
til - riiycoinyciles, nredine.ac or Ustilagincae. 'Phe functions of 
iMveelial strands, rhi/omorphs and :;t Icrotia are not only to c(;Ilect 
aiiil store in.ileiials, but also to extend the luiigus, and in many 
i ase^ similar straiuls act as organs of all.uk. The same funclious 
ol sloi.ige in advamv- ol frm tifu.ilion are also exercised by the 
.stromata so common in ,\scoinycet'’s. 

I is'.ite lhf/L'}cnt!(itions. I he snnj»l('r niyceha consist of hyphae 
all ahl;e and thin-vvallcil, or ineiely dillering in tiu' liiameter ot the 
br.inclies of v'arious orders, or in their nl:. lions to the environmi nt, 
SvHiK' plunging into the substiMtiini like roots, others remaining on 
Its snrfaci'. a. id otheis (aerial hyphae) rising into the air. Suih 
hyphae may Ik- miilticellulav, (’r tliev may consist ol simple tnlss 
with niini'-ioiis maiei an<l no septa iPhytoinyiCicA, and aie thru 
non-celiulai In tlie more eompli \ tts*aie-b<H!i«-s o| higher luugi, 
however, we find consideiable di.Mi‘reuccs in the various layers or 
strands of hyphae. 

.\n epulerniis like or cortu al jnotei ti\ e outer lav v*r is v i*ry common, 
and Is usii.illv ihar.uten/ed b\ the tkise sepl.^tion ot the densv ly 
inleiwoviti livphae ami tlie Ihiekeiiing aiul dark coliuir of their 
oiiler wills {sifeiotia, X\!:ri'/it, Al.). I’Miri'-hke h^'phae V'. rlli 
the lumen almost obliterateil by llu’ timk walls oetur in myceli.d 
ivndi ( n/'.'/.s). Lite\-lul)es 'iboiind m the tissue*, of 

Myicnn, !• n^tn.'nin, tilled v\ilh v\hite I'l* coloured milky 
fluid », and Istvaiitlvi has sliown th.it similar tiibi''. with fliiitl or 
oily contents are vvidelv spread in other Hvmenomvcetes. Snme- 
tnni'.; fatty oil or w-.itety sap is fouiivl m s*.Vi)lleii livjdial ends, or 
sneh tubes conl.tm coloured s;ij). ('yslidia .md par.ipliyses maybe 
also classed hen*. In Mt'in/ins Intryinaus ll.irtig has observed 
thin-walled hvphae with large lumina, tlv sei't i (U which are per- 
foratevl like those of sieve-lube-.. 

.•\s reganl*; its composiiion. the ci'll-vvall of fungi exhibits varia- 
tions of the same kind as tliir-^e met with in higher plant-.. While 
the fimdainent.il constituent i-- .i cellulosi* in many Miuorini and 
other riiycoraycetes. in others boilies like pectose, rallose, Ac ., 
coiiiiuonlv occur, ;ind Wisseliugh’s researches show that chitin, a 
gluco-prolcid common m aminals, forms the main constituent in 


many ca»e.s, and is probably deix>sited directly as such, though, like 
the other substances, it may be mixed wdth cellulose. A.s in other 
feil-wall*., so here- the older inernbraiics may be altered by deposit.s 
of various substances, such as resin, calcium oxalate, colouring 
matters ; or more profoundly altered throughout, or in definite 
layers, by lignificalion, subenzation {Ttameiesy iJaeilalea)^ or sw'elling 
to a gelatinous mucilage {I'remella^ Cymnutsporangiiim)^ while cutiii- 
izalion <d the onti'r layers is common. One of the most striking 
alterations of cell-walls is that tcnni'd carbon i.atiov, in vvhirli tin* 
substance gradually turns black, h.ard and brittle, a.s if charred — 
e.g. Xylanu, Usiulina, some sclerotia. At the other extreme the 
cell-walls of iminy lichen-fungi are soft and colourless, but turn 
Jilue in iodine, as does .starch. 'I'he young cell wall is always tenuou.s 
and flexible, arul may remain .so throughout, l^iit in many cases 
thickenings and siruclural dilTerentia lions, as well as the changes 
referred to above, alter the ]iriinary wall considerably. Such 
thiekening may be l<K.alizi'd, and pitl (r.g. Urcdo.\ pores y .septa of 
llasidiomycele-.), spirahy rcfhtflafiotr^, rings, Ae. (caj)illitium hbres 
of Podavon, Cahstoma, liniinrrca), occur as in the vc^ssels of higher 
plants, while .scnlidiired networks, pit lings .inti io forth are as 
common on fiingus-sjiores as they are cm jiollen grains. 

Cell-Contents . — J he cells ol liingi, in addition to protoplasm, 
nuclei and sap-vacuoles, like other vegetable cells, contain formed 
and amorjihons bodies of various kinds. Among those directly 
v'isible to the microsco]>e are oil drojis, often coloured {Uredincac) 
crystals of calcium oxedato [Phallus, Kussitla), proti'ul crystals 
iMucoVy Piloholiis, Ac.) and resin (Polyporei). 'I'he oidi.a of Kry- 
sipheae contain fibrosin bothes and the hyphae of Saproh'gnieae 
tellulin bodit-s, but starch apparently never occurs. Tnv'isible lo the 
inicrosrojK*, but rendered visible by reagents, are glycogen, Muior, 
.\scomyeetes, yt'-id, Ac. In addition lo lhe<c cell -contents wo 
have good incbrc'ct evidtmee oi the I'xistence ot karge serit's of otlu r 
bodic's, such as ])roteids, carljoJiydraleSj organic acids, alkaloids, 
enzv'mes, Ac. 'i Iiese must not bo confounded with the iinmeroiis 
snlv'tanct's obtained by clic'inical analysis td in.i .ses of the fungus, 
as there is often no proof of the manner of occurrence of such bodies, 
though we may conclude with a good shtnv of piobabilily that 
.some of them akso exist preformed m the liv ing cell. Siu li are 
sug.'irs (gl’KiKsi*, nuinnite, Ac.), acids (acetic, citric and a whole .senes 
of liclu'n-acids), t't boreal oils and resinous bodii s, often combined 
with (he intc'ivse (oloiirs of fungi and lichens, and a number of 
jxnverhil alkalu’d poisons, suck as muscariii [AnianUn), eigotm 
(^ lavneps), Ac. 

Among the en/yme> al-ead}' extr.'uded ftom fungi are invniasis 
(yeasts, moulds, Ac.), which S])iit cane-sugar and other conijilex 
sugars vvilh hy<lrolysis into sim])ler sugars .such as dextrose iind 
levulose ; diastases, which convert starches into sugars [Aspergillas, 
\c.) ; (yia'ii's, which dissolve cellulose siiiiilarlv [Hotrytis, Ac ) ; 
prpt(n^rsy leing the term as a genen»l «.m*‘ for all en/^ines v\hich 
convert ]'rot(*ids into jieptoiU‘S and other bodii*-. [Penn ilhinn, Ac.) : 
lipases, wliu li bleak up fatty oils [h.wpttsa, Phyromyccs, Ac.) ; 
oxydases, which bring alioat the oxalatioiis aiul changes ol colour 
observed in Hold it's, aiul ..yntasr, i*xtracted by liuchncT from yeast, 
which brings about tIu' cc'nvc'rsion of sugar into alcohol and (arbon- 
dioxide. 'That such enzymes are formed in the proto])Iasin is 
evident from the behavnoiir c/f hv]>lia(*, which have been ob.served 
to ]Mcrce cell-membranes, the chitmcms coats tif insects, artificial 
collodion films and layers of wax, Ac*. I'hal a fungus can si'crete 
more than one cn/\me, according to the iiialciials its livjdiae 
have to attack, lias been shown by the extraction of diastase, 
inul.ise, trelialri.se, invertee, malLase, ratlmase, mali/ita.se, cinulsm, 
trypsm aiul lipa.-.e from A.spcigillns bv liounpielot, and siinilnr 
('venl> occur in other Jnngi. r’ue .:,aine fact is nidic.iied by the wide 
r.inge (»f orgrinic siili-t.iiu-es which can be ulihzc'd by Pennillnim 
and edher moulds, and by the* beh.iv loiir of ]Kirasitic fungi vvhieli 
ch'^trov V'arious ce11-c'on1en1s and tis^^^uc-s. Many of the coloiirc'd 
pigments of fungi are fixcsl in the cell-walls or excrited lo the oiit- 
.side aeruginosa) . Idalruv.liol has ii.sed them lor staining 

the living ]M'o1opla .m ol otlu'r fungi by glowing the two together. 
Striking instances ot coloured mycelia an* aflordcd by CovHennit 
sangmneitm, blo(^«l-red; Ffaphomxucs T.rvetllei, yellow - green ; 
CJilorosplcnuim aernginosum, verdign.s green ; and the Dematci, 
oiownoi black. 

X tit let -- Mthongh many fungi have* been reg.irded a.s devoid of 
nuclei, and all have not as yet been ]>roved to contain Ibem, Ike 
nunieroiis inv'estigatioiis of rcxenl years havx' rev'^ealed llietn in tkc' 
cells ot all forms thorcjiighly examined, and we are justified in 
cone liiding that the nucleus is as c'sscnti.al lo the cell of a fungus 
as to that c’f other organisms. Tlu‘ liyi'hac ot many ((Uitain 
numerous, even hundreds ol nuclei (Phyconyscetes) ; those of others 
have .several [.1 spergfilti\) in each .segment, or only two [Pxoascus) 
or one [JTn'siphe) in eacii cell. Even the isolated cells of the yeast 
plant li.iv'c’ each one nucleus. ,\s a rule the nuclei ol tlu! mycelium 
are very minute (1*5-2 m in l^hyeonivres). but those c'f many asci 
and spores arc large and easily rendered visible. -As with other 
plant.s, so in fungi the essential process of fertilization consists in the 
fusion of tw'o nuclei, but owing to the aVisence of vv'ell-markcd sexual 
organs from many fungi, a peculiar interest attache.; to certain 
nuclear fn.Mons in the* v’cgetative cells or 111 young spores of many 
forms. 'J’hus in Ustilagineac the chlamydospores, and in X'rcdinc'j-.* 
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the teleutosporcs, each contain two nuclei when young, which 
fuse as the spores mature. In young asci a similar lusion of tw«> 
nuclei occurs, and also in basidia, in each case the nucleus of the 
ascus or oC the basidinm resulting from tlie fusion subsequently 
giving rise by du'ision to the nuclei of the ascospores and ba-siclio- 
spores respectively. The significance ol these fusions will be dis- 
cus.sod under the various groups. Nuclear division is usually 
accomi)?aiied by all the e:-,scntud features of karyokinesi^. 

Spores. ' - 'So agreement has ever been arrived at regarding tin* 
consistent use ot the term spore. Tins is apparently owing to the 
facts that too much has been attcnqiled in the deliiiition, aiul that 
dilferences arise according as wo aim at a niorplii)l(«g:cal or a physio- 
logical definition. I'liysiologically, any cell or group of cells .se]>a' 
rated oil Irom a hyphn or unicellular fungus, and capable* ol itsell 
growing out — gerniinntirig— to reproduce the iungiis, is a s|K)re : but 
it is evident that so wiiic a definition does not exclude the ordinal y 
yegetativi* cells ol sprouting fungi, siicli as yeasts, or small scleroliuin 
like cell-aggregates of forms like i.oniolliciiuiu. Moi phologicaJlv'' 
coie-ich-red, ‘pores are marked by peculiarities ol form, size, colour, 
place of origin, dcfinit<*ness in number, inode of prei>aiation, and so 
forth, such that they c;in be distinguished more <ir less shar])ly from 
the hyphac which produce them. The only physiological peciiharitv 
cxhiliiled in common by all s])ores is that they germinate and 
initiate the imxluclioii of a new fungns-])lanl. WJiether a spore 
results from the sexual union of two siiniliir gametes (zygostiore) 
or from the fertilization of an egg -< ell by the protoplasm of a 
male organ (oospore) ; or is developed asexually as a motile 
(zoospore) or a ()ui<iSconl body cut oil irom a hypha (coiiuhum) or 
developed along its course (oidiiim or chlamydospon*), or in its 
pndoplasm (endospore), aie matters ot iinportanee which have their 
usi'-. in the (dassilication and tenninologv of sjion'‘', tliough in many 
resjicid.s tJiey are largely ol acjidenuc interest. 

K'lebs lias allempeil to dividi* spoil's into tlirei* categories a. 
follow's : (i) kinospores, arising by relatively .siin])Ie eell-divisions 

and subserving rapid dissemination and prn]).i'!alion, e.i*. zoospores, 
conidiu, cndogonidia, slylospores, vVc. ; (z) pa ulos] wares, due to 

simple rearrangement of cell-coiitciits, ami Mil) as viiig the j)er.sisten< e 
of the fungus through periods of exigi'iicy, gemmae, clilaniydo- 
hjMiros, restiiig-cells, t vsts, iVn;. ; ( *) < .'ri)OS])ores, tindn'cd l>v .i 

mon* or less comjilex iormative process, often in special iiucTifica- 
tions, and sub.scrvmg either or both inuiti[ilication and ])ersist< me, 
c.'/. zygospores, oospores, brand -sporcvi, Jiecidios])ore‘;, aMo.q)ores, 
basidiospori’s, &c. Little or nothing is g lined by the -e delinitions, 
however, which are especially phv dological. In praitice tlu*se 
various kind*; <jf ‘spore*) of luiigi rec<. ivf* turther s])et ial names in tin* 

sei i rat c gro u ) ' s , an < 1 n an les in ore 
over, v'liich will appear, to those 
unacquiinted witli the history, 
to have been given \vithont auz 
( on‘-islency or regard to gi'iier.d 
])j incifiles ; ni'vertheles*?, for ordi- 
II iry puq'oses these names are Ja» 
T.ioie uselid in iii<*st ca‘)es^ o\viuj» 
to their do'.critjtivechaiacter, than 
the proposf'd new n!fm<*s, wlm ii 
have b»*en only jiarti.dly accepte J. 

SpoYOphnres. — In some ol llie 
smqder fun".i the spore*, oie rm 
boriK* on or in hyphae which c.in 
b(* distinguished from the vegt - 
tativc parts or myccliurn, but in 
the vast niajorily of tases tie 
sporogciious hy]>hae either a .eeiid 
'ree into tlie .nr nr radiate mb' 
ihe siirroimdiiig wat r .is distmei 
liranehes, <ir aie grouped into 

spei i.d columns, taislnoiis, layers 

or complex iij.is.,i*s ubvioiislv 
different in colour, (oiiJ‘fuic\, 
shape and other iharaclers fioin 
the parts which gatlu r up and 
.assimilate f lie foo<l-niat<*n:ih-. 'I'he 
ienn “ receptai I ; " s.jiiK’time. 
q)])lied lo these spf>re-bea":'g 
h V] line is better replaces j li, sj>oio 
j -liorc. J'he sporophore is obsol<-te 
when tlie spore-lwMrmg hvphae 
Fig. z. — J^erouospora tmia- mx* not sh.'irpiv disfmt I from tfie 
silica (J>e Jikary). Corndiophoie nn (;,.liurn, Hinjile when the con- 
w ith <*ouidia. siituent hvjiliae are i olated, and 

com])ound \vh«n the l.itler aie 
(onjoined. The chief distinctive rhar.u'ter-i of the sporogeiioiis 
hvpli.u' are their orientation, it-^ually v'citical ; thf'ir limited apical 
growth; their ])etuliar biaiiching, form, colour, contents con- 
sistency : and their ‘■pore-iiroduttmn. Aceonlmg tr the fhaiaiiir) 
of the ia.T, we might Iheoreiicallv divide them into conKliophcTes, 
sporangiophiTCs, garnet oydiores oidiophores, Ac. ; but J-ince the two 
latter rarely occur, and more than one kind f<l spore or spon -ca'- e 
may occur on a sywirephore, it i-. impossible to carry such a scheme 
fully into practice. 



A simple sporophore may bc^ merely a single short hypha, the end 
of which stops glowing and becomes cut oil as a coiiidium by the 
formativin ol a septum, which then splits and allows the romdimn 
lo f^l. More gem rally the hypha below the scjitiini grows foiwanls 
again, and rejieals tins ju-ocess several times before the terminal 
conidium talN, and so a cluaiii of conuha rc'uilts, the oldest ol which 
terminates the senis (ICrysipIte) ; when tlie primary branch Isv^ 
thus formed a basijietal series, branclu's may arise lioin bi'low aisd 
again r< pe.it this jirocess, thus lormmg a tint (ZV;//' iihum). i)i th'* 
piini.iry livph.i may first swell at its api'X, ami put lortli a scrios ol 
.short peg-like br.inches {steri.^mata) Irom the iiieieased surface thus 
proviileti, each of which develops a siuul.ir basipet.il ( fiaiii of comdia 
{Aspcrtiillus), and various combinations ol llu'.e piot esses result in 
the dev'elopment ot numerous varieties ot exquisitelv biamhed 
*oropliores of this tvfie {liohrlis^ liaiiyospormtu, I erfr/liinm, »S:c.). 

A second tvpe is devxinyied as follows: tlie p imarv fo.pha inrim; 
a septum below its a)»cx as before, and tlie t<*ii:iiiial iMuidium. thus 
absliktetf, ])u1s out a brani h at its ulncli start- U) a uuie 

j)oint and rayiidly swells to a second comdmm ; tins repeals tlie 
pri'cess, and so on. so that we now h.ive a tli ini of comdia tieveloped 
m acropclal succession, the oldest lu ing below, and, us m I’tuu tliiiiht, 
Ax., br.inches put forth lower down may repeat ti»e juoies- [llonuj- 
dendrtut). In all llw'se cases we may speak ot simple comdiophoies. 
'Ihe sim[)l(‘ sporophore does not necessarily termm.ite in o.india, 
lioweviT. In Mn>or^ tor examyile, the end of the piimar^ hvph.i 
swells info a sphereir’al heatl (sporangmm), the ]tnji<njlci -m ol whu h 
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' imd' igoes -.I' uiuM. f'.oii inin iuok* or i»‘-s niimeroii e.hu'uilar inas.e-., 
I each ot wlucli secretes . an enveloping (elf-wall .uni betomes a si>or 
(endospore), and braiiLlii'd svslems ol sjxnangi.i imiy anse as beloie 
{ I limnuidiiwi). Siu h may In* termed spiuuug.iuplii.ie*'. in .S/ r»/.- 
dima the l)ianch(.*s give rise also to sfuut lir.uiLiies, whuli nu'et and 
lux' Iheii contents to Imin /vgospoi- in ; V/f<//fe /eru, l,(tj rultv/.im , 
I C:c., the ends of the bram lies ‘,w«ill up mb - ‘I'Oiangia, wlm. h de velop 
/ooS])nres m iheir inli'iioi (zoo-poiaii' I.'o. oi tl eil lonient.s ^^(^^T^;e 
oosplnie , which may be feililize<I l)y the iont« nt. ol olher braiu In » 
(.'iiitlj('iulia) .'Tid so iorni egg i .ises (oo oiiiai '•nue in sur Ij (.ee, 

file sporophoui lie.irs .S( xual <(11-., they n a, lie < oiivenient*'' leii- ' d 
gainetc'jihores. 

roinjMJund sp(jropho) « .anse wi.eii any (j. ti,< l.r.inclMd or nr- 
branched fv]>es o'* sp(>re-b( uriiig liyph.'ie de-eiil»<td above «(S((iul 
into the air m coi'xin, and an* Il(^Je (m le*-*- Mowded into delimte 
Javers, rnsluoTH, «« liimn-. or other uujipJtx ’••.•-.se', '1 lie -.aim' law . 

apf»lv lo the iiuiividu.d hy[)h;ie and Ihur iaam-hes as to siinjile 
^poroyiliores, and a^ long .i) the •omdi.i, 'porangia, gametes, ivc., 

I .'ire l-oriie on Ihcir ('Xti'cnal siirfaee'-, it is rjuile ccjiisislcnt to ‘■peak 
! of these as compound »potojdioo . Ac , in the seixe d(s(iib('d, Ikav- 
ever coTnpl(\x lliev' mav' beronie. Amon ' the sinqile'-t <.a‘.(*s ar.* 

■ the sheet-like aggregates oi .spnrogi nous hvpliae in I'Vfd.ua, 
'invces, A'c., nr of li.'isidi.'i in hx*'hasuhiiy>t, ( enu o/u?, <V< . or of asi i in 
h\\<nr.tus, Asnuortu tutu Are. in the former, wliere flu lav<i i; small, 
it 1 -; often tinned a - onis, but where, as in the latter, tin* spoio- 

■ genous lav Cl is extensive, and ‘spread out more or Ic* sheel-lil* (‘ tjti 
the ‘.uppoii’iig ti-)Siics, it is more renueiitlv brined a hymernmn. 
AiioUier simyiie ( .ise is that of tin* (olnmnar aggregate-, of sperc.- 
genoub hyphac in lorins like SttlUum, Cvremintn, (k'c. 'I hc' e had 
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us to cases wlierc the main mass of the sporophore forms a supporting 
tissue of closely crowded or interwoven hyphae, the sporogcnous 
terminal parts of the hyphae being found at the periphery or apical 
regions only. Here we have the cushion>like type (stroma) of 
Neclna and many Pyrcnomycetes, the clavate " receptacle '* of 
Clavaria^ passing into the complex forms met with in Sparassis^ 
Xylaria, Polvporci, and Agarictni, &c. In these cases the compound 
sporoj)hor<‘ is often termed the hymenophore, and its various parts 
demand sjiecial iitimes (pileiis, stipes, gills, pores, &c.) to denote 
peculiarities of distribution of the hymenium over the surface. 

Other series of modifications arise in which the tissues correspond- 
ing to the stroma invest th(* sporogenous hyphal ends, and thus 
enclose the spores, asci, basidia, &c., in a cavity. In the simplest 
case tlie stroma, after bearing its crop of conidia or oidia, develops 
ascogenous branches in the loosened meshes of its interior {e.g. 
livvgena). Another simjde case is wli<*re the jdane or slightly convex 
surface of the stroma rises at its margins and overgrows the sporo- 
genoiis livphal ends, so that the spon*s, asci, &c., come to lie in the 
(iei)ressK)n of a cavity — e.g. Solenw, Cyphella-- \im\ even simph'r 
cases are met with in Mortieirlla, wtiere the zygos])ore is invested by 
the overgrowth of a dense; mat of closely branching hyphae, and in 
GymtioascuSy when; a loose mat of similarly barren hyphae covers 
in the tufts of asci as they develo]). 

In such examples as the above we may regard the hymenium 
(Soleviay Cvphclla)^ zygospores, or asci as truly invested by later 
growth, but in the vast majority of cases the ])roccsses \\hic*Ii result 
in the enclosure of the spores, asci, Ac,., in a " Irucliticafion '* are 
much more involved, inasmuch as the latter is developed in the 
interior of hyphal tissues, which an* by no means ol)\iously homo- 
logous with a stroma. Tims in PenK illium, Eurotiuniy Erysiphr, 
Ac., hyphal ends which arc the initials of ascogenous branches, arc 
invested by rkisely jiatked branchc's at an early stage of dcvcloj)- 
meiit, and the asci devclc^p inside what has by that time become* 
a. comj)l<*te investment. Whether a true sexual piocess prccedc's 
lliese ])rocessc*s or not docs not a lies t the ]iresent cjuestion, the* 
point being that the resulting spheroidal “ frucliricatiou " (cleisto- 
c.arp, jicrilhcc ium) has a ilefimtc wall of its own not directly tom- 
parable* with a stroma. Jn other case, [llypomyivs, Xectna) the 
]H*rithecia arise on an already mature stroma, while yet more nunxT- 
ous examj^les can b<* given {Poioma, Hypoxylov^ ClavnepHy Arc.) 
where the penthecia originate below tlie surface of a stroma formed 
long belorc*. .Similarly with the xarioiis type's of cemielial or oidial 
“ fructifications,’* Icrnieiel pycnitlia, s])e*imogonia, aecidia, A:c. In 
the simplest ol these cases c.g. l umago — a single* mycelial cell 
divides by septa in all three j)lane‘s until a more e»r less s'olid clump 
li'sults. 'fhen a holleiw ap])e*ars in the centre owing to the moie 
rapid (*xte*nsion of the outer ])arts, anil into this hollow tlie ee'lls 
lining it put lorth short sjK^rogenoiis bran<”lie*s, from the tips ol 
which the* spoies (s1ylos[iore*s, coiiidia, s])crmatia) aie abstricted. In 
a similar way are dcve*lopeel tlie p\xnieiia of C%( ninoUolii^y J'lrospora, 
Oucurhitaria, Lcpiosphaeria and othe*rs. In other cases {Diplodiay 
At'( nhnw, Ac .) conidi.d or oidial " fructifications " arise by a nuinl>t»r 
of hyidiae interweaving tbemsedves into a knot, as if they were 
forming a .sclerotiiim. The* outer parts ol the mass the*n dilferentiate 
as a wall or iiivt*stmeiit, and the iutc*rior becomes a hollow, into 
which hyphal ends grow* and abstrict tlic spores. Much more 
c omtdicated are llu* piotesscs in a large series of " fructification.s," 
\vhe*re the mycelium first develops a densely packe*d mass oi hyjdiae, 
all alike, in which laliyrintlis of I'avilics subsequently form by 
separation of liyphac in llu- pit'vioiisly homoge’iieoiis mass, and the 
hymenium covers the walls ol tlu’se cavities and passages as with a 
lining lii\<*r. Meanwhile* dilferencc's in consistc'ucy appear in various 
strata, and a dense outer j»rolective layer (pt'ridiiim), soft gelatinous 
layers, and so on are formc*d, the whole e’veiitiuilly attaining gre'at 
complexity- c.g. piifl-balls, earth-stars and various I^halloideae. 

Sporc-lhstribiitiou. — Ordinary conidia and similarly abstricted 
dry vS]>c)r(‘s are so minule, liglit and numerous that tlieir disjMTsal 
is ensured by any current of air or water, and we also know' that 
rats and otlier burrowing animals often carry them on their fur; 
similarly with birds, iiiM-cts, slugs, worms. Ac-, on claw's, feathers, 
proboscides, c'tc., or merely adliereiit to the slimy body. In adclition 
to tlu*se* ac'c idenl^d niodc-s of dispc*rsal, how ever, there is a senes of 
interesting adaptafions on the j)Arl of the fungus itscdl. Passing 
over tlie locomotor activity of zoospores {Pyihiim, Jk’rouospora, 
.'<aprolcgni(t) we often find spores held under tcn.sion in sporangia 
f/V/o/xi/ns) or in asci (Pcricci) until ri])e, and then forcibly shot out 
by the suddcMi rupture of the sporaiigial wall undcT the pressure of 
licpiid behind - uiechanism c omparable to that ol a pop-gun, it we 
suppose air replace*!! by wafc'ry sap. I'.veii a single conidium, held 
lense to the last moment bv tlie; (dastic cell-wall, may be thus .slioi 
forward bs- a s]nirt of licpiid under jiressun- in the hypha abstrict- 
iiig it {c.g. Empvsa), and similarly with bo. •itdio.s pores (CoprinuSy 
Agaricits, iVc.). V more complicated case is illustrated by Sphaero- 
holtis, where the entire mass of spores, enclo.scd in its own pe-ridium, 
is sueJdenly shot up into the air like a bomb from a mcjrtar by the 
clastic retroversion of a ]H'culiar laver which, up to the last moment, 
surrounded the bomb, and then suddenlv splits above, turns in.side 
out, and drives the former as a projectile from a gun. Cielatinous 
or mucilaginous degenerations of cell-w’alls are frequently em- 
plo>'cd in tlie inlercsts of sjiorc dispersal. The mucilage surrounding 


endospores of MucoVy conidia of EmpusUy &c., serves to gum the .spore 
to animals. Such gums are formed abundantly in pycnidia, and, 
absorbing water, .swell and carry out the spores in long tendrils, 
which emerge for days and dry as'thcy reach the air, the glued spores 
gradually being .set free by rain, wind, <&c. In oidial chains {Sclero- 
ttma) a minute double wedge of w'all-substance arises in the middle 
lamella between each pair of contiguous oidia, and by its enlargement 
•splits the separating lamella. The.se disjimctors serve as points of 
ajiplication for the elastic push of the .swelling spore-ends, and as 
the connecting outer lamella of cell- wall suddenly gives way, the 
spores are jerked asunder. In many cases the slimy masses of 
spermatia {Urediueac)^ conidia {Clavier ps)^ ba.sidiospores {Phallus y 
CopriHtis), Ac., emit more or less powerful odours, whicli attract 
flies or other insec ts, and it has been shown that bees cany the 
fragrant oidia of Sclerotinia to the stigma of Vaceinium and infect 
it, and that flies carry away the foetid .spores of Phallus, just as 
pollen is dispersed by such insects. Whether the strong odour of 
trimethylaminc evolved by the sjiores of Ttlletia attracts insects is 
not known. 

The recent observations and cxceedinglv ingenious experiments of 
Jmick have shown that the sporophores of the Basidiomycete's — 
especially the large sporojihores of such forms as Boletu.^, Poly poms— 
contain quantities of reserve combustible material which are burnt 
up by the active metabolism oc:ciirring when the fruit-body is ri])c*. 
By this means the fc*mpcrature of the sporophore is raised and the 
difference betw’eeii if and the surrounding air may be one, of several 
degrees. As a result convection e iirrents are produced in the air 
wdiich arc sufficient to catch the basidio.s]K)res in their fall and carry 
them, away from the regions of comparative .atmospheric s1i11ik*ss 
near the* ground, to the iipp(‘r air where more powerful air-currents 
can bring about their wide distribution. 

ClassificaiWH . — It ha.s been accepted for some time now that 
the majority of the fungi proper fall into three main groups, 
the Phycomycetes, Ascomycetes and Basidioniycetes, tlie 
Schizomycete.s and Myxonn eetes (Mycetozoa) being considered 
as independent groups not coming under the true fungi. 

The chief schemes of classification put forward in detail have 
been tho.se of P. A. Saceardo (1S82-1892), of Oskar Brefeld and 
Von Tavel (1892), of P. K. T.. Van "i'ieghem and of J. 

Scliroeler (181)2). The scheme of Brefeld, which was based on 
the view that the Ascomycetes and Basidiomyretes were com 
pletely asexual and that these two groups had l)fjen derived 
from one division (Zygomycetes) of the Phycomye eles, has been 
very w'idely accepted. The recent work of the last twelve years 
has shown, however, that the two higher groups of fungi exhibit 
distinct sexuality, of eillier a normal or reduced type, and has 
also rendered very doubtful the view' of the origin of these two 
groups from the Ph>Tomyeetes. The real diflicully of classifica- 
tion of the fungi lies in the polyphyletic nature of the group, 
'fhere is very litth; doubt that the primitivt; fungi have been 
derived by degradation from the lower algae. It appears, 
however, that .such a degradation has occurred not only once 
in evolution but on several occasions, so that we have in the 
Phycomycetes not a series of naturally related forms, but groups 
Avhich have arisen i^erfectly independently of one another from 
various groups of the algae. It is also possible in the absenct; 
of satisfactory intermediate forms that the Ascomycetes and 
Basidiomyretes have also been derived from tlie ulgae indepen- 
dently of the Phycomycetes, and perhaps of ene another. 

A natural classification on these lines w'ould obviously be very 
complicated, so that in the present state of our knowledge it 
will be liest to retain the three main groups mentioned above, 
bearing in mind that the Pliy corny cetes especially are far from 
being a natural group. 'J’he following gives a tabular sur^'ey of 
the scheme adopted in the present article : 

A. Phvcomycei K s. .\lga-likc fungi with unicellular tliallus 
and w'cll-marked sexual organs. 

Class 1 . — Ooniycctes. Mycelium usiuilly well dc.'vcloped, but 
sometimes peJor or absent. Sexual reproduction by oogonia 
and anlheridia ; asexual reproduction by zoospores or 
conidia. 

1. Monoblephandincae. Mycelium present, antheridia with 

anthcrozoids, oogonium wdth single oosplicrc ; Mono- 
blepharidaceae. 

2. Peronosporineae. Mycelium present ; anlheridia but no 

aniherozoids ; oogonia w'ith one or more oospheres : 
I'eronosporaceae , Saprolegn iaceae. 

3. Chytridineae. Mycelium poorly clcvelopecl or absent ; 

oogonia and anlheridia (without antherozoids) known in 
some cases ; zoo.spores common : Chytridiaccae. An- 
cylistaceae. 
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Class ll.~Zygomycetes. Mycelium well developed ; sexual re- 
production by zygospores ; asexual reproduction by sporangia 
and conidia. 

1. Mucorineae. Sexual reproduction as above, asexual by 

sporangia or conitlia or both : Mucoraeeae. Mortierel- 
laceae, Chaetocladiaceac. l*i]Uocephalidaeeae. 

2. Entomophthorineae. Sexual reproduction typical but 

with sometimes inequality of tin? fusing gametes (game- 
tangia ?) : Kntomo])hlhoraceae. 

B. IJioHKR Fungi. Fungi with segmental thallus ; sexual 
reproduction sometimes with typical antlieridia and oogonia 
(Jiscogonia) but usually much reduced. 

Class 1. — Ustilaginales. I^inns with septate thallus, and it'- 
production by cl.lamydosporcs which on germination produce 
sporidia ; sexuality doubtful. 

Class 11.— AscoTn>'ceteb. Tliallns spjitate : spores developecl 
in special 1yi>e oi sj^oningium, the ascus, the number of spores 
being usually eight. Sexual riqirod action sometimes typical, 
usually reduced. 

Exoascineac, Saccharoinycctineae, IVrisporiiu'ae, i>isc<>- 
mycetes, Pyrenomycetes, 'ruberineae, Labonlbeniiueae. 

Class ITI. — Basidiales. Thallus septate. Conidia (basidio- 

sporcs) borne in fours on a special ciinidiopluae, tlie ba^idium. 
Sexual n‘production always iiuicli reduced. 

1. Uredineae. Lile-history in some cases very complex and 

with well-marked sexual jirocessand alternation of genera- 
tions, in others much reduced; basidiiim (proiiiyceliuni) 
derived usually from a thick-w’alled spore (teleutospore). 

2 . Basidiomycetes. Lifi*-history always very simple, no well- 

marked alternation oi generations; basidium borne 
directly on the mycelium. 

(A) Protoba.sidiomycetes. Basidia srj^itate. 

Auriculariaceae, 1 ’ilacreaceae, I'remellinaceae. 

(B) .Antobasidiomyceles. Basidia iu»n-.septale. 

1 1 yint*nom yeete^- , ( uasteromycetes. 

A. Piiv(’OMV('ETKS. — Alost of the n^cent work of importanee 
in this group deals with the e}Tolog\' ol .sexual reproduction and 
ol spore-formation, and tlie efifeet of external conditions on the 
[iroduction of reproductivi; organs. 

MonohU’hharidaceofi consists of a v<*rv sin.ill group ol avpi.dic 
forms living on fallen twigs in ponds and dib hes. Only one genus, 
JiJonoblefdianSy can certainly be placed here, though a somewhat 
similar genus. Mvriohle/^hari^, with a peculiar multKiliate zoosnore 
like that ol Wnnhena, is provisionally ]>Jac<*d m the .same group. 
Motiohlefyhans was hrst described by ( oinii in 1^71, but Irom th.at 
time until iSos when Kolanrl Thaxler d(‘scnbed several speci<*s 
(rom America the germs was i omph'tely lost sight of. Alonuhlepharib 
has oogonia with single oosjiheres ami antheridia developing a few' 
amoeboid iinicihate antherozoids ; these ci*eej) to tlie opening of the 
oogonium and then swim in. 'flu* re^'inblance lietw'een this genus 
ami Oe(ioi]omufu among the algae is \ <‘rv striking, as is also that ot 
M ynohli phavts ami 1 'aiu hn la. 

Peronoiyporui cae are a group ol iMidophytit j^arasites — alwuit 100 
s|)ec:ies- ol great importance as comprising the agi nts of “ damping 
oit " disease (Pvthnur)^ vme-tnildew' {Plasmopara), potato disease 
{Phytophthora), onion -mildew {Petonobpora). Pvthium is a seini- 
aquatic form attacking .seedlings which are tofi ]>lentilully supplied 
with water; its hsqihae penetrate (he cell-walls ami rapully destroy 
tlie w'atery tissues of the living jil int; then the lungus li\es in the 
<lead remains. Wlieii tin* irei- ends of the hyjihae em<*rge again into 
tlie air they swell up into spherual bodu^s whit h may either tall 
otf ami behave as conidia, each putting out a germ-tul>e and mlecting 
the liost ; or tlie germ-tiibe itself .swells up into a zoiisporangium 
which develofis a niimlxr of ztK)s])ores. In the ivtting li.ssues 
branches ol the older mycelium siinilarlv swell uji and form aiithiritlia 
and oogonia (hg. 4). The nuUents of the antheri<liuin are not set 
tree, but tliat organ ])enetrates the (jogonium by means ol a narrow 
outgrowth, the fertilizing tube, and a male niuleus th<*n juisses over 
into the single oos])}iere, whiUi at first multiiuicleate becomes uni- 
imcleat<5 before fertilization. J^vtJuum is of interest as illustrating 
the dependence of zoospore-formation on con<lilions ami the in- 
determinate nature (if conidia. 'I'ho other genera are m.ire puiely 
parasitic ; the mvceliuin usuallv sends haustona into the c<*lls ot 
th(‘ host and puts out branched, aerial conidiojihores tliroiigJi the | 
stomata, the branches of winch abstncl numerous "(onidia**; j 
tliese either germinate directly or their contents break iij> into ! 
zoospores (fig. 5). The development of the " coimba ” as true 
conidial spores or as zoosporangia may occur in one and the same 
species {Cvstopus candid ns, Phytophthora nitestans) as in Pvihium 
described abovi* ; in other cases the direct conidial g»’rmination is 
characteristic of genera — e.g. Peyonospora : while others eiml 
zoospores— e.Q. Pla.^mopuya, tVc. In Cysiopits the “ conidia ” , 

are abstricted in basipetal chain-like senes from the ends of fiyphac ! 
Avhich come to the surface in tufts and break through the epidermis | 
as white ]>ustiiles. Each " conidium " contains numerous nuclei 
and is reallv a zoosporangium, as after di.sper.sal it breaks U]) into a 
number of zoospores. The l*eronosporaceae rej)roduce themselves 
sexually by means of antheridia and oogonia as described in Pythium. 


In Cystopus Pliti the oos])here contains numerous nuclei, and all 
the male nuclei from the anthcridiiim pass into it, the male and 
female nuclei then fusing in pairs. We thus have a process of 
“ multiple fertilization " ; the oospherc really represents a large 
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From .StiasbuiRPr’s I.chfhuih do by pci mission of I’liisUv KiscUci. 

Fig. 4. — FiTtilizalion ot tlie l*(Tonosporeue. (Alter Wager, 6(10.) 
J, Pryo7iospora pmasitud. Young tube (a) of tln‘ anthcridiuiu 

inultinuUeale oogonium (o/!,*) whieh introduces the male 

and anthendmm {an). iiiu lens. 

2, Albugo Candida. Oogonium 'Die same. l-’eitili/ed egg- 
wilh the central iininui leate lell (e) stirrcmmled b\ the 

oosphere and the lertili/mg penjilasm (/>b 

number of iindilferentiatecl gametes and lias been tt'imed a coeno- 
gamele. Betw'een C vs/o/j/zs Jiliti on tlie one hand and l^vthmnt da 
Baryanmn on the otlier a number of ( ytologically intermediate 
lorms are known. The oospore, on germination usuallv gives origin 



Fig. 5 . — Phytophthora infatans. Fungus of Potato Disease. 

A, P. Section o! I.eat of Polato F.O, 11 , (, 1 ‘uithei develojiment 
with sjiorangiopliorcs ol Phy~ ol llie sporangi.i. 
iophthora iufc.'*lau.s jiassing E, Oerinination ol tl-«- zoos]>ores 
tlirough the stomata D. '»n fornn-d m the sporangia, 
the under surtace ol tlir b al. F, M, N, Fertilization ol Ihe 
J'F Sporangia. oogonnirn and development of 

the oospore in J*e) uno.'^potu. 

to a zoosporangium, but may lorin diret lly a germ lube which infects 
the host. 

Saprolegniaceae arc aquatic forms found growing usuallv on dead 
insects lying in water but occa.sionally on living fish {c.g. the s»ilinon 
disease associated with Saprvleunut ferax). The chid genera arc 
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Saprole^nia.A clilya, Pythiop&is.Dictvitckua, A planes. Motile zoospores 
which escape ironi the zoosporaripijiiiiii arc present except in Aplanes. 
Tlie sexual reproiluctioii shows all transitions between form'* which 
are normally sexual, like the l\:ronosporaceae, to forms in which 
no antherkliiiin is th vflo^ied iind the oospheres develop jiarthono- 
j(enctical!y. I he oof^onia, unlike the JVroiiospor.K'eae, contain more 
than one oosjiheie. Klebs has shown that the development of 
zoosp(}r;m;(..i or ol oo{»onia and polhnodia respectively in Saproleiima 
li dependeiil on tho external conditions; so long as a continued 
sire nil oi suitable lood-material is ensured the mycelium glows on 
wM.iout lonnnig reproductive organs, but directly the supplies ot 
nitrogeiioii 1 and carbonaceous food lull below a certain tleorce of 
coievntratioii sporangia aie developed. Farther reduction of the 
siijipliei ol food efl«‘ct., the formation of oogonia. This expl.uns the 
s Nluenee ol events in tli'- case ol a Sa prolti^nia-mycQhmn radiating 
Ir-iiii a dead tlv in \\at»-i. Those parts nearest the Hy and liesi 
■.ui'i)lji;d d-nelo]) hirrcn hyphae only; in a zone at the j^criphery 
wlese the })iodwcl> of putrefaLtum dissolved in the water form a 
(blnti! but eaiily accessible supply, the, zoosporangia are develope<l 
in almndance, oogoma, however, are only tormed in the depths ol 
this ladi.itmg inyceliiiin, where the supiilies of available hiotl 
rnateri.ils an* least abundant. 

C/iVlriUinrar. -'riiese prirasitu. .ind ininuti*, eiiielly a<iiiatie, foi m > 
may !>'* looked uptm as degeneniie Oomyectes, since a sexual process 
and leebh' iiniLellnlar myeeliurn occur in some , or they may be 
regard‘‘d a.-. sein*s of primitive lorms h’ading up to higher memlier''. 
There is no means of deciding the (|uestioii. They are nsnally 
mcliuhsl in Oomycele-., but their simj)l<‘ struct me, minute sizc\ 
nsnally uiiicihale zoosiiorcs, ami their negative characters would 
jiidify their retention a> a separate groiij), U contains less than 
200 sjiecies, i hielly |).irasilii; on oi in iilgae and other v.itei plants 
or animal-., ol Vcirioii’* kinds, or in ollu'r fungi, seedling., pollen aiul 
liigher plants, 'riiey are oltisi <levoid of hyphae, or put forth fine 
jnoloplasinic likmient i into the cells ol their hosts. After absorbing 
the i ell-content ■; ol the lalbs*, wlii' li it do(s in a few hours or d iys, 
tin* fungus jniti out .i sporaugimn. tlie contents of which break np 
into muneron^ inmiite swarm-sjiores, usunlly onc-cihate, rarel\ 
two-i ili.ite. Any one ot these soon comt;s to rie.t on a host-cell, 
and either inert is it and empties its contents into its cavity, wher • 
th<‘ tiirtlKM- development occurs (Olpidinm), or merely sends m 
tlelic.ite pioti^plasniu- rilaincnts [Rlnzophydiiim) tii a short hyplud 
tnhe ol, at most, two t>r tlnet* k'H'., wlnth acts as a biiiistonuin, 
tln‘ lintiiei tlt'veloiinicnl t ikmg place outside the cell-wall ol tin- 
host {Chyli'i(ltuni). In some c.isc-. lestiiig spores an* lorimsl insid*- 
the htist {(diytrultum), and give rise to zoosporangia on gt rtnina- 
tion 111 a fewspet'ie. a .*exu.d process is dr icnli<-d, consisting m 
the coii|ngalion ol similar tells [Zvf*ui livhium) oi the union td 
two tlis.imilar one^ { roivpJuirus). In tlu‘ development o* dis 
tnut aiil lierulial an I oogonial cells the allied Am \ listmea«‘ show 
ck)se alliancis to Pythium and lli - Oornycetes. Cbi the other Iiaml, 
the imiciliate Z')Oi]iores of Roly ph(UHi<i have sli'ddly .imoeboul 
inovenients, and m llii> and lie' pseudopotlium hke n.ituie ol tie- 
prolof»lasmic piocev-it*;, sutli iornis sng/test res**mblances ti> the 
Myxoinvceles. Dpiiiions diller a^ to wdu'tlw i the < liy Irithnctae aie de- 
gia.led or piimitive lornii, ami the gioup si ill lU '-d-* inlical icvisjon. 
iM.inv new' torms vmII tloublles.s be diseov<‘p'd, as they are rarely 
ts)llette<l on .utouiil of tlieir iniTinteness, Some toi ins t .lusc tlampmg 
oil ol seedlings Olpuiiittu Ryussicue ; otliers iHscoloiiit-tl s[»ot^ 

and even tiimoiii -like sw'ellings- -c.g. Synthyinim Siahiosur, S. 
.S'/Nf/a/r, rmp/ily. It',, iVc., oil higher plants. Analogies }ia\e Is eii 
j)oinl(‘.l out between t'hy ti uliaceae ami iiiiicellnlar algat', such as 
('hkuospliaer.ice.ie, IVotococcaceae, ” Jkilmellact'ae.’* t\:c , sour' ol 
wlnth are panisitic, and suggesUoiis may be en lei tamed as to 
po-^sihli- oiigiii li'iim sill h algae. 

d’lie yfv/. M//\ ( <7c^, of which ahout 2t>o species are described, are 
e >|'ei i.illv ini|'orlant boi i a tlieoretical .stamlpoiiit, since they fui - 
111 .lied the .s« i le, w hem e Iheleld tlei'ivctl the' vast majority of the 
lungi. Tliey are 1 1. ir.it (eii/.etl t«>))ec lally oy the z\gospores, but 
till' a -.cxiial organs (sp.jr.ingia) exhibit interesting series of changes. 
iH ginning wdlli the t ypKul spoTanginni of Mut or containing niimcToiis 
eii'i'* -.pores, passing to c.ises where, as m Thumutdiitw, t!ie.se au- 
.11 compametl with mais' nnmerou. .'anal! sporangia (sporangiole.s) 
I'ont. lining lew spores, ami tiieiiee to Chactodadium ami Ripfot rphalis, 
where the spt>rangiolt'*s form but one .spore and tall anti .germinate 
a-. .1 whole; ih.il is to s.i\ , the monosjuMous s])or.in.ginin liasbeiainie 
a couidiuin, and fhcleld legir led tlie-*e ami similar .senes td changi's 
a-. ex|d. lining the relation ot a-s'us to ronidiiiin in higher fungi. 
According to Uis view, ilie asciis is m ell.s-t the spoiangium with 
several spore., liie foniiliuni tii ' sporangjvile with but one sjTKne. 
and that md loo..e but liised with the sporaiigioJe wall. On this 
b.i is, with cdhei intere.sting inorphologic.d i.tJinpari.sons. IlreleM 
t'reidtul his hv] t'thesn. now imti-nabie, that tlie -\scomycetes an«l 
Ikcsidiomycetos tlu.rga' Inun liie /.y.gomvcetes, the Itiniier Iiaving 
} aifitadailv .spei lali/ed ilio asciis (sporangial) mode of reprotbiction. 
Ilie latter having speci.ili/ed the conidial (indehisceiit ont-’Spored 
s]'-uangitde) mode. In adihtion to sporangia anil the conidial spoie. 
uiciied to, some Aluconni show a peculiar rnotle ol vogetalive 
rejirotl lit turn b\' means oi gemmae or chlamydo.spore.s — /.c. short 
se^numts t i the bvphae become stored with fat tv reserves and at t 
as spore-c Tlie gemmae Icrme ! o’l submergctl Mucors may bud likt' 


a veast, anti even bring about alcoholic fermentation in a saccharine 
solution. 

'1 he segments of the hyjdiae in th.is group usually contain several 
nuclei. At Uie time of sporangial formation the protopla.sm witii 
numerous nuclei streams into the swollen end of the sporangiophore 
I and there becomes cut ott by a cell-wall to lorm the sporangium. 
I The protoplasm then bt comes cut up by a .series of clefts into a 
number of smaller and .smaller pieces wliich are unicellular iii 
Riloholus, multicf'llulai in Sporodiuia. '1 hese llien become sui- 
rouncletl by a cell -wall and form the spiores. 'I'liis motle, of spore- 
tonnation is totally different from that in the a.scus ; hence one of 
the difficulties of the nt'eptaiice of Brrfeld’s view of the homology 
ot ascus and sporangium. 'J'hc cytology of zygo.spure- formation i-. 
not known in detail ; 
the so - called gametes 
which fii-e arc niulti- 
niicle.atc anil are no doubt 
of the nature ot gamc- 
tangKi. file tale <d t]ies«* 
nuclei a aoiibtful, prob 
ably they lusc in pair-* 

(tig.' 6). 

Blakeslee lias laid’/ 
niride some vt-r^ import- 
ant observations of lln' 

/ygoniyct It*:.. It is well 
known that winie in somi- 
lorms, e.g. S porUt 7 ita, 
zygospoies are easily ob 
lamed, m others, e.g. most 
:.pecu“-. t'f Ali{ioh\ they 
I .tit- Miy eiiatic in their 
;ij*p<‘ni .inre. d his has now 
b»‘en explainetl bv 
Bl.ikesh’e, who fintls that 
the Mut.oi mac c.in bt- 
tlivided into two group‘>, 
termed hinnothalhc anti 
heterothallic resp>ecli vely . 

In the lirst group zygo- 
spoici can arise by th<- 
uiuoii of blanches from 
the same mvc<.liani and 
so can l>e pioduced bv llit- 
grow 111 from asingJvspore , 
this groujy incliide.s SpoY- 
di»hi gYundis, S/'im'llus 
fubigt'Y, some species ol 
Miti ol , A'c. The in.'ijoril V 
oi lonn , bowevtr, lall 
into lilt; heterothallic 
grouj'. 111 whicli the asso- 
ciation ol branches from 
two mycclia difjirrnt lu 
nature is neccosaiy loi the 
formation of zvgospHiies. 

These striu turcs cannt;L 
then b • priyduced fioin llie 
jU'Diluct of a single spore 
nor even fiom tlie tludli 
tierivetl from a;/v two 
Sport'S, d'he two kinds ol 
Uialh Bkikesh''' consider; 
j ;o Iiave a tliu 'rentiati.on 
t»f tlie n.ilure ot sex and 
I he ilistingui.shes them as ( -i ) 
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Krotn Stiaslnivtjer’.. J eh rhtch Jet- Hotattik, hy 
pL*tiiiissif»it t»f liiisiav risf'.hrr. 

Idti. (). — Mucor Mveedo. Diflerent 
stages in the formation and germina- 
tion of the /vgos]K)re. ( \ftcr Hrefeld, 

I j V 225, ^ ( nrci 60, from v. 'lavtl, 

Pilzc.) 

1, d'wo < onj ligating brnnt lies in con I act. 

2, Septatinn of the eonjiig.'ilinpj cells («) 
Irom the snspensors (/ ). 

More atlvanied stage, the conjugat- 
ing cell‘d (it) are still distinct from 
one another ; Ihew’arty IhickeniTpgs 
of their W'alls h.ive comir-enced to 
ft )rin. 

Ripii- /ygos]>oro (h) beiw'een the sns- 
pensor-^ [a). 

Germinating zvp'o^.pore w-itli a germ- 
tube bearing a .sporangium. 

anti (-) forms; Ike femner being 
Usually tbslinguished by a somewhat gre.iler luxuriance of growth. 

The cIab.sification of the Mutormi tlepeiids on the prevalence and 
ciiaracters of the conidia, and ol the spoiMiigia and zygosj>ou'.> — e.g. 
the presence or absence of a columella in the Icjrmer, the formatii»;i 
of ail investment roiiiui the latter. Most .genera are saproiibyte.;, 
but some — i'hurfo.' ladium, Piptoiephah'i — are jiar.isites on oilier 
Muanim, anti one or two are associated ta.^uaUy with tlie rottme, 
of Umiai.HJs and other friiils, bulbs, Ac., the fleshy jiarts of wlikli 
are uipsily tlt;stroyed il once the hy]'»hae gain enlrance. I-A'en mou* 
important is the question c)f niyto.sis in man and other animal-', 
reierretl to opecics of Mucor, and investigNiled by I.iicet and Co- 
.-ilautin. Klt-bs has coiichid*'*! that traiispiraticn is the imp>ortaiit 
factor in ileterniinmg the lonnation ol spioiaiigia, wnde zygote- 
tleveiopmenl ilejH’nds on ti»ially dillereiit contlitiori:' ; these results 
have been called in question by Falck. 

Tlie Lutomophthoiu' cac contain three gencia, Empvsa, Ento* 
mophlhota and Pand: i!>olus. d he tw'o lirst genera consist of forms 
which an' ])ara.sitic on insects, limpusa Mttsiac causes the well- 
known e]ddemic in house-flies during the autumn ; the ileatl, affected 
dies are often found attachcil to the wintlow .«ui rounded by a wlntv 
halo of conidia. B. ranatum is foutitl in the alunentary canal of the 
frog and growing on its excrement. In these three genera the conitli.i 
are cast off with a jerk somewhat in the .same wa\' as the .spioranginm 
of Pilobnitt ;. 
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B. Higher Fungi.— Now that Brcfeld s view of the origin 
of these forms from the Zygomycetes has been overthrown, 
the relationship of the higher and lower forms of fungi is left 
in obscurity. ^Fhe term Eumyedrs is sometimes applied to this 
group to distinguish them from the ?hycom}'cctos, Init iu the 
same name is also applied to the fungi as a whole to «li(Terentiate 
them from the Mycelozoa and Uiictcria, the term had best bo 
dropped. The Higher Fungi fall into tliree groups : the Vsii- 
laginalcSf of doubtful position, and the two very sharply marked 
groups Basidialf's and Asromyceirs\ 

T. Usiilafinidlc'i. — 'i'his inclnflt'S two iamilics X'stilaginaccaji 
(smuts) and 'rilletiaweao (bunts). The bunts and sniiils which 
dainage our grain and fodder ])laTi 1 s comprise about |oo .species ol 
int<TnaI parasites, found in all countru\s on herbaceous plants, and 
esjiecially on Monocotyledons. They are remarkable tor their daik 
s])ores ilcveloped in gall-like excreseem I'S on the h*aves, steins, 
or in the fruits of tiie host. The discovt'ry of the* yeast-t onidia tu 
these fungi, and their thorough invi'sfrgation by llrefeKl, have 
thrown now lights on the group, as also have the results eluculaluig 
the nature of the ordinary dark spores — sinnls, bunt, &c - - which by 
their mode ot origin an<l development are clilamydospores. When 
the latter germinate a slender “ promycehuTU is put out; in 
UsiUa^o and its allies this is transversely septab*, and bears lateral 
conidia (s))oridici) ; in Tillctia and its allies non-s<'ptate, and bears 
a terminal tuft of conidia (sporidia) (fig. 7). Ihefeld regarded ihe 
prornyceJium as a kind of bahidiiin?, bearing lateral or icrniiiial 

conidia (coiaparahle to 
s/>o’T.s'), but since the nimib* r ot 
basidiospores is not fixetl. and tin* 
basidium li.is not yet a'^stiiaed very 
dehnile mor])ho!ogicat ( li.uaeters, 
Breh Id termed the group licnu- 
basi'In, and regardi'd them as a halb 
way stage in the (‘volution of the 
true Basidioniycefes from T’hyco- 
myceles, the i Jiriia t>pe leadin ', 
to the truebasidiurri (Auiobasidiuie), 
the IJbtildf'o tyjH* to the ja*j(o- 
basklium.w ithkiKTalspores; ]>uf this 
view is b.isixl im \ - rv poor evideru e, 
so that it is lie-t t(' ]»l:ue thes<* /onus 
as a separategroii]>, the I 'sti/ai;ittalr' . 
The V (‘asl -tomdia, which buo ol* 
from the eonklia or their re .iiltin ; 
niyfelimn when sown m miliidil 
Vtom Vim'’ ■, .solution-, are developed in sufces- 

sive ero])^ l>y tnidding exactlv as 

ii’ tlie yeast ]»lan1, but tliey canind 
h nncjit sugar solutions. It is the 
ifi(>id spread ol these yeasi coni'La 
ui manure .anfl soil waters wIikIi 
in^ikes it so dilOcii't to get jid ol 
smuts, i\.r , in the fiehb, and the), 
liKt* the ordinary (onidia, readilv 
iniecl the seedling wheat, oat, 
liarley (.r ol’n'r tereals. Jiifertion 
in the*'' case-; occurs in the seedliii.", 
.il the j'lai e wlien* ror.t and siim 1 
meet, and the inferling liypha h.i\ ing eiiten-d lie' plant got'^on liviie 
in it and growin.g up with it as it it had no jJiir.isili' ai t»on at all. V lu n 
the llowi'i's form ]i()vvev(*r, the mvcelimn bend-* hypiia" into the vomn, 
ov'.uies and rajndly rejil.uis ihe stoies of ' U.gar .iiid stare li, 01 , 
wliK h would have gone to make the giaiii, by tie* s'.'W-liUe mass c I 
spores so well known as smut, Ac. 'J Iie-,e s]>ores adln ie to ihe grim, 
and unless di-sLioyed, by " sU-i-ping " oi other tuatmeiit, are sow i 
W'itli it, and again ])ioduci* sj^oridia and yea .l-e-omdi.i wimli mt* ■ t 
the seedlings. Ju other speeies the udeclion oci tirs through tl'* 
style (d the dower, but the fim.eus alter 1 caching tJu ovuh lievel.ip. 
no turlher during tluit veai but is'inains i.lonnaut in tl"' eiiior\(i 
of the seed, (hi germination, hnwex er, the iun.eiis l»ehav( in tti* 
same w'ay as one wiiuh ha. entered m the seeflline laee. I he 
cytology of these lorms is very little known ; O.in.gi ai<l .• talc that 
there IS a fusion of Iwonuc lei ni the chlauiyilosiiois-. but tins i«'<juin s 
conlirmaiion. Ajent iroui this ob-<’i\ation theie is no otlnr ti'.ue 
of sexuality in th" giou]). 

11 . AsiOwyL''tcs. -Tins, exctpt in the cma* of a few' of the simpler 
fc^rms, is a very shaiplv niar]:ed group characleTizc-d bv a spi-t uil 
type of sporangium, tlic asi ks. Tn the developim nl of the asciis we 
find tw'o nuclei at the Ivue whitli fuse togelfn'r to torm the snie.le 
nucleus of the young ascu.s. 'riie single nucleus (li\ ides bv thu-e 
successive (livisions to form eight nuclei l)’ing free in the jirotoplasin 
of ihe aseu*.. Then by a sjiecial method, dc'^^enbed lirsl l>v Haiper, 
a mass of j rotoplasin is cut out round eai h rnulce-^; t hus eight 
nniniK'leate ascos]»ores are fornK*d bv fret'-cell formation. Ihe 
])rotoplasin remamin.g over is termed aiel o.ten i.ontains 

.glvcogen (fig. 8). In some cases nuclear division i*; carried further 
iieforc spore formation ocf ur* , and the number rf *]M)ies is then 10, 
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32 and 64, &c. ; in a few cases the number of spores is less Ilian 
eight by aboruoii oi some of the eight nuclei. 'Ihe ascus is thus om* 
ol the mo.«t shaijily characierued structures among the fungi. 

Ill some forms we find detinue male and lemaU- M*\uiil organs 
{SfffiaeyotliL'nt, J\’ro>uni(f^ ), m oUk'is the imth(*ridiuiu is :iborti\e 
or absent, Init Uie ascogouiuin (oi.goiuum) is still preseiU and the 
leiiiaJe uiiclei fuse in pans {La hr.ta 
sienorea, Humana ^nniiilalit, 

If/iiiit /utjfururi’us) ; wlule m o'lu-t 
foims ascogotuum and aulhendi..i'» 
aie both absent and lu-.ion oiem . 
l>etwe«'*a vegetativi* niu Um {Iluii.cni'y 
I rulAdus, iind inobably He* luaicti . 

' ol olli'T lorais). In Otlui laa-. Im; 
i sexual lu‘-n*ii is appuicutly al**iu‘ 

:il1.)gelher,<i-. m K'l/si i/.s. In the hr. I 
C4i‘.e (tig. *>) we lia\e a triie .se'.u.i! 
process, wlule m the seiono and thud 
('uses weluix'ea sevue! pio. e- . 

in which lh(* liisifju td dH-it ir'i i. 
has r(‘ida( ( d llie lu ,1011 ot Iheuoim.-l 
iiiah* and leiiiak* inielei. It 1-. u> )'.■ 
noted Ih.il all the nnin*^ (‘xliiliil lie 
fusion ul niitk'i in the a^-v 11-, so th.'t 
tho.se W'llh the iK'nnal 01 i«'diie'<l 
.sexual jirore.ss described above 
two nuch*ar fusions m then jim - 
hisliuy. 'J lie advantage 01 signui 
catice of the second \ a sens) fusion is 
not eleai 1 y 11 ud erd ( ‘od 

'fhe gioup oi the Ilemiasci w.is 
touiuled by llieh Id .0 inehuh’ loim; 
wdiii h were supjnra-d to lu* ,1 coniu'i [- 
mg link lK*tween IMiya omyt etes and 
Ascomyceter.. .-Xs mentioned belore, 
the cc)Tin(*\!on lu'tv(‘t‘n lhe‘e t w(» .e, roups is veiy <!oub1lul, ami the de 
inalion ot the as*, I's Imm an oj diu.it ‘por.ingium ol the /vgoinycele" 
cannot beavcepted. 'I lu‘ ina |oui \ ol the toiiiis wlueli we»i loniieiU 
inciiuU*d III this groii]) iiavelu*e!i show 11 to bet dhet true Idiycmnyt -le' 
(like jlMtudcfl) or true Amoium et'"-’ (lil e 7 Jirlrhohis). Firmdst a*, .lud 
L>i />odd If s, which are (dleii ])lae.ed am- the Memiasf 1, ]u)S‘.ibK <li 
not belong lo tiie Ast (^lUNCt tes st tu', at .i“l. 

E\oti'>mifdc c.re a small .group ol doulaiul extent heir u .ed to 
mcKi'!-* liMHftuU'., Tdf'hifiuf^ J and I >uloiii\\ t ‘1 he 


Fiptanv, liy ju run -..ion »..( bwau S-jriii. 

still III »X ( 11 . 

Fio. 7. 't»crm ina ting rest 
ing-gonidia. A, ot 
rfii l>Uui 4 loyum \ li, ol I illctsu 
Cayie.'i ( x 4O0). 
sp, The goTiidinm. 
pm, 1 he }>roinveeiinm 
d, d’he spoudia : in B the 
sporklia li.ive coak'si'ed 
in pairs at v. 



t'l.iin .Sti.isl)iii I.'.fi 'chtl'iu'i , 1 , i 
liy gi iiiioMuii (.u.,u.\ 

l''i I iif-i . 

Idi.. .S, — DcM-lopmeiit of lii- 
.\-.i u,. 

.1 i , I'yiofiidid (Oiiflm-tr.. 
(.\ller IJ.’irpei.) 

Young a-.cus of Jidu 
(lin'dw it li eiglitspoi (‘ 
(\liu (daiisseii.) 





'.1.11 *■ ll.l 1 ■. J /i it f fiOi.lH 4 c,\>\ J>.‘inil . I'. II 'll iil.liv I I-vv.Ik- 3. 

o . — Sf hdryollin d f d'Jur/u/, J e; 1 'h/.i | ion uiul 1 )♦ vrlnpnniil 
ol the I '( 1 :l ill I i.nn. I Xtlej liaipir) 


.3, 


Oogonium (or) wilii ihe .■•n- 
tlniidial biaiuh <a.i apjdu'd 
to Its -.UI lac« . 

S( p.'iration nl .intiirndnun 
idu). 

P.issac'* of tlir anllieiidi-ii 
nu^_Ii Us tow.mO tl'.il ol tie* 
oogoiiiiiTn. 

T^nion (d th" tiiu h i. 


■Ul - 

<d 

111 " 


5 , !(ilih/e«l otigriiiiiiiil 

round* d b\ two I.iyer 
nypluie *Irri\’"fi lioiii 
stall -( * I! (.*). 

0 , 'Ihe miilh. l■Ull!.'ll a * og/.nnn, 
derivt fi hv dj\ J .h^.i loan tit 
oogonium , tiie t< riiiinal te 
with llie two micl< 1 (.'. 

gi\ t ii:,e 10 the a-.( us. 


i mycelium is veiv iniK !i rediiie.I ui extent. 'lh«* as< i aic liovn* 

I diuttly on tlie mveeluim and are th(r**loie fully ex])o .ed, U it"* 
I devoj*l Iruiii llie heguinni*^ of .iiiy iiivestmeiil. Ihe 1 uphyiuyai , 
I winch include Ii\odS(ii\ .uid Japhnua, are im]>ortan1 ]Mi.ril*“^ 

1 e.g. pocket 'pi Linis aiul wih.lics' bio.-iins on birche-., .Vc .ire du*- to 
i their action di.e. o • J'.aoumu^ and .1 ,( ortinum ]'re.s( nt niteiestir.'^r 

! parallels lo 1 ' Mthusidium and ( miuium among the ikisidiomycete',. 
I SacfharomvaUaeac iiu lude the w(*li-known ve.ist-. wdiirh belon*/ 
■ mainly to tlu; gi-nus Sa»< hanmiyt cs, 'I'hev are characterized by 
their iinicellulai nature, their power of lajn*! budding, their r.:*' a( ity 
for lermen ting various sugars, ainl their power of lormm.g eu.i: ''ciious 
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spores. The sporangium witli its endogenous spores has been I 
cx^mpared with an ascus, and on these grounds the group is placed 
among tlic Ascomycetes—a very doubtful association. The group | 
ha'j attained an importance ot late e.ven beyond that to which it was • 
brought by Pasteur's researches on alcoholic fermentation, chiefly I 
owing to the exact results of the investigations of Hansen, who i 
first applied the methods of pure cultures to the study of these ' 
jirganisms, ;md showed that many of the inconsistencies hitherto 

existing in the literature were 
tliie to the coexistence in the 
cultures of st*v'eral species or 
races of yeasts morjihologically 
almost indistinguishable, but | 
physiologically very different. 
About fitty s])ecies of Saccharo- 
mvees are described more or h'ss 
completely, but since many of 
these cannot be. distinguished 
by the microscope, and some 
have been found to develop 
jihysiological races or varieties 
untler special conditions of 
growth, the limits arc still far 
too ill - defined for complete 
botanic.ll treatment of thegenus. 

A t yjucal yeast is able to develop 
new cells bv budding w'Iu*n sub- 
merged in a saccharine solution, 
and to ferment the sugar — i.c. 
so to break up its molei ules that, 
apart from small quantities iisecl 
for its own substance, masses of 
it out of all proportion to the 
mass of yeast used become 
resolved inio other botlies, such 
as c.arbon dioxide and alcohol, 
the proc<‘ss ret] Hiring little or ' 
no oxygen. Itreleld reganls the 
budding jirocess as the forma- 
tion ot conitlia. Under other 
conditions, of which tlietem])era- 
ture is an impoitant one, the 
nucleus in the yeast -cell divides, 
and e.'ic In laugh tor- tUK leusagain, 
and four s])oies are formed in the mother cell, a prot ess obviously com- 
]>arable to the typical development of ascospores in an ascus. IJnder 
vet otiKT conditions the quiescent ye.ast-cells floating on the surlate 
of the l(*rmented li<|uor grow out into elongated saiisage-sha])cd or 
cylindrical cells and branching cell-series, which mat together into 
mycelium- like veils. .\t the liotlom of the fermented liquor the 
cells often obtain tatty contents and thick walls, and behave as 
resting cells (chIamydos])ores). The characters emploved by experts 
tor d<'t(‘rmiiii]ig a sjiecies of yeast are the sum of its peculiarities as 
reg.'irds form and size . the shapi s, colours, consistency, cVc., ol 
the colonies grown on cert.nii d<>fiiijle media ; the optimum leni- 
peratiire for syiore-lorinafioii, and lor the development of the 
“ veils " : am I the behaviour as regards the various sugars. 

Ihe lollowing summary of some of the ]>rincipal characteristics 
ol half-.i-doz(‘n sjiecies will serve to show how sm h peculiantie.s can 
1 h' utilized lor systematic ynirposes : 


From Slr:is}iur . Lrhthurh dt't- 
lii*tanik^ permission of (iiisiav Fist her. 

P'i(.. lo. — Taf'hi iua Vruui. 
'1 rails verse section through the 
i-pidermis of an iiilected yilum. 
l*'onr ri]>e asci, //,, a,, with <*ight 
•spores, r/.., witli yeust-like 

conidia abstneted from the siiorcs. 
(After Sadebeck, s Ooo.) 
s/, Stalk-cells of tlie asci. 
m, Filaments ot the mycelium 
cut transversely. 
rut, ('ulule. 

(‘/\ Jqudermis. 


and others have shown that a ferment (zymase) can be extracted 
from yeast-cells wdiich causes sugar to break up into carbon dioxide 
and alcohol. It has since been shown by Buchner and Albert that 
ycast-ceils which have been killed by alcohol and ether, or with 
acetone, still retain the enzyme. Such material is far more active 
than the zymase obtained originally by Buchner from the expressed 
juice of yeast-cells. Thus alcoholic fermentation is brought into line 
with the other fermentations. 

Schizosauharomyces include.s a few species in which the cells do 
not " bud " but become elongated and then divide transversely. 
In the formation of sporangia two cells fuse together by means of 
outgrowths, in a manner very similar to that of Spiroqyra, sometimes, 
how'ever, the wall between two cells merely breaks down. The 
lu.sed cell becomes a sporangium, and in it eight spores arc developed. 
In certain cases single cells develop parthcnogenetically, without 
fusion, each cell producing, however, only four spores. In Zygo- 
saccharomyces described by Barker (1901) we have a form of IhtJ 
usual sprouting type, but here again Iherc is a fusion of two cells lo 
form a sporangium. 

Cytology. — The study of the nucleus of yeast-cells is rendered 
difliciilt by the presence of other deeyily staining granules termed by 
Guillermoiid mcta( hroniatic gr (mules. The.sc have often been mis- 
taken for nuclei and have to be carefully distinguished hy differential 
.stains. In the process of budding the nucleus divides apparently 
by a process ol direct division. In the formation of spores the. nuch‘iis 
of the cell divides, the protoplasm collects round the nuclei to form 
the spores bv free-cell formation ; the protoplasm (e])ipla.sm) not 
used in this ]>rocess becomes disorganized. A fusion of nuclei w^as 
originally described by Jansens and Leblanc, but it was observed 
neither by Wager nor (iiiillermoiid and is probably absent. In 
S( hizo.sactharoniv<es and Zygosduharomyccs, however, we have a 
fusion ol nuclei in connexion with the conjugation ot cells which 
precedes .sporangium-Jormatioii. The theory mav be put forw'ard 
that the ordinary torms have been derived fiom sexual forms likij 
SdnzosaLcharofnyies and Zygosanharomyces by a lo.ss of .sexuality, 
the .sjioraiigiiim being formed parlheiiogenetically without any 
nuclear fusion. 'I'his .suggests a po.ssibl(‘ relationship to IdenuismSy 
which can only doubtlully be placi‘d in the .A.scoinycetes {vide supra). 

Carpoastomvcelcs. — The other divisions of the Ascomycetes may 
be distinguished as Carpo.xscomycetes because they do not bear 
the a.sci free on the myeeliuiri but enclosed in definite fruit botlies 
or ascocarps. The aseticarps can be distinguished into two jiortions, 
a mass of sterile or vegetative* hy])hae forming the mam mass of the 
fruit lK>dy, aiul surrounding the lertile ascogenous hyphae whiih 
bear at their ends the asci. When the a.scogonium (female organ) 
is present the ascogenous hyjihae arise from it, with or without its 
jirevious Xu.sion with an anthendium. In other cases the a.seogenous 
hyphae ari.se din'ctly from the \t‘getative hyphae. In connexion 
with this condition ol reduction a lusioii of nuclei lia.s been observed 
in Humana rutilaiis and is probably td fnijueiit occurrence. 'I'he 
asci may hv derned from the terminal cell t>f the branches of the 
ascogenous hyjihae, but usually they are derived from the ]ien- 
ultimate cell, the tip curving over to form the so-called crozier. By 
this means the a.sciis cell is brought u])i>ermost, and after the fusion 
of the two nuclei it develops enormously and produces the asco.spores. 
The ascospores escape from the asci in various ways, sometimes by 
a special ejaculation -mechanism. The Ascomycetes, at least the 
Cariioascomycetes, exhibit a w’ell-marked alternation of .sexual and 
a.sexual generations. The ordinary mycelium is the ganietophyte 
since it bears the ascogonia and anthcridia when pre.senl ; the 
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Sugars Fermentetl and j 
Products, A'c. 


j Inverts maltose and sac- i 
charose and form alcohol i 
I 4 -6 vol. ! 

f Ditto, and cvolvc-s a fra- : 
I grant ether. I 

W^ill not invert maltose. | 
f Inverts neither maltose nor | 
{ saccharose. • 


I w’o questions c>f great theoretical importiiiiee have been raised } 
liver and over again in connexion wdth yeasts, namely, (i) the : 
morphological one as to whether yeasts are merely degraded tonus ' 
1)1 higher fungi, as would .seem implied by their tendency to form 
elongated, hypha-hke cells in the veils, and their development 
of “ ascospores " as well as bv the wide occurrence ot yeast-like 
" sprouting forms " in other fungi {e.g. Mttcor, IC xoasci, Ustilagineae, 
liigher .'\scomycetes anil Basidiomyeetcs) j and {2) the question as 
to the physiological nature and meaning of fermentation. With 
regard to the first question no satisfactoia* proof has a.*- vet been 
pvon that Saccharomycetes are derivable by culture from any ’ 
higlier form, the recent statements to that effect not having been i 
confirmed. At the same time there are strong grounds for insisting 1 
on the resemblances between Eudomyres. a hyphal fungus bearing ! 
yeast-Jikc asci, and such a form as Saccharomyces anomalus. Con- i 
coming the second ijuestion, the recent investigations of Buchner 


a.scogcnuiL', hyphae with their a.sci rejircsenl the .sporophyte sinct; 
they arc derived from the fertilized ascogonium. The matter is 
complicated by the apogamous tran.silion from gametophyte to 
sporophyte 111 ihe absence of the ascogoniiim ; also by the fact that 
there arc normally tw’o fusions in the life-history as mentioned 
earlier. If there arc two fusions one w'ould expect two reductions, 
and Hariior has suggested that the division of the nuclei into eight 
in the ascus, in.stead of into four spores as in most reduction pro- 
cesses, is associated with a double reduction proce.ss in the ascus. 
Miss Fra.scr in Humc.ria riitilaus finds two reductions * a normal 
synaptic reduction m the first nuclear division of the ascus, and a 
peculiar reduction division termed brachymeiosis in the third ascus 
division. 

Various types of ascocarp are characteristic of the different 
divisions of the Carpoascomycetes : the clcistothecium, apolliecium 
and perithecinm. 
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(temalr) nucl<M luMiif; in ]>iiirs: 
this i.s also the avr in Humana 


Pertsportneae. This includes two chief families, Erysiphaceae 1 characterized in gc’iieral by the possession of an ascocarp which, 
and Pensporiaceae. They are characterized by an ascocarp without ' though usually a completely closed structure during the earlier 
any opening to the exterior, the ascosporcs being set free by the j stages ol dev'cloj-jmeiit, at m<iturity opens out to form a IkjwI or 
decay or rupture of the ascocarp wall such a fruit -body is termed j saucer-shajied organ, thus completely exposing the layer of asci 
a cleistothectum (cleistocarp). J'lie F.rysiphaceae arc a sharply j which forms the hymenium. Sucli an ascocarp goes by the name ot 
marked group of forms which live as parasites. I he\' form a sujier- ‘ apothenutu. Owing to tfie sha])e ol the frmt-body many of these 
ncial mycelium on the surfaco of the plant, the hyphae not usually i lorms are known as cuji-timgi, llu* cu]i or a])otiieciiim often attaining 
penetrating the tissues but merely sending baustoria into the epi- j a large si/e, sometimes seveial inches across (tig. 12). Functional 
dermal cells. Only in rare cases is tJic mycelium intercellular. ■ male and leniale organs lia\e been shown to exist in Pvronema and 
Owing to their appcannice they go by the popular name ol mildews JJoitdina ] in Lachuca stenoua 

Sphaerothn a JIumuli is the well known hop-mildew, Sphaerotheia both astogonia and antlieridia a 

Mors-rvav is the gooseberry mildew, the recent advent of which ] an* present, bill the antheridiiiin ^ 1 

has led to .special legislation in Great Britain to ])revent its spreading. ■ is non tuiietioiial, the a.scogonial 
as when rampant it makes the culture ol gooseberries impossible. 

Jlrybiphe, Ihicimda and PhyllacUma are other well-known genera. 

The form of the fruit body, the dilference and the nature of s])eeial 
outgrowths upon it — the appt ndages— are characteristic of the 
various genera. Besides pentheca the members of the Lrysi^ihat.oac 
possess tonidia borne in simple chains. De Bars' brought lorward 
very strong evidtuice for the origin of the ascocarji in Sf'haerotlieca 
and IZrvbiphe by a sexual process, but Harper lu 1805 was the first 
to inove conclusively', by tlie observation ol the nuclear fusion, that 
there w'as a definite fertilization in Sphavr office a JIumuli by* tlu' 
fusion of a male (antheridial) nucleus with a female, a.scogoni.d 
(ooi^oniai) nucleus. Since tlum Haq'er lias shown that the same 
process occurs in IIrys>p/ic and Phyllaitinia. 

'I'he Pel ispori.aceai* are saprophytic forms, the two chief genera 
being Aapevgillus and Pcuk t/ltum. I'he blue-green mould P. 

(vustatrum and the green mould A. hrrhavioruim {-Kmotium 
hrr1>arioyum) arc extraordinarily widelv distributed, moiihF being 
found on almost any food-rnaienal which is exposed to the air. 

They' have characteristic conidiophores bearing numerous (onidia, 
and also cleistothccia wdiich are spliencal in form and yellowish 111 
colour. The latter arise from the t rown of a spirally ( oiled archicar]i 
(bearing an ascogonium at its end) and a straight aiilhendium. 

Vegetative hy'phac then grow' up and surround th<‘se and enck»se 
them in a continuous sheath of jilecteiu liyma dig. 11). It has lately 
been shown by iTascr and Cliaiiibci.s that in Eurotium both 


this i.s akso the case m Humana / * S'r ^ f *’ \ 
^faunlaia aiul Asioludus fuifur- g / ^ ; M P, \\ w \'' 

fucus, whore the antlu*riduiiii is 'V - t||! V 

entirely absent. \n J I . mtilnn^, (^ \ 

however, lioth .sexu.il organs , ill- *1 B y! 

absent and tin* ascogi'iious XM t!' 1 V-l 


hvpliae aris(‘ apogumouslv ironi 
! tin* ordinary' bvphai' ot the luy- 
i celini. Tu all these cases tiu: 
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Kioin Sfr.isluiim'r'. Lehr- 
hu.h iit't Hotamk, 1>\ )inmis 
M<ni t»r t iiistav tici . 

Fig. \ 2 ..— Pcziza aur- 
autiaia. (AltcT Kromb- 
lioJ/, nat. si7<*.) 


Fu.. l i. — Abi ofmluK ftn furan u.s. 
Diagrammalu* sei lion ol the liiu- 
tili(,.ition. ( \1tei Janezewski ) 

///, Mw el mill. 

(. Anhuari' 

/, 1 ‘olhm >dmiM 

s, Ascogeiioiis lil.imeuts. 
a, \s( I 

riie sterile tissue Irom whidi 
the par.iphvsi’s h spring. 


Fig. 11. — Development of Eurotium repni^ 

A, Small portion of inyceliuTn 

with lonidiophore (<), and 
y'onng archicarp (as). 

B, The spiral archicarp (^i.s), 

w'ilh the anlhendiiini (p). 

D, 'I'he .same, beginning to be 
surrounded by the hy'pliao 
forming thopcntlieciiim wall. 


(Afti'r De Bary.) 

D, The peritliei lum. 

F, I', SoLtions ot young jieri- 
tliecia. 

7i' J^irictal cells. 


/, Bseudo-]uii*enchymri. 
as, Ascogonium. 

G, An asens. 

11 , An asco''j>ore 


I *isrogoniuni and autlierubum coiil.iin numerous mu lej , they .Te 
to be lr)ok('d iij)on a.s g.inietangia ni w JucJi tJien* is no dilleH'iitiidion 
ot ganieb's, and siiici* tliey.ut as single gainet('. they iin* li'imed 
coeiioganiete.s. In sonn* forms as in A s< flu' asrogoiiiuin 1- 

multicellular, the \anous cells 
com mimical mg by ])oie.s m 
the trails eel se walN (tig i d 

In the 1 h*I\ • ik.reae theie is 
no a]M llu'ciuin bin a l: ige 
irn'gul.ir Iriiil body which at 
maturity hears the asci on its 
surfai'i*. 'Pile de\ elo])ment is 
only Slightly known, hut there 
!s some e\ idence toi heheving 
tluit the iniit-liodv is cIosi*d m 
its veiy early' stages. 

Tin- gi'iius f*c:.iza (m its 
widest s<*nse) ma\ he taken as 
the type ol the group. Most 
ot tlieni grow on living plants 
01 on dearl veget.ible remains, 
v"ry olteii on fallen wood ; a 
number, liowever, an lound 
growing on <*arth which is iich 
in humus. The; genus S< Irnt- 
tinia may' lu* mentioned here ; 
a number of forms ha\e been 
111' estjgaled by Woroinii 'J Ik' 

( onidia ate tragrant and ar- 
c'.irried l»v b«‘es to the stigma 
ot the billieirv ; heie lliey 

«. rn.muf Wltll Ih- ,...ll, n ail.l StmlmrR., ' der 



the hypb.io pass with tlu- jiolh'n i,y ^rmissiot^lfnuo.a^ 


I iM hrr. 


ascogonium ami anthcridium contiiin a numbc*r of init'Ici (i c. aie 
roencjgamcte.s) , but that the anthcriiliiiin disorganizes without 
passing its contents into the ascogonium. 'Ihere is apparentlv a 
reduced .sexual process bv the fusion of the ascogonial (female) 
nuclei in pairs. Asperffillu^ Orvzac play's an important part in 
saccharifying the starch of rice, maize, A-c., by means of the abundant 
diastase it secretes, and, in symbiosis with a vea.st which ferments 
the sugar formed, has long been used by the Japanese for the pre- 
paration of the alcoholic liquor sake*. The ]irocess has now been 

successfully mtrodiu’cd into Furopean commerce. 

Discomveetes. -Used iu its widest sense thi'> includes the 
Hysteriaccac, Phacidiaceac, Ilelvellaceae, &c. The group is 


Fig. 14.— T’ci iihei mm of PiAa- 
bpoia fimisrda in longitudimd sec tion. 
( \llei \-. l.'ixel. > «jo 1 

, \ -ii I . 

a, I'.iiaphyses 
c, l*eiiphvses, 
m. AlyLeliiil hyohae. 


lubes down the style ; tlic 
former infect tlie ovules and 
prodii'M" sc.lerotia, therein re- 
ducing the fruits to a mum 
milled condition. From the 
scle'xHia later the apotheciiim 
develops. One speciis, S. 
heteroua, is hetrraccinus ; the 
ascosporcs infecting the leaves c>l 1 aifiuium while the 

conidia w'hith then arise infect only Jjufum pafuArc. 'l lJl•^ is the 
I only case of hcteioecism kiuAvn in tin* vegi-table kingdom outside 
the T’redine.ie. 

I^yrenomvcetps. - This is an extraonhiianly l.iree and varied group 
of forms which mostly live parasitically or saiuophytically on 
vegi l.dile tissue, but a few arc parasitic on insect-lfirvac. 'J'he group 
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is cliaracterizod by a special ascocarp, the prrttJteriimi. 

This IS tvpieally of a flask-shaped form opeaiiip; with a small pore at 
the fop. llK' asci live at the hotlom often mixed with ]>:iraphyses, 
while the iijiper “ ii(‘ck ” oi the flask is lined with special hyphae, 
llie jicnphyses, winch aid m the ejection of the spores (iig. 14). 
Tlic simpler forms hear the penthecia directly on the mycchum, but 
the more hit?hly developed forms often hi-ar them on a special 
mycelial d< velo])iii(*iit — the stroma, which is often of large size and 
sjiecial shipe .nid colour, aiul of dens'* consistence. The cvtoiogical 
d.d uls ol fl<‘v«‘)()j)menl ol the pentiiecri are not well known ; most 
ot tliein appear to develop then .i,si ogenons hyphie in an apoganioiis 
way witiioiit any connexion with an ascogoniiiin. Beside^ the 
sp. ud riscocarjis, accc'.s-jory repiodiictive org.ins are known in the 
i!i iioiity of cas.*> in the lorm ol co-ndia. 

i'nhi'micac. Tliest* are a snrill groiij) of fungi iiichiding the well- 
Irnown truffles. They are loiiiid living sa])rophvticallv (m part 
j' irasitically) niiderground m forests. The asci are developed in 
the large dense fniit bodies (cleistotheciJi) and the spores escape by 
the decay of the wall. TIn‘ fruit-body is of complicated structure, 
l»iit its early st.ige.s of development are not kiiowm. Many of tin* 
I nut bodies have a ]ileasant flavour and arc eaten under tlie name ol 
Inillh*'. (7 itf>er hminulr and other species), 'i'he exact life- history 
ol tlie trufile is not known. 

Laboitl'i^niiuejc are a gioup ol about 150 speen's of fungi found 
oil insc'ct -i, especially l»'*etl<*s, and j)rmi'i]).dly known from the re 
MMiclies oJ 'l’lrixt(*r 111 Aineric i 'riie ])l<int is a .small, dark brown, 
l icet structure (rcc'*|»tacle) of a I'w i ells, and 1 - 10 mm. liigh, attacln'd 
to the msi'ct by tin* lowcrmo .t end (loot), and easily mi.staken lor a 
liair <ir simil ir appciidagc ol t!i'* insci I rin* i(*ceptacle ends above 
in .ippciid.Lges, e.uli cousislmg ol one or <i lew' cells, i-iome of which 
are the male oigans, <n]icrs tli** Icni.ile oigans, and others ag.iin may 
be barren liairs 'I’lie male org.in (antii'*i idiiim) consists 01 a few* 
i.ells, tin* tcrmniiil one of winch eitln*r abslricts irom its end, or emits 
iioiii il-i iiiieriiu tlie non mot il * spi rniat la, reminding ns of thosi* 
<jt tin* h'loi ide.ii* 'Flu* lernalc organ is esseiil lally a na*>lv sh«i])ed 
slim tine . tin* necK o< tin; flask growing out a.s the tiichogMie, and 
the bcllv lonijxised til an .lAi.il Ctii pogeiiic cell siinoiinch*d i»v iiivi'st- 
iiig cells, and with one cell (Incliuplioi ic) between it and the tricho 
gvne. '!he‘,e three elements 1 1 icliogvin*, tncliophoric cell, and 
eaipogenic cell -are regarded as the proi.arp. I'lie spennatia have 
been idiowii by 'Fliaxtcr to liise willi the Irn Iiogyne, alter which the 
a\Ml (-ell below (iarpog(*uu i <*11) im(l'*!goes dnisioiis, and ultimately 
loims asci contaming a.scos<H)rc:i, while cells iii\esting tins form <i 
|)ei ilhei mill, llie wlioh* striutiire lemiiulirig us essentially of tin 


IructirK-alion of a l‘vri*nomvcetr 



Many inodincatious m details 
oictii, and tln^ plants may be 
deletions. No injury is done to 
1 lie inlesfed iiisccLs. It Jia^hiteK 
been shown that there is a Jir>jon 
of nm lei in coiiuc>' ion with asciis 
loniiatjon, .so tJiat tlieie can he 
no doiilit ol the position of tins 
( ' tratjrdiiiary grt>np ot jdauts 
among the A.scoinyceles. The 
^'alioLl.s (.ells of these oigaiibsins 
are connetded by large pits 
wlncli aic travel. sed by tJnek 
jirotojil isriiic threads connecting 
om* tell with the next. In this 
jioiiil and m their method of 
lertili/atiuu the Lahoiilhenime.ie 
suggest a pos.sil)le relatioushi]) 
ol .\scur.n i ctes anti the Ketl 
\Igae 


\ x",. -At mtllami niLllja. t After UmiJuilcs This vx-iv large 

Kiihlami.) group ol pkinls is characterized 

\, Vt)iing basidiuni with tlu* two ol a .special 

primary niitlei. ‘' F'* ctmidiu])hore - the has 

!!, \Hit fusion <.l tlK' Iwo niKl. i. "•“c** its name to 

llvpholonKi aj*pctulu uhliiini. *'”* l>ii"''idinm js 

.\ hasulmm i)(*foif the ftiiir “• uiiit-elhilar or multicellular 
imelei derived lioin lhest*t ond "lnetuie iioin wJiich lour Ikus- 
:irv nueleu*. ol tlie ba'^iiliiini "'losiioies arise as oiitgiowths ; 
linve passc’tl m’to t!ie tour d -dai ts as a biniicleate .st 1 lu'tuie, 
b.i sidu)so()rt">. soon, like the ascus, becomes 

J), ra-s^age 1)1 a nncleus throngh 'Oiniucleate by the fn.sio.i of the 
tln‘ sLt rigina into the ba idio- l"o nuclei. I lien 1 wo sncces.sive 
sjioie. n;icl-\ir divu.ions occur u-.suitmg 

m th'‘ lormatioii of lour nuclei 
winch 1 iter iingrate resjH’ciiv't’ly into the lom hasidiospore.s (tig, is), 
riie 13isidiali‘s .ire lurther characienzetl by the comjdet • loss ol 
norma.l sexu.ihtv, but at soni.* time or other in the life -history 
there takes ])l.L(a* an .issocie.tion tit two nuclei in a cell ; the two 
nuclei are tlerivetl trom sep.ir.itt' cells or po.s.sibly in some cevses are 
siitfi nuclei ol tlu* .s.niie ceU. 'I'lie two nuclei when once cis.sociated 
are termetl “ conjugate " nnelei, and Ihev abvavs divdde at the same 
time, a half of carii pa.s.sing into each ci*ll. This conjugate condition 
is finally brought to a close by the niicle.ir lusion in the basidium. 
Between the nuel<Mr association and the nuclear fusion in the 
bisidiiim many thousands of cell generations iiiav be intercalated. 


Tins nuclear association of equivalent nuclei apparently represents 
a reduceil sexual process (like the fusion of female nuclei in I Inmaria 
f^anulata and of vegetative nuclei m H. rutilans, among the Asco- 
inycetcs) in wrhich, however, tin? actual lusion (normally, in Ji sexual 
proce.ss, occurring immediately alter association) is delayed until 
the formation of the basidium. During the tetrad division in tlie 
basidium nuclear reduction occur.-.. There is thus in all the Basidiales 
an alternation ol generations, obscured, however, by the ajiogamoiis 
transition from the gametophyte to sporopbyte. The sporojdiyte 
ma)^ be considered to beg,iii at the stage of micli^ar association and 
end with the nuclear reduction in the basidium. 

Vredineae. is a large grouj> of about 2000 forms. They are 

all intercellular parasites living mostly on tlie leaves of liightr 
plants. Owing to the prest*nce of oily globules of an orange-yellow 
or rusty-red colour in their liNphae and snores tl^ey are termed 
i^ust-lTmgi. I'hey are distinguished from the otlier lungi and the 
t.*st of the Basidicilt*s by the givat variety of the S])ores and the 
meat elaboration ot the life-liistory to be found in many case‘. 
Fivi* diftercnt kinds of spores niay be yiresent — teleutos])ores, 
sporidia ( -- basicliospores), aecidiospores, spennatia and uredosjmres 
(»ig TO). The teleutosjiore, with th(' spondia v.hich arise from it, 
i ; always present, and the division into genera are ba.(ed chiefly on 



) iu.“ i'lK cun'll fininih'i. 


Ma.ss of teieulospores (/) on a 
leaf of couch-grass, 
r, llpidcrmis ruptured. 

Sub-i*pulermal tibres. (.\flcr 
De I 5 :ir\ .) 

B, j'art of M’rtical sertion 
throu;;]) le.il of Ur, bn is 


vulgaris, witli 0 , aecidium 
Iriiits, />, jKTidimn, ami s/\ 
s]HTnu)goni.i. (After Sach^. ) 
C, IVhiss oi uredo'-jHires (in), 
with one teleutvispore (/). 
s7^ ."-^ub-hymeiiialhyiihae. (.‘iflir 
i)e Bary.) 


its rhar.'icters. The teleutospore juils forth on germination a t(»nr- 
eelled structure, the }iromvcehum or b.isuiium, and tins bears later 
lour spondia or basuliosporcs, one on each cell. When tlu* spondia 
miect a fdaiil the mycelium so j>rodureil gives origin to aecidiospores 
and spennatia ; the aecidiospori's on infection jirodiice a mycelium 
which bears uredosjxires and Filer teloutospoies. This is the lili*- 
history ol the most (-ouqdieated loims, of the so-called cu Joiins. 
In the lonn-. the un'do.sjxm s are absent, the m\celium fiom tlu^ 
aecidios] lores producing dir(*etly the ti leiilospores. In huuhy and 
linui the aeeuliosjuues are absent, the mv’Ciliiim fioni the .sporulia 
gi'diig oiigin diri'Ctly to the uredc>spor"s ; the iormer yiossrss ‘']ier- 
matia, in the latter tliey are aliseiit lii h'pto and micro forms botii 
a ec id 1 OS] lores and medo.spores are absent, the .spond-ia producing a 
mvcehiim which gives rise tliiv ctly to telentospoies ; m the Uplo 
lorms the teloulO‘gx)res can germinate directly, in the micro forms 
only after a period nl rest. \\ e ha\ e thus a series showing a progres- 
.siv'O reduction in the compk'xity ol the lilo- historv', the lepto and 
micro forms having a hie-historv like that of the Basidiomycetes. 
The eu and op^is forms mav exhibit the remark.ablo ph(‘nonienon 
of heteroecism, i.e. the dependence of the fungus on two distinct 
host-plants for the completion of the life -history. Heteroecism 
is v'orv common in this group and is now know’n in over one hundred 
and fiflv spi‘cie.s. Tn all cases of heteroecism the sporidia infect 
one host leading to the production of aecidiospores and spermatia 
(It present), while the aecidiosjiorcs arc only able to infect another 
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host on which the nreclospores (if ])rc 3 ent) and the 
are developed. A few ('xamples are appended : 


Species. 




rdentosjjores on 1 Aecidiospore-> on 


I Colrosporiiim Senecionis 
I Melampsnra RoKtrupi 
I Puccitiiastnmi Gocppertiava 
\ Gymnospnran^mm Sabiiiac 
\ Uromyci's Pist 
j Purcinia f^raminis 
I P. dispersa ' 

I P. (oroiiata i 

i P. Ai*-Phalaridis I 

: P, Cartels i 

j ( rcnartiiim Jiibicola 
1 Chrysoniyxa Rhododendri ^ 


Pinus 
PopuUis 
Vaccimum 
jumperus 
Pjstim, (Pe. 
rriticum, 
Secale, 
Aerostis 
Pnalaris 
Carex 
Rthes 

Rhododendron 


teleutospores ! from a teleuloispore h\u is Inmie directly on the myceliinn. Formerly, 
1 before the relationshiji ol promvcelium and basidium were imdeV- 
I i.lood, llie Uiedineae were considered as (pule indept‘ndent of flie 
Basuliomyceti‘S. 1 -ater, howi'ver, these Uredineae were ])jac<‘d as a 
, incje siibdivisjtm of the lijsidiotiivt ebjs. Altiiough the Uredineae 
: clearly lead on to tlie ihisidiomyccles, yet owing to their retaining 
j in nie.ny cast's tli'linite traces ol ‘•‘l•xnal oi{'ans they are cleaily a moie 
. )>rimitive groni». marketl parasilic luibit also ‘eparates tluan 

I oft, so tJial they are best included with the 1 M\sjdiom\ cete-< in a larger 
1 cohort winch may 

Spofo/ihytc 
with co't • 

KUOlci 


Svnrcio 
Plrrurtalis 
A hies 
Pyrtts 
Euphorbia 
Berhnis 
A nehusa 
Rhamnus 
A rum 
Urtiia 
J Units 
Pi- ca 


C.afiK’tophyie 
witli CingU nuclei 





Sfrrj 


Some of the TTredineue also o::lnl)it the peculiarity of the develop- 
m<*nt of biologic forms within a single morjihologir.il sjiocies, some- 
times teimed sjiecialization of jiarasitism ; this will be de.alt with 
later niider the strlion l*Jiysiology. 

Cylohfiy of X^redincac. The study of the iiiirltar behaviour of 
the Cells of the Tbedineae has thrown grcjil light on Hit' question ol 
sexu ilitv. T!iis group like the rest ol the Jiasifli.nles exhibits .an 

.:ssoci:dion ol nuclei at some 
jioint in its lih- - history, but 
iMihk<‘ the ca'.e of tlie Ihisidio- 
Viiycetes the jiomt ol association 
.ii the f^redme.ie is very v.<*l! 
deriiK'd in .all thov forms whii ji 
oossess aecidiosjuin We lirul 
linis tint in Hv’ ru and 
■tonns tie* .asso( .at ion of niich'i 
t.akos place .at the base ol the 
aecidium which piwliiees tie* 
.UTidio >|Jon’s. 'riiere ^\e find 
..,11 associeJion ol nnch i eithei 
by the fu'^ifni c»{ two ‘^’imilar a I Is 
as described by ('(nistinani! or 
1 »V tin* inigr.li ion of 1!ie iincleu ^ 
ol a veget.ji ive ( ell mto spec .. 1 
cell of the .leeidimn Atti'r fin- 
association th(’ nnr](*i fonlnnu 
id tlie <’onjngal(' condition .•><* 

I fi ittheaecicliosT^oresdlieuredo' 
spore - be.ai ing mycelium, tiu* 
uredosjiores and the yoiint*, 

. 'leutosjiores ;dl cont.iin t\M> 
’>.nTcd nurh*i m llieir cell (fig 
17 ) Ik'tore tlie lelentospon ; 
rcMclies iTi.ituiitj' the luifleitii.e, , 
.uid tlie uuiiiiK l<-.ite ronditiou : 
tli( n continues jig.atn until ecu 
ilnnn lormetio,? In fh«- hmu, 
hra(h\\ hiKio Mul /<-/>/<» fonii*-, 
winch ]K>ssess no aeculiam, w 
find thud the a'.sorialion t.'jkc. 
pj;i<’(' .at v.arioie. jxiint-^ in the 
orrlinaiy inycelnim hut alw.iv'- 
befoie the foiin.atiou ol tli" 
uredospoie.'> iii the hrmi nn-t 
hvdfhy fotin,-, :ind before Ibe 
fnrniatlon ol t' lentospores m 
rnVnMind Icpto fonn, Whether 
the ;isso( i.ilion oi nuclei in the 
ordiii.'iy TTiycelii.m t.dvcs jd.ua 
by the migration ot ;i inuhms 
Iroin one cell to another or 
whether two d.mghter inirha 
become coTijng.it-- iii oil” cell, 

IS not yet clear Tin* moM 
reason.ible nib'rpu hition of the 
sj)erm.'itia in tlisd lh'\y ;ire 
abortive mrih* tell T!.- y h.iv 
iK’ver brt'R found to ceii‘-« lu- 



be c.ilhal ll.u,idi- 
ales. Most ol 
Basidionu crle.i 
ale characterized 
by the large sjjoro- 
phore on which the 
basidi.i with its 
b.isidiospoics are 
borne. 

it must be 
(Jixiily boiue in 
nil 11(1 lh.it though 
the Basuliomy 
j teles show no 
I ir.aces oi tldle’-. 

I eiili.aletl sexn.'d 
I org.in,- yet, like 
the nt/( ro anti l'p*o 
ttunis ol tin* loe- 
diiitvie, tliey still 
show (m the - 
soei.pion ol nuclei 
and Liter Jusjon til 
nuclei III the li.is- 
idmiii), a Jtdnt,ed 
f(‘i lili/.itioii whicJi denote^ tluir dt'nvaliou, through thi‘ lirediiu'ie, 
iiom moo* typically st vnai lornis. No om* h.i*. yet madt' tint in any 
toi 111 the exact w.i y m w huh tiu* assoc: ifuui ot inielei takes jd.ice 111 the 
' ftionp. 'rh(‘ mveehum is aKv.»\.-. found to coni. on <on|iig.ite multu 
I lieio:etlie !oi inalitm til b.e<idi,i, but tlu* point .it wJiu li tlu* (oniiigab 
; coudituMi ap-.es st'eins very varuibk*. Miss NiclioJs limls tli.ii it 
titt Ills yerv stion alter the germination of the .sjiore in (Utpnnits, but 
no fusion (d cells tu' migr.ation ol initlei v.is to be observi d 
■ JUi>/L.hd\idi<onv( fit's, - Tin.^, by l.ir the sm.'illei division tit Ikisulio- 
myeeU-s, includes those loinis winch have ,i .st'pt.iK* b.isuhum 'Mier 



^ppiinalid ^ 

lul uccid:ujxi; 


, l>y I niihsKiii (.1 tiir l i.irotuliiii I'l 

In. itS. 


at” three i rn ie* 


'\ir icul'iri.jceae, I’llacreac eae and Tremellmaceae. 

< 


I Klin . Sira '•but licj 's AiZ/y />«<// </tV //.i/'/z.v . 
l.y i.f'rmi-.siiin i>l tiu-sliv I'ivljii. 

Fill. 17 . — Phrd'^midium Vio- 
la- run. ( Mtei J-^-lat-kmau.j 

I’ortion of a yonug at-eidinm. 
Stenlf ( ell. 

Fertile cell . ; at a, tie 
ji.assage of a nii( leu-- from 
the ad )f lining cell is seen. 
Formation of tlie first sjion'- 
mother-tell (‘/? 0 , from the 
basal < ell (.7) oi tme of the 
rows of sjinres. 

A fiirtlKT ’-tage in winch 
from still aecidui- 

sj'iop* (a) and Ifie mteical.'i. y 
cell (.'t) have .irisen. 

ST/tj, Tiir- serond s»ioi>'-iiiotlK-r-cell. 
0," Ripe iH'cidiospore, 


A, 

si, 


C, 



I ; 


lie young]. knit. 

I he mature jiiant. f plant. 
C, i.ongiUiduiuF( clionc)! inatiin 
/■, '1 he 

17 , d lie gills 


I mamta iiritsi at la. 

o. The aniin/d., 01 
I’flutii f -at hair. 




Remains ol 
nnivn snu . 
Tlie.-.l'«lk. 


I'olra or ’ilium 


fi'Ctinn, and lljny have not tiie ch.ir.irters of (orndn; tie* larg 
size ol Ih nr nuclei, tJie reduction of tie ir t\toplasm and the 
absence of reserve matf'riril and tlu'ir tlim cell w..!! adl jxfint to tle-ir 
being mak* gimetes. Altiiough in the forms without .'leruh.a the 
Ixvo generations are not • liarply marked off from one .'iiiotlier, we 
may look up tlie generation with single mid -i 111 the cells as the 


gaiiK’tophvte .and that v itli conjugate nuclei 


tlie p.jio’-ojihyle. 

The subjoined di.igram will indic.a 1 e the relationshiji of the forms. 

Rastdw'nrcHi's.- d hi-group isch ir a;teri/ed be iisgTC.'.tly rcMliiccd 
life hidor\’ as compired with th.al of the ru lorms among the IJre- 
dincae. All the forms h.avo tlu* same lifc-hisfory as the lcpt(» forms 
of tha* group, so that there is no longer any trace of sexual organs. 
There is also a further reduction in that the basidinm is not denv'ed 


'] Ik lirsl naiTiixl contains a simnll inimlieT (ii loinis with tiu' liasidnnn 
(Juidetl Jjk< the j)j om yceiiinn ol tlu iJiediiieae. d'hey aie di.'ii.u- 
leri/.ed 1 \ tlu ir gi l tl mo:r. efuiMsti lu ( .ind l.irgi‘ si/i* ol then ‘-jnuo- 
jihop’ Ifinirida { A unntlat ta) 'lutudht Jiidac is the well-known 
lew’s Fai, so n:i.me(l iroiri tlie resend ikiru of the i-j.orojjliore to a 
human ear. 

'file J’iLu reaceae are a faunlv found by ih'eteld to f oiit.uii the g( mis 
PildtH P. Vrirrsn li.is ;l Iransvei si ly divided liisidnnu .is m 
A tiri'-ulatidcear, but the basidia are .surrounded w'lth a jicndium like 
she.ath. Tin* Tmu’ llnirtfrae are charaetc^rized by tlu* jjossessinn of 
basidia winch are divided by two vertical walls ,it right angles to 
one another, from e.ich of the lour segments in the (.ase of Tinnrlla 
a long outgrowth anse,^ wdiich ivaclies to the surface of the hyineiniiin 
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and bears (lie Ijasidiospores. In Dacryomvces only two outgrowtlis 
and two spores are produced. 

Autnhasidiomycetes . — In this by far the larger division of the 
Bawidiornycetes the basidia are undivided and the four basidiospores 
are borne on short stiTigmala nearly always at the apex of tlic 
basidiiim. The group may be divided into two main divisions, 
Hymcnomvccte^ an<l Gastcfomycotcs. 

Hymcnomvu'lvs arc a very large group containing over ii,ooo 
species, most of which live in soil rich m humus or on fallen wood 
or stetiis, a lew only being jiarasitis. Tn the sinijilest forms (^.g. 
Fxoba-ii/liuui) the basidia are borne directly on the ordinary 
mveelium, but in the majority of cases the basidia are found de- 
veloped m layers (hyinenium) on special spornphores of char- 
acteristic form in the various groups. In these sporophores (such 
as the well-known toadstools and mushrooms where the ordinary 
vegetative mycelium is underground) we have structures s)jecially 
developed for bearing the basidiospores and protecting them from 
rain, ike., and for the distribution of the s]iores- -see earlier ])art of 
article on distribution ot spores (figs. i<) and 20). 'Hie uiulergroiind 

mycelium in many ca.ses 
spreads wider and wider 
eacli year, often in a 
c ircular manner, anti the 
sporophoies spiinging 
from it apjjcar in the 
loriri a ring — the so- 
tailed fairy rings. Ar- 
m ill arid nielleus and 
' l\>lvpon(s annosus are 
examines of parasitic 
lorms which attack and 
destroy living trees, 
while Miritlnt^ lairv- 
nuins is the well-known 
“ dry rot ” fungus. 

Fir,. 20. — Agar/rm niitcidns. Vortion liasternnivcetes are 
of hvmi nuini (- .^50). .•?, Spornlia : */, t liaraotenzed by having 

steriginata : g. sterile cells ; r, cystidiiim, (It)sed sporophores or 
with oixTi Ilium e. Iruil-bodies whuh only 

open alter the spores ate 
ripe and then often nierelv bv a small The fi uit-bwlies are ot 

very various shaf)es, showing a dillcrentiation into an outer 
and an inner sjiort'-bearmg masr, the The gleba is u.sually 

differentiated into a number of chambers which are lined tlirectly 
by the hvmenitmi (tiasidial layiT), or else the cluunhers contain .an 
mterw'oven mass <»f hvph.'ie, the brandies of wliich t»ear the basidi.a. 
By the breaking down ol the inner tissues the S])ores often come 
to he as a loose powch’ry mass in the interior of the hollow fruit- 
body, mixed sometimes with a canillitium. The best- knouii genera 
are Btirnla, Lviofu'rdon (putl-b.dl) f/crt.s/er (earth-star, 

q.v.). In the last named genus the pendium is double ami the outer 
layer bciomes ruplurt'd and s|M'eads out in the form of .star-sha]>ed 
pieces; the inner kiyer, howevei, merc’ly opens at the a}>cx by a 
small pore. 

'I'lu' most ('omplex members ot the (lastenmiyeetes b<‘long tt> the 
PhnllndciU' , which is sometimes placed as a distinct division ol tiu* 
\utobasidiom yceles. Phallus imf^udu us, the stink-horn, is occasion- 
ally toiiml glowing in woods in Biitam. The fruit-body bekire it 
ruplures may leadi the size of a hen’s egg and is white in colour; 
trom tins there grows out a hollow cylindneal structure which can 
be dislingiiished at the distance of .several yards by its disgusting 
(niour. It IS highly iKUsoiious. 

Physiology. Tht* physiology of the fungi comes under the 
head of that of plants generally, and the w'orks of Pfefler, Sachs, 
Vines, Darwin and Klehs may be consulted for details. But 
we ma\' refer generally here to certain phenomena peculiar to 
these plants, the life-act ions of which are restricted and .specialized 
by their peculiar dependence on organic supplies of carbon and 
nitrogen, so lliat most fungi resemble the colourless cells of higher 
plants in thiar nutrition. T.iki* these they recjuire water, small 
lint indispensable .(juantities of .salts of potassium, m.agnesium, 
sulphur and ]ihosphorus, and supplies of carbonaceous and 
nitrogiMious materials in different stages of complexity in the 
diflerent caM‘s. lake these, also. Ihiw respire oxvgen, and are 
independent of light ; and their various powers of growTh, 
secretion, and general metabolism, irritability, and re.sponse to 
external factors show similar specific variations in both cases. 
It is quite a mistake to suppose that, apart from the chlorophyll 
function, the physiology of the fungus-cell is fundamentally 
different from that of ordinary plant -cells. Nevertheless, 
certain biological phenomena in fungi are especially pronounced, 
and of these the following require particular notice. 

ParasiUsm . — Some fungi, though able to live as saprophytes, 
occasionally enter the body of living plants, and arc thus termed 


facultative i>arasites. The occasion may be a wound {e.g. Neciria, 
Dasyscypha, ike.), or the enfeeblement of the tissues of the host, or 
invigoralion of the fungus, the mycelium of which then becomes 
strong enough to overcome the host’s resistance {Botrytis). Many 
fungi, however, cannot complete Ihcir life-history apart from the 
host-plant. Sucli obligate parasites may be epiphytic {Evysipheae) y 
the mycelium remaining on the outside and at most merely sending 
haustoria into the epidermal cells, or endophytic {Uredineac, 
II stilagtneac &c.), when the mycelium is entirely inside the organs 
of the host. An e]>iphytic fungus is not necessarily a parasite, 
however, as many sa]n-o])hytes (moulds, &c.) germinate and develop 
a loose mycelium on living leaves, but only enter and destroy the 
tissues alter tlic leaf has fallen ; in some cases, how'cver, these 
sa]>rophytic epiphytes can do harm by intercepting light and air 
from the leaf {l-uniugOy i^c.), and such cases make it ditHicull to 
draw the line between saprophylism and parasitism. Endophytic 
parasites may he intracellular, when the fungus or its mycelium 
plunges into the cells and destroys their contents directly {Olptilium, 
Lagenidiuoi, Silerotiuia, ike.), but they an^ far more frequently 
intercellular, at any rate while young, the mycelium growing in tlii‘ 
Licunae beUveeii the cells {Perouospora, Uredineac) into which it 
may send short {Cysiopus), or long and branched {Peronospora 
Calotheca) haustoria, or it extcMids in the middle lamella {Ustilago), 
or even in the solid subsUince ol the cell-w.'ill {Botrytis). No sh.'up 
lines can be dr.awn, however, since many myci‘lia arc mtercellulai al 
first and subsi‘qut‘ntly become intracellular {Ustilagnieae), and Ihe 
various stiges (loiibiless depeiul on the degrees of resistance whicli 
the host tissu(‘s are able to oiler. Simil.ir gradations aie observed 
m the direct ellect ol the parasite* on the host, wdiich m.'jy be local 
{TJemileia) when the mvct*lnjm never extends far from the ]>oint ol 
infi'ction, or gcner.'il {Phytophthora) when it inns tliroughout ihe 
plant. l>(‘striictivc p.arasile'S ra])iilly ruin the whole ]>lant-bocly 
{Pvthntni), whereas restrained parasites only lax the host slightly, 
and ill elJecls may not be visible lor a long time, or only whi*n the 
fungus is epidiinic [Phytisnia). A parasite may be restricted during 
a long inciibation-period, however, and r.impant and ilt*structive 
later {Vstilugo). The latter fiatA, as w'ell as the extraordinary 
fastidiousness, so to speak, of parasites in their choice of liosts or ol 
otgans for attack, point to reactions on the part of the host-]fianl, 
as well as capacities on that ol the parasite, whu h may be ])ailly 
ex})lained in the light of w’hat we now know rt'garding enzymes anil 
chemotropism. Some ])ara‘-’jtes attack many hosts ami almost any 
ti.ssuc or oigan {Botrytis emerea), others are restricted to one family 
{Cystopus tundidus) or genus {]*hytopht 1 iora infestans) or ev<*n 
species {Pn(( niiastium Padi), and it is customary to .s];e.\k ol rc»ot- 
parasites, leaf-parasites, Ac., in i‘xpression ot the fact tli.it a given 
Jw.asiti* oicurs only on siitli organs — e.g. Denmtophora necatriv on 
roots, Calvpfospora Goeppertiana on stems, Ustilioio Scalnosae in 
anthers, Llaviieps puipinea m ovaries, Ac. A.ssoci.ited with thesi* 
rel.itions are the spccializ.itions which i^arasites show in reg.'ird to 
the age of the host. M.iny parasites can enter a .seedling, but ,ire 
unable to attack the .same host when older— r..". Pvthium, Phvlo- 
phthora omnivorn. 

Chemotropism — Taken in conjunction willi i'lefler’s heaiititul dis- 
covery th.it certain chemicals exert a distinct a^tractlvt^ mfiiiemc* 
on fungus hy])hae {chemotiopisni), and the rc*sults ol Miyoslu’s 
experimental applic.ation of it, tlie piienomen.T. of enzyme-secretion 
throw considerable light on the i)nH esses of infei lion and parasitism 
of fungi, J’leffei showed Hull certain substances in definite concen- 
trations cause the 1ii)s of hypliae to turn tow.irds them ; other 
substances, Ihongh not iimiitritious, lepel them, as also do nutritious 
l>odie.s if loo highly conceiitratc-d. Ahii shall Ward showc'd that the 
hyphac of Botrytis ]nercc the cell- walls ol a lily bv secreting a cytase 
and dissolving a hole thrc>ugh the im*nibraiu‘. JMiyoshi then demon- 
strated that it liotivtis is .sown m a lamella of gelatine, and this 
lamella is .su})er])osed on anolhi r similar one to which a cliemolropie 
.substance is added, the tips of the hyphao .nt oiue turn fiom the 
former and enter the l.'itter. If a thin cellulose membrane is infer- 
])osrd between the lanic'lhn*. the hv]>hac‘ nevcTtheless turn clierno- 
1 rcqucally from the one lamella to the oilier and pierce Hu* eellulo.se 
membrane in the process. The hy]»liae will aJso dissolve their wav 
through a lami ll.i ot collodion, parallm, parchment imper, el(h*r-pith, 
or even cork or the wing ol a llv, to do which it must excrete very 
dilfeient enzyme's. 11 the inctiibrane is ol .some impermeable 
substance, like gold leaf, Ihe hyphac* cannot cli.s.soK e its w'ay through, 
but the tip finds the most inmiite ])ore and traverses the Iwrier 
by me.iiis of it, as it does a stoma on a leaf. We may lienee conclude 
that a panisitic hvphae ])ierces some plants or thc'ir stomata and 
refii.scs to enter oHkts, because in the former case there are chemo- 
1ro]ncalIv^ attr.artive substances present which are ab.sent from the 
latter, or are there rcjilaccd b) rejielleiit jioisonous cjr jirotective 
sub.stances such as enzymes or antitoxins. 

Specialization of Parasitism.— 'i'ho careful investigations of recent 
years have shown that in several groujis of fungi w'e cannot be 
content to distinguish as units morphologically different species, 
but we are compelled to go deeper and analy se further the species. 
It has been shown especially in the Uredineac and Erysiphaceae that 
many forms wdiich can hardly be distinguished morphologically, 
or wiiicli c,annot be differentiated at all by structural charaetc^rs, are 
not really liomogeneous but con.sist of a number of forms which are 
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sharply distinguisliable by their infecting power, Kriksson found, 
for example, that the well-known species Fuccinia gfaminis could be 
split up into a number of forms which though morphologically 
similar were physiologically distinct, lie found that the species 
really consisted of .six distinct races, each having a more or less 
narrow range ol grasses on which it can live. The six races he named 
P. graminis SecaliSy Tritict^ Avenue^ Atrae, Agfosfts, Puae. The 
first named will grow on rye and barley but not on wheat or oat. 
The form Tfitici is the least sharply marked and will grow on wdicat, 
barley, rye and oat but not on the other grasses. The form A venae 
will grow on oat and many grasses but not on the other three cereals 
mentioned. The last three forms grow only on the genera Atra^ 
Agroslis and Poa respectively. All these forms have of course their 
accidiiim-stagc on the barberry. 'I'he terms biologic forms, biological 
species, pliysiological sjieries, phy.sio]ogicaI races, specialized forms 
have all been applied to these ; perhaps the b^rin biologic forms is 
the most .satisfactory. A similar specialization lias been obst‘rvt;d 
by Marshall Ward in the Pitictnia jiarasitic on sjiecies of Bromui^^ 
and by Neger, Marchal and especially Salmon in the Krysiphaceae! 
In the last-named family tlie .single morphological .species Prvsiphe. 
graminis is iouud growing on tlie cereals, barley, oat, wheat, rye 
and a number ol wild gias.ses (such as Poa, liromiis, Daclylis). On 
each of tlie.se host-plants the fiiiigus h;is become sjiecialized so that 
the form on barley cannot infect the other three cereals or the wild 
grasses and .so on. Just as the iiredospores and aecidiospores both 
show the.se specialized characters in the case of Piuciuia gtaminis 
.so wc find that both the conidia and ascospores of P. gutnnnis show 
this ])henomenon. Salmon has further shown m investigating the 
relation of 7 :. graminis to various species of the genus, Bronius, that 
certain .sjiecies may act as " bridging species,” enabling tlie transfer 
of a biologic form to a host-]ilant which it cannot normally inlect. 
Thus the biologic ioriu on P. tacemosus cannot miect />’. lommutatus. 
If, how'ever, conidia from li. rucemosm are sown on li. iiotdareits, 
llie conidia which develop on that jilant are now able to infect 
li. fommutatus ; thus B. hoidnt rus acts as a bridging species. Salmon 
also found that injury of a leaf by mechanical means, by heal, l»y 
auao.stlietics, would affect the immunity ol the plant cind allow 
inlectiou liy couulia winch was not able to enter a normal leal. The 
effect ol the abnormal conditions is piobaldy tc» stoj) the production 
of, or weaken or deslroy the proteclivo enzymes or antitoxins, the 
l^resence of which normally confers immunity on the leal. 

Symbiosib. - The rem«iikable case ol life in common first observed 
ill lichens, where a fungus and an aig.i unite to form a compound 
organism- the lichen totally differeul fiom eitlier, has now be<‘u 
proved to be universal iii these planis, and lichens an* in all ca.-.e'. , 
in<*rely algae ('nmeshed in the interwoven hvpha<* ot fungi (see j 
LiciiEN.s). This dualism, wluTe tlie one constituent (alga) lurnishes 
carlioliydnites, and the other (hmgus) ensures a supply of mineral | 
matters, shade and moisture, lias been t<Tmed symbiosis Since ‘ 
th(;n numerous other cases ol symbiosis have been d<*moiistra1ed 
Many trees are found to liave tluMi smaller roots invaded by fungi 
and deformed by their action, but so far Irom these lu iug mpnioiis, 
ex])enments go to show that tins niycoifii/a (fungus-root) is 
necessary lor the well-being of tlie tree. Tins is also the case with 
numerous other plants ol moois and woodlinds— r.g ILiicaceae, 
I’yrolaceae, (ientiaiiaceae, Oichidaceae, ferns, Ai. Keceiit 
ex]ierimeiits have shown that the thlliculties ol getting orchid 
.seeds to germinate are due to tJie ab.sem e ol the uecess.ii)' lungu.s, 
which mu.st !»<• in readme.s.s to infect the young .seedling nuimdiati-Iv 
it emerges from the se*'(l well-known failures with ihododen- 

drons, lioaths, vVc., m ordinary g.irden .’.oils are also explained by 
the need of the limgus-infocted j>e.it lor Iheir roots 'l lu* role of the 
fungus appears to be to supply materials liom the I'-af-inouId around, 
m forms winch ordinary root h.iirs an- mca]‘able ol providing for i 
the plant ; in return the litter suj'juuis tlie fungus .it slight expen.se i 
Irom its abundiint stores ol reserve ni.iterials. Nuiiutous other ■ 
cases ol symbiosis have been discovered among the fungi of ler- ; 
mentation, of which those hetwi’eii Aspergillus and v<asl in rakr | 
manufacture, and betneeii )e.-^ls and bacteria m lo plur and in the 
gmger-beer jiiaiit are best worked out. For cases ol symbiosis see 
LJacteriolckiy. 
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Krysipheeii ” /7<uY/,Bde. 88 and 90 (1901- 1902) ; S<ilmon, ‘‘Cultural 
Expcrirm'Jit vvitli ‘ Biologic Forms ’ ol the Krysiphaceae,” Phil. 
Tfans {1904) ; ” On Erysiph^* graminis and its adaptative ])arasitism 
within the genus, Bro'mm/' Ann Mycol. vol ii {1904), also .dnn. 
of Bid. vol. 19 (1905). Symbiosis' Ward, “The (iingf*r - Beer 
Plant,” Phil. Trans. Boy. .Sm. (1892) ; “ Symbiosis,” .dnn. of lint. 13 
(1899) : Shalk, ” Der' Smn dcr Mykorrhizcnbildung," Jahrb. f. 
wiss Hot. Bd. 34 (1900); Bernard, “On some Different Cases of 
Germinal ion,” (latdener's Chronicle (1900! ; Pierce, Pub! fhitr. 
California (1900). (H. M. W. ; V. H. B.) 

FUNJ (Fitnniyeii, Tming, Fun(;ua), a very mixed negroid 
race, occupying parts of Sennar and the hilly country to the 
south between the White and lUue Niles. I’hey traditionally 
come from west of the White Nile and are affiliated by some to 
the Kordofan Nubas, by others, imirc justifiably, to the negro 
Sliilluks. Thesfi JAinj, who Ixicame the dominant race in Sennar 
in the 15th century, almost everywhere assimilated tlie speech, 
religion and habits of the Arabs settled in that region. Until 
llie 19th century they were one of the most powerful of xVfrican 
peojdes in the eastern Sudan. About the end of the j ^lh century 
they overthrow the kingdom of Aloa, between the two Niles, 
ami c'onqm^red the neighbouring pe()ple.s of the Sudan, Nubia 
and even Kordofan. 'J'he Fimj had mixed much with the Arabs 
before lle^ir eoncjuests, and had been converted to Islam. But 
they were still in many ways savages, for James Bruce (who 
traversed tlie district in 1772) says tliat their most famous 
king, Mak:k-el Gahman, preferred human liver to any other 
food, and the Belgian traveller E. Pruyssenaere 1864) 

found them still performing pagan rite> on their sacred Mount 
Giila. Ernst Manio declared that as late as 1870 the most 
southern branch of tb(‘ race, the Boruiis, a non-Arabic speaking 
tribe, were ciuinibals. The Funj kings were content with 
levying tribute on their neighluiurs, and in this loose way Shendi, 
Berber and Dongola were once tributary. I 1 ie Arab viziers 
gradually absorbed all power, the I'unj soN'creignty becoming 
nominal ; and in 1821 the ICgyptians easily destroyed the Funj 
domination. To-day tlie Funj arc few, and represent no real 
typo. Tiiey are a bright, hospitable lolk. Many of them are 
skilful surgeons and go far afield in their work. The fcllaliiii, 
indeed, call surgeons “ Senaari ” (men id Sennar). See furlher 
Sknna-r and Sudan (Anglo- b^gyptian). 

FUNKIA, in bolany, a genus ot rather handsom'‘, hardy, 
Iierbai'oous plants belonging to the natural order Liliaceae, 
and natives of (’hina and Japan. 'I’hey are tuberous, with 
broadly ovate or beart-sha])ed leaves and racemes of white or 
pale lilac, droo[)ing, fimnobsbaped flowers, 'fhoy are useful 
ior the borders of a slinibbery, the lawn or rock-WT>rk, or may 
bt* grown in pots for the greenhouse. The plants arc pn>pagated 
by di\’i(ling the crowms in autumn or when growth begins in 


the overhair. The fur differs from the overhair, in tliat it is 
soft, silky, curly, downy and barbed lengthwise, while the 
overhair is straight, smooth and comparatively rigid. These 
properties of fur constitute its essential value for felting purposes, 
and mark its difference from wool and silk ; the first, after some 
slight preparation by the aid of hot w^ator, readily unites its 
fibres into a strong and compact mass ; the others can best be 
managed by spinning and weaving. 

On the living animal the overhair keeps the fur filaments 
apart, prevents their tendency to felt, and protects them from 
injury —thus securing to the animal an immunity from cold and 
storm ; while, as a matter of fact, this very overhair, though of 
an humbler name, is most generally the beauty and pride of the 
pell, and marks its chief value with the furrier. We arrive 
thus at two distinct and opposite uses and values of fur. Re- 
garded us useful for felt it is denominated staple fur, wliile with 
respect to its use with and on the pelt it is called fancy fur. 

J/i.slory . — The manidael lire of fur into a fell is of comparatively 
modern origin, while the use of fur pelts as a covering for the 
body, for the couch, or for the tent is coeval with the earliest 
history of all northern tribes and nations, llieir use was not 
simply a barbarous expedient to defend man from the rigours 
of an arctic winter ; woven wool alone cannot, in its most perfect 
form, accomplish tliis. I'he pelt or skin is requisite to keep out 
the piercing wind and driving storm, while the fur and overhair 
ward off the cold ; and “ furs ” are as much a necessity to-day 
among more northern peoples as they over w^ere in the day.s of 
barlxirism. With them the providing of this necessary covering 
became the first purpose of their toil ; subsequently it grew 
into an object of barter and traffic, at first among themselves, 
and afterwards with their neighbours of more tempcrati climes : 
and with the latter it naturally became an article of fashion, 
ol ornament and of luxury. This, in bri^'f, has hern the history 
of its use in China, 'Futary, Russia, Silv9*ui and North America, 
and at present the employment of fancy furs among civilized 
nations has grown to be more extensive than at any lorini^r period. 

The sui)ply of this demand in (-‘arlier times led to such severe 
comj^etition as to terminate in tribal pillages and even national 
wars ; and in modem times it has led to commercial ventures 
on the part of individuals and companies, the accounl of which, 
told in its plainest form, reads like the pages of romance. F'urs 
have constitultid the price of redemption for roval c.iptives, 
the gifts of emperors and kings, and tlie peculiar badge of stalo 
functionaries. At the preseiil day they vie with pD^ ious gems 
and gold as ornaments and garniture for wealth and fashion ; 
but by their abundance, and the cheapness of some v^arieties, 
they have recently come wdthiri the reach of men of moderate 
iiacomcs. The history of furs can be read in Marco Polo, as 
he grow's eloquent wnth the description of the rich skins of the 
khan of Tatary ; in the early fathers of l.he church, who lament 
their introduction into Rome and Byzantium as an evidence of 
barbaric aad debasing luxury ; in the political history of Russia, 
stretiJiing out a powerful arm over Siberia to .secure her rich 


sj>rmg. 

FUNNEL (through an O. FV. fonnil, found in Breton, from 
IhIL inlujtthbulum, that Ihrougli which anything is poured, 
from fundcf(\ to j)oiir), a vessel .shapi^d like a cone having a small 
tube al the apex through which powder, liquid, \'c., may be 
tMsily passed inlt^ another vessel w'ilh a small opening. The 
term is usixl in meUil-casting of the hole through w'hich the 
metal is poured into a mould, and in anatomy and zoology of an 
vifundihuluni or funnel-shaped organ. 'J1ie w'ord is tlms used 
generally ol any shall or passage to convey light, air or smoke, 
as of the chimney of an engine or a steam-boat, or the flue of an 
ordiriary chimney. It is also used of a shaft or channel in rocks, 
am! in the decoying of wild-fowl is applied to the cone-shaped | 
passage leading from a pond and covered wn'th a net, a “ fnnnel- 
net,” into whicJi the birds are decoyed. 

FUR (coimected with O. FV. fvrre^ a sheath or case ; so “ an 
outer covering ’’), the name specially given to the covering of 
the skin in certain animals which are natives of the colder 
elimaU^s, lymg alongside of another and longer covering, called 


trefisiires ; in the story ol the French occupation of Canada, 
and the ascent of the St LawTonce to I.ako Superior, and the 
subsequent contest to retain pos.session against England ; in 
the history ot early settlements of New' l^ngland, New York 
and Virginia ; in Irving’s Astoria \ in the records of the Hudson’s 
I Bay Company ; and in thi‘ annals of the fairs held at Nizhni'/ 

I Novgorod and Leipzig. Here it may suffice to give some accouiV. 

I of the present condition of the trade in fancy furs. Tlie (‘ollection 
of skins is now chiefly a matter <if private enterprise. F'ew% il 
any, monopolies exist. 

Natural Supplies , — We are dependent upon the Carnivora, 
Rodentia, Ungukta and Marsupialk for our supplies of furs, 
the first two classes being by far of the greatest importance. The 
Carnivora include bears, w^ijlvcrines, wolves, raccoons, foxes, 
sables, martens, skunks, kolinskis, fitch, fishers, ermines, cats, 
sea otters, fur seals, hair seals, lions, tigers, leopards, lynxes, 
jackals, &c. The Rodentia include beavers, nutrias, musk-rats 
or musquash, marmots, hamsters, chinchillas, hares, rabbit-?, 
! squirrels, &c. The Ungukta include Persian, Astrachan, CTimcan, 
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Chinese and li bet lambs, mouflon, giianaco, goats, ponies, &c. 
The Marsiipialia include opossums, wallabies and kangaroos. 
These, of course, could be subdivided, but for general f)urposes 
of the fur trade the above is deemed sufficient. 

The cjuestion frequently arises, not only for those interchted 
in th(‘ production of fur apparel, but for those who derive so 
much comfort and pleasure from its use, whether (he supply of 
fur-l^earing animals is likely to be cxliaust(‘(l. Although, it is 
a fact that the dtMnand is ever increasing, and that some of the 
rarer animals are decreasing in numbers, yet on tlie other hand 
some kinds of furs are occasionally neglected through vagaries of 
fashion, which give nature an opporluniu to replenish their 
source. These respites are, however, becoming fewer every dav, 
and what were formiTly the most neglected kinds of furs are 
becoming more and more sought after. The supply of some ol 
the most valuable, such as sable, silver and naturiil black fox, 
sea otter and ermine, which are all taken from animals of a more 
or less shy nature, docs very gradually decrease with persistent 
hunting and the encroachment of man upon the districts where 
they live, but the climate ul these \ asl regions n so cold and 
inhospitable that the probabilities of man ever permanently 
i?ihahiting theni in numbers sufficient to scare away or cxtei- 
miiuUe the fur-bearing wild animals is unlikely. Bcbides these 
there are many useful, though commonplace, fur-bearing animals 
like mink, musquash, slaink, raccoon, opossum, h.unster, rabbit, 
liares «and moles, that thrive by depredations upon cultivated 
land. Some of thes(‘ are reared upon extensive wild farms. 
In addition there are domestic fur-bearing aniinaL, such as 
]*crsian, Astr.iclian and (‘hinese lamb^, an<< go.«ts, casiiv bred 
and available. 

With regard to (he rearing of (he IVrsian lamb, there is a 
prevalent idea that the skins of the unborii lamb are frequently 
used ; this, however, is a mistake. A few such skins have been 
taken, but they are too delicate to be of any service. The youngevi, 
knowm as “ broadtails,’’ are killed when a few days old, but lor 
the well-developed curly fur, the lambs must be .six or .seven wt'cl--. 
old. During these uveks their bodies are covered with leatl« r 
so that th<‘ fnr may develop in close, light and clean curls. 'J Iv 
experiment has been trie.d of rearing rare, wild, fur-hearin*! 
animals in captivdN', and althougli climatic conditions and food 
have been prci’isely as in their natural environment, the fur has 
been poor in quality and bad in colour, totally unlike that taken 
fnnn animals in the wild .stale. T’he sensation of fear or the n* 
striction of inov’cmcnt and the obtaining of f(a»d without exertion 
evidently ['revent the normal development of the creature. j 

In mountainous districts in the more tempciate zones some j 
goofl supplies are found, ('hinchillas and nutrias are oblaiivd ! 
from South America, wdience come also civet cats, jaguars | 
ocelots and pumas. Opossums and wallabies, tr-fod nselui fiin\ 
come from Australia :ind New Zealand. T'lv' martens, foxes 
and otters imported Irom southern Europe .m l southern Asia, 
an* very mixed in (juality, and the rnajorit’ ar^ jujor com[>ared 
w'ith those of ( ana<la and the north. 

(ertain characteristics in the .skin reveal to th^* expert from 
what section of terTitory they come, but in classify ing ihcm it 
is considered sufficient to mention territories only. 

Some of the j^oorer sorts of furs, sucli as hamster, marmot, 
Chinese goats .ind lambs, Tatar ponies, v\cascls. kaluga, \arious 
monkeys, antelopes, foxes, otters, jackals and others from lire 
w^armer zones, which until recently were neglected on acc».im* 
of their irrferior cjiiaiity of colour, by the better class of the Iraoe. 
are now l)eing deftly (lre.ssed or dyed in ICnrope and America, 
and good effects are prodnccfl, although lire lack of (juality wlien 
compared with the better furs from colder elimatos which possess 
full top hair, closer undervvool and .suj)ple leathers, is readily 
manifest. It is only the pressure of increasing demand that makes 
marketable hard pelts w'ith fiarsli brittle hair of nrjiidescrij)! 
hue, and these would, naturally, be the last to attract the nr»liec 
of de*ilers. 

As it is impos.sible tliat we .shall ever di.scover any ne w* fur- 
bearing animals other than those wc knrnv, it behoves re.sponsiblc 
authorities to enforce close sensons and rcstrictimis, as to the 


sex and age, in tlie killing for the purpose of equalizing the 
numbers of the catches. As evidence of indiscriminate slaughter 
the case of the American buffaloes may be cited. At one lime 
thousands of buffalo skins w'crc obtainable and pro\'ided material 
for most useful coats and rugs for rough wear in cold riicions, 
but to-day only a lierr! or so of the animals remain, and in 
captivity. 

liie majtirily of animals taken fnr ihe.ir fur are trapped or 
snared, the gun being avoided as much as possible in order that 
the coat may be quite undamaged. Many wearv hours are 
spent in setting baits, Irwips and wires, and, fre()uently, when 
the hunter retrai'es his stej)s to collect the (juarry it is only to 
find it gone, (kw'oured by some large animal ttiat luis visited 
his traps before him. After the skins have been carelully 
removed- the sooner after rlealh the better f(>r the* subseijuent 
condition of the fur they' are lightly lacked out. pell outwards, 
and, without being exposed to the sun or close ccnilact with a 
fire, allowed to drv in a hut or shady place w'liere there is some 
1 warmth or mo\'emenl of air. W ith the e.xi'eplion of sealskins, 

I which are picklcvl m hriiu*. all raw skins come to the various 
trade markets simply dric'cl like this. 

Qiuiluv and Colour. — 'i'he best fur is ol^tained by killing 
animals w'hen the winter is at its height and the (‘older the seaso!- 
the better its quality and colour, h’ur skins taken out of season 
are indifferent, and the' hair is liable to shexi itself Ireelv : a 
good furrier w ill, however, reject such laultv specimens in tlic 
manuiactunng. T'he finest iurs are obtained from tin* Aiciw 
ami northern regions, and thelowia tlic latitude the less fill! ami 
.silky the fur, till, at the torrid /one, fur gives place to liarsh Ikui 
without any undcM-wooI. 'I’hc finest and closest wools aic 
poss(‘ss(‘d by the amphibious ('arnivora and Kodentia, \i/.. seals, 
otters, bi‘avers, nutrias and inus(|uash, the bc’auty oi which e 
no! .seen until after the stiff waUa or top bans arc piillcxl out 
or olherw’se remcnc'd. Jn tliis class ol animal llu* undernciil ii 
w'ool ol the belly is thickc'r than tlial ol the baek, wliifi* the 
opposite j.s true ol iho.se found on the land. The .sea otter, one 
of the richest ami rarest ol Iurs, es[>ecia]ly for iiKaTs v\(*ar, is an 
exception to this unliairing |)roeess, whieli it docs not recpiiie, 
the hair neing of the same length as tlie wool, silkv and bright, 
cjuite the reeer.se ol tlie c'asc* of other acjuatic' animals. 

Of .sealskins thc^ire are two distinel classes, the fur st'als and thc' 
hair seals. 'I’he latter have no growth of hii iinclei the stiff top 
hair and are killed, with few e\cej)tions (generally of the inaihh'd 
seals), on account of the oil and leallu i tlic\’ \ leld. The best 
fnr .seals arc* f aind off the Alaska eoasl and dow n as far south 
as San fiVam Lscm). 

It is found llial iji denseh wooded dislriils fin*, are darkei in 
(‘(dour than in c'xposed regions, and that theejuahty ol wool ami 
hair is softer and men* silky than thexse from barelrafls ol eoiiii*: ' 
where nature exaels from its creatures givaUr efforts to secnic 
food, thereby develoj)ing strongoT limb, ami a c onsec|ucntly 
counter bcxly covering. 

r(‘g;ircls deiisil'- of c-oloui the skunk ca' black marten has 
the bl.ieke'.t Inr, and soim* cal;, ol the domestie kind, specially 
roared for their fur, arc- ncarl’.’ black. I'laek bears liavc* oec asioii- 
allv very black cc»al^, but tin- majority lK»\e ;i brownish under 
wool, 'rile* natural lilacK l(>.\ is a mcrnbei ol the silver ff'\ 
family am] u \ cry rare, the skins bringing a lugh jrrieex Me;-.! 
silver foxes have dark neeks and in some* tfie dark .shade runs a 
(juartei, half-wrn , or three- (juarlers, ni ewen tiie whole length 
of the skin, bnl it is ratlic-r ol a browni'-li hiu-. Some* Rus. ian 
sabl(*s .are (»f a very dense bluish brown alimest a black, W'hieh i-. 
the origin umloubtedly' of the term “sable*.,” while .some, from 
one distrirl in partic'idar, have a ([uantity oi silver hairs, eveid\- 
intc'rsperscd in the bir, a peculiarity which has nothing to do 
wMth ag<‘. T'he !)c*-.l s(*:c otters have very dark coats which are 
highly esteemed, a l(*w wil.b silver hairs in parts ; where these* 
are equally and evenly spre ad the* skins are very valuable. Otters 
and iHJttvcrs that run dark in the hair or woo! are more valuable- 
tlnn the jialer one.^, the wools of which are frequently touched 
W'ith a chemical to produce a golden shade*. Tliis is also dcjne 
with nutrias after unliairing. 'Die darker sorts of mink. 



FUR 


348 


muscjuash, raccoon and wolverine are more valuable than the 
paler skins. 

Colleciwe Supplies and Sales, — I'here are ten large Ameri^n 
and Canadian c'ompanies with extensive systems for gathering 
the annual hauls of skins from the far-scattered trappers. These 
are the Hudson's Bay Co., Russian Fur Co., Alaska Commercial 
Co., North American Commercial Co., Russian Sealskin Co., 
Harmony Fur ('o., Royal Greenland Fur Co., American Fur Co., 
Missouri Co. and Pacific Co. Most of the raw skins are forwarded 
to about half-a-dozen brokers in London, who roughly sort them 
in convenient lots, issuing catalogues to the traders of the world, 
and after due time for examination of the goods by intending 
f)urchasers, the lots arc sold by public auction. The principal 
sales of general furs are held in London in January and March, 
smaller offerings being made in June and October ; while the 
bulk of liir sealskins is sold separately in December. The 
Hudson’s liay Co.’s sales take place before the others, and, as 
no reserves are placed on any lot, the results are taken as exactly 
indicating current values. While many buyers from America 
and Russia are personally in attendance at the sales, many more 
are represented by London and Leipzig agents who buy for them 
upon commission. In addition to the fur skins coming from 
North America vast numbers from Russia, Silxjria, ('hina, jajxin, 
Australia and South America are offered during the .same periods 
at public auction. Fairs are also held in Siberia, Russia and 
Germany fin* the distribution of fur skins as follows : — 


1 anuary 

Frank tort - on -t he- 


ader 

February 

111 lit, Siberia . 

Easter 

L('i])zig, (R'rmany 

August 

Nizliuiv Novgorod, 
Russia 

August : 

Kiakhta, Sibeiia . 

I )ec('inl)cr • 

Ishim, Siberia . 


Smull (ollfction of pro- 
vincial j)Um1uc(\ sncli 
as otter, fox, litch ami 
marten 

(icnoral Russian fiiis. 

(iencral furs. 

Ucrsian lamb and general 
lurs. 

riimese furs and ermine. 

riiiefly s<]uirr'*ls. 


Of (‘ourse th(‘n; are many tran.sactions, gciuTally in the cheaj>er 
and ('oarser kinds of furs, used only in central Europe, Russia 
and Asia which in no way interest the London market, and there 
are many direct consignments of skins from collectors in America 
and Russia to London, New York and Leipzig merchants. But 
the bulk of the* fine furs of the world is sold at the large public 
trade auction sales in I.ondon. 'Die chief exceptions are the 
Persian and Astrachan lambs, which arc bought at the Russian 
fairs, and are dresst^d and dyed in TAMpzig, and the ermine and 
Russian s(|iiirrels, which are dressed and manufactured into 
linings either in Russia or Germany before offered for .sale to the 
wholesale merchants or manufacturers. 

'Fhe annual collection of fur skins varies ('onsiderably in 
(jiiantit)' according to the demand and to the good or had climatic 
conditions of the .season : and it is impossibh? to give a complete 
record, ivs many skins are used in the country of their origin or 
exported direi't to merchants. But a fairly exact statement of 
the numbers .sold in the great public trade auction sales in 
Jamdon during the year 1905 -1906 is herewith set out. 


y/st of Mnnfi 


|3culg(‘r . . 

Hadgcr, japam st* .... 

Itciir 

lliMver . . ... 

(\'il,('ivet . .... 

('ill. House 

„ Wild 

('hiiu'lull.i {L.i IMata), known alho a.s Ba.stard 
„ I’eniviaii liiu'st .... 

I )ecr, ('limese 

I'.nnme 

Fisher 

Fitcli 

Fox, Blue 

,, Cross 

,, (bey 

,, lapane.se 

,. kit 

Red 

.. Silver 

,. White 


I'otal N umbel 
of Skins. 

0,O2(j 

80,514 

1 20,705 
3^, ^53 
4.b57» 

( -24,3.55 
40,041 

5,940 

77,57« 

1,89.3 

10,2 7(> 

59.501 

81,429 

4,025 
1 58,01,1 
2,510 

27,403 


Goats, Chinese 
Hares 


Kangaroo 

Kid, Chine.se linings and skins equal to 

Kohnsky 

I-amb, Mongolian linings and skins equiil to 
,, ^hnk ,, ,, ,, 

II T. ibet I, ,, ,, 

Leopard 


Lynx 

Marmot, linings and skins eciual to 
Marten, Baum .... 

„ Ja])ancse .... 

„ Stone .... 

Mink, Canadian and American 
„ Japanese .... 

Mon lion 

Musk-rat or Musquash, Brown 
,, Black 


Nutria 

Opossum, American 
Australian 
( 3 tter, River . 


„ Sea 

Raccoon 

Sable, t'anadian and American 

„ Japane.se 

„ Russian 

Seals, Fur 

„ Hair 

Skunk 

Squirrel . 

„ Linings each averaging 120 skins . 

Tiger . . 

WalJahy .... . . . 

Woli 

Wolverine . 

Wombat 


261,190 

41.256 

7,115 

5,080,047 

1 14.251 

214,072 

167,372 

794,130 


1 ,600,600 

4,573 

16,461 

12,939 

299,254 

360,373 

23,594 

5,126,359 

41,788 

82,474 

902,065 

4,161,685 

21,235 

522 

310,712 

97,282 

556 

26,399 

77,otH) 

31,943 

j ,o()8 ,4 o8 
194, .596 
1 ,982, '*36 
392 
60,956 
5(3,642 
1,726 
193,625 


A brief account of the different qualities of the pelts, with 
some gen(jral remarks as to their customary uses, follows. 'J’he 
prices quoted are sidiject to ('onslant fluctuation and represent 
purely trade prices for bulk, and it should be explained that the 
very' great variations are clue to different sizes, qualities and 
colours, and moreover are only /irs/ costy before skins are dressed 
and prepared. 'J'hese preparations are in some cases expensiv(i, 
and there is generally a considerable percentage of waste. The 
prices cannot be taken as a guide to the wholesale price of a 
single and finished skin, but simply^ as rdalive value. 

The fullest and darkest kins of each kind are the mcjst valu- 


! able, and, in cases of bluish grey or wdiite, the fuller, clearer and 
' brighter arc the more expensive. A lew albinos are found in 
, every species, but whatever tlieir value to a museum, tliey are of 
i little commercial importance. Some odd lots of skins arrive 
designated simply as “ sundries,” so no classification is possible, 

I and this will account for the absencci of a few' names of skins of 
I which the imports are iri-significant in cfuantity, or are received 
direct by the w'holesale merchants. 

NfiJurSy Qnoftiirs (tuil I'sfs 0/ Pclts.^ 

.Astrachan. Sro iMinhs, bi low. 

Bxookr Size 2x1 ft sort^ ha\T‘ coarsv llnck umler- 

(»i fi pale fawn er stoac (olour wUh a growth of loiigiT lilack 
and w'hitc hairs, 5 or .4 in. loin; ; a v(Ty diirablo but clumsy fur. 
riu* best skins are cx])orted to k ranee, Spain and Italy, and us< (l for 
tarnage rugs aiul military ]uir]H)ses. Asiatic, including Japanese, 
skins arc mon- woolly Russian and Prufjsian kinds are coarser and 
darker, and used inostl) for brush trade. Valiit* (>d to 10s. 

Bkar, .Australian. See Wowbra, below'. 

Bear, Black. Size 6x5 ft. Fine dark IirowTi imderwool with 
bright bku k and flowing to]) hair 4 in. long, ('iil)s are nearly a.s long 
in the hair tilthcnigh only about half the .size and not only softer and 
better, but have the ad\'antage of being very much lighter in ])elt. 
Widely distributed in North .America, the best come Irorn Canada, 
are costly and arc used lor military caps, boas, muffs, trimmings, 
carriage rugs and coachmen’s capes, and the fur wears exceedingly 
well, Vahu’ 17s. 6cl. to 86s. Tho.se Irom East India and w'arm 
climates are harsh, jioor and only fit for floor rugs. 

Bear, Brow'n. Size 6 x 5 ft Similar in quality to th.e black, 
but far more limited in number ; the colours range from light yellow' 
to a rich dark brown. Tlie lu'st come from Hudson Bay territory 
and are valuable. ITsod for muffs, trimmings, boas, and carriage 


* The measurements given are from no.se to root of tail ot average 
large sizes after the dressing process, W'hich has a shrinking tendency. 
The depths of fur quoted are the greatest, bat there are plenty of 
good useful skins possessing a lesser depth. 
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rugs. Infi'rior sorts, almost grizzly in effect and some very pale, 
an^ found in Europi; and Asia and are mostly used locally. In India 
there is a ^ecies called Isabelline bear, which was formerly imported 
to Great Britain, but does not now arrive in any cpiantity worth 
mentioning. Value los. 6d. to 60s., Isabelline sort 10s. bd. to 78s. 


into trimmings, muffs, &c. Tails worked separati-ly m these forms are 
as rich and fine and more durable tlian any other iur suitable for 
like purpose. The fur ot the skin itself is .sometlnug like a darJ« 
silky raccoon, but is not as attractiv<‘ as the tails. Value i .is to 46s. 
ITtcii. -Size 12 'f 3 111 , ol the maiteii species, also known as tlu‘ 


Bkak, (iuizzi.Y. — Size 8x4 It. Coarse hair, heavy jielt, mo.stlv mile cat. Yellow undi-rwool J in. de«‘p, black lop hair, i.\ to i.^ in. 
dark yellowish and brown colours, only found in western parts ol ! long, very fine and open m giowlh, aiul not close as in mat tens. 
United States, Russia and Siberia. U.sed as carriage nigs and floor j Uargest skins come from l)eiimaiU, llollaiul ami fierinjiiiy. 'J in- 
rugs, most durable for latter purpose' and of fine eflect. TJiey are ! Russian are smaller, but more silky and, as now dyi'd, make a cheap 
about half the value of brown lietir. Value 15s. to 54s. land fair .snb.slitiite lor salde 'riiev are excellent for linings ol 

Bfar, IsABELLiNt:. — See Drown, above. . ladies' eoats, being of light wa'ighl and lairly strong m the pelt. 

Bear, White. — Size 10- 5 ft. The laigesl of all bears. Short 1 Kngli.sli mayors* and civic othcials' lobes ate Ireijuently tiimmed 
close hair except on Hanks, colour white to yi'llow. An iuhabitaul i with tins tur m lien ol sable. \’alue ol tlie (ieiinau vanetv 2s. to 

of the Arctic circle, best Irom (freenland. Used for floor nigs, very j 5s. (id. and ot the Ru.ssian yd. to is. 4d. 

durable; and very white .specimens an* valiialile. Value 20s. to 520s. ! Fox, Bi.ok. Size 24^8 in. Uiiderwool tliick and U»ng. lop 
Beaver. -Size 3x2 ft.— The largest ol rodents, it jiossesses a j hair hiu' and not .so pientitul as m other foxes. i''ound in Maska, 
close uiiderwool of bluish-brown hue, nearly an inch m depth, with | Hudson Bay territory. Archangi'l and (Iieenlaiul. Altliough c.dk*d 

coarse, bright, black or reddish-brown top hair, 3 in. long. Foniul 1 blue, the coloui is a slaty or drab tone, riiosi* from Archaiigrl a.i 


widely in North America. After being imhaired the dark<*.st wools 
are the most valuable, although many peopk* preler the bright, 
lighter brown tones. Used for collars, cuffs, boas, inufls, trimmings, 
coat linings and carriage aprons, and is ol a most durabh* nature, in 
addition to having a ricli and good appearance. \'aiue 10s. to 
3gs. ()d. 

Broadi'AIL. — See Lambs, below. 

Caracal. —A .small lynx from India, the fur very poor, scltloiii 
imported. 

Caracui.. — See Goais and I.awhs, below'. 

Tat ('ivi.-r — Sizf o x A in., short, thick and daik iinderwool 


iiion* silky and ol a smoky bliii.sli coloiii and are tin* most \ahial)le. 
These are scarce and couserpieiitly dear. I'he white toxes that are 
dyed smoke and celestial bliu* are hnlhanl and totally iinlike the 
bi owner shades of this fox. Valm 3.;s. to 105s. 

Fox, Common.— The vaiinlion ol size and «[uality is uuisiderablt-, 
and the colour is anything lioin giey to it'd. In (iie.il Biitain tlie 
animal is now only legarded foi the sport it ])ro\ides. On the 
j European continent, howi*\ei, some hundreds of tiious.iii(ls of skins, 
i principallv (lerman, Russian ami Norw'egi.ni, .in* sold .iiinii.dlv, 
j lor lionu* use, and for tlyeing ami exiiortalion, chiellv to the Uiiiteil 
Sta.lc.s. The qiiahtit*s do not compart* witli those sjiecies lonnd m 



veilWis’h-crev' slightly spotted and worth little. Value is. id.; Fox, Cross Size 20 - 7 in , are about as luge as the silver and 
to IS l id generally have a jiali* yt-llowish or orange tom* with some silvery 

Cat Housk Ac. — iSxg m., mostly black and flark Intiwii, ‘ inniits and a flu Icish cto.ss marking on the shouldeis. Soim* are very 
imtioited fiom ’Holland, Bavaria, America and Russia, where they similar to Iht* ]>.di‘ red lo\ Iiom tin- North-West ol Ameri(.i, and a 
are reared for then- coats. The best, trom Holland, are used tor coal Mew are ext eplion.dly large I he tlaikesl am! best come liom 
Immgb. Allhoiigli in colour, weight and warmth they are excellent, . Uibrador and I lutlscni Bay, and the oidmarv sorts iiorn the 
the liir is aiit to become loose ami 10 tall tiff with tnction ol weai. west ot Ihe United Stales and, as w'lth silyei and otlmi Kinds, tin 
'Hie black cire know'll as geiiel, altliough the true genet is a spotted ipiahty is infeiioi when t.iki-n Irom warim*! latitudes \ali?e U)s xl. 

wildcat. Wild sorts ol tin* tahbv ortler are coarser, ami not so good I to (>os. , , , , 

and silky m etlect as when domestically reared, \ahie ol tin* j Fox, Urev -Sizt* 27. m m. Has a close daiK «liab umleiwiol 
black softs 2(1. to ^s. Wild 0(1 to 14s. Some small wild cats, vei y > with yellowisli grizzly, gre^ , leguku and ((..use top li.ui. Hn 
DOor liat liir of a pale fawni colour with yellow .spots, are mipoitid . ina)ori(> le^ed toi the li.ide tome Irom \ ngim.i .iml the 'Mndhein 
om u.s(‘d lor linings. Value 5.td. to is id I and western parts ol Ihe United States 1 Imse Horn th.‘ vyest .ne 

Cheetaii. ---Size of a .small leopard and similar 111 colour, Imt lias | larger than Hit* uNeragt-, with more tur of a 'tl 

lilack spots in lieu ol rings. Only a lew are now' iinport«‘d,w Inch are } is laiih .sei Mceal-k* lor carnage rugs, the leallMU being stout, bn i s 
LLsed lor iiidls. Value 2S. (xl to i8s. 


h.ushness ol tpiaaty ami nontU'st.npt tolour does not tontribuli- to 


CiiiNCiiTT.i.A, Ui!.KrviAN luid BOLIVIAN. - Size 12 7 in, liir i to 

r I in. deep. Delkate blue-grey with black .shadings, one of iiatnieN 
nicest beautiful productions, thongli not a duiable one. Used ioi 
ladies’ coats, stoles, mutts, hats and trimimiigs. A’eaiiy liecommg 
scarcer and mo.sl co.stly. Value 8s (kI to Yis. 8d 


make it a. lavourite. Value ()d. to .|s. (gl 

Ju>x, [ArANKSE.- - See ho\, iivd, and Hat toon, below 
Fox, 'Kii. Size 20 ' o m. Tht* uiiderwool is shoit and soil, .is 
I*, also’ Hie top hair, wim'.h is ot very pale grey imved w'lHi some 
\ellt)W’isii while liair. It i.s tlie smallest ot loxes, and is lonnd 111 
( invriiii I A I A Pi ai a inconirtlv n.imiul an. I known m llu- track- ; Pau.icl.i .in.l tin- nortln-ru sc-c tion of lln- Uiulc-cl St.itc-s. It is simiUr 
a lanfdi m^hi b mii.iI... s 1 «-ci. s, Imt ow.nK in colour .uul .,.i.U.ly to lln- p.ainc- lov an, to many k-mis lie. i ■ 

to kiwnr lutitXs warmer Vliinatic eoiulilions ol tn.I.ilalioi, ! wnrim-i zones, sii. I. ,s Irom Inikey, -.islerii -Xsia and cKcwIni.. 

IS smaller w„h Itd'S^'sX ' I’o.y.' ui'i- m;.- 1 , - . .I.«..«h a lew kinds are mini. lar«.-.. 

b(‘iiig tUTkei .1 ml tin top ^ ^ 1 ^ \swith the ' The uiiderwool is long and soft and the li.ui plentilul and strong. 

Value 4.*L 2 ( 1 . to H is found widely m the northern parts ol Amenea ami m smaller 
' numbers south ol the United Slides, also iii ( lima, Ia|).ni and 


])etter kind, and the picked skins aie most effectne \s with the 
best .stirt it IS not servit cable leu* lon.stant wear. 

'27s. (>d 


'27.s (>ti. . , , « in 111 »t imed dsotioiu Soul li Xmeiiia. | Viistralia. The tolours vary fiom ]>alt* yiTJow'ish to .1 OarK leo, 

( ,.iNCHlL.,ON.-. Size i J ^ vdlower Umn Uundulla. ^ semn- >..-mK v.-.v l.riUiant. Those- ol K.....s<-.l.atk i a..- i.U. and Inn- in 

I'lir IS longer and wiakii 1 ‘i,„,,i,.,i imnortalicm. Value ! ciiiality. l-'aitliei iioitli, c-siH-c-ially neai lln- sea, lln- Inr is coarse-. 

Probably a creis-sbred animal, \ 1 i When- tin- be-sl coloiiie-el skins aie- nol iise-d lor e-.triiage- nil's the-y aii- 

is. e>d. to i()S. 8d. 1 . I I , 

■ Ueer, Chinese and Easr 1 ndi\n. Small, light, in-lte-.l skin 
the; majority of which arc useil for mats l{.-..iek-.-r and olln 
varieties are of little mt.-.cst lor use- otlies than lioi.h) m..t 
•l-henisanels are taken for the leafli. r tra.h-. \ .due ot rinnese is. -i 


IS. ()d. to i()S. 8d. Mil, oil, 

' Deer. Chinese and EAsr Imhxn. -Small, light pelte.l skiiia, 

’ ... • 4. o 1....,- other 

m.ts 

Thousands are taken for the leafli. r tra.le. \ .line or e .....e-s.- zd. 

-The ^oiily dogs that an use-d m fin- tur track- 111 civihzc-el 

countric.s ar^U Jsc i^iport.-el f . on. numt, -kic-h are- Inuvy 

coarse, .and only used in the cheaper trade, cliie-lly lor nigs. \.ihn 
6d. to IS. 

Dot; Wolf.— S ee Wolf, below-. 

Frmine.-Sizc 12 «' 2.1 in. Underwool .short and even, wilhashadt 



hnfng^stoles, muffs and tnmmmgR, also lor mnlxllishment ol 

British state iiarliamenlary and legal rol»(*s. \\ hen tins fur is 
tJiitisn Sian , t pit.r.es it is styled miniver, 

KSTrora ii^l* »«.! .'t II.. WnstK... "I Br.ti.1. 


e.vteiisively dyed, .uid badger .iml oHier while hairs aie inserled 
to reseiiil le silver itix. I hey «iie also (Iye«l a .saiile eolom The 
skin.s, heing Hie strongest ol' loxes’, both m the Im and ixll. are 
ser\ jceable. The prejiaratmiis in imitation ol the nalnnd him k and 
1 silver sort^ are very good .ind attiactive. Value i* . to .ps. 

lu)X, Sli'VF.R. Siz(* pi/- KJ m - Uiiderwool ilose and lim*. lop 
hair black to .siKery, 3 in. long '1 be Im iiptm U.e necks usually 
luns dark, almost Idack, and in some ca.ses tl»(‘ Iur is black lia.ll way 
down The length ol Hi(‘ skm, in rarer t.ises lliree <piai ters ol the 
length and, in Hie most excejitional mslam's, Hie whole leiigtli, 
and will n this i** Hie case Hu y .ue known as * Natural Black 
and leteh (‘iiormons prices Tin* even ilvery sorts are higlil'' 
esteemed, and ttie fur is one of Hie most effeciivt* and jincioiis. 
The fm(*.st art* taken m Labradm . The larther south they are found. 
Hie i>oorer and coarser the Im The brush has invariably a white 

tip Value /i to / 120 ,, 

Fox White. - Size 20 - 7 m. Animalsot this -.pecies are gener.illv 
small 111 size and inhabit tlie cxtreim* nortliern sections ol Hudson 
Bav, Newlonndkmd, Greenland, l^iliradoi and Silx rja. J lu; 
Caiiadiari are silky in nature and incliiu'd to a creamy colour while 
the Siberian an* more w-oolly and rather whiter. Iho*^* taken m 
central Asia near or m (Tnnfse territory ere poorer and yt'llowish 
The imderw'ool in all sorts is gciuirally ol a bluisli-grey tone, Iml the 
lop hiiir in the depth of w-mter is usually full enough in quantity to 
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ixwle any sucli variation. Those skm.s m which the imderwiool Is 
quite wJiitc arc rare and iniich more cx|->ensive. In summer speci- 
mens of this species, as with other white furred animals, have slightly 
discoloured coats. The skins that are not perfectly white are dyed 
jet black, dark or light .smoke, violet-blue, bhie-grey, and also in 
imitation ol the drai) shades of the natural lihie. Value iRs. to 66s. 

Genkt. —.Size 10x4 in. The genet propt-r is a small white spotted 
cat found in Europe, but the quantity is too .small to l^e ol commercial 
interist J lic name has been adopted lor the black cats used so 
much in tlu* tradi*. (See CVd.'t, above ) V.iluo is. to 6s. 6d. 

(jOAfs. Size varies greatly. The European, Arabian and EjiSi 
Indi.Lii kinds are seldom ii.‘iecl lor rugs, Ihe skins arc chu'fly drcssc^d 
as leather lor books and lurmtiire, and I he kids lor boots and glove.s, 
and tin* finer wool and Inin are \vf»v(*ii inlo various materials. Many 
from Uus.si}i me dyed black for floor and carnage rugs ; tln^ hair is 
brittle, w’lth jioor underwool and nol verv durable; the cost, however, 
IS small. The C'hinese exjiorl tlious;inds ol similar skins m black, 
giey and wliite, usually reai-y dressed ami made into mgs ol two 
skins each. A great many me dyed bl-ick and brown, in imitation 
ol bear, and are ii.sed largely in tJie western jiarts ol the United 
States and Canada lor sleigh and rarriagt' rugs. Many are used for 
tlieir leather. 1 housa.nds ol the kids are also dyed black and worked 
into cioss'shaped pieci'S, 111 which shajie they are largely exported 
to rie.nn.in\', I^'rancc, (»reat Jlrilain and America, and .sold by the 
retail as caracal, kid or caracul. 'Flie gn‘y ones are m good <lemand 
lor motor coat.s. I'he word caracul has been adoy>fe<l from the 
'i'urkish and signilii's black -eared. S«*e also Ltvnhs^ carnctil. Value 
of Chme.se white 6d. to t>s. (nl. ; erey, .4s. to 6s. qd 

Th(‘ Angora fioin the lieiglil.s ol cenlial Asia Minor has curly, 
Ulmtv, silky, white w'ooi, 4 to 7 m. long The lur is not used in (*reat 
llrilain, .is lorinerly, and the giealer <ni.i.ntitv, known as mohair, 
IS now iin])orted ioi purposes ol weaving, Fhis sjiecies ol goat was 
.some veais since mtioiluced into ( ajie (“olony, bul ils wool is not 
so good as the Asiatic breed, (iood l)usmess, however, is done wdtli 
the product, hut clnelly lor leather. Value 4s. to 12s 6d. 

Tlie Mongolian goat lias a very soft silk undeiavool, and after the 
long top h.iir is remov'ed it is dre.s.sod ami imported and erroncoii.sly 
namerl moullon. Tin* colour is .1 hglit lawn, hut it is so jiale that it 
lends ilsell to be dyed any colour. It was jiopiilar some yi’ars since 
m the cheajiei tiade, Init it is not now much seen m Tiuglaiid Value 
2S. lo 6s 

The Tibet goat is .similar to the Angora in the liiieness ol its wool, 
,ind niaiiy are used in tlie making oi ra.shiuere shawls. The 'fihet 
lamb so largely nnporled and u.sed tor chiklren’s wear is often mis- 
called 'Fillet goat. Value 3s. to 7s. 6d. 

Guanacc).* Size 30 x 15 m. l.s a species ol goat found in Uata- 
gouiii and other jurts pt ^ontU America. It has a very long neck and 
••vceedingly soft woolly fur of a light reddish- fawn colour with very 
while flanks. It is usually im|>orted in .small (piantities, n.ative 
dre.s.si‘d, and ready made into mgs The diessmg is hard and 
hritlh'. If the .skins are dressisl m ICurope they afford a verv coin 
tortable rug, though a very marked one m (‘fleet. 'Fhey have a 
similar wool lo the vicuna, but coar.sei and redder ; both are largely 
used in South America. \'aliie iS. to .j.s. Od 

JIamstfr. .Size x 3^ in. A destructive lodeni, is found in 
great nurubers in Ku.s.sm and (rcrmany. The fur is very flat and noor, 
ol a Yellowish pale brown with a little marking ol black. iVing 
ol <1 light weight it is used loi linings Valiu' 3d. to is 

llAKi' Si/e 2.| X in. The common hare of Kuropt^ dcH's not 
much interc'st the fiiriier, the tiir IxMiig chiefly used hv makeis of 
hatters’ telt, 'Flie while hares, howiner, of Russia, Siberia and other 
r(‘gions 111 the .Arctic circle are very l.irgi'h' u.s<vl in the cheapei trade 
of Eurojie, America and the Ihitish colonies. The liir is of the 
wildest when killed in wintc*r, and th.'it upon the flanks of the animal 
IS MTV much longer than that upon its back. The Hanks are usually 
c lit oti and made into nuifls and stok’s. The hair is, however, brittle 
and l.s nol at all durable. This fur is dyed jet black and various 
shades ot brown and grey, and manufacturecl into articles for the 
small drapers and foi evjiort.ition The North .Am<'rican hares 
arc also dyed black and brown and u.sed in the same way. Value 
of whiit‘ 2d to yl. 

jACKAi..- Size 2 fo 3 It long Ts found in India and north and 
south Africa. Indian are light brown and reddish, those from the 
t ape are dark grey and rather .silvery. E'ew are imported. Fur 
generally poor and harsh, only suitable for carri.ige rugs. Value 
IS. lo 3s (ul. 

Jac.oar. — Size 7 to 10 It. long. Ts found in Mexico and Hritish 
H6ndura.s. Fhe markings are an irregular ring formation with a 
spot in the centre. f.«>opards ha\'e rings only and cheetahs .solid 
spots. Suitable only lor hearthrugs. Siijiply very limited. Value 
5s. to 45s. 

Kai i*t;A. -See .S(U/s7/‘A', bekwv 

Kanoaroo. - The sizes vary considerably, some being huge, 
others quite small. The larger varieties, viz. the red and the great, 
do not usually interest furriers, the fur being harsh and p<K)r without 
uiidcrwool. They are tanned for the leather trade. The sorts used 
lor carnaue aprons, coat linings and the outside of motor coats 
include blue kangaroo, bush kangaroo, bridled kangaroo, wallaroo, 
\ellow kangaroo, rock w^allaby, .swanqi wallaby and short-tailed 
wallaby. Many of the RW»am]) sort are dyed to imitate .skunk and 


look well. C^enerally the colours are yellowish or brown. Some ai*e 
dark brown as in the swamp, which being strong are suitable for 
motor coats. The rock wallabies are soft and woolly and often of a 
pretty bluish tone, and make moderately useful Carriage rugs and 
]w*.rambulator aprons. The redder and browner sOrts are also good 
lor nig.s as they are thick in the pelt. On the Kuropean continent 
many of these are dyed. The best of the lighter wT’ights arc fre- 
(}ucntly insufliciontly strong in the hair to .stand the friction of wear 
m a coat lining. Value, kangaroo (jd. to 3s., wallaby 1 Ad. to ss. 3d , 
wallaroo is. to 5s. 6d 

Kids. — S ee (lurd.s', above. 

Kolinsky. — Size 12 in. Is one of the marten tribe. The 
iindcrwool is .short and rather weak, but regular, as is also the top 
hair ; the colour is usually yellow. They have b('cn successfully 
dyed and u.sed as a .substitute lor sabli‘. They are found in Siberia, 
Ainoor, China and Japan, but thc' best are from Siberia. They an* 
light 111 weight and therefore suitable for linings of coats. The tails 
ar(i iisc'd for artists' “ .sable " bnishes. The fur has often been 
designated af* red or 'Fatar sable. V'alne is. 6d. to 4s. 6d. 

Kamu.s,-- Thc sorts that primarily interesf the fur trade in Europe 
and Amen(‘a are those from south Russia, Persia and Afghanistan, 
which are included under the following wholesale or retail com- 
nic'rcial terms iVrsian lamb, broadtail, astrachaii, Shiraz, liokharan 
and caracul laiui). With th<‘ ]>ul>hc the general term aslrachan is an 
oldoiie, embracing all file above curly. sorts; the Hatter kinds, as broad 
tail and caracul Jamb, have always Ix'en named .separately. Tlu* 
IVrsian lambs, size iH ^ ij m., are the linest and the lic.sl of them. 
When dressed and dy(*d they should luive regular, close and bright 
curl, varying horn a .small fo a very huge one, and il of e(jual size, 
legularity, tightness and biightnev;, the value, is conqiarativelv a 
mailer ot fancy. 'Fhc'se fhaf are dull and loo.se, or very coarse and 
lial 111 the curl, au‘ ol lar less market value. 

All the alxive enumerated lambs ari* naturally a rusty black or 
brown, .and with very few exe(*ptions .'ire dyed a ]i‘t Mack, l.iistie, 
however, c.annol be imiiarted unless th'* wool was originally of a 
silky natuie. IJro idtads, size 10 > 5 111,, are the v(.ry young of the 
IVrsian .sheep, and ani killed before tin* wool lias time to develop 
beyond the Hat wavy stale which can bi* best conifiared lo a jiiece 
ol moire .silk. Fhey are iiatunilly exceedingly light m weight, and 
those that are of an even pat U rn, jiossessiug a lustrous sheen, are 
costly. There is, notwithstanding, a great demand for these* from 
the fashionahle world, as not only are they very effective, ]>ut lieing 
so flat in the wool the figure of the wearer can he .shown as jxThs lly 
as m a garment niaxlf; of silk. 1 1 cannot be regarded as .an economical 
fur, as the pell is too delicate to insist li.'ird wear 

J’crsian Tamb jince i2s. 6d. to 25s. 

ihoadUiil ,, los ,, 35s. 

Astrachan, bluraz and liokli.aian lambs, size 22 by <) in , are of a 
coarser, loo.scr (uiJ, and chieHy iisixl lor coat linings, wliile tJic 
l\‘rsians .are us(‘d for outsid(‘ ot garments, collars, i ulfs, .stoles, iniiHs, 
hats and trimmings and glovt'S. The so-called cai.icul lambs, size 
i'2 X (> in., are th(‘ very young of the astv.achan sheeji, and the pick 
ol them are almost as effective as broedtails, although less fiiu' in the 
texture. See .nlso remarks as to caracul kid under aliove. 

Astrach.iu jirice is. to 5s. (xl. 

Caracul J. ami) ,, 2s. (xl. ,, los. (xl. 

Shiraz ,, 4s. ()d. ,, los. 

IJokh.'iraii ,, IS. ()d. „ 3s. 6d. 

Grey l.ambs, .size 24 x 10 m., are obtained from the Crimea and known 
111 the trade a.s “ crimiuers." 'Fliey aie ol a simikii nature to the 
caracul lambs, but loov’r in curl, ranging from a very light to a 
dark grev. The best are the pale blui.sh greys, and are chiefly u.sed 
lor Lidu‘s' coats, stoles, miifls and hats. Price 2S. to 6s. Mongolian 
lambs, size 24 x 15 m., are of 11 sliort wa\ \ loose curl, creamy white 
coJotii, and aie usually exj^orted Iroiii riiin.a dressed, the majority 
being r(>ady-made inlo cross .sha])v‘d coat.s or linings, 'Fhey are u.sed 
jirmcipally for linings of good evening wraps for ladies. Price is. 
to 2s. ()d. Slink lambs come from South America and China. The 
former are very small and generally those that .are stillborn 'Fhey 
have a yiarticul.arly thin jielt with very close wool of minute curl. 
'Fhe China sorts are much larger. The smallest are used for glove 
linings .and the others for oper.i cloak linings. Price is. to 6s. 6d. 

J^fopard. — S ize 3 to 6 ft. long. 'Fhere are several kinds, the chief 
being the snow or oiinee, Chinese, Bengal, Persian, East Indian and 
African. The first variety inhabit the ITim.alayas and are beautifully 
covered with a fleep soft fur quite long comp.ared to the flat harsh 
hair of the Beng.il sort. The colours are pale orange and white with 
very dark markings, a strong contra.st making .*1 fim* effect. Most 
artists prize these skins above all others. The Chinese are of a 
medium orange brown colour, but full in fur. The East Indian .arc 
li*ss full and not so dark. The Bmigal .are dark and medium in colour, 
short and hard hair, but useful for floor rugs, as they do not hold the 
dust like the fuller and .softer hair of the kind.s previously named. 
'Fhey are also used for diiimnuTs’ aprons and saddle cloths in the 
lndi.m army. The African arc small with pale lemon colour grounds 
very closely marked with black spots on the skin, the strong con- 
trast making a pleasing effect. Occasionally, where something ver>' 
marked is wanted, skating jackets and carriage aprons are made 
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from llic softest and flattest of skins, but usually they are made into 
settee covers, floor rugs and foot muffs. Value 2s. to 40s. 

Lion. — Size 5 to 0 ft. long. ' 1 'he.se skins arc found in Africa, 
Arabia and j)art of India, and are every year becoming scarcer. 
They arc only used lor floor rugs, and the males are more highly 
esteemed on account of the scM-oll of the mane. Value, lions' £jo 
to ;^ioo ; lionesses* £5 to £25. 

Lynx. —Size 43 x 20 m. The uiulerwool is thinner than fox, but 
the top hair is line, silky and flowing, 4 in. long, of a jiale grey, 
slightly mottled with fine streaks and dark spots. Tlie fur upon the 
flanks "is longer and white witli very pronouuccil markings of dark 
spots, and this part ot tluJ .skin is generally worked se]>arately from 
the re.st and is very effective for gown ti iiniumgs. Where the colour 
is ol a sandy and reddish hue tlie value i.s tar less than where it is 
of a bluish tone. They inhabit North America as f.ir i^iuih as 
California, also Norw^ay and Sw(‘deii. Those from the Hudson Bay 
district and Sweden are tlie best and are very similar. Those taken 
in CeiiH-.d Asia are mo.stly used locally. For attire the skins manu- 
factured m Kiiropc are generally dyed black or brown, in which 
state it has Ji similar appearance to dyed fox, but having less thick 
underwool and liner li.ur tlovvs freely. Tlie linest .skins when dved 
black are used very largi*ly in America in place of the dyed black 
fox .so lasliionabJe tor inourning wear in (ir(‘at Bnt.iin and France*. 
The British Hussar biisbitvs are madi* ol the daik blown lynx, and it 
is llie fiee silky easy movement ol the lur with the* least disturbance 
m till' atmosphere that gives it such a ]»leasiiig <Tfecl. It is used 
tor rugs ill its natural state and also m Turkey as trimmings for 
garments. Value 13s. bd. to 5()S. 

Lynx Cat or Hay Lynx. - Is about half the size and depth of lur 
of a lynx ])ro])er, and inhabils the central United States. It is a 
flat and reddi.sh fur c'-onijiared to the lynx and is suitable for cheaj) 
carnage aprons. lew ( oine from Canada and are of bettor qnalitv. 
Value 3.S. to j 5s. 

Al AKMu i . -Size 1 8 X 12 m. Isa rodent and is found m conaid'Table 
numbers m the south ol Jhu.ssia. 'J'he lur is a yellowisli brown and 
rather harsh and brittle and has no ii!id(‘rv\(-ol. Siiict;, however, 
the value ol all good liirs has adv.iiiced, dyers and manufacturers 
have made ver\ succcssliil ellorls with tins lur. 'flie Viennese have 
been jiarlicul.iily sueces.slul, and Uk'ii metiiod has been to dye the 
skins a good brown and llii’n not put in tlie dark stripe's, which 
exist in .salile and iiiiiiU, iinlil the g.iiment or aitick* is finished, thus 
obtaining as jierlet.lly symmetrical effects as if tin* articles u(‘re 
made ol small skins msUsnl ol laige ones. Marmots are also found 
in North America, Caii.ida .and ('Inna , the be.st, iiowever, come from 
Russia. It should .ilw'.iys be .1 clieap fur, having so lew good qualities 
to recommend it. Value, yd. to is (xl. 

MAKTiiN, A.MJiUlCAN, -See lielow. 

Marikn, Baum.— Size 10x 5 m. Is sometimes called the pine 
marten, and is found m quantity m tlie wooded and mountainous 
districts of Russia, Norway, Cermiiny and Jswitzerkind. It possesses 
a thick uudeiwool with strong top h.iir, and ranges from a pah* to .a 
dark bliiisli brown, 'ilic best, Jrom Norway, arc very tlurabh* and 
of good a])]H’.'ir,tuce and .111 excellent sn Institute tor AnicTican sabh*. 
The tails when s])lil into two or three, with small stri])s r)l nariow 
t.ijH* so as to separate. Hu* ollierwi.se dense lur, lorinerly made veiy 
handsome .sets ot Ininiinrigs, lies and mulls, and th<* probabilitu's 
an*, as with other Jashious, such u.se will have its period of revival j 
V.diie ()S. to 85s. 

Marficn, Black. — See Sktinli, below . 

Marten, JaI'ANicsi-,. — S ize 1^ x 3 m. Is ol a woolly nature with 
ratJier coaise toj» hair and quite ^'cllow in colour. 11 i.s dyed lor 
the cheap tiadi* for boas and mutts, but it is not an atlnictiv(* hir 
at the best <it times. 11 kicks a silky, bright and fresh a]»pearaTire, 
and therefore is unlikely lo be in great fleinan(l,exc<*pt when* economy 
IS an object. Value os. od. lo 18s. (ul. 

Marj'en, SioNE.— Size, and (inalily simikar to the Iraum , the 
colour, however, of the iiiiderwool i.s a slony while and llie lop hair j 
IS v(*ry dark, almost black. They live in locky and .stony districts. 
Skins of a pale bluish tone an* geiier.illy used 111 their natural slate 1 
101 stoics, boas and muffs, but the less clear coloured skins are dyed 
111 beautiful sluadcs .similar in density to the dark and valuable saliles j 
Irom Russia, and are the most »*f'h*ctive skins that can be ]>iirr.liased | 
at a reasoiialile price. The tads have also been woiked, m the. | 
manner explained with regard to the baiim marten, as .sets ot trim- 
mings and m other forms. Stone martens arc found 111 Russia, 
Bosnia, Turkey, (Greece, Germany, the Aljis mid France. The 
Bosnian and the French are the besi in colour. 'Flic Asiatic .sorts are 
less woolly, but being .silky are. usi'iiil when dyi'd. Then* are m.iny , 
Irom Afghanisb'iii and India which are too jioor to intiTcsl tin* 
European markets. \‘aliu* 7s. (ki. lo zos 

Mink. — Size ib v 3 m. Is of the anijihibious class and is found \ 
throughout North AmcTica and in Russia, ("hina and Japan. The 
imderwool is short, close and even, as is also the toj) hair, which is 
very strong. The best skms are very dark and an' obtained Irom j 
Nova Scotia. In Ihc central .states of America the colour is a good 
brown, but in the north-west and .south-west the fur is coarse* and 
gener^ly jiale. It is very durable for linings, and is an economical 
substitute for sable for coats, capes, boas and trimmings Values 
have greatly increased, and the fur jx)s.st‘ssing good qu.dities as to 
colour and durability will doubtless alw'avs be in good request. 


The Russian species is dark but flat and j'oor in quality, and the 
Chmese and Japanese are so pale th.it lluy are invariably dyed. 
Thesi', however, arc of very inferior nr,turc. Value of American 
3s 3d. to4()s., Japjinese 3d. to 2s 3d 

Moi E. — Size 3.1x 2 .! m. I!loles are |dentiful in the British Isles 
ami Kurope, and owong to tlu-ir lovely velvety coats of exquisite 
blue sliade and to the (i(*aniess ol other furs aie much m demand. 
Though the fur is ciKxqi in ilsell, the exjiense ol dressing and W’orking 
up thc.se little skins is cotisidcrabk', and they possess the uimiue 
charm ol an exccptinrvd colour wulh little weight of pelt ; the (juality 
ol resistant e lo liicliou is, however, so slight as to make them expen- 
sive in wear. The best are tin dark blue from tin* Fen distnct ol 
Cainbridgi*shire m England. Value LI. lo 2(1. 

Mongolian Lamhs. - See above 

Monki* V, lii ACK -Size 18x1 in Among the specK'sof monkeys 
only one mteiesl.s to any iMeiil the liii ti.ide, .mo tiiat i-. the black 
monkey taken on the w(*.st coiet ol Aliici {Coitthus saiatms) The 
hair IS very long, veiy black and bngiil with 110 nii(ii‘i\vo()l, .iiul the 
whitt* ]>(*ll ol the base f> the Jiair, by reji''On ol the gic*.if coiiliasl ol 
colour, is very notu cable 'J'he skms wen* m i8s“ v(*ry fa.shionabic 
m 1 ‘higl.ind lor slole.-^, mulls and tnnumugs, find m .Ameiica also as 
recently as 1800. They an* now mostly botiglil ioi (hrmaiiy and 
lilt* ccmlinenl. Value bd. to is (>d 

Moui lon Size / 15 111 Is .1 .slu-ep found m Russia .md 
Corsica and now very little 111 demand, and but lew an* impoited 
mto (heat liiitain. Many Mongolian goats wulh the long ham. 
pulled out are sold a.s mouilon Valm* 4s. to 10s. hd. 

iMl:sk*Ox. Size ('1 > \ It 'Phesi* animals have a dense coal ol 
line, long brow'n wool, willi \eiy long dark browai h.in on the head, 

} flanks and tail, ami, 111 llie ci*iilre, a peculiar j>al(* oval maikmg 
riiere is no other lur 1h.it is .so thick, .md it is einininilly stnl.ible 
tor sleighing rugs, lorwlm li juirpose it 1- highly pnz'-d m C.in.ida 
'I he musk-ox inhabits tin* north part ot CimMiland and p.ivl 
Canada, but in very limited numbers Value 10s to i jos, 

MrsquAsii or Musk-ICai-, Brown .md Black Russian. Sjz( 
iix8 in. A very prolilie lodeitl ol the .imphiluons cl.iss olit.imed 
i Irom (Caii.ida and the Hnited States, .siiml.ii in h.ibit to tin* English 
vol(*, with a l.iirly thick and even biowii imderwool and rathei 
.strong top d.uk h;»ir ol medmm (huiMty. It is a very usetnl lur ioi 
men’s t.oa! linings and I.hIks' drixmg or motoring co.ils, being 
warm, durable and not too heavy. It the colour \\(*n' less motley 
and the joins b(*tw'(*(Ui Hk* skms could be m.tde J(\ss noticeable, it 
would be largely m (l(*maiid lor stoic s, ties and nnitfs. A*, if is, this 
fur Ls only used loi Ihe.si* smaller .irlirles lor the ch«*aj)er traih* II 
has, how'ovt^r, of late y<*ars beiui “ unliaiied," the undc'vwool (lipjied 
very ev(*Ti and then dyi'd se.al (olour, m which w.iv \’(‘iy ii.si jul .md 
attractive garments an* su])])li(‘(j at le.ss tli.in halt flu' cost ol the 
cheaper 'calskins Tlu^y do not we.ir as will, howevei, as lie* pelt 
and liie wool . 1* not ol a slu'ngfh eomjiarable to those of se.ilskm. 
With c.'ire, h.owever, siu li a ganmiit l.ists sullitienlly long to w.'irr.uil 
the present outlay. V'aliK* 3 Id lo is od 

'J'here is a so called blai'k vsirielv tound in i k'l.ivvare and New 
Jersey, but tin* number is vt'iy .small compared to tlie blown species. 
'1 hey an* I’xcellent lor men'*^' coal linings and the ouIskU* of I.idu s’ 
coals, for stoles, mufis, ( oHars and nilfs. V.'iliie lod to 3s yd. 

'J'he Russi.'in irmsr|iiash is veiv .sm.ill, y ' 4 m , .md is liimti*!! lu 
numbers com j»a red to the brown. ( )nly a tew llinns.'n(ls an im 
ported to London 1 1 is ol a vciv pn-itv silv erv-l>liie sli.ide ol (‘ven 
wool wulh very hi lie silkv top h.'iir, h.iMllg silvii y- white sid»‘s and 
.illog(*tlit*r a very m.nked ell(‘ct 'Hie odour howevei, even ;ilt'-i 
dressing is rafhei pungent ol niiisk, wliicli i.s geiier.dly .111 objei '.on. 
Value 4s to bs bd 

Nu'JKIa. Size 2ii y 12 m Is a lo'k nt know'ii in ii.itiiral histoiv 
.IS the coyjui, about half the size of .1 Ixni'ci , and wh'-n iinli iired Ini'-, 
not more tliaii Jralf, g(*ner,illv k the dejilh of Im. vvlinh is alo 
not so close. Formerly Ifn' lur was only im d lor li.att< rs' 1 »' 11 , but 
with the rise jn prices ol liiis tliese skms h.ivi* lieen moie ( .irebillv' 
removed and — with imjiioved dressing, iiiihaiimg ;md silveiiiig 
processe.s the best providc*s a very elfeitive .md .siiit.ible lur lor 
kidies' coats, cjijies, stoles, mnff.s, hats and glove.s, while tlif- lowei 
(jiialities make very useful, light W'eigliled and mexpetisivu* linings 
for men’s or women’s driving coat.s. It is .dso dv< (l se.d.skm colour, 
but its woolly nature renders it le.ss elledive Than Uk* more .silky 
muMjuasli. "J'hey an* obt. lined Irom tbe noitJi<rri part of South 
America. Value is bd <0 bs. (id 

()( M err.— Size j() x 1 ^ m. Is of the n iture ol a k'opard ami 
picltilv marked willi .stripes and oblong spots. Only a lew ;iie now 
im]>ortc «1 troni South AnieTie.i for carn.igc* ajirons or mats. The 
numbers are vc*iy limited X'alue is to i.s. bd. 

Opossum, AmY.hk an Size 18 x ro in Ts a marsupial, a rl.iss 
with this exception not met with out of Australia. The underwo(»l 
IS ol ;i very (lose fri/zv' naliire, .'ind iie.arly w'hite, W'itli long bluish 
gr(*y mixed with some bla(.-k toj) li.iir It is only toiind in the cc*nlr.il 
.sections of the nnit(*d Slates. About 1870 in Engkind it was dyed 
dark brown or black .and used for bo.is, muffs ;md trimmings, Imt 
until recently has bei n neglected on tin* caintment Wilb, however, 
iec<*nt experiments in bnnvn and skunk coloured dyes, it bids f.m 
to become a popular lur. Value zjd to 3s f^)d. 
j Opossum, Australian Size iby8 in L .1 totally different 
* nature of iur lo the Ani(*rican. Altliongh d ii.'s wool .and lop liaii, 
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the latter is so sparse and fine that the coat may be considered as 
one ot close even wool. The colour varies according to tlie district 
ol origin, from a blue grey to yellow with reddish tones. Those 
from the iieighlKnirhoofl of Sydney an* light clear blue, while those 
from Victoria are dark iron grey and stronger in the wool. These 
animals are most prohlic and evidently increasing in numbers. 
Their fur is prelly, warm and as yet inexjiensive, and is nsefiil for 
rugs, coat linings, stoles, muffs, trimmings anrl perambulator aprons. 
The w'orst cokuired ones are fretpiently dyed black and lirowm. 
The most pleasing natural grey conn* trom Adelaide. The rcddc.st 
are the ehcaiiest. Value jjil. to 3s. Od. 

Op<).sslim, Rinotailkp. - Size 7x4 in. Has a very short close and 
dark grey wool, some being almo.st black. There are but a few 
thousands imported, and being so flat they are only of use for coat 
linings, but they are very warm and light m weight. Value 6d. 
to lod. 

Opo.ssum, Tasmanian (grey and black). — Size 20 x 10 in Is ot a 
similar descrijitioii, but darker and stronger in the wool and larger. 
Besides these there arc .some very rich brown skins which were 
fonm*rly m such request in Europe, especially Russia, that undue 
killing occiirnid until 1899, when the government stopped fora time 
the taking ol any of this class. They are excellent for ciuriage 
aprons, being not only very light in weiglit and warm, but handsome 
Valine 2s. Pd. to Hs. Pd. 

OiTKR, RiVKR. -Tlie. size varies considerably, as does the nnder- 
w(K>l anti the toji hair, according to the country of origin. There 
are f»*w rivers in tlie world where they do not live. But it is m the 
colder northern regions tluit they are found in the greatest numbers 
and with tin? best lur or under wool, the top hair, which, with the 
exception ol the scarce and very rich tlark biown .sjxHumen.s they 
have in common with most aquatic anniuils, is juiIUmI out betore the 
skins are Tnaniit«i.ctured. Most ol the best river otter comes from 
Canada ami tlu' United States and averjigi’s yi x 18 in. in size. Skins 
from (lerinany and China are smaller, and shorter in the wool. The 
colours of the under wools ot river otters vary, .some being verv 
daik, others almost yellow. Both as a fur ami as a pelt it is exliemely 
strong, but owing to its short and close wool it is usually made uji 
for the linings, collars and cufts ol men’s coats. A largo number of 
skins, after iinliainng, is dyed seal colour and used m America. 
Those itom hot climates are very poor in cpiality. Value 28s. to i i8s. 

Ottrr, Ska. - Si/.e 50 25 m. Possesses one of the mo.st beautiful 

of coiits. I Tnlike other aquatic auiinals the .skin undergoes no process 
ol unhairing, llie lur being ol a rich dense silky w'ool with the .soltest 
and shortest ol waler luiiis. Tlu' colours vary Irom pale grey blown 
to a rich black, and many have even or uneven sprinkling ol while 
or silvery-wliile hairs. The blacker the wool ami tlie more regular 
the silver points, the more valuable tlie skin. Sira otliTs an', un- 
fortunately, decreasing in numbers, while the demand is increasing. 
The fur is most highly esteemed in Rus.sia and China; in tlie l.iiter 
country it is used to trim mandarins’ stcite robes, in Kiiro})e and 
Ameriea it is luucli ii.sed foi collar, long lacings and cufts of a gentle- 
man’s c0.1l , such a set ni.iy co.st from 3^,200 to £()Oo, .iml in all prob- 
ability will soon cost more. Taking into consider.it ion tlie size, 
it IS not .so cosily as the natural black fox, or the darkest Russian 
sable, which is now the mo.st expensive ol all. The sm.iller ami young 
sea otters ol a grey or brown colour are of small value comparetl to 
the large dark anti silvery ones. \ alue ^10 to ^220. single skin 
has been known to letch /,4<»o. 

OuNC’K. —See Ltopani ^ above. 

Pkrsian l.AMUs. -See Lambs , iibove. 

pLAi YHiJS. — Size 12 X S 111. One ol the most .stngulai of tur- 
beaiing animals, being the link between bird ami beast. It has fur 
similar to otter, is ol .Kpiatic habits, being web-ftKiletl witli spurs ot 
a cock ami the bill ot a diiek. The skins are not tiblaiiied m a.iiv 
numbers, but being brought ov'er by travellers as curiosities ami 
u.sed ft>r muffs, collars and culls, &c., they are included heie foi 
reteience. Valm* 2s. to 3s. Pd. 

Pony or Tatar Foal Size 30x 20 in. These skins are ol 
comparatively recent importation to the civilized world. They are 
obtained irom the young of the numerous herds of wild horses that 
roam over tlu* ]ilains ot rurkest.iu. 'I'lie coat is usually a shade ol 
brown, sometimes greyish, fairly bright and with a suggestion oi 
waviness. Pselul for motor coats. Value 3s. to los. Pd. 

PiTMA. — Size ft. Is a native ot Sontli America, similar to 

a lion in h.abits .nul colour ot coat. The h.Tir jiml jiclt is, however, of 
less slrengtli, .iml only a tew are now used loi floor rugs. Value 
5s. to 10s. 

Racxoon. Size 20x12 in. Is an animal varying considerably 
in .Size ami in quality and colour ol tur, according to the part of 
North .\niorica in which it is found. In common p.arlance, it may 
be descnbetl as a sju'cies ol wnld tlog with close .ilfinity to the bear. 
The underuool is i to in. deep, pale brown, with long top hairs 
of a dark and silvery-grey mixture ot a grizzly type, the best having 
.1 bluish tone and the clieapest a yellowish or reddish-brown. A 
limited number ol very dark and black sorts exist and .are highly 
valui'd for trimmings. The very finest skins are chiefly lused for 
stoics and muffs, and the geiuTal run for coachmen's capes and 
carnage rugs, which are very handsome when the tails, which are 
marked with rings of dark and light fur alternately, are left on. 
Raccoons are used m enormous quantities in Canada for men's 
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coats, the fur outside. The poorer qualities are extensively nought 
and made up in a similar way for Austria-Hung:iry and Germany. 
These make excellent linings for coats or footsucks tor open driving 
in very cold climates. The worst coloured skins are dyed black or 
brown and are used for British nnlit.Try busbies, or caps, stoles, 
boas, mutts and coachmen’s capos. The best skins come from the 
northern parts of the United States. A smaller and poorer species 
inluibits South America, and a very few are found in the north ol 
India, but Ihesi* do not interest the European trade. From Japan 
a similar animal is obtained in smaller quantities wdth very gcKxi 
but longer tur, ot yellowish motley light -brown shades. It is more 
olten imported and sold as Japanese* fox, but its resemblance to 
the lur ot the American raccoon is so marked as to suixfly identify 
it. When dyed dark bine or skunk colour it is good-looking and is 
sold widc'ly in Europe. Rticcoon skins are also Ireejiiently unhairt'd, 
and It the underwool is ol good quality the effect is similar to beaver. 
It IS tlie mosi useful fur lor use in Ameiica or Russi.i, having a full 
epiantity of tur which will retain heal. Valmr lod. to 2Ps. 

Sablk, American and Canadian. - Size 17x5 in. The .skins are 
sold m the trade siile as martens, but as there are many that are ot a 
very dark colour and the majority are almo.st as silky as the Russian 
sable, the retail trade has for generations back applied the term ot 
sable to this fur. The prevailing colour is a medium brown, and 
mjxiiy an* quiti* yellow. The dyeing ol tliese very jialc skins has 
been lor so long well cxecut(*d that it has been possible to make 
very giuxi iisrtul ami effective articles of them a.t a moderate price 
compared to Russian stible. The finest skins are found in the East 
Mam and the E.squimanx Bay, in the Hudson's Bay Company’s 
districts, and poorest in Alaska. They are not found very lar 
south ol the nortlieni boundary of the United States. The best 
skins are excellent m ipiahty, colour and effect, and wear well, 
j Value 27.S. 3d. to 290S. 

Sabiiv, Chinese and J \panese. - Sizt* 1.1x4^ in. These are 
similar to the Amur skins previously referred to. but ot much poorer 
(|uality and generally only suitable for linings. The very palest 
skins are ilycd and made liy tin* ('hinese into mandarins' coals, m 
which form they are found m the London trade sales, but being 
overdressed they are inclined to bi* loose in the liair ami tlu; colour 
of tlu* dye is not good. The Japanese kind are imported raw, Ioni- 
an; lew in numbers, very pale ami lequiro dyeing. Value 13s. to 
130s. 

Saui l, Russian. — Size 13 x 3 in. These skins lielong to a species 
ot marten, very similar to the European and .\mciTcan, but miicli 
more silky in the nature of their liir. They have long Ixen known 
as “ .sables," doubtless owing to the density of colour to wlucli 
many of them attain, »iiul they linve rdways been held m liu* highest 
osl(*em by counc)is.sc*uis as possi*ssing a. combination of lan* f|iialities. 
The underwool is closi*, line and very soil, the top hair is regular, 
hue, silky ami flowing, varying Irom ij to 2.I m. in deptli. In 
colour they range Irom a, pale stony or yellowish sli«ide to a rich dark 
browTi, almost black witli a bluish tone. 'J*he pelts are exct'edingly 
fine and close in texture and, although ol little w(*igh1, an* very 
durable, ami articles made ol them product* a sensation ol warmth 
immediately they are ])ul upon tlie body. 

The Yakutsk, Okhot.sk ami Kamschalka .sorts an* good, the last 
being the large.st and fullest furred, but of It'ss density of colour than 
tlu; ollu;rs. Many from other districts an* ])ale or yellowish brown, 
ami those Irom .Saghahen are poor in (juality. I'lie most valuable 
are tlu* cl.irkest from Yakutsk m Siberia, particularlv those that have 
silvery hairs evenly distribiited over the skin. Thc.se however are 
exceedingly scarce, and when a numbei are required to match lor 
a large garment, considerable time may be necessary to collect them. 
This class ol .skin is the most ex]H'nsive fur m the w’orld, reckoning 
values by a stpian; toot unit. 

The Amur skins an* paler, but often of a pretty bluish stony tone 
with many treqiiently interspersed silvery h.Tirs. The (pialitv 
too is lower, that is. the fur is not so clo.se or deep, but they an* \'ery 
effective, particularly for clo.se fitting garments, as they po.sscss the 
least appearance of bulk. The jialer skins from all districts 111 Siberia 
are now clt*verly coloured or " topped,” that is, pist the tips of tlu* 
hair are stained dark, and it is only an expert who can detect them 
Irom ]H*rtectly natural shades. If this colouring process is properly 
exi'cuted it remains fairly fast. Notwithstanding the reported 
rights of the Russian imperial authorities over some regions witli 
respect to these ami other valuable fur-bearing animals, there are in 
addition to the numbers regularlv sent to the trade auction .sales 
m London many good parcels of raw .skins to be easily bought direct, 
provided price is not the first consideration. V^alue 25s. to 980s. 

SicAL, Fur.-— Sizes range from 24 x 13 in. to 53 > 25 in., the w'idth 
being taken at the w'idest ])art of the .skin after preparation. The 
centre of llu* skin betw'een the fins is very mirrow and the skins taper 
at each end, particularly at the tail. The very small pups are of a 
beautiful quality, but too tiny to make into garments, and, as the aim 
of a good furrier is to avoid all lateral or cross seams, skins an' 
selected that are the length of the ganm*nt that is to be made. The 
most useful skins tor coats are tlu; largt* pups 42 in. long, and the 
i quality i.s very good and uniform. The largest skins, known in thi; 
j tnide as " wigs," which range up to 8 ft. m length, are uneven and 
weak in the fur, and hunters do not seek to obtain them. The supply 
' of the best sort is chiefly trom the North I’acific, viz. Pribilof 
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Islands, Alaska, north-west coast of America, ( oi^pcr Island of the 
Aleutian group near to Kamschatka, Robben Island and Japan. 
Otlicr kinds are taken from tin; South Pacific and South Atlantic 
Oceans, around Cape Horn, tlie Falkland Islands up to I.obos 
Islands at the entrance ol the I. a Plata river, off the Cape of Good 
Hope and Crozet isles. With, however, the exception ot the pick 
ot the Lobos Island seals the. lur ot the southern sea seals is very 
poor and only suitable for the cheapest market. Formerly many 
.Mvins were olitained Irom New Zealand and Australia, but the 
importation is now small and the quality not good. The preparation 
of seal skin occupies a longer time than any other fur skin, but its 
tine rich effect when finished and its many properties of wamitli 
and durability well repay it. Value los. to 2j2s. 

Seat., Hair. -There ar(‘ several varieties ot these seals ii\ the seas 
stretching nortli from Scotland, around Newfoundland, Greenland 
and the north-west coast of AmiTica, and they an* far more iiiimerons 
than lur seals. Generally they have coarse rigid hair and nont* 
possess any nnderwool. They are taken principally for tlu; oil and 
leallier they yield. Some of the better haired sorts are dyed black 
and brown and used for men’s motor coats when quiti^ a waterproof 
garment is wanted, and they are used also tor this quedity in China. 
The young of the Greenland seals are c.illed whitecoats on account 
ol the early growth luung of a yellowisli white colour ; the hair is 
jl to 1 in. long, and at this early stage of tlieir hie is soft coiiqiared to 
t hat of f he older seals. Th(*se iur skins are dyed lilack or dark brown 
and are used tor military caps and hearth-rugs. V^ilue 2s. to 15s. 
'I'liere an* fewer hair seals in the southern than in tin* northern seas. 

Sheep. -- Vary mucli in size and in quality ol wool. Many ol the 
domestic kind in centi.d and not them Furojie and Caiuida are used 
lor diivers' atid peasants’ coat hniiigs, tVc. In I heat Ihitain m;i.nv 
coats of the liome-reared slieep, h.ivmg wools two aiid a li.dt to five 
inches long, are dyed various colon) s and used as lloor nig.s. Skins 
wiih veiy sliort v/ool are dyed black aiul used tor inilit.irv saddle- 
cloihs. The hulk, Jiowever, is used in tin* wool ti.ide. 1 ’lie lliiii 
gall. in peas:ints an* very lond ol ttu ir uatur.il brown she<*]) coats, 
itlie leatlit*r side ol winch is not lined, l)ut eiiilx lhslied bv a very close 
fancy embroidery, worked upon the leatlier it sell ; tliese gaimeiits 
are teversilde, the lur being worn inside when tJie w«'.Ltlu*r is cold. 
Chinese shei*p arc laigely used lor cheap rugs. \ due ol ICnghsh 
sheep Irom ^^s. to 10s. 

SKi’Ntv or lii.ACK Marten. — Size 15.-8 m. Tht* nnderwool is 
lull and fairly close with glossy, (lowing to]> h.ur alioiit 2.\ m. long 
'I'he majority h.i.ve two stripes ol wluti: liaii, <*xten<liiig the whole 
length ol the .skin, but lhe.se are cut out by the in.tniiiactanng 
I iirner and sold to the dealers iii pieces lor expoi talioii. The animals 
,iro iound widely .spread throughout North and Soiilli America 
'I'lic skins which are of the greatest interest to the Furopean trad»* 
are those Irorii Nortli Amcra.i, the Soutli Ainencaii speci< s being 
small, coarse and gen<‘rally brown. The bi st skins coiih* from Otiio 
and N(’w York, it it wi're not for its disagreeable odour, skunk 
would be wortti much more than the usual in.irket v.due, as it is 
naturally' tlie bl.ickest fur, silky* in a])pearaiice and most <liiiable. 
riie improved dressing processes liave to a large extent removed the 
naturally jmngeut scent. The fur is excellent lor stole.s, lioas, 
collars, cuffs, muffs and trimmings. Value is. (id. to ii.s, 

SoHsi IK. -Size 7in.X2|, Is a small rodent found in the south 
of Russia and also in jiarts of America. It lias very short htiir and is 
a poor lur oven for the cheape.st linings, whicli is the only use to 
which the skin could be put. It is known as k.ihiga when inqiorted 
in ready-made hiiiiigs from Russia where the skins are dressed and 
worked in an inferior way\ Value nl. to 3d. 

SquiRREi..— Size 10x5 in. This measiireinent refers to the 
Russian and Siberian .sorts, whicIi are the only kind imported for 
the fur. The numerous otlier siiecies are too ])Oor in their coats 
to attract notice, from fur d«'aler.s. The liack oi the Kussiaii squirrel 
has an even close fur varying from a clear bluisli-gn y to a reddish- 
brown, the bellies in the former being of a Hat qiuihty and white, 
ill the lat ter yellowish. The backs are worked into linings separately , 
as are the bellies or “ locks.” 'Die jielt.s, althoiigli very* light, are 
tough and durable, lienee their good rcfnit.ilioii for linings for 
laches’ walking or driving coats. The best skins also provuh* excellent 
material tor coats, cajies, stoles, ti(‘s, collars, cuffs, gloves, muffs, 
hoods and hght-weight carriage apioris. The tails an- dark and very 
small, and when reipiired for ends of boas three or lour are made as 
one. Value jier skm from zjcl. to is. id. 

Tibet Lamb.— Size 27 x 13 in. These pretty animals have a long, 
very fine, ^ilky and curly lleeu* of a creamy wlute. The majority 
are consigned to tlie trade auction sales in London ready dressed 
and worked into cross-.stiaped coats, and the rein.iimler, a fourth of 
the total, come as dressed skins. They an? excellent for trimiiiiiigs 
of evening mantles and for children’s ties, muffs and perambul.it or 
aprons. The fur is tcxi long and bulky for linings. Valut; p<‘r skin 
from 4s. 6cl. to 8s. bd. 

Tigt:r. — Size vanes considerably, large.st about m it. from no.se 
to root of tail. Tigers are Icmticl tliroughout India, Tuikesbm, 
China, Mongolia ami the East Inches. The coats of tlie B<‘iiga] kind 
are short and of a dark orange brown with black stripes, those* 
from east or further India are .similar in colour, hut longer in the hair, 
while those from north of the Himalayas and the mountains of China , 
are not only huge in size, but have a very long soft h.jir of delicate i 


orange brown with very white flanks, and marked generally with the 
black(‘st of stripes, 'fhe l.ist are of a nobh? apjiearance aiid exceed- 
ingly scarce. They all make handsome floor rugs. 

Value of the Indian . . . Irom ;^3 to /15. 

,, „ Chinese . . . £iotoy() 5 . 

Vicuna is a species of long-necked sheep native to South Americii, 
bearing some resemblaiict! to the guanaco, but tlie fur is shorter, 
closer and much finer. The colour is a p.ile golden-brown and the 
fur is held in grt‘at repute in South .Ameiica tor carriage rugs. Tin* 
supply IS evidently small as the prices arc higli. There is scarcely 
a commercial qiicitation in Loriclou, few coming m excc‘pt from 
])rivatc sources, Js. bd. to 5s. bd. may be consider(*d as the average 
value. 

Wallaby. — See Kayiffanu\ above*. 

Wallaroo. — S ee Kuuf^ann)^ above. 

Wolf. — Size 50x25 m. Is closely allied to the dog trilie and, 
like tlie jackals, is iound througli a wide r.iiige of the world, -North 
and South America, Eurojie ami Asia, tiood siqqdi(‘s are avail.* lile 
trom North America ami Siberia ami a very !• w liom ('hiiia. The 
best an* the full furred ones ol a veiy ]).ile l>hnsli-gi ev with line 
flowing black top hair, which are obtaim*d from the Hiid.soii Ikiy 
district. Tho.se irom the Ihiiti-d States .ind Asia .ire harsher in 
quality and browner. A few black Anu-ricaii sp«*iiinens (oim- into 
the market, hut usually* the quality' is jioor comp.ired to the liglih*r 
turnrd animal. The Sil>eiian is smaller than the North Aim-rn .m 
and the Kilssuiu .still smaller iVsnles tlie woll jiiojiera large numher 
ol praitie or dog wolves Irom Ameiu..i and Asia au* us(*(I lor cheaper 
lUgs. In size they are less tliaiiluill tluit ol .1 laige woll »iud an- ol 
a inoll(-y .sandv toloiir. Niimbeisol tin* Kussiaii are letairn-d Uu 
home use Tlie finest wolves an* \eiv hghl weighti-d and most 
smtablt* lo ■ carria.ge ajiroris, m fact, uleal foi tin* puijiose, though 
lacking the streiiglli ol .some otlier liiis 

Wolves . value 2s nd. to ()4s. 

I)og\\ol\es . ,, is. to 2s. Tid, 

Woi.VKRfM- ^>i/e i() • rS in Is nalivf* lo Ann*ura, Silx-ri.', 
Rus.sia and Scandiii.ivia and gi-neiMlIy ])artak<-s ol tin* natiin' ol a 
hear. Tin* nmlerwool is lull and thick with ..(rong and Inight top 
hairaiioul ui, long, 'fin* eoloiir is ol two or ihn-e shades ol laowii 
m one skm, the cenln* being .in oval daik saddle, edged as it w«-ie 
with i]iule .1 jiale tone anrl merging to a tlailo-r om; tovuirds the 
fl.mks. This j)cculiai charavler aloin* st.imjjs il as a distingmshed 
lur, m a<ldilion to which it lias the ext client advantage ol being tin* 
most dunible Im lor carriagi- ajirons, .is well as the iichcst in coloiii 
It IS not jirohlic, added lo whu Ii it is vi i v rlillu iilt to ma.l(-li a uumlx-i 
of .skins in (juahty as well as coloiii. Heme it is an (‘.vpensive fm, 
but its ('xccllcnt c;ii.ihtn*s make il \.ilual)le. 'I he d.irkcst ot tin- 
least coai.se skinsan* worth Hie most. IMue.-; from ()s. to 37.S. 

WoMiiAT, Kom.a or ArsiKAii\N Ih-Ak. -.Siz(* 20x12 in. lias 
light gn-y or brown dose tim K wovil h.dl .m inch deep without anv lop 
hair, with a r.is thick spongv pelt. It is quite iin‘\|)t‘nsive ami 
only smLable for cln-.ij) lougli (o.its, carnage rugs, peiamiud.itor 
aprons and Jmmgs for fool hags. I ln* coats aie largely usi-«I m 
western Ann*iica ami ( an.ula. Value ;d, lo is. 8 }d. 

Prcpariiiff and Drr:>sinf '. — A fiirrii-r or skin menbant must 
possess a good evi? for colour to lur sncccssfid, tin? differencir in 
value on this subtle matter solely (in the raier precious sorts, 
c'^-pecially sables, natural black, silver ami blue fox, .sea otters, 
cliinchillas, fine mink, Ni .) luring so considerable tliat not only a 
practi.scd but an intuitive sense of colour is necessary to actur- 
ately determine the exact merits of every skin. In addition to 
this a knowledge is rerjiiiri-d of wliat the condition of a pelt 
should lie; a good judge knows by cxpirMcnie whether a skin 
will turn out soft and strong, after dressing, and whether tlie 
hair is in the best condition ot strcnglb and beauty. The dre-.sing 
of the jielt or skin that is to be prt- ,erved for fur is toUilly different 
to the making of leather ; in the kitter tannic arid is used, but 
never should l>e with a fur skin, a.s is so often done by natives of 
districts where a regular fur trade is not carried on. 7 he results 
of applying tannic acid are to harden the ju*It and di.scolour 
and w'caken the fur. The best methods for dre.s.sing fur .skins 
are tlio.se of a Uiwer or currie.r, tlie aim being to retain all the 
natural oil in the pelt, in order to preserve the natural colour 
of the fur, and to render the pelt as .supple as po.ssible. Gererally 
the skins are placed in an alkali bath, then by hand with a blunt 
w'oodcn instrunient the moisture of the pelt is worked out and 
it is drawn carefully to and fro o^er a straight, dull edged knih* 
lo remove any superfluous flesh and unevenness. Sp(;cial greu.se 
is then rubbed in and the skin jilaced in a machine whicfi softly 
and continuously' beats in the softening mixture, after wfiich it 
is put into a slowly nn'olving drum, fitted with wooden paddles, 
jiartly filled with various kinds of fine hard saw*du.st according 
to tlic nature of the furs dealt with. This [irocejss with a moderate 
degree of Iieat thoroughly cleans il of external greasy matter, 

X'. I .i 
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and all that is necessary before manufacturing is to gently tap 
the fur upon a leather cushion stuffed with horsehair with smooth 
<’aiu‘s of a flexibility suited to the strength of the fur. After 
ilrc ising most skins aU<‘r in shape and decrease in size. 

With regard 1o the merits of European dressing, it may be 
fairly taken that iCnglish, (lerman and French dressers have 
specialities of excellenc e. In England, for instance, tlie dressing 
of sables, nuirtens, foxes, otters, seals, bears, lions, tigers and ^ 
leopards is first rate ; while with skunk, mink, musquash, 
(•!)inchillas, beavers, lambs and scjuirrels, the Germans show 
1 )et t er results, yjart icularly in the last. TiiC pelt after the German 
dressing is dry, soft and wliite, winch is due to a finishing process 
where meal is used, thus they compare favourably with the 
moistejr and ronsef]U(‘ntly heavier English finish. In France they 
do well with clicapcr skins, such as musquash, rabbit and hare, 
which lliey dye in addition to dressing. Russian dressing is 
seldom reliable; not only is there an unplea.siint odour, but in 
d:imT> weather the jielts often become clammy, which is due to 
ihc s;xline matter in the dre.ssing mixture. C'hincse dressing is 
white and supple, but contains imu h powder, which is disagree- 
able and difficult to get rid ol, and in many instances the .skin 
is renflered so thin that the roots of the fur are weakened, which 
means that it is liable to shed itself freely, when subject to 
(»rdiriary friction in handling or wearing. Americ^in and Canadian 
dressing is gradually iriiprovirig, but hitherto their results have 
been inferior to the older European methods. 

In the l asc of seal and be^iver skins the ])rocc.ss is a much more 
difficult one, as the waiter or hard lop hairs have to lie removed 
liv* hand after the pelt ha.s been carefully rendered inoi.st and 
warm. With seal skins the process is longer than with any other 
fur ]>rer)aration arul the scries of pnxesses engage many 
specialists, each man being constantly kcjit upion one section of 
tlie work, 'fhe skins arrive simply salted. After being purchased 
at the aiK'tion sales lliey are washed, then stnachod upon a 
hoop, when all blubber and unnecessary flesh is rcmovocl, and 
the pelt is reduced to an equal thickiuiss, but not so thin as it i; 
finally lendcreil. SiiUsequently the hard top hairs are taken out 
as in the case of otters and beavers and the whole thoroughly 
cleaned in the revoh ing drums. The close underwool, which is 
oi a .slightly wa\ y nature and mostly of a pale drab colour, is 
then dved by n‘p<Ml<*d applications ol a rich dirk brown colour, 
OIK" <'oat alter another, ea<‘h being allowed to thoroughly dry 
belorti the next is put on, till the effect is almost a lustrous black 
on the top. 'l h(‘ whole is again ])ut through the cleaning prixTss 
and evenly rofluccd in thickness by revolving emery wdieels, 
and eventually finished off in th(‘ palest buff colour. 

'J’he ICnglish dye for seals is to-d.ay undoubtedly the best ; its 
constituents arc more or less of a trade secret , but the principal in- 
gredients CO uprise gall nuts, copper dust, camplaw and antimony, 
and it would appear after years of careful watching that the 
ntmos})hcre and particularly the water of London are partly 
responsible for good and lasting results. 'I'he Paris dyers do 
excellent work in this direction, but the colour is not so durable, 
probabl)' owing to a less pure water. In America of late, striiles 
liave been made in seal dyeing, but preference is still given to 
London work. In Paris, too, they obtain lieautiful results in the 
“ iopj)ing ■’ or colouring Russian sables and the Germans arc 
particularly successtul in dyeing I’ersian lambs black and foxes 
in all Idue, gro), blavk and smoke colours and in the insertion of 
VI bite hairs in imitution of tlie real silver fox. Small quantities 
of good beaver are dyed in Russia occasionally, and white hairs 
}>iit in so well that an effect similar to sea otter is obtained. 

The process of inserting white hairs is called in the trade 
“ pointing," and is either done by stitching them in with a needle 
or by adhesive caoutchouc. 

'Ilie Viennese are successful in dyeing marmot wtdl, and their 
cleverness in colouring it with a series of stripes to represent the 
natural markings of sable which has been done after the garments 
have been made, so as to obtain symmetr)" of lines, has secured 
for them a large trade among the dealers of cheat) England 
ojid the continent. 

Ma^tvjachiriug Methods and Specialities . — In the olden limes 


the Skinners’ (hmpany of the city of London was an association 
of furriers and skin dressers established under royal charter 
granted by Edward IJI. At that period the chief concern of 
the body was to prevent buyers from being imposed u|X)n by 
sellers who were much given to offering old furs as new ; a century 
later the Skinners’ ('ompany received other charters empowering 
them to inspect not only warehouses and open markets, but 
workrooms. In 1667 they were given power to scrutinize the 
preparing of rabbit or cony wool for the wjoI trade and the 
registration of the then customary seven years’ apprentices]) ip. 
7 b-day all these privileges and powers are in abeyance, and the 
interest that they took in the fur trade lias been gradually 
transferred to the leather-dressing craft. 

'rhe work done b)*^ English furriers was generally good, but 
since about 1865 has considerabl}" improved on account of the 
influx of German workm'.n, who have long been celebrated 
for excellent fur work, being in their own country obliged to 
satisfy officially appointed experts and to obtain a certificate 
of capacity before they can bo there employed. The French 
influence upon the trade has be<Mi, and still is, primarily one of 
style and combination of colour, bad judgment in which will mar 
the beauty of the most valuable furs. It is a recognized law 
among high-class furriers that furs should be simply arranged, 
that is, that an article should consist of one fur or of two furs 
of a suitfiblc contrast, to wluch lace m.av be in some cases added 
with advantage. As iilustral ive of this, it may be explained that 
any brown tone of fur such as sable, marten, mink, black marten, 
beaver, nutria, \x., will go well upon black or very dark-browm 
furs, while those of a white or grey nature, such as ermine, white 
lamb, chinchilla, blue fox, .«:ilver fox, opos.su rn, grey squirrel, grey 
lamb, will set well upon seal or black furs, as Fersian lamb, 
broadtail, astrachan, caracul lamb, <!v’C. White i.^ also permi isiblo 
upon some light browns and greys, but brown inolley colours 
and greys sliould never lie in contrast. Une neutralizes the other 
and the effect is bad. 'I'he qualiiies. t o, have to be considered — 
the fulness of one, the flatness of the otlior, or the coarseness or 
fineness of the furs. The introduction of a third fur in the same 
garment or indiscriminate selection of colours of silk linings, 
braids, buttons, often .spoils an otherwise good article. 

With regard to the natural colours of furs, the browns that 
command the highest prices are those that arc of a bluish rather 
than a reddish tendeni'y. With greys it is those that arc blui.sh, 
not yellow, and with white those that are purest, and with black 
the most dense, that are most esteemcil and that are the rarest. 

I^crhaps for ingenuity and the latest methods of manipulating 
.skins in tlic manufacturing of furs the Americans lead the way, 
but as fur cutters are more or less of a roving and cosmopolitan 
character the larger fur businesses in London, Lerlin, Vienna, 
St J’etersburg, Paris and New Vork are guided by the .same 
thorough and comparatively advanced priricijiles. 

During the period just mentioned the tailors’ methods of 
scientific pa Item cutting have been adopted by the leading 
furriers in pilace of tlie old chance methods of fur cutters, so that 
to-day a fur garment may be as accurately and gracefully fitted 
as plush or velvet, and will) all good houses a material pattern 
is fitted and approved before the skins are cut. 

Through the advent of German and Arnericoin fur sewing- 
machines since about 1890 fur work has been done better and 
cheajier. 'I'hcre are , however, certain parts of a garment, such as 
the putting in of sleeves and placing on of collars, ^:c., that can 
only be sewn by hand. For straight seams the machines arc 
ex('ellent, making as neat a seam as is found in glove work, unless, 
of course, the pelts are especially heavy, such as bears and sheep 
rugs. 

A very great feature of German and Russian work is the fur 
linings called rotondes, sacques or plates, which are made for 
their home use and exportation chiefly to Great Rritain, America 
and France. 

In WeissenfeL, near Leipzig, the dressing of Russian grey 
squirrel and the making it into linings is a gigantic industry, and 
is the principal support of the place. After the dressing process 
the backs of the squirrels are made up separately from the under 
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and lliimicr white and grey parts, the first being known as squirrel- 
back and the other as squirreldock lininys. A few linings are 
made from entire skins and others are made from the quite white 
})ieces, which in some instances are spotted with the black ear 
tips of the animals to resemble ermine. The smaller and uneven 
j)ieces of heads and legs are made u[) into hnings, so there is 
absolutely no waste. Similar work is done in Russia on almost 
as extensive a scale, but neither the dressing nor the \vork is 
so good as the (lerman. 

'J'he majority of heads, gills or throats, sides or flanks, paw^s 
and pieces of skins cut uj) in the fur w'orkshops of Great Rritain, 
America and France, weigliing many Ions, are chieny export'-d 
to l.eipzig, and made up in neighbouring countries and Greece, 
wliere labour can be obtained at an alarmingly low' rate. Al- 
though the sewing, which is necessarily done by hand, the sections 
lieing of so unequal and tortuous a character, is ratlier roughly 
executed, the rnatclimg of colours and qualities is excellent. 
'The enormous quantities of jiieccb admit of good seleciion and 
wliere odd colours jirevail in a lining it is dyed. Many squirrel- 
lock linings are dyed blue and browm and used for the outside 
of cheap garment s. 'I'hey are of little v. eight, warm and eflectivi^, 
but not of great durabilit}’. 

The princijial finings arc ns follows : Sabh‘ sides, saldc heiuls 
and paws, sable gills, mink sides, heads ami gills, marten sides, 
heads and gills, Persian lamb jiioccs and paws, caracul lamb 1 
pieces or pa.vvs, musquash sides and heads, nutria sides, giaiet | 
pieces, raccoon sides or flanks, fox sides, kolinski wliolc skins, and '> 
small rodents as kaluga and hamster, 'J’hc wliite strip<‘s cut out * 
of skunks are made into rugs. I 

Another great source of inexpensive furs i^ ('hiiia, and for 
many years past enormous f|uantiti<‘S of dressed furs, many of 
which are made up in the form of linings and Chinese loose- 
shaped garments, lia\e been imported liy England, Germany 
and V ranee for the lower cla^s of busiiu‘ss ; tin* garments are only 
regarded as so much fur and are reworked, ^^’ith. however, tiie 
exception of the bc.^t while Tibet lamlis, tlic majorit v <‘f ('hinese 
furs can only be regarded us inferior material. \\'lnle the wo»*k 
is often clevtTly done as to matcliing and manipulation of the 
pelt wliich is vt‘ry soft, there are great objections in llie odour 
and the linttleness or weakness of the fur. (hie of the most 
remarkable results of the European inlervenli<»n in the lloxer i 
rising in C'hina (looo) was tlie absurd price paid for so-called . 
“ loot ** of furs, particularly in mandarins’ coats of dyed and j 
natural fox skins and fiieces, and natural ermine, j)(»or ii* cjuality 
and yellowish in colour; from tlirce to ten times their value 
was ]iaid for them when at tlie same time liiige jiarcels of similar 
quality w'ere warehoused in the London doi'ks^ because purchasers . 
could not be found for them. 

With regard to Japanese furs, there is little to couiiiKMid them. 
'I'he best are a sjiecies of raccoon usually sold as fox, and, U'lng ; 
of clos? long quality of fur, thry are serviceable lor boas, roll 'rs, j 
muffs and carriage ajiroiis. The sables, martens, iniriks and | 
otters are poor in quality, and all of a veay yellow colour and t 
they are generally dyed for the chc.ip trade. A small imnilxT | 
ol very pretty giianaco and \icuua carriagi! rugs arc imported 
into Eurojie, and many come llirougli trav<‘Ilers and jirivate 
sources, but generally they are so badl\' dressetl that tlicy arc 
quite brittle upon the IcathfT side. Similar remarks are aj)- 
plicable to njj»o.sum rugs made in Australia. In'om South 
Africa a quantity of jackal, hyc.ni, fox, leopard and sheep 
karosses, i.c. a fjcculiarly sliajied rug or covering used by iriti\'»‘ 
chiefs, is privately 1) ought ()\ cr. The skins are inwarialily tann<*d 
and beautifully sewn, the furs arc generally Hat in (juality and 
not very strong in tlie hair, and aie retained more as curiosities 
than for use as a w'arm covering. j 

JIatirrs' Fttrs and Cloths and Shawls . — Idie hat trade 1^= largely | 
interested in the fur piece trade, the best felt liats Ixjirig made 
from beaverand musquash wirol and the cheaper sorts Iro n nutria, 
hare and rabbit wools. For w'caving, the most valuable pieces 
are mohair taken from the angora and vicuna. They arc limited 
in quantity and cosily, and the trade de)>ends upon various 
sorts of otlier sheep and goal w'ouis for the bulk of its prodaction.s. 


Frauds and JniiU:tion^\ — Tlie opportunities for cheating in 
the fur trade are Yer\' considerable, and most serious frauds 
have been perpetrated in tiic selling of sables that have been 
Coloured or “ topped ” ; that is, just the tips of tlie hairs stained 
dark to represent more expensive skins. It is only by >e'irs of 
exj^Kiricnce that some of these colourings can be detected. Where 
the skias are heavily dyed it is comparative])' easy to sec the 
diiTerence lictw't^en a natural and a dyed colour, as the undcrvviKd 
and top hair become almost alike and the lealhci is also dark, 
whcrtuis in natural skins the base of the underwool is mucJi 
paler than the top, or of a different colour, and the leather is 
white unless finished in a pale reddish tone as is sometirne.s 
the case when mahogany .sawdust is used in the linal cleaning. 
As has been explained, sable is a term apj)lied for centuries ])ast 
to the darker sorts of the Russian Siberian niarten*^, and for years 
jiast the same term has been bestowed by the retail trade upon 
the American and (anadian martens. The li.ium and stone 
martens caught in ITance, the north of 'I'lirkcy and hiorwsiy 
arc of the same famih', but coarser in underwool and the top 
hair is less in quanliiy and not .‘^o silky. The kolinski, or as it 
is sometimes .styled Tatar sable, i, the animal, the tail of whic h 
supplies hair for artists’ bnislKN. This is also of the marten 
species and lias been Irinjiiently offered, when dyed dark, as ii.!\ e 
baiim and stone martens, as Russian sables. Hares, Uxt, me 
dyed a salile colour and advertised as .suldc. I’lic lin, apait 
from a clumsy apjw^aranctg brittl**, howcATr, as to be oi 

scared)" any servin' whati \'cr. 

Among the principal imilation, ol other furs i^ musqua«'!i, 
out of which the lop hair has been pulled and tlic undergrowth 
of wool clipped and dyeil cxnrlly the same colour ;•> used lor 
seal, whicli is then oflcrcd a^ s(‘a) or red ri\ cr seal. Its d .labiht) , 
however, is fe.r le^s than that of Lal)l)il is ])rcparvd aiul 

dyed and freijuoutly oflcrcd ;u'. cK'< trie scalskm." Nutria al -o 
is prepared to rcpn*sent .sealskin, au<l in its ii.itural <ol<iur, afur 
the long h drs an; plui'ki'd out , it is sold as otter or IxMwr. 'I li-' 
wool is, hovvc\'t‘i , piMir coiujiarcd to lh(; otter and b<*.i\ er, anr] ihr 
pelt thin and in no w.iy compaiabk^ to iIumu in strength. \\ hii<‘ 
hares are ficqiieritly sold as w'liile fox, but the lur is weak, brittle 
and exceedingly po(»r compared to lux and p(>ss(*sses no thu k 
underwool. I’oxcs, loo, and badgi r are d\ed a brownish bku k, 
and white hairs ms(;rte(l to imiUUe silver fox, but the while hairs 
are too coirse and the colour too dense to mislead anv oii(‘ who 
knows the real article. JJul if M»ld upon its uvmi mejjts, p()inte.] 
Jox is a d> Table fur. 

Garments made of scal.'.km pieces and Ti'i'slan lamb pie('(‘s 
are Irequcntly sfiki as il they were made oi solid sknn , the ti'rm 
“ ))iei’es being .siinjily sujipresscil. 'flit' i.oudon Chamber o! 
Commerce liave i^sutd to 11 h‘ Ihlti.ii trade a iioliie that any 
misleading t'Tin in ad\t l‘tl^mg and ;dl alleni|)tsat de<ej)tion aie 
illegal, ami o^tcodcr-. an; liable undiT the Men'h.Uidisf' Marl-. 
A(t 1 SS 7 . 


'I iie ino->l ii'.u.il o* uiauiii.ietuied luif. i^as loliow 

Musqiiasli, ))iille(l ami dyeil . Soi<I as seal. 

Nutria, i)ulleil and rived . ' .'>ld as .m at. 


Niilna, piill'Ml anrl u.Onr.il 
Katilal, ^l^^*.l^••d .i.ml dv >1 
1 >1 ler, pull' rl .aul (!\ - q 
\larmrU, I'd 

I'ltth, <lye<i . 

Kahhit, dyerl 

Hare, rly**d , . . . . 

MllSfJll.lSll, vlved 

Wallafry, ri) "'d . 

White Ualihil 
Whit(‘ K'llrbil , «l\ ‘ d 
Whilr* liarf , dvs'fl or 

(ioat,dyeri 

l>ye'l maiiiifactui* d ,i> lu !( -> <>l 

all kinds 

Wluir* bans msr itrd iti lo\r--> 

ami siilik" 

Kiris 

AiJierican salde .... 
JUmk ... . . . 


s. lid as hi'avei 

Sohl as si'ul 01 rlr'Clrif. se.d 

'■'oM a'* .-'‘.d. 

as iiiiiiK or 
as .s.J;K 

sold as O' I renrJj s.diJr. 

■»r»l!l ,'is .s.im 1 ' , (ji Inv^ or lyuK 
^old .IS inm's .Sid>ii'. 

^riM as sKiinl., 

Sold as r'riuiiv . 

'old ,'i,s eliUK.hilla. 

'.(MiJ .i"' J'‘s, itrxalme, anrl 
ol Ik j sjiJiiUr naiTies 
h'lid as heal, Jeopard, tXi . 

Sfilrl .IS “ iiat ural " 

Slid as real or natural 
solrl as 1 inib or luo.irj tails. 
Sol.l a> leal JCussiiUi sahle. 
srilfl as sable. 


Thf Prt’sermtion oj Fins. -Jmr many years raw .scaLkin^ 
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liave been prrserved in cold storage, but it is only within a 
recent period, owing to the difficulty there was in obtaining 
the necessary perfectly dry atmosphere, that dressed and made- 
up furs have been preserved by freezing. Furs kept in .such a 
<‘ondition are not only immune from the ravages of the larvae of 
moth, but all the* natural oils in the pelt and fur are conserved, 
so that its colour and life are prolonged, and the natural deteriora- 
tion is arrested. Sunlight has a tendency to bleach furs and to 
encourage the development of moth eggs, therefore continued 
exposure is to be avoided. A\'l]en furs are wetted by rain they 
should be well shaken and allowed to dry in a current of air 
without exposure to sun or open fire. 

Where a freezing store for furs is not accessible, furs should be 
well shaken and aftcrwaids packed in linen and kept in a per- 
fectly cool dry place, and examined in the summer at periods of 
not less than five weeks. Naphthalene and the usual malodorous 
powders are not only very disagreeable, but quite useless. Any 
f'liemical that is strong enough to destroy the life in a moth egg 
would also be sufficiently ])Otent to injure the fur itself. Jn 
England moth life is ])ractically continuous all the year round, 
thiit is, as regards those moths that attack furs, though the 
destructive element exists to a far greater extent during .spring 
and summer. 


Quantities cf Fur 'needed^ in Square Feet, 


The “ Paris Model figure is the basis of these estimates tor 
ladies' garments, tlie standard measurements being height 5 ft. 
6 in., waist 23 m., bust 38 in. 


Sq. Ft. 

(approximate). 


Straight stole ’ length (just below the waist line) . . 2^ 
Straight stole 4* length ()ust b(;low the knee) . , . 3J 
Stoll*, broad enough at the neck to cover the top of 

arm, J length 5 

The same, full length (to hem of skirt) . .6 

Eton jacket, without collar 73 

Plain cape, 15 in. long 61 

Deep cape, 30 m. long 15 

Full cape with broad stoli* front, 2 length . .15 

Inverness capo (to knee) .... 4.. 25 
Double-breasted, straight, semi-fitting coat, covering 

hips 16 

Doulde-breasted .sacque jacket, 36 in. long, full slei'ves 20 

Same, 30 in. long 18 

Same, 22 in. long 15 

l-.ong, full, shawl ca]>e with jininls at back and front, 

well below knee 15 

Shorter shawl cape i6 

Motoring or driving coat, 2 IciigLli 22 

Motoring or driving coat, lull lengtli] . 27 


\Veif*ht and Durability of Furs for Men's Coat Lininf^s. 


Low/iujative Durability of Various J'ltrs and Weight of V filmed j 
Skins per Square hoot, 

'Fho lollowiiig estimates ot durability refer to the u.se of fur wlieii j 
in.idi* up “ hair outside ’’ in garments ijr sioles, not as a lining, 
'i’he durability of tins used as linings, wliich is allected by otliei 
ronditions, js set iorth soparatelv. Otter, wilh its water bails 
nnnoxed. the .strongest ol furs tor external iis(\ is, in this table, taken 
.IS the standiard at 100 and other iurs marked accordingly: — 1 


The t^rerious Fuis. 


1 


* Weight 

i 

j 

Points of 

1 )ui.il)ilily. 

in oz. iKT 1 

.S.|. ». j 

Sal.l.* ' 

(XI 

'£,} 

Seal .... 

75 

3 

h'o\, Silvei 01 Bkii k > 

40 

5 

„ Willie , 

20 

3 

Ermine ... 

^5 

■1 

i 1 1 

('iiinclidla 

'5 

Sea-ott<T (l<‘r stoles or 1 ollar.-.) . 

loO 

‘ll i 

The /.rsx Valitiiblc I'ur\ 


1 

1 ’oiiils of 

1 )ural)ilily. 

Weight ' 


in oz. ])er i 
sip ft. 

S.ible " topped,” 1 r. lop hairs coloiii ed 

55 

2 .1 

,, tinted, f.r. fur all colon led 

50 

•2}. 

Baum Mnrten, natural 

^>5 

2* 

M 1 

45 

2.1 

Stone .M.iileii . 1 

40 

2 1 

\ntri.i ... 

27 


Miis(|uash, u.iliir.il 

37 

n 

,, XX at erliairs remove! 1, sheared , 



and seal Iniished . . . , 


3j 

Skunk • 

70 

2-? 

IMink 

70 


1 A'lix, nat in.d 1 

25 

2} 

,, tinted bku k j 

Mai mot, tinted \ 

20 

2.2 

10 

3 

I'ox, tinted blai'k \ 

25 

^ 1 

.. 1 

Opossum 1 

20 

3 1 

37 

3 

Otb r (with water hairs) . . . . 1 

loo 

4 : 

,, (xvalt‘r hairs removed) . . . 1 

95 

3lJ{ 

Beax i r (xx'ater hairs cut level wilh fur) 

go 

^ \ 

,, (xvater hairs removed) . 

«5 

31 , 

Moleskin 

! 7 


Pi'iM.in Lamb 

^*.5 1 

3i ; 

F.rev „ 


3.1 j 

Broad t.ul 


2l : 

C'ar.icul Kid 

1 10 

3j 1 

,, I.amb 

1 15 

3l 

Squirrel 

1 25 


Hare 

5 


K.ibbit 

1 *“5 

2i 


^ Stout, old-fasiiioned boxrloth is almost tlio only cloth that 
(alter a soft, heavy lining has been added to it) affords even two- 


Otter with the water h.iirs romox'^ed, the .strongest fur suited foi 
lining.s, is here taken as the standard. 


I 

I T’ointsof 
j Durabilily. 


Weight I 
in oz. per I 

.S(j. It. 


Otlor (the water hairs removed) 
Beaver „ ,, 

Mink 

Sealskin 

Raccoon 

Persian lamb or .ist laf ban . 

Sable 

I Miisqua.sh 

Nutria 

Grey 0]>ossiim .... 

Wallriby 

Squirrel .... 

Hamster 

Rabbit 


1 00 
00 
00 

y.') 

75 

70 

f>5 

55 

.;i> 

40 

3” 

J5 

30 


3i.: 

3 

4^ 

3.! 

3‘i! 


1.1 


j 

i 


Durability and II <// Lininp,s for J.adie^' Coats or Wraps, 

Sable gills, the .strongest fur suited for ladies' linings, is taken as 
the standard. 



Points of 
Durability. 

Weight ; 
in oz. per j 
sq. ft. j 

Sable gilLs 

100 

2S * 

Sable 

85 

2i 

Sable paws 

(»4 

It 1 

Ermine 

57 

H • 

Squirrel back 

5« 

if 

Squin el beads 


2! ! 

Squirrel lock ... .... 

21 

1 ."fl ! 

Ham.ster .... 

10 , 


Rabbit .... . . 

7 

2i 


Durability and Weight of Motoring Fms made up with Fur outside. 

Otter with the water hairs, the .strongest fur suited for motoring 
garments, is taken as the standard. 



Points of 

Weight 


j Durability. 

in oz. por 
sq. ft. 

Otter (with water hails) 

loo 

4 

Sealskin, marble 

.1 80 

3 : 

" Hair Sealskin " (tinted) with \\at(*i 



hails (a special variety of seal) . 

• i 75 

3l 

Raccoon 

■ ! <">5 ' 

4.1 

Russian Pony 

• 1 35 i 

1 n 


thirds as much protection «igainst cold as does fur. It weighs 
4*273 oz. per sq. ft. more than the heaviest of coat-furs, and is so 
rigid as to be uncomfortable, while the subtilcness of fur makes it 
** kind "to the body. 



FURAZANES— FURFURANE 
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Durability and Weight of 2 ^'urs fur I'tugs and Foot-sacks. 


Wolverine 

Bear (lilack or brown luitural) 
Bear (tinted bhu k) . 

B«‘av(T 

Raecoon 

Opossum 

Wob 

Jackal 

Australian Boar .... 
(•oat 



Wolverine, the stron{?esl liir suited lor rujj;s and fool-sack.s, is 
taken as the standard. 

For a rug aliout 20 to 25 sq. ft. of fur are needed, for a foot-sack 
‘ (W.S.P.) 

FURAZANES (furo-a.ix'—diasoJes), organic cornpoiirifls o 1 >- 
tiiincd by heating the glyoximcs (dioxime.s of ortho-diketonos) 
with alkalis or ammonia. Dimethylfurazane is prepared by 
heating dimethylgly oxime with excess of ammonia for six hours 
at 165" (\ (L. Wolff, Brr., 1805, 28, p. 70). It is a liquid (at 
ordinary temperature) which boils at 156° C. (744 mm.). 
Potassium permanganate oxidizes it first to methvlfurazanc^- 
carboxylic acid anrl then to tiirazanedicarbowlic acid. Methyl- 
(ithylfurazane and diphenylfura/ane are also known. By 
warming oxyfiirazane acetic acid witli excess of p tassium per- 
inangatiiite to ioo° C. oxyfurazanecarb )xylic acid is obtained 
(A. llantzsch and J. IJrbahn, Ber., P- 7^4). Tt cr}^s- 

tiilli/cs in prisms, which melt at 175° (*. Furazanecarboxylic 
acid is i)rcparcd by the action of a large exce.s.s of potassium 
permanganate on a hot solution of furazanepropiome acid. 
It irudts at lof C., and dis.solves in cme.lic soda, with a d' ep 
yellow colour and formation of nitrosocyanacetic acid (L. Wolff 
and P. F. Ganz, Bet., i8qi, 24, p. Tih7). Furoxane is an oxide 
of furazane, considered by 11 . Wicland to be identical with j 
glyoxinie peroxide; KekuJe’s dibroninitroacebmilrile is dihrom- j 
furo\an(‘. j 

The formulae of the compounds above mentioned are : I 

Fiinizane, Dimethyl- b'uKiZrine- 

luiazaiie, c<nbo\ylic afid. 

FURETI6RE, ANTOINE (i6iq-j688), French .scholar and j 
miscellaneous writer, was bom in Paris on the 28th of December j 


N ()*N 
Furoxane 


everyday life of his times. There is no element of burlesque, 
as in Scarron’s Roman comique, but the author contents himself 
with stringing together a number of episodes and {)oi traits, 
obviously drawn from life, without much attempt at sequence. 
The book was edited in 1S54 by Fdward Fournier and C'harles 
Assclineau and by P. Jaimet. 

The h'ureteriana^ which aiipean'd in Pari*, i-ight years atter 
Fiiretiere’s death, whicli tcxik place on th»‘ ol May 1O88, is a 
collection of but littk* value. 

FURFOOZ, a village some 10 m. from Dinant in the Ardennes, 
Belgium. Three caves containing prehistoric remains were here 
excavated in 1872. Of these the Troti de Frouial is the most 
famous. In it were found human skeletons with braihyi ephalii' 
skulls, associated with animal bones, tho.se ol the nundeer being 
particularly plentiful. Among the skeletons was iliscovered 
an oval vase of pottery, d'ho Furfooz type of mankind is belie^'ed 
to date from the close of the k iiateriiary age. G. de Morlillet 
dates the type in the Robenhausen epoch of the Neolithic 
jMTiod. 11 is theory is that the bones are tliose of men of that 
period buried in what had been a ca\ e-dwelling of the Madelenian 
epoch. 

FURFURANE, or Furank, (',11 jO, a colourless liquid l)(»iling 
at 32*^ (A, found in the distillation products of pine wood. It 
was first synthetically prejiared by Jl. Liniprichl (Ann,, 1873, 
i(>5, p. 281) by distilling barium niucate with soda lime, pyro- 
tnucic acid ('4 11 C) *('()., H being fornieil, which, on further loss 
of carbon dioxide, yiiJded liirlurane. A. Jbamiger (Ann. liiini. 
fdtvs.y 1886 [2), 7, J). 220), l>y ilistilling erthyrite with iormic 
acid, obtained a dihydrofiirfurane 

<VlJ()ll)i i .ll,()-{-ro.| (()., I 

which, on treatment with jihosfihonis penlachloride, yielded 
tiirfuranc. Furlurane is insoluble m wa.ler and possesses a 
characKTlstie smell. It does not react with sodium or with 
phenylhydrazine, but yields dye.-stufis with isatin and phenan- 
threnofjumone. It reacts violently with Jiydrochloric acul, 
producing a brown amorphous substance. Mi^thyJ and phens 1 
derivatives have Iktii prejKinKl by ( . Paul {Brr., J(SS|, 17, j). 
qis). l^tai prepared acetonyl acetophenone by (ond'nsing 
sodium acetoace tale with plieiuu ylhroniide, and this suhstanee 
on dehydration yields u(/'-phenylmethylfurfiiraiie, the acelonxl 
acetophenone probatily reacting in the tautomeric, “enolic " form, 
( \\.yCO<HKaCOOR i C ’,,1 !,( ( )•( I IJii - 

< 11, •(()•( Jl(i 

This e.ster readily hydroly.ses, and tJie arid fornu-d yields aiTlonvl 
acetoyihenone (by loss of carbon dio.xjde), which tlu-n on de 
hydration vields the iurfuraiie tleri\ thus 


1619. He first studied law, and practised for a time as an 
advocate, but eventually took orders and after various prefer- 
ments became abbe of (’halivoy in the diocese of Bourges in 
1662. In his leisure moments he devoted himself to letters, and 
in virtue of his satires — Nouvclle Allrgorique, ou hisUnre dcs 
demurs troubles arrives an royaunie d'Hoqucncc (165S) ; Foyagedr 
Mercure (1653)— he was admitted a member of the French 
Academy in 1662. That learntxl body had long jiromised a 
complete dictionary of the French tongue • and wlien they 
heard that Fiirctiere w'as on the point of issuing a work of a 
similar nature, they interfered, alleging that he liad ymrlomed 
from their stores, and that they possessed the exclusive privilege 
of publishing such a book. After much bitter recrimination 
on both sides the offender was expelled in 1685 ; but for this 
act of injustice he took a severe revenge in his .satire, Couches 
de V academic (Amsterdam, 1687). His Dirtionnaire univcrsd 
was posthumously published in 1690 (Rotterdam, 2 vols.). 
it was afterwards revised and improved by the Protestant 
jurist, Henri Basnage de Beauval (1656-1710), who published his 
edition (3 vols.) in 1701; and it was only superseded by the 
compilation known as the Dictionnaire de Trkunix ( Paris, 3 vols., 
1704 ; 7th ed., 8 vols., 1771), which was in fact little more than a 
reimpression of Basnage’s edition. FuretkVe is perhaps ev'cn 
Ijetter known as the author of Le Roman bourgeois (1666). It 
cast ridicule on the fashionable romances of Mile de Sender}'' 
and of La (alprenede, and is of interest as descrii)tive ol tlie ; 


I ell - ( II ( II c II 

j ^ D,,( ■ (jn I IQ '(-(..IIj, 11./ > , «. 1 1,-< ■ 

I I.. Knorr (Bcr., 1889, 22, p. 158) obtained diacetosuccinic este.r 
j by condensing sodium acetoafclate with iodine, and bv dc- 
! liydruting the estiir he prejiare.d ''a'-dimethylfurfurane /J/J'- 
dicurboxylic acid (carbopyrotritaric acid), which on di.->tiIliition 
yields a#;'-dimethylliirfurane a.s a h(|uid boiling at 94'’ ('. Paal 
also obtained this compound by using nionochloracetone, in Iho, 
place of plienatylliromidii. By the distillation of nuuic arid 
or is()sa(‘charic a('iil, furfurane-a-carboxylic acid (pyromucic 
acid), C4II O-GOJl, is obtained; it crystallizes in needle.s or 
hafiets, and melts at 1 34" C. 

Furfural (furol), (',11 ,()*(!H 0 , is the rddehyrle of jjynjrniicic 
acid, and is formed on distilling bran, suy;n, ut^od and most 
carbohydrates with dilute sulphuric and, or by distilling 
the pcnto.ses witli hydrochloric and. Jt is a colourless lifjuid 
which boils at 162° C., and is moderately soluble in water ; 
it turns brown on exposure to air and has a (haracteristic 
aromatic smell. It shows all Ihc. usual projierties of an aldehyde, 
forming a bisulphite compound, an oxime and a hydrazoiu* ; 
whilst it can be reduced to the corresponding furfuiyd alcolioJ hy 
means of sodium amalgam, and oxidized to pyromucic at id by 
means of silver o.xrde. It also shows all the condensation re- 
actions of bcnzaldehyde (q.v .) ; condensing with aldehyd(rs 
and ketones in the pre.sence of caustic soda to form more 
complex aldeliydes and ketones witli uiisaUiruted side chains. 
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such as fi:rfiiracrolein, C^il O CTI:CII*CHO, and furfuracetone, 
r,H p-Clf :C 1 I*( 10 *C}L. With alcoholic potassium cyanide 
it changes to furoin, (',11 ; 0 *CH 011 *(! 0 *(!^II.(), which can be 
oxidized to furil, C^lI.jO-CO-CO'CjILjO, whilst alcoholic potash 
(onvcTts it into furfuryl alcohol. With fatty acids and acid 
anhydrifics it f^ives the “ Perkin *’ reaction (see ('innamic Acid). 
Furfiirol is shown to have its aldehydic j^roiip in the a position, 
by conversion into furfurpropionir arid, (',H..O*CR»*CTI,*rO JI, 
which on oxidation by bromine \vat(;r and snb equent reduction 
of the oxidized product is converted into «-pimelic acid, 
IIO/YFH ,)pO ,H. Furfurol in minute quantities can be 
delected by the red colour it forms with a solution of aniline 
acetate. 

r'lirfiiniiK' - an' - !)o\vli<' ' nl or clrliydroinucic acid, 

^ formed wlien ir.iieic acid is heatecl with hydro- 

chloric iicui at loo" C. On being heated, it loses carbon dioxiilc 
and gives jiyroiniicic acid, liy dig<'sting acetoactdic ester with 
sodium smxinaU- and acetic anhydride, mellironic acid, CnIIsOj;, 
is obt. 0111(1 ; foi the, constitution of tins acid, see, I.. Knorr, Jter.^ 
22, p 152, and R Fiftig, Ann., 1880, 250, p. 160 

Di- and letr.iliydrofnrfnrane fomponnds arc also known (six* 

\. I.ipp, Hrr , 1880, 22, p. W II I’erkin, junr, Journ. Chem. 

S/H , iSfjo, 57, p. tj44 ; and S. Knhi inann, iSrio, Oo, p. 138^?). 

FURIES (r.at. h'nriae. also called Dirak), in Roman mythology 
an adaptation of the (lRH.‘k klrinyes with whom they 

arc generally identical. A siiecial asp(^^t of them in Virgil is 
that of agents employe^l by the higher gods to .stir up mischief, 
strif(.‘ and hatred upon earth. Mention may bore be made of 
an old Italian deity Fiirina (or h'urrina), who.so worship fell 
e.irlv into disii.se, and who was almost forgotten in tlio time ol 
Viirro. by the niythologists of ('icero’s time the naincj ^v•as 
eonneetetl with the verb jiircrr and the noun jwia, which in the 
l»lural (not Ixniig u.sed in tli<‘ singular in this sense) wa.s accepted 
as the e<|nivalent of the (ir<x‘k ICnnyes. Put it is more probably 
rel;i,ted to jurrns, and signilics one of the spirits of dark- 

ness, who watched o\'<t men s lives and haunted their abodes, 
i his goddess had her own special priest, a grove across the Tiber 
where CJaius (iracchus was slain, and a festival on the 25th of 
July. Authorities dilTer as to the existence of more than om* 
goddess cailod Furina, and their ideiilily with the J‘'orinac 
inentioneii in two inscriptions found at Rome (C.IJ., 'u. 
422 and 10,200). 

FURLONG (Irom the (). JCng. i.c, “ furrow-long ”), 

a measure of length, originally the length of a furrow in the 
“ common field ” system. As tlio held in thi.i system wa^ 
generally taken to be a .square, 10 acres in extent, and as the 
:u're varied in different districts and at diffeniiit times, the 
“fill long" also varied, 'fhe side of a scpiare containing 10 
slatnlr acres is 220 yds. or 40 poles, which was the u.snally 
accepted Icngtli of the iiiilong. This is also th.e length of ith of 
the statute mile. " Furlong'^ was as earlv as the gth century 
u.seil to translate the Latin siutliuni, Jth of the Roman mile. 

FURNACE, a contrivance for tin* production and utilization 
of heat by the conibu.stion of fuel. I’he word is common to all 
th(‘ Romance tongue.s, appearing in more or less modified forms 
of the J.,alin fontax. Ihit in all those languages the word has a 
more extcndeil meaning than in Knglish, as it covens every 
variety of heating afiparatus ; while here, in addition to furnaces 
proper, we distinguish other varieties as ovens, st 07 tcs and kilns. 
f 'ho lir>t of these, in the form 0 /cn, is used in (Icrman as a general 
term like the hVencli font ' ; but in English it has Inien restricted 
to those apparatus in which only a moderate temperature, 
usually l>(‘low a red heat, is produced in a close chamber. Our 
bakers’ ovens, hot-air ovens or stoves, annealing ovens for glass 
or metal, &c., would all be called /<>«r.v in Freiieli and O/en in 
Uicrman, in common with furnaces of all kinds. Stove, an 
eijiii valent of oven.i.^ from the (lerman Stnbe, i.e. a heated room, 
and is commonl)' so understood ; but is also applied to open 
fire-places, which appi^ars to be somt‘vvhat of a departure from 
the original signification. 

I 'urnaces are constructed according to many different patterns 
witii varying degrees of complexity in arrangement; but all 
may be considered as combining three essential parts, namely, ' 
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the firc-placo in whicli the fuel is consumed, the heated chamber, 
laboratory, hearth or working bed, as it is variously called, 
w'here the heat is applied to the special work for which the furnace 
is de.signed, and the api^iaratus for producing rapid combustion 
by the supply of air under pros.surc to fhe fire. In the simplest 
cases the functions of two or more of those parts moy lx; combined 
into one, as in the smith’s forge, where the firc-placc and healing 
chamber are united, the iron being placed among the coals, only 
the air for burning being supplied under pressure from a blowing 
engine by a second special contrivance, the tuyere, tuiron, 
twyer or blast-pipe ; but in the more rcfinerl modern furnaces, 
where great economy of fuel is an object, the different functions 
arc distributed over separate and di.stinct apparatus, the fuel 
being converted into gas in one, dried in another, and lieated 
in a third, before arriving at the point of I'ombiistiim in the 
working chamber of the furnace proper. 

Furnaces may be cLassilied according as the products of com- 
bu.stion are vTiijiloycd (i) only for heating pur])Oses, or (2) both for 
h(.‘atiiig ami bringing about some chemical change. The furnaces 
employed for .steam -rai .sing or for lu‘ating buildings are invariably 
of the first ty]>e (s(‘e Rotcer and TIeatino), while those employed 
in metallurgy are generally of the second. The essential difference 
in comstniction is that 111 the fir.sL class the substances heated do 
not come into contact witli (*ilher the fuel or the furnace gases, 
whereas in the .second they do. Mebalhirgical furnaces of the first 
class arc termed crucible, nuifile or retort furnaces, and of the 
second shaft and reverberatory furiiac(;s. The following is a detailed 
subdivision : — 

(1) Fuel am! siibslauce in contact 

((/) Height of liirn.LC(‘ gieater than diaiiiclcr — sluift luniaccs. 
(a) .No l)last --- kilns. 

((i) With blast = blast furneces. 

(6) Height not iiiiich greatei than diameter --h(-‘arth furmice^. 

(2) Substance lieali‘d by jirodiu'ts of combiislu'u reverberatory 

i liirnacos. 

(a) (*harg«‘ not melted - loa .ting or calcining furnace'^. 

(h) ('barge melted • melting fiinun i^s. 

(3) Substance is not directly heati'd hy the luel or by the jiroducl-. 

oi combustion. 

{(i) Heating chamber li>:etl .iml lonnmg ]>«il of fnin.ice 
niuffii; furnaces. 

(/») ("nieible fnrnac(‘S 

F) Retort furnaces. 

' .Another i l.is .ilie.dion in.iy bo based upon tlie nature ol flu' h('.i,ling 
agent, at'xoiding as il is coal (or some similar conibiistihU*) oil, g.iK 
or el(‘etiieity In tins article tin* general principles of inetallurgica) 
liirnaces will In* tieati'd ; the subject of ga*:- and oiMu'.ifi,Ml furna(i‘s 
is treati'd m the article Fuel, and of the electric furnace in the 
article Ft ErTUoMiCTAT.iajRr.Y. I'or sj)ecial furnace-, retenmeo shonhl 
be made to the artic les on the industry concemeil, e.g Id ass, (1 \s, 
§ Manufacture, &c. 

Shaft, JUn\'t and Hearth Furnaces.— ’ihvi blast fnrnaco in its 
simplest form is among the oldest, if not the oldest, of metal- 
lurgical contrivances. In the old copper-smelting district of 
Arabia Pelraea, clay blast -pipes dating back to the earlier 
dynasties of ancient Egypt have been found buried in slag heaps ; 
and in India the native smiths and iron-workers continue to use* 
furnaces of similar types. "Hiese, w'hen reduced to their most 
simple expression, are mere basin-shaped hollows in the ground, 
containing ignited ch.ircoal and the substances to be heated, 
the fire being urged hy a blast of air blown in tlirough om; or 
more nozzles from a bellows at or neju* the top. They are 
essentially (he same as the smithes forge. This class of furna.ee 
is usually known as an open fire or hearth, and is represented in 
a more advanced stage of development by the ( atalan, German 
and Walloon forges formerly used in the production of malleable 
iron. 

Fig. 1 rcpn'senls a ('atakin forge. Tlio cavity in the* gronml is 
represented by a pit of square or rectangular section lined with 
brick or .stone of a kind not readily acted on by heat, about t.1 or 
2 ft. deep, usmally somewliat larger above than below, with a tuyere 
or blast- pipe of copper penetrating one of the walls near tlu* top, 
with a considerable downward inclination, so (hat the lur nu'cts 
the fuel some way down. In iron-smelting the ore i.s laid in a lieap 
upon the fuel (charcoal) filling up the heartli, and is gradually brought 
to the metallic state by the i\-diicmg action of the carbon monoxide 
formed at the tuyere. The metal sinks through tlic ignited fuel, 
forming, in the Ixcarth, a spongy mass or ball, w'hich is lifted out by 
the smelters at the end of each operation, and carried to the forgt* 
; hammer. The carlhy mattci-s form a fusible glass or sLag melt, and 
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collect at the lowest point of the hearth, whence they arc reinovc<l 
by opening a hole pierced Ihrougli the front wall at the bottom. 
Tlje active portion of such a furnace is essentially that above tlie 
blast-pipe, the function of the lower part being merely the collection 
of the reduced metal ; the lire may therefore be reganled as burning 
in an uncontined space, with the waste of a large amount ot its 
heating power. Bv continuing the w'alls of tJic he<arUi above the* 

tuyere, into a shaft or stack either 
of the same or some other section, 
we obtain a fnrnact' of increasetl 
capacity, but with no greater 
power of consuming fuel, in which 
the material to be treatetl can be 
heated np gradually by loading it 
into the stack, alternately with 
layers of fuel, the charge descend- 
ing regularly to the point ol com- 
bustion, and absorbing a pro- 
I'Ortion of tJie heat of the ftaine 
that went to waste in the open 
lir(\ Tins principle is cajiable of 
\'iry wide extension, the blast 
furnace being mainly limited in 
lioight by the strength the column 
of materials or “ burden ** has to 
resist crushing, under the w'cight duo to the head adopted, and the 
|>ower of th<‘ blowing engine to supply blast of Miflicient dcmsity 
to overcome fJie rc.sistaiico of the closely packed materials to the 
free passage of the spent gases. The consuming jiovver of the 
furnace or the rate at which it can burn the fuel fnipplied is measured 
by the number of tuyeres and tlieir section. 

The dcv(‘l()pment of blast furnaces is practically the develops 
ment of iron-smelting. The profile has been very much varied 
at different times. The earliest examples were square or rect- 
angular in horizontal section, but the general tendency of modern 
practice is to substitute round s('ctions, their construction being 
facilitated by tlu* use of specially moulded liricks whic'h have 
entirely supcrsi’rlcd the sandstone blocks formerly used. Tlv* 
vertical section, on the other Iiand, is suliject to considerable 
variation, according to tlio work to wliich the furnace, is apjdied. 
Where the operation is .simjily one of fusion, as in the iron- 
founder\s ('iqiola, in which there is no very great cliangc in volume 
in the materials on their de.scent to the tuyeres, the black is nearly 
or quite straight sided ; but wlien,as is the case with the smelting 
of iron ores with limestone Ilux, a large proportion of volatile 
matter has to be removed in the process, a wall of vaiydng 
inclination is used, so that tlu; body of the furnace is formed oJ 
two dissimilar truncated cones, joined by their bases, the lowiT 
one passing downwards into a short, nearly cylindrical, 
position.' For further consideration of this suliject .sec Ikon 
AND Stkf.l. 

Hearth jurfiaces are employed in certain metallurgical opera- 
tions, e.g, in the air-rcduction process for snielting lead ores. 
The principle is essentially tliat of the Catalan forge. Such 
furnaces arc very wasteful, and have little to recommend them 
(sec .Schnabel, Metallurgy, 1^05, vol. i. p. 

Reverberatory Furnaces.- Blast furnaces are, from the intimate 
contact between the bnrflen to be smelted and the fuel, the least 
wasteful of heal ; but their use .supposes the possibility of obtain- 
ing fuel of good quality and free from sulphur or other .suhstmice.s 
likely to deteriorate the metal prodiirccl. In all cases, therefore, 
when* it is desired to do the work out of contact with the .solid 
fuel, the operation of burning or heat-producing must be per- 
formtfd in a special fire-place nr combustion chandler, the body 
of flame and heated gas being afterwards made to act upon the 
snrfa^ of the material exposed in a broad thin layer in the 
w'orking bed or laboratoir of the furnaec by ro^ erberation from 
the low vaulted roof covering the bed. Such furnaces arc known 
by the general name of reverberatory or re^'erbat()r\' furnaces, 
also as air or wind furnaces, to distinguish them from those 
worked with compressed air nr blast. 

Originally the term cupola was used for the reverberatory 
furnace, but in the coursi* of time it has changed its meaning, 
and is now given to a small blast furnace such as that used by 
iron-founders — re\'erbcrdtory smelting furnaces in the same 
tnule being called air furnaces. 

Figs. 2, 3 and 4 rcj'rcsent a rwerheratory furnace such as is u.scd 
for the fusion of copper ores for regiihis, and may 1)e tak«-n as gener- 
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j ally upiesinting its class. The fireplace A is divided fiom the 
j woikinjr hod B by a low wall C known as the fire bridge, and at the 
opposite end then* is sonielimes, though not in\aria]*Iv, a second 
I bridge of less height ca]l«*d tlie fine hrulge 1 ). .A short diagonal finr 



Fig. 2.- T.ongitndinal section of Reverberatory Fiiriuiee. 


or up-tako E conveys the. current of spent flame to the chimney 
F, which is of sciuarc section, diminishing by steps at two or tliree 
different heights, and pioviiled at the lop viitli a covering plate 01 



damt>er (J, which may be raised or lowered bv chain ri aehing to 
the ground, and serves for legiiliting the speed of lln^ exhaust gases, 
and thereby the draught ol air tluougli the lire. Where. si‘veral 



Fig. 4. — Reverberator)’ Furnace (elevation at flue end). 


! furnaces arc connected with the same chimney stack, the damper 
! takes the form of a sliding plate in the mouth of the connecting flue, 
, so that the draught in one. may be modified without affecting the 
others. The fue bridge is partially protected against the iiitcns«* 
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heat of the body of llamc issuing Ihrougli I he fire ardi by a passage 
to which the air lias free access. Tli<; material to be melted is 
introduced into the furnace from the hoppers HH through the 
charging holes in the roof. When melted the products separate on 
ilie i« d (which is ina<le of closely ])acked sand or other infusible 
sub.stances), according to their density ; the lighter earthy matters 
Jormmg an uppi-i l.iyiT of slag are drawn out by the slag hole K at 
the ihie end into an iron wagon or bogie, while the metal subsides 
to the bottom ot tlic bed, and at the termination of the operation 
IS run out by the tap hole L into moulds or granul.aled into wrater 
'I’he ojiposite opening M is the- working door, through which the tool 
foi stirring the, charge is introduced. It is covered by a plate 
suRj>eTided to a lever, similar to that .seen in tlie end elevation (fig. 4) 
in front of the slag hole. 

According to the purpo.se.s to which they arc applied, rever- 
beratory furnaces may lx* classed into two groups, namely, fusion 
or melting furnaces, and calcining or wasting furnaces, also 
called calciners. I’he former have a \ ery extended application 
in many branches of industry, being used by both founders and 
smelters in the fusion of metals ; in the concentration of poor 
metallic corniiounds by fusion into regulus ; in the reduction 
of lead and tin ores ; for refining copper and silvTi* ; and for 
making malleable iron by the puddling processes and welding, 
ralcining furnaces have a less extended application, being 
chiefly employed in the conversion of metallic sulphides into 
oxidis by' continued exposure to the action of air at a tempi'ratun* 
far below that of fusion, or into chlorides by roasting w'itli common 
salt. As some of tlie.se substanecs (for example, lead sulphide 
ami copper pyrites) are readily fii.sible when first heated, but 
become more refradory as part of the sulphur is dissipated and 
oxygen 1ak(‘s its place, it is important that the beat should be 
\'erv carefully regulated at first, otherwise the mass may become 
clotted or fritted together, and llu* oxidizing etfect of the air soon 
ceases unless the fritted masses be liroken small ttgain. This is 
generally done by making the bed of the furnace very long in 
projiorlion to its lireadth arul to the fire-grate area, which ma) 
be the more easily done as a not inconsiclcrable amount of heat 
is given out during the oxidation o{ the ore- su(‘b increased 
length being often obtained by ])la('ing two or even three w'orking 
lu'ds one above the other, and allowing the flume to pass over them 
in order from below upwards. Such calciners are used especially 
in roasting zinc blende into zinc oxide, and in the conversion of 
( opper sulphides into chlorides in the wet extrai'tion proee.ss. Jn 
some proecs.ses of lead-Muelting, where the minerals treateil 
contain .sand, the long culcincr is ])ro\ id(‘d with a melting bottom 
(lo.se to tlie fire-place, so that tla* de.'.ulpluirized ore leaves the 
furnace as a glassy slag or silicate, w bieh is sub.secjuently reduced 
to the metallic, state by fusion with fluxes in blast furnaers. 
l<(‘verlx*ratorv furiiaees jilay an important part in the manu- 
fartiire of sodium carbonate ; descriptions and illustrations aie 
given in the artic le At.kai.i M.ANiU'ACTrRK. 

Muffle. Crucible and Retort Furnaces.- A third (dass of furnaces 
is .so arranged that the work is done by indirect heating; that 
is, the material under treatment, whether subjected to calcina- 
tion, fusion or any other process, is not brought in contact either 
with fuel or flain(% but is raised to the proper tt'inperatiire by 
exposure in a chamber heated (‘xternally liy the products of 
combustion. 'I’hese au* known as mufile or chamlxT furnaces ; 


immediately in contact with the fuel and flame, such as the 
lining of the fire-place, the arches, roof and flues, the lower part 
if not the whole of the chimney lining in reverberatory furnaces, 

, and the whole of the internal walls of blast furnaces. Among 
I such substances are fireclay and firebricks, certain sandstones, 

■ silica in the form of ganister, and Dinas stone and bricks, ferric- 
oxide and alumina, carbon (as coke and graphite), magnesia, 
'lime and chromium oxide -their relative importance being 
; indicated by their order, the last two or three indeed being only 
I of limited use. 

, The most essential point in good fireclays, or in the bricks 
I or other objects made from them, is the pow'er of re.sisting 
I fusion at the highest heat to which they may be exposed. This 
supposes them to be free from metallic oxides forming easily 
' fusible compounds with silica, such as lime or iron, the presence 
! of tlie former even in comparatively .small proportion being very 
detrimental. As clays they must be sufficiently plastic to be 
readily moulded, but at the same time possess sufficient stiffness 
not to contract too strongly in drying, whereby the objects 
produced would be liable to be warped or crai'ked before firing. 
In most cases, how'ever, the latter tendency is guarded against, 

' in making up the paste for moulding, by adding to tlie fresh 
clay a (orlain proportion of burnt material of the same kind, 

, such as old bricks or potsherds, ground to a coarse powder. 

('oke dust or graphite is ii.sed for tlie same purpose in crucible 
' making (see Firkurk'k). 

I Tlu* most liif^hly valuod I'lrcclays are derived from the Coal 
! Measures. AmouK tlie cliief localities arc the neighbourhood of 
Stourbridge m Worcestershire and St.'iiinington near Sheffield, 
which supply mo.st ot tin* materials for crucibles used in steel and 
brass melting, and the ]H>ts tor glass houses; Newxastle-on-Tym* 
anti (ileiiboig near Glasgow, wh(‘ri; heavy blast furnace and other 
tirebricks, gas retorts, tic., are made in lar^e tiuanlities. Coar.se- 
gi«uned bill very strong firebricks are also made ol tlie waste or 
cliiiia clay woiks 

In lielgium tli(‘ cl.iy raised at Andenne is very hugely used for 
making retoits for zmr furnaces The principal French liret.lays 
are tlenved liom tlie Tertiary strata in the south, and mote nearly 
lestuTible ])Out‘l.iin clays than Iho.se of the C'oal Measiiies They 
give wares of remarkably lim* texture and surlaee, combinetl with 
liigh ret factory charat ter. 

I in Cx'nnaiiy, Ips and J*as.sau on the Danube, and (boss Alineroch 
in IJe.sse, arc the Ix'st known localities ]>roducmg fiieclay goods, the 
I cniciblt's troni the last-inentioiied ]>laee, known as Hessian crucibles, 
I going all over the world. Tlu*se, thougli not sliowiug a gri'al resist- 
ance to extreme heat, are very .sliglitly affected hy sudden alterna- 
i tious in heating, as they may lie ]>liinii*,i‘d cold into a .strongly heated 
I furnace without cracking, a treatment to which French and Stour- 
: bridge pots cannot be snlijecU'd with .safety. 

Plumbago or graphite is largely u.scd in the production of 
' crucibles, not in the pure state but in admixture wdth fireclay ; 
; the proportion of the former varie.s with the quality from 25 to 
; nearly 50 %, These are the most enduring of all crucibles, the 
best lasting out 70 or 80 meltings in brass foundries, about 50 
with lironze, and 8 to 10 in steel- nudting. 

Silica is u.sed in furnace-building in the forms of sand, ganister, 
I a finely ground sandstone from tht^ C'oal IMeasurcs of York.shire, 
. and the analogous substance known as Dinas clay, which is 
I really nearly pure silica, containing at most about 2J % of bases. 
Dinas clay is found at various places in the \'ale of Neath in 


and by supposing the criieibles or retorts to represent .similar 
chambers of only temporary duration, the ordinary pot melting 
air fiirna('('s, and tho.se for the reduction of zinc ores or the 
manufa(‘ture of coal gjks, may be included in the .same category, 
riuxse are almost invariably air fiirnact^s, thinigh sometimes air 
under ])ressiire is used, as, for example, in the combustion of 
small anthracitic (‘oal, wlnTt* a current of air from a fan-blower 
i.s somelinu^s blown under tlu^ grate to promote combustion. 
Types of mufile fiirna('t‘s are figured in the article Annem.inc,, 
IIardknino and Tempf.rtno. 

Furnace Materials . — The materials used in the construction 
of furnaces are divisible into tw'o classes, namely, ordinary and 
refractory or fire-resisting, llie former are used principally as 
casing, walls, pillars or other supporting parts of the structure, 
and includes ordinary red or yellow bricks, clay-slate, granite 
and most building stones ; the latter are reserved for the parts 


South Wales, in the form of a loose disintegrated sandstone, 
w'hich is crushed belweem rollers, mixed wdth about 1 % of lime, 
and moulded into bricks that are fired in kilns at a very high 
temperature. These bricks are specially u.sed for the roof, fire 
arches, and other parts subjected to intense heat in reverbera- 
tory steel - melting furnaces, and, although infusible under 
ordinary c onditions, are often fairly melted by the lieat without 
fluxing or i-orrosion after a certain amount of exposure, fianister, 
a .slightly plastic siliceous sand, is similarly used for the lining 
of Ilessemer steel converters ; it is found in the neighbourhood 
of Sheffield. 

Alumina as a refractory material is chiefly used in the form 
of bauxite, but its applications are somewhat special. It has 
been found to stand w'cll for the linings of rotatory puddling 
furnaces, where, under long-continued heating, it changes into 
a substance as hard and infusible as natural emer>’. in the 
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Paris Exhibition of 1878 bricks very hard and dense in character, 
said to be of pure alumina, were exhibited by Muller ^ Co. of 
Paris, as well as i)rii'ks of magnesia, the latter being specially 
remarkable for their great weight. They are intended for use 
at the extreme temperatures obtainable in steel furnaces, or 
for the melting of platinum before the oxy-hydrogen blowpipe. 
For the latter purpose, however, lime is generally used ; but as 
this substance has only small stability, it is usually bedded in a 
casing of firebrick. Oxide of chromium and chrome iron ore 
have been proposed as refractory crucible materials. The former 
may be used as a bed for melting platinum in the same way as 
lime or magnesia, without afh'cling the tiuality of the metal. 

Ferric oxide, though not stric.lly infusible, is largely used as a 
protecting lining for furnaces in which malleable iron is made, 
a portion of the ore being reduced and re<'overed in the process. 
Tn an oxidizing atmosphere it is indifferent to silica, and therefore 
siliceous bricks containing a considerable proportion of ferric 
oxide, when used in flues of boilers, brewers' coppers, cVc. and 
similar situations, are y)erfectly fire-resisting so long as the lieatetl 
gas contains a large proportion of unconsumed air. 7 'he red 
rirel)ricks known as Windsor bricks, which are practically 
similar in composition to soft red sandstone, are of this ( haracter. 

Tlie electric furnace lias led to tlie discovery of several 
important materials, wliicli have luicn employed as furnace 
linings, (arborundum was applied by luigels in iSgt), 

firtfbric'ks being washed with carborundum paste and then baked. 
Siloxicon, a compound of carlum, silicon and oxygen, formed 
from carbon and silica in the elec trie furnace, was patenlc^d by 
IC. Ci. Aeheson in 1903. It is very refractory, and is applied by 
mixing with water and some bond, such as sodium silicate or 
gas-tar. An amoriihous, soft silicon carbide, also formed in tlie 
electric furnace, w'as patented by 15 . Talbot in i8cjg. For basic 
linings, magnesia crystallizecl in the elcM tric furnace is being 
extensively used, replacing dolomite to some extent (see E. 
Kiiburn Scott, “ Refractory Materials for Funiace Linings,” 

I 'nraday Soc.y igo6, p. 289). 

buruiuf. Constf'mtioii. - In the construction of luniacos provision 
h.is to !)(• iiWLclf tor Uk* unequal <*x[Kiiision ot the dittererU jiails under 
the effect ot heat. Tins is especially necessary in the ease of rever- 
heratory liiinaces, which are es.sentially w'eak structures, and 
therefore recpiin* to be bound togetlier by cornpheatt'd .systems ol 
tie rods and ujuiglits or buck staves, 'klie latter aie very conunoiily 
ma<le ot old fl.it bottoni rails, laid with the flat of the flange ag.iinst 
the wall. Puddling furnaces are usu.dlv entirely cased with non 
plates, and blast Inrnaces witli li<)0])s round each couise of the st.n k, 
or in those ol thinner constructions th<* tirehnck work is entirely 
enclosed in a wiouglit iron casing or jacket. Such paits as ma\ be 
SLilijected to extreme heat and the fretting .action of inolten nialenal, 
.as the tuyere and slag bre.ists of blast furnaces, and the tire bridges 
and bed yilates of leverberatory furnaces, are otb n inadt* in cast 
iron with double walls, a cm rent of w.iter or air being kept c in ul.ating 
through tlie interincdi.Lte space. In this way the nu laf, owing to 
its high conductivity and low sjiecitic heat as eompaied to tliat of 
water, is kept at a temperature l.ar below its melting point if the 
water is renewed (juickly enough. It is of course necess,ary in such 
l a.ses th.it the circulation sha,ll l)e perfectly free, m order to jirevent 
the accumulation of steam under pre.ssure 111 the interior ot tlie 
e.istiiig. 'Pins metliod h.is received considerable extension, notably 
in furnace-smelting of iron ores containing manganese, >vh< ie the 
entire hearth is ofti’ii comjiletely w^ater-cased, and m some l<*ad 
furnaces where no linduick liiinig is used, the lower part of the 
lurnace stack being a mere double iron box cooled by w'ater suf- 
ficiently to keep a coating of slag adlienng to llit inner shell which 
])revents the metal from lu-ing .acted upon. 

Mt‘(hanual hurnaces- The introduction and withdrawjil of the 
charges m fusion furnaces is effected by gravitation, the soliti masses 
of raw ore, fuel and flux being thrown in at the top, and flowing 1 
out of the furnace at the taphole or slag run at the liottom. Vertital \ 
kilns, such as those ii.sed for burning limestone, are w'orked in a j 
similar mannei - the raw stom* going in at tlie top, and tin* burnt j 
product falling through holes in the bottoni when allowed to do so. j 
With rev'er]>eratory cali iners, however, where the work is done ! 
upon a liorizoiifal bed, a considerable amount of hand labour is j 
expeiidetl in raking out the c-.harge when finished, and in draw’ing i 
slags from fusion luniaces ; and more particularly m the pucldlmg i 
proctiss of refining iron the amount of manual exertion required is ; 
very much greater. To dimmish tlie item of cxpendituie on tliis 1 
head, various kiiid.s of im-chanical furnaces have been adopted, all 
ot which c.an be classified under three ht ads of gravitating furnaces, 
mechanical stirrers and revolving furnaces. 


1. In gravitating furnaces the bed is laid at a slope just wuthin the 
angle ot repose ol ttie charge, wliich is lufroduceil at the upper end, 
and is pushed down tin*. slo]>e by tresh material, when necessary, 
in the contrary direction to tlie flame which enters at the lower end. 
(lerslenhofer's pyrites burner is a 1 uriiac»‘ ol this class. It has a tall 
vertical ch.iml)er heali'd irom belovs, arid traversed by nun)erou.s 
narrow horizontal cro.ss bars at dilleu iit height.s. The ore in fine 
pow'der is fed in at the lop, thiough a hopper, 111 a regular tliiii 
stream, l>y a pair of rolliTs, and in falling lodges on the flats ot the 
h.irs, lorniing a talus upon eai h ol the height eoriespondiiig to the 
angle ot rest of the material, which is, lio\vevi>r, at short intervals 
removed to low'er levels by tlu‘ arrival ol Iri sh ore Iroin above. In 
this way a verv kirgc surface is exposed to the heat, and tin* ore, if 
containing siitlicient sufiihur to mamtaui tlie ( ombiu^tioii, is ]ieifectly 
burned when it ai lives at the bottom ; il, however, U is unjx rfectK 
sized or ikiinp, or if it contains much eartliy mutter, tlie lesult is 
not very satisfactory. Tliere ate many other furnaces m which the 
same principle is utilized. 

2. ^lc^hanu'^^l siincis umslitute a second division of mechanic al 
turnaces, m winch the l.ibour of talddiiig or sliiiiiig the chaige^ 1:; 
performc'cl liy comhmalious ol levers and wheel-woik taking motion 
ftom a rot.'iliiig shall, and more or lt‘ss ])erlectlv unit. it mg the acdiou 
cjl hand laboui. They are almost cmlirely coiiliued to puddhiig 
furnaces. 

J. Jxcrolning fitrnaies^ tlu' tliiid and most import. cut division t>f 
mechanical iiirii.u:c\s, aie of two kinds. Thi‘ lust ol these lesenihle 
an ordinary revei her.if oiy Inrnaci- hy ha\ing a flat lied wdiic li, 
how'ever, has the lonn ol a can iilai di^-k mounbsl on .1 centi.d sh ut, 
and rc'cc-ives a slow movement ol rotation liom a walei wlusl ot 
other motor, so that ewerv j>.ii I ol tlie sin lace is l)rong,ht suec essivi Iv 
under the action ol the* lin , Die cliaige being si 11 red and iiltimatelv 
removed bv passing nuder a .senes ol li.xed .scraper .u nis pl.u ed aho\’e 
the? siiri.ice at ViUiuus points. Ihuiiton's e.dcmer, us'-d m tin* “ bniu- 
ing ” ot the pyntic mini'rals Jissociated witli tin on*, is a f.uuiliai 
example of tins type. 'Mi** Jie.irlli may eilhi‘i lolaie on an na lined 
axis, so th.it the* j>ath ol its sin lace* i.-» ohliipK* lc» Ih.vt of tin fl.nm*, 
or the* working part may lu* a liolJow c vhuder, l»et\\« en tin ineplace 
and flue, with its .i,xis htuizont il or ne.irly so, wliosc* inner seilace 
ie[»resc*nls the w'oikmg l)c“d, moimted njion Inc lion rolleis, and 
receiving motion fiom a spe cial sleam e ngine* by rn<*ans of a ceiitial 
bc‘lt ol spur gc*anug. Fiinuua s ot the second kind wen first used in 
.ilkah works lor the conversion ol suljih.ite into taiboisite ol sodinni 
in the process known ;is blac.k ash fusion, but h.ivc* since been apph(*d 
to othc*r proc.c'sscs. As cnlcaners thc'v an* used m Im nnn<*s and lor 
the chlorination o) .silver on s. Mec'haaic.il luniacc's aie nguit'd in 
the article .»\i.kaj i Mani i At H’K*!* 

Vse of Ucdlcd Ji>.— 'rjic* calonlic intc*nsity oi hiel is found to lie 
vc‘ry con.siderably enhaiicc'd, if the* cornbiistjon be* t flec.led witli ;iii 
pn‘viousl\ heati‘d to any Ic iujjeratun* b<*tw'c*eu that ol boiling svatc i 
and ,1 diiU red ' eat, the* .same* efh*i't l»emg obs(*rved both with solid 
and gasc'ou.s fuel. 'J'lic* latter, espcTially when hroughi tn the* hnrning 
jKHiil at .1 high tcmpi*rature, jinxhices a he.il that c'.iri b** lese.lcd 
by the most n*lrac 1 ory siibstaiic<*s only, sin h .'is sflica, aliirinna and 
magnesia. 'I'his is at tamed in tin* ieg(*nerative tiuii:n*c* of Sienieiis, 
det.uled i.on.sidi‘ralioii ol winch belongs more* jiroiierly to tin* subieel 
ot iron. 

J'.ionomy of Waste Heat lii every system of artiliiial heating, the* 
amount of ln*at nsefiilly afiplnd is but .1 small pioportion ol tliat 
del (doped by' c ombnsf ion. 10v<*n undcT the most ad vant.igeons 
.i])pin atioii, lhal of ev.ijxualion ol watei in a • te.uu l>oih*i when* tin* 
gasc'sol the* lire have 1c:> travel through a gu*al length of flin-s hounded 
l»y tfim iron surf.ices of gic*at hc at-absoi bmg ea])acitv, I he* t‘*n:- 
})i*rature ot tin* cm rent at tin* chimney is geneiallv mne h above* thai 
ic*<juirc*d to luamlam .ni ac tive di. night in tin* Inepl.ice ; and olhei 
tubes c.ontnming watei, otteri m considerable niimbeis, fornimg tin 
so-called fuel economizers, niav c)ft(*u lx* mleT])os(“d lx‘tw(*i*n the* 
boiler and the chitnnry wiHj marked adisuitage as regards .saving 
ol fin I. In ievc*rbi*ratc)rv .md air fuinatc's us<*d in the difleFcril 
op(*ratioiisol non m.iniitacture, wdiere an exlreiin ly high t(‘mp<*iutnie 
h.is t<» be mamt.uned m spaces of coiuparaf ivelv '-mall t*xfent, sml' 
as tlie beds of jmddhiig, welding, and sb-el melting Imn.ues, the 
fc*mperaturc* of the c*xh.nist gases is excc*t*dmglv higli, and it allowed 
to pass dirertly into the chimney they appear as a great boely ol 
flame* at tin* lo|). It is now* general to '.avc* a ]X)itn)n eif this he at bv 
I ])a.ssiiig the fl.ime* through flin-s of stc-am boilej - air lie*atmg apjiara 
' tus. O'- both so Ih.it the* steam ivepiiie-d lor fin* rn-eess.irv ojx ratnuis 
ot the forge and lieated bl.ist for the fin line.** ifse*ll in.iy lx* obtairn el 
witliout furtheT <‘x|x*nfliture* cd fin-l. T)je* most perfi*ct me lliod oi 
utih/ing the waste* heat fiitln'rlej a]>plii*el is fh.it of the* Siemiens re- 
gc*nenitor*, in which tin* spe'iil gases are* made* to tr.ive*! through 
ch.'inibers, known as regerieralens or tn uper-ators ol he*a.t, eontaming 
a cjuaiititv of thin firebrn ks ])ile d info a cellular mass so as to eiliei 
a very l.irge heat-abscjrbing smtace, whc-rc-liy their te*rnjx*r.if me 1 
very considerably rednc:eel, and lln*y arrive; at tin* chimric’v .at a ln*.'i1 
not exceeding jexi or 4 e)n de-gre*es. As soon as the* bucks have* bee onu 
led hot, tin* cniTent is diverte*d to an .idjacent cJuimber or jiaii of 
ch.imlxTs, anel fin; ac.e|uiH*el Inal is rernoveel by a cnrre*nt of cool 
gas or air p.)SMTig towards tin* lurnace, whe re it arrivc*s at a ti rn- 
p<*rature sur)K::e*iilIy' higli to ensure the* gnate*^t possi])lf‘ heating 
c'ffecl in combustion. 
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Tn iron -Mn fit in:; furivucs tlu* waste fjases are of considerable 

bid value, anrl ni ly render important services if properly applied. 
Owin" to llie conditions ot tlie work, which require the maintenance 
of a sensibly Fsliicin!' atniosjihere, they contain a very notable 
juoportion ol carbonic oxkI(‘, and are drawn off by large wrought iron 
tub'-s near tbe top of the furnace and conveyed by liranch ]iipes 
to the different boilers and airdieating apiiaratus, whicli are now 
entirely Iieabsl bv the combustion of such gase.^, or mixed with air 
anrl exploded m gas engines. Formerly they were allowed to burn 
lo waste ;it the mouth of a short chimney ydace above the furnace 
fop, forming a huge body of tlam<‘, vvdiich was one of the most 
striking features of the Bl ick ( oiiiitr^^ landscape at night. 

J.ahftratorv and Portahlr -Small air-fuinaces wdlh hot 

plates or sand b ith flues wi'n* formerly much cmiployed in chemical 
laboratories, as well as small bl.ist furnaces for crucibles heated with 
< fi.ircoal or coke. The use of such iurnaces has very considerably 
diminished, owing to the gem ral inlroduelion of coal-gas for heating 
jmrpo.ses in l.iboratories, which has been rendered possible by the 
invention of the Bunsen burner, in which the mixture of air and gas 
giving the le.ist luminous but most yiowerfully heating flame is 
effecti’d automatic illy by tin* eniuent gas '1 hese burners, or 
modifications of them, have also been ayiplied lo muffle furnaces, 
which are convenient when only a few assays have lo be made - the 
furnace bimig a mere day shell and soon brought to a working 
lemperatun- ; but the fuel is too expensive to allow of their being 
used Iriliiluallv or on a large .scale Petroleum, or ratliei the heavy 
oiN o!)t.uncd in t.ir refineries, having an eijual or superior heating 
p»;\ver to coil-gas, wiiy also lie iisi'd in laboratories for producing 
liigli temperatures, 'i'he oil is introduced in a thin stream upon a 
Tii’s of inclined and channelhvl bars, where it is almost imnu'dialely 
'.olaiilized .ind burnt by air llowmg in tliiough parallel orifices. 
I'dirn ices of this kind may be usi'd for melting cast iron or bronze 
Ml .sni ill (pi intities, and were emjiloyed by II Sainto (daire l>eville 
in experiments in tfie metallurgv of the platinum group of metals 
Setstrom's blast furnace, used lu Swerlen lor the assay of iron ores, 

I*, a convemeiil lorni cf jmrtalile lurnace ap])lie<l to melting in 
( riicildes It consists o( a sheet-iron cvlnider about 8 or o in in 
diameter, within which is lixc'd one ot sninller size lined with fire- 
diy. The spac(‘ between the two cvlinders serves as a heater and 
distriluitor for the blist, which is introduced through the nozzle at 
the bottom, and entins the fiiinnce tiirougli a senes of several small 
tuyen's arranged round the inner lining Charce^nl is the fuel used, 
and the rrucibles stand upon the bottom of the clay lining. When 
.1 large 1»ody ot find 1 ^ reepnred, flu' evlmder can be h’ngtheiu'd by 
an iron hoop whicli tits over the top ring. Dcville's portable hi ist 
him ice IS very .simil ir m pniu iple to the above, but the body of (he 
iiirnic'- is fornieii of a siu<de cast iron cvbndcr lined wdlh fired iv, 

. lo^ed b'dow by a cast iron jilati' perforated by a ring of small holes - 
liemisp'uuiral basm Ixdow forming the air-heating chamber. 

FURNEAUX, TOBIAS (1735 iiiivigator, was 

liorn at Swilly near Plymouth on the 2Tst of August lydS- He 
(Miti'red the royal u.ivy, and was em]iloved on the French and 
\frican coasts and in llie West Indies during the latter part of the 
.Seven ^\^lrs’ War (17(10 i/fidV Ht* .scr\’cd as .second lieutenant 
of the “ Dolphin ” under ( aptain Samuel Walli.s on the latter'.s 
^'(>yage round the globe (.\ugu.sL t7V) May 1768); was made 
a commander in November 1771; and commanded the “Ad- 
venture” wliich accompanied Captain CMok (in tlie “Resolu- 
tion ”) in (look’s second voyage. On this exfxidilion Furneaux 
was twice separated from hi.s loader (February S May 19, 1773 ; 
October 22, 1773 July 14, 177^, the dite of his return to 
ICnglund). On the former occasion he e.xjilored a gri^al part of 
the south and east coasts of Tasmania, and made the earliest 
British chart of the same. Most of iii', names here survive ; 
C’ook, visiting this shore-line on his third voyage, confirmed 
Furne:iu.\'s account and deliiUMlioii of it (with certain minor 
criticisms and emendations), and named afl^'r him the islands 
in Hanks Straits, oj^ening into Bass’s Straits, and the group now 
known as the lx>\v Archipelago. After the “ .\dventure ” was 
(inally separated from the “ Resolution ” off New Zealand in 
October 177.^, Furneaux returned home alone, bringing with him 
Omai of Flaiefea. 'I’his first South Sea Islander seen in the 
British Isles returned to his home with C’ook in 177(^-1777. 
Furneaux was made a captain in 1775, commanded the 
“ Syren ” in the 15 ritish atuick of the 2Sth of June 177(1 upon 
( harloston, So uh C arolina. His succe.rsful efforts to introduce 
domestic animals and potatoe.s into the South Sea Lslands are 
worthy of note. He died at Swilly on the 19th of Septemlwr 
1781. 

^^•v lUiwke.sworth's Xarratiir of IFtiWis’ Vovap,c C.aptain (kx>k’.s 
S-arratioe of hts Sreond ; also T. Furneaux’s life by Kev. 

Henry F'urrn aux m the Didionaty of Xational liio^aphy. 


—FURNESS 

FURNES (Flem. Veurne), an old-fashioned little town amid 
the dunes near the coast in West Flanders, Belgium, about 
26 m. S.W. of Bruges. Pop. (1904) 6099. the centre of a 

considerable area extending to the French frontier, and its 
market is an important one for the disposal of corn, stock, hops 
and dairy produce. During the Norman raids Fumes was 
d(^stroyed, and the present town was built by iialdwin Bras de 
F’e% first count of P'landers, about the year 870. At the height 
of the prosperity of the Fb.mish communes in the 14th century 
there were dependent on the barony of Fumes not fewer than 
fifty-two rich villages, but thc.se have all disappeared, partly 
no (loul)t as the consequence of repeated French invasions down 
to the end of the 18th century, but chiefly through the encroach- 
ment of the sea followed by the accumulation of sand along the 
whole of this portion of the coast. Fumes contains many 
curious old houses and the church of St Walburga, which is a 
fine .survival of the 13th century with some older portions. The 
old clmrch and buildings, grouped round the Grand Place, which 
is the scene of the weekly market, present a quaint picture 
which is j)erhaps not to he equalled in the countr\-. Near Fumes 
on the .seashore is the fashionahk* bathing place called l.ra Panne. 

Fumes one day a yeiir beoimes a centre of attraction to all 
the people of Flanders. 'Phis is the la.st Sunday in J uly , when the 
fete of ( alvarv and the Crucifixion is celebrated. Of all popular 
fc.stivities in P»elgium this is the nearest approach to the old 
Jkission Play. I'he whole str)ry of Christ i.s told with great 
precision by moans of succeetliiig groups which typify tlie different 
phases of the subject. The people of Fumes pose as Roman 
soldiers or Jewi.sh priests, as the apostles or more sjicctators, 
whilti the women put on long black veils so that they may figure 
in the procession as the just women. 

FURNESS, HORACE HOWARD (1833- ), American 

Shakespearian .scholar, was born in Philacleiphia on the 2nd ol 
November 1833, being the .son of William Henry Fiirne.ss (1802- 
1896) minister of the ]*'ir.sl Unitarian church in that city, a 
powerful preacher and writer. He graduated at Ilarvaird in 
185 I, and was admitted to the bar in 1859, but soon devoted 
liimself to the study of Shakespearv. He acrumiilated a collection 
of illustrative material of great richness and extent, and brought 
out in 1871 the first volume of a new N'arioruni edition, designed 
to represent and summarize tin* eonelu.sions of the best authoriti(‘s 
in all languages — textual, critical and annotative. The volumes 
apjuared iis follows: Romeo and //(//W (1S71) ; (1873) 

(revised edition, 1903): Hamfel (2 vols., 1877); Kin^ Lear 
(18S0) ; Othello ( 1886) : The Merchant of fVw/rr (188S) ; As You 
Lihr It (1890); The Tempest (1892); A Midsummer Night's 
Dream (1895); inters Talc (1S98); Much Ado about 

Nothing (1899); Twelfth Night (J901) ; Loves Labours Lost 
(1904). 'fhe edition has been generally accepted as a thorough 
and scholarly piece of work ; its chief fault is that, beginning 
with Othello (1886), the editor u.sed the First Folio text as his 
basis, while in others he makes the text of the Cambridge (Globe) 
editors his foundation. His wife, Helen Kate Fiirnes.s (1837- 
1883), compiled A Concordance to the Poems of Shakespeare (iSf 2). 

FURNESS, a district of Lancashire, England, separated from 
the major portion of the county by Moreeambe Ikiy, It is 
bounded S.E. by this inlet of the Irish Sea, S.W. by the sea, 
W. by the Duddon estuary and ('iimberland, and N. and E. by 
Westmorland. Its area is about 250 sq. m. It forms the greater 
part of the North J^oiisdalc parliamentary division of Lancashire, 
and contains the parliamentary l)orough of Barrow-in-Furness. 
The surface is almost entirely hilly. The northern half is included 
in the celebrated Lake District, and contains such eminences 
as the Old Man of Coniston and Wetherlam. Apart from the 
Duddon, which forms part of the western boundary, the principal 
rivers are the Leven and (Take, flowing southward into a common 
estuary in Moreeambe Bay. The I.evcn drains Windermere 
and the Crake Coniston Lake. The usage of the term ** Lake 
District,” however, tends to limit the name of Furness in common 
thought lo the district south of the lakes, where several of the 
place-names are suffixed with that of the district, as Barrow-in- 
Furness, Dalton-in-Furness, Brough ton-in-Furncss. Between 
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the Dudclon and Morecanil)e l]ay lies Walney Island, 8 m. in 
length, and in the shallow strait lKM;wcen it and the mainland 
are several smaller islands. Tliat part of I'urness which forms a 
}>eninsula between the Leven estuary and Morecarnl>e Bay, and 
the Dnddon estuary, is rich in hematite iron ore, which has In'en 
worked from very early times. Jt was known and smeltetl by 
British and Romans, and by the monks of Furness Abbey and 
Conishead Priory, b'>lli in the district. It was owing to the 
existence of this ore lliat the town of Barrow grew up in the 19th 
century ; at first as a port from which the ore was exported to 
South VValcs, while later furnaces were established on the spot, 
and acquired additional importance on the introduction of the 
Bessemer process, which requires a non-phosphoric ore such as 
is found here. The hematite is also worked at Ulverston, Askam, 
Dalton and elsewhere, but the furnaces now^ depend in part 
upon ore imported from Spain. The supposed extension of the 
ore under the sands of the Duddon estuary led to the conslruclion 
of a sea wall to facilitate the w^orking. The district is served 
by the main line of the Furness railway, from ( arnforth (junction 
with the London Korlh-Westcrn railway), passing the plciusant 
watering-place of (irangt;, and approximately following the 
coast by Ulvcrston, Dal ion and Barrow, with branches to i.ake 
Side, Windermere, and to Foniston. 

Apart from its industrial importance and scenic attractions, 
Furness has an especial interest on account of its famous abbey. 

The ruins of this, beautifully situated in a wooded 
Aft™** valley, are extensive, and mainly of fine tran.sitional 

Norman and ICarly Knglish date, acquiring additional 
])icturesqueness from the warm colour of tlie red sandstone 
of which they are liuilt. The abbey of Juirness, otherwise 
Inirdenesia or the iurther iiesc (promontory), wliicli was dedicated 
to St .Mary, Avas founded in 1127 by a small body of monks 
Ih'longing to the Beuedii tine order of Savigny. Jn 1124 they 
l^.id settled at Tiilketh, near Pri'ston, but migrated in J127 to 
J'urness under the auspices of St(‘phen, count of Boulogne, 
afterwards king, at that time lord of the liberty of Furness. 
In 1148 the brotherhood joined the Cistercian order. Stephen 
granted to the monks the lordship of Furness, and his charter 
w^as confirmed by Henry 1 ., Henry II. and subseijuent kings, 
'fhe abbot’s power throughout the lordship was almost absolute ; 
lie h.id a market and fair at Dalton, was free from .service to the 
county and wapienlake, and held a .sh('rifT's lourn. By a succes- 
sion of gifts the abbey became one of the richest in ICngland 
and was the largest (’islercian foundation in the kingdom. At 
the Dissolution its revenues amounted to between and 

£800 a year, exclusive of meadow^s, jiasturcs, lisherics, mines, 
mills and salt works, and the wealth of the monks enabled them 
to pjractise a regiil hospitality. The abbot w^as one of the twenty 
(!istercian abbots summoned to the parliament of i2(>4, but was 
not cited after 1330, its he did not hold of the king in cal^ile prr 
haroniam. The ablx^y founded several offshoot houses, one of 
the most important being Rushen Alibcy in the Isle of Man. In 

1535 the royal commissioners visited the abbe\’ and reported 
four of its inmates, including the ablxit, for incontinence. In 

1536 the abbot w'as charged with ('omphciiy in the J'ilgrimage 
of Grace, and on the 7th of April J537, under compulsion, 
surrendered the abbey to the king. A few’ monks were granted 
pensioas, and the abbot was endowed wuth the profits of ihe 
rectory of Dalton, valued at £33, 6s. 8d. per annum. In 1540 
the e.stites and revenues w'ere annexed by act of ])arliament to 
the Duchy of Lancaster. About James J.'s reign tlie site and 
territories were alienated to the Brest ons of I’rcston-Balrkk, 
from whom they descended to tlie dukes of Devonshire. 

Qinishcad Priory, near Uiverston, an Augustinian foundation 
of the reign of Henry II., has left no remains, but of the priory 
of (^tmel (1 188) the fine church is still in use. It is a cruciform 
structure of transitional Norman and later dates, its central 
tower having the upper storey set diagonally upon the lower. 
The chancel contains some sufierb Jacobean carved oak .screens, 
with stalls of earlier date. 

FURNISS, HARRY (1854- ), British caricaturist and 

illustrator, was born at Wexford, Ireland, of ICnglish and Scottish 


parents. He was educated in Dublin, and in his schooldays 
edited a Schoolboy's Punch in close imitation of the original. 
He came to Londim when he was nineteen, and began lo draw 
for Ihe illustrated papers, being lt)r .some years a regul ir contribu- 
tor to the Illustrated London Svu's. His first drawing in Ptnuh 
appeared in 1S80, and he joined its staff in 1884. He illustrated 
Jaioy s “Diary of 'loby, in Pifwr//, where his political 

caricatures became a pojadar h\.i ure. Among his other succe.sses 
were a series of “ Puzzle llead.s.” and his annual lio\’al 
Academy guy’d.” In Royal Academy Antics (iSgo) he ])iiblishe<l 
a volume of caricatures of the work of leading artists. He 
resigned from the staff of Pmuh in 1804, jiroilueed lor a short 
time a weekly comic paper Lika Joko, and in i8y8 began a 
humorous monthly, Patr (iame \ but these wiire short ii\ed. 
Among the numerous books he illustrated were James J’avn's 
Talk of the Tmcn, i.ewis Carroirs Svlvie and Jhww, Gilbert a 
Beckett’s Comic Jilackstone, G. Ik jnirrow‘.s Widlyfnu^ Pnok, 
and his own novel, Poverty Pay (1905). Our Joe, his f^reat hiffht 
it collection of original cartoons. His volume ol 
reminisc fences, Confessions of a Caricaturist (ityoi). was iollowcd 
by Harry h'urniss at Home (190^). Jn 1905 be })ublisl)etl Umv to 
draw in Pen and Ink, and pnaliiced the first number ol thnry 
Rurniss's Christmas u InnuaL 

FURNITURE (from “ furnish,” I'Y. fourn/t), a general term 
of obscure origin, used to d{‘:scribe the chattels and fillings re- 
quired to adapt liouses and other buildings for iisi‘. Wooii, 
ivory, precious stones, broii/e, silver and gold have lu-eii nse»l 
from tlie most ancient times in the construction or for the 
decoration of furniture. 'I'lte kinds ol objects required loi 
furniture have varied according to the changes of inamu rs and 
customs, as well as with relereice lo th<r materials at the tnm- 
mand of the workman, in ilifierent eliinales and c»>iii/tn( 
Of really ancient furniture there are ^’e^y few siirvi\ ing e\aiiip!e^, 
partly by re.ason ol the jierishable materials of wliii h it w.c*. nsnalb 
(‘oiistrucled, and partly liecaiise, however great may hast* been 
the splendour of l'^gyi>t , however consummate the taste ol t inxcc, 
however luxurioii:; the life of Rome, the iiumher o) lioustLoli] 
apjdiances was very limited. 'J’hc (hair, tlie (oiich, tlie table, 
the bed, were virtually the (‘lUire luruilure of (sirly people's, 
whatever the degree of their (‘i\ ilizatiou, tuid so they remained 
until the close of what ant known in Jkiropeaii liisloi v as llie 
middle ages. During tliij long empire-sire, ii centuries which 
iiitcTvened Ijetweon the lapse of ICgyjil and lh<‘ obliteraljo.i ol 
Babylon, the extinction of (ireece and the dismemliern eiit ol 
Rome and the great awakening of tlie Renaissanct;, household 
comfort dcvclo])ed but little. 'I he iMolemies were as well lodged 
as the Plantagenct.s, and peojiles wiio sjienl their lives in the 
open air. gming lo bed in the early hours of darkne.ss, and lising 
as soon as it was light, needed Ijiit little Jiousehold furniture. 

Indoor life and the growth of M'deiilary habits exeieisen a 
powerful influence upon the devt‘li>}>inent ol lurnilure. I'Vom 
b(*ing splendid, or at l(;ast massive, and ('scc'edingly .sparse and 
rosily, it gradually became light, plenlilul and chea{). Jn the 
ancient civilizations, as in the pc^riods when our own was slowlx 
growing, houjichold jdeni.shings, .save in the iiidest and most 
elementary forms, wen^ the jirivilege of the great-- no jx-rson 
of mean degree lould have obtained, or would have dared lo 
use i' he ('ould, what is now the commonest object in every 
liouse, the chair ((/.?'.). Sjjarse examples ol the furniture of 
Egypt, Nineveh, (Jreece and Rome arc to lx* found in iniiseiims ; 
but our chief sources of information are mural and sepukhral 
paintings and .s(‘ulptures. 'I'he lOgyptian. us(xi wooden furniture 
r.arved and gilded, covered with sjilcridid textiles, and supported 
iijKjn the legs of wild animal.'. ; they employed chests ancl coffers 
{IS receptacles for clothes, valuables and small objects generally. 
Wild animals and Ixast.*. (if the chase were carved upon the 
furniture of Nineveh ah o ; the lion, the bull and the ram were 
especially character is ti( . 'i’he Assyrians were nuignificcnt in 
their household appointments ; their tables and couche.s were 
inlaid with ivory and prix ious uncials, ( odar and ebony were 
much u.sed by these great J yastern pcople.s, and it is probable that 
they were familiar with rosewood, walnut and teak. Solomon’s 
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hed was of cedar of Lebation. Greek furniture was essentially is inseparably associated with his name. We owe it perhaps to 
Oriental in form ; the more sumptuous varieties w'ere of bronze, the fact that France, as the neighbour of Italy, was touched 
clatnas< ened with gold and silver. The Romans employed Greek more immediately by the Renaissance than England that the 
artists and workmen and absorbed or adapted many of their reign of heaviness came earlier to an end in that country than on 
m(»biliary fashions, especially in chairs and conches. The Roman the other side of the Channel. But there is a heaviness which is 
tables wen* of sphmdid marbles or rare w(»()ds. In the later pleasing as well as one which is forbidding, and much of the 
ag(is of the (mi])ire, in Rome and afterwards in Constantinople, furniture made in England any time after the middle of the 
golfl and silver were plentifully used in furniture; such indeed 17th century was highly attractive. If English furniture of 
was the abundance of these precious metals that evtm cooking the Stuart period be not sought after to the same extent as that 
utensils and common domestic vessels were made of them. . of a hundred years later, it is yet highly prized and exceedingly 

'i’he architectural features so prominent in much of the • decorative. Angularity it often still possessed, but generally 
medieval furniture begin in these byzantine and late Roman ' sj)eaking its elegance of form and richness of upholstering lent 
thrones and other seats. These* ((matures became paramount as it an attraction which not long before had been entirely lacking. 
J^)inted arcliitecture bccamei gemeral in Europe, and scarcely Alike in France and in England, the most attractive achievements 
less so during the Renaissance. Most of the medieval furniture, : of the cabinetmaker belong to the iSth century — English Queen 
chests, seats, trays, cVe., of Italian make were richly gilt and 1 Anne and early Georgian work is universally charming; the 
j)ainled. In northern Europe carved oak was more generally 1 regency and the reigns of Louis XV. and XVI. formed a period 
used. State seats in feudal halL were benches w'ith ends carved I of the greatest artistic .splendour. The inspiration of much of 
in tracery, backs panelled or hung with cloths ((‘ailed cloths of | the work of the great English school was derived from France, 
estate), and canopies j)rojeeting above. Bedsteads were square ] although the gropings after the flhinest^ taste and the earlier 
framers, I fie testers of panelled wood, re.sting on carved posts, j Gothicmannerwa^rc mainly indigenous. The French styles of the 
('hosts of oak carved w’ith panels of tracery, or of Italian cypress , centuiy, wd\i(‘h began with excessive llamboyance, closed before 
(v\hon th(y could be imported), were iis(t(l to hold and to carr}^ j the Revolution with a chaste y)erfection of detail which is perhaps 
clothes, lapesiritis, ive., to distant castles and manor hous(‘S ; more delightful than anything that has ever been done in 
for house furniture, owing to its scarcity and cost, had to be fiirrriture. Jn the achievements of Riesener, David Rfhitgen, 
ino\ed from place to place, ('ojuvs and other ecclesiastical GoutliK're, Ociben and Rousseau cle la Rottii^re we have the high- 
v(\stm(‘nts w'cre kept in (‘lu‘sts with ornamental lock plates and water mark of craft sm.'inship. The marquetry of the period, 
iron hinges. 'I'hti spl(*nd()ur of most feudal hous(;s cl('pend(*d although not ahvays beautiful in itself, was executed with 
on pictorial tapestries which could be jKU'ked and carri(*d from extraordinary smoothness and finish ; the mounts of gihh'd 
plfKv to pku'e. \Vardrol)(*s wertj rooms fitted for the rtTeption bronze, w'hieh wwe the leading characteristic of most of th(> work 
of (ln‘sses, as w(dl as for spices and other valuable stores. Ex- of the (enturv, wore finished with a minute delicacy of touch 
cellent car\'ing in nilief w\is executed on caskets, which whtc of w^hi(‘h w'as until tlwm imknowm, and has never been rivalled since, 
wood or (>1 ivory, with painting and gilding, and decorated with If the periods of k'rancis J. and H(*nry IL, of Louis XTV. and 
d(*Ii<'ate hinge and lock tnetal-work. The general subjects of the regen('\' prodiK'cd much that was sumtituous and even elegant, 
s( ulfiture wen? taken from legends of the saints or from metrical that of Louis XVL, while men's minds were as yet undisturbed 
romani'es. Renaissance art made a gn?at change in architecture, b}" violent political convulsions, stands out as, on the whole, 
and this change was exemplified in furniture. Cabinets ((/.7».) and the one consummate vm in the annals of furniture. Times of 
panelling took the outlines of palac'cs and temples. In h'lorem'e, great achievemimt are almost invariablv followed directly by 
R<»mi‘, Venice, Milan and other capitals of Italy, sumptui*iis those in wdiich no tall thistles grow and in which every little 
cabinets, tables, chairs, chests, X'c., wen* made to the orders shrub is inaguified to the dimensions of a forest tree : and the 
of the native priiuTs. Vasari {J.ipcs of Pahitrrs) speaks of so-('a1led empire style ’’ wdiich had begun even while the last 
.scientific diagrams and mathematical problems illustrated in monarch of the still reigned, lacked alike the grace- 

costly materials, by the best artists of the day, on furniture made ful coiv eption and the superb execution of the preceding style, 
for the Medici family, 'fhe great ex t(‘nl of the rule of Charles V. Heavy and usually uninspired, it w'as nurtured in tragedy and 
helf)(?d t(» give a uniform training to artists from variou.s countries peri.shed amid disiusTer. Vet it is a profoundly interesting style, 
n'sorting to Italy, so that cabinets, which w^erc made in both by reason of the classical roots Irom wdiich it sprang and 
vast numb(TS in Spain, Idandors and Germany, can hardly be the attempt, which it finally reflected, to establish new ideas in 
distinguished from those executed in Italy. Francis 1. and eviTy department of life. Founded upon the wu’eck of a lingering 
Henry \T1L encouraged the re\'i\'ed arts in their respective feudalism it rea(*hed back to Rome and Greece, and even to 
dominions. Pietro (Jura, or inlay of hard i)ebbh?s, agate, lapis h'gypt. If it is rarely charming, it is often impressive by iis 
lazuli, and otluT stones, ivory carved and inlaid, carv'ed and gilt .severity. Mahogany, satiiiwood and other ric'h timbers were 
wood, mar(jiietr)' or veneering with thin w'oods, tortoiseslwrll, characteristic of the style of the end of the i8th century : 
brass, \’c., were used in making sumptuous furniture during the rosewood was most ('ommonly employed for the choicer work 
first ])(‘riod of tlw? Renaissance. Subjects of carving or relief of the beginning of the igth. Bronze mounts were in high 
wt‘re generally draw'ii from the theological and cardinal virtues, favour, altliougfi their artistic character varied materially, 
from classical mythology, from tlu; seasons, months, \'c. Garved Previously to the middle of the 18th century the only cabinet- 
altarpieces and woodwork in churches piirtook of the change in maker who gained suffu'ient personal distinction to have had 
.style. his name prest‘r\'ed was Andr6 Charles Boiille ; beginning with 

The great period of furniture in almost every country was, that j^eriod FVance and England produced many men whose 
h(>w'cv(‘r, unquestionably the iSth centur)'. That century saw' renown is hardly less than that of artists in other media. W'ith 
many extravagaru'cs in this, as in other forms of art, but on the Chippendale there arose a mar\'elloiisly brilliant school of iCnglish 
whole it saw' the richest floroison of taste, and the widest sense cabinetmakers, in which the most outstanding names are those 
of invention. 'I’his is the more remarkable since the furniture of Sheraton, IIepix?hvhite, Shearer and the Adams. But if the 
of Ihe 17th ('entury has often been criticized as heavy . and coarse, school w'as splendid it was larnentiibly short-lived, and the 19th 
'Flu* criticism is only j>artly justified. Throughout the first three- centuiv' produced no single name in the least w'orthy to lx* 
(juarters of the period belwetju the accession of James 1. and \ placed beside these giants. Whether, in an age of machiner)', 
that of (^ueen Anne, Tnassi\'ent*ss and solidity were the dis- j mucli room is left for fine individual execution may be doubted, 
tinguishing characteristics of all work. Towards the reign of •' and the manufacture of furniture now', to a great extent, takes 
I atn(‘s I L, however, there ('ame in one of the most pleasing and I place in large factories both in England and on the con- 
elegant styles e\'er known in England. Nearly a gtmeration I tinent. Ow'ing to the necessary subdivision of labour in these 
In^fore then Boulle was developing in France the splendid and ‘ establishments, each piece of furniture passes through numerous 
palatial method of inlay which, although he did not invent it, ' distinct workshops. The master and a few artificers formerly 
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supt-rin tended each piece of work, which, therefore, was never 
far removed from the desic;iier's eye. Tliough accomplished 
iirtists are retained ])y the manufacturers of London, Pans and 
other capitals, there can no longer be the same relation between 
the designer and his work. Many operations in these modern 
factories are carried on by machinery. This, though an economy 
of labour, entails loss of artistic effect. The chisel and the knih‘ 
are no longer in such cases guided and controlled by the sensitive 
touch of the human hand. 

A decided, if not always intelligent, effort to devise a new 
style in furniture began during the last few years of the 19th 
century, which gained the name of ‘‘ Cart nouveau . Its pionec s 
professed to be free from all old traditions and to seek inspiration 
from nature alone. Happily nature is less forbidding than many 
of these interpretations of it, and much of the “ ne\v art '* is a 
remarkable exemplification of the impossibility of altogether 
ignoring traditional fonns. The style was not long in degenerat- 
ing into extreme extravagance. Perhaps the most striking con- 
secpience of this effort has been, especially in F'ngland, the 
revival of the use of oak. I.ightly polished, or waxed, the cheap 
foreign oaks often i^rodure very agreeable results, especially 
when there is applied to them a simple inlay of boxwood and 
stained holly, or a modern fonn of pewter. 'Fhe simplicity ol 
these English forms is in remarkable contrast to the tortured 
and ungainly outlines of continental seekers after a conscious 
and unplcasing “ originality.'’ 

rntil a vei*)" recent period the most famous collections of 
historic furniture wore to be found in such EVencii museums as 
the Louvre, Climy and the Garde Meuble. Now, how'cver, they 
are rivalled, if not surpassed, by the magnificent collections of 
the Victoria and Albert Museum at South Kensington, and tfie 
Wallace collection at Hertford House, lyondon. The latter, in 
corijuiiciiou with the Jones bequest at South Kensington, fonns 1 
the finest of all gatherings of French furniture of the great ! 
periods, notwithstanding that in the Bureau du Roi the J.ouvre 
possesses the most magnificent individual example in existence. 
In America there are a niinibcr of admirable collections repre- | 
sentative of the giMceful and homely colonial furniture " ! 
made in England and the United Slates during the (Juecu Anne ' 
and Georgian periods. 

Sec also 1.1 k‘ separate ,ii tides in this work on jiarliciiJ ir torms ot 
Inrniliire. The literature of the snhp-ct has hecoin<* very extensive, 
and it IS needless to multiply here the relereiu'es to books. Perrot 
and Clii]he7., 111 Iheir great ffisUnio de I'art dam I'autiqaitr (1882 
el seq.), d(‘al with ancient times, and A. de Cliainpe.uix, in Lc Mnihle 
(1885), with tlie middle ages and later jhtiocI ; English iunuture is 
.idmirabl)^ treated by Percy Macijiioid m his History of hm^Ush 
I'nrntUtre (1005I; ami J.,ady Dilke's h'remh i^'urmtufc in the j6th 
Century (iooi),aud Luke Vincent l^ockwood’s c domnl Citnnturr 'in 
.ItnerUu (looi), r-lioiikl also be consulted. (J. P.-JJ.) 

FURNIVALL, FREDERICK JAMES (18251910), English, 
philologist and editor, was born at Egham, Surrey, on the 4th | 
of Eebruary 1825, the son of a surgeon. He was call(‘d to the bar 
in 1849, but his attention was soon diverted to philological 
studies and social problems. He gave Erederick Denison Maurice 
valuable assistance in tlie Christian Socialist movement, and was 


with its first editor, Herbert Coleridge, and after his death 
w'as for .some time principal editor iluring the preliminary period 
of the collection of material. Tlie completion of his hall century 
of labour was acknowledgiul in 1900 by a handsome testimonial, 
including the preparation by his friends of a volume; of ]>hilo- 
logical essays siiecially dedicated to him. An English Miscellany 
((Jxford, 1901), and a considerable donation to the Early I'Jiglish 
'1 ext Society. Dr Eiirnivall was always an enthusiastu' oarsman, 
and till the end kept up Ins interest in rowing : wdlh John 
Beesley in 1845 ke inti\)duced the new typi; of narrow' sculling 
boat, and in 1S86 started races on the 'Ihames for siailliiig lours 
and sculling eights. He died on the 2nd ol July loio. 

FURSE, CHARLES WELLINGTON (i868lioo4), English 
painter, born at Staines, the son^of the Pe\. ('. W. j^iise, arch 
deacon of Westminster, was descended collaterally trom Sir 
Joshua Reynolds, and in his short span ol Jite achieved such 
rare excellence as a portrait and figure paint«‘r that lu lornis an 
important link in the chain oi llritisb portraiture which extends 
from the timt‘ when Van Dyck was called to the (‘oiirt ot ( h.arh's 1 . 
to our own day. His talent was precocious; at the age of seven 
he gave indications ol it in a niimher of drawings illustrating 
Scott's novels. He entiTcd the Slad(‘ school in iSSp winning the 
Slade scholar.sliip in the following year, and compli lcd his t‘()iica 
tion at Julian's aiclicr in I’aris. Hard worker as he was, his 
I activity was frequently interrupted by .spells ol iline.ss, tor lie had 
' developed signs of consumption when he was still attending the 
Sladcschool An impoiTant canvas called “Fain ” w'as his first 
, contribution (1S88) to the Royal Academx , to th<‘ associate.sInj) 
1 of which he was elected in the year of his death. Ebr some x ears 
I before he liad been a staunch supporter ol the New Knglisli Art 
' (liib, totlu‘ exhibitions of which lie xxas a regular contributor. 
JItMvas married in October 1900 to Katherine, daiigliler ol Jolin 
Addington Syiiionds. His fondm‘ss for sjiort and ol an open air 
file found exjiression in his art and introduced a nexv, fresh and 
vigorous note into ]iortraitiire. 'JlitTt* is newer a suggestion of 
the studio or of the fatiguing juise in Jiis portraits. 'I hi* sitters 
appear nncon.seioiis oJ being paint(‘d, anil an* g:enera]ly .seen in 
the pursuit of their favourite outdoor sport or pastime, in thi* 
lull enjc'yment ol life. Siieh are the “ Diana of the Uplands.” 
the “Lord Roberts " and “'Hie Return from thi* Ride” at tin* 
Tale Gallery : the lour children in the “Cubbing with the \’ork 
and Ainsly,” “ 'Hu; Lilac Gowm,” “ ]\lr and Mrs Oliver Fishing 
and the portrait ol J.ord Charles lieresford. Most ol the.^e 
pictures, and indeed nearly all the xvork completed in the lexv 
years ol E'uise’s activity, slioxv a pronounced decorative lendeney. 
His .sense of .spare, coinjiosilion and dei'oratixe design can best 
be judged by his admirable mural decorations lor laxerjiool 
town hall, executed between i8()()ar.d 1902. A memorial exhibi- 
tion of Fur.se’s jiaintings and sketches xvas held at the Burlington 
Fine Arts Chih in J90O. 

FDRST, JULIUS (1805-187,3). (iennan Orientalist, was born 
of Jewi.sh parents at Zerkowo in Bosen, on the J2lh ol May 1805. 
He .studied phiiosojihx and jihilologv at J>erlin, and oriental 
literature at loosen, Breslau and Halle. Jn 1857 he was appointed 
to a lectureship at the university ol Leij):dg, and he was jiri/nioted 


one of the founders of the Working Men’s College. E'or half a ' toa profos.sorshij) in jSfip xvliidi lie held until his dealli at beij)/ig 


century he indefatigably promoted the study of early Ehiglish 
literature, partly by his owm work as editor, and still more 
efiieaciously by the agency of the numerous learned societies 
of which he was both founder and director, especially the Early 
E]nglish Text Society (1864), which has been ot inestimable 
service; in promoting the study of early and middle Ehiglish. 
He also established and conducted the Chaucer. Ballad, New 
Shakespeare and V\Vdif Societies, and at a later period .societies 
lor the special study of Browning and Shelley. He edited texts 
for the f'arly Ehiglish 'Text Society, for the Roxburghe (!lub 
and the Rolls Series ; but his most important labours were 
devoted to Chaucer, whose study he as an editor greatly as.sisted 
by his “ Six-Text ” edition of the Canterbury Tales y and other 
publications of the C.'haucer Society. Ele was the honorary 
secretary of the Philological Society, and was one of the original 
promoters of the Oxford Nav English Dictionary. He co-operated 


on the 9lh of E'ebruarv 1873. Among hi.s writings may be 
mentioned l.ehrt*ebainle der arawaisdten hiionn (J.eipzig. J835); 
Librorum sacrorum Velens Tcslanicnli mncouiantiae Jhbranae 
I i 7 fi/wcC 7 /fl/i/rt/Vi/e(Leif}zig,'i 837 -i 8 qo); fl ihraisches und chaldatuhr.s 
j Worterbnch (1851, E.ngli.sh tran.slntion by S. Daxid.son 18^7); 
i Kullur nnd Jjicraturi^esr/iirlite dcr fuden in Asien (1841)). I'iirst 
j also edited a valuable Hiblndhecn fiidaha (Leipzig, 1849 1803), 
1 and was the author of some other xvorks ol minor iinportanee. 
j E'rom 1840 to 1851 he w as editor of Der Orient, a journal devoted 
j to the language, literature, history and antiquities of the Ji;xvs. 

FORSTENBERG, the name of two noble houses ol (iermany. 
i I. 'fhe more imporUinl is in possession of a inediiitized princi- 
pality in the district of the Black f orest and the Cpper Danube, 

' xvhich comprises the countship of Heiligenberg, about 7 m. to 
I the N. of the Lake of Constance, the lanilgraviates of Stiihliiigen 
; and Baiir, and the lordships of Jungnaii, 'i rochtelfingcn, Hausen 
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and Milskirrh or Mcsskirdi. 'I'l»e territory is disrontiniious ; Theresa ( 1 >. 1830) and Gahrielle (b. 1844), daughters of tlie 
and as it lies y)arlly in Ikideii. partly in Wiirttemherg, and partly landgrave Johann Egon (1802-11871;). 

ill the Prussuin province of Sigmaniu^fin, the liead of the family From the days of Heinrich of Orach, a relative and notable 
is an hereditary member of the first cha.ml;er of Baden and of supporter of Rudolph of JTabsburg, llie Flirstenbergs have 
the chamber of pecis in Wurttemlierg and in i*nis5,ia. Tlie played a stirring part in German history as statesmen, ecclesi- 
relaiions of the priueipality with Baden are defined by the treaty aslics and notaldy soldiers, 'fherc was a popular saying that 
of -Ma)' 1S25, and its relations willi VVurtteniberg by the royal “ the emj>eror fights no great l>attle but a Fiirstenliorg falls. ’ 
deehir.it ion of 1839. The Staimnort or ancestral seat of tlie In the lleiligenl->crg line the following may bo more particularly 
family is I' ursLenlierg in the Bl.ick Fon^st, about 13 m. N. of noticed. 

.SchalUiaus(^i), l)ul the principal residence of the prcMMit repre- Franz Boon ("1625-1682), bishop of Strassbiirg, was the ehlcr 
.seiitalives ol the main line is at I)onaitesching‘*n. son of Egon VH., count of FiirsteiilKTg (1588-1635), wlio served 

'fho family of Fiirstenberg claims desi-ent Irom a certain with distinction as a Bavarian general in the Thirty Vears' W ar. 
(’oiiiU IJnruoch, a contemporary of (Miarlemagne, but tlicir lie began liie as a soldier in the imperial service, but on tlu* 
authentic pedigrc(‘ is onls' trace.iblc to Egino II., count of elevation of his friend Maximilian Jlenr\' of Bavaria Lo the 
Urach, who died before IJ36. In «2i<S his siiccess(M*s inherited electorate of ( ologne in 1650, he went to his court and embraced 
the possessions of the house of Zahriiigen in tlie Baar district the ecclesiastical c^n'ecr. lie soon gained a complete .ascendancy 
of liie Jihu'k J6)rest, where they built the town and castle of over l)ie weak-minded elector, and, with his brother William 
Fursteiiberg. 01 the two sons of Mgino V. of I'nich, (onrad, hlgoii (see below), wius mainly instrumental in making him the 
the elder, inherited the Breisgau and founded the line of the tool of the aggressive j)olicy ol’ Louis Xi\\ of France. j^>clesi- 
counts of i‘V(MbiJrg, while tlie )ounger, Heinrich (1215-1284), astical preferments w'ere heaped upon him. As a cliild ho hail 
received the territories 1 > ing in tin; Kin/.igtliiil and Biuir, and Ikh^u appointed to a canoury of C(»logne : lo these Ik; added 
from 1250 onward styled himself tirst lord, then count, of others at Strassburg, Liege, llildesheiin and Spires ; lie became 
Furstenberg. Jlis territories were snl)sei|nently divklcd among also .suffraga.n bisliop and dean of Cologne and provost of Hildes- 
several branche.s of his descendanis, tli<iugh temporarily re- heim, and in 1603 bishop of Strassburg. I.ater he was also 
united under ('ouiiL Friedricli 11 J., wliose wife, Anna, heiress ]>rince-abl)ot of iaiders and Murbach and ahl)ot of Stablo and 
ol the last count of W'anlcnberg, bro-ighL him the couiitshi]> of Malmcdy. On the conclusion of a treaty between the emperor 
Jleiligeiilierg and lordships ol Jungnau and 'iVochtcir?ngen in and the elci:tor of Cologm;, on the nth of May 1674, Franz was 
1534. On Friedricli's death (1559) his territories w'en; dividetl deprived of all his prelermenLs in Germ.'iny, and was compelled 
lietwi.'un liis two sous, Joachim and CKristof 1 . Of these the to take refuge in France. He was, liowcvcr, amnestied with his 
former loimded tht‘ line of ib*iligenberg, the latter that of brother Wblli.ini by a s}X‘cuil article oJ (he treaty of Nijmwegen 
Kinzigtlial. 'Hie Km/igthal branch was again subdivickd in (1679), wheieupon he returned to ('ologne. After the Frencli 
the 17th century belween the t\vi> sons of (diri.stot LL (d. 1<>14), iKxupation of Strassburg (1681) he took up his residence there 
tile elder, W'raUslaw J J. (d, 1642), fiinnding the line of Mosskirch, and dii*d on the 1st of April 1682. 

the younger, Friedrich Kitdoll (il, 1655), that of Stiildingen. His brother William Ecion (1629-1704), bishoj) of Strassimrg, 
I'he Ileiligenliorg branch received an a<M ession of dignity by the began liis career as a soldier in the French service. He went lo 
elevation of Count Hermann Jsgon(d. 1 (>74) to the rank of prince the court ol the elector of Cologne at tlie .same time* as Franz 
of tlie JLinpire in 1664, but his line became extinct with th<; ICgon, whose zeal for the cause ol Louis XT V, of France lie shared, 
deatli of his son Frince Anton i^gon, favourite of King Augustus , In 1672 the intrigues of tlie two Fiirslenlvigs h.ad resulted in ;i 
the Strong and regent of Saxony, in i7i(). The heads ol U>th treaty of offensive alliance belwc'cn (he Frencli monarihy and 
the Mbhskircli aiul Stulilingen lines were now raiseil to tiie the elecioral<‘ of Cologne, and, tlK‘ brotliers being regarded In 
dignity of princes of tin* faupiro (i7i(»). 'I'ho Mosskirch branch (he Impc.rialists as tlie main cause of this disaster, William was 
dii'd oul witl) Brinci; K;nl Friedrich (d. 1744) : tlio territories seized by iiuiicrial soldiers in the monastery of Si l\int:deon at 
of the Stulilingen biunch had been divided on the ileath of ('oiogiu*, hurrieal off lo Vienna and there tried lor his life. He 
Count Brosper Feidinaiid (i60.?-i 7.'. j) iuHween his two sons, * was saved bv the intervention of the papal nnm io, but w'as kept 
Joseph Wilhelm Ernst (1099- i 762) and Ludwig August ICgon . in prison till the sign.diire of the treaty of Nijmwegen (i67r)'i. 
( * * 750). I’ho first of tliest* was I Tea led prince of the IjUjiire. i As a reward Jor liis seivict‘s Louis XI\h .Tj)j)oinLcd him l)iJio]> 

on the 10th of Deeemlier 1710, and founded the {irincely line | of Strassburg in sucees.sion lo his brother in io 1686 obtaiiK'd 
ol llie Sw.ibian I'lirstenbergr. : in 1772 he obtained from tlio ^ f(W him trom lV>pe Imioet'nt XL tlie cardinal's hat , and in j688 
emperor f'raneis I, for all his legitimate sons and tlieir de.srend- j suct'eeded in obtaining his election Jis roadjulor‘.T.n'hbishop oi 
ants tin riglit lo bi-ar, insie.id of tie* style ol landgrave, that of Coit»gu<* and siiei essor to tlie el(*< lor Alaximilian Henry. At lla- 
]ninee, wliieh had ; i> tar Ixen ei>n(ined lo the reigning head < f insl.inei; of the eiipxTor, however, the pope inter])osed his viUo ; 
the laiiuly. laidwig, on tlie other hainl, fouiuled the family (u the eanons folUiwed the jiapal l(‘ad, and, the progress of the 
liie landgraves of Juirslenberg, who, since Ihcir territoiie.s lay j Allies ag.fmst Louis XIW depriving him ol .ill pr(»spc(:t <>• 
ill Austria and Moravia, were known as th.j ' ladet liiw; in j siu'i'ess, William JOgon retired lo f iance. Here he took up lii-^ 
Auslri.i/ riie priinviv' iiiu; beeame exlinei with the death ' abode at hi.s abbey ol St G(M'main dcs Bres near Baris, where he 
«>l KarJ Joadhm in 1804, and lla; inheriiajK'e passed to the died on tin; loth of April 1704. 

Boheini.i,n braiieh of the Anslrian (.idel line in the person of i In the Stulilingen line the most notable was K-\rl IkiON 
Karl f’gon Jl. (see below). 'I'wo years Liter iho jiriiici]>aliLy | 1854), prinet; of Fiirstenberg, the son of Brince Karl 

was mediatized. | Aloi.^ of Fiirstenberg, a general in the Austrian serv ice, who was 

Jn T909 there were two br.inches of the princely house of ‘ killed at the battle of Loptingen on the 25th of Mardi 1799. 
Furstenberg: (1 Hhe main braiwh, dial ol FiirsU-iiborg-Donaue- . In 1.804 lie inherited the Swabian principality ol iMirstenberg 
seliingen, the head of which w.is Brince Maximilian Kgon (b. ' and all the posses.sions ol the lainily except tlie Mora\ ian estates. 
iS()3). who succeeded his t oumh Karl I'gon III. in i8iK» ; (2) He .stiulied at Freiburg and Wurzburg, and in 1815 accompanied 
that of fursteiiluTg- Konigshoi, in ILihemLi, the head of which , ITince Schwarzenberg to Baris as st.irf-oriicer. In 1817 he cann* 
w.' > I'rinco Fanil Kgon (b. 1870), ch.imbeilain and secretary of ' ol age., and in thtj following year married the prim ess Amalie 
legation to .he Austro- Ibmganaii cnil)as:>y in Jaindoii (1907). of Baden. By tlie medial izaiion of his principality in 1806 iLe 
'I’he cadet line (h tho Lindgr.ives of Fiirstenbei^ is now extinct, j greater part of his va.st estate^ had falU ii under the sovercigTiiy 
its last representative having the landgrave Joseph Frie- ^ of the gr.ind-duke of Ikideu, and Brince Furstenberg took a 
tlrich l^riisl ol Furslenlx'rg-Weiira (i86o-i8»;6), son id the , eonspii.uous part m llie up})er house of tlic grand-duchy. Jn 
Lmdgrave Ernst (i8iO-iS.S<^) ]»y a morganatii; marriage. He j p*olities he distinguished himself by a liberalism rare in a great 
was not ivcogni/ed as by the family. 'Hic himlgraves (iennan noble, e.iirrymg through by his personal innuence with 

o I Fursteiiberg were in 1909 rep.’e wn ted onlv by the landgra\ hies hii peers the abolition of tithes 'iitd feudal dues and stanchiy 
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advocating the freedrmi of the press. Tie was not less distin- 
guished by his large charities : among other foundations he 
established a hospital at Donaueschingen. For the industrial 
development of the country, too, he did much, and proved himself 
also a notable patron of the arts. His palace of Donaueschingen, 
with its collections of paintings, engravings and coins, was a 
centre of culture, where poets, painters and musicians met with 
princely entertainment. He died on the 14th of September 
i80q, and was succeeded by his son Karl Egon TI. (1820-1802), 
with the death of whose son, Karl Fgon 111 ., in i8of>, the title 
and estates passed to Prince Maximilian Egon, head c)f the cadet 
line of Fursteribcrg-Piirglitz. 

See Munch, Grsih. dci Hm.srs und de'i T^ande^ I'tustmherg^ 4 vols. 
(Aixda-Chapclle, 1820 1847) • Hk'zFt, Gesch. dcs jiirstlichen 
Uausos h'iirsteulte} bis jjioy (Tuhmgeii, 1883) ; J •' uy stc n her gi solus 
Thkuudcnhmh, edited by S Kiezlei and I'. E. Biuiniaiiii, \ols. i.-vii. 
(Trd)iiiii(en, 1877-1801), fontimied /// MiUeduugeu nu< dcui 
fur<itUih. Furslenbergischem Avchi > bv liaiimaiin and (r. 'rnnibult, 

2 vol.s. {ib. 1800-1002) ; Stokvis, Afauuof d'kisbute (Leiden, 1800- 
1803) : Almanack dc Gotha \ AUgemetne deal si he JiiograFlne. 

2. 'I'he second Fiirstenberg family has its pos.scssions in 
Westphalia and the country of the Rhine, and Likes its name 
from the castle of Fiirstenberg on the Ruhr. 'Ihe tw'O most 
remarkable men whom it has produced arc Franz h'riedricli 
Wilhelm, freiherr von Fiirstenberg, and h'ranz Egon, count von 
Fiirstenberg -Stammheim. 'I’he former (1728-1810) Ix^came 
ultimately vicar-gcneral of the prin(‘e-bishop of IVIiinster, and 
effected a great numb(;r of important reforms in the administra- 
tion of the country, besides doing much for its educational 
and industrial development. The latter (1707-1850) was an 
enthusiastic patron of art, who zealoush" advocated the com[)le- 
tiou of the C ologne cathedral, and erected the iH'autifui church 
of St Apollinaris near Rt^rnagen on the Rhine, lie was a meinlxT 
of the Prussian Upper House in l84^^ collaborated in founding 
the Freiissisclies' Woriienblatt, and was an ardent ilcfendcr of 
Uatholic interesls. llis son, Count Gisbert Aon Fiirstenlicrg- 
Stammheim (b. 1836), was in 1900 head of the Klienish line of 
the house of Furstenberg. 

FORSTENWALDE, a town of (icnnany, in the IVussian 
province of Brandenburg, on the right bank of the Spree, and 
on the railway from Per) in to Frankfort-on-Oder, 28 m. E. of 
the former cil>'. Poj). (1005) 20,498. Its beautiful cathedral 
church contains several old monuments. Th<‘ irulustrics are 
important, including, besides lirewing and malting, manufacture; 
of starch, vinegar, electric lamps aud gas- fittings, stoves, \’c., 
iron-lounding and ivool-W’eaving. f'ursteriwalde is one of the 
oldest towns of Brandenburg. From 13VS5 it \v:l^ the seal ul 
the bishop of Lebus, wiiose bishopric w’as incorporated witli 
tlie electorate of Jirunswick in i5<i5. 

FORTH, a manufacturing town 01 (jennany, in the kingdom 
of Bavaria, at the cunllnence of the Begriitz with the Regiiit/, 

5 in. N.W. from Nurerniierg by rail, at the jinuiiun of lines to 
Hof and Wurzburg. Pop. (1885) 35,455 ; (1905) (>0,038. Jt is 
a mod'TU towm in appearaiu'c, with broail streets and palatial 
business houses. Of its four h\angclical churches, tlu' old St 
Michael iskirche is a handsome structure ; but its chief edihct^ 
are the new town hall, with a tower of 175 it. high and the 
magniheent synagogue. 'I'he |(;ws iia\e also a high scliool, 
which enjoys a great reputation. 'Ihere are besides a classical, 
a wood-carving and an agricultural school and a library. Fiirth 
is the seat ol several important industries ; jiarlicularly, the 
production of chromoliiliographs and picture-books, the manu- 
facture of mirrors and mirror- frames, bronze and gold-leaf wares, | 
pencils, toys, haberdashery, optical instruments, silver w'ork, | 
turnery, chicoiy, machincr>s fancy boxes and cases, aiifl an ; 
extensive trade is carried 011 in these good.^ as akso in hops, | 
metals, wool, groceries and coal. A large annual fair 1*1 held 1 
at Michaelmas and lasts for eleven days. 'I lu* earliest railwa\' | 
in (icnnany was that between Nuremberg and Ftirth (opened i 
on the 7th of December 1835). i 

Fiirth w'as founded, at cording to tradition, by Charlemagne, j 
who erected a chapel there. 1 1 was for a t inuj a VogUi (advt)catt - , 
bhip) under the burgraves of Nuremberg, but abiiut 1314 it w.i^ 


be lueathed to the see of Bamberg, and in iSo() it came into 
the possession of Bavaria. In i()32 Guslaviis Adolphus Ixisiegcd 
it in vain, and in i()3.| n was pill.iged and burnt by the (Voats. 
It owes its rise to prospenly to the tolerance it meted out to tht* 
Jews, who found here an asylum from the o])pirsu)n uudi r 
which they .->1 ffered in Nuremberg. 

See G. T. C. P'ronin idler, Chroiitk dep Stadt FuriU (1887). 

FURTW Angler, adolf (1853- i<;o7'), German archaeologist , 
W'as born at PVeiburg im Breisgan, and was educated there, 
at i.eipzig and at Munich, wdiere h(; was a ])U]>il of II. Brunn, 
whose comjiaralive method in arl-cnticisin lie much dcvclofird. 
He took ]xirt in the excavations at Obmpia in 1S78, becann* 
an assistant in the Berlin Museum in iSSo, and i^rofessor at 
Berlin (18S4) and later at J\lunich. His late st exiavalion work 
was at Aegina. He u'as a prolific writer, with a prodii ions 
knowledge and mcinorv, lUuI a most ingenious and confident 
critic ; aiid his work not only dominaltxl the field of a.rcha(‘ logical 
criticism but also raised its standing both at home and abroad. 
Among his numerous publications the nit st important wi're a 
volume on the bronzes found at Olympia, vast works on am a ni 
gems and (ireek vases, and the jrualnahle Maslrrfnrn s ft 
Greek Seul/yfure (English translation Iw P'ugenie Strong). I!-- 
died at Athens on the loth of October mo;. 

FURZE, (JoKSK or ; botanical name [Ilex (Ger. 

Stcchgi}?^t( r, hr. ajotic), a genus of thorny piipilionac(‘on> 
shrill's, of few spcei(*s, conlined to west and f enlra) l\ini)|)e and 
north-west Africa, (bnnnon furze, I . eutojutcus^ is loiimi on 
heaths and eoininons in western Ihiropi* from Denmark to Ital\ 
and (ireece, and in tin* Canaries and Azores, and is abmidaul 
in nearlv all parts of the British Isles, ll grows to a height 
of 2-(> It. ; it has hairy stems, and the snjaller branches end em li 
in a spine ; the leav(;s, somel lines laneeolate on llie lowt rmosi 
branches, are mostly re])resented Iw spines from 2 to 6 lines long, 
and branching at their base; and the llovvers,abi)n1 tin ee-(juiti s 
ol an inch in length, have a shaggy, \ ellow ish-oli\ e ralv\,w ith two 
small ovate brails at its base, and appear in eariv spring and 
late autumn, 'riiey are yellow and sweet-scented and visited h\ 
bivs. 'I'he pods are lew-sci^ded : their erai kling as th<‘\' burst 
may often be heard in hoi weather. 'I his .species eonipnses tla 
varieties vui atis, or / enro/HUHS pro)>er. whieli has sfireading 
branches, a.nd strong, many-ridged spin(‘S, and s//n//'s 
j furze), with eri‘ci branches, and slendiT .|-f‘dfie(l spiiiCs. Iht' 
, other British species ot fiir/t' is (>. dwarl liir/e, a n.ili\e 

, ol Belgium, Sjiain a.nd the west of France , it is a piocnrrd>ei.' 

1 plant, less hairv than I . (■/•rof (h , with smaller and moi> 

: orangv -colon ret j llowia'’^, which spring from the f)riniar\ s|>in<‘s 
aud haw .1 nv-arly .smooth calvx. with nnncli- ba>ai liraM^. 
Furze, or gorse, is sometimes emplo\e(l for fi'ie es 

Notwithstanding its tonnidable sT\ine‘-, the \o;jiig shoot-. 
\ield a palatable and miiritioiis winter fn-- .-'e h»r horses and 
cattle. To fit it tor lhi.«. ]>iirj>ose it nmst be « j />p].ed and bruised 
to destroy the spine-. '1 his is soinetimiis fame in a pi unit i\’' 
I a.ii(i laborioi, . W'a\’ hy laving the goi^.e upon a hloek ol wofid and 
j beating it w’ith a mallet, lial. at one rnd and armed with cH>s‘,ed 
j knile'Cilges ai the olh(‘r, hv the cdleniate r,.s(> of wli'ch it i’ 
bruised ami chopped. 'riiiTc eac now a variety ol machine, 
by which tlii.'. is done rajndiv ami eifaieiiilv , and vvlnVh aie m 
u.sf; where this kind ot l(>ra\i* is used to any (*\tenl. 'I he agr: 
cultural v'*ilu(; ot this jdanl h. s often been overoaff^l by theoreti- 
cal writers. In the c.i .e ol very poor, drv -«m1s it does, liow-eviM . 
yield much valuabk: nod at a se.a.on ’vhen greiii iorage is mil 
othcrvvM* to he had. It is on tliis a» count ot iniportamc to 
dairvmcn ; ami to them it has this fnriluir rccommi'mlalion. 
that COW'S led ii]r n it fiivc nmch rl. ji milk, wliif'h i> fn.e )>■ m 
anv unple.isant tiavonr. fo turn it to gf>ofl afsinni. \> 
must be sown in diills, I e.,t clean by hoeing, a,ml tPMted 
as a rq^ular green crop. If sown in MarcJi, on lanrl filh pre 
])ared ami ,i.lterw.irfL fluly laie I loi, it is readv' for use in th.e 
autumn of tie* following yen*. A Miccessjon rd cuttings ol 
proper ag:ir is fibtained for several ve.irs from tlie saini* fieiri. 
it is cot by a short stout sevtoe, ami must be brought 
fmm the field daily; lor when put in a lieaj) after hemg 
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^'lioppocl and hruibcd it heats rapidly. It is given to horses and 
cows in conibination with (’hop[)cd hay or straw. An acre will 
produce about 2000 faggots of green two-year-old gorse, weighing 
20 11) each. 

'Jhis plant is invaluable in mountain sheep-walks. 'I'he 
rounded form f)f th(‘ fur/e hushes that arc met with in such 
situations shows liow diligently the annual growth, as far as it 
is acces^ihh*, is nibbled by the she(‘p. 'f'he food and shelter 
afforded U) them in snowstorms In clusters of such bushes is 
of such importance that the wonder is our sheep farmers do not 
bestow m )re pains to ha\'(‘ it in adequate quantity. \'oung 
[jiants of wfiin are so kept down by the sheep that they can 
^(‘Idom attain to a profitable size unless protected by a fence 
for a few years. In various parts of England it is cut for fiiel. 
The ashes contain a large proportion of alkali, and are a good 
manure, especially for peaty land. 

FUSARO, LAGO, a lake of ( ampania, Jtaly, I m. W. of Baia, 
and I m. S. of the acropolis ol (‘umat*. It is the ancient Achermia 
jmlus, se])arated from the sea on the W . by a line of sandhills. 
It may liave been the harbour of (amiae in early antiquity. 
In the isl (ontury A.n. an artificial outlet was dug for it at its 
S. ciid, with a tunnel, lined with (tfins rcticuhitum and brick, 
under the hill of Torregavela. 'Fliis hill is covered with the 
remains of a large villa, which is almost (*ertainly that of Servnlius 
\’alia, (hiscrihed by Seneca (Kpist, 55). 'J'here are remains of 
otluir villas on the shores of the lak(‘. Oyster cultivation is 
carried on there. 

Si“»‘ J. lii loeli, Cunilmmeii (jnd ('d .Bieslaii, jSc/o), iStS. (T. As.) 

FUSELI, HENRY (J741-1S25), ICnglish painter and writer on 
art, of (Icrman-Swiss lainilv , was horn at Zurich in Switzerland 
on th(? 7lh of F'ehruaiv 1741 ; he himM‘ll asserted in J7t5, hut 
this a])pears to have been a nuTe whim, lie was the second 
child in a family of eighti‘en. 11 is father was John (\aspar 
Kussli, (d some note as a painter ol portraits and landseapt-s, 
and author of Ij\'es of th(‘ Hrlvvttc J'liis parent 

destined his son for the church, and with this view sent him to 
the (aroline college of his native town, where he received an 
ex('ellent classical ediaation. One of his schoolmates there 
was Lavater, with whom he formed an iiitiiuale friendship. 

After taking orders in t7()i luiseli was ohligixl to leave his 
eounlry lor a while in eonsefjuencc of having aided I.avalcr to 
e\|)ose an unjust magistrate, whose family was still powerful 
<*iiough to make its vengeance lelt. lie first travelled through 
(ierinanv, and then, in 1 7(15, visited ICngland, w here he supported 
himself lor some time by miscellaneous writing : there was a 
sort ol projei't of promoting through his means a regular literary 
communication between England and (lermany. lie In'came 
in course ol time ac(|iiaintcd with Sir Joshua Reynolds, to whom 
he showed his drawings, by Sir Josluia's advice he then devoted 
himself wholly to art. In 1770 he made an :irt-j)ilgrimage to 
Italy, wliere ho remained till 1778, changing his name irorn 
iMissli to Euseli, as more 1 talian-s(»iniding. f'arly in 1779 he 
returned to luigland, taking Zurich his w'ay. He found a 
commission awaiting him from Alderman boy dell, who was then 
organizing his celebrated Shakespeare gallery. Euseli painted 
amimherof pieces f(jr this patron, and iihout this time published 
an I'uiglish edition ol Eavalcr's work on physiognomy. Tic like- 
wise gave (‘ow[)er some valuable assistance in preparing the 
translation of Homer. In 17SS Eu.seli married Miss Sophia 
Rawlins (who it appears was originally one of his models, and w^ho 
proved an affectionate wife), and he soon after became an 
associate of the Royal Academy. Two years later he was pro 
moted to the grade of Academician. In 1799 he exhibited a 
seru‘s of paintings from subjects lurnished by the works of 
Milton, wdth a view' to forming a Milton gallery^ corresponding 
to boydelfs Shakespeare gallery. The number of the Milton 
paintings was forty -seven, many of them \ ery large ; they were 
t'xeculetl at intervals wituin nine >'ears. This exhibition, which 
c losed in 1800, proved a failure as regards profit. In 1799 also 
he was appointed professor of painting to the Academy. Four 
\*ears afterwards he was chosen keeper, and resigned his pro- 
fessorship ; but lie resumed it in 1810, and continued to hold 


both offices till his death. In 1805 he brought out an edition of 
Pilkington's Tdves of the Painters, which, however, did not add 
much to his reputation. Canova, when on his visit to England, 
was much taken with Fuseli's works, and on returning to Rome 
in 1817 caused him to be elec'ted a member of the first class in 
the Academy of St Luke. Fuseli, after a life of uninterrupted 
good health, died at Putney Hill on the i6th of April 1825, 
at the advanced age of eighty-four, and was buried in the erv^pl 
of St Paul’s calluidral. Fie was comparatively rich at his death, 
though his professional gains had always ajipeared to 1^ meagre. 

As a painter, Fuseli had a daring invention, was original, 
fertile in resource, and cv'er aspiring after the highest forms 
of exc'cilcnce. II is mind was capable of grasping and realizing 
the loftiest conceptions, which, however, he often spoiled on the 
canvas by exaggerating th(; due jjroportions of the parts, and 
throwing his figures into attitudes of fantastic and over-strained 
contortion. He delighted to select from the rt*gion of the super- 
natural, and pitched everything upon an ideal s('ale, believing 
a cerLiin .amount of exaggeration necessary in the higher branches 
of historical painting. “ Damn Nature. ! she always puts me 
out,” was his characteristic exclamation, in this theory he was 
confirmed by the study of Michelangelo’s works and the marble 
statues of the Monte Eavallo, which, when at Rome, he used 
often to contemplate in the evening, relieved against a murky 
sky or illuminated by lightning. But this idea was by him 
earned out to an excess, not only in the forms, hut also in the 
attitudes of his figures ; and the violent and intemperate action 
which he often displays destroys the grand effect which main* 
of his pieces would otherwise produce. A striking illustration 
of this occurs in his lamous picture of “ Hamlet breaking from 
his Attendants to follow' the Ghost ” : Hamlet, it has been said, 
looks as though he would burst his clothes with convulsive 
cramps in all his muscles, 'fhis intempcraiiee is the grand defect 
of nearly all Fuseli’s compositions. On the other hand, his 
paintings are never either languid or ( old. His figures arc full 
of lif(‘ and earnestness, and seem to have an object in view 
which they follow w'ilh rigid intensity. Jdke Riihtms he excelled 
in the art of setting his figures in motion, 'fhough the lofty and 
terrible w'as his projier sphere, Fuseli had a fine jierception of the 
ludicrous. The groU^scjiie humour of his fairy si'enes, especiall) 
those taken from .1 Midsnnnner-J^i^hi's Dreain, is in its way not 
less remarkable than the poetic power of his mon* ambitious 
works. As a colourist Fuseli has hut small claims to distinction. 
He scorned to set a pak'tte as most artists do ; he menily dashed 
his tints reckle.ssh' over it. Noi unfre(juently he used his jxiinls 
in the form of a dry ])()wder, which he rubbed up with his pencil 
with oil, or turpentine, or gold size, regardless of the quantity, 
and depending tor aicident on the general effect, 'fhis reckless- 
ness may perhaps be explained by the fact tlial he did not jjaint 
in oil till he was twenty-five years of age. Despite tliese draw- 
backs he possessed the elements of a great painter. 

Fuseli painted more than 200 picturt*s, hut he exhibited only 
a minority of them. His earliest painting represented ‘‘Joseph 
interfireting the Dreams of the Baker and Butler ' ; the first 
to excite particular attention was the “ Nightmare," exhibited 
in 1782. He produced only two portraits. His sketches or 
designs numbered about 800 ; they have admira!)le qualities of 
invention and design, and are frequently superior to his paintings. 

His general powers of mind w'cre large. He was a thorough 
master ot French, Italian, English and Gennan, and could write 
in all these tongues with equal facility and vigour, though he 
preferred German as the vehicle of his thoughts, llis writings 
contain passages of the best art-i'riticism that English literature 
can show. The principal work is his series of Lectures in the 
Royal Academy, twelve in number, commenced in 1801. 

Many interesting anecdotes of Fiisoh, and his relalions to con- 
lenijiorary artists, arc given in his Life by Joliii Know les, wlio also 
edited his works in 3 vols. 8vo, l^ndon, 1831 . (\V. M. I< ) 

FUSEL OIL (from the Ger. FuseL bad spirits), the name applied 
to the volatile oily liquids, of a nauseous fiery taste and smell, 
which are obtained in the rectification of spirituous liquors made 
by the fermentation of grain, potatoes, the marc of grapes, and 
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Other material^ and vvliidi, as they are of liij^her l)oiling point 
than ethyl alcohol, occur in larj^est quantity in the last portions 
of tlie distillate. Besides ethyl or ordinary alcohol, and amyl 
alcohol, \vhi(’h are present in them all, there ha\'e been found in 
fusel oils several other bodies of the C„llo„4 scries, also 
certain ethers, and members of the series of 

fatty acids. Normal j)ropyl alcohol is contained in the fusel 
oil of the marc brandy of the south of France, and isoprimary 
butyl alcohol in that of beet -root molasses. The cliief constituent 
of the fus(*l oil procured in the manufacture of alcohol from 
potatoes and grain, usually known as fusel oil and potato-spirit, 
is isoprimary amyl alcohol, or isobutylcarbinol. Ordiiiary fusel 
oil yields also an isomeric amvl alcohol (active amyl alcohol) 
l)oiling at about 128"'. Variable (juantities of fusel oil, less or 
greater according to the stage of ripening, exist in commercial 
spirits (.sec Spiktis). 

Fusel oil and its chief constituent, amyl alcc»hol, are direct 
nerve poisons. In small doses it causes only thirst and headache, 
with furred tongue and some excitement. In large doses it is 
a convulsent poison. Impure ]ieverag(*s induce all the graver 
neurotic and visceral disorder^ in ah'oholism ; and, like fusel 
oil, furfurol and the essence of absinthe, are c(»nvulsent poisons. 
Pure ethyl alcohol intoxication, indeed, is rarely seen, being 
modified in the case of spirits by the higher alcohols containe(l 
in fusel oil. According to Kabuteau the toxic properties of the 
higher alcohols increase with their molecular weight and boiling 
point. Richet considers that tlie fusel oil cr)ntained in .spirits 
(onstitutes the chief danger in the consumption of alcoholic 
beverages, 'fhe expert can immediatel\’ delect the p(‘culiarly 
virulent characters of the mixed intoxication due to the (‘onsump- 
tion of .spirits containing a large ]>crcentage of fus(*] oil. 

FUSIBLE METAL, a term applied to certain alloys, gimerally 
composed of bismuth, lead and tin, ^^hieh possess the ])roperty of 
melting at comparatively low temperatures. Newton's fusible 
nuTal (named after Sir Isaac Newton) contains 50 parts of 
])ismutli, 31*25 of lead and 18*75 of tin; that of Jean Darcet 
( 172s j8oi), 50 parts of bismuth with 25 each of lead and tin ; 
ami tliiit of Valentin Rose the elder, 50 ol bismuth with 28*1 of 
lead aud 2-|*i of tin. 'Phese melt bi*twcen (ji" and C, The 
addition of cadmium gives still greater fusibility ; in Wood's 
metal, for instance, which is Darcct's metal with half the tin 
replaced by cadmium, the melting point is low'ered to 66'- 71" (\ ; 
while another described by Lipowit/ and I'ontaining 15 ])arts of 
bismuth; 8 ol lead, 4 ot tin and 3 ol cadmium, softens at about 
55^ and is completely liquid a little above Uo\ By the addition 
of mercury to Dan'et’s rnclnl the melting point may be reduced 
^o low as 45'’. These fusible metals have the ])eeuliarity ol e\- 
p.inding as they cool : Rose’s metal, for instanc'c, remains pasty 
ii)r a considerable range of temperabin* below its lusing point, 
contracts somewhat rapidly from So'' to 55^, ( xpands from 55*^ 
to 35”, and contracts again from 35*^ to For this reason they 
may be used for taking easts ol anatomical specimens or making 
ilirhi’S from wood-blocks, the expansion on cooling securing 
sharp impressions. By suitable modification in the j)roportions 
of the components, a series of alloys can be made which melt 
at various t(‘mperatures above the boiling j)oint of water : for 
example, with 8 j)arts of bismuth. 8 of lead and 3 of tin the 
melting point is 123”, and w ith 8 of bismiitii, 30 of lead and 24 of 
tin it is 172". With tin and lead only in etjual projjorlions it is 
24 Such alloys are used for making the fusible plugs inserted 
in the furnace-iTowms of steam boilers, as a safeguard in the event 
of the water-level being allowed to fall loo low. When this 
hap[)ens the plug being no longer covered with water is heated 
to such a temperature that it melts and allows the contents of 
the boiler to escape into tlie furnace. Jn automat ie firc-sprinklcrs 
the orifices of the pipes arc closed with fusible rnelal, which melts 
and liberates the water when, ow'ing to an outbreak of fire in 
the room, the temperature rises above a predetermined limit. 

FUSILIER, originally (in French about 1670, in Knglish about 
i68o) the name of a soldier armed with a light flintlock musket 
called the fusil ; now a regimental designation. Various forms 
of flintlock .small arms bad been used in warfare since tlie middle 


of the ibth century. At the lime of the Fngli.di civil war (1642- 
1652) the term “ firelock ” was usually emploved to distinguish 
these weapons from the more common matchlock musket. The 
.sjiecial value of the firelock in armies of the J7lh century lay 
in the fact that the artillery of the time used open powder barr(“Is 
for the service of ihe guns, making it unsale to allow lighted 
matches in llu* muskets of the escort. Furllier, a mililarv esc'ort 
was required, not only for the j)rotection, but also for the 
surveillance of the artillerymen ol those days. C'omjianies of 
“ firelocks ” were therefore organized for these duties, and out ol 
these comj)anit‘s grew' the “ liisiliers ' wlio were t*m]iloyed in 
the same wav in the wars of Louis XIW In the latter part ol 
the Thirty Years* War (1643) fusiliers were siinpK mounti'd 
troops armed with the fusil, as carabiniers weie with the cavbiue. 
But the escort companies ol arlillerv caim to be known l)y ih.e 
name shortly afterwards, and the regiment ot hVench Koval 
Fusiliers, organized in 1671 bv \ auban, was considered the mode l 
for Kurope. The gc'neral adoption ot the llinlloek musket and 
the .suppression of the j)ike in tlie armies oi l‘ain)])e ])ut an i nd 
to the original sjiecial duties ol liisiliers, and they were subse- 
quently empkyved to a large* extent in light inlanlrv work, 
perhaps on acTonnl of the givater individual aptitude foi 
detac'hed dutl(*s naturallv shown by .soldiers who had never bi'cn 
restrieteel to a fix(“d and unchangeable place in the line of battle, 
'i'he senior fusilier reginunl in the Uritish service, the (7th) 
Roval Fusiliers (C ity ol London Regiment), was formi‘d on the- 
French mode*] in J685 ; the sth loeil (iiow' Neirthuinberlane! 
JmsilicTs), .stmior to the* 7th in the anuv, was not at that time 
a fusilie r rc'giment. The distinc tive lu‘ael-die*ss eil lusihe-rs in the* 
British .s(*rvic(* is a fur eap, generally resembling, but sinaller 
than and eiiflVre*nt in details froiii, tliat ol the Imot (luards. 

In Germany the* name “ fusilier " is borne by certain iniantry 
regiments and bv eine* lialtaliem in caeb grenaeli(*r regiment. 

FUSION, the IcTin generally aj>])lie*d to the melting ol a soliel 
substanc'C. or the change* eil scale* eif aggregation from the seiliel 
to the liejiiid. 'J’he te*rm “ liejuelactiem *' is fre*e|uently (*mple)\'e(l 
in the same sense*, but is oltem restricted to the* e'oiide’nsation 
of a g.is e>r vapour. 'J'he e‘e)nvc*rse* jaocess of fie'<*/ing or seilielifica- 
tion, tlv* change from the* li(|iiiel to the solid state, i‘> subject to 
the* .same* law.., and must be considered together with lusion 
The solution of a solid in a foreign licjuid.and the* deposition 01 
crvstalli/ation of a .solid from a solution, arc so e lo.sc'ly relate el 
to the fusion of a pure* substance, that it w'ill also be* nece*ssar\ 
to e'onsider .some ol the analogic*s whic h they jaesent. 

1. (tCfirral P/ioiomrna. — 'Vhvrv are two chief varie‘lies ol the- 
procc.ss of fusion, nanie lv. crystalline and amorphous, which arc- 
in many ways distinct, although it is po.«.siblc* to find interni(*cliatc 
e*as(*s vvliich jiarlake* ol the characteristics of both. 'Ihc* milting 
of icc may be taken as a typical case* of erv stalJinc* fusion. 'Ha- 
pa.ssagc li'om rigid .solid to mobile liquid occurs at a cle*linilc 
siirfacr without any intc*rnu*dialc stage or plastic* c'onelition. 
The c'hange taki*s j)iac'c* at a dc'finilc* ti*mj>eiaturc*, the lusing ea 
frec'/.ing point (abbreviatc'd J'.R.), and rtcjuircs the* aelclitieai 
of a definite* (|uanlity of heat to the* solid, which is called the 
latent hi-al ol fusion. Then* is also in general a conside rable 
c'hange 0! volume* during lusion, which amounts in the* ease oi 
ie e* loaeontraction ol 'ryj>ii'al c-ases of amorphou.s solielifica 

tion are those of silica, glass, jilastic snlphiii, pitch, ale-ohol and 
many organic licjuids. Jn this type* llu* licjiiid gradually be*e e)mc's 
more and more viscous a.s the temperature tails, and ultimately 
attains the rigidity characteristic of a solid, without any de finite* 
freezing point or iatc'nl he*al. 'The condition of the siibstanee 
remains uniform ihrougliout. if ii.-^ te*mpi*ralure is unilorm ; 
there is no sc'paration into the two clistinci pha.ses of solid 
and liejuid, and there is no sudden change* of volume- at ain 
temperature. 

A change or transition from one crystalline form to another 
may orrur in the solid state with evolution e)r absorj)tion ol 
heat at a definite temperature, and is analogous to the change 
from solid to licjuid, but usually takes place more slowly owing 
to the small molec'ular mobility of the solid state. 'Tims 
rhombie sulphur wlien heated i)asses .slowly at <^5*6® ('. into the 
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monosynimctric form which melts at 120'', but if heated rapidly 
the rhombic form melts at 114*5. forms, rhombic and 

monosyrnmetric, can exist in equilibrium at 95*6"', the transition 
point at which they have the same vapour pressure*. Similarly 
a solid solution of carbon in iron, when cooled slowly, passes 
at about 700"' (*., with considerable evolution of heat, into the 
form of “ ptjarlile, ’ which is soft when cold, but if rapidly chilled 
the carbon Knnains in solution arui the steel is very hard (see 
also Ali-OYs). 

Jn the ease of crystalline fusion it is imccssary to distinpjnish 
two rases, the homogeneous and the heterogeneous. Jn the first 
case the coini)osition of tin* solid and licjuid phases are the same, 
an<l the temperature n*mains constant during the whole process 
of iiision. In the second case the solid and liquid phases differ 
in composition ; tJiat of the li(]uitl phase changes «'ontiniioiisly, 
and th(; tcm])eratLiro does not remain constant during the Insion. 
'riio first case comprises the fusion of pure substances, and 
that of eutectics, or crv(»hydrates ; tijc second is the geneml 
uisc of an alloy or a solution. 'I'hese ha\e been very fully 
studied and their phenomena greatly elucidated in recent 

yocir.s. 

I'here i.s ah»o a sub-variety of amor{>ho;i^ fusion, wliirh may 
be styled (Xilloid or gelatinous, and may ho ilkisl rated by the 
behaviour of solutions ol water in gelatin. Many of th(‘si' jellies 
melt at a fairly do/iriite lcmf)eratiire on heating, and coagulate or 
set at a definite tomperaiurc on cooling. Mut in some cases the 
proc(‘S.s is not rev(‘rsil)le, and there is geiu^rally markcid hysteresi ^ 
the tenipcralurc ot setting and oth«^r phenomena depending on 
the rate of cooling. This cfis<j has not y<‘t been fully worked out ; 
but it appears probable that in munv (‘ases the jelly posscss<s 
a sjMmgy framework ol solid, liolding liquid in its meshes (»r 
inleistices. Jt might be regarded as a <\ise of “ hetoroTcneoiis " 
amorphous fusion, in which the lirjuid separat<*s into (wo phase* < 
ol (lilforeiit coin|')ositi»m, one ot which solidilies belon*, the other. 
The two phases cannot, as a rule, he distinguished optically, 
but it i'j generally possibh? to S(]iice/e out some of the liquid 
phase when (he jelly has set, w'hich proves that the substance 
is not really homogeneous. In very complicated mixtures, siic'n 
as acid lavas or slags (outaining a large proportion of siln'a 
amorplious and crystalline so!i(iific,ition may occur together. 

In this case the crystals separate first during the process ol 
cooling, the mother liquo'* increases gradually in viscosity, and 
fin.illy sets as an amorphous gr(vind-in.vss or matrix, in which 
<T\ stals of (lilfercnl kinds a.iid si/cs, lonned at different stages 
of the cooling, remain oinl)ed(lod. 'I’lie formation of ervs als 
in an amorjihous solid alter it iui'. s<*l is alsf> of frequent 
occurremv. It is termed (le\ ilriii<Mliou, but is a very slow* 
proce^i unless the S'lhd is in a f>l.isti'- stale. 

2. I/owoi'i’iirtnis ('rvsliflini’' i'usijij. -The fii.sion of a solid ot 
this type is char.i'-*o*ri/-od most clcirlv bv the per!i*< t on^iuncy 
of temperature during llie profvss. In fa«'l, the law «)1 coiisl.iut 
tempcr.ilure, whicli is genectllv ^t.lt(*(l .is (he jir.st «»f the so-cilied 
“ laws ol fusion,*’ doe-; not .sirii'tly apj)ly Cxccju. to tins c.ase. 
'I'lu co!i -i uu V of ihe K.F. of a pure s’d.st luci* is so ‘’haracierislie 
thal chaiig*' ol the 1 ^’. I*, i.s ofte 1 oue of lfi>* most coinonient tests 
ol the pre.semv ol loreign material, fn of -.ulv^.iuces 

like ice, which melt at a low I mperaliirc and are easily obtained 
in large quantities in a state <>1 pc.rity, the point of fusinu may 
be very a« ciiratelv determined by observing the temperature j 
ol an Ultimate mixture ol the sola] aurl lic|ui(l w'hile siowlv | 
melting as it al>S')rl)s heat from .surrounding bodies, Ihit in the 
mujontv ol cases it is more eoaveuieui to observe the free/.ing 
l>oint as ihe liquid is cooled, by tins m<*thod it is possible to 
ensure perlei t miilonnily ol temperature throughout tlie mass 
by stir, in ; the licpiid continuously during the process of freezing, 
vvheieus ii 1 ditlicull to cnsiin* unifonnity (O' lemp/cratiire in 
melting a solid, however gradually the heal is supplied, unless 
the sohd can be mixed with the h(|iiiil. It is al.so possible to 
observe the F.P. in other wnvs, as by noting the temperature 
ut llu* inoir.enl of the bi caking ot a wire, ol the sloppagi ol a 
stirrer, or of the maximum rate of ehan;;»' of volume, but tliesc ; 
mctliods are geiioialiy less certain in lln'ir indications than the ' 


point of greatest constancy of temperature in the case of homo 
geneous crystalline .solids. 



fusing PoinV 

t Common Mrhih 


Mercury 

. . - iS-8’ 

Antimony 

6 yo^ 

PotasMuin 

b2*5 

.M»imiriiiim • 


Sodium 


Silver 


Tin . . 

. . 2 u *0 

Gold . . 

. 1 06.1 

Bj.smiith 

. 2b«>*2 

Copyier 

. io82‘' 

Cadiniuin 

■ • 

Nickel 


I. cad 

* * 327-7’ 

Palladium 

• >535’ 

Zinc 


Platinum 

171 0'^ 


The above table contains some of the most recent values of 
fusing points of metals determined (except the first three and 
the last thnn)) with platinum thermometers, dlie last three 
values arc tho^e oldnincrl liy extrapolation with platinum- 
rhodium and ; kitiiuim -iridium ronjdes. (i:fee Ilarkcr, Ptoc. 
Roy, Sor. A 7t>, p. 235. M;05.) Foirn* doubt has recr'ntly been 
raised with regard to the v'alue for platinum, vvhidi is much 
lower than that previously acceptid, narrely 1775"'. 

3. Suprrjiisiou, Supersaiurntiou . — It is generally y o^siblc to 
cool a liquid several degrees below its normal Irec/.ing point 
without a seyuiration of crystals, especial!) if it is jmotcctcd 
from agitation, which would assist the n.nlecules to re.arrange 
themselves. A liquid in this slate is said to be unde rroolcd ” 
or “ superfijsed.” The pihenomenon is even more familiar in 
the case of solutions (c.g. .sodium siiljjbaU* or acetate) which may 
remain in the “ melastahle ” condition for an ir.definite time 
if protected from (lr.j 4 . ^’c. The introduction into the lirpiid 
under this condition of the .smallest fragment ol the crystal, 
with respect to which tlic solution is supersaturated, will pro- 
duce immediate crystidli/alion, which will continue iinlil the 
temperature is raised to tlie saturation point by the liberation 
of the latent heat of lusion. The constancy of temperature at 
the normal freezing p*oint is due to the equilibrium of exrliangi 
existii'.g between the li([uid and ^olid. thile.ss both solid and 
liquid are present, there is no condition of ecyuilibrium, and tin 
temyxrature is indeterminate. 

It h:vs Ixcii si own by TI. A. Miers {Jour. Chau. AW., rc.ofi, 
p. 413) that for a suf ersaliiraled solution in mcta'-lable equili- 
briuin iheic is an inferior limit of t(n:peralure, at which it passe-, 
into (lu* “ Jal)ile " ^ta(e, i.e. sj unlantous crystallization occurs 
throughout il ( ii'a.ss ju a fine si ower. T his seems to In* analogous 
to the fine nd.sty comlcn.^-ation whiih occurs in a suyiersaturated 
vapour in the ab‘.encc of nuclei (.*(e Wvi oiuz \ iion) when tlu‘ 
supersaturation exceeds a certain liiTiit. 

.). Tiffiii oj Pn'^sirr on tLv VP Tin* • Ikct of j)i(ssim ou tin 
fiisjng on tin* chsuigt* of volnnu* (hiving fusion. Snh 

stances vvhicJi cxp.and on ficczin^, like k<', have their Ireezing poinl- 
lovveied by iiieiease ot ynv.ssnie ; subslencts which ex]',i.n(l on 
fiisin^^ like wax, havi- tlnir ircliing joints raised by 
In c’.uli e.nse Ihi' clfcLt eil ]>ii.sjim- is to nlaid nan'.t^c ol voliinir. 
4 Ills (-ffeet was hr.l yircdu ti-d by James T honnon on the* anah^gv 
ol the eth-et of ync-^snre on the l»oihng foint, .'uid v\:.s iiitnuuc.illv 
venhed by Lord Kclxin in the case of ica, and later by UiinMii 111 
the case of paiallin .aid s|Him:a<l). 'ihe etjiu.l.on by W'jniii tin 
chaiiJM' ol Ihi* ]•' P IS e.dcidated may lx* piovid by a .Siiii]'le aiJj hL. 
turn of the ('.’irnot evrl»*, ex.'.ctly as in tin* c s(* ol vayonr .nnd lujind 
(See XniiKMODYNXMit s ) I) L he tin* lalcut lieat of In*, on ni 
mechanieal mills, e' tlie vcilnnn* ol unit ina.s.s ol the solid, and v" 
thal ol the iHjind, Uie work done in an eleineulary Cainot cycle ol 
range dO vvdl be (//>('«'"- u dp the incn asi* of yires.suje iccjinrc'd 
to ynoeb.K** a chnngi* dO in tin* F P. Since tin* ratio of the work- 
dilferenec* or cycle-are.a to Ihe lu'at translein-d L nuisl be f'lju.d to 
d0;0^ we have tiio rel.itiou 

dS 'dp . 6\v" - e');/-* (1) 

The sign of rffg tin* change oi the h’ P,, is tin* saiiu: as tliat ot tin 
change ol voliirm* te"--. '). Snic»* tin* change ot volume .sclchnn 
e.xcfs'ds 0-1 c c. yu r giamnie, the ( hangi* ol tin* P'.P. jht atir.oq>l.< n 
is so small timt it i« not as ;i rule m c'ess.iry to take account of vaiia- 
tions ot atmospJieric prc*ssnre in observing a trcezing point. .\ 
variation ol i cm. 111 the h<*ight ol the baiometer would corresy-ond 
to a change ol *0001' p. only in the K i’. of ice. Tin-, js far beyond the 
limits of .accuracy of ino*.l observations. Although the etbtl of 
pressun* is so sm.dl, it yirodnces, as is well known, remarkabh* 
le.siilts in the motion of glaciers, the moulding and regelalion of 
Ke, and many otlier ]ihtjnonn*na. It lias al‘.o been enuiloved to 
(‘s plain the app.iienl inversion ot the ordt r of crystallizrUion in 
lucks like gramle, in wliich tlie .irrangenient of the cr> staks indie.itt 
t!i t the ipiartz in.-trix ^ohdilieil subsequently to the crvsta.L ol 
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fcKp.!.!', iiiic.i oj lion]bl( udr in it, allliougU the quartz 

has a hij'iior meltinj' ])oiut. It is coiiU‘ii(h‘(l thiil nivJiT enormous 
j)n‘ssurc the freezinj^ pomts ot tho more fusible constituents miKht 
be r.iiscii «i!)0\e tluit ol the quart/, il the latter is less atlecletl l>v 
jiressure. Thus liunseu lountl the F.P. ol par.illm was: t' 

below tliat of speniiaieti at atmosiilienc pressure. At loo atiuo- 
spheres the 1 wo melietl at the same tera]icra.t ure. A I higher ]*ressures 
tlic paraOin v\oul(l soluhfy fust. The eflect ot pn‘ssure on the 
siliciib's, liowever, is much smalli r, *md it is not so easy to explain 
a change of several huutlred degrees in the F.l\ It seems iiiou* 
likely in thift jiaiticular c.ise that tiu; ordei of crystalliz.ition depends 
on t’le action of supiTlieated wjfer or steam at lugh temperatures 
:ind pn-^sures, wliicli i.s well known 1<) e.xei 1 a liighly solvent and 
niet.imorphk*. actum o,\ sils.atis. 

5 Variatwn nj Latent IJcat. C. Peisoiv in 1.S47 eiule.iv oured to 
show by the aiiphcation ot tho first l.iw ol lliernioJyiminics lliat 
tlie increase of the latent h(‘al pei degree should be e»jual to the 
(lilTc-nuu e (s" - s') bet ween tlu* spe< ilie iieats ot llie li<(uid and solid. 
Il, for instance, \v*itei at o wen* lirst Irozen aiul then cooleil to 
- t' the heat absliacted per gr.i.mnu- would lie (// i-a'O caloiies. 
Tbit il lie' water we.e fii.^^t couleil to - i" and tlun liozen at - f‘ C , 
by abstiMCtnig luMt the he.d abstracted woiihl be L" + s"t 

.Asaiiiiing that tlie heal abstracted slio.ild be the in the two 

cases, we evidt'iitly olitain /-' - L" {s" - s')/. 1'his theory has been 
ajqiioMinately viuilied by I'ellerson, by ob->erying tlie lret*zing ol a 
liquid t.ool'sl below its nonn.d I'M’ [jnnr. Cln-ai. Sik . 24, }>. 151). 
Hut iii . Tuelhod does not repiesenl tho true van. 'turn of th«‘ latent 
he.it willi b'liqx'i’aturi', sin< e t!ie tree/uig, in tlu' c ise ot .1 su|^*rhis< (l 
lujuul, leally takes ])lacc' ;b the normal fre('zin«» ])oinl A quantity 
of heat s'V is abstracted in cooling to-/, (//- s"'/) m rai.'»ing to o’ 
and Ireezing at o", and s't in cooling Hie ice to - / 'flie latent heal 
/." at - t does uot leillv enter into Hie ex|»<‘nnieiif . In order to 
make the iujuid fiee/e ft a diftereiil tmiipir.iture, it is necess.irv to 
suliject it to ])ressure, .ind the eflect of Hie pressure on the latent 
heal e.iiinot he neg.lei ted 'fhe entrojjv of .• lupiiil <// at its !•' I’ 
n'ckoncd from any convenient zero </<„ »u Hu* solid state may be 
lepiesenled liy tin evpii's.iou 

<h" n !■ i (^) 


Sill' I jdO 


obtain b\ (iiileicnt lation the ri'lntion 




/;wvv«r/f^ it m Art/K/WM*. 

f I' I’ 01 S<»liibjhtv 
'ill', e simi)k i iiM-. 


liLjUO ■ s" - V Ljti, ( 3 ) 

which is evactly simil.u to tls' equation loi the specific heat ot a 
vapour maintained m the saturated couditioii. It we suppov* th t,l 
the specific heats s' and s" o' liv s(did and lupnd at equihlu'ium 
firessine aie neaily the saiiu' as those oidinanly ot>seiv('d at con- 
stant pressure, the rel'itiou I3) dillers tioni tlial ol I’erson only bv 
Hie addjtum ol Hie term L !0 Since s" r giealer than v' m all ce.se-. 
tiiHjerto mvesligaled, ; n«l L/t) is uecessanlv positive, it is i leai that 
Hu* latent heal of fusion must incre.ise wiHi tis<' of i< iiqx'od ure, or 
diiuimsli with fall ol temperature It e- ]x>ssible to imagine tlie I'M’ 
so lowered by pressure (positive or negalivi) that Hi«' latent lu-it 
should vaiiKsh, in wliu h ca.se we siunitd piobablr olifain a continiiou-. 
pa^-;.",e from tlu lupii'l to the solid sta.le smiilai to Ihit whiih 
O' i in s III tlie e IS/' ol ainoT jihoii . sulisiance ^ \i < onbiia to e(|iia<ion 
(^1, HieV.ib' of chau.ig'* of llu la.teiH he.it ol watei is .approMuiab 1 ^ 
oSo (,alorie pir degri’e a,t o i' (is compared wiHi 0*50, Person), 
if W" .issuTa- 1, .and s' 0-5 Puttinj^ (s" * s') r 0-5 in equation 
(.!), ve fiiul /. o at - lOo (' .ippt<j\im.iteiy, tint no sinss can lie 
laid on 1 hi'' esi imate, as tiu' van.il ion of { s" - s') 1 >0 mu ei t ‘iiv 

b. Freezing of Sal uf ion s' aiid Alloys. • The pheno’neiia ol 
fri*(‘/,ing of Iielerogoneoii-^ crv-dalliue ini.\liirc.s may lx* illiist ruled 
by the iMse of sobilion'. and of ineUdlie solutions oi 

allov", whixMi have heen i.io:T widely sindied. 'I'he ii.snal cfTect 
• if an imparity, sneli as salt or siig«Lr in solution in u.aer, i-; to 
lower liie free/in ; point, so that no ('rvstalli/alion (»eeij/s until 
llui leniperalLire has faileu below the normal ol Hu* pare 
s{»l\eni. the dt'pre'ision o’ I’. [k being nearlv proportional to the 
com ent ration of the soluiioa. When freezing l)e,dns, the solven' 
generally separates out from the sohiiion in the pure slate. Thii 
.separati'on or the solvent involvc'i an increase in the .slrenglh 
of the remaining solution, so that the temperature does noi 
lemain eonst.i.nl during the freezing, but eontinues to fall as 
more the solvent sejiarated. There is a perfeelly definite 
relation bct\v(*Cii lemperaturi* and concentration at eacli stage 
of the process, which may be represented in the form ol a curvit 
as A(' in fij. i, tailed the freezing point curve. The equilibrium 
temperature, at the surface of contitet between the solid an-l 
liquid, (K^pends only on the composition of the liquid pha.se and 
not at all on the ijuanlity of solid present. Ihe absciss.i of the 
F.P. curve represents the composition of that portion ot tb( 
original solution which remains liquid at any teinperat 're. 1 1 
instead of starting with a dilute solution we sbirt with a strong 
solution represent i ll by a point N, and cool it as show n by the 


vertical line NM), a point 1 ) is generally reached at whicli the 
solution becomes “ saturated.” The dissolved .substance or 
“.solute" then .separates out as the solution is further cooled, 
and thtj concent ration diminishes with fall of tem|)erature in 
a definite relation, as indicated liy the curve (Tl, whii h is called 
the solul^ility curve, 'rhough often called l»y dilTereni names, 

the two curves .\(' and ( B ure , 

essentially 01 a similar nature. 

'J'o takiJ the ease of an aq 110011.-. y- / i 

.solution oi .sail as an example. | / ! 

along (‘H tlie solution is satiir- /• — - -j/-- 1 

I aled with ri’speet to salt, along § 1 >i»i I 

At* Uie solution is saturated with s "T -■! / 1 ^ 

respect to ice. When tlie point | nJ J j i 

(' is reached along either curve, \ / ; 

the solution is satiirati’d with / 

respect to both salt and ice. -•> -y ;)//,. //, %/^v,././. . 

'Ihe eoneentralioii cannot vary ' 

further, and the tenuxTalure o~' iu no " m" 

. 1 *1 . 1 T. rt-riYintaffintr .\uh n u* .Stthaurn- 

remains constant, whili* llie salt 

and ice crvstalli/c out together, ^ * m S<»hihjlit v 

maintaining the exact pnqiorlions 

in which Ihev exist in th(‘ solution 'J'he resulting solid wa'> 
termed a eryoIi\drate by l'\ (luthrie, but it is reallv an iuliina.te 
mixture of two kinds of ervstaJs, and uot a iheimcal lompouiul 
i or hvdraAe contajning the consliluenls in ( heimi al!\ eijuiv aleril 
I proportions. 'Mie lowest liMujicralure attamahle by ii'cans of a 
I ireezing mixture is the tempera lure of the Jb I*, of the corre- 
j spending cryohydrale. in a mi' tun* of salt and ii e w ilii the least 
i trace of water a sa 1 iirated brine is (juicklv ionued, which (!’.■ solv es 
i the ice and falls rapidly in temperature, owing to the alv.orption 
' of the latCMit heat of fusion. So long as both i«e and '.adt an* 

■ present, if the mixture is well stirred, the solution must necessarilx 
liecomi' satnra,te(l with respetl to both ice and sail, and this ciin 

' only occur at the ei-yohydric lemperainre, at whiih the two 
I curves ot solubility intersei’t. 

I I'he curves in fig. i also illustrate the simplest t\| r of fieezin; 
j point curse in the ease ol alloys of two metals and H which 
. do IV t form mixed ervstals or ihemical compounds. '1 lie allo’. 

( orre.sponding to the iriohydrate, po.s.se^sing the lowe.st melt in: 
point, is called the eutectic allov, as it is moM easily cast .and 
worktxl. Jt g(-nerall\ |>ossesses a. \ (t\ fine gniincil '.limlnH*. 
anil is not a chemical compound. (Sec ,\i i ov s.) 

do olitain a comiilcic I\!’. iiu've even int a ! !n.n\ . llo ' i'. a 
laborious a.n(l coniplic.iled pnu ess, but Hm.‘ luioi iii iluui « out iiiied 
j in siv'li a curve is ofti n \er v \ .thial;le. Il is ntfcasai v lo oj,eialc 
i withanumbei ot dithrenl alkosoi suitablv cb.osen i oinpositiou, 

■ and toob>eive the freezing points ol eaih scparatvlv. I’.'u h allov 

■ should also be analysed after the proie:.^ if ll ( U’ 1 any n’sk id 
its composition having been altered h\ oxic'aHon or otiicf '■ !;.e. 

' The fjee/lng points geivrally lust ^ ^ 

dctennij.ed by i>b.s«‘r\ing the gradual ^ * I I 

! cooling of a I’onsideiMble mass, which \ ... — , 

! is well stirred so long as il rein.aiiis m 

j liijuiih 'The curve ol coohiyg iiiav most ■ A ^ .. | 

j coincjiieiUlv be recorded, either [ihoto ?; j\V_.. A 

I graphicalK, using .1 thermocouple and I n| \ | 

galvanometer, as in tiic method of Sir I \ \\; 

; \\ . Koberls- \usten, or with i)eii and \ 

1 ink, ll a platin im thermometer is avaji I y 'Vx \ \)\ 1 

I able, ai'conliiig to the method put 111 **"'1 ' 

I pi'iietice by C. 'V. ileyeoek and I'. II. I i 4 

Neville. .'\ tviii'a! set ol 1 ur ves obtained — I , T* - .X i‘\ 

in thi. in;.niK-r is slumn in (>(;. W In ii , ^ , 

the pure metal A iniooling rcatJies its , Ivpaah.iM 

I’M*, the lenqieratiii'c s'uMenl lieeome.s 

staliuivirv . an i i-eiuains acc rati'l ' (onslanl lor a coieiderahle 
I period. Ollen it fal's .slightly below the I’.H. owiiv; siiper- 
; In.sion, but rise.s to the TM*. and remains lorvlaui .soon as 
i freezing begins. 'The secoii'l ( urve s’ai’ s tiie cooling of A with 
; lo of another met d Ii a (led. '1 he liec/rng begins at a lo,\er 
‘ lerupcml''!e with the sepa.r'tion n} [mia* A. 'J'he lemi^eiat re 


I \y 


( oolme. ( 111 v< 

. tvpjtril « .is« 
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no longer remains constant during freezing, hnt falls more and 
more rapidly as the proportion of 11 in the liquid incrciises. 
When the eutectic temperature is reached there is a second 
or arrest at which tlie whole of the remaining liquid solidifies. 
With 20 % of J 1 the first K.P. is further lowered, and the tempera- 
ture falls faster, 'i’he eutectic F.P. is of longer duration, hut 
still at the same Ic-inperature. For an alloy of tlie composition 
of the eulectir itself there is no arrest until the eutectic tempera- 
ture is reacla^d, at which the whole solidifies without change of 
temperature. 'Inhere is a great advaiilagtt in recording these 
curves automatically, as the primarv arrest is often very slight, 
and difficult to observt^ in any other way. 

7. Change of Softihihlv xvilh Temprmtnt'c . — Tlie lowering of the 
l*.l\ ol .1 solution with iiK.rease ol eoncenlTatiori, as shown by the 
rM\ or soliihility cur\’c<., may he exj>lained and calculated by 
er|ualion (1) in terms ol lie* osmotic jiressiire ol the dissolved sub- 
stance l)y .in.ilogv with the effect of meclianical pressure. It is 
[lossible in s.dt .loliilious to strain out tin; salt mechanically by a 
'^lUit.ilile tiller or “ seim-periiie.ible mernhiaue,” which permits the 
water to pass, but relriins Ihe salt, 'fo separ.ile 1 gramme ot 
salt re(piiies the perlonnaiK e of work PV against tin* osmotic 
])ressure /', where I' is tli<‘ corresponding dimimitioii in the voluim* 
of the solid i<»n. In tlilut** solutions, to which alone the following 
calculation can lu; ajq)lied, tin* volume V is the reciprocal ot the 
< oncentration C of liie solution m grammes per iiiiil volume, and 
Die osmotic pressure /* js etjiial to th.il of an (sjnal number ol mole- 
cules ol g;i.s in th(‘ .same space, a,nd may be deduced from the usual 
<-<piation ot a gas, 

/k POfl'M r=p0CIM, (4) 

whiTi* M IS Die molecular wi-ight ol the salt in solution, 0 tin* absolute 
ti'iniX'iMt UH-, and l\* a. constant which lias the value 8-32 joules, 
<M- neaily 2 calories, pi'r deg'ce ('. It is aece.ssary to ronsidcT 
two cases, correspomlmg to the curves ('ll and AB m tig 1, in 
winch Ihe solution is salurali’d with resjiect to .salt and wati*r 
respeclivi'lv. I'o hicililale di'scription we lalu* the ca.se ol a salt 
ilissolved in wat«*r, init simikir result -1 apply to solutions in other 
lupiids and alloys ol metals. 

{a) If unit mass o) .salt is separale<l m thi‘ solid sta.te tiom a satur 
aled solulioii ol .s.dt (curve ('B) l»y lorcing out tlirough a seim 
perimable imsnbrane against th<‘ osmotic ])rcs.sur<‘ 7 * the corre* 
[Hinding \oliim<‘ <»1 water 1' 111 wtncti d is dissolved, the heal evolvi*d 
is llu* latent lied ol .saturated solution ol the salt Q together with 
the work flone 7 * 1 '. Wrdiiig ((} 1 /M') for /., .and 1 ' lor -v') m 
eipiation (1). mid .siili.slitulmg P lor />, we oblam 

0 \ P\‘ \’H((Pf(f0, (*,) 

whiih IS erpiivaK'fd to e<pialion (0, and may b<^ estahlislied by 
.similar icasoimig. Subdiluting loi P .iiid I’ in terms ol C troni 
«'(pi,dion 14 ), d IS m<*asiired m caloiie.s. A’ 2, and we obtain 

Oi' 2eyc;d(f, ((») 

whiiJi may b<- mti-grab'd, {) nmstnntf witli the result 

'iioiix^ir (\‘(r-Qi0'% (7) 

w'here C\ ('" .ire the concent i at ions ot the s.itur.ited solution coi- 
fcspondiiig to the temperaliir(‘s 0’ and 0". 'I'his equation may be 
eniplov<'d to c.dculate the latent lusit of solid ion Q from tw'o <i!>- 
si-rvalions of the solubility. II lollows irom these e(piations that 

is of the s.Ame sign as that is to say, the .solubility mcreas<*s 

with ri.se o( teiiipeiature il lieal is absorbed in the formation ol tlu* 
saturated solution, which is the usual case. It, on the other hand, 
heat IS hber.it cd on .solution, as in the case ol c.iuslic potash or 
sulphate ol c.dcium, the solubility dimmislies wit h riseol tcraperalure 

(M In the c.ise ol .a .solution .s.it united with lespect to ice (curve 
V('), d one gi.imnir of wsUer having .1 volume v is .separated by I reezmg, 
we otitain a piccisely similar e(pi.dion to (5), but vs'ith 7 . the lat(*ul 
he.it ot tusiOTi ol water instead of (}^ .ami insteml of V. If th<; 
solution is dilute, we may neglect the external w'ork Pr in comparison 
with A, and also the IumI ol dilution, and may w^nte Pft lor (iPfitB^ 
where / IS the depression ol Die I‘'.P. lielow that ol Die pure .solvent. 
Substituting lor P m terms ol V from eipi.ition (4), we obtain 

t - VM ---- IP.U, (8) 

\vh< n- U' IS the weight <»l w.atvr and w that of .salt in a given volume 
of solution. If M gnamiiies of .salt are dis.s<ilvcd m 100 ot water, 
fr -M and IT loo. 'I'he de^wession of the F.P. in this ca.se is 
I ailed by v.iu 1’ 1 lol'f the “ Molecular J)eprvssion ot the F.l*.” and 
IS gueii liv the simple lormula 

/ -O-j/#-; /.. (,,) 

hhpiation (S) may be used to calculate A or M, i1 either is known, 
irom obst'ia .itums of /, 0 and 'Ihe results obtaineil are 

'.iitticii'ntly approximate to 1 h‘ oi use in many cases in sjiite of the 
lailitT libenal a.ssumptions and ap]>roxiniatioiis effected in the 
cour.se of the reasoning. In any c.ise the equations give a simple 
theoretical basis willi which to eonquin* experimental data in order 
to i*.stimate the order ot error involved in the as.sumptions. We 
may thus estimate the variation of Die osmotic pre.ssure from the 
value given by the gaK(.x)iis equation, as the concentration ot the 


solution or the molecular dis.socicition changes. The mo.st un- 
certain f.actor in the formula is tlie moleciiUr weight M, .siiitc the 
molecule in solution may be ciuite different from that denoted by 
till! chemical formula of the .solid. In many cases the molecule of 
a metal in dilute solution in another metal is either moualomie, or 
iornis a cotiqiound molecule w’lth Die .solvent containing one atom 
ot the di.ssolved metal, in which case the molecular depression i.s 
given by putting the atomic weight for 717 . In other cases, as 
Cu, llg, Zii, in solution in cadmium, tlie depre.s.sion of the F.P. 
per atom, according to Ili*ycock and Neville, is only h.alf as great, 
which would imply a diatomic molecule. Similarly As and An m 
('d appejir to be triatoinic, and Sn in Pb tetratomic. Iiitermcdialt* 
cases may occur m which different molecules exist togilhi'r in 
equilibrium in proportions which vary according to the tenqieratnre 
and coiiccintration. Tiie most familiar case is that of an electrolyte, 
m winch tlu* molecule of the dis.solved substance is ])iirtly dissociated 
into ions. Tu such cases the degree of dis.soci.ation ma5'^ lx* estimated 
by olxserving the deprt'ssiou of the F.P., but the re.sull.s obtained 
cannot always bo, ivconcik'd will) those* deduced by oilier methods, 
such as measiireineut of electrical conductivity, and tlieri; are many 
difficulties wliich await .satisfactory interjiretation. 

Exactly .similar relations to (8) and (9) apply to changes of boiling 
])Oint or vapour pressure jiroduced liy substances in .solution (.see 
Vapokt/atton), the laws 01 which are very clo.s(*ly connecteel wiDi 
the corre.spoiulmg phenomena ol lusion ; but the consideration ol 
the vapour ph.ise may generally be omitted in dealing with the fusion 
oi mixtures vvheie the vapour pressure of either constituent is small. 

8. Hydrates . — The simple case ol a freezing point curve, 
illu.strate(l in fig. 1, is generally modified by the occurrence 
of compounds of a character analogous to hydrates of soluble 
salts, in which the dissolved substance combines w'ith one or 


more molecules of the solvent. These hydrates may exi.st as 
compound molecules in the solution, but their compo.sition 
cannot be demonstraUxl unless they can be separated in tlui solid 
stale. ( orr(\sj)onding to (‘ach crystalline hydrate there is gener- 
ally a separate branch of the solubility curve along wliich the 
(Tystals of the hydrate tire in erjiiilibrium w'ith the saturated 
solution. At any given temperature the hydrate pos.sessiug the 
least .solubility is the most stable. If two are present in contact 
with the same solnlton, the more soluble will dissoUe, and the 
le.ss .solulile will be formed at its (*xpense until the conversion 
is complete. The two hydrate.s (‘annol be in equilibrium w ith the 
same solution ext'ept at the teinjierature at which their solu- 
bilities are equal, i.e. at the fioinl where th(‘ corresponding curves 
ol .solubility inlcr.sect. 'ihis temperatuHt is called the “ Transi- 
tion I\)int." In tht* case of ZnSCi,, as shown in fig. 3, the hepla- 
hydrate, with seven molecules of water, is the ](tast soluble 
hydrate at ordinary tem- 
peratures, and is generally 
deposited from saturated 
solutions. Above 39" C., 

however, the hexaliydrate, 
with six molecules, is le.ss 
soluble, and a rapid conver- 
sion of the hepta- into the 
hexaliydrate occurs if the 
former is heated above the 
transition point. The solii- 
bilitv of the hcxahvdratc is 
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Fig. 3. — Solubility Turves of 
Hydrates. 


greater than that of the heptahydrate below^ 39'’’, but increases 
more slowly with rise of temperature. At about 80'' ('. 
the hexahydrale gives place to the monohydrate, which 
di.ssolves in water with evolution of heat, and diminishes in 
solubility with ri.se of temperature. Intermediate hydrates 
exist, but they are more soluble, and cannot be readily isolated. 
Both the mono- and hexahydrates are capable of existing in 
(*quilibrium w'ith saturated solutions at tempcjraturcs far below 
their transition points, provided that the less .soluble h)’drate 
is not present in the crystalline form. The solubility curves can 
therefore Ix^ trac ed, as in fig. 3, ov(^r an extended range of tem- 
perature. 'Fhe ecjuilibriiim of each hydrate wdth the solvent, 
considered separately, would present a diagram of two branches 
similar to fig. i, but as a rule only a small portion of cac'h curve 
can be realized, and the complete solubility curve, as experi- 
mentally determined, is composed of a number of separate 
pieces corresponding to the ranges of minimum solubility of 
ilifferent hydrates. Failure to recognize this, coupled w’ith the 
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fact that in strong and viscous solutions the state of equilibrium 
is but slowly attained, is the probable explanation of the remark- 
able discrepancies existing in many recorded data of solubility. 

Tynnsilimi Points of Hydrates. 

Nci.CTO^-lOIU) . . NaUr-iiH..O . . . 50-7’ 

Xa2SO4-10n..0 . . v-t” MnCL-^TtO . . . ;57-8" 

Na.,rO.;*10li:.O . . J5-1° Na..VOi- 12 H..() . . 73-^" 

Na.XOa’-'ifkP • • Ba(OTl).ySl U > . . 77-1/ 

The transition points of the hydrates given in tlu* above list 
(Richards, Proc. Amer. Acad., 3809, 3.4, p. 277) afkird well- 
marked constant temperatures which can be utilized as fixed 
points for experimental purposes. 

9. Formation of Mixed ('ry.<:t(ds. — An imj^ortant exception 
to the general type already described, in which the addition of a 
dissoK'cd substance lowers the h'.P. of the solvent, is ])resenLed 
by the formation of mixed cr) slals, or “ solid solutions/’ in 
wliii'h the solvent and solute occur mixed in varying proportions. 
This isomorphous replacement of one substance by another, in 
the same crystal with little or no change of form, has long been 
known and studied in the case of minerals and salts, but the 
relations between composition and melting-jioint have seldom 
bc(in investigated, and much still remains obscure. In this case 
the process of frt;ezing does not necessitate the performance of 
work of separation of the constituents of the solution, the KP. 
is not necessarily depressed, and the cfTect cannot be calculattxi 
b)' tht‘ usual formula for dilute solutions. One of the simpl(*sl 
types ot K.P. curve which may result from the occurrence of 
mixed crystals is illustrated by the case of alloys of gold and 
silver, or gold and platinum, in which the F.P. curve is nearly 
a straight line joining th(‘ Ircczing-points of the constituents, 
'file e(|uilibrium between the solid and li(|uid, in both of which 
the two metals are capable of mixing in all proportions, bears in 
this case an obvious and closiNinalogy to tin* eijuilibrium between 
a mixed liquid (c.g. ah'ofiol and w^ater) and its vapour. In th(‘ 
latter case, as is well known, the vapour wall ('ontain a, larger 
proportion of the more volat ile constituent. Similarly in the case 
of tlie formation of mixed <Tystals, the liquid should contain 
a larger proportion of the more fusible constituent than the solid 
with which it is in equilibrium. The composition of the crystals 
which are beiiig deposited at any moment will, therefore, 
necessarily change as .solidification proceeds, following the 
change in the composition of the liciuiil, and the temperature 
will fall until th(^ last portions of the lifjuid to solidify will consist 
chielly of the more fusibhi constituent, at the h\P. of which the 
solidification will be complete. If, however, as seems to be 
fre(]uently the case, the composition of the solid and li(juid [ihases 
do not greatly differ from each other, the greater [)art of the 
solidification wdll occur wdtliin a companit ively .small range of 
temperature, and the initial of the alloy wall be well marked. 
Jt is possible in tliis case to draw a second curve representing 
the composition of the .w/id phase which is in equilibrium witli 
the li(iuid at any teinpcratim'. This curve wall not represent the 
average composition of the crystals, but that of the outer (oating 
only wliich is in equilibrium w'ith the liquid at the moment. 
H. W. 15 . Roozeboorn {Zeit. P/iys. Chem. xxx. }>. 385) h;is 
attempted to ckussify some of the possible cases which may 
occur in the formation of mixed crystals on the basis of J. \\. 
(iild)s's thermodynamic potential^ the general properties of w'hicli 
may be (pialitatively deduced from a consideration of observed 
phenomena. Rut although tliis method may emible us to classify 
different types, and even to predict results in a qualitiUive 
manner, it does not admit of numerical calculation similar to 
eejuation (8), as the Gibbs’s function itself is of a purely abstract 
nature and its form is unknown. 'rhtu(‘ is no doubt that the 
fornnilion of mixed crystals may exjilain many apparent 
anomalies in the study of 7 \P. cur\x*s. 'fhe whole subject has 
been most fruitful of results in recent years, and appears full of 
promise for the future. 

For farther details in this jiarticukir braiicli tlie reader may ( onsiilt 
a re])()rl by Neville {Uni. Assoc. Rep., kjoo), which contains nnnn r<»iis 
lefeit'rices to original papers by RoluTts-Austen, Fe ( hatelirr, 
Koozelioom and others. For the iiropcrlics of solutions srr Soi.i - 
Tio.x. (li.J.. (.) 


FOSSEN, a town of Germany, in the kingdom of Bavaria, at 
the foot of the Alps ('J'irol), on the I.ecli, 2500 ft. above the sea, 
with a branch line to Oberdorf on the raibvay 10 Augsburg. Pop. 
4000. It has six Roman Catholic churches, a FTanciscan mona.s- 
teiy and a castle. Rope-making is an important industry. 
The castle, lying on a nx'ky eminence, is remarkable for the 
peace signed here on tin* 22n(l of April 1745 between the elector 
Maximilian TIL, Joseph of Bavaiia and ^Maiui I’heresa. Two 
miles to the S.IC., immediately on the Austrian frontier, romanti- 
cally situated on a rock o\t‘rlooking th(‘ Schwanensee, is the 
magnificent castle of Ilohcnschwangaii, and a litlh‘ to the north, 
on the .site of an old castle, that of Xeii.schwansleinj built by 
Ixuii.*. Tl. of Bavaria. 

Sec If. Fvislli*, uud X^ni^ehnn^ (iS(»S). 

FUST, JOHANN ( early German printer, belonged 

to a rich and rcspeclabli' burgher family of Alain/, which is known 
to have nourished Irom 1*423, and to have held many civil and 
religious offices. The name was always written Juisl, but in 
1506 Johann Sehoffer, in dedicating the German translation ot 
J.ivy to the eiiijieror Maximilian, called his grandfather I'aii.st, 
and thenceforw'ard the family a.s.'^umed this iia.iui;, a.ncl the Jmnsts 
of Aschaffenbiirg, an old and (jiiitt* disliru t himily, placed 
Johann Fust in their jxulignie. Joiiann's brolluT Jacob, a 
goldsmith, was one of the burgomasters in 14(12, when Main/ 
vva.s stormed and sacked by the troops of C'oiint Adolf of Nassau, 
on which occasion he seems to have perished (sei‘ a document, 
daltxl May 8, 1463, published by Wyss in (Jnartalhl. des hist. 
\'ereitis fur Hessen, 1879, p. 24). 'fhere is no evidene(‘ that, as 
is commonly a.sserted, Johann J‘\isl was a goldsmith, but he 
appears to have been a niomw'-k'iider 01 banki r. On ai count oi 
his connexion with Giiteiibi'rg {u.r.), he has been re|)resented 
by soTTH* as the inventor of printing, and the instructor as w vW as 
the partner of Gutimberg, bv others as his ])atron and benefa^ lor, 
who .saw' the vahu* of his dist'overy and supj)li(‘d him with means 
to <‘arry it out, wlier(‘as offitas paint him as a greed) and 
crafty speculator, who took adN'anlagc of Gutenberg's nccessitv 
and rolilxcl him of tlu* fruits o1 his inv(‘ntion. Ih wever this niav 
be, the llelmaspt^rger document of November (>, 1455, shows 
that l ust advanced money to Gut(‘nl)(‘rg (ajiparenlly 800 
guilders in 1 J50, and another 800 in i 152) for carrying on his 
work, and that Fust, in 1455, brought a suit against Gutenberg 
to recover tlie niomy he had lent, cla.iming 2020 (more (‘orreclfv 
2026) guilders lor priuei|)al and interest. It ajipears that he had 
not paid in tlie 300 guilders a year whidi he had undertaken to 
hiriii.sh lor expenses, wagtvs, Na., and, a( cording to Gutenberg, 
bad .said that lie had no intention of claiming interest. 'J'he siiii 
was appanaitl) decided in F'list's favour, November 6, 1455, 
in the riTeclory ol the barefooted Friars of Mainz, when Fust 
made oath that he him.sell had borrowed 1550 guildei- and 
givam them to Gutenberg, 'riicrc is no (W'idence that I^'ust, as 
is usually supposed, nanoved the jiortioii of llu* printing materials 
covered by his niortgagii to his own house, and l arried on printing 
there with the aid ot JVtcr .Sehdffer, ot (ieriisheini (who is knowai 
to Iiava? been a si'Hplor at Paris in 1449), to whom, jirobiibb. 
about 1455,' h(‘ gave his only daughler Dyna or (hrisiiiia in 
marriage, 'fheir first pulificalion was the Fsaltia-, August 14, 
1457, a folio Ol 350 Jiages, the first jirintcd book with a complete 
date, and remarkable tor the beauty of the largt* in it sals printed 
each in two colours, red and blue, from ivpes made in two 
pieces.” 'J'lie I ’sailer was nqirinted with the same tvpes, 1451; 
(August 29), j.|90, 1502 (Schoffer's la.-^t piihlH at ion) and 151(1. 
Fust and Siliofter's otlu r works are giv en below'.*’ Jn 14(')4 AdoH 

* 'I'his date js uncertain . some pl.iti tin matna-ge in 1.453 oj soon 
aflir, others about 14(14. It i-. piob.ibh- Ibat I'ust alluded to fin. 
relationship wdien he .spoke ol Scliofler a.s puvri nni m the tokiplion^ 

01 Cice»-oS Pc ofpt tf^ ol 1.1O5 and 1 400. 

- 'I'his method was p.; tented 111 luiglaiid by Solomon Ileinv in 
1780, and by Sii W illiam (_'ongre\n' ui 1810. 

” (d Dinandiis, ti'utionalr divuifoi/m o/fitiiouw folio, 

li-a\es; (.;) the L Irtneutinc Cfoistitutions^ with the gloss <»l Jolianm-.s 
Andreai- (i^bo), 51 lea\<‘a, (5) liildta Sana Latina (14O2), loho, 

2 vob , 242 and leaves, 48 lines to a lull page; (O) the Sixth 

Hook ol Decretals, with Aiiflreae’s gloss, 17th J^ec ember 14^5, lolio, 
141 leaver,; (7) Cicero, Pc offhiis {i4''5), ito, 88 leave.s, the lust 
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<if Nassau appointed lor llift ]>arish of St Qiiinlin three Banmeisters 
(master-builders) wh) were to choose twelve chief parishioners 
Its assistants for life. One of the first of these “ Vervaren,” 
who vv(TO named on May-day 1464, was Johannes Fust, and in 
\.\Ul Adam von Ilorhhcim was chosen instead of “the kite 
{sfU^) joluinius Fust. Fust is said to ha\'e ftone to Paris in 1466, 
and to liave died of the plague, which raged there in August and 
Sopt(‘rjdK*r. He certainly was in Paris on the 4th of July, when 
he gave I.ouis de Lavernadc of the province of Forez, then 
chan-'ellor of the duke of Hourbon and first ]>resident of the 
parliament of Toulouse, a ('opy of his second edition of Cicero, 

appears from a note in l^avernade’s own hand at the end of 
tin; l)ook, whicli is now in the library of Geneva, lint nothing 
further is known than that on the 30th of October, jirobably 
in 1471, an annual mass was instituted for him by J*eter .Schoffer, j 
(orirad ffenlif (for llenekes, or Heuckis, Schdffer’s partner? 
who iiKirricd Fust’s widow about 1468 and Johann Fust (the 
sou), in the abbey-church of St Victor of Paris, where he was 
buried ; and that Peter Schbffer founded a similar memorial 
servire for Fust in 1473 1 -^*^ church of the Dominicans at 

Mainz (ISockenheimer, Grsch. der Sladt ManiZj iv. 15). 

Fust was formerly often confused with tiu* famous rnagu'ian 
Dr Joliann P’aiist, who, though an historical figure, had nothing 
to do with him (see Faust). 1 

Sc.v lurther the articles (Iijtenuucug and Tvpograi’iiy. (J. 1 £. IL) 
FUSTEL DE COULANGES, NUMA DENIS (1830 -t 8S(>X French 
historian, was born in l*aris on the iSth of March 1830, of Hreton 
d(‘sccnt. AftiT studying at the ftcolc Nonnale Supcricurc lie 
was sent to the Frc.nch school at Athens in 1H53, directed some 
exi^avations in f'hio^, ami wrote an historiiMl account of the 
island. After In'* return ho filled various oducatioivd offices, 
and took his (krlor’s degree with two itieses, Quid Fc^/nc rultns 
in instiiutis vclcruni Imvaiis /yuhlfdsi/uc valuent and Polyhc, 
ON la (Irccf couquisc pay I's Roniaiiis In these works 

his distinctive (|ualili(>i wore already rcvc.iled. Ilis minute 
knowledge of the language ot the Greek and Romiin institutions, 
coupled with his low estimate <»! the conclusion', of om tom purary 
.scholars, led him to go direct to the original texts, lie road 
without political or rcligiou^ bi is. Wlitui, however, he had 
succeeded in cxLraciing from the source^ a gcrier.il idea that 
seemed to him clear and simple, he attai'hcd himself to it as if to 
the truth itself, employing dialectic of the mo>t ponotratirig, 
subtle and even paradoxical ch iAicter in his deduction of llie 
logical ronsc(|iiences. From to 1S70 ho wa^ professor of 

history at the facility of letters at Strassbiirg, whore he had a 
brilliant career as a teacher, but never yielded to the influence 
exercised by the (airman uni\'ersities in the field of classical and 
Germanic antitjuilics. 

It was at .Strassburg that he published his remarkable volume 
La ( iti- antique (iSbg), in which he showed forcibly the part 
played by religion in the political and social evolution of Grei'ce 
and Komo. .Although his making religion the sole factor of this 
evolution was a perversion of tlu. historical facts, the book was 
so consistent throughout, so full of ingenious ideas, and written 
in so striking a style, that it ranks as one of the masterpieces of 
the I»'rcnch language in the 19th century. By this literary 
merit Fustel set little store, but he (dung tenaciouslv to his 

edition ot a Liiliii ilartsic and the; lirst hook containing tircck 
acti'is, while in th<‘ colophon I'list tor tlic lirst tone calls Schollci 
“ puiMum siunn ” ; (S) tlu* same, 4th Febniary 1460 ; (»>) Cnawmatira 
}hytmtLa lolicj, 11 leaves. Th(*v also printed in 1401-1462 

several papal hulls, pruclauiaiions of .Adoll of Nassau, Ikc. Nothing 
is known to Ikinc appeared for three years aftei llie storming and 
capture of Mainz in i46». 

* Some contusion in the historv ot tin- h'lisl t.unily hu.s aiisen 
since the puldiiMtion of Bernard’s Ong, de I iwpiimerie (1853). 
On p 202, vol 1 he g.i\ e an extract from the corresjumd+uice between 
Olierlin and Hodmaun (now preserved in the J'ans Nat. Library), 
troni which it would .ip])oar tliat Peter Sclidffer ^\as the .sou-in-law, 
not of Johann Fust, but ot a brotlier of his, ('onrad I'ust. Ot the 
latter, however, no otlvT trae<* has lu-cn found, and lie is no doubt 
a fiction of b' J. Bovlmann, who, ]):irtly basing himself on tl»»- 
“ C'onrad *' (Ilenlil, or Henrkis) meiitioni d above, added the re.st 
to gratify Oberlin (see Wyss in QuatLilhldUet des hist. Vereins fur 
Hessen^ iSqn, p 17 ). 


theories. When he revised the book in 1875, modifications 
were ver\' slight, and it is conceivable that, had he recast it, 
as he often expressed the desire to do in the last years of his life, 
he would not have abandoned any part of his fundamental 
thcbis. 'J'h-* w'l.rk is no.v largely supersided. 

Fustel de (Vnilanges was the most conscientious of men, the 
most systematic and imcomprotnising of historians. Apjiointed 
to a lectureship at the ficole Normalc Supc^rieurc in February 
1870, to a profe.ssorship at the Paris faculty of Irtter.s in 1S75, 
and to the chair of medieval history created for him cd the 
Sorbonne in 1878, he applied himself to the .study of the political 
inslitLilions of iincicnt France. The invasion of JTance liy 
the German armies during the war of 1S70-71 attnictcd liis 
attention to the Germanic invasions under the Roman Empire. 
Pursuing the theory of J. B. Diibos, but singularly traiisf(»rniing 
it, be maintained that those invasions were not marked b\ the 
violent and destructive character usually attributed to them ; 
that the penetration of the GtTman barbarians into Gaul was a 
slow process ; that the Germans submitted to the imperial 
administration; that the political institutions of the Merovingians 
had their origins in the Roman laws at least us much as, if not 
more than, in German usages ; and, consequently, that there was 
no conquest of Gaul by the Germans. This Ihe^^is he sustained 
brilliantly in his Ilisioirc des institutions poliliques de Vancieune 
France^ the first x'olumc of which appeared in 1874. Jt was the 
author’s original intention to coiiijilete this work in four volumes, 
but as the first volume was keenly attacked in German}' rus well 
as ill France, ]''ustel was forced in self-defence to recast the book 
entirely. With admirable conscientiousness he re-examined 
all the texts and wrote a number of dissertations, of wliich, 
though several (c.g. those on the Germanic mark and on the 
allodiuvi and bnie/lriuiu) were models of learning and siigai ity, 
all were dominated by his general idea, and cliaracLerized i>y a 
total disregard for the results ot such historical (lisci[)lines a:^ 
diplomatic. From this criicilile issued an (ntirely new work, 
le.’.s well arrangid than the original, but lichcr in facts and 
criliial comments. 'J'be first Nolume was expanded into three 
volumes, La Guide rnuiniue (1891), L" Invasion f^efwauique et 
la fill de V empire ( i8(j 1 ) and Iai Manor clue franfjUe(ii^i^S), followed 
by llirce other volumes, L' Alien ei le domainc nnal pendant 
repoqne madvingienne (1889), Les (higines dn syslime jeodul: 
le benefice ei le patron a! . . . (1890) oikI 7 .cs Transjormalions dc 
la ruyanle pendant fipoquc (urolingienne (1892). 'riius, in six 
volumes, he had carried the woik no farther than the Giirolingian 
period. The result of this enormous labour, albeit worthy of a 
great historian, clearly showed that the author lacked all sense 
ot historical proportion. He was a diligent seeker after the truth, 
and was perlectly siiKcrc when he iniormed a crit'c of the exact 
number of “ truths ” hi* liad discovered, and when he lemarked 
to one of his pupils a f(‘U' day.s before bis death, “ Rest assured 
that what I have written in my book is the truth.” Such superb 
sell -confidence can accoiiijilish much, and it undoubtedly helped 
to form Fuslel’s talent and to give to his style tliat admirable 
I concision whit'h subjiigale.s e\’en when it fails to convince ; 
j but a sludeiU instinctive!}' districsts an historian who settles the 
i most controverted problems with such impassioned assurance. 

; The dissertations not embodied in his great work were collected 
: by himself and (after his death) by his pupil, Camille Jullian, 
and published as x olumes of miscellanies : Recherches sur 
qnelques prohlhties d'hisioire (1885), dealing with the Roman 
c'olonate, the land system in Normandy, the Germanic mark, and 
the judiciary organization in the kingdom of the Franks ; 
Xonvellcs lecherelies snr guelqnes prohlemes d*histoire (1891); 
and Questions historiqnes (181)3), whii'h contains his paper on 
i (’liios and his thesis on Polybius. 

j His life was devoted almost entirely to iiis tciiching and his 
j books. In 1875 was elected memlKT of the Acaddmie des 
j Sciences MoraJe.s, and in 1880 reluctantly accepted the post 
; of director of the Eaile X orrnale. W \ thout intervening personally 
; in French politics, he took a keen interest in the questions of 
I administration and social reorganization arising from the fall 
j of the imperialist rdginie and the disasters of the war. He wished 
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the institutions of the present to ap^iroxiiny-te more closely to 
those of the past, and de\'ised for the new FVcnch constitution a 
lx)dy of reforms which rejected the opinions he had formed 
upon the democracy at Rome and in ancient France. But these 
were dreams which did not hold liim lon^?, and he would have 
l)cen scandalized iiad he known that his name was subsequently 
used as the emblem of a political and relif^ious party, lie died 
at Massy (Seiiie-et-Oise) on the 1 2th of September 1 88g. Tlirough- 
O’lt his historical career — at the Ecole Normale and the Sorbonne 
and in his lectures delivered to the empress Eugenie — liis sole 
aim was to ascertain the truth, and in the defence of truth his 
polemics aj^ainst what lie imagined to be the blindness and 
insincerity of his critics sometimes assumed a character of harsh- 
ness and injustice. But, in France at least, these critics were 
the fir^t to render justice to his learning, his talents and his 
disinterestedness. 

See ^^lMl (luiriiud, h'ustel de Coulanges ; H. d’Aii»ois dc 

[uhaiiiviHe, Deux Manidres d' derive lliistoire: critique de liosmet^ 
d' Augustin Thierry et dc Tustel de Coulangcs (i8</>) ; and Ciabricl 
Monod, Portraits ct s juuenirs (1807). (C. B.*) 

FUSTIAN. a term which includes a variety of heavy woven 
('otton fabrics, chielly prepared for mens wear. It embraces 
plain twilled cloth called jean, and cut fabrics similar to \a‘lvet, 
known as velveteen, moleskin, corduroy, ike. 'Fho term was 
once apjilied to a coarse clotli made of cotton and flaK ; now, 
fustians are usually of cotton and dyed vario is colours. In the 
riugn of JCdward HI. the name was given lo a woollen fabric. 
The name is said to be derived from El-Kud.at, a suburb of Cairo, 
where it was first made ; and certainly a kind of ckith has long 
lieen known under tliat nime. In a jietition to parliament, 
trm/}. Fhilip and Mary, “ fustian of N.iples " is mentioned. In 
the i^th and 14th centuries priests' robes and wo nen's dresses 
were made of fustian, but though dresses are still made from 
some kinds the chief use is for labourers' clothes. 

FUSTIC (Fr. justoCy from Arab, jusiuq, Gv. TurraKii^ pistachio) 
Vei.i.ovv Wood or Old I'ustic, a dye-stuff consisting of the 
wood ol Cklorophora iinctoria^ a large tree ol the natural ordt.r 
Mora'-cie, growing in the West Indies and tropical America, 
k'uslic occurs in commerce in blocks, which arc brown without, 
and of a brownish-yellow within. It is sonudimes employed for 
inlaid work. The dye-stuff termed young fustic or Zante lustic, 
and also Venetian sumach, is the woo,) of Rhus roliniis (fustel, 
or smoke tree), a southern European and Asiatic shrub of tlie 
natural order Anacardiaccae, called b>’ Clerarde “ red sumach,'* 
and apparently the “ coccygia and " cotinus ” of Pliny {Nat. 
Hist. xiii. 41, xvi. go). Its colouring matter is fiselin, 
which was synthefized by S. voa Ko>;tanecki {Bcr., 1904, 37, 
p. 384). (See Dvein(l) 

FUTURES, a term used in the produce markets for purchases 
or .sales of commodities to l)e completed at a future date, as 
opposed to cash or “ spot transactions, which are settle I 
immediately. See Markli', and (for a detailed discussion of 
the question as affecting cotton) ( > jt ro x ; Marketing and Supply. 

FUX, JOHANN JOSEPH (1660-1741), Austrian musician, 
was born at Hirtenfeld (Styria) in 1660. Of his youth and 
early training nothing is known. In 1696 he was organist at one 
of the principal churchej of Vienna, and in ih(;8 was af)pointcd 
by the emperor T.eopold I. as his “ imperial court -composer,” 
with a salary of about fjo a month. At the court of Leopold and 
of his successors Joseph 1 . and ('h.irles VI., 1 ^'iix remained for 
the rest of his life. To his various co irt dignities that of organi.st 
at St Stephen’s cathedral was added in 1704. He married the 
dau.^hter of the government secretary Schnitzbaum. As a 
proof of the high favour in which he was held by the art-loving 
riiarles VI., it is told that at the coronation of that emperor 
a-, king of Bohemia in 1723 an opera, La Cousianza c la Fortezza, 
especially composed by Fux for the occasion, was given at 
Prague in an open-air theatre. F'lix at the time was suffering 
from gout, but the emperor had him carried in a litter all the 
way from Vienna, and gave him a seat in the imperial box. 
Fux died at Vienna on the 13th of February 1741. llis life, 
although passed in the great world, was <*ventles.s, and his only 


lrouble.s aro.se from the intriguc.s of his Italian rivals at court. 
Of the numerous operas wliieh Fux wrote it is unnecessary to 
speak. They do not essentially differ from the style of the 
Italian openi scria of the tinn*. Ol greater importaiKc are liis 
sacred compositions, psalms, motels, oratorios and masses, 
the celebrated Mis.sa Canon lai amongst the latter. It is an all 
but unparalleled tour etc force of learned musicianship, being 
written entirely in that most difficult of contrapuntal dev'ires- 
the canon. As a contrapuntist and musical scholar generally, 
luix was unsurj)assed by any of bis contem]»orark‘s, and his 
; great theoretical w<»rk, the Grad ns ad I^arvassttm. long 
I remained by far the most thorough treatment of (‘ounter- 
poinl and its various developments, d'he title of tlu^ original 
Latin edition is Gradus ad Parnassuni i>ive manudvctin ad 
compositionem nmsicae tegutarem, meihoda nova ac ccria mmdum 
ante tarn cxacta orJine in lucdn rdita. liahorata a foantie JnscpJw 
Fux (Vienna, 1715). It was translated into most Eiirojiean 
langui^es during tlu; 18th century, and is still studied by 
musicians interested in tlie history of their art. 'J'he expenses 
of the publication were defrayed by the emperor Charles VI. 

I'li.x’s hiogmpliy was by Ludwig voti Kbcht l (Vit una, 

I. S71 ). 1 1 is i)ased on minute original reseaich and contains, amongst 

other valiui])Ie matt ) a complete catalogue ol the tomiiosei’s 
inimerous works. 

FUZE, or Fuse, an npi'Juincc for firing explosives in lilusliiig 
operations, mililarv shells, Ac. (.see Blasiini; and Ammuniuon, 
5 ^ Sh(tJ). 'J’he .spelling is not governed by authority, but modern 
convemema^ has dit lalcd tlu‘ adoption of the “z ” by rnihlaia 
engineers as a general rule, in order to distingiiisli this sense 
from that ol melting by beat (see below). 'I he v\oid, iiMording 
to the yc2v English Dutionary, is one of tlie lorins in v.hitli tlie 
J^it. fusHS. spindle, bus l)een iidLipttal through Romanic into 
Ivnglish, the ordinary tuz(‘ taking the sha])e id a spindle like 
tiilie. Similarly the term “ fiisei* ” (Fr. jusi'e, spindl(‘ lull ol tow, 

J. ale Lat. fusaUi) i.s apiilied lo a (oned spindle sorr.elimes used in 
the wheel train of wale lit sand spring docks to e(|iitdiye the ai tion 
of the mainspring (see \\\'it 11) : and the application ol the same 
term lo a .spia ial kind ol mal( li may also lu‘ dm* lo its resenddance 
lo a spindle. Again, in heialdry, canotlu r lorni, “ lusil,” derived 
through the l'‘’*cn< h from a late lat diminutive (fitsiffus or 
fusellus) of llii.^ same fnsns, is used ot a bearing, an elongabal 
lozenge. According to other elymol(>gical authorities, however 
(:?eo .Skeat. J'lyin. Dni.. ]8(;S), “li./t*'' or “fuse,” and “lu.see” 
in the seii.se ol n»at( li, art* all lorrns (len\ t'd through iht* F>. jnsit, 
from i.al(‘ Lat. /c#//c, steel for st liking lire irom a Hint, from ].al. 
joais, h(*artli. 'Jhc In. fnsit iind k'nglish “ fu.sil'’ were thus 
transferred to the '* liidock,” i.e. the light niusket of the lylh 
ceiituiy (set* Fi sn ihk). 

Jn electrical engineering a “ fuse ” (always so spelled) is a 
.sately device, commonly (onsi.ding of a strij) or wiie of ea.sily 
i fusible metal, whidi mt'lls and thus iiiterruins the circuit t>f 
which it forms part, whene\er that (iicuit, through some accid(*.nl 
or derangemt'nt, is cau.sed lo ta/ry a current largtir tfian that 
for which it is intended. In this .*‘cnse the word niii.*-t lie ton 
necked with //m/ln, the past partidi’lc of \ vA. fundi re, \i) yunir, 
whence comes the verb Iiim-,” to mdt by heat, often iistal 
figurali\oly in the .sen^'t* ol l)l(*nd. mix. 

FYNE, LOCH, an inlet t»t the .sea, Arg\ Ikshire, Scotland. 
From the head, 6 m. abovt: Invt‘rara} . to the mouth on the Soiiiul 
t)f Thite, it has a south-westerly and then -oiitherb trend and 
; i*; 44 ni. long, its widlh vaia ing from .! m. to b m. It receives the 
! Fvne, Shira, Aray and many other streams, and, tin tht; we^'lern 
side, gives off l,ochs Sliira, fJair, fiilp (with Ardrif-l.alg, tlie 
I ('rinari ('anal and Lochgilphead) and luisl 'karbert (w ith 'J aibert 
I village). 'Jhe gitais dei)omhing on the lake are Fyne, Shira, 
I vXray, Kinglas and Hell’s ( ilen. 'I’lie coast generally Ls yiictiirt stjiie 
I and in many parts well wooded. All vesst‘,ls using l!ie Crinan 
I ('anal navigate the loth to and Irorn Anlrishaig, and tfure are 
! daily excursions during the .season, as far iq> as Inveraray. 

I 'i'here are ferries at St (atherine’s and Otter, and piers at T arberl, 

! Anlrishaig, Kilmory, Crarae, Furnace, Inxeraray, Strachur and 
I elsewhere. The in(liistri'*s cornpriM* granite quarrying at Furnace 
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and Crarae, distilling at Ardrishaig, gunpowder-making at • with Ducks/’ of 1660, sold with the Jiiger collection at Cologne 
Furnac e and Kilfinan, and, above all, fishing. Haddock, whiting j in 1871. Great power is shown in the bear and boar hunts at 
and codling are Uikcn, and the famous “ Loch Fync lierrings ” i Munich and Ravensworth castle. A “ Hunted Roedeer with 
command the highest |)rice in the market. : Dogs in the Water,” in the Berlin Museum, has some of the life 

FYRD, the name given to the English tirmy, or militia, during and more of the roughness of Snyders, but lacks variety of tint 
the Anglo-Saxon period (see Army, 60). It is first mentioned : and finish. A splendid specimen is the Page and Parrot near a 
in the Anf^lo-Saxon Chronicle under the date 605. The ealdorman, 1 table covered with game, guarded by a clog staring at a monkey, 
or sheriff, of ihe shire was probably charged with the duty of ' in the Wallace collection. With the needle and the brush 

calling out and leading the fyrd, which appears always to ha\'e i Fyt was equally clever. He etc'hed 16 plates, and those repre- 

rotained a local character, as during tlie time of the Danish , senting dogs are of their kind unique. 

invasions we read of fyrd of Kent, of Somerset and of I FYZABAD, or Faizauad, a city, district and division of 
Devon. As attendanc(j at the fyrd was included in the irinoda ! British India in the United Provinces. The city stands on the 
vcccssitas it was compulsory on all iiolders of land ; but that ! left bank of the river (iogra, 78 m. by rail K. of Lucknow. Pop. 
it was not confined to them is shown by the following extract (igoi) 75,085. To the E. of Fyzabad, and now forming a 

from th(‘ law's of Inc, king of the West Saxons, dated about suburb, is the ancient site of Ajodhya {q.v.). Fyzabad was 

6()o, which prescril>es the penulty for the serious offence of j fimnded about 1730 by Sa'adat Ali Khan, the first nawab 
negltxaing the lyrd : “ Jf a f'rsifkcund man owning land neglect j vvazir of Oiidh, who built a hunting-lodge here. It received its 
the fyrd, let him pay 120 shillinijs, and forfeit his land ; one not present name in the reign of his successor ; and Shiija-ud-daida, 
owning land 60 shillings : aceorlish man 30 shillings lyrdivitfC^ ‘ the third nawab, laid out a large tow'n and fortified it, and here 
'fhe I\Td was gradually su[)erseded by the gatlnring of the , he w^as buried. It w'as afterwards the residence of the Begums 
thegiis aiifl their retainers, but it was occasionally called out for ; of Oiidh, famous in connexion witli the impeachment of W’arren 
defensive purposes even after the Norman Conquest. j Hastings. When the court of Oiidh was removed to Lucknow 

FYT, JOHANNES Belgian animal painter, w'as I in 1775 all the leading merchants and bankers abandoned flu* 

born at Antwerp and christened on the i()th of August i6og. place. Ai the census of 1869 Fyzainid contained only 3,7, ^04 
H(? was registered apprenth e to Hans \'an <len BiTghe in 1621. inhabitants : but it is now again advancing in prosjierity and 
IVofessionally \an de.i Berghe was a rest(»rer ol old pictures population. On the outbreak of the Mutiny in 1857, the canton- 
rather than a paintiT of new ones. At twenty Johannes Fyt ment contained two regiments of infantry, a sipiadron of cavalry, 
enl(‘red the gild of St Luke as a master, and from that lime and a light field batter}' of artillery all natives. Owing to 
till his death in ififii he produced a vast number of pictures tlieir threatening demeanour after the Meerut massaere, maiu 
in w'hich the bold facility of Snyders is uniter! to the pow'erfiil of the Fairofiean women and children were sheltered by one of 
ctTec’ts of Kembrandt, and harnioniivs of gorgeous tone are not the great landholders ol Ondh, and others were .^ent to less 
less eonsjiiciioiis than fr(H*doni of touc h and a true semblanee disturbed parts of the* coimtr}'. The troops rose, as w^as antici- 
of natunj. 'hhere n(?ver was such a master of teclmical jirocc^s.ses pated, and althoiigli tliey at first permitted their officers to take 
as Fyt in the rendering uf animal life in its most varied forms, boats and proceed towards Dinapiir, a message was afterwards 
He may have been less eorrett in outline, less hold in action senttoa rebel force lower down tlie river to inlerecpit the fugitives, 
than Snyders, but he was miu*h more* skilful and more true in Of four boats, one, having passed the rebels iinnotieed,sureeeded 
the rejmiduetion of the coat of deer, dogs, greyhounds, hares in reaching Dinapur safely. Of those in the other three boats, 
and monkeys, whilst in realizing the plumage of peacocks, 1 one alone escaped. Fyzabad is now a station for Fairopean 
woodcocks, duc ks, hawks, and ('OC',ks and hems, he* had not his as w'cll as for native troopis. It is the headquarters of a brigad(‘ 
equal, nor was any artist even of the- 1 )utrh school more effective in the 8th division of the northern arm} . 'I'here is a government 
in relieving his compositions with accessories oi tinted cloth, college. Sugar- re fining and trade in agricultural produce are 
porcelain ware, vases and fruit, lie was not clever at figures, important. 

iiiui lu* sometimes trusted for these to the c’o-operation of Cor- Tlie District of Fvzauad, lying between the two great rivers 
iieliiis Schiit or VVilleborts, whilst his arc'hitcctural backgrounds Gogra and (iuinti, has an area of 1740 .sq. m. It is entirelv 

were sometimes executed by Quellyn. Silenus amongst alluvial and well wooded, and has a good climate. Popx (1901) 

Fruit and Flowers,” in the Harrach eolleel ion at \'ienna, '‘Diana 1,225,374, an increase ot ’7% in the dec'ade. 'fhe district is 
and h(U' Nymphs with the Produce of the ( base,” in the Bclvedc're traversed throughout its lengtli by the Oiulh and Kohilkhand 
at X’ienna, and ” Dead (hum* and hniil in front of a Triumphal railway from Liicknow' to Benares, with a branch to Allahabad. 
Arc'll,” belonging to Baron von Rothschild at Vienna, are Tanda, with a impulation m 1901 ot 19,853, lias the largest 
spieeimens ot the eo-opieration icspiectively of Scluit, Willeborts production of c'otlon goods in Oudh. 

and Quellyn. 'J’hcw arc* also Fyt's niastcrpi(!ccs. 'fhe earliest The Division or F'vzaum) has an area of 12,113 m-j a-t^d 
dated work of the master is a ('at grabliing at a piece of dead comprises the six districts of I'yzabad, Gonda, Bahraich, 
poultry m ar a hare and birds, belonging to Baron Cetto at Sultanpur, Partabgarh and Bara Banki. Pop. (1901) 6,855,991, 

Munich, and executed in 1644. 'Hie latest is a ” Dead Snipe an increase of 2 % in the decade. 
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G The form of this letter which is familiar to us is an 
invention of the Romans, who had previously converted 
the third symbol of the alphabet into a representative 
of a ^-sound (see C). Throughout the whole of Roman 
histor>’’ C remained as the symbol for G in the abbreviations 
C and Cn. for the proper names Gains and Gnacus. According 
to Plutarch {Roman Questions, 5^, 59) the symbol for G was 
invented by Spurius Qirvilius Ruga about 293 b.c. This pro- 
bably means that he was the first person to spell his cognomen 
RVGA instead of RV(!A. G came to occupy the seventh place 
in the Roman alphabet which had earlier Ixjcn taken by Z, 
because between 450 n.c. and 350 B.c. the s-sounds of l^ixtin 
passed into r, names like Papisiits and Ftisiiis in that period 
becoming Papirius and Furius (sec Z), so that the letter s had 
become superfluous. According to the late writer Martianus 
Capella z was removed from the alphabet by the censor Appius 
Claudius Caecus in 312 B.c. To ('laudiiis the insertion of (i into 
the alphabet is also .sometimes ascribed. 

Tn the earliest form the difference from C is very slight, the 
lower lip of the crescent merely rising up in a straight line G, 
but Q and G arc found also in republican limes. In the earliest 
Roman inscription which was found in the Forum in 1899 tin* 
form is C) written from right to left, but the hollow at the bottom 
lip of the crescent is an accidental pit in the stone and not a 
diacritical mark. I'he unvoiced sound in this inscription i.s 
represented by K. The use of the new iorm was not firmly | 
established lill after the middle of the 3rd century B.c. \ 

In the T^atin alphabet Ihe sound w'as ahvays the voiced .slop | 
(as in in classical times, l^ter, before c, g passed into a 
sound like the English y, so that words begin indifferently with 
or / ; hence from the Lat. ^enrrum (accu.sative) and Januarium 
we have in Ital. ^enero and Gemiajo, Fr. genilre and janvier. 
In the ancient Umi)rian dialect ^ had made this change between 
vowels before the ('hristian era, the inhabitant of iguvium (the 
modern Gubbio) being in the later form of his native speech 
luvins^ Lat. Iguvintts. In most cas(*s in ]VIid. Eng. al.^o g passed 
into a y sound ; hence the old prefuc ge of the past jiailiciplc 
appears only as y in yclept and tlic like. Hut ng and gg 
took a different course, the g becoming an affrii'ale (h {dz/i), as 
in singe’ ridge, sedge, which in English before 1500 were senge, 
rigge, seggCy and in Scotch arc still pronounced sing, rig, seg. 
'file affricate in words like gaol is of French origin (gedle), 
from a Late l.rat. gabiola, out of cavcola, a diminutive of the 
Lat. cavea. 

The composite origin of English makes it impossible to lav 
down rules for the pronunciation of English g ; thus there are 
in the language five words Gill, three of which have, the g hard, 
while two have it soft : viz. (i) gill of a fish, (2) gill, a ravine, 
both of which are Nor.se, and (3) Gill, the surname, wdiich is 
mostly Gaelic -= White ; and (.^) gill a liquid measure, from 
O. BY. gelle, Lat.e Lat. gella in the same sense, and (5) Gill, a 
girl’s name, shortened from Gillian, Juliana (see Skeat’s Klymo- 
logical Dictionary). No one of these words is of native origin ; 
otherwise the initial g would have changed to y, as in ICng. 
yell from the O. Eng. gellan, giellan. (P. Gi.) 

GABBRO, in petrology, a group of pi u tonic basic rocks, 
holocrystalline and usually rather coarse-grained, consisting 
essentially of a basic plagioclase felspar and one or more ferro- ■ 
magnesian minerals (such as augite, hornblende, hypersthene 
and olivine), 'fhe name was gi\'en originally in north Italy to 
certain coarsely crystalline dark green rocks, some of which are 


The felspar is sometimes very' clear and fresh, its crystals being 
for the most part short and broad, witli rather irregular or 
rounded outlines. Albitc twdnning is very frequent, but in these 
rocks it is often accompanied by pericline twinning by which the 
broad or narrow albitc plates arc cut transver.sely hy many thin, 
bright and dark bars as seen in polarized light. Equally 
characteristic of llie gabbros is the alteration of the felspars to 
cloudyq semi-opaque masses of saussurile. 'I'hese are compact, 
tough, devoid of cleavage, and have a waxy lustre and usually a 
greenish-white colour. When this substance can be resoUed by 
the microscope it proves to consist usually of zoisiU' or epidole, 
with garnet and albilt*, but mixed with it are also chlorite, 
amphibole, serpentine, prehnite, sericite and other minenils. 
1'he augite is usually brf)wn, but greenish, violet and colon lE'ss 
varieties may occur. Hypersthene, when present, is oltcn strik- 
ingly ])leochroic in colours varying from pink to bright green. 
It weathers rcadilv to platy-]>seiidomorphs of bastili' which arc 
soft and yield low- polarization cohiurs. The (^livine is coloiuie.ss 
in itself, but in most casc.s is altered to green or yellow sei jientine, 
often w'ith bands of dark magnetite granules along its cleavages 
and cracKs. Honi blende when primary is often brown, and may 
surround augite or l>e perthitically inlergrown with it ; original 
I green hornblende probalily occurs also, though it is more 
frequently .secondary. Dark-brown ]>io!ite, although hy no 
means an important conslilucnt of the.se rocks, occurs in many 
of them. Quartz is rare, but is occasionally seen intergrown 
with felspar as microjH'gnuitite. Among the ai'ce.ssory minerals 
may be mentioned apatite, magnetite, ilmenitc, picolite and 
garnet. 

A peculiar feature, repealed so constantly in many of the 
minerals of the.se nK’k.-. as to he almost typical of them, is the 
o<*cijrrenceof .small black or dark brown enclosures often regularly 
arranged parallel to certain crystallographic planes. Refk'ctioii 
of light from the surfaces of these* minute enclosures produces a 
shimniciing or Schiller. In augite or hypersthene the effect is 
that the surtau' of the mineral has a bronzy siib-melallie appear- 
ance, and polished plates seen at a definite angle yield a bright 
coppery -red reflection, but polished .sections of the fcl.spars may 
exhi])ita brilliant y)lay ol colours, as is well sirn in the* Lahrarh^r 
spar, which is used as an ornamental or semi-])reric)us stone. 
! In olivine the black eru lo.surc's are not thin laminae, but branching 
growths resembling pieces of mo.ss. I’lic phenomenon is known as 
, ‘‘ schillerization " ; its origin has been much di.sc ussed, .some 
I holding tliat it is .secondary, while others regfird the.se enclosures 
, as original. 

In many gabbros there is a tendency to a c'entrie arrangement 
of the minerals, the first cry.stallized forming nuclei around whii h 
the others grow. 'I’lius magnetite, apatite and pieotile, witli 
olivine, may be cnelo.secl in augite, hornblende, and hyjKT.sthc'Tie, 
.sometimes wuth a latcT growth of biotitc, while the fel.spars 
occupy the interspaces between the clusters of ferrcjniagnesian 
I minerals. In some cases there are borders around oli\lne cxin- 
I .si.sting of fibrous hornlilende or tremolite and rhomliic pyroxene; 
(kelyphilic or ocellar struc'tures) ; .spine ls and garne t may 
occur in this zone, and as it is develojieci most frecjuently where 
olivine is in contact with fel.spar it may be due* to a chemic'al 
re.sorption at a late stage in the* .solidification of the roc'k. In 
some gabbros and noritc's reaction rims of filuous hornblende 
are found around both hypersthene and diallagc* where ihc'.se 
are in contact with fel.spar. 'lypical orbicular .structure such 
as characterizes some granitc*s and diorites i.s ran- in the 


true gabbros, while others are serpentines. The gabbros are the 
plutonic or cleep-scated reprc.senUitives of the dolerites, basalts 
and diabases (also of some varieties of ande.site) w ith which they 
agree closely in mineral composition, but not in minute .structure. 
Of their minerals felspar is usually the most abundant, and is 
principally labradorite and bytownite, though anorthite occurs 
in some, while oligoclase and orlhoclase have been found in others. 


gabbros, though it ha.s l)cc*n observed in a few' inslance.s in 
Norw'ay, raliforniii, At. 

In a very largt* ninnlM T of llu* rock.s of this .^roiij) thf* plagioclase 
fflspar has cryslallizi-d in largi- measure* before llie pyroxene, ;iii(l It 
envelojied by it in ojiliitic manner exaeLlv as occiiis in th(* dial»as«*s. 
When these locks become fine-grained tfiev jiass grarliially mlo 
opliitic duibase and dolerite ; only very rarely does olivine enclose 
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felspar in tins way. A fl\]xif)ii structure or How bandinj? aLso can 
be obsj i ved in some of the nu ks ot this serif's, and is characterized 
by the ofrurrence of parallel sinuous bands of dark colour, rich in 
ff'rrornaj'iiesian mineraks, and of Ib'hter shades in wJiich felspars 
picdominate. 

"riicse basic hfijocrystallme rocks form a lar^^c anrl numerous class 
which can Iw' subdu ided into many groups according to tlit'ir mineral 
composition; il we takf* it that ty|>ic;il galibro consists of plagiocl.ise 
and angJtes or diallage, norite of plagificlase and 
hv}>crst!u'ii<!, and troctolite of plasjioclase. and olivine, 
we must acid to these oJivme gabbro and olivine- 
norite ill wiiich that iniuer.d occuis in addition to 
those enumerated above. Tlonibleude-galibros are 
distinctly rare, except whf‘n the hornblende has been 
developed from pyrox.('ne by pressure and shearing, 
hut many rocks may be described as honrblende- or 
bifititC’beariiig gabhro and norite, vvlien tliey contain 
thes(j ingredients iu addition to the 1101 nial miiu tals plagiocLise, 
augite and hypersthene. \Vr may recognize also quartz-gabbro 
and quartz-iioritf: (contiining primary fpiartz or micro|x?gnuif itc) 
and ortlioclase-gabbro (with a little orthoolasc). The name eucrite 
Ikw been given to g.rbbro.s in which the felspar is mainly anortliite ; 
many of them also cemt lin hyper.stlieiie or eustaiitc and olivine, wliilc 


(Norway and Sweden) and are sometimes mined as sources of tlie 
metal 

Chemically the gabbros are tyjucal rocks of the basic subdi\isioii 
and show thi; characters of that group in the clearest way. 'I'lu v 
have low silica, much iron and magn<‘sia, and the abundance of limt* 
distinguishes them in a marked fashion from both the granites anfl 
the peridotites. A few analyses ol well-known gabbros are cited 
liero. 
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I. r».abbro, Hadantlud, I I.irzburg , If. fiabbro, I’enig, .Saxony. 
Til. Tioctolitc, Coverack, Cornwall ; TV. Anortho.site, mouth of the 
Seine river, Bad Vermilion Jake, Ontario, Canada. (J. S. F.) 


GABEL, KRISTOFFER (if>i7-ib73), Danish sUilesnian, was 
l)ora at Gliickstadt, on the 6th of January 1617. Tlis father, 
allivalites are anorthitc-olivmc rficks in whicfi the tw’o minerals j Wulbcrn, originally a landscape painter and subsequently 
occur ill nearly eipial projiortions ; h.irrisites have preponderating ; recorder of Gliirkstadt, was killed at tlie siege of that fortrc.ss 

oUvinf, aiiortt.itc fel.p.ir u.ul a littlo pyroxotu-. Tii aro^s of Rat.l.ro j , Titiporialists in 1628. Krutoffer is first hoard of in 1639, 
tliere are often masses consisting nearly entirely of a single lumeraJ, i - ‘ , . ..i ... r -r^ i -n i *1 

for ev.imple, fe.ksiiar rocks (.inoi thosites), .'lugile or hornblende locks oV'Crscer and aceouiitant at the court of Duke Predcrick. 
(pyroxemtes and hornblendite'^.) ami olivine rocks (duuites or peri- ; When the duke ascended the Danisll throne as Frederick 111 ., 
dotites). Segregations of iron ores, snclt as ilmenite, nsnnllv with i Oabcl followed him to Copenhagen as his private secretary and 
anoririritem"^^^ association witli some gabbro and | ^lan of business, (label, who veiled under a mysterious reticence 

s!)im' VibbroVa^^^ o.^cceflingly coars< -grained and consist of in- , considerable financial ability and uneimimon shrewdness, had 
ilividual crystals sevenii inches in length ; such a type often form I great influence over the irresolute king. During the brief interval 
dike.s or veins iu serpentine or gjihbro, ami niav be callerl gabln-o- j between King Charles X.’s first and second attack upon Denmark, 


pegrii.itifo. Very liiie-gr.imcd gabbros, on the other li.and, have been 
disliiiguishefl as beerbaclulijs. Still more common is the occurrence 
of sheaiefl, foliated or schistose forms of gidiliro. In those the 
minor, ds have a parallel arrangement, the felspais are often brokrn 
down by piessuro into .1 mosaic of irregular grains, while grt'oiiish 
fibrous (iT hl.ided ainphibole t.ikes the jilace of ]>vn)xene anil olivine 
The di.'dl.ig(* may In; pieseut as rouiuled or ovmI tryst4ds around 
which llie ciuslied felsp.ii has llowefl (aiijjt'U-galilfro) ; or the whole 
rock may hava* a w'ell foliated struct un' (hornhlende-schists and 
amphibolites). Very ottri; a ina.ss of nonn.il gabbro with tyt>iral 


Cal)cl was employed in several secret missions to Sweden ; and he 
took a part in the intrigues which resulted in the autocratii 
revolution of 1660 (see Df.nmakk : llisiury). Ills services on 
this oc(‘asion have certainl\ hetu exaggerated; but if not the 
originator of the revolution, he was certainly the chief inlei 
mediary liclwecn Frederick 111 . and tlu; conjoined Estates in 
(he mysterious conspiracy which establislu'd absolutism m 
Denmark, llis acti\ity on this occasion won ll\c king's lifelong 


iKU.-.>..s ch..r.iclor |..ish.-m hI .Is .narr-.i.s or alonR l<Kulizc<l xoncr. into | grj^tituao. lie was enriched, onnol.lcd, and in . M.\ made Rovcrnoi 
loliatod rot k‘j of this kind, and every Ir.imtitioii c.iii lie Uuind l/ctwcni .i • . 1 i ^ 1 i i 

the dillcn ill typ<‘.'.. Some authors belicM* th.it the dev<‘lop*nent of ■ nf ( openhagen. erom this year must ))<• dated his open and 
saussurilc tiom teh.par is also dependent on pressun* rather than on 1 oflicial influeni'c and power, anil from 1660 to 1670 he was Ihe 
wi'.'itliei mg, and an analogous change may affect the olivine, replacing ; most considerable jiersonagt* at court , and \ ery largely emplo\ed 

: in financial and dit.loniatic affairs. 'IMicn Frederick III. died, 
of the Litter type h.ivu been dcscribeil from S\viUeilan<l under tin* ! . ,, , /L , 1. . 1 r, . , 

n.ime .dUlinite',. ' Tebruary 1670, (label s power was at an end. Ihe new ruler, 

Hoeks of th*‘ gabbro gioup, tliough perb.i]>s mit so common nor i ('hristian hated him, and accusalu'iis a[»ainst him poured in 
meun mg iu .so great masses as gr.mites, are e<eeedm‘dv widespiead. i from every fiuai ter. When, on the iSth of April 1670, he was 

i.ic:real lor ex.....ple, tlu ro an: areas of Kabl>ro ia sm i (ii.s,„issod: nolnalv sympall>i/ed with the man >4ho had arowu 

Aheidceiishiie, and other parts ot the lligliUiiids, Ayrshire, (he 1 , , • 1 ' 1 ^ r 1 •. 1 i ^ ^ Tr 

I.i/.iid (('ornwall), (arrock Fell (rumbetkind) and St i)avid\ i tdher pcojde found it hanl to live. Tic 

(Wales) Most of th(‘s<* cx'cur along with troctolite.s, norites, .>er- , died on the 13th of October 1673. 

peiitmcandperidotite. Tn Skve an interest iiig groiqx.f fresh olivine- j Sec Carl Fiedciik Ihicka, Ao/i/,'. /riegru/. r.rx. art "Gabel*' 
gahbios IS louiid m tlie ( uiilm Hills; here also ])eridotiles occur t (roi)enliagen, 1887, ) ; Daumarhs Ri^rs J/istofir (Coponh.ageii, 

and there are .silLs .irid dikes m oliviiie-dolciite, while a gnsit scries ! j,S< 17-1005), vol. v, 

ot isis.dlic lavMs .iiid .ish hed-^ marie, the site of volcanic outbursts ' / o o \ 

in eai ly Tertiary time. In this c.isc it is clearly seen that the g.abbios ’ GABELENTZ, HANS CONON VON DER ( 1807-ICS74), (jcrman 

are t!u‘ tlec'p-^eate<l .and slowly crystalh/ed representatives ot the , linguist and ethnologist, bona at AUenburg on the 13th of 



and amphibolites. In (Germany gabbros aie well known in the 
llaiz Mount.iiiis, Saxony, the Odeiiwald and the Black Forest. 
Many oulciops of simiLar rocks have liecn traced in the northern 
zones of the Alps^ ofli'U with .serpentine and honiblende-bchist. 
They occupy consujerablc fr.icts ot country in Norway and Sweden, 
as lor instance m the vicinity of Bergen 'I’he IbTeiices, Ligurian 
Alpv, Daujihiiie and ruscany are other Eurotu'an loi ahties for gabbro 
In Canada great jiortioiis ot the •Msti ni jiortion ot tlie Dommioii are 
foimt'd of gabbro.s, norite, .moitliosite aiul allietl rock types. In 
the Fnitetl St.ites gablnns <md norites fx'cur ne.ir Baltimore and ne.ir 
reekskill on the Hudson river. As a rule each of these occummees 
cont.iins a divamsity ot petrographical types, winch appear also in 
certain of the otiieis, l>ut tiuie is oftiii .1 well-nicuked individu- 
ality about the loiks of tin* \aiious di-’tiicts iu which gabbros are 
fouiiil. 

hrom an ecmiomic stanil])omt g.ibbro-: are not of great ii.iportain i*. 
They am used locally for building and for road-metal, but are too 


bis native town, where he had Afalthiac (the eminent Greek 
scholar) for teacher, and TIermann Brock Itaus and Julius Lobe 
for school fellows, llere, iu addition to ordinary school-woik, 
he carried on the pri\'ate study of Arabic and Chine.se ; and thic 
latter language continued especially to engage his attention 
during his undergraduate course, from 1825 to 1828, at tlie 
universities of T^eipzig and (jJott ingen. In 1830 he entered the 
public .scrv'ice of the duchy of Altenhurg, wlierc he attained to th*- 
rank of privy-councillor in 1843. Four years later he was chosen 
to fill the post of Land mar sch all in the grand-duchy of Weimar, 
and in 1848 he attended the Iriankfort parliament, and repre- 
.sented the Saxon duchies on the commi.ssion for drafting an 
imperial constitution for Gennany. In November of the same year 
he became* president of the Altenhurg ministry, but he resigned 


dark m colour, too tough .iiid dilhcult to dress, to be popular as ; ^ r n : a ^ o-.' 4. oro i 

biiildin« stones, and, though <x*casionall\ polished, are not to be I the folloN ing August. Froni 1851 

compared for InMuty witli the serpentmos and the granites. Segrr ! president of the second chamber of the duchy of AUenburg ; but 
gallons of iron ores an* lound m connexion witli manv of them j in the latter year he withdrew entirely from public life, that he 
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might give undivided attention to his Icamcd researches. He 
died on his estate of Lcmnilz, in Saxc-Weimar, on the 3rd of 
September 1874. 

In the course of his life he is said to have learned no fewer than 
eighty languages, thirty of which he spoke with fluency and 
elegance. But he was less remarkable for his power of a('quisition 
than for the higher talent whicn enabled him to turn his know- 
ledge to the genuine advancement of linguistic science. Im- 
mediately after quitting the university, he followed up his Chinese 
researches by a study of the Finno-Ugrian languages, which 
resulted in the publication of his £lnfienis de la gramniahc 
mandchoue in 1832. In 1.837 be became one of the promoters, 
and a joint-editor, of the Zcitsclirijl fiir die Kunde dcs Morgni- 
landes, and through this medium he gave to the world liis 
Versuch einet motdwinischen Grammatik and other valuable con- 
tributions. His Grundzuge der syrjdnischett Gramnuilik appeared 
in 18 |i. in conjunction with his old sciiool friend, Julius Lobe, 
he brought out a complete edition, with translation, glossary 
and grammar, of Ulfilas’s Gothie version of the Bible ( 1 843- 1 846) ; 
and from 1847 began to contribute to the Zcitschriji der 
drntsrhen mftrgenldndischen GeselLchaj! the fruits of his researches 
into the languages of the Swahilis, the Samoyedcs, tlic IIa/.aras, 
the Aimaks, the Formosans and other wifldy-scparated tribes. 
The Beitrdge zur Spr ache nk unde (1852) contain Dyak, Dakota, 
and Kiriri grammars ; to these were added in 1857 a Grammatik 
u. W orterbuch der Kassiasprache, arid in i Sho a treatise in universal 
grammar {Vber das Passivum). To 1864 he edited the MaiKhu 
translations of the Chinese Sse-shu, Shu- king and Shi king, 
along with a dictionary ; and in 1873 he completed the work 
which constitutes his most in.iportant contribution to philology, 
Die melancsischcn Sprachen nark ihrem grammatisrlien Ban 
und ihrer Vcrwandsrfiaji untcr <^irk nnd mil den malai>seh-poIy- 
nesischen Sprachen unlcrsurhl (1860-1873). Jt treats of the 
language of the Fiji Island'-, New Hebrides, Loyallc TsI inds, 
New (Caledonia, &c., and shows their radical ariiaity with the 
Polynesian class. Tie also contribut'd m > .1 of the linguistk' 
articles in PicreCs ConversUions-Lrxirra, 

GABELLE (French, from (he Afed. Lat. gabidum, gahlnni, 
a tax, for the origin of Wiii.'li see (^welkixd), a term w'liich, 
in Franf'c, was originally applied to taxes on all cominocliti(‘S, 
but was gradually limited to the tax on salt. In process of time- 
it became on,^ of the most haled and most grossly nnc(|ual 
taxes in the countr)", but, th ).igh condemnefl by all suppf>rters 
of refor^rn, it was not .abolished until r79o. I'^irst imposeal in 1286, 
in the n'ign of Philip IV., as a t *:nporary expedient, it was made 
a permanent tax by Charles V. Repressive as a state monopoly, 
it was made doubly so from the fact that the govcTuinenl obliged 
every individual above the age of eight years to pun'lias^ weekly a 
minimum amount of salt at a lixed price. When first instituted, 
it was levied uniformly on cdl the pn.winces i 1 France, liut for the 
greater part of its histoi*}- th-.* yirice varied in different provinces. 
'Fhere were five distinct gro ip^ of provinces, classified follows : 
(f/) tli^^ Pays de grander gubcllc^, in which the lax was heaviest ; 
(h) the Pays de petites gahellcs, which paid a tax of about half 
the rate of the firmer ; (c) the Pays de salines, in wliii h th(‘ tax 
was levied on the salt extracte«l from the salt marshes ; id) tlie 
Pavs rHimiSj which had purchased redemption in 1540; ,and 
(r) the Pays exempts^ which had stipulated for exemption on 
entering into union with the kingdom of France. Greniers 
rt.vc/ (dating from 1342) were established in each province, and to 
these all salt had to he taken by the producer on fienalty of 
confiscation. The grenicr fixed the price which it paid for the 
salt and then sold it 1 1 retail dealers at a higher rale. 

Seo J. ri.-imagenin, Bistoire dr I'impot en Pt'auce (1870); A. 
Gasqiict, PricUdds institutions poliuqiies de hniiiennc hruvee (1S85) ; 
Neckcr, Compte rendu (1781). 

GABERDINE, or CiABARDiNE, any long, loose o\er-garment, 
reaching to the feet and girt round the waist. It w,as, w^Ik-u made 
of coarse material, commonly wajrn in the middle ages by pilgrims, 
begg.ar.s and almsmen. The Jews, conservati\ely attached to 
the loose and flowing garments of the East, continued to wear 
the long upper garment to which the name “ gaberdiiK- ' could 
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be applied, long after it had ceased to be a common form as worn 
bv non - 1 ews, and to this day in some parts of Europe, e.g. in 
Poland, it is still worn, while the tendency to wear the frock- 
coat very long and loose is a marked characteristic (d the race. 
The fact that in the middle agc's the Jt*w's w-ere forbidden to 
engage in handicrafts also, no doubt, tended to stereotype a form 
of dress unfitted for manual labour. 'I he idea of the “ galierdine ** 
being enforced by law upon the Jew's as a distinctive garment 
is probably clue to Shakespeare’s use in the Merchant of Venice, 
1. iii. 1 13. I’hc mark that the | ew's w'ere obliged to w'oar generally 
on the outer garment was the badge. I'his was first enforced 
by the fourth Liiteran Council of 1215. 'Ibc “badge” (Lat. 
rota ; Fr. rouellCy w'heel) took generally tlic shape <if a circle of 
cloth worn on the breast. It varied in colour at diflerent times. 
In France it was ot yellow, later of red and while ; in kdigland it 
took the form of two bands or stripes, first of white, then ol 
yellow'. In Echvard l.'s reign it was made in the shape of lh<' 
Tables of the Law (see tlu' Jnvish Kncvdopedia, s.v. “ Costume ” 
and ‘‘Badge”). The derivation of the word is obscure. It 
apparently occurs first in O. ]<V. in the forms gaiiverduU y gul 
vardine, and thence into ital. ns gavaidma, and Span gabafdina, 
a form which has influenced the English w'ord. The A<7e English 
Dichonary suggests a c'onnexion with the 0.11. (ler. wollrvait, 
pilgrimage. Skeat {Ktym, Did., iS()S) refers it to Span, gahan, 
coat, cloak ; cabaiia, hut, cabin. 

GABES, a town of Tunisia, at the head of the gulf of the .same 
name, and 70 m. by sea S.W. ol Sfax. It oci uj)ies the site of thr 
'lacape of th(‘ Romans and consists of an oyicn port and Fiiropcan 
(juarter and several small Arab towns built in an oasis of date 
palms. 'Ihis oasis is copiously watered by a stream calUal the 
Wad Gabes, 'hhe huropean quaiMc r is situated ou the ru lit bank 
of the Wad near mouth, and udjaeenl are the Arab towns 
of Jara and Menzel. 'The houses ol the native towns aie built 
largciv of dre.ssid .stones and broken < olumns Irom the ruins 
of 'laeapi. Gabes is the military headquarteis for .southern 
Tunisia, 'hhe population ot the oasis is ;ibont 2o.oo(.', inrluding 
some 1500 Luropeans. 'Jhere is a considerable export trade* in 
datc.s. 

Gains lies at tlie head of the shat country of 'J'uiiisia ami i;- 
intimately (unnected with the scheme ol Conimandant Roiidaue 
to cieatc a Saharan sea by making a (hiinnel Inim the iVediK'i 
ranean to these shuts (large salt lake.^ below iIk- le\( I of ihc sea ) 
Koiidairc proposed to rut a canal through llu* belt ol high ground 
between (iabes and the .shuts, and fixed eai Wad Melah, a 
10 m. N. of Gabes, for the sea end ol tlu* channd (ste* Smi.vka) 
'Fhc eonifiaiiv forimd to (xecule his pHijeel became .simply an 
agricultural concern and by the sinking of artesian wells created 
an oasis of olive and palm trees. 

'Jlie Gulf of Gabes, the* Syriis Minor ol the am lents, i', a sciui 
circular shallow indentation ol the Mt diterranean, about 50 m. 
across from the Kerkcnna Islands, opposite .Slax on its northern 
shore, to Jerba Island, which lies at its southern t nd. 'I he 
wale.rs ol the gull abound in fish and •'ponge. 

GABIL an anei(*nt city of T.atiuni, between 12 and 13 m. K. (»f 
Rome, on the \’ia Praenestiiia, wliicli was m early tiirus known 
as the \'ia Gabirui 'I he part played bv it in the stor> of the 
expiiLion of the Taiquins is well known; but its importancr 
in the earlie.st history of Rome, rests ujion other evidi m e— the 
continuance of certain ancient ii.sages which imply a peried of 
hostility between the* two cities, such as the acl(»ptic)n of the 
rinrlus Gabinus by the consul when war was to be declared. 
W'e hear of a treaty ot alliance with Rome in the time cif 'Far- 
quinius bupctrbus, the original text of w hic'h, written on r'l bulloc k’s 
skin, was said by iJionysius of Halicarnassus to be still extant 
in his day. Its subsequent iiistoiy is obseaire, and we only hear 
of it again in the 1st century ii.c. as a small and insignilicanl 
place, though its dc'solation is no doubt exaggerated by tlie [loels. 
From in.scriplions we learn that from the tune of Aiigiistiis (►? 

\ Tiberius onwards it e njoyed a municipal organization. Jls baths 
were w'eJl known, and Hadrian, who was rc'sponsible for much ot 
the renewed jiro.sperily of the small towns of J.atium, appears to 
have been a very lilieral jiatron. building a senate-house ((’nria 
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Aelia Augusta) and an aqueduct. After the 3rd century Gabii 
pructicully disappears from history, though its bishops continue 
to be mentioned m ecclesiastical documents till the close of the 
9th. The primitive city occupied the eastern bank of the lake, 
the citadel being now marked by the ruins of the medieval for- 
tress of Castiglionc, while the Roman town extended farther to 
the south. The most conspicuous relic of the latter is a ruined 
temple, generally attributed to Juno, which had six columns in 
the front and six on each side. The plan is interesting, but the 
style of architecture was apparently mixed. To the east of the 
temple lay the Forum, where excavations were made by Gavin 
Hamilton in 1792. All the objects found were placed in the 
Villa Borghese, but many of them were carried off to Paris by 
Napoleon, and still remain in the Louvre. The statues and 
busts are especially numerous and interesting; besides the deities 
Venus, Diana, Nemesis, &c., they comprise .^rippa, Tiberius, 
Germanicus, Caligula, Claudius, Nero, Trajan and Plotina, 
Hadrian and Sabina, M. Aurelius, Septimius Severus, Geta, 
Gordianus Pius and others. The inscriptions relate mainly to 
local and municipal matters. 

Sco E. Q. Visconti, Monumenti Gahini della Villa Pinciana 
(Koine, T797, and Milan, 1835); T. Ashby in Vapevs of the Ttritish 
Sfhool at Rome, 1. 180 seq.; G. Pinza in liulL Com. (1903), 321 scq. 

‘(T. As.) 

GABINIUS, AULUS, Roman statesman and general, and 
supporter of Pompey, a prominent figure in the later days of the 
Roman republic. In 67 B.r., when tribune of the people, he 
brought forward the famous law {Lex Gabmia) conferring upon 
Pompey the command in the war against the Mediterranean 
pirates, with extensive ])owers which gave him absolute control 
over that sea and the roasts for 50 m. inland. By two other 
measures of Gabinius loans of money to foreign ambassadors 
in Rome were made nou-actionable (as a check on the corruption 
of the senate) and the senate was ordered to give audience to 
foreign envoys on certain fixed days (ist of Feb.-ist of March). 
In 6i Gabinius, then praetor, endeavoured to win the public 
favour by providing games on a scale of unusual splendour, and 
in 58 managed to secure the consulship, not without suspicion 
of bribery. During his term of oflice he aided Publius ('lodius 
in bringing about the exile of Cicero. In 57 Gabinius went 
as proconsul to Syria. On his arrival he reinstated Ilyrcanus 
in the high-priesthood at Jerusalem, suppressed revolts, intro- 
diK'cd important changes in the government of Judaea, and 
rebuilt several towns. During his absence in Egypt, whither he 
had been sent by Pompey, without the consent of the senate, 
to restore Ptolemy Aulcles to his kingdom, Syria had been 
devastated by robbers, and Alexander, son of Aristobulus, had 
ag.'iin taken up arms with the object of depriving Hyreanus of the 
high-priesthood. With some difficulty Gabinius restored order, 
and in 54 handed over the province to his successor, M. Licinius 
Crassus. The knights, who as farmers of the taxes had suffered 
heavy losses during the disturbances in Syria, were greatly 
embittered against Oabinius, and, when he appeared in the .senate 
to give an account of his governorship, he was brought to trial 
on three counts, all involving a capital offence. On the charge 
of majestas (high treason) incurred by having left his province for 
Egypt without the consent of the senate and in defiance of the 
Sibylline books, he was acquitted; it is said that the judges were 
bribed, and even Cicero, who had recently attacked Gabinius 
with the utmost virulence, was persuaded by Pompey to say as 
little as he could in his evidence to damage his former enemy. 
On the .second charge, that of repetundae (extortion during the 
administration of his province), with especial reference to the 
10,000 talents paid by Ptolemy for his restoration, he was found 
guilty, in spite of evidence offered on his behalf by Pompey and 
witnesses from Alexandria and the eloquence of Cicero, who had 
been induced to plead his cause. Nothing but Cicero’s wish to 
do a favour to Pompey could have induced him to take up what 
must liave been a distasteful task; indeed, it is hinted that 
the half-heartedness of the defence materially contributed to 
Gabinius’s condemnation. The third charge, that of ambitus 
(illegalities committed during his canvass for the consulship). 


was consequently dropped; Gabinius went into exile, and his 
property was confiscated. After the outbreak of the civil war, 
he was recalled by Caesar in 49, and entered his service, but took 
no active part against his old patron Pompey. After the battle 
of Pharsalus, he was commissioned to transport some recently 
levied troops to Jllyricum. On his way thither by land, he was 
attacked by the Dalmatians and witii difficulty made his way 
to Salonae (Dalmatia). Here he bravely defended himself 
against the attacks of the Pompeian commander, Marcus 
Octavius, but in a few months died of illness (48 or the be- 
ginning of 47). 

See Dio Cassius xxxvi. 23- 3O, xxxviii. 13, 30, xxxix. 55-O3; 
Plutarch, Pompey, 2^, 48; Josephus, Antiq. xiv. 4 !>; Appian, 
Illyrica, 12, Bell. Civ. 11. 24, 59; Cicero, ad Att. vi. 2, ad Q. Fratrem, 
ii. 13, Post redttum in senatu, 4-8, Pro lege Manilia, 17, 18, 19; 
exhaustive article by Dahr in Ensch and Gruber’s Allgemeine 
Encyclopiidie\ and monograph by (f. Slocchi, Aulo Gabinio e i suoi 
processi (1892). 

GABION (a French word derived through llal. gabbione, 
gabbia, from Lat. cavea, a cage), a cylindrical basket without 
top or bottom, used in revetting fortifications and for numerous 
other purposes of military engineering. The gabion is filled 
with earth when in position. The ordinary brushw’ood gabion in 
the British service has a diameter of 2 ft. and a height of 2 ft. 9 in. 
There are several forms of gabion in use, the l^esl known being 
the Willesden paper band gabion and the Jones iron or steel 
band gabion. 

GABLE, in architecture, the upper portion of a wall from the 
level of the caves or gutter to the ridge of the roof. The word is 
a southern English form of the Scottish gdvely or of an 0 . Fr. 
w^ord gable or jalle, both ultimately derived from O. Norwegian 
gafl. In other Teutonic languages, similar words, such as 
Ger. Gabel and Dutch gafjel, mean “ fork,” cf. Lat, gabalus, 
gallows, which is Teutonic in origin; “gable” is represented 
by such forms as Ger. Giebel and Dutch geveL According to the 
N(w English Dictionary the primary meaning of all these words 
is probably “ top ” or “ head,” cf. Gr, K€^aky)y and refers to the 
forking tirnbiTs at the end of a roof. The gable corresponds to 
the pediment in classic buildings where the roof was of low pitch. 
If the roof is carried across on the top of the wall so that the 
purlins project beyond its face, they are masked or hidden by a 
“ barge board,” but as a rule the roof butts up against the back of 
the wall, which is raised so as to form a parapet. In the middle 
ages the gable end was invariably parallel to the roof and w^is 
crowned i)y coping stones properly weathered on both side:; to 
throw^ off the rain. In the i6th century in England variety was 
given to the outline of the gable by a .series of alternating semi- 
circular and ogee curves. In Holland, Belgium and Scotland a 
succession of steps was employed, which in the latter country are 
known as crow gables or corbie .steps. In Germany and the 
Netherlands in the 17th and i8th centuries the step gables 
assume very elaborate forms of an extremely rococo character, 
and they are sometimes of immense size, with windows in two or 
three storeys. Designs of a similar rococo character lire found 
in England, but only in creslings such as those which surmount 
the towers of Wollaton and tlie gatehouse of Hardwick Hall. 

Gabled Towers y in architecture, are those towers w'hich are 
finished with gables instead of parapets, as at Sompting, Sussex. 
Many of the German Romanesque tow^ers are gabled. 

GABLER, GEORG ANDREAS (178^ -1853), German Hegelian 
philosopher, son of J. P. Gablcr (below), was born on the 30th 
of July 1786, at Altdorf in Bavaria. In 1804 he accompanied 
his father to Jena, where he completed his studies in philosophy 
and law', and became an enthusiastic disciple of Hegel. After 
holding various educational appointments, he w'as in 1821 
appointed rector of the Bayreuth gymnasium, and in 1830 
general superintendent of schools. In 1835 he .succeeded Hegel 
in the Berlin chair. He died at Teplitz on the 13th of September 
1853. His works include Lehrbuch d. philos. Propddcuiik (ist 
voi., Erlangen, 1827), a popular exposition of the Hegelian 
system; De verae philosophiae erga religionem Christianam pietate 
(Berlin, 1836), and Die HegeVsche Philosophic {ib., 1843), ^ 
defence of the Hegelian philosophy against Trendelenburg. 
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GABLERy JOHANN PHILIPP (1753-1826), German Protestant 
theologian of the school of J. J. Griesbach and J. G. Eichhorn, 
was born at Frankfort-on-Main on the 4th of June 1753. In 
1772 he entered the university of Jena as a theological student. 
In 1776 he was on the point of abandoning theological pursuits, 
when the arrival of Griesbach inspired him with new ardour. 
After having l)oen successively Rcpetetil in Gottingen and teacher 
in the public schools of Dortmund (Westphalia) and Altdorf 
(Bavaria), he was, in 1785, appointed second professor of theology 
in the university of Altdorf, whence he was translated to a chair 
in Jena in 1804, where he succeeded Griesbach in 1812. Here he 
died on the 17th of February 1826. At Altdorf Gabler published 
(i7C)i“i793) a new edition, with introduction and notes, of 
Kichhorn’s Urgeschichte ; this was followed, two years afterwards, 
by a supplement entitled Neiicr Versuch iiber die mosaischr 
Schdpiungsgeschichte. He was also the author of many essays 
which were characterized by much critical acumen, and which had 
considerable influence on the course of (German thought on 
theological and Biblical questions. From 1798 to 1800 he w*as 
editor of the Neiiestes theologisfhes Journal, first conjointly with 
H. K. A. Hiinlein (1762-1829), C. F. von Amrnon (i76()-i85o) 
and H. E. G. Panlus, and afterw^ards unassisted : from iHoi to 
i8o^ of the journal fur thcologische Li 1 tcrahir\ and from 1805 
to 181 1 of the Journal jur auserlesene Iheologische Litterainr. 

Soin«" of >iis ossciys wen* jJiiMishcd by liis sons (2 voLs., 1831 ) ; and 
a memoir appeared in 1827 by \V. i:*clir6Ur. 

GABLETS (diminutive of “ gable ’*), in architecture, triangular 
terminations to bufiresses, much in use in the Early Englisli 
and Decorated periods, after whi('h the buttresses generally 
terminated in pinnacles. The Early baiglisli gablets are generally 
plain, and very sharp in pitch. Jn the Decorated period they 
arc often enriched with panelling and crockets. They arc 
sometimes finished wdth small crosses, but oftener with finiuls. 

GABLONZ (Czech, Jabloncc), a town of Bohemia, Austria, 
94 m. N.E. of Prague by rail. Pop. (1900) 21,086, mostly 
Gennan, It is the chief seat of the glass ])earl and imitation 
jewelry manufacture, and has also an important textile indu.'>trv, 
and produces large (juantitics of hardware, papier machc and 
otlicr paper goods. 

GABORIAU, Emile (1833-1873), French novelist, w'as born 
at Saujon (Charentc Inlcrieure) on the 9th of November 1833. 
He became secretary to Paul Feval, and, after publishing some 
no\'els and miscellaneous wTitings, found his real gift in 1 ' Affaire 
T.erouge (1866), a detective novel which was published in the 
Pays and at once made his reputation, 'i’he story was produced 
on the stage in 1872. A long series of novels dealing with the 
annuls of the police court followed, and proved verv popular. 
Among them are: Jx Crime d'Orcival Monsieur Jxcoq 

(1869), La Vie infernalc (1870), Txs Esclaves dc Pans (1869), 
1 ' Argent des autres (1874). Gahoriau dieil in Paris on the 28th 
of September 1873. 

GABRIEL (Heb. man of God), in the Bible, the 

heavenly messenger (sec Angel) sent to Daniel to explain the 
vision of the ram and the he-goat, and to communicate the pre- 
diction of the Seventy Weeks (Dan. viii. 16, i\. 21). He was also 
employed to announce the birth of John the Baptist to /aeharias, 
and that of the Messiah to the Virgin Mary (Luke i. 19, 26). 
Because he stood in the divine presence (see Luke i. jq : Rev. 
viii. 2 ; and cf. Tobit xii. 15), both Jewish and (Christian writers 
generally speak of him as an archangel. In the Book of Enoch 
“ the four great archangels are Michael, Uriel, Suricl or Raphael, 
and Gabriel, who is set over “ all the powers and shares the 
work of intercession. His name frequenth' occurs in the Jewisli 
literature of the later post-Biblical period. Thus, according to 
the Targum Pseudo- Jonathan, lie was the man who showed the 
way to Joseph (Gen. xxxvii. 15); and in Dent, xxxiv. 6 it is 
affirmed that he, along with Michael, Uriel, Jophici, [ephephiah 
and the Metatron, buried the body of Moses. In the 'J argiim on 
2 ( hron. xxxii. 21 he is named as the angel who destroyed the 
host of Sennacherib ; and in similar writings of a still later period 
he is spoken of as the syjirit who presides over fire, thunder, the 
ripening of the fruits of the earth and similar y)rocesses. In the 


Koran great prominence is given to his function as the medium 
of divine revelation, and, according to the Mahommedan inter- 
preters, he it is who is referred to by the appellations “ Holy 
Spirit” and “Spirit of Truth.” He is specially commemorated 
in the calendars of the Greek, Coptic and Armenian churches. 

GABRIEL HOUNDS, a spectral pack supposed in the North of 
England to foretell death by their yelping at night. The legend 
is that they arc the souls of unhaptized cliildren wandering 
through the air till the day of judgment. They arc also some- 
times called Gabriel or Gabble Katchet. A very prosaic ex- 
planation of this nocturnal noise is given by J. (\ Atkinson in 
ins Cleveland Glossary (1868). “ This,” he writes, ” is the name 
for a yelping sound lieard at night, more or le.ss re.sembling 
the cr)" of hounds or yelping of dogs, probably due to large 
flocks of wild geese which chance to i)e living bv night.” 

S«*e further Joseph Lucas, Studies in Niddcodalc (1882), ]>p. 
15(1-157, 

GABRIEU, GIOVANNI (1557 1612 ?), Italian musical torn- 
poser, was born at Venice in 1557, and was a pupil of his uncle 
Andrea, a distinguished musician of the, contrapuntal school 
and organist of St Mark’s. He succeeded (‘lauilio Mcrnlo as 
first organist of the .same church in 1585, and died at Venit'c 
either in 1612 or 1613. He w'as remarkable for his compositions 
for several choirs, writing frequently h)r 12 or 16 voices, and is 
important as an early expirirnenUT in cliroinatic harmony. 
It was probably for this ri'ason that he made a special point of 
combining voices with instruments, being thus (me of the founders 
of choral and orchestral eonqiosilion. Among his pupils was 
Heinrieh Schiitz ; and the (Lurch of St Mark, from the lime of 
the (iabriclis onwards down to that of Lotti, became one of tiu* 
most important iiiu.siral sc hools lu Miirope. 

Set* also Wintorfcld, Johann GahrtcU mid st int- Zeit (183.^. 

GABUN, a tlislnt'l on the we.A coast ol AtiLa, one of the 
colonies forming hVeneh ('ongo ((/.?'.). It derives its di'signation 
from the settlements on the (labun river w Rio de (labiTo. 'I'Ik 
G uhun, in reality an estuary of the sea, li(‘s immediatcK north ot 
the e(|uator. At the (‘Ut ranee, l)tlwe(‘n (ape Joinville or Santa 
('lara on the N. and ('ape JLngara. or Sandy l*oint (ni lla* S., it 
has a ividth of about 10 m. It maintains a breadth ol som(‘ 7 m. 
for a distance of 40 rn. inland, wh(‘n it eontraels into what is 
known as the Rio Olamho, which is n(»t more than 2 or 3 ni. 
from bank to bank. Several rivers, of which the Komo is 
the chief, di.si'harge their waters into the estuary. The Ckibiin 
was discovered by Portuguese navigators towards the close of thi^ 
15th centurv, and was named from its fanciful resemblancf* to a 
gabHo or cabin. On the small island of Konike, which lies alioiil 
the centre of the estuary, scanty remains ol a T'ortnguese foit hav(' 
Ikjcii discovered. The three principal tribes in the Gabun arc the 
Mpongwe, the Joing and the Bakalai. 

GAGE BRULE (cl. 1 220), J'Vench irouvinr, wa.s a native of 
Champagne. It has generally been ass(‘rte(] that he taught 
Thibaiil of Champagne thti art of verse, an assumf)tion wliii h is 
based on a statement in the Chronwucs de Satnt-Penis : “ Si 
fist entre lui |Tliil)aut] el Gaee Brule les plus belks chansons el 
les plus delitables ct meIo(lieu.s(\s qui on(juc fiissent oies.” This 
has been taken as evidence of ('ollaboration between the two 
poets. The passage will bear the interpretation that with those 
of (juce the .songs of 'rhibaut WTre the best hitherto known. 
Paulin Paris, in the Ilisloire litteraire de la h'ranee (vol. xxiii.), 
quotes a number of fai'ts that fix an (airlier ilate for (iaee’s songs, 
(iace is the author of the earliest known jeu parti. 'J'he inter 
kjcutors are Gac'o and a count of JiriUany who is identified with 
(leoffrey of Brittany, son of Henry TI. of Lngland. Gaee ap|)ears 
to have been bani.shcd from ( hamfiagne and to havf! found 
refuge in Brittany. A dee(l datcjd 1212 attests a contra* t betwt'en 
Gatho Brusl6 ((kice Brule) and the Templars for a piec e of land 
in Dreiix. Jt seems most probable that (Jace died before 1220, at 
the latest in 1225. 

See G/'dion Buskeu ITiiet, Chanson'; de Gate Jirulr, edited for the 
SfM‘i^*t6 des anciens t(*xtes franr;ais (1902), with an exli/iiistive intro- 
duction. Dante quotes a song by (iace, Irr d’anior qui ew man cuer 
repaire, W'hich he attributes <*troii(oiisly to 'Diiliaut of Navcirrc 
(De lulfiari clftqnentia, p. 151, ed. K.iju.i, I'loienetr, 1895). 
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GACHARD, LOUIS PROSPER (1800*- 1885), Belgian man of 
lelitTs, \vi»s horn in Paris on the* 12th of March i8co. He cnterecl 
the ad/ninislration of tlic royal archives in 1826, and was ap- 
pointed director-general, a post winch he held for fifty-five years. 
During this long period he reorganized the servi('C, added to the 
records hy copies laken in other E\iroj)eKn collections, travelled 
for purposes of study, and carried on a wide correspondence 
with other keepers of records, and with historical scholars, lie 
also edited and published many valuable collections of state 
jiapers ; a full list of his various puhliciitions was printed In the 
Avnuaire de I'academie royole de HeJgiqnr hy ('h. Piot in 1888, 
pp. 220-236. It includes 2/\G entries. lie was the author of 
several historical writings, of which the Ix^st known are Don 
Carlos et Philippe II (1867), Eludes ef voticcs hisioriques con- 
ferncint rhisinire des Pays Has (1863), Histone de fa Belgique 
au commencement du XVIIV sfede (1880), Uisloire politique ct 
diplomatique de P. P. Rnhens (1877), all j)ublished fit Brussels. 
His chief editorial works are the Ac/es des etats ^eneraux des 
Pays^Has i$y6 1583 (Brussels, 1861-1866), Collection de docU' 
inents inedit'i concernant Vhistoire de la Belejque (Brussels, 1833- 
1835), and the Relations des amhassadenrs \ 'e‘iilieiis sin Charles 
r et Philippe 11 (Brussels, 1855). (aiehard died in Brussels 
on the 2tth of Deeembe’- i88e;. 

GAD, in the Bible, i. A prophet or rather a “ .seer " (cp. 

1 Sam. \k. 0), who was a companion of ftavid from Ins early days. 
Me is first mentioned in 1 Sam. xxii. 5 as having warnetl David 
t o take refuge in jurlah, and a|)pears again in 2 Sam. x\iv. 1 1 sc- j. 
to make known Yahweh’s displeasure at the numhering of the 
[VMplc. 'I'ogcih'T with Nathan he is represented in post -exilic 
tradition as assisting to organize the musical service of the temple 
(2 ( hrnii. xxi\. 25), and like Nathan and S.itnuel he is said to have 
written an account of David’s deeds (1 ('hron. wix. 2g) ; a 
liistory of David m aci'ordance with later tradition and upon the 
lines of Liter profihclic ideas i', tar tnnn imyirobalile. 

2. Son of jacoh, by Zilpah, l.eah's maid ; a tribe of l.srael 
({'len. x\K. 11). The name is that of the god of “luck” (>v 
fortune, nieutioned in Isa. Ixv. ii (K.V. mg.), and in several 
names of jiUces, r.g, Baal-Had (josh. xi. 17, xii. 7), anti 
p visibly als ) in DilimGid, Migdol-Had and NahalHid* 
I'here is another etymologv in (len, xlix. K), vhere the name 
i . played on : “ (lad, a j^hindering troop shall yiUinder him 

iye^iidennu), but he shall plunder at their hecK." I'here arc no 
traditions of the personal history of (lad. One of the earliest 
reterena's to the name is the statement on the inscription of 
Me-^ha, king of Moab (about 850 n.(\), that the “men of Gad'’ 
Ivid occupied .\Uiroth (K. of Dead Sea) from ot old, and that the 
king of Israel Ivnl fortified the city, d’his is in the district 
ascribed to Kcnben, with which tribe the fortunes of (lad were 
very closely connected. In Numbers xxxii. 34 sq(|, tlu cities 
of (lad aj)pear to li^ (‘hieriy to the south of Heshbon : in Joshua 
xiii. 24-28 lliev lie almost wholly to the north ; while other texts 
IMVsent discreyianeies which are not easily reconciled with either 
passage. ]\>^sibly .some citiiis were common to both Keiiheri and 
Clad, and perhayis others more than (nice chang(‘d hancD. That 
Gad, at (me lime at least, held territory as tar .'-onth as Pisgah 
and Nebo would f.»llow from Dent, xxxiii. 21, if the nniderlng of 
111*' 'i'argums be a(('epte(l, “and In' looked out the first yiart for 
him.self, because there was the portion of the buried law-giver.” 
It is certain, howevei^ that, a! a late [icriod, this tri!>e waslo(,alizcd 
chiefly in Gilead, in the district which now goes by the name oi 
Jcbel The traditions emnrcling this district point, it 

would seem, to Uie tribe lun ing bei'ii of Aramaean origin (see the 
story of Jacol)) : at all events its yiosition wa.s extremely expiosed, 
and its population at the best must have bc'on a mixed one. 
Its richiie.ss and fertility made it a jirey lo the marauding nomads 
of the desert ; but the allusion in the Blessing of Jacob gives the 
tiiiH* a characti'i' for bravery, and David's men of Gad (1 ('hron. 
xii. 8) were famous in tradition. Although rarely mentioned bv 
name (the geographical term Gilead is usual), the history of Gad 
enU'is into the lives of jephthah and Saul, and in the wars of 
•Ammon and Moab it must have played some part. It followed 
’ Sci.'G. B. Gray, ffeb Ptohcf Vrtwps, pp. 131 seq,, 145. 


Jeroboam in the great revolt against the house ol David, and its 
iater h^rtunes until 734 B.c. (i Chron. v. 26) would be those of 
th<' northern kingdom. 

Sec, for a critical discussion of the data, H. W. Hogg, fCncy. IHh. 
coK 1579 ; fdso (iiLLAO ; Manassf.h ; Rkuhen. 

GADAG, or Garag, a town of British India, in the Dharwar 
di.strict of Bombay, 43 m. K. of Dliarwar town. Pop, (1901) 
30,652. It is an important railway junction on the Southern 
Mahratla system, w ith a grow ing trade in raw cotton, and also 
in the weaving of cotton and silk. There are factories for 
ginning and pressing cotton, and a sjiinning mill. I'hc town 
contains remains of a number of temples, some of which exhibit 
fine car\dng, while inscriptions in them indicate the existence 
of Gadag as early as the lolh century. 

GADARA, an ancient tow n of the Syrian Dccapolis, the capital 
of Peraca, and the political centre of the small district of Gadaris, 
It was a (ireek city, probably entirely non-Syrian in origin. 
The earliest recorded event in its history is its capture by 
Antiochus III. of Syria in 218 n.( . ; how long it may have 
existed before this dale is unknown, .\bout twenty years later 
it was Ixjsiegccl for ten months by Alexander Jannaeus. It was 
restored by Pompey, and in 30 b.c. was presented by Augustus 
to Herod the Great ; on Herod’s death it was reunited to Syria. 
'Fho coins of the place liear Grt'ek legends, and such in.scriptions 
as have hiHui found on its site are Greek. Its governing and 
wealthy (lapses \v(‘re j>rohabl>' Greek, the common peoj)le being 
Hellcnized and Judaized Aramaeans. 7 'he community wa.s 
Hellenist ically organizt'd, and though de^icndent on Syria and 
acknowledging the .supremacy ol Rome it was governed by a 
democratic .senate and managed its own internal affairs. Jn the 
Jewdsh war it surrendered to Vespasian, Imt in the Byzantine 
jwiriod it again flourished and w'as tiu' scat of a bishop. It was 
renowned for its hot .sulphur baths ; the .springs still exist and 
show the remains ol bath-houses. The temperature oi tlie 
.springs i.s iio^ F. 'I'his town was th(' birthplace of Meleager the 
anthologist. Then^ is a confusion in the narrative of the healing 
of the demoniac between the very similar names Gadara, Gerasa 
and Gergesa ; but the probabilities, both textual and geographical, 
are in favour of the n'ading of Mark {GeraseneSj ch. v. i, revised 
version) ; and that the miracle has nothing to do with Gadara, 
but took place at Kersa^ on the eastern shore of the Sea of Galilee. 

Gadara is now reprc.sonted by Cmm Kais, a group of ruins 
about 6 m. S.E. of the Sea of (ialilee, and 11(^4 ft. above the 
s(‘.a-level. There are very line tombs with carved sarcophaigi in 
the ncigiibourhood. There are the remains of two theatres and 
(probably) a icmple, and many heaps of curved stones, represent- 
ing ancient buildings of various kinds. The walls arc, or were, 
traceable for a circuit oi 2 m., and there are also the remains of 
a street of columns. The natives are ra[)idly destroying the ruins 
bv fjuarrYing building malcTial out of them. (R. A. S. M.) 

GADDI. Four ])a.inters oi the early l‘'lorentine school -father, 
soil and two grandsons — bore this name. 

I. Gaddo (iaddi was, according to Vasari, an intimate friend 
of Cimabno, and afterwards of (iiotto. The dates of birth and 
death have been given as 1 239 and alxmt 1312 ; these are probably 
too early ; he may have been born towards 1260, and may have 
checl in or about 1333. He was a j^ainte.r and mosaicist, is said 
to have executed the great mosaic inside the portal of the 
cathedral of norence, rej)rcsenting the ciu'onation of the Virgin, 
and may with more certainty be credited with the mosaics inside 
the portico of the basilica of S. Maria Maggiore, Rome, relating to 
the legend of the foundation of that church ; their date is probabl\’ 
130S. In the original cathedral (^f St Peter in Rome he also 
executed the mosaics of the choir, and those of the front repre- 
.senting on a colossal scale God the Father, with many other 
figun's ; likewise an altarpiece in the church of S. Maria Novella, 
Florence ; these works no longer exist, it is ordinarily held that 
no picture (as distinct from mc'saics) by Gaddo Gaddi is now 
cxtiint. Messrs Crowe iS: Cavalcaselle, however, consider that 
the mosaics of S. Maria Maggirwe bear so strong a resemblance 
in style to four of the frescixjs in the upper church of Assisi, 
representing incidents in the life of St Francis (frescoes 2, 3, 4 
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ami especially 5, which shows Francis stripping liiniself, and 
protected by the bishop), that those frescoes likewise may, with 
considerable confidence, be ascribed to (Jaddi. Some other extant 
mosaics are attributed to him, but without full authentication, 
i his artist laid the foundation of a very large fortune, whi<'h 
continued increasing, and placed his progeny in a highly distin- 
guished worldly position. 

2. 1 ADDEO (jADDi (about 1300-1366, or later), son of Gaddo, 
was born in Florence, and is usually said to have l>een one of 
Giotto’s most industrious assistants for a period of 24 years. 
I'his can hardly be other than an exaggeration ; it is probable 
that he began painting on his own account towards 13^0, when 
Giotto went to Naples. Taddeo also traded as a merchant, and 
had a branch establishment in \'cnice. He was a painter, 
mosaicist and architect. He executed in fresco, in the Baroncelli 
(now (iiugni) chapel, in the Florentine church of S. Groce, the 
“ Virgin and (!hild between Four Vrophets,” on Ibe funeral 
monument at the entrance, and on the walls N arious incidents in 
the legend of the Virgin, from the expulsion of Joachim from the 
'IVmple up to the Nativiiy. In the subject of the “ Presentation 
of the Virgin in tiie Temple ” are tlu* two liearls traditional!} 
accepted as portraits of Gaddo Ciaddi and Andrea Tafi ; they, at 
any rate, arc not likely to be ]:)ortrails of those artists from the 
life. On the ceiling of the same chapel are the “ Fight \’irtues.'’ I 
In the museum of Berlin is an altarpiece b}' Taddeo, the “ Virgin 
and ('hild,” and some other subjects, dated 1334 ; in llui Najdes 
gallcr>', a triptych, dated 1336, of the “ Virgin enthroned along 
with Four Saints,” the ‘‘ Baj)tism ol Jesus," and his ” DeposificMi 
Irom the Gross.” ; in the sacristy of S. Pictn? a Megogiiano, near ! 
Poggibonsi, an altarj)iece dated 1355, tlu* “ \ irgin and ('hild I 
enthroned amid Angtis.” A series of paintings, partly from tlu‘ : 
life of St Francis, which 'i'addco cxt'cnilcd for the presses in S. | 
(Voce, arc now divided between the Florentine Academy and the ; 
Berlin Museum ; the eompositions are taken from or founded i 
on Giotto, to w^hom, indeed, tlu; Berlin authorities hav(- ascribed 
their examples. Taddeo also painted some iresroes still extw*.nt 
in Pisa, besides many in S. (Voce and other Idorentine Iniildings, 
w'hich have perished. He d(‘scrvedlv ranks as one of the most 
eminent successors of (uotto ; it may be said that he continued 
working up the material furnished liy that great painter, with 
eoniparatively feeble inspiration of his own. His figures are 
vehement in action, long and slender in torm ; his execution 
rapid and somewhat conventional. 1\) laddeo are gencrall) 
ascribed ‘the celebrated Irescocs — those of tlie ceiling and left 
or western W’ull - in the Gappella degli Sj)agnuoli, in the church 
of S. Maria Novella, Florence ; this is, liowevcr, open to con- 
siderable doubt, although it nia}’ pcrhajis be conceded that the 
designs for the ceiling were furnished by Taddeo. Dubious also 
are the three pictures ascribed to him in llie National Gallery, 
l^ondon. In mosaic he has left some work in the baptistery ot 
Florence. As an architect he sujiplied in 133b the plans for the 
])rcsent Ponte Vccchio, and those for the original (not the present) 
Ponte S. Trinita ; in 1337 he was engaged on the church of 
Or San Michele : and he carried on after Giotto's death the work 
of the unrivalled Gampanile. 

3. Agnoi.o (iADPi, born in M(»rence, w'as the son of Tuddcvi ,* 
the date of his birtb has bc^en given as 1326, hut possibly 1350 
is nearer the mark. He was a ])ainterand mosaicist. Irained l)y 
his father, and a merchant as well ; in middle iigc lie settled down 
to commercial life in Venice, and he added greatly *0 the family 
w'ealth. He died in Florence iii October i3(/>. His paintings 
show much early promise, hardly sustained as he advanced 
in life. One of the earliest, at S. Jacopo tra’ F'ossi, Florence, 
represents the “Resurrection of lazarus.” Another probably 
youthful performance is the scries of frescoes of the Pieve di 
iVato legends of the Virgin and of her Sacred Girdle, bestowed 
upuin St Thomas, and brought to Prato in the iith century by 
Michele dei Dagomari : the “ Marriage of Mary " is one of t!ie 
best of this scries, the later compositions in which have suffered 
much by renewals. In S. C'roce he painted, in eight frescoes, 
the legend of the Cross, beginning with the archangel Michael 
giving Seth a l^ranch from the tree of knowlerlgc, and ending 


I with the emperor Heradiu.> carrying the Gross as lie enters 
I Jerusalem ; in this pii Uire is a portrait of the painter him.self. 
I Agnolo composed lu.s subjects better than Taddeo ; lie had more 
dignity and individuality in the figures, and was a dear mul bold 
colourist ; the general effet l is laudably decorative, but the 
drawing is jK)or, and the works show "best from a distance. 
Various other productions oi this master exist, and many have 
perished. ( ennino ( ennini, tlu* aullior of the celebrated treati.se 
on jxiinting, w^as one of his pupils. 

4. Giovanni Gaimh, brother ol Agnofi, was also a painter of 
promi.se. He died young in 1383. 

Vasari, atid Crowe ami Cavcleasell*' can be ctmsiilletl ,is 
lo the G.uldj ^ Otliei notices apju-ai here and thru siuli as 
I J.rr ( dr' Riinmini iii S. Cion' di bv (J. Aiazzi 

: (T« 15 )- (W. M. K.) 

I GADE, NIELS WILHELM (1817- iSgo), Danish coinpo.MT, 
I w'its born at Copenhagen, on the 2 2n(l of Fcbriiarv 1817, his lather 
I being a musical instrument maker. He was intended for his 
! father's trade, but bis passion for a musician's career, made 
I evident by the ease mid skill with which he learnt to jilay upiai 
' a number of instruments, was not to lx; denied. 'I'houp^h he 
bot'ame proficient on the \iolin under Wexsehall, and in the 
( lernents of theory under W'eysc and Berggreen, he w\'is to a great 
extent .self-taught. Hi> ojiporluiiilies of hearing and playing in 
the great masterpieces wen* many, since he w'as a member of the 
court band. Tii 1840 hi^ .llfddiu and his overture of OsMun 
attracted att<‘nlion, and in 3841 hi-> Xaihhidngr aits Ossii:r 
overture gaiii»*il the local mnsH'al so( iety’s j>ri/e, the iudge- 
being Spohr and Schneider. This work al.-.o attracted the not re 
of the king, who gav(‘ the composer a stipend which enabled liiin 
logo to Leipzig and Italy. In Gade rondiietcd tlu* G( waiid- 
haiis (oncerts in l.»*i]i/ig rluring Mt'iidclssidin’s absence, and on 
the latter’s doatli l>f*.*ame < lie f coiuluelor. In 1848, on the 
outbivak of the Hoi >lein Wat, he returned to Copenhagen, where 
he was appointed orgCtnisl and ('oridnctor of tlu* Musik-W'rein. 

I In 1852 he married a daughter ol thecomjioser J.l*. Iwlhutmann. 
i He became court conductor in i86i, and was ixnisioned b} the 
government in jSyb tlu* }'ear in wbi< h lx* \’isit(‘d Birmingham 
to condnei his Cru^advrs. V’his wia'k, and the h'nihlin{\sjintlosir^ 
i\v(i Eflhoiiy^s '^Whtn\ P'nthI i tif'slfcPrl'd jl iuu\ Psyrfir (\\r\\Un for 
Birmingham in 1882) ha\e enjoyed a wide popularity. Indet^., 
they represent the strength and the weakness of (lade’s mnsual 
ability cjuite as well a.^ an> of bis eight .s) mphonies (tlie bi*st id 
W'hich are the first aiiJ ft'urtli. whik' the fittli has an obbligato 
pianoforte part). Gade was distinctly a romanticist, but Iun 
music is highly polished and lieautilully finished, lyrical ratlur 
than dramatic and effective. Miuh of the pianoforte music, 
Aiitiarellnif Sfnin^ /Twr/ v, for instance, ( iijoyed a fon.dderable 
vogue, as did the X ifnrlirllrn trio; but Gade's opera AJarioUa 
has not been beard outside tlie ( openhagen o|)era house. Ih* 
died at ('openhagen on the 21st oi Dec einbeT i8(;o. 

GADOLINIUM (.symbol Gd., atomic' w'eighl 157*3)* f»nc* of the* 
rare earth metals (see FiGm Ai). 'llie clemcail was disc'overed 
in 1880 in the mineral samarskite by G. Marignac (CtwipUs 
frttdus. 1880, t>o, p. Si;i> : Anti. chim. phys., 1880 I5I 20, p. 535) 
G. I'rbain {('ompies mnlus, H105, 140, j). 583) scparatc‘S the* 
metal by crystallizing the double nitrate of nic kel aiul gadolinium, 
'fhe .salts show absorfitinn banci.s in tlu* ultra-violet. The c»\i(lr 
Gd.,()y is colourless (Lecocj di* Jioisbaudran). 

(GADSDEN, CHRISTOPHER (172.4- j 805;, Amcriran patriot, 
was horn in ( harlcston, South ( arolina, in 1724. His father, 
Thomas (iadsden, w'as for a time the king's collector for lhc‘ 
{Kjrt of Gharle.-^ton. Christopher went to .school near Bristol, m 
ICngland, returned to Americ'ain 17)1, was afterwards employe d 
in a counting hon.SL* in BJiiladi Ij^lna, and became* a nicrc'hant. and 
planter at ('harleston. In 1 75V he was r.'af)tain of an arlillcrv 
c'ornpany in an e.\f>editio?i against the ( hcrcikees. He vvas a 
member of tJic South Caiulina legislature almost continuously 
fron 1 760 to 1780, and represented his province in the Stamp 
Act (’ongress of 1765 and in the Continental ('ongress in 1774 
1776. In Kebruary 177^ he* was placed in command of all th<* 
military fcjrces (.if Soutli Carolina, and in October of tic -amc 
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year was commissioned a lyrigadier-general and was taken into 
the Continental service ; but on account of a dispute arising out 
of a conflict between State and Federal authority resigned his 
command in 1777. lie was lieutenant-governor of his state in 
T 7«o, when Charkiston was surrendered to the British. For about 
three months following this event he was held as a prisoner on 
parole within the limits of Charleston ; then, because of his 
influcnf'c in deterring others from exchanging their paroles for 
the privileges of British subjects, he was seized, taken to St 
Augustine, Florida, and there, because he would not give another 
parole to those who had violated the former agreement affecting 
iiim, he was confined for forty- two weeks in a dungeon. In 
1 7S2 Gadsden was again elected a member of his state legislature ; 
he was also elected governor, but declined to serve on the ground 
that he was too old and infirm ; in 1788 he was a member of the 
convention which ratified for South Carolina the Federal con- 
stitution ; and in 1790 he was a member of the convention which 
iramed the new state constitution. He died in Charleston on the 
28th of August 1805. From the time that Governor Thomas 
Boone, in 1762, y>roriounced his election to tlie legislature 
improy>er, and dissolved the House in consequence, Gadsden w'as 
ln)stile to the British administration. He was an ardent leader 
of the opposition to the Stamj) Act, advoi'ating evTn then a 
sey)aration of the colonit's from tlie mother country ; and in 
tlie ('ontinental Congress of 1774 ho discussed the situation on 
the basis of inalienable rights and liberties, and urged an im- 
mediate altai'k on (leiKTal Thomas (iage, that he might be 
defeated before receiving reinforcements. 

GADSDEN, JAMES (1788-1858), American soldier and diplo- 
mat, was born at Cliarli'ston, S.C., on the J5th of May 1788, the 
grandson of ( liristopher f iadsden. I fe graduated at Vale in 1 806, 
bec ame a mer<*hant in his native city, and in the war of 1812 
served in the regular C.S. Army as a lieutenant of engineers. 
In 1818 he served against the Seminoles,w'iih the rank of ( aptain, 
as aide on the staff of Giui. Amlrew Jackson. Tn October 1820 
he became inspector-general of the Southern Divisi(jn, with the 
rank of colonel, and as .suc h assisted in the occupation and the 
establishment of ])osts in Florida after its acquisition. From 
August 1821 to March 1822 he was adjutant-general, but, Iiis 
a])pointment not being confirmeil by the Senate, he left the army 
and became a planter in Florida. He served in the Territorial 
legislation, and as Federal commissioner suj)erin tended in 1823 
the removal of the Seminole Indians to South Florida. Tn 1832 
he negotiated with the Scininoles a treaty which provided for their 
removal within three years to lands in what is now' the state of 
Oklahoma ; but the Scininoles refused to move, hostilities again 
broke out, and in the second Seminole War Gadsden was 
cjirartermastcr-general of the Florida Volunteers from February 
to April 1836. Returning to South Carolina he became a rice 
planter, and was president of the South Carolina railw'ay. 
In 1853 President Franklin Pierce appointed him minister to 
Mexico, w ith which country he negotiated the so-called “ Gadsden 
treaty " (signed the 3otl\ of December 1853), which gave to the 
United Stal(‘s freedom of transit for mails, merchandise and 
troops across the Isthmus of Tehuantepec, and provided for a 
readjustment of the iKiundary established by the treaty of 
Guadalupe Hidalgo, the United States acquiring 45,535 sq. m. 
of land, since known as the “ Gadsden Purchase,” in what is 
now New' Mexico and Arizona. In addition, Article XI. of the 
treaty of Guadalupe Hidalgo, which bound the United States 
to prevent incursions of Indians from the United States into 
Mexico, and to restore Mexican prisoners captured by such 
Indians, was abrogated, and for these considerations the IJnited 
Slates paid to Mexii'o the sum of Si 0,000,000. Ratifications of 
the treaty, slightly modified by the Senate, were exchanged on the 
30th of June 1854; before this, how'ever, Gadsden had retired 
from his post. The boundary line between Mexico and the 
“ Gadsden Purchase ” was marked by joint commissions ap- 
|>ointed in 1855 and iSgi, the second commission publishing its 
re|H)rl in i8qg. Gadsden died at Charleston, South Carolina, on 
the 25th of December 1858. 

An elder brother, ("iiristopher Edwards Gadsden (1785- 
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1852), was Protestant Episcopal bishop of South ('arolina in 
1839-1852. 

GADWALL, a word of ob.scure origin,^ the common English 
name of the duck, called by Linnaeus Anas strepera, but con- 
sidered by many modern ornithologists to require removal from 
the genus Anas to that of Chaulelasmus or Ctenorhynchus, of 
cither of which it is almost the sole species. Its geographical 
distribution is almost identical with that of the common wild duck 
or mallard (see Duck), since it is found over the greater part of 
the northern hemisphere ; but, save in India, where it is one of 
the most abundant species of duck during the cold weather, it is 
hardly anywhere so numerous, and both in the eastern parts of 
the United Sta.tes and in the British Islands it is rather rare than 
otherwise. Its habits also, so far as they have been observed, 
greatly resemble those of the wild duck ; but its appearance 
on the water is very different, its small head, flat back, elongated 
form and elevated stern rendering it recognizable by the fowler 
even at such a distance as hinders him from seeing its very 
distinct plumage. In coloration the two sexes appear almost 
equally sombre ; but on closer inspection the drake exhibits a 
pencilled grey coloration and upper w ing - coverts of a deep 
chestnut, which arc almost wanting in his soberly clad partner. 
She closely resembles the female of the mallard in colour, but has, 
like her own male, some of the secondary quills of a pure white, 
presenting a patch of that colour which forms one of the most 
readily perceived distinctive characters of the species. I'he 
gadwall is a bird of some interest in England, sinic it is one of the 
lew that have been induced, l)y the protection afforded them in 
certain kx alities, lo resume the indigt‘nous position they once 
filled, but had, through the ilraining and reclaiming of marshy 
lands, long sini't* abandoned. Jn regard to the present sj)ecies, 
this fact w'as due lo the efforts of Andrew 1 ‘buntaine, on whose 
property, in West Norfolk and its immediate neighbourhood, 
the gadwall, from T850, annually bred in increasing numbers. 
It has been always esteemed one of the best of wild fowl tor tlu* 
table. (A. N.) 

GAEKWAR, or Guicowar, the family name of the Alahratt.a 
rulers of Baroda (q.v.) in w'estern India, which luis been con- 
verted by the English into a dynastic title. It is derived from the 
vernacular word for the (ow, but it is a mistake to suppose that 
the lamily are of the cowherd caste ; they belong to the upper class 
of Mahrattas proper, sometimes claiming a Rajfnit origin. The 
dynasty was founded by a succession of three w'arriors, Damaji 1 ., 
Bilaji and Damaji IT., who established Mahratta supremacy 
throughout Gujarat during the first half of the i8th century. I’hc 
present style of the ruler is Maharaja Gaekwar of Baroda. 

GAETA (anc. Caietac Portus), a seaport and episcopal .see of 
Campania, Italy, in the province of C aserta, from which it is 
53 m. W.N.W. by rail via Sparanise. Pop. (1901) 5528. It 
occupies a lower projecting point of the promontory whicli forms 
the S.W. extremity of the Bay of Gaeta. The tomb of Munatius 
Plancus, on the summit of the promontory (see Caietae Portus), 
is now a naval signal station, and lies in the centre of the exten- 
sive earthworks of the modern fortifications. The harbour is 
well sheltered except on the E., but has little commercial im- 
portance, being mainly a naval station. To the N.W. is the 
suburb of Elena (formerly Borgo di Gaeta). Pop. (1901) io,36(>. 
Alwve the town is a castle erected by the Angevin kings, and 
strengthened at various periods. The cathedrd of St Erasmus 
(S. Elmo), consecrated in 1 106, has a fine campanile Ixjgun in 

* The New English Dictionary has nothing to say. Webster gives 
the etymology gad well =-go about well. Dr R. G. T.atham suggested 
that it was taken from the syllables quedul^ of the I .at. querquedula, 
a teal. The spelling “ gadwall seems to be first found in Willughby 
in 1676, and has been generally adopted by later w'riters ; but 
Menrett, in 1667, has '* gaddel " {Pinax return natiiralium Britanni- 
carum^ p. 180), saying that it was so called by bird dealers. The 
synonym “ gray," given by Willughby and Ray, is doubtless d«*rived 
from the general colour of the species, and lias its analogue in the 
Icelandic Grdond^ applied almost in<hftercntly, or with some dis- 
tinguishing epithet, to the female of any of the freshwater ducks, and 
especially to both sexes of the present, in wdiich, as stated in the text, 
there is comparatively little conspicuous difference of plumage in 
drake and duek. 
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<S6o and completed in T279, and a nave and four aisles ; the 
interior has, however, been modernized. Opposite the door of 
the cathedral is a candelabrum with interesting sculptures of the 
end of the T3th century, consisting of 4S panels in bas-relief, 
with 24 representations from the life of C'hrist, and 24 of the 
life of St Erasmus (A. Venturi, Stoyia delV arte Italiaaa, iii. 
Milan, 1904, 642 seq.). The cathedral possesses three fine 
Exuliet rolls, with miniatures dating from the j ith to the begin- 
ning of the 13th century. Behind the high altar is the banner sent 
by Pope Pius to Don John of Austria, the victor of I.(*panto. 
'I'he constable of Bourbon, who fell in the sack of Rome of 1527, 
is buried here. The other churches are of minor interest : close 
to that of T^a Trinita is the Montagna Spaccala, where a vertical 
fissure from 6 to 15 ft. wide runs right down to the sea-level. 
Over the chasm is a chapel del Croccfisso, the mountain having 
split, it is .said, at the death of Christ. 

During the break-up of the Roman empire, (iaeta, like Amalfi 
and Naples, would seem to have established itself as a practically 
independent port and to have carried on a thriving trade with 
the Levant. Its history, however, is ob.scure until, in 823, it 
appears as a lordship ruled by hereditary hypati or consuls. 
In 844 the town fell into the hands of the Arabs, but four years 
later they were driven out with help supplied by Pope Leo iW 
Tn 875 the town was in the hands of Pope John V^lll., who gave 
it to the count of Capua as a fief of the Holy See, which had long 
claimed jurisdiction over it. In 877, however, the hypatus John 
floannes) IT. succeeded in recovering the lordshij), which he 
established as a duchy under the suzeriiinty of the East Roman 
emperors. In the i ith century the duchy fell into the hands of 1 
the Norman ('ounts of Aversa, afterwards princes ()f Capua, and ! 
in 1135 it was definitively annexed to his kingdom by Roger t»f | 
Sicily. The town, however, had its own coinage as late as T22C). j 

Tn military history the town has played a conspiciunjs part, j 
Its fortifications were strengthened in the 15th century. On | 
the 30th of September 1707 it was stormed, alter a thr(‘e months' j 
siege, by the Austrians under Daun ; and on the 6th of August 
T734 it was taken, after a siege of four months, by French, 
Spanish and Sardinian troops under the future King ('harles 
of Naples. The fortifications were again strengthened ; and 
in 1799 it was temporarily occupied hy the French. On the 18th 
of July 1806 it was captured, after an heroic defence, by the 
French under Mas.sena ; and on the iSth of July 1815 it capitu- 
lated, after a three months’ siege, to the Austrians. In November 
18.48 Pope Pius TX., after his flight in disgui.se from Rome, 
found a refuge at (laefa, where he remained till tlie 4th of Sep- 
tember 1849. Finally, in i860, it was the sceni^ of the last stand 
of Francis 11 . of Naples against the forces of United Italy. Shut 
up in the fortress with 12,000 men, after (iaribaldi’s occupation 
of Naples, the king, inspired by the heroic example of Queen 
Maria, offered a stubborn resistance*, and it was not till the 13th 
of February j86i that, the withdrawal of the French fleet ha\'ing 
made bombardment from the sea ])ossible, he was forced to 
capitulate. 

See G. Tt I'edoiit’i, J)ef;Ii antuhi diuhi, rou^nlt o ipati tiello t itta 
di GaeUi (Naples, 1701): Onoralo (lactani d' .\ragon.», Mem. <itoi . 
della find di Gaeta (Milan, ; C. Kavizza, U (iolfi) dt Gacta 

(Novara, 1876). ( T. .\s ) 

GAETANI, or C'aetani, the name of the oldest of the Roman 
princely families which played a great part in the history of the 
city and of the papacy. The Gaetani are of T-ongobard origin, 
and the founder of the house is said to be one Dominus ('on- 
stantinus Cagetamis, who flourished in the 10th century, but 
the family had no great importance until the eh*ction of Benedetto 
(iaetani to the papacy as Boniface V III. in 1294, when they at once 
became the most notable in the city. The popr* conferred 
on them the fiefs of Sermoneta, Bas.siano, Ninfa and San Donato 
(1297-1300), and the marcpiisate of Ancona in 1300, while Charles 
XL of Anjou created the pope’s brother count of (!aserta. 
Giordano Ixjffredo Gaetani by his marriage, with Giovanna 
dcir Aquila, heiress of the counts of Fondi and Tract to, in 1297 
added the name of Acfuila to his own, and his grandson Giacomo 
acquired the lordships of Piedimonte and Gioia. The Gaetani 


proved brave warriors and formed a bodyguard to protect 
Boniface VJII. from his many foe.s. During the 14th and 15th 
centuries their feuds with the Colonna caused irccjuenl disturb- 
ances in Rome and the ( arnpagna, sometimes amounting to 
ci\ il war. They also played an im])ortant role as Nea]K)litan 
noble.s. In 1500 Alexander VL, in his attempt to crush the great 
Roman feudal nobility, confiscated the (iaetani fiefs and gave 
them to his daughter Lucrezia Borgia {q,r .) ; but they afterw^ards 
regained them. 

At present there arc (wo lines of (iaetani : (i) (iaetani, princes 
of Teano and dukes of Sermoneta, foumled b\ Giacobello 
(iaetani, whose grandson, (iiiglielmo Gaetani, was granted 
the duchy of Sermoneta by Pius 111 , in 1503, the marc p.isatc 
of ('isterna being conierred on (he family by Sixtu*' V. in 1585. 
In 1642, Francesco, the 7th duke of Sermoneta, acipiirtd 1 y 
marriage the counly of Caserta, which was exchanged for the 
principality of 'feano in 1750. The present head ol the house, 
Onorato (iaetani. i.tlh duke of Sermoneta, 4th tirince of 'I'eano, 
duke of San Marco, manjuis of CLtcrna, <(•( ., is a senator of the 
kingdom of Italy, and was minister for foreign affairs for a short 
lime. (2) (iaetani dell’ Aquila d'Aragona, princes of Jfiedirnonte, 
and dukes of Laurenzana, foiindc*!! by Onorato Gaetani dell' 
\(|uila, count of Fondi, Tract to, Alift* and Morcone, lord of 
Piedimonte and (iioia, in 1.(54. The additional snrnaim; of 
A ragona was assumed after the marriage of Onorato Gaetani. 
duke of Tract to (d. 1529), with l.ncrezia, ot Aragon, natural 
daughter of King Ferdinand 1 . of Naples. The (hi<‘hy of Lauren- 
zana, in the kingdom of Naples, was accpiired by Alfonso GatMani 
by his marriage in i6o() with Giulia di Ruggiero, duchess of 
T^aurenzana. 'I’he lordship of Ifiedimonte w'as rai.sed to a 
principality in 1715. The present (190*8) head of the house is 
Nicola (iaetani dell' Aquila d'Aragona (b. 1857), 7th prime of 
Jfiediinonte and 12th duke of Laurenzana. 

See A von Renmoiit, (test ht< hie det Stadt Rom (Bfiiiii, 1868) , F. 
Gre^oroN lus, G>'>c 7 nV/i/(’ c/c'> Stadt Rom (Stiitti.;.irl, 187.1), dlmauach 
dr Gotha (1*107 and i<io8) 

I GAETULIA, an ancient district in northern Airica, which in 
I the usage of Roman writers comprised the wandering tribes of 
I the .southern slopes of Mount Aurcs and the* Atlas, as far as the 
Atlantic, and the* oases in the northern part of the Saliara. 
They WTre always distinguished from th.e Negro jieopU* to the* 
south, and beyond doubt belonged to the same Berber race* 
which formed tlie basis of the ])opiilation ()f Nuniidia and 
Mauretania (q. 7 \). The tribes to Ik- found there at the* jirescnt 
day are probably of the same* race, and retain the same wandering 
habits ; and it is possible that they still bear in certain places 
the name of their Gaetulian ancestor.^ (sc'c Vivien St Marlin. 
Le Nord dv VAfrique, 1863). A few' only seem to have* mingled 
with tlie Negroes of the Sahara, if wi may thus interpret 
Ptolemy’s allusion to Melano-Gaoluli (4. 6. 5.). 'I’hev wi re noted 
for the rearing of horses, and according to St i:\bn had 100,000 
foals in a single* year. 'I'hey wen* c lacl in skins, lived on flesh 
and mills, and the only manufacture connected with their name* 
is that of the purple dvi* which became iamous from the* time* of 
Augustus onvvarel.s, ami w'as made from the purple fi.sh found on 
I the coast, appareiith both in the Syrlc's and on the Atlaiilie- 
; \Vc first hear of this ]>eople in the Jugiirthine War (iii 106 
I H.i'.), when, as Sallust te lls us, they did not e*ven know the* name* 
of Rome. ’I'hey took part w’ith Jugurtha against Rome* : but 
when wc next hear of them they are in aiiiam e with ( aesar 
against Juba 1 . {Bell. Afr. 32). In 25 n.c. Augustus seems to 
have given a part of Gaetulia to Julia IL, together with hi.s 
kingdom of Mauretania, doubtle.ss with the object of controlling 
the turbulent tribes ; but the (iaetiilians ro.se and ma.ssae.Te*d 
the Roman residents, and it was not till a severe* rlefeat had been 
inflicted on them by Lcntiihis Uossus (who thus acquired the 
surname Gaelulicus) in \.i>. 6 that they submitted to the king. 
After Mauretania l)e*rame a Roman province* in a.o. 40, the 
Roman governors made frecjuent expeditions into the Gaetulian 
territory to the south, and the official view s<*cms to be expressed 
by Pliny (v. 4. 30) when he .says that all Gaetulia as far as the* 
Niger and the Ethiopian frontier was reckoned as subjec t to the 
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Empire. How far this represents the fact is not clear ; but GAGERN, HANS CHRISTOPH ERNST, Baron von (1766- 
inscriptions prove that Gaetulians served in the auxiliary troops 1852), (ierman statesman and political writer, was born at 
of the empire, and it may l)e assumed that the country passed Klcinnicdesheim, near Worms, on the 25th of January 1766. 
within the sphere of Roman influence, though hardly v;ithin the After studying law at the universities of Leipzig and Gottingen, 
pale of Roman civilization. he entered the service of the prince of Nassau-Weilburg, whom 

For hihliojfra])liy sec Africa, Roman. in 1791 he represented at the imperial diet. He was afterwards 

GAGE, LYMAN JUDSON ), American financier, appointed the prince’s envoy at Paris, where he remained till 

was born al Do Ruyter, Madison county. New York, on the 28th the decree of Napoleon, forbidding all persons born on the left 
of June 1836. He was educated at an academy at Rome, New side of the Rhine to serve any other state than France, compelled 
York, when* at the age of seventeen he became a bank clerk, hini to resign his office (i8n). He then retired to Vienna, and 
In 1855 he removed to (’hicago, served for three years as book- in 1812 he took part in the attempt to excite a second insurrection 
keeper in a planing-mill, and in 185S entered the banking house against Napoleon in Tirol. On the failure of this attempt he left 
of the Merchant’s Loan and Trust Company, of which he was Austria and joined the headquarters of the Prussian army (1813), 
cashier in 1861-1868. Afterwards he became successively and became a member of the board of administration for north 
assistant cashier (1868), vice-president (1882), and president Germany. In 1814 he was appointed administrator of the Orange 
( i8(;i)of the First National Bank of Chicago, one of the strongest principalities ; and, when the prince of Orange became king of 
financial institutions in the middle west. He was chosen in 1892 the Netherlands, Baron Gagern became his prime minister. 
])residcnt of the board of directors of the World’s Columbian fn 1815 he represented him at the congress of Vienna, and suc- 
Exposition, the siieecsstul financing of which was due more to him ceeded in obtaining tor the Netherlands a considerable augmenta- 
Ihan to any other man. In politics he was originally a Re- tion of territory. From 1816 to 1818 he was Luxemburg envoy 
publican, and was a delegate to the national convention of the the German diet, but was recalled, at the instance of Mettcr- 
party in i88o, and chairman of its finance committee. In 1884, nich, owing to his too independent advocacy of state constitutions, 
however, he supported (jrover (’Icvcland for the presidency, 1820 he retired with a pension to his estate al Hornau, near 
and came to be looked up)on as a Democrat. In 1892 President Hochst, in Hessc-Darmsladt ; but as a member of the first 
('leveland, after his second election, offered Gage the ])ost of chamber of the states of the grand-duchy he continued to take 
serr(‘tary of the treasury, but the offer was declined. Tn the an active share in the promotion of measures for the welfare oi 
“free-silver’’ campaign of 1896 Gage labo\ired effectively for I his country, lie retired from public life in 1848, and died at 
the election of William McKinley, and from March 1897 until i Hornau on the 22n<l of October 1852. Baron von Gagern wrote 
January 1(^02 he was setTOtary of the treasury in Die cabinets \ a history of the German nation (Vienna, 1813; 2iid ed., 2 vols., 
successively (;f Presidents McKinley and Roosevelt. From ! Frankfort, 1825-1826), and .several other books on subjects 
April I (>02 until 1906 he was president of the United States j connected with history and social and political science. Of 
'Priist ('onn)anv in Now York ('ity. His administration of the | *nost permanent value, however, is his autobiography, Mehi 
treasury department, tlirough a more than ordinarily trying an der Poliiih, 5 vols. (Stuttgart and Leipzig, i823-icS45). 

period, was marked by a conservative policy, looking toward Of Hans Christoph von Gagern’s sons three attained con- 
the stHMigtlicning of the gold standard, the securing of greater i siderahie eminence 

flexibility in the (airrcncy, and a more perfect adjustment of the Friedrich Balditin, Freiherr von (higern (1794-1848), the 
relations between the government and the National banks. eldest, was iiorn at Weilbnrg on the 24th of October 1794* He 

GAGE, THOMAS (1721 1787), British general and governoi entered the university of (idttingcn, but soon left, and, taking 
ol Massiuliusetts, second son of the first V^iseount Gage, was born ; service in the Austrian army, took part in the Russian campaign 
in 1721. Ueenlerecl the army in 1741 and saw service in FlandtTs 1 of 1812, ami fought in the following year at Dresden, Kulni and 
and in the canqiaign of (iilloden, becoming lieu tenant- cohmel | I^ipzig. He then entered the Dutch service, took part in tlie 
in the 4.|th loot in March 1751. In 1754 he served in Anu‘riea, j campaigns of 1815, and, after studying another yi'ur at lleidcl- 
and he look part in the following year in General Braddock’s ; berg, was member for Luxemburg of the military (‘ommission of 
disastrous expedition. In 1758 he became colonel of a new ; the German federal diet (1824, 1825). In 1830 and 1831 he took 
regiment, and served in Amherst ’s operations against Montreal, j part in the Dutch campaign in Belgium, and in 1844, alter being 
lie was made governor ot Montreal, and promoted major-general promoted to the rank of general, was sent on an important 
in i7(>i, and in 1763 succeeded Amherst in the command of the i mission to the Dutch East Indies to inquire into the state of 
British forces in America ; in 1770 he was made a lieutenant- ! their military defence.s. Tn 1847 was appointed governor at 
general. In 1774 he was a|)poLntcd governor of Massachu.setts, | the Hague, and commandant in South Holland. Jn the .spring 
and in that capacity was entrusted with carrying inU> elTect the j <jf 1848 he was in Germany, and on the outbreak of the revolu- 
Boston Fort Act. The difficulties which surrounded him in the j tionary troubles he accepted the invitation of the government 
execution oi liis office at this time of the gravest unrest culmin- of Baden to lake the command against the insurgent “ free 
ated in 1775, and the action of the 19th of April at Lexington companies “ (FrctsiJiaaren). At Kandern, on the 20th of April, 
iniliateil the American War of Independence. After the battle be made a vain effort to persuade the leaders to submit, and was 
of Bunker Hill, Giige was superseiled by General (.Sir William) aboiittoordcrhistroopstoattack when he was mortally wounded 
Howe, and returned to I'Jigland. He became general in 1782, by the bullets of the insurgents. His Life, in 3 vols. (Ilcidelberg 
and died on the 2nd of April 1787. and Leipzig, 1856-1857), was written by his brother Heinrich 

GAGE, a ])ledge, something deposited as security for the von Gagern. 
ptM'formance of an agreement , and liable to be forfeited on failure Heinkictt Wii.hei.m August, Freiherr von Gagern (i79<)- 
to carry it out. The word also appears in “engage,” and is 1880), the third son, was born at Bayreuth on the 20th of August 
taken frotn the 0 . Fr., as are “ wage,” payment for services, i/W, educated at the military academy at Munich, and, as an 
.ind “ wager,” Ix'l, stake, from the collateral (). Fr. wai^e. These officer in the scrAoce of the duke of Nassau, fought at Waterloo, 
two words are Irom tlie Low ].at. wadiarr, vadiare, to pledge. Leaving the servnee after the war, he studied jurisprudence at 
classical Lit. hut may he from the old Teutonic j Heidelberg, Gottingen and Jena, and in 1819 went for a while 

cognate base seen in Golhie wadi, a pledge (cf. Gcv. wetini, to I to Geneva to complete his studi' Jn 1821 he began his official 
wager); thi> Tevitonic ba.se is seen in Fng. “wed,” to marry, * career as a lawyer in the grand-duchy of Hesse, and in 1832 
/.c. to engage bv a pledge (cf. Goth, ^awadjon, to betrothe). \ was elected to the second chambci. Already at the universities 
A particular torm of giving a “ gage ” or pledge was that of j he had proilaimed his LibiTal sympathies as a member of the 
throwiiig (lowrj a glove or gauntlet as a challenge to a judicial • Bursrhensrhaft, and he now threw himself into open opposition 
combaL tlu? gVo\ e being the “ [)ledgc ” that the parties would I to the unconstitutional spirit of the Hessian government, an 
appear on the field ; hence the common phrase “ to throw down * attitude which led to his dismissal from the state service in 1833. 
the gage of defiance ” for any ( hallenge (sec Glove and Wager) ^ Henceforth he lived in comymrative retirement, cultivating a 
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farnn rented by his father at Monsheini, and occasionally pub- 
lishing criticisms of public affairs, until the February revolution 
of 1848 and its echoes in Germany recalled him to active political 
life. For a short while he was at the head of the new Hessian 
administration ; but his ambition was to share in the creation 
of a united Germany. At the Heidelberg meeting and the 
preliminary convention (Vorparlament) of Frankfort he deeply 
impressed the assemblies w'ith the breadth and moderation (>f 
his views ; with the result that when the German national 
parliament met (May j 8), he was elected its first president. 
His influence was at first paramount, both with the Unionist 
party and with the more moderate elements of the Left, and it was 
he who was mainly instrumental in imposing the principle of a 
united empire with a common parliament, and in carrying the 
election of the Archduke John as regent. W'itli the growing 
split between the Great Germans (Grossdeuiscfiai), who wished 
the new empire to include the Austrian provinces, and the Little 
Germans {Kleindeutschen), who realized that German unity could 
only Ije attained by excluding them, his position was .shaken. 
On the 15th of December, when Sclimerling and the Austrian 
members had left the cabinet, (iagern became head of the 
imperial ministry, and on the i8tli he introduced a programme 
(known as the Gagmische Programm) according to which Austria 
was to be excluded from the new federal state, but bound to it 
l>y a treaty of union. After a severe struggle this proposal was 
accepted ; but the academic discussion on the constitution 
continued for weary months, and on tlie 2Qih of May, realizing 
the hopelessness of coming to terms with llie ultra- democrats, 
Gagern and his friends resigned. T.ater on he attempted to 
influence the Prussian No»*thern Union in the direction of the 
national policy, and he took part in the sessions of the Erfurt 
parliament; but, soon realizing the hopelessness of any good 
results from the vacillating policy of Prussia, he retired Irom 
the contest, and, as a major in the service ol tla* Schleswig- 
Holstein government, took part in the Danish War (»( 1850. 
After tlie war he retired into private life at Heidelberg. In i8()2, 
misled by the constitutional tendency of Austrian f)olitics. he 
publicly declared in favour of the Great (Jerman party. In 1864 
lie went as Hessian envoy to \’ienna, retiring in 1872 when 
the post was abolished. He died at Darmstadt on i\w 22nd 
of May 1880. 

Maximilian, Freiherr von Gagern (i8io-i88()), the younge.st 
son, was born at Weilburg on the 26th of Marcli 1810. Up to 
1848 he’ was a government ofiicial in Nassau ; in that year he 
became a member of the (Jerman national parliament and under- 
secretary of state for foreign affairs. Tliroughout the re^'o]ll- 
t ionary years he supported his brother’s policy, became a member 
of the Krfiirt parliament, and, after the collapse of the national 
movement, returned to the service of the due. by of Na.ssau. In 
1855 he turned Roman Catholic and entered the Austrian service 
as court and ministerial councillor in the department of foreign 
affairs. In 1871 he retired, and in 1881 was nominated a life 
member of the Upper (hamber {Herraihaus). He died at 
Vienna on the 17th of October 1889. 

See .4ll^cnieine deutsche Band viii. 301, Acc. (187S) 

and Band xlix. p. 654 (1904). 

GAHANBAR, festivals of the ancient Avesta calendar ccle- 
lirated by the Parsees at six seasons of the year which correspond 
with the six periods of creation: (1) Maidhynzarvmaya (mid 
s})i*ing), (2) Maidhyoshema (midsummer), (3) Paitishahya (season 
of corn), (4) Ayaihrcma (.season of flocks), (5) M aidhyarya (wdnlcr 
s(jlsticc), (6) Ilamaspathmaedha (festival of sacrifices). 

GAIGNifiRES, FRANCOIS ROGER DE (1642-1715), French 
genealogist, antiquary and collector, w'as the son of Aime dc 
(iaignieres, secretary to the governor of Burgundy, and was 
])orn on the 30th of December 1642. He lx.'ciunc ecuyer (esquire) 
to Louis Joseph, duke of Guise, and afterwards to T.ouis Joseph’s 
aunt, Marie of Guise, by whom in i67«; he was appointed governor 
of her principality of Joinville. At an early age he began to 
make a collection of original materials for history generally, and, 
in particular, for that of the French church .ind court. lie 
brought together a large collection of original letters and other 


documents, together with portraits and prints, and had copies 
made of a great number of thv most curious antiquarian objects, 
such as seals, tombstones, stained glass, miniatures and tapestry. 
In 1711 he presented the whole of his collections to the king. 
The bulk of them is preserved in the Hihliotheque Nalionale 
at Paris, and a certain number in the Bodleian library at Oxford. 

See Cl. Dujdessi.s, dt' ^ 1870) ; T.. DelisU*, 

Cabinet dcs manusents, t. i j)p. H P>(uichot, I es ror/mits 

auA iravon des X]\t> ct XVII' sihles (iViri.s, 1884); C'h. do 
Cinmdniiiisoii, iidigniercs^ cotyespi^ndanis ct ses lollc: lions dc 
portratts (Niort, 1892). 

GAIL, JEAN BAPTISTE F'ench hellenist, was 

horn in Paris on the 4th of July 1755. I'C was appointed 

deputy, and in 1792 titular profes.sor at the Uollcg'’ d- Fiance. 
During the Revolution he ciuietly performed his proies.sional 
duties, taking no part in politics, although lie possessed the 
faculty of ingratiating himself with those in authority. In 1815 
j he was appointed by the king keeper of Greek MSS. in the royal 
I library over the heads of the candidates proposed by the other 
j conservators, an appointment w'hich naule him many enemies. 

Gail imagined that there was an organized conspiracy to belittle 
I his learning and professional success, and there was a standing 
! quarrel between liim and his literary opponents, the most dis- 
: tinguislied of whom was P. L. ( oiirier. He died on the 5th of 
February i82(k Without being a great (ircck sdiolai, Gail was 
; a man of unwearied industry, wdiose whole life was dexoled to 
his favourite studies, and lie deserves every eredil for liaving 
I rescued Gret*k from the negkn t into which it had fallen during the 
j troublous times in whiib he li\'ed. The li^t ni (iail's pul)lish(‘d 
works filled 500 quarto pages of the introduction to his i clitiou ol 
Xenophon, 'i’lu* best ol these is his edition ol 'fheoeritus (182S). 

I He also WTote a number of ekiniMilary educational works, based 
I on the principles of the school of Port Royal. His coinmunica- 
I lions to the Academic des InsiTij^tions being coldly n‘cei\cd and 
1 seldom iiccorded the honour of print, he inserted them in a \ast 
I ('ompilation in 24 volumes, wdiich lie called Lr Philnlngnr, con- 
j taining a mass of ill-dig(‘st(‘d notes on ( irei'k grammar, geography, 

! archaeology, and various authors. 

' S<‘e “ Notic<' liistorinuc sui ]<» ft l»>s ouvimsk s dc J. R. G in 
M/m. ae I'Acad. des Inst nplunis, ix ; lln* ailides in Hiif^uiphir. 
untveiseAle (bv A. l‘ilIoid and Lisdi ami (Irubei's AUcennine / utyilo- 
pudiv \by t*. K Balir; a list ol Ins woiks will be found in J M. 
Qiicrard, J.a lAnntC lilltuarc {iS2<>), including the cc'iitents ol the 
\oluiiies of Le Phihdtfp,ue. 

GAILLAC, a town of south-western I'Yanee. (apital of an 
arrondissement in the department of 'Jam, on ifa^ right bank of 
the Tarn, 15 m. W . ol AIbi on llu* railway Iroin that cily to 
'Dailouse. Ik^p. (1906) town, 5388 ; eommnne, 7535. The 
('hurehes of St Michc*! and Si Pierre, both dating Irorn tlie i3tli 
ami 14th centuries, have little architeidural importamc. 'riiere 
arc some interesting houses, one of which, the Maison Worsen, 
of the Renaissanct*. is remarkable for tlie ndi eaiA'ing of its doors, 
'fhe public institutions include the sub-prefiM ture, a tribunal 
of first instance, and a coiTiinunal college. Its industries indiule 
the manufacture of lime and w'ooden shoes, while dyeing, wood 
sawdng and flour-milling arc also carried on ; it has a < onsider- 
able trade in grain, flour, vegetables, dried plums, anist , coriander, 
Sic.j and in wine, the white and red wines of the arrondissement 
having a high reputation. Ciaillae grew up round the Benedictine 
abbey of St Michel, founded in the lotli centurv. 

GAILLARD, GABRIEL HENRI (1726-18:/ ), kVench historian, 
was born at Oslel, Picardy, in 1726. lb* was etlucated for tlic 
bar, but after finishing his studies arlopted a literary career, 
ultimately devoting his chief attention to liistory. He was 
already a member of tin* .Xcademy of Jn.scriptions anrl Belles- 
lettres (1760), when, after the publication of the three first 
volumes of his Histoirr d^ ht r mil tie de la Praiwe et d' Angleinri ^ 
he was electeij to the French Academy (r 770 ' ^^d when 
Napoleon created the Institute he was admitted into its third 
rla.ss {Academic francaise) in 1803. Ff»r forty years he was the 
intimate friend nf Malesherbes, whos<* life (1805) he wrote. He 
died at St iMrinin, near ('hantilly, on the 13th of February 1806. 
Gaillard is i)ainstaking and impaitial in his statement fT hicts, 
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iinr] his style is corrccL and clepint, but the unity of his narrative 
is sonunvhiil destroyed by digressions, and by his method of 
treating war, politics, civil administration, and ecclesiastical 
.iffair.s under .separate hcad.s. His most important work is his 
Uistoire dc la tivalilc dc la Frame cl de V A u^lctnre (in ii yols., 
1771 r777): and among hi^ other works may be mentioned 
Kssa,' de rhetoriqur jran^aisr, d rusa^e des jeums demoiselles 
(1715). (jlicn reprinted, and in 1822 with a life of the author: 
Histone de Marie de Hour^o^ne (1757): Histoire de Francois 
{7 \ oi^., 177^-1779) ; Hisioire des {^ramies qncrelles cnire Charles I 
et Francois (2 vols., 1777); Hisioire de Charlemagne (2 vols., 
17H2) ; Hisioire de la rivalilr de to France d dc VKspagne (8 vols., 
1801) : Dieiionnairc hisiorique (U vols., 1789- 1804), making part 
of the Encyclopedic mtihodique; and MHanges litleraires, con* 
taining iFiges on ('harles V., Henry IV., Descartes, (’orneillo, 
J^a Fontaine, Malcshcrhes and others, 

GAINESVILLE, a city and the county-seal of Alachua <‘Ounty, 
Florida, D.S.A., about 70 m. S.W. of jack.sonville. Pop. (1890) 
2790: (1900) of whom i8o,^ wen- negroes; (1910, U.S. 

cen.sus) 018 3. (iainesville is .servecl by the Atlanti{- (!oa.sL Line, 
the Seaboard Air lane, and the Tampa & Jacksonvilh* railways, 
and is an important railway junction. It is the seat of the 
Tniversity of the State of Florida, established at Lake City in 
1905 and removed to (iainesvillc in 190O. The university in- 
cludes a school of language and literature, a general scientific 
.school, a school of agriculture, a technological school, a school of 
pedagogy, a normal school, and an agricultural experiment 
station. In 1908 the university had 15 instructors and 10^^ 
studen1.^. The Florida Winter Hibli* (bnference and ( hautauqua 
is lield here, (iainesville is well known as a winter resort, and its 
('liniate is (‘specially beneficial to persons affected 1)) pulmonary 
troubles. In the neighbourhood are the Alaciuia Sink, Payne's 
Prairie. Newman’s Lake, the Devil's Mill Hopper and otlier 
olijccis of inter(‘sl. The surrounding country produces Sea 
Island cotton, melons, citrus and other fruits, vegetables and 
naval stores. About 1 5 m. W, ot the city there is a rich phosphate 
mining district. The city has bottling works, jmd manufactures 
fertilizers, lumber, coffins, ice, 8:r. The municipality owns and 
operates tlu* water vvork.s ; the water-supply comes from a .spring 
2 m. from the city, and the water closely resembles that of the 
I’oland Sfirings in Maine, (iaine.sville is in the midst of the 
famous .Seminole country. The first settlement w'as made here 
about 1S50 ; and Gainesville, named in honour of General K. P. 
(iaiues, w'as incorporated as a town in 1869, and wa.s chartered 
as a city in 1907. 

GAINESVILLE, a city and the ('ountv-scal of Cooke county, 
1 V\as, about 6 m. S. of the Red river, and about 60 m. 

N. of Fort Worth. Pop. (i8()o) 65()4 ; (i()oo) 7874, of whom 
1201 were negroes and 269 foreign-born. Th(^ city is served by 
tile (lulf, C olorado Santa V(\ and the Mis.souri, Kansas, and 
'i'exas ralbviivs, and by an interurban electric railway, (iaines- 
y\\\v is a trading ('cntre and market for the surrounding country, 
in which ('oUoii, grains, garden truck, fruit and alfalfa are growm 
and live-stock is raised ; and a wholesale distributing point for 
the neighbouring region in Texas and Oklahoma. Tlic city 
has cotton-compresses and cotton-gins, and among its manu- 
factures are cotton-seed oil, flour, cement blocks, pressed bricks, 
canned goods, foundry products, waggon-beds and creamery 
products. Gainesville was settled about 185 was incorporated 
in 1S7 3, and was chartered as a city in 18711 : it was named in 
honour of General Edmund PendleUm Gaines (1777-1840), 
wdio .served with distinction in the War of 1812, becoming a 
brigadier-general in March 1814 and receiving the brevet of 
major-general and the thank.s of (amgross for his defence of 
Fort Erie in August 1814. Gaines took a prominent part in the 
operations against the Seminoles in Florida in 1S17 (when he 
was in command of the Southern Militar>’ District) and in 1836 
and during the Mexican War commanded the department of tlie 
South-West, with headquarters at New Orleans. 

GAINSBOROUGH, THOMAS (1727-1788). English painter, 
one of the greatest masters of the English school in portraiture, 
and only less sn in land.scapc, was born at Sudbury, Suffolk, in 


the .spring of 1727. His father, wdio carried on the busine.ss of a 
w’oollcn crape-maker in that towm, w as of a respectable character 
and family, and was noted for his skill in fencing ; his mother 
excelled in flow'cr-painting, and encouraged her son in the use 
of the pencil. There were nine children of the marriage, two of 
the painter’s brothers being of a very ingenious turn. 

At ten years old, Gainsborough “ had sketched every fine tree 
and picturesque cottage near Sudbuiy," and at fourteen, having 
filled his task-books with caricatures of his .schoolmaster, ancl 
sketched the portrait of a man w’hom he had detected on the 
watch for robbing his father's orchard, he w^as allowed to follow' 
the bent of his genius in London, with some instruction in 
etciiing from (iravelol. and under such advantages as Ilayinan, 
the historical painter, and the academy in St Martin’s Lane could 
afford. Three years of study in the metropolis, where he did some 
modelling and a few landscapes, w'crc succeeded by two y( 5 ars in 
the country. Here he fell in love with Margaret Burr, a young 
lady of many charms, including an annuity of £200, married her 
after painting her portrait, and a short courtship, and, at the age 
of twenty, became a hoiiscbolder in Ipswich, his rent being 
£6 a year. Tlie annuity w'as reported to come from Margaret's 
real (not her putative) father, who was one of the exiled Stuart 
princes or else the duke of Bedford. She was sister of a young 
man employed by Gainsborough's father as a traveller. At 
Ipswich, Gainsborough tells us, he was “ chiefly in the face-way " ; 
his sitters w'ere not so mimcvous as to prevent him from often 
rambling with his friend Joshua Kirby (president of the Society 
of Artists) on the banks of the Orwell, from painting many 
landscapes with an attention to details wdiich his later works 
never exhibited, or from joining a musical club and tmlcrlaining 
him.self and his fellow-town.smcn by giving concerts. As he 
advanced in years he became amliitious of advancing in reputa- 
tion. Bath was then the general resort of wealth and la.shion, 
and to that city, tiwards the close of the year 1759^ he removed 
w’ith Ills wife and two daughters, the only issue of their marriage. 
His studi(» in the circus was soon thronged with visitors ; he 
gradually raised his price for a half-length portrait frcjm 5 to 40 
guineas, and for a whole-length from 8 I0 100 guineas ; and he 
rapidly d(‘vek)ped beyond the comparatively plain and hum- 
drum quality of his Ipswich paintings. Among liis .sitters at 
this period were the authors Sterne and Richardson, and the 
actors Quin, Henderson and Garrick. Meanw'hilc he cunlribulefl 
botli ])ortrails and landscapes to the annual exhibitions in 
T^ondon. He indulged his taste for music by learning to play the 
viol-di-gaml>a. the harp, the hautboy, the violop'^ello. His house 
harboured Italian, German, French and English musicians. 
He haunted the green-roi^m of Palmer's theatre, and painted 
gratuitously the portraits of many of the actors : he cimslantly 
gave aw’ay his sketches and landsca|>es. In the summer of 1774, 
having already attained a ])osition of great prosperity, iie took 
his departure for London, and fixed his residence .at Sehomberg 
Hou.se, Pall Mall, a noble mansion still standing, for a part of 
wbi(’h the artist paid £300 a year. 

(iainsborough had not been many months in London ere he 
received ii summons to the palace, and to the end of his career he 
di\ ided with West the favour c^f the court, and with Reynolds 
the favour of the town. Sheridan, Burke, Johnson, PYanklin, 
Canning. Lady Mary Wcwtley Montagu, Mrs Siddons, ('live. 
Blackstonc. Ilurd, were among the number of those who sat to 
him. But in London as in Bath his landscapes wTre exhibited, 
WTre commended, and were year after year returned to him, 
“ till they stood,” says Sir William Beechey, “ r.anged in long 
lines frorn his hall to his painting-room.” Gainsborough was a 
member of the Royal Academy, one of the original 36 elected in 
1768 ; but in 1784, l>eing dissatisfied with the position assigned 
on the exhibition walls to his portrait of the three princesses, 
he withdrew' that and his other pictures, and he never afterwards 
exhibited there. Even before this he had taken no part in the 
business of the Institution. After seceding he got up an exhibi 
tion in his owm house, not .successfully. In February 1788, w'hile 
w'itnessing the irial of Warren Hastings, he felt an extraordinary 
chill at the back of his neck ; this w’as the beginning of a cance'- 
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(or, as some say, a malignant wen) which proved fatal on the 
2nd of August of the same year. lie lies buried at Kew. 

Gainsborough was tall, fair and handsome, generous, impulsive 
to the point of capriciousness, easily irritated, not of bookish 
likings, a lively talker, good at repartee. lie was a most thorough 
embodiment of the arti.stic temperament ; delighting in nature 
and “ the look of things,*' insatiable in working, fond of music 
and the theatre hardly less than of painting — a warm, rich person- 
ality, to whom severe principle was perhaps as foreign as de- 
liberate wrong-doing. 'I'he property which he left at his death was 
not large. One of his daughters, Mary, had married the musician 
Fischer contrary to his wishes, and was subject to fits of mental 
aberrauon. The other daughter, Margaret, died unmarried. 
Mrs Gainsborough, an extremely sweet-tempered woman, sur- 
vived her husband ten years. 'I'here is a pretty anecdote that 
Gainsborough, if he ever had a tiff with her, would write a pacily- 
ing note, confiding it to his dog Fox, who delivered it to the lady's 
pet spaniel 'i'ristram. I'he note was worded a.^ in the person of 
Fox to Tristram, and Mrs Gainsborough replied in the b(‘st ol 
humours, as from Tristram to Fox. 

(iainsborough and Reynolds rank side by side as the greatest 
portrait-painters of the J'higlish school. They wore at x ariam e : 
but Gainsborough on his death-bed sought and obtained a re- 
conciliation. Jt is difficult to say which stands the higher oi 
(lie two, although Reynolds may daiin Uj ha\'e w’orked with a 
nearer approach to even and demonstiahle excellenee. Jn grace, 
spirit, and lightness ol insight and ol touch, Ckiinsborough is 
jicculiarly eminent. His handling was slight lor the most ])an, 
and somewhat arbitrar\’, hut in a high degree inasteii\ : .irid 
ins lands(”ij)es and rustic eoinpositioiis are n(»t less gifted ihan 
liis portraits. Among his finest works are portraits oi “ Lady 
Ligonier," “ Georgiana, duchess ol DeA^onslnre," “Master 
lJuttall (the Jilue Roy)," now in Gros\ enor J-louse, “ Mrs Sheridan 
and Mrs Tiekcli," “ ()rpin, the parish clerk *' (National Gallery), 
“ the lion. Mrs Graham " (Scottish National (jallery). his own 
portrait (Royal Academy), " Mrs Siddons *' (National tialler\ ) ; 
.also “ the Cottage Door," “ the Market Cart," “ the Return iron’ 
Harvest," " the Woodman and his Dog in a Storm " ((k‘..lro)'e<l 
bv tire), and ‘‘ Waggon and Horses passing a Brook" (National 
Gallery — this was a ia\'ourite with its painter), lie made a vast 
nunilier of drawings and sketi hes. 

A lew' observations may be added: (i) as to individual 
works by Gainsborough, and (2) as to his general eharaeterislies 
.IS a yxiinter. 

Two ol his first portraits, executed when he was settled at 
Ipswich, were separate likenesses of Mr and Mrs Hingeslon. 
liis ffrst great hit was made at Bath with a portrait of Lord 
Nugent. Witli a likeness of Mr Poyntz, 17O2, we find a decided 
advance in artistic tyjie, and his style became fixed towards 
i 7()8. 'I'he date of tlie “ Blue Boy " is .somewliat uncertain : 
most accounts name 1779, but perhaps 1770 is nearer the mark. 
This point is not without interest for dilettanti : hetaiise it is 
said that ('lainsborough paint<*d the yiieture w ith a v I -w to cor- bit- 
ing a dictum of Reynolds, to the effect that blue was a colour 
unsuitable for the main light of a work. But, if the ynclure w'as 
produced before 177S, the date of Reynolds's diet nm, this long 
cherished and olten-re]3e:Uefl tradition must be given uyi. A 
full-length of the duke of Norfolk was perhayis the latest vviirk 
to which (iainsborough set his h;ind. liis yiortrait of Flizahelh, 
duchess of Devonshire, famous for its long disappearance, has 
aroused much controversy ; whether this yiainting, produced not 
long after Gainsborough had settled in London, and termed 
“ the Duchess of Devonshire," does reallv' represent tliat lady, 
is by no means certain. It w^as mysteriou.sly stolen in 1876 in 
T.ondon immediately alter it liad been purchased by Messrs 
.\gnew at the Wynn lOllis sale at a Inige price, and a long time- 
elapsed betore it was retraced. The picture was taken to New 
York, and eventually to ('hicago ; and in Ayiril 1901, through 
the agency of a man named Pat Sheedy, it was given uyi to the 
American detcctiv'cs working for Mc.ssrs Agnevv ; it was then sold 
to Mr Pierpont Morgan. 

Gainsborough's total outf)ut of paintings exceeded .^oo. 


including 220 portraits : he also etched at least 18 y)lates, and 
3 in acyualint. At the dati- of his death 56 |3aintiiigs remained 
on hand : these, along with i.y8 drawings, were then exhibited. 
In his earlier days he made a yiiucticc of coy)yuig works by 
\andyck (the object of his more sy)ecial admiration), 'I'llian, 
Rubens, 'reniers, Hobbema, Claude and some others, hut not 
in a spirit oi servile reproduction. 

Gainsborough was pre-eminent in that vei>^ essential ele- 
ment of yjortrailu re -truthful likeness. In process ol lime he 
advanced in the rendering of immediate exy^ie.ssion, while lie 
somewhat receded in general cliaracter. He alvvav s iiuule his 
sitters look yjleasant, and, alter a while, distinguished. Unilv 
of imprt*.ssion is one of the most marked cpialiUes in work ; 
he seem.s to have seen his subject as an integer, am! he v\i ought 
1 at the v'arious y^arls of it together, every touch (and vi rv vviilul 
: some ol his touches look) tending towards the loieseen result, 
i He yjainU'd with arrowy synced, more esyK-ciallv in bis later 
j years. For yjoi trails he u.sed at linus Iwiishes uyxni sinks »> it. 

I long ; there was hut little light m Ills y^ainlmg room, .uul iie 
; often worked in ihi- evenings. Ik- kept liis landscape worl 
I distinct Irom his yxiriraiture, not evei adding to the la t lei .1 iullv 
realized landscape haekgroinul ; bis views be never sigm d or 
<lated— bis likenesses only oiiee or l wic e. liis skies aic con-.l.uui\ 
cloudy, tbe rounlr\ re[)icsented is rough .iiid hiokcn . tin 
' si'cnes art- oi a yiastoral kind, vvilli an elTcet gcnciallv "f tonnng 
rain, or elst- ol calm snn-sctling. 'I’bc prevalent lecling o! bii 
. l.indscayxs is ‘umewbat sail, and to diildren, wbetber m wibicct- 
grtaijis or in jiorlrail’-'. he mostly It-nl an expression lalbc! plain- 
tive than mirthful. It should be a< knowledgt-d that ulu ihei 
m porlreauirt- or m landscape, the yiainter's mal^K•n^m.l of 
exKiilion increased in prot'css of time patthings ol the brnsli, 
Inflv loliage. <v:e. ; somi- ol Ins (lortraits iUt hurried ami llimsv , 
with a minimum (‘f solid (ontent, llumgh not tilhcr than e.rlisti< 
in ieeliiig. Here an- a few of his a.xiom.s : What makes the 

(lifferenee between man and man is laMl perloimam t*. ami not 
genius or com eption." “1 don't think it would bt- rnoii- ralit ulous 
lor a perst.n to put his nose close to llie ( aiivas and say tlie ( oloiirs 
smell off(‘nsiv'e than to sav how r(*ugh the jiainl lit-s, lo; one is 
ills! as matt-na! as ih(‘ other with regard to liurtmg the effei t and 
drawing of a yiieturc.*’ “ 'I'he eye is thi- onl> pi-rsyx** tive-mastt-i 
m-eded hv a landsi-ayx' painter.’* 

.•\t iiioKun^' In 17.S.S Ptiilij) riiic lcncss<‘, I./riiU immM n)V'-rii(>r 
ol L.nu.igu.'in! l-'orl, 1])s\vkI», who li.ul In-en .u fivr in pinmofnii^ the 
.ntist’s lortum-s .it st.ntiiin, piiMisheil // .Sftcti/i oi Hit I Hr atu/ 
PiinUnif;^ of 'I liitnuis He twul <|uaricIl« U \\illi (Isr 

j|)iiint«'i at Tkitli, )».iitlv tin lattci h.ut iindn t.iKen to <!i» a 

portrait t)t him as a gift, ainl ilu-n in the work, .uni Inialh-, 

I Jii a liutl, buinlled it olt only hall done. 'I'lie i nici.'d (jue.lion lieu- i. 

I whether 01 not ( i.imshoroni'h w.is reasoiitddy ple(l;j;eil lo ])eilt)nn 
1 .any such gratuitous work, .iml this point im , been lontesb d I'hn K 
I nesbe’s b<»uk is in part :idveis<‘ to G.'»ms])oion^ii, ..ml inoo p. ’ta n 
1 l.iiiy so to Ins wile Keynolds'-. " l.«‘ifiire'* on ( i.inisboi(»njdi, 
jepiete with ciitical niMght, shoiilrl m-vej !)»• kist •^i/hl ol .is .i le.ulinp 
ilocument In 1S30 a hei-dlnlly (cnnpiled Lijr of ! lioi))u\ 
hoyoitgh was broiiglit out b\ 1. W J-'idchei 'Ihi, w.is tl.i- Inst 
sidKstantial woik ai»oiit him siibsiipieiit to .Mlaii C iiunmaham s 
lively account ni Ins /./.'is (</ the Paintcn,. Of lal<‘ yt*ais .• 

areal de.-iJ ha.sln-eii wiilli n, in ini)\- l)iit not ]>v any means < JnspiJy 
Irom the caitie.d or lechni(<il ]<omt ol \ lew Sir Walt* i Annstioin- 
(two works, i8<>0 ;iiid i8<i.S) , .Mrs Arthui Hell (looj) , Sn VV. iVl. 
Coiiw.'iy, Ailisfir I k'oi’lofmunt t>f nm/ (1S.S0) . 

Cord KoiiaJd Sut hei land (iovvei (100^), (i M Hi<« K \rnold (iS.Si ; 
C*. I’anh has brouglit out an illnst r.iled woik in Oennan\ (ipo.u 
under tile titli- (.Hii'isi>oioii[>li. iW M K.) 

GAINSBOROUGH, a market town in the W . Lindsi-y oi 
Gainsborough pariiamenUiry division of l.ineolnshire, Ivngland ; 
j on the right (K.) hank ol tin- 'Irenl. i’op. ol nrhan •b;->tiirt 
(1901) 17,(160. It is serv(-il by tin- Lincoln Doncaster )oitU lim 
of the Great Northern and Great Kastern railways, bv wliiib n 
is 16 m. N.W. of l.incoln, and by the Great ('eiitial iailvv;!\. 
'i'bc yjarihh church ol A!i .baints is (dassif of the i8lb (cpiiiry, 
exeeyiting the ]*en>eiidicular tower. 'I'li- two otbci parish 
(hurehes are modern. 'I'he Old Hall, of the 15th ceiiliiry, en 
larged in the i6th. is a y^ieture.siine building, forming three 
sides of a (luadiaiigle. yjartially tun her- framed, but having a 
beautiful oik-l window and other yiarts o( stone, 'rin-rc is .dso 
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a Tudor tower of brick. A literary and scientific institute occupy 
part of tlic building. ( Jainshorougb po.ssesses a grammar school 
(founded in 1589 by a charter of Queen Efizabeth) and other 
schools, town-hall, county court-house, Albert Hall and Church 
of England Institute. There is a large carrying trade by water 
on the 'IVent and neighbouring canals. Shipbuilding and iron- 
founding are earned on, and there are manufactures of linseed 
cake, and agricultural and other machinery. 

(iainsborough (Geftfieshtirh) was probably inhabited by the 
Saxons on account of the fishing in the 'IVent. The Saxon 
Chronicle states that in 1013 the Danish king Sweyn landed 
here and subjugated the inhabitants, (iainsborough, though not 
a chartered borough, was probably one by pre.scription, for 
mention is made of burghal tenure in 1280. The privilege of 
the return of writs was conferred on the lord of the manor, 
Aym(T de Valence, carl of Pembroke, in 1323, and confirmed 
to Ralph do Percy in 1383. Mention is made in 1204 of a 
Wednesday market, but there is no extant grant before 1258, 
when Henry III. granted a Tuesday market to William de 
Valence, earl of Pembroke, who also obtained from Edward J. 
in i2()i licence for an annual fair on All Saints’ Day, and the 
seven y^receding and eight following days. In 1243 Henrv’' III. 
granted to John 'Falbot licence for a yearly fair on the eve, day 
and morrow of St James the .Apristle. ()ueen Elizabeth in 1592 
gr.inted to I’homas T.ord Burgh two fairs, to begin on Easter 
Monday and oti the «)th of October, each lasting three davs. 
Charles I. in i^»35-i()36 extended the duration of each to nine 
days. 'Fhe 'luesday market is still h(‘ld, and the fair days are 
Tuesday and Wednesday in I '.aster-week, and the 'J’licsday and 
Wednesday after the* 20th of October. 

Sec Adiiai Stark, Iltsfoty anti Antiquities 0/ (iainshuroh (l.on(ion, 

GAIRDNER, JAMES (1S28 ), English historian, .son of 

John (iairdner, M.D., was born in Edinburgli on the 22nd of 
March 1828. Edu<'ate(l in his native city, he entered the Pul)lic 
Record Ollic'e in Ivondon in 1S46, becoming assistant keeper of 
the public records (1859 1893). Cairdner's valuable and pains- 
taking (’ontril)uli(«ns to English history relate chiefly to the 
reigns of Richard 111 ., Henry Vll. and Henry VHI. hor the 
“Rolls Series” lu' edited Leltirs and Pal>ers illustrative of the 
Reipis oj Richard 111 . and Henry IV/. (l.ondon, 1861-1863), and 
Mcinonals of Henry Vll. (l.oiulon, 1858) ; and he siuceedcd 
J. S. Brewer in editing the Lellers and I^afiers, foreign and 
domestic, of the nign of Thairv VIII. (i.ondim, 1862-1905). 
He brought (Hit the host edition of the Paston Letters (l.ondon, 
187:! 1875, and again i8()6), for which he wrote a \alual)le 
iiilroduetiou ; and lor the (‘amden .Society he edited the Histori- 
cal collection's of a Citizen of London (London, 1876), and 77 /m 
rSth-ceiifnry Chronicles (London, 1880), His otiior works include 
cxi'elliMit monographs on Riiltard III. (London, 1878, new and 
enlarged edition, ( ambridge, i8(>S), and on Henry 1 11 . (London, 
r88<), and suhse(|uently ) ; The Houses of Lancaster and York 
(London, 18; j, and other editions) ; The English Church in the 
j 6 t)i cent in y (London, i()02); Lollardy and the Reforniaiion in 
Ent^land (1908); and contributions to the Encyclopaedia 
Pritannica, the Dictionary of Sational Biopaphy, the Cambridge 
Modem History, and the English Historical Retiinv. Cairdner 
received the honorary degree of LL.D. from the university of 
Edinburgh in 1S97, and was made a C.B. in 1900. 

GAIRLOCH (Gaelic ged//, sliorl), a sea loch, village and 
yxu ish in the west of the county of Ross and Cromarty, Scotland. 
Pop. ol y)arish (1901) 3797. The parish covers a Uirge district 
on the coast, and stretches inland beyond the farther banks 
ot L(x-h Maree, thi* whole of whic'h lies within its bounds. It 
also includes the islands of l^rv and Horisdale in the loch, and 
ICwe in Loch Ewe, and occupies a total area of 200,646 acres. 
The place and loch lnu^t not be confounded with Gareloch in 
Dumbartonshire. Ftwmerly an apyianage of the earldom of Ross, 
Gairloch has belonged to the Ma( kenzies since the end of the 15th 
century. EKiwerdale, an iSth-century house in the pretty little 
glen of the same name, lying dose to the village, is the chief 
seat of the (iairloch branch of the clan Mackenzie. William 


Ross (1762-1790), the Gaelic poet, who was schoolmaster of 
Gairloch, of w'hich his mother was a native, was buried in the 
old kirkyard, where a monument commemorates him. 

GAISERIC, or Gensertc (c. 390-47 7 )» king of the Vandals, 
\eas a son of King (iodegisel (d. 406), and was born about 390. 
Though lame and only of moderate stature, he won renown as a 
warrior, and became king on the death of his brother Gonderic 
in 428. In 428 or 429 he led a great host of Vandals from Spain 
into Roman Africa, and took possession of Mauretania. This 
step is said to have been taken at the instigation of Boniface, 
the Roman general in Africa ; if true, Boniface soon repented of 
his action, and was found resisting the Vandals and defending 
Tlippo Regius against them. At the end of fourteen months 
Gaiseric raised the siege of Hippo ; hut Boniface was forced 
to fly to Italy, and the city afterwards fell into the hands of the 
Vandals. Having pillaged and conquered almost the whole of 
Roman Africa, tlie Vandal king concluded a treaty with the 
empt'ror Valcntinian III. in 435, by whicli he was allowed to 
retain his conquests ; this peace, h(mcver, did not last hmg, 
and in October 439 ho captured (arthage, which he made tlu* 
capital oi his kingdom. According to some authorities (iaiseric 
at this time first actually assumed the title of king, in religious 
matters he was an Arian. and persecuted the members of the 
orthodox church in Africa, although his religious pol icy ^'aried with 
his relations to the Roman empire. 'J'urning his attention in 
another direc'tion he built a fleet, and the ravages of the Vandals 
soon made them known and feared along the shores of the Modi 
terranean. “ J.et us make,” said (iaiseri(', * for the dwellings of 
the men with whom God is angry,” and he left the conduct ot 
his marauding ships to wind and wave. In .155, however, he 
led an expedition to Rome, stormed the city, which for fourteen 
days his troops were permitted to plunder, and tlam returned 
to Africa laden with sjioil. He also carried with him many 
captives, including th(‘ empress luidoxia, who is said to have 
invited the Vandals into Italy. 'Flic Romans made two attempts 
to avenge tliemseh'es, one by the Western emperor, Majorianus, 
in 460, and the other hv tlie Eastern emperor, Leo L, eight years 
later ; hut both enterprises failed, ow’ing principally to the genius 
of Gaiseric. ( ontinuing his course on the sea the king brought 
Si('ilv, Satdinia, ( orsica and the Balearic Islands under his rule, 
and even extended his concjuests into Thrace, Egypt and Asia 
Minor. Having made j)eace wuth the eastern emperor Zeno in 
.176, he died on the 25th of January 477. (Jaiseric was a cru(*I 
and cunning man, possessing great military talents and sujxTior 
mental gilts. 'Fhough tlu* efhx t of his victories w'as aft(‘rw'ards 
neutralized ]>v the succe.sses of Belisarius, his name long remained 
the glory of the Vandals. The name (rai^eric is said to he 
derived inuu i^ais, a ja\'elin, and reihs\ a king. 

Sr(' V.XNDALs ; also 'J'. ITodgkiii, Ifolv and her Invadeis, \’oJ. ii. 
(T.onflon, 1802) ; E. Gibbon, Decline and Fall •>/ the Fnmaii Fmpne 
(('( 1 . J B. Bury, iSt>o n/oo) ; T.. Srbmirll, Cmschichie der Vandalen 
(L(*i|)zi.u:, 1901); and E. JMartroye, (ienscric ; La ConquHe vandale 
ciiAfiiquc (r\iris, 1907). 

GAISFORD, THOMAS (^779-1855), English classical scholar, 
W'as born at Iford, W'iltshire, on the 22nd of December i77(). 
Proceeding to Oxford in 1797, he became successively sUuient 
and tutor of Ghrist (diurch, and was in 18 ii appointed regius 
profes.sor of Greek in the imi\'ersity. 'Jaking orders, he licld 
(1815-1847) the college living of Wcstwell, in Oxford.shire, and 
other ecclesiastical preferments simultaneously with his professor- 
ship. From 1831 until his death on the 2nd of June 1855, he 
was dean of C'hrist Church. As curator of the Bodleian and 
principal delegate of the Ihiiversity Press he w'as instrumental 
in securing the co-operation of distinguished European scholars 
as collators, notably Bekker and Dindorf. Among his numerous 
contributions to Ctreek literature may be mentioned, Hephaes- 
tion’s Encheiridion (1810) ; Po'etae Graeci minores (1814-1820) ; 
Stobaeus* FloriUgium (1822) ; Herodotus y with variorum notes 
(1824) ; Suidas’ Lexicon (1834) ; Ftymologieon magnum (1848) ; 
Eusebius's Praeparatio (1843) and Demon stratio evangel ica 
(1852). In 1856 the Gaisford prizes, for Greek composition, were 
founded at Oxford to perpetuate his memory. 
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GAIUS, a celebrated Roman jurist. Of his personal history 
very little is known. It is impos.sible to discover oven his full 
name,Gaius or Cains being merely the personal name (praenomen) 
so common in Rome. From internal evidence in his works it may 
l)e gathered that he flourished in the reigns of the emperors 
Hadrian, Antoninus Pius, Marcus Aurelius and Commodus. 
His works were thus composed between the years 130 and 180, 
at the time when the Roman empire was most prosperous, and 
its government the best. Most probably Gains lived in some 
provincial town, and hence we find no contemporary notices ol 
liis life or works. After his death, however, his writings were 
recognized as of great authority, and the emperor Valentinian 
named him, along with Papinian, Ulpian, Modestinus and 
Paulus,as one of the five jurists whose opinions were to be followTd 
by judit'ial olTiccrs in deciding cases. The works of these jurists 
accordingly became most important sources of Roman law'. 

Besides the Institutes , which are a complete exj^osition of tlie I 
elements of Roman law', (iaius was the author of a treatise on the 
Edicts of the Magistrates, of Commentaries on the Tioelve Tables, 
and on the importiint Lex Papia Poppaea, and several other 
works. His interest in the antiquities of Roman law is apparent, 
and lor this reason his w'ork is most valuable to the historian of 
early institutions. Tn the disputes between the tw'o schools ol 
Roman jurists he generally attached himself to that of the 
Sabiniaris, who were said to be followers of Ateius ( apito, of 
whose life we have some account in the Annals of 'raeitus,and to 
advocate a strict adherence as far as possible to ancient rules, 
and to resist innovation. Many quotations from the works ol 
Gains occur in the Dif^esl of Justinian, and so a('(juired a 
permanent yflace in the system ot Roman i;iw ; while a com- 
parison of the Instilutrs oi Justinian with those ol (iaius shows 
that the w'hole method and arrangement of the later w'ork were 
copied from that of the earlier, and verv numerous pas.^ages are 
w^ord for word the same. J^robably, for the greater part of the 
peritxl of tlin'c centuries which elapsed betw'ecn (iaius and 
Justinian, the Insiiiutes oi tiio former had been the familiar text- 
book of all students ol Homan law. 

Unfortunati'Jy the work was lost to modern .scholars, until, in 
1816, a manu.scripl was discovered by B. (i. Niebuhr in the 
chapter librarv ot Verona, in which ('ertain of the works ol St 
Jerome w'ctc w'ritten over some earlier writings, which pnned 
to be the lost w'ork of (iiiius. I'lie greater part ol the palimpsest 
has, however, been deciphered and the text is now fairly complete. 
This discovery lias thrown a flood oi light on portions ol the 
history of Roman law which laid jireviously been most obscure. 
Much ol the historical inlormation given by Gains is w'anting in 
the compilations ot Justinian, and, in yiarticular, the account of 
the ancient, forms of procedure in acticais. In these forms can be 
traced “ survivals from the most jirimitivc times, which 
provide the .science of conqiarativc law’ with valuable illustrations, 
w'hich may explain the strange forms of legal procedure found in 
other early systems. Another circumstance which renders the 
w'ork of Gains more interesting to the historical student than that 
of Justinian, is that Gains lived at a tune when actions were 
tried by the system of formulae, or formal directions given by the 
praetor before whom the case first came, to the judex to whom he 
referred it. Without a kn(»wlc<lge of the terms of lhe.se formulae 
it is impossible to solve the most interesting (|ue.stion in the his 
tory of Roman law', and show’ how th(‘ rigid rules peculiar to the 
ancient law of Rome w'cre modified by what has been called the 
equitable jurisdiction of the praetors, and madi* applicable to new 
conditions, and brought into harmony with the notions and the 
needs of a more developed society, it is ('l(*ar from evidence of 
Gains that this re.siilt was obtainerl, not by an independent set of 
courts administering, as in Kngland previous to the Judicature 
Acts, a system different from that of the ordinary courts, but by 
the manipulation of the formulae. In the time of Justinian the 
work was complete, and the formulary sy.stem had disappeared. 

The Institutes of Gains are divided into four books the first 
treating of persons and the differences of the status they may 
occupy in the eye of the law ; the second of things, and the 
modes in W'hich rights over them may be acquired, including the 
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law relating to wills : the third of intestate .succession and of 
obligations ; the fourth of actions and their forms. 

There are .several carefully prepared editions of the Institutes, 
starting Irorii that of Goschen (1820), down to tlial ol Studeimnivl 
and Kruger (igoo). The most complete Knglish edition is that of 
E. I’oste, which includes lieside the text ;m English transLitinn and 
copious commentary (1885). A comparison oi the early forms of 
actions mentioned hy Cvaiiis with those used bv other primitive 
societies w’ill b.* found 111 Sir H. Maine’s JCailv I nstiiutioiis, caj). o* 
For further information see M (il.issnn, PitinJc sin Gaitts et sui Ic 
pis tespondendi ; also Roman J.aw. 

GAIUS CAESAR (a.d. 12-41), surnamed rAi.ic.ri.A, Roman 
(‘tnperor from 37 -41, youngest son (»f German ii iis and Agrippina 
the elder, was born on the 31st of August a.d. \2. He was 
brought up in his father's camp on the Rhine among the soldiers, 
and received the name ( aligula from the caJigae, or foot -soldiers' 
boots. W'hich he used to wear, lie also accompanied his father to 
Syria, and after his death returned to Rome. In 32 he w^as 
summoned byTiberiiis to ('apreae,and by skilliil flattery inafiaged 
to escape the fate of his relatives. After the murder of Tiberius 
by Naevius Serlorius Macro, the prelect ot the jiraetorian guards, 
*vhich was probably due to his insiigation. ('aligiila asreniled the 
throne amidst the rej(»irings of flu* people. The senate conferred 
the imperial powc-r upon him alone, although 'liberiiis (Ktnellus. 
the grandson of the jireeeding emjK'ror, had been designatecl as 
his eo-lieir. lb* entered on his first eonsnlship in Julv 37. For 
the first eight months of his reigu he did not disajijKunt the 
jiopular expcM'tation : but alter his rcMovery from a severe illness 
ins true character showc*d itself. His extravagance, cruelty and 
profligacy can hardlv be explaini'd except on tlie assnmjilion that 
lie w'as oui of his mind. Vcccu'ding t(» Bc'lhani, miic'h ol iiis 
c-onduci W'as due* to the* almosjdierc' in whic'h he* was brought uf). 
and the ideas of so\'ereignty instilled into him. w'hich led him to 
pose as a monarch of the ( Iracx'o-cjrienlal t\]i(‘. To fill his ex- 
liansted treasury he pul !(► death his w’<*althy subjects and 
confiscated their property : (‘\’en the jiooi fell \’ic’t!ms to lus 
thirst for blood. He besiowc'd the pric*sthood and a eonsnlshi]) 
iqion his hors(‘ Ineilatus, and demanded that sacrifice sluaild be 
offered to himself. He ojienly declared that he wished the W’holc* 
Roman people* had only one head, that he* might rut it off at a 
single *^troke. In 30 lu* set out with an arniv to (iaul, nominally 
to pimislithc* '^^‘nnans tor having invaded Roman territory, but in 
realit ' to gel money by plimdtM' and c'onfise ation. Be‘lorelea\ ing, 
he led his troops to the e-oast op]>()site Britain, and ordenal lhe*m 
le» ])ie‘k lip slu'lls on the se-ashoi'e, to be eledie-afed to the gods at 
l\om‘‘ as the* spoils of ocean. On lus return he (*nlered Rome- 
w’ith an ovation (a minor lonu of triumjih), temples w'e*r(‘ biiili, 
statue's eri*('te*d in his lumour, and a spec ial jiriesthood institnle*d 
to attend to his worship. 'I’he* people* we*re* ground down by ne*\v 
forms of laxalieni and every kind of extortion, Inil on the w'hole 
Rome W'as free from inte*rnal disturl)ane'(*s during his r(*ign ; 
some insignifie-ant (-onspiraeie-s were disco\’en*el and ivncic'ied 
abortive. A j)(*r‘'Onal insult to ( assius ('haere*.i, tribune of a 
praetorian cohort, l(*d to ( aligula's assassination on the 2tth oi 
laiuiarv .4?. 

Si;v SiK'loiiius, ( aheula \ Tacifus, Amuus, \ 1. zo !l ; Dio ('.issiirs 
lix. ; sc*t* also S Earing Gould, t he 1 w/ the t arsars ( u'd ed , 

1802) , H. F. I'vlliaiii in Quaitcflv Kvnvu' ( Apid, loo.sj . H U'diiuh, 
Ih'itidf^e .?io aUi’H (.usihuhtf (lOo^;, II. S«lidl«*i, Gist Im hfr dci 
yinmsrhru Kai'scizcit, i ]>f i ; | liurv. *<fiu/nit s of the 

Uoman Jlmpuc Mc'iix.de*, ffistoiv at the under the 

I t'mpur, 0.11.48 , U. Furneaux's Annals of 'lacitus, 11 (mtrodui 1 1011). 
Monlioii inav also Ik* made ol the: faincuis p'onpbFl l>v I, (JukIcIi-, 
Cali'^ula. Jiine Studie uhee ivmisiheu Casanuduihu^nni .«ud an 
anon\'me>us suppl<*mon1, 1 st Caligula tuif ntnrin /.nt vermeil hhar ^ 
(hotli l8g.j) ; and a r(*j)lv, hinde Sit t :i-(,rs( hu hts^i hreihioif>, by 
(L Somnic-rfeklt (i8<j5j 

GALAGO, the Senegal name of the lemg-tailed African repn*- 
sentafives of the* Icrniir-like Primates, which has been adopted as 
their technical de*signation. Till rccemlly the galagos have 
I been inchiekd in the family Lemuridac ; but this is restricteel to 
' the lemurs of Maelagase ar, and they are^ now’ e la.sseel with the 
j lorises anel pedtos in the family Nyctirehidae, of which they form 
I the section (Jalat>inae, c harae terized by the* gri'at elongation of the 
I upper portion oi the feet (tarsus) and the power of folding the 
1 large ears, 'riiroughout the great ei part of Afric a south of the 
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Sahara ^ala^^os are widely distributed in the wooded districts, 
from Senejrambia in the west to Abyssinia in the cast, and ^ far 
south as Natal. They pass the day in sleep, but are very active at 
niphi, feeding on fruits, insects and small birds. When they 
descend to the grounci they sit upright, and move al)out by 
jumping with their hind-legs like jerboas. They are pretty little 
animals, varving irom the size of a small cat to less than that of a 
rat, with large eyes and ears, soft woolly fur and long tails. 
There are several species, of which G. crashiraudaius from 
Mozambi(juc is the largest ; together with G. garnetti of Natal, 
G. agtsymbanus of Zanzibar, and G. monieiroi of Angola, this 
represents the subgenus Otolemur. The typical group includes 
G. sene^alensis (or ^alaj*o) of Senegal, G. alletii of West and 
('entral Africa, and (i. noholi of South Africa ; while G. demidoffi 
of West and ( entral Africa and G. anomunis of French ( migoland 
r(‘present the subgenus (K. L.*) 

GALANGAL, formerly written “ galingale,” and sometimes 
“ garingal,” rhizoma galmifs^ae (Arab. Kholinjan ; * Ger. Galganl- 
7 vurzcl ; Fr. Raciiic dr Galav^(i)y a drug, now obsolete, with an 
aromatic taste like that of mingled ginger and jiepper. Lesser 
galangal ro(d, radix ^alaai^ac minor is y the ordinary galangal ol 
commen'c, is Lh(* dried rhizome of Alpinia officiiiarnWy a plant of 
lht‘ natural order Zingiberaceae, growing in the ('hinese island of 
Hainan, wl\ere it is cultivated, and probably also in the woods of 
the southern ])rovinces of (_‘hina. The ])lant is closely allied to 
Alpinia raUarala, the rhizome of whit'h is sold in the bazaars of 
some parts ol India as a sort oi galangal. Us stems attain a 
length ol about 4 ft., and its leaves are slender, lanceolate and 
liglit -green, and have a hot taste : tlic flowers are white with 
red veins, and in simple rat ernes ; the roots form dense masses, 
sometimes more than a fool in diameter ; and the rhizomes grow 
horizontallv, and an* ? in. or less in tha kness. Galangal seems to 
have been unknown to the aneient Greeks and Romans, and to 
have been first introdmed int(» I'hirojie by Arabian physicians. 
It is mentioned i/i the writings of ibn Kliurdadbali, an Arabian 
geographer who flourished in the latter half ol the ()th century, 
and “ gallengar ” (gallingale or galangal) is one of the ingredients 
in an Anglo-Saxon reeeijit for a “ wen salve ” (see O. C ockayne, 
Saxon Lerdutoms, v*)l. iii. p. 1^5). In the middle ages, as at jiresent 
in Livonia, Ksthonia and central Russia, galangal was in esteem 
in I0uro[)c bolli as a medicine and a spice, and in China it is still 
cnifdoyed as a therapeutic agent. Ifs (liief consumption is in 
Russia, where it is used as a <*aU.le'medicine, and as a flavouring 
for li(|iienrs. 

GALAPAGOS ISLANDS, an archipelago of fi\'e larger and ten 
smaller islands in the Pacifie Ocean, exactly under the efjuator. 
The nearest island to the Sinith American ('oast lies 580 m. W. of 
I'k’iiador, to whk'h country they belong. The name is derived 
from f^aldpa^Oy a tortoise, on aec’ount of the giant species, the 
characteristic ie.iture of the launa. 'Fhc islands were di.sco\'ered 
early in tlu' i6th century by Sjianiards, who gave them their 
firesenl name. 'Phey were then uninhabited. 'Phe Isnglish names 
(»f the individual islands were probably given bv luKTaneers, for 
whom the gn»up formed a ('onvenient retreat. 

'I'he larger members of the group, several of which attain an 
(‘levation of 2000 to 2500 it., are Albemarle or Isabela (100 m. 
long, 28 m. in extreme breadth, with an area of 1650 s<]. m. and 
an extreme elevation of 5000 ft.), Narborough (»r Fernandina, 
Indefatigable or Santa ('ru/, t'halhain or San ( ristobal, James 
or San Salvador, and Charles or Santa Maria. 'Phe total land 
area is (‘stirnated at about 2870 scj. m. (about that of the West 
Riding of Yorkshire). 'Pho extraordinary nuTnl)er of craters, 
a lew of which are rcport(‘d still to be active, gives eviden(‘e 
that the arc'hipelago is the result of volcanic action. The 
number of main craters may be about twenty-five, l)ut there 
an' \erv mans small eriiptise cones on the fkinka of the old 
voh'anoes. There is a ('orndet settlement on (.halhani with 

* Apj>arently derived from th»' Chinese i.c. 

Kail li.nuT eimrer, the term a])plie(l bv the Chinese to galangal, alter 
ttie piefeetniv Raii-chan lu in ('anton provinet*, tormerlv caiu*d Kaii* 
hang (s(‘c V. I\nter Simtli, Cotitnb /a thr Materia lilrdiia ... of 
China y p. g, 1S71) 


.some 300 inhabitants living in low thatched or iron-roofed 
huts, under the supervision of a police commissioner and other 
officials of Ecuador, hy which country the group was annexed in 
1832, when General Villamil founded Floreana on Charles Island, 
naming it in honour of Juan Jose Flores, president of Ecuador. 
A governor has been appointed since 1885, some importance 
being foreseen for the islands in connexion with the cutting of the 
Panama canal, as the group lies on the route to Australia opened 
up hy that scheme. Charles Island, the most valuable of the 
group, is cultivated by a small ('olony. On many of the islets 
numerous tropical fruits arc found growing wild, but they are no 
doubt escapes from cultivation, just as the large herds of wild 
cattle, horses, donkeys, pigs, goats and dogs — the last large and 
fierce- - which occur abundantly on mo.st of the islands have 
escaped from domestication. 

'Phe shores of the larger islands arc* fringed in some parts with a 
dense harrier of mangroves, backed by an often impenclrabk 
thicket of tropical imdergrow'th, which, as the ridges are ascended, 
give place to taller trees and deej) green bushes which are covered 
with orchids and trailing mosa (orchilla)j and from which creepers 
hang down interlacing the vegetation. But generally the low 
grounds are parched and ro('k\', presenting only a few thickets of 
Peruvian cactus and stunted shrubs, and a must uninviting shore. 
The contrast between this low' zone and the upper zone ol rich 
vegetation (abo\ e about 800 ft.) is curiously marked. From July 
to November the clouds hang low on thi' mountains, and give 
moisture to the upj^er zone, while the climate ol the lower is dry. 
Rain in the lower zone is scant)', and from May to January docs 
not occur. 'Phe porous soil absorbs the moisture, and fresh w ater 
is S('arcc. 'Phough the islands are under the ecpiator, the I'limale 
is not intensely hot, as it is tempered l>v cold currents from llu 
Antarctic sea, which, having followed the coast ol Peru as lar as 
(ape Bianco, bear off lo the N.W. towards and through the 
Galapagos. I'he mean t(*mperature of the lower zone is about 
71^^ F., that ol the upper Iroin 66" to 62 '. 

'Phe (ialajiagos islands are of some commeri'ial importance to 
Kc'uador, on acc'ouni of the guano and llu* orchilla moss loiind 
on them and exported to Europe. Except on ( harles Island, 
where settlement has existed longest, little or no intlueiK'e ol 
the pre.sence ol man is evident in the group ; still, the running 
wild ol dogs and cats, and, as regards the ^'egetatiorl, especiall) 
goats, must in a ('omparatively short period greatly modify the 
biological conditions of the islands. 

'Phe origin and dex eloymienl of these ('onditicins, in islands 
distinctly oceanic as the tkilapagos, ha\'e given its chief import- 
ance to this archipelago since it w'as visited by Darwin in 
the “ Beagle.’^ 'Phe Galapagos archipelago possesses a rart* ad- 
vantage fnmi its isolated situation, and from the fart that its 
history has never been interlered with by any aborigines of the 
human race. Of the seven spc('ies of giant tortoises known to 
science (although at the discovery of the islands there wen* 
probably fifteen) all are indigenous, and each is confined to its 
(wvn islet. There also occurs a ])eculiar genus of lizards with two 
spec ies, the one marine, the other terrestrial. 'Phe majority of the 
birds are of endemic species peculiar to different islets, wdiile 
more than half belong to peculiar genera. More than half of tlu* 
flora is unknown clsew'herc. 

Since i.Soo several visits jjave been ])ai(l to the grou]) by scientific 
investigators- l)y Dr Habel in 1868 ; Messrs Bnur and \dams, and 
the naturalists ol the Albal'o.ss," betw't*eii 1888 and iSgi ; and in 
i8g7-i8c»8 by Mr ('ha lies Harris, whose )OLirney wa.s specially under- 
taken at the instance ol llie Hon. W.dter Kothschilcl. Very com- 
] 4 ele collections ha\e therefore, as a result of these ex]x*dition‘ , 
iieeii brought together; but their examination does rot materiallv 
change the lacts upon which the' conclusions arrived at hy Danviii. 
Irom the evidence of the liirds and jilauts, were based ; though lu- 
“no doubt would have paid moie attention to [the evidence* atlordecl 
by Land-tortoises], if he had lun n m ]^o.ssession of facts with which 
we are acqiucintc'cl now ” (Gunther). His t'onclusions w'crc* that the* 
group “ has never lieen nearer the mainland than it is now, nor Iiave 
its members been at any time closer together ” ; and that the char- 
1 acter oi the flora and fauna is the result of species straggling over 
, from Au-.erica, at long intervals ol time, to the different islet.**, where 
1 ill their isolation they have gradually varic'd in different cJegrc.'es 
I and ways from their ancestors. Equally indc'cisive is the further 
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exploration rs to evidence for the oj)inion held by other naturalists 
that the endemic species of the difier'*nt islands have resulted from 
subsidences, through volcanic action, which have reduced ojie large 
island mass into a numl)er of islets, wherein Ihe separated s])(‘cies 
became diflerentiated flurnig their isolation. The presence' ol these 
^danl reptiles on the group is the chief tact on which a former 
land connexion with the continent of America may be sustained. 

“ Nearly all authorities agree tliat it is not j)robable tliat they ha\e 
crossed tlie wide sea between the (Jahi])agos Ishinds and the Aineru .in 
continent, although, while they are helpless, and quite unable to 
swim, they can float on the water. If tlu-ir anc»*slors had been 
carried out to sea once or twice by a flood and safely drifted as far as 
tile Galajiagos Islands ” (Wallace), " they must have lieen numerous 
on the conlini’Tit " (Rothschild and Hartert) No remains, and ol 
course no living .species, of these tortoises are Unown to exist or have 
existed on the mainland. Rothschild and llartert think “it is 
more natural to a.ssume the disa])]iear.ince oJ a great stock ot animals, 
the remains ol which have survived, . . . than to as.sume the dis* 
ajqiearanoe in comparatividy recent times (t.r in the Rocene period 
or later) of enormous land masses.” Past elexations of land, how^ 
ever (.ind doubtless equally great subsidences) have l.dcen plac e in 
South America .since the Kocene. and the conclusion that exteiisivi* 
areas of land have subsided m the Indian Ocean has long been based 
on a .somewhat similar distribution of giant tortoises in the Ma.scarene 
region. 

AoTUORiriKs. -Darwin, I'oiYfgc o/ /Ar “ licnfile ” ; O. Salvin, " On 
the Avil.nina of the Galapagos Archipil.igo,” 'J'iuns. Zool, Sm. 
]).irt ix. (1870) ; Sclater and Salvin, “ Ch.nacters <»f N<‘w S]K‘Cies 
collected by Dr TIabel in the Gal ipagos Islands,” Prcn . Zool Soc. 
Jjmdon, 1870, p]) 32.:- 1^7: A. K. W.dlace, Gvot^^uphit a1 I>is- ! 

tiihiition of Amwals (New York, i87()) ; Theodor Wolf, Lin Ur such I 
dpi iudupui’tis Insrlii (Heidelberg, 1870) , and ])ap<‘i in (rcofiiafdiutil • 
Jouuuil^ VI. 500 (i8<j»,) ; W. L and 1*. L. Sclater, The Geo^iuiphc <7 | 
},laiiimids (Tontlon, i8o()): Ridgwas, “ Ilitds ot the ('.al.qi.ago*; | 
Archijielago,” Pitu. I'.S. Sul Mu^ \'ol. xi\ ])p 45o-^>7o (i<S<>7): ) 
Jkuii, “ New Oliservations on the Oiigin oi the (ialajiagos Islands,” \ 
Awpi , Sul. (1807), ])]). ()()i-08o, 8o^-8o<' ; A \ga.ssiz, ” Tlu* (’.alap.igos I 
Islands,” Pull. Mu.s Comp Zool vol win ])]>. , A. (Uinther, ! 

J'^ioc. 1 inn Siu (London (l*i\‘->jd<'nrs Achliess), October i8t)8), j 
pp. J .4 2i) (with lubhograjdiy Iroin 187/“, to i8<)8 on e.igantu^ land- j 
loiloisc'sl ; Rothschild ;ind 11. uteri, “Review ol the Ornithology j 
ol the Galapagos Isl.iuds,” Stnnluics :.(>ol,>f>h uc, \i pp 85^03; j 
TJ L. Rol)iuson, “ h'kua ol lh<‘ Galapagos T.sl.inds,” J*hu Atnci. ( 
Acad, of Ait^ und Sdcmrs. xw' iii (1002) j 

GALASHIELS, a miiiiic’ipal and police biirgli of Selkirksliirc, ; 
Scotland. Ikip. ( i8qi) 17,307 ; (1901)13,015. It is situated on 
(lala Water, within a short distance of its junction with the 
Tweed, 332 S.S.R. of Kdinbiirgh by the North Jhiti.sh railway. 
The tow'n stretches lor more* than 2 m. along both hanks ol the 
river, the mills and factories occupying the valley by the stream, 
the villas and better-class bou.ses the high-lying ground on either 
side. The principal structures include llie municipal buildings, 


'J’aviuin and from the Paphlagonian hills N. of Ancyra southw^ards 
to the N. end of the salt lake 'latta (but probably including the 
plains \V. of the lake during the greater part of its histor}'')^ — a 
rough oblong about 200 m. long and joo (to 330) broad. 

Galatia is part of the great central platcaii of Asia Minor, here 
ranging from 2000 to 3000 ft. abo^'e sea-level, and falls geographic- 
ally into two parts separated by the Ilalys (Kizil Irmak), — a 
small eastern district lying chiefly in the' basin of the Dclije 
Irmak, the principal affluent of the Halys, and a large western 
region drained almost entirely by llie Sangarius (Sakaria) and its 
tributaries. On the N. side (hdalia consists of a series of jflains 
with fairly fertile soil, lying bctwecMi bare hills. lUu the greater 
part is a dreary stretch of barren, undulating uplands, intersected 
by tiny .streams and passing gradually into llie \ asl h cel wasli‘ of 
treeless (anc. Axybni) jilain that runs S. to Lycaonia ; thcM- 
uplands are little cultivated and only afford extensive pasturage 
for large flocks ol slicep and goats. Cities are lew- and far apart, 
and the climate is one of extremes of beat and cold. 'Hii* general 
condition and as])eet of the country was much the same in aneieut 
as in modern times. 

I'lie Gaulish invaders appeare^l in Asia Minor in 27.S 277 n.( . 
They numbered 20,000, oi which only one-half wen* fighting men, 
the lest being doubtless women and children : and not long aflei 
their arrival we find IIkmu divided int»> three Iribe.s, 'Jrocmi, 
'lbll.^tobogii and Tectosages, each of which claimed a .separate 
s])liere of ojierations. They had sjilit off from the army whicli 
invaded (irix'cc under bn*nnus in 271; ii.t and, marching into 
'i brace. under I.eonnorius and biitarius, crossed (»\'er to Asia at 
the invilaticin of Xicomedes I. ol Rithvnia, who recjuired help in 
his si ruggl(‘ against his brother. lM»r about .jb \ ears tliey weretlie 
.scourge of the W(‘st( rn ludf of Asia Minor, ravaging the country, 
as allies of one or olhei ol the warring princi;s, without any serious 
check, until Attains 1 ., king ot Pergamum (241-197). inflicted 
several seveiv' (K'feats ii[>on lliein, and about 232 torced 
them to settle permanently in the ri'gion to which tliev ga\T their 
name. Probably they alreadv ociaipied parts ol Galatia, but 
definite limits ware now fixed and their right to the district was 
loriimllv rccogniml. 'Fhe tribes were settled where they after- 
w'ards remained, tla* 'JVi'lo.sages round Ancyra, the Tolistobogii 
round Pessinus, and tla* 'rrocini lound 'J'avium. The eon.stitution 
of the (ialalian state is dcsi ribed by .Strabo: conformably to 
(iauli.sh custom, each tribe was divided into four cantons ((ir. 
T(rf>af)\Lat), each governed In a ihief (” letranh ") of its own 
with a judge under him, whose p(»vvers Mere unlimited except in 


corn exchange, library, public hall, and the market cross. 'J'hc cases of imiider, which were iried before a council of 300 drawn 
town is under the control of a provost, bailies and council, and, from the twcU'e cantons and meeting at a holy j>laie called 
along with Hawick and Selkirk, forms the Hawick (or Pordcr) Drynemeton. Rut the power of the Ciauls was not yet broken, 
group of parliamentary burghs, 'i'he woollen manufactures, 'f'hey proved a formidable foe to tlu* Romans in their w'ars with 
dating from the clo.^e of the 16th century, are the most Antiothus, and after Attains’ death their laids into VV. Asia 
important in Scotland, though now mainly ('onflued to the wear- j Minor forced Rome in 189 n.( . to seial an e.xpedition against them 
ing of tweeds. Other leading imlustries are ho.sierv , tanning under On. Manlius Vulso, who (aught tliein a severe le.s.soii. 
(with the largest yards in Scotland), dyeing, iron and brass found- Henceforw'ard their military jiowei declined and \hey fell at times 
ing, engin<?ering and l)ool -making. Originally a t illage built for under Pontie a.scendancy. from vvhii b ihey were finally freed by 
the accommodation of pilgrims to Mclro.se Abbey (4 m. i^. by S.), the Mithradalic wars, in which they lieartily siqiporti d Rome, 
it became, early in the i5tlicentur3% an occasional residence of the In the settlement of 04 n.( . (ialati i became a diiMit-stati- of 
Douglases, who were then keepers of Ettrick Eore.st, and whose the* empire, the old < onslitution disappeared, and llin-e thiefs 
peel-tower was not demolished till 1814. Gahesliicls was created (wrongly styled ” tetran hs ”) were aiipointed, one for each tiihc. 
into a burgh of baroiw in 1599. The Catrail or Piets’ Wotk Ihit tlii'. arrangement .soon gave way before the ambition of one 
begins near the town and pa.s.ses immedia tel V to the we.st. noven- | of these letrarclis, Deiolarus, the rontenqiorarv of ( icero and 
fords, 3J m. W., is noted for the 'J’weed vineries, which are lieaR-d | Cae.sar, who made himself master of the other two tetranliies and 
by 5 m. of water-pipes, and supply the London market throughout j was finally recognized by the Romans as king f»f (lalatia. On the 
the winter. Two miles farther W. by S. is Asbestiel, where Sii | death of the tliird king Amyntas in 25 n.( ( aihitia was imorpor- 
Walter .Scott re.sided from 1804 to 1812, wdicre he wrote his most 1 ate<] !>y Angustie; in the Roman empire, ind few of the provinces 
famous poems and began ff and which he left for AbbiiL- wen* more enthusiastii alh' lo\';d. 

ford. 'Die jjopiilalion ol (ialatia was not entirely Gallic. Jlefore live 

GALATIA. I. Jn the strict sense ((ialatia JhojxT, Roman arrival of the GauL, western Galatia up to the Halys was in- 
this is the name applied by (»rcck-.speaking peoples habited bv Phiygians, and eastern (ialatia bv ( ajijiadocians 
to a large inland district of Asia Minor since its occujiation by and other native races. This native population remained, and 
(Gaulish tribes in the 3rd century Bounded on the N. by constituted tlu majority of the inhabitants of the rural ])arts 
Bithynia and lAiphlagonia, AA . b\' Phrygia, S. by lycaonia and and almost the sole inliabitants of the towns. J hey w'erelelt in 
Cappadocia, E. by Pontus, it included the greater part of the possession ol two-thirds of the land (ef. (aesar, li.G. i. 31 ) nu 
modern vilayet of Angora, strclcbing from Pessiniis eastw'ards to condition of paying part of the j^roduee to their new lords, wlio 
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took the other third, and agriculture and commerce with all the 
arts and crafts of peaceful life remained entirely in their hands. 
Thev wTre henceforth ranked as “ Galatians by the outside 
worid efjually with their overlords, and it was from their numbers 
(hat the “riakitian” slaves who figure in the markets of the 
ancient world were drawn, ^'he conquerors, who were few in 
number, formed a small military aristricracy, living not in the 
towTis, but in fortified villages, where the chiefs in their castles 
kept up a barbaric state, surrounded by their tribesmen. With the 
decJinc of their warlike vigfiur they began gradually to mix with 
I he natives and to adopt at least their religion ; the amalgamation 
was accelerated under Koman influence and ultimately became 
as complete as that of the Normans with the Saxons in ICngland, 
but thev gave to the mixed race a distinctive tone and spirit, and 
long retained tli^ir national characteristics and social customs, 
as well as their language (which continued in use. side by side 
with Greek, in the 4th century after C'hrist). In th(^ ist century, 
when St Paul made his missionary journeys, even the towns 
Anevra, IVssinus and Tavium (when* (lauls were few) were nd 
I fclleni/ed, though (Jreck, th'* language of government and trad^, | 
was spoken theic ; W'hile the lural population was imafTccted 
by Greek fivilizalion. llellcni*' vvav*> and modes of tliought 
l)egiu to a])pear in the towns only in the lat<n' 2nd century. 
Jn th{* rusti(' parts a knowledge ot Greek begins to spread in the 
,^r(I cfMil'irv ; but (mly in the 4II1 and 5th centuries, after the 
transference of the (’eiitre of government first to Nicomedia and 
then to ( onstantin()|)le placed Galatia on the liighw'ay of imperial 
(‘ommunif'iition, was Hellenism in its Ghristian form gradually 
diffused over the country. (See also Ancvpa ; Pkssinus ; 
Ghkouum.) 

II. 'I'he Koman province of Galatia. <'onstitut<‘d 2^ n.(*., 
included the greater part of Uie country ruled hy Amyntas, viz. 
Galatia Proper, part of Phrygia tow'ards Pi^idia (Apollonia. 
Anti«)ch and Iconiurn), T*isidia, part ol Lycaonia (including 
Lystia and Derlv) and Jsauria. For nearlv too years it was the 
Irontier j)rovince, and the changes in its boundaries arc an 
ejiitonie of the stages of Koman advance to the Paiplmites, one 
ilient-^tate after another la ing annexed: Paphlagoni:i in (>-5 
n.r. ; Seliastopolis. 3 2 ii.c ; Amasia, a.d. i-'2 ; ('oinana. a.d. 
.34. 3s. together lormiijg Ikmtns Galatiens,— the Pontic kingdom 
of Polemon, a.d. bji under tlie name Pontus Polemoniaciis. In 
A.D. 70 Gappadocia (a procuratorial province since a.ij. 17) with 
Armenia Minor became the centre ol the forwaird movement and 
Galatia lost its importance, being merged w'ith ( appadocia in a 
v ast double governorship until a.d. 1 14 (probably), when Trajan 


I prov. h'om. (i8f)7) ; Sir \V M. Kamsay, Histor. Geogy. (i8t>o), Si Paul 
j (1808), and lilt rod. to Histor. Commentary mi Galatians (J899). 
j J* or antiquities generally, I’errot, Explor. atchM. de la Galatie (1862) ; 
i K. Humann and O. Puch.steiii, Reisen in Klcmasicn (1890) ; Koertc, 
I '\then Mitleilungen (1897) I Andor.son and Crowfoot, Jnurn. of 
j UeUenic Studies (1899) ; and Anderson, Map of Asia Minor (l^ondou, 
j Murray, 1903)- (J. G. C. A.) 

GALATIANS, EPISTLE TO THE, one of the books of the New 
'Testament. This early Christian scrijiture is one of the books 
militant in the world’s literature. Its usefulness to Luther in his 
j jiropaganda was no accident in its history ; it originated in a 
j contro\'crsy, and the varying views of the momentous struggle 
j depicted in (Jal. ii. and Acts xv. have naturally determined, from 
i time to time, the conception of the epistle's aim and date. 

' Details of the long critical discu.ssion of this problem cannot he 
! giv'cn here. (See Paul.) it must suffice to .say th.'it to the present 
writer the identification of Cial. ii. 1-10 with Acts xi. 28 f. and not 
w'ilh Acts XV. appears quite untenable, while a fair exegesis of 
Acts x^’i. i-b implies a distinction between such towns as Lystra, 
DePoc aiid Iconiurn on the one hand and the Galatian 
Phrygia upon the other.- A lurlhcr \i;il to the lath*!’ covinlry is 
mentioned, upon this view, in Acts xviii. 23. 'I'hc C!hristians to 
v.’hom the (“pistle was addrcss^Ml were thus inhabitants, for the 
most part (iv. S) of pagan birth, belonging to the northern 
.sect! m of the province, perhaps mainly in its south western 
(Iisiri/‘l adjoining Ihthynia and tfie prox ince ol A.sla. 'J'lie si'antv 
alliisi'»ns to thi-, mission in Acts cannot he taken as any objection 
to the theory. N a* is liiere any valid geographical diriicultx'. 
'flic country was quite accessible from Antioch. Least of all does 
the histoi'ical evidence at our disposal ju.stity the inlerence that 
the civilization of north Galatia, during the ist century a.d., 
was Romano-Gallic rather than Hellenic ; for, as the coins and 
inscriptions indicate, the Anatolian culture which predominated 
throughout ihv province did not exclude the infu.sion either of 
I Greek n'ligious coni'^ptions or of the ( ircek language. The degree 
of elcmenlarv Grerk culture needful for the understanding of 
; (ialalims cannot he shown to have lieen foreign to the in- 
' habitants of north (Jalati'L So far as any trustworthy evidenie 
' is available, such Hellenic notions as are pre.supposcd in this 
I (‘pislle might well have been intelligible to the (ialatians of lh<* 

I northern provinces. Still less does the acquaintance witli iGanan 
jurisjiriidence in iii. 15- iv. 2 imply, as llalniel contends (Pher 
rdm. Rccht im (ialaterbrief, 189^), not merely lliat ]*a,iil must iiave 
acquired such knowl(*dge in Italy hut that he wrote the epistle 
there. .A popular acquaintance with the outstanding features ot 
Koman law" was widely diffused by this time in Asia Minor. 


.separated the two parts, making Galatia an inferior province of 
diminished size, while Cappadocia with Armenia Minor and 
Pontus liccame a great consular military province, charged wnth 
the defence of the frontier, lender Diocletian’s reorganization 
Galatia was divided, about 295, into two parts and the name 
ret'.iined for the northern (now" nearly identical with the Galatia 
ot Deiotivrus) ; and about 390 this province, amplified hy the 
addition of a few towms in the west, w'as divided into Galatia 
ITima and Secunda or Salutaris, the division indicating the 
rcntwved importance of Galatia in the Byzantine empire. After 
suffering from Persian and .\ral)ic raids, Galatia was conquered 
bv the Seljuk 'I’uiks in tiie nth lentury and passed to the 
Ottoman Turks in the middle of the T.|th, 


j The epistle can hardly have been written therefore until after 
j the period described in Ai ts xviii. 22, but the trrmimis ad quern is 
I TTTore difficult to fix.*’ 'J'hc comjiosition may he placed (cf. the 
i present writer’s ifislon'ral Neiv Testament, pj). 124 f. for details) 
! either during the earlier part of Paul’s residence at Ejihesns 
I (Acts xix. 1,10, so most editors and scholars), or on his way from 
i Kphesus to Corinth, or at Corinth itself (so Lightfoot, Bleek, 

; Salmon). 

I 'Fhc efiistle was not written until Paul had visited 'i'hcssalonica, 

I 

I * TIk‘ Jii.sloiical arid gfographical fads concerning Galatii, xvlncli 
I li-ad othei writers to support the south (ialiliati th»*nrv, are 
: stated ill the preceding article on Galatia ; and Cue rjuestion is still 
! a matter of controversy, the division of opinion being to some extent 


'I'he question whether the ** Churches of Galatia,” to which St ; 
Paul addressed his Kpistle, witc situated in the northern or | 
southern part of the proxdnce has been nnieh discussed, and in ' 
Fngland Prof. Sir W. M. Ramsay has been the jirinupal advocate 
o! the adoption of the Sonth-Cjalatian theory, which maintains 
that they were the churches planted in Derhe, Lystra, Iconiurn and 
AntioCn (see Ci xlatiansV In the present writer’s opinion this i> 
aijiported Iw the siudv of the historical and geographice.l facts.* 
AuTiioRirn.s \'au CJelder, 7V Gaths in Graecin ft .hia (r8SS); 
St.ulielin, Gcs‘h. d Ufina^iat (iataicr (1S97); Cerrot, JR Galatia 


dependent on whi thei it is iij)proacheil tiom the point of view of ilie 
arcluieologi-^t or tlie Biblical cntic. The rilile.st r<’-statcments of the 
north Gnl itiaii theory, in the liglit of leceiit pleas for south (hdati i 
as the destination of this epistle, may be found by the Ku'dish 
leafier in 1’. W. .Schmiedel's exhiustivc article in linrvcl. lii^dira 
ti5«)2 loio) and Crof. G 11. (iilbert’s Student's Life of Paul 
pjf ’O0-272 Schmieflel's argumeiit.s are mainly din'cted a'^aiusi 
Sii \\'. M Kanis.iy, but a recent Roman C'atholic scholar. Dr A. 

I Siemmanii, tnke^ a wider surwy in a panqihlet on the north GaDtiiii 

I sideol the controver-sv (/>/> Ahfassungszeit des Galatetto lefes, Mimstor, 
1 \V., carrying tonvard the jioints already urged bv .Sieffert 

aiifl Zockler amongst others, and esi>eci.illv reJuting hi*. fclloW' 


‘ In the unset tlf'd state ol this coiitroxersy, weight naturally 
.•flat'hes to tlu* o]>inioii ot experts on either side; and tlie above 
‘t'tenunt, whiU' opposeil If) the xiev taken in the following article 
fui the ef»istle. must Ik taken on its lUfMit^ Kd. /•; R. 


cliurehman. Pi of. \’alentine Weber. 

The tendency among adherents of the south Galatian theory 
is to }>ut the epistle as iMrlv as pos.sible, making it con ieini>ora neons 
with, it not prior to, 1 Thessaloniaiis. So Douglass Round m The 
IhfU of St Paul's Lpistlf to the (ralatiaw^ 




l^ui the (lalatian cliurclies owed their origin iu a mission of Paul 
undertaken some time l>efore he crossed from Asia to KurofK\ 
When he composed this letter, he had \'i sited the cluirches twice. 
On the former of tliese visits (iv. 13 to TTpoTcpoe), though 
broken down hv illness (2 C or. xii. 7 0 :') he Iiad been enlhusi' 
astically welcomed, and the immediate result of his mission was 
an outburst of religious fervour (iii. 1-5, iv. 14 f.y 'J'he local 

< 'hristians made a most promising start (v, 7). Ihit they failed tf» 
maintain their ardour. On his second visit (iv. 13, i. 7. v. 21) the 
aj>ostlc found in many of thein a disheartening slackness, due to 
discord and incipient legalism. Jlis j>lain-speaking gave olfeiur 
in some Cjiiarters (iv. 16), though it was not wholly ineffective. 
Otherwise, this .second visit is left in the shadow.' So far as it 
was aecompanied by warningis, these were evidenilv gtmeral 
rather than elicited by any dennile and imminent ]>eril to the 
ebiirches. Not long afterwards, liovvo\‘er, some judaizing 
opponents of the apostle (note the eontemptuous anonymity ol 
the TU'cs in i. 7, as in Col. ii. 4 i.). lioaded hy one prominent and 
i.ilinential individual (\. lo), made their ajipearance among the 
(ialali ins. j'^'omulgating a ‘‘ gospel ’ wliich meant fidelity to, not 
I’vedom from, the I.aw (i. h-iof Arguing from the Olil 'ie.'.ta 
inent, they represented Pciul’s g(>^pel as an imperfeet creed wiii( h 
re.'juiiefl to he sujiplemented by legal cxacdilmUr including 
riliiiil ohsi^rvaiuce (iv. 10) and e\'en Mnsimci'^ion,-* A\hile at the 
s iine lime they souglil lo tmdennine his aulhorilv ' by j)(»inling 
out that it was derived Irom the apasil(‘s at Jernsalein and 
liaTefori* that his teaching miisi he rjien lo the checks and le^ts 
of that orlhodox jirimilive standard which ihey themselves 

< laimed to emhodw 'I'he sol(‘\’.did cl^irlei to Al(‘.v>iani< privileges 
was oh>ervancc of the Mo^ai. law. which remained ohligatoiv 
upon pa'tiin converts (iii. i)*o, 16). 

AMien the news of this relapse lOac'iKcl Paul, matters had 
ex'idcntly not yet gone' too far. Only a few' had heeu (dremu 
ci.sed. It was not loo lale to arrest the (ialatians on their down- 
ward jdane, and the apostle, unable or unwilling to re s Ww them, 
(Icspatched this epistle. JJow or when the inlormation came to 
liim, we do not know. Jhit the gravity of the situation renders 
il unlikely that lie would dela\‘ ior anv length oi time in writing 
to counteract the intrigues of liis opponents ; to judge inan 
.illusions like those in i. t» {Ta\kon and /icTarliktrih lapse 
"till in progress), wa* may conclude that the interval hetw'een tiie 
i«-cc[)tion of the new's and the composition ot the letter inu.st have 
been comparatively brief. 

.‘\fler a short introdiic-tijii ■’ (i. 1-5), instead of giving his usual 
word of Commendation, lie plunges into a pcrs^mal and historical 
vindication ’’ of his apo.stolic independence, whic h, developed 
negatively and positively, forms the first oi the three main 

' It is not (jiiite < tear wild I wr toil e.s of tlic Judaisti* a^Urition 
wt-re already found by Paul on tins visit (so cspi'cnllv Holsirn, 
l.insnis, Siidlert, Pfli'ideri'r, \Vcis.s and WViz.sarkrr) or wln'tle i lln‘v 
.o'l' to be dated .substspient to his departure (so I’hilippi, Kenan and 
llolniann, among others). Tlw tone of .sinpn.si* win. h inaiks tin. 
opening of the epistle telks in favour of the lall»‘r Aieoiv'. J\nil 
seems to have bi'cn taken aback by the new’s of flie (i:d iti iti->’ 
de lei; I ion 

“ Ajipareiilly they were clever iiiongh to keep the (ijJ.iluns in 
ignorance lliat tlie entire 1 i\v would retjiiire to be olv yi d iv ;> 

■* “J'he critical dubiety aboui ovdt ' m ii 3 (cl Zahii’s rxi'ursus .mil 
Prof. J^akc in lixfyositor, IVIarch ipoC), p 2^0 f ) throws .1 h]i"lil doubt 
on th(' interpret. at ion ol 11. 3, but it is clear llial llie agitators had 
• pioted J'auJ’.s practice as an antlionlative .vinction ol tlu* rii»- 

■* 7 'his cle]>reci it ion is voi-^ed in tlieir c.ilcli-void oi 
( ' tliose of repiile,’ ii. Cj), wliile otler eclioes ot tluir talk cm b- 
overlie lid in sncli jdirases as " vi aic Abmliam's ‘ecd ’ (iii |C.), 
“ sinner.s ol (ieiitil**', ” (ii 1 3) and “ Jeiiisalem win* h is onr inolh' i ’ 
ii\. 2f>), a.s wi'l) a.s ni their charge.s ajtainst J\iiil ol " se. knr^ to jile iv 
men ” (1, 10) and “ prcMchiii" circimicision " fv'. 11) 

■’ Not only is the address “ to the (•lnircli'‘s ol (kditii " nniisnalh 
b.ire, but Pfinl a.ssociatcs no one witii Jiiins<’]t, eiilicr bec nise lie w.is’ 
on a jouriKw or because, .is the attacked pa. tv, he desired to ton- 
centrate attention upon his juM'.sonal comini'.sioii !l'el tin* ol 

1 S iirli-. ales colle."pies like Silas and 'l imotliv . 

" ('f. 1 l.Mi.sratlf'- ///sferv e/ y y\ Tinto\ (111 iHi-io.j), with 
the line reiinrks, on \i 17 , that "Paul stanils before u. liki an 
eaicieiit i^cneral who bare . his breist before his iiiuimoiis ii-t/ions, and 
4 iow'S theni the seals of thf wounds tlial prod uni In n no: imworlhv 
10 be called Tmperator.” 


sfyiious in the epistle (i. b^ii. 21). Jn the clo>iug pabSiige lie 
drift.s over from an account ol this interview with Peter into a 
.sort of monologue upon llie iucomjiatihilitv oi ilie Mosaic' law 
w’ith the ( hristian gii.s[H‘l (ii. J3-2i),‘ and this starts iiim afrc.sli 
upon a trenchant cx]>o.slulatioii and ajipeal (iii. i v. i2)rega«duig 
theallyniativcs of law and .spirit. J ailh dominates thi.s sci lion ; 
laith in its lustorioil career and as the \ an tage- ground ot 
( hristiunity. I he inueh-v aiuited law .shown to he merely a 

]>;-ovisi niai episode'' eulmiiiating in the gospe) (iii. 7-7^) jts a 
nie.s.sage of filial confidence and irevdom (111. 20 iv. 11). 'J'lm 
gi'iuiine " son.s of Ahraliain " arc* not legalistic jewi.di ( hri.stians 
hut tiiose who .sim])ly pi)s>es.s iaith in Jesiis ( lirisl A pa .smnaie 
outhuisl then follows (iv. 12 f.), and, harping still on Ahialiam. the 
.ipostle e.ssays. with Iresh rahhinii- diah-cti'', to establish ( hrlsH 
auity (}\ er legalism as the free and final religion lor men, ajijilv mg 
this to the moral situation of the (.ial ili ms tliem.s* l\ es (\ . 1-12). 
lliis couec‘]il iaii of freedom then leads him t«) deliiie llie moi.d 
rispoiisihiiili--. ol l]\e i.uih (v. 13 \i 10), in onlei to pieveul 
misC'oiic'i'iition and lo Ciilorce I he rdaims of the go.spel upvrn the 
individual and .social hie of the (lalatiaiis. Jlie ejalogue (vi. 
n-2i) rciti'iMte^, in a handful ol ahiupl, emphatic .senienef's, 
the mai'i ji anls ol the epadle. 

die* ailu'.ion ill^i. ii (/OL-t .r/yA/K(»/s l/iJi ft IfiiKnrn 

'^U ^l*tl \<^','*) 1 “ the l.ugc* h.old .si/e “ nj the 1, iic>i . m Paul s 

luindw'rilmg, hut the ohp*. t and :•( ojx oi ihe releieuce are 
matters ol dispute. It 1. " ii sc-nsali »:ial lic.tdiug * (I'indl.iv), 
hut it mav I'iilier n‘h‘i to llic* wli )!.* ipldl.' (so /vug.usiUK', 
( hrvso.^lom, \*e., lolloued hv Zalm) oi . as mod bold (wjih 
Jerome) to the postsi iipt (\ 1. 1 j it's). Pa.nl c ommoulv due taled his 
I'‘tteis. llis use* ol the autogiMiih lii'ie ma\ have been lo j)U vent 
an\ .suspicion ol a lorgc ry 01 to in.uk the* peisoual c*mi>)i . ol his 
nie:>.sagi*. In any case it isu-onned tfi.d the (ialali .n , ku 'W In^ 
handwruing. ItisunlikeK llidic in a rlecl this jiost .erifii lioiu a 
feeling (d' irom .tl ])la\ lulni*s-,. to m.dve the (iaiati uis leali/i that, 
alter the sterimc*.ss cd the eurlv chajdei;,. h,* was now iu*iiUiig 
them like c'hihPen, ‘‘ pi, i\ fulls limliiig that snielv llie luge 
letters will touc h their hearl.s " (so 1 k is.unanii, Jiihlc-Sl^nln s 
( ’ jb f.). 

C'lrlic*-* dln.si m to ini* ejiislh is the noli' e of iLs im lusion 
111 Mau'ion's c anon, hill almost veri>al ec hoes of iii. 10-13 are to he 
heanl in Justin Martyr’s /)/b/. \{ iv.-xc'v. ; it was cerlainlv known 
to Polycarp, and as the 2nd (‘ciiliirv advance' the evidence id 
its ])opularilv mullij)lr‘7 011 all sidc*.s, Innn Ptolemaeu.' and the. 
Ophites to irenaeus -md the jMiirainnan canon (cl (ivegoiv's 
i ('(uion aud ’lex! tij .V. 7 \ i<K'7, pp. 201 203). It is no longer 
’ neee.ssarv fir serious erjlic ism lo retute the (ihjec'tions to its 
j aulhenlic ily raised during the H)tli eenlurv in c ei lain cjuartei.s ; 

I as Macaiilav said of the autlienticit\ c)l ( ae.siir’s c'omnientaries, 

I “ to doubt on that subjeei is the mere rage* ol seejilic iun. 

’ f'l T. TI Uo en’.*- 111 iSC) I \tis<,s i i; .'iic tin mdiiett 

abstr.nt ol tin s|)<*({)i s aigiim<iil, but m xeisv.-, i^S 2J lljc apo.stle, 
caiiie<l .aw.iv bv the ihou^lil .md baiin i ol thi moment he die 
tales to his ;im.mueiisis, forgi ls the oiigusd .silualion. 

^ 'rim.s Paul leversos tin oidm.oy lahbmu' doctrine wlinli tain;ht 
(f f K'lddiislnni, v», b) Jhat tin- I >\\ was given as the diviin lemedv 
fo! th< evil i/,./’/ ol m.tn. So Jai bom being a remedv. In* .iigues, il 
IS ciii aggi.iv at mil 

'• .\((<mbng to Pintail b, t .ilo tlie del**! wrob* IhsIoiks Iot the 
Use ol Ills .son i'Si/j yM/K km ypafynoir |( I i‘ leUl Nn/c.V 

nn Tiatisldtmn ,>f ihi \r,r 7 'i j) i"i) H the* p<»mt of 

(til \i 11 jiv*s in ih( .sj-«t ol tlie 1 dlei.s, I'.o.i uinoi li.iv* lonU'iii' 
idile.l lopies o! the epj.stie being iiifidi lie mu U li.ive assumed 
til it the autogi.iph would le.iib ;dl llu I'KiI . Iiuk lic^ (cl 1 Iw-s 
m 17, with Iv WtlutW, /ohninnnr < ttaninnn , ]>]> 

' I'cW i'ypi.pv tin* epl-tolnv ao.il, .i1 I ht close «d a ietl< r, c i. 
\i*ii Auah, 1, o 2 s, fhiic J 120 o l-'ia i.j (LXXl and J u.uan, 
DrtL A/c‘co x 

*' llenumu S- hui/-*’;- .illeu.jU to bun'’, out the Idi ition ol tie 
lile» N ’1 . literature lo (i.iliti.m- (/b.' / b //e;;//^ / i/vM/ ifi ^ 

Leipzig, i<ioo invf.h < ie)>i ated c sayeialioic- ol tl).' Ill* on y 
I \ i leiwe 

Cf esjjM'ldlv L (flot’s hie ixHt'h tit (iil/oti fl'itt fl'*i 

iL'ijizig, iSoo! ,.ud P* djon's i'*)>Iv to ^tec k .‘ii'l 1 omaii \L^cp - 
hnlis'hf Imr >'('( f th u Hvirf <a;/ /’ mm tit (tol ^ lK> 5 o) I lu 

I u'didi le.uler lu.iv consult S hmi*d*T- .'oticl" ( ibcady lefeiied 
Ifj and 13 j K I Kiii 'w lui'f s I'hr J t Annony of Si Paul t ' 1 In l^.I 
: loo*;). 2'^ f 
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Even the problems of its integrity are quite secondary. Marcion 
(rf. 'reri. Adv, Marc. 2-4) removed what he judged to Ixi some 
interpolations, hut van Manen’s attempt to prove that Marcion’s 
t(jxt is more original than the canonical {Theolo^. Tijdschrift, 
1887, 400 f. 45 1 1 ) has won no support (cf. C. Clemen’s refutation 
in Die Kinhrilltchkcil der paulifj. Briefc, 1894, pp. 100 f. and 
Zahn’s Gachichte d. N.T. lichen KanonSy ii. 409 f.), and little or no 
weight nltaelies to the attempts made (e.g. by J. A. Cramer) to 
flisenlangle a Pauline nucleus from later accretions. Even 
I). \ biter, who applies this method to the other Pauline epistles, 
iiflmils that (lalatians, whether authentic or not, is substantially a 
literary unity {Paulus und seine Bricjey 1905, pp. 229-285). 1'he 
frequent roughnesses of the traditional text suggest, however, that 
here and there marginal glosses may have crept in. Thus iv. 2^0 
(to ya/) !l'tm o/)os' cfrrte fi' t»/ 'Apaf'lu^) probably represents 
the exj)lanatory and prosaic gloss of a later editor, as many 
scholars have seen from Pentley (Opuscida phihlogica. 1781, pp. 
553 f.) to 11 . A. Schott, J. A. (Varner, J. M. S. Paljon and C. 
Holsten. The general style of the epistle is vigorous and unpre- 
medilat(‘d, “ one continuous rush, a veritable torrent of genuine 
and inimitable Paulinism, likt; a mountain stream in full flood, 
such as may often have been seen by his Galatians ” (J. 
Maegregor). Put there is a certain rhythmical balance, e‘-q3ecially 
in the first chajiter (cf. J. Weiss, Beitraxe znr pauliti. Rhetnrih, 
1S97, 8 f.) ; here as elsewhere the rush and flow of feeling carry 
with them some care for rhetorical form, in the shape of 
antitheses, such as a pupil of the schools might iriore or less 
unconsciously retain.* All through, the letter shows the breaks 
and fiauscs of a mind in direct contact with some pia'sonal crisis, 
llurrii'd, un(‘onncctcd sentences, rather tlian sustained argument, 
are its most charaet eristic' features.- The trenchant re- 
monstrances and fiery outbursts make it indeed “ read like a 
dithyramb from beginning to end.” 

Jinn looaApuv. Of niojv modcTii editions in Knglish, (he most 
eoinpeteiU Jiie those of C, |. Elhcotl (4tli eel., 1867, .strong in lingu- 
ist le und r.oonin.^iioiil tnateri<il), Prol. h'rulie (luhnhurgh, i860), 

|. T1 Liglitfool (iilh C‘d , Dean Allord (3rd cd., 1862) aiul 

l'\ Peml.dl (i'xpnsil'ti's Crcch 'rcslumcwly itK»0 on the ('freeU (ext , 
IM S.imluv (in Kllieott'.s Commeutary, 1870), Dr Jas. Macgiegot 
(ICdinhiirgh, i87()), II. Jovvett ( o’d ed., 1804), Ihixtahle {f^itlpU 
('ommt'Ht.y i8Sr,), ill Ag.ir Heet (London, 1883, cScc.), Dr W. F. 
Atleney {Crutiivy liihl'). Dr K. II. Perowne [Canthridf^e ffihle. iSgo) 
.'ind Dr jaines Dininmond {Intcwat lUnnHu^oks to N.T., i8iio) also 
eoinineiit cm tlx* English tc‘xt. Tlu* editions of Liglitfoot and 
lowett aie especially valuable lor their subsidiary essays, and Sir 
W M Ka inlay's Historical Commentary on Oahtians (1809) contains 
.iicliaeohigieid and hi.slorical inaleiitd which is often illutninatiiig. 
riK’ I’leiieh editions are lew and minoi, tho.se by i\. Sardinoux 
(Vah nee, 1837) and E, Keuss (1878) being adecpiate, however In 
(h rinauy ihe two most iip-to date I'ditions are by F. Siefferl 
(m Miyei'.s Comment. f 1800) mid Th. Zahn (2nd (*d., 1007); these 
siipt r.si’de ino.st ol the earlier wc^rks, but 11. A. St hod (1834), .\. 
Wicst'hM ((idtliiigeii, 1850), ('. 15 Winer (4II) ed., 1830), J. F K. von 
Hofmann (2nd ed., 1872), Plnlijrpi (1884), K Lipsms (jnd ed.. 
Hand -Commentar, iSoj), and /bokh*r (2nd ed., j8<q) innv still be 
ronsulled with advant.ige, while Hilgenlehl’s commentary (1832) 
distusst's acutely ihe luslorical pioblems of the epistle Iroin the 
.standpoint t>l i5:iur's erilicisin. 'Die works of .‘\. Schlatter (2nd ed., 
1804) and W. Hou.sset (in Die Sehriften des .V.7'., 2nd ed., 1907) are 
inoie jnipnlar in ( har.u ter. 1'. Windist'hmann (Mayence, 1843), 

!•' X. Jb illimayr (i8f)3), A. Sth.'ltei (Munster, 1800) and F. Comely 
(1802), also in Cnrstfs ^nifftinac sacrae. to<> 7) are the most .satis- 
lartory modem editors, Irom the Komaii ('ntholic elnirch, but it 
should uol be forgotten that the i6(h c< iiturv produced the Litcralis 
(\h.*sith) ol (\ijetan (Eoim*, i32«)) anrl Hie similar woik of Pierre 
Maiahon » (SaKimaiiea, 1390), no le.ss than the epoch-making (‘dition 
of Lu(h< I il.atin, 1319, A'c.; CbTinan, 1323 i . Englisli, 1373 I ). After 
Falxin ami (Irotiu.s, H. E, O. P.iulus (.Lrs ApoM V. Lehilou'fe 
an die (.utl it JHinirt Christen^ 1831) wms perhaps the mo-,! inde- 
pendent interpreter. For th(‘ p.i(ristic editions, see tlu* introductorv 
sections III /aim ami Lighdoot. The religious thought ot the eju'-tle 

* ('oinpan‘ the miiiule aiialy.sis ot the whole epistle in 1', Bla.ss, 
/hi l\h\tlinien der nsfanischen und lomisihen Kunstpio^a (1903), 
IM’- 4 5 5.5. 204-2 iC), wheie, howev'er, this feature is I'xaggeiated into 
imieality. I’lie comie trimeter in Philipp, iii. 1 (C^xol niv ovk oKvijfibv. 

5' Cio<i,c.\is) may well be, like that in i Cor. xv. 33, a reminiscence 
of Menandei . 

“ 1 his atl'-cD even ttie vocabulary wliich has also " einen gev.'is.sen 
vnlgaren Zug '* (Nageli, Dei iriu/si /;n/T dch Apostcls Paulas, 1903, 
PP :s- 7 ol 
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i.s admirably expounded from different staudjioints by C. Ilolsteii 
{Das Evangelium PauluSy Teil I., i., 1880), A. B. Bruce {St Paul's 
Conception of Christianity ^ 1894, pp. 4Q-70) and Ihof. G. G. Findlay 
{Expositor's Bible). On the historical a.spccts, Zimmer {Galat. und 
A pastel gesehUhtc, 1882) and M. Thomas {Milanges d'hisioite el 
de liti. religieitse, Pari.s, 1899, pp. 1-T95) arc excellent ; E. H. 
Askwith’s cs.say {Epistle to the Galatians', its Destination and Date, 
1899) advocates ingeniously the south Galatian theory, and W. S. 
Wood {Studies in St Paul's Epistle to the Galatians, 1887) ciiticizc‘s 
Light foot. General studies of the epistle w'ill be found in all bio- 
grajihies ot Paul and histories of the apostolic age, as well as in w’orks 
like Sabatier's The Apostle Paul (pp. 187 f.), 15. \\h Bacon’s SUny of 
St Paul (pp. 116 f.). Dr K. D. Shaw's The Pauline Epistles (2nd ed., 
pp. 60 f.), R. Maiicino, 11 Custtanesimo net primi secoli (1902), i 
j>p. Ill f., and Volkmar’s Paiilus vom Daniashus his zum Galatcrhriej 
(1887), to which may be added a .series of jiapcrs by Tlaupt in Deutsche 
Eeang.-Bldttcr (mo.i), 1-16, 8()-io8, 161-183, 238' 259, and an esarlier 
set by Hilgenleld in tlie Zciisihrifl fw iviss. Theologie (“ Znr Vor- 
gesclnchte dc'sCial ” i8()0, j>p. 206 f., i86C), jip. 301 f., 1884, pj), 303 f.). 
Otlim monogra])hs and ej-.says have been noted in the course of this 
article. See further under Pai l. ( j. Mt.) 

GALATINA, a town of Apulia, Italy, in the province of Lecce, 
from which it is 14 m. S. by rail, 233 ft. above sea-le\Tl. Pop. 
(1901) 12,917 (tow'n) ; 14,086 (commune). It is chiefly remark- 
able for the fine Gothic church of St Caterina, built in 1390 by 
Raimondello del Balzo ( 3 rsini, count of Soleto, with a fine portal 
and rose-window, 'i he interior contains fre.scoes by Francc.sco 
d’ Arezzo (1435). The apse contains the fine mau.soloiim of the 
son of the founder (d. 1454), a canopy supported by four columns, 
with his statue beneath it. 

GALATZ (Cala^ii), a city of Rumania, capital of the depart- 
ment of ('ovLirlui ; on the left bank of the river Danube, 90 m. 
W. by N. of its moutli at Sulina. Pop. (1900) 62,6718, including 
12,000 jews. The Danube is joined liy the Sereth 3 111. S.W. ol 
Galatz, and by the Truth 10 m. IC. (jidatz is built on a slight 
eminence among the marshes which lino the intervening shore 
and form, beside tlic western bank of the Pruth, the sliallow 
mere (ailed Lake Bratyeli {Bratvpd), more than 50 sq. m. in 
extent. W ith the disappearance, towards the close of the 19th 
cenliirv, of most of its older (juarters in which tlie crooked, ill- 
pavTcl streets and insanitary houses v\x*re liable to b(* flooded ever) 
year, the city improved rapidly. Embankments and fine (juays 
were constructed along the Danube ; electric tramways were 
opened in the main streets, which were liglitcd by gas or 
electricity, and pure water was supplied, 'ilie higlier, or north- 
western part of the city, which is the more open and comfortable, 
contains many of the cliief buildings. 'J'he.se iiK'lude th(^ pre- 
fecture, consulate, pri.son, barracks, civil and military hospitals 
and the offices of the international commission for tlu* control of 
i the. Danube {q.v.). llie bishop of the lower Danub#e rosidi^s at 
Galatz. 'rhere are many Orthodox Greek, Roman Gatholic and 
j other churches ; the most interesting being the cathedral, and 
I St Mary’s church, in which is the tomb of the famous ('ossack 
chief, Ma/.eppa (1644 - 1 709), said to have been rifled of its contents 
by the Russians. Galatz is a naval station, and the headquarters 
I of the III. army corps, protected by a line of fortifications which 
I extends for 45 m. E. to Foc.shani and is known as the Sereth line. 
But the main importance of the city is commercial. Galatz is the 
chi(*f Molda\'ian port of entry, approached by three waterways, 
the Danube, Sereth and Pruth, down which there is a continual 
volume of traffic, except in mid-winter : and by the railways 
which intersei't all the richest portions of the country. 'IV.vtilcs, 
machinery, and coal make up the bulk of imports. Btisidcs a 
large trade in petroleum and salt, Galatz ranks first among 
Rumanian cities in its export of timber, and second to Braila in 
its export of grain. Tt po.s.sesses many .saw-mills, paste-mills, 
flour-mills, roperies, chemical works and petroleum refinerit^s ; 
i manufacturing also metal ware, wire, nails, soap and candles. 

I Voh.scls of 2500 tons can di.scharge at tlie quays, but cargoes 
! consigned to Galatz arc often transhipped into lighters at 
i Sulina. The shipping trade is largely in foreign hands, the 
principal owners being British. 

GALAXY, properly the Milky Wav, from the Greek name 
o yahi^ias, SC. kvkXo^, from ydXa, milk, cf. the Lat. via lactea (see 
Star). The word is more generally employed in its figurative or 
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transferred sense, to describe a gathering of brilliant or distin- 
guished persons or objects. 

GALBA, SERVIUS SULPICiUS, Roman general and orator. 
He served under Lucius Aemilius Paulus in the third Macedonian 
War. As praetor in 151 B.c. in farther Spain he made himself 
infamous by the treacherous murder of a number of Lusitanians, 
with their wives and children, after inducing them to surrender 
by the promise of grants of land. For this in 149 he was brought 
to trial, but secured an acquittal by bribery and by holding up liis 
little children before the people to gain their sympathy, lie was 
consul in 144, and must have been alive in 138. He was an 
eloquent speaker, noted for his violent gesticulations, and, in 
Cicero’s opinion, was the first of the Roman orators. His 
speeches, however, were almost forgotten in Cicero’s time. 

Livy xlv. 35 ; Appian, 58-60 ; Cicero, De oral. i. 53, iii. 7; 

Brutus 21. I 

GALBA, SERVIUS SULPICIUS, Roman emperor (June a.d. 
68 to January 69), born near Terracina, on the 24th of December 
5 n.c. He came of a noble family and was a man of great wealth, 
l)ut unconnected either by iiirth or by adoption w'ith the first six 
Caesars. In his early years lie was regardi-d as a youth of 
remarkable abilities, and it is said that both Augustus and 
Tiberius prophesied his future emiiuinre ('facitus, 20 ; 

Suetonius, Galba, 4). Praetor in 20, and consul in 33, he acquired 
a well-merited reputation in the provinces of (iaul, Germany. 
Africa and S])ain by his military capability, strictness and 
impartialily. On the death of Caligula, he refused tlic invitati(»n 
of his friends to make a bid for emjiire, and loyally served 
Claudius. For the first half of Nero’s reign he lived in retirt*- 
ment, till, in 61, th(‘ enifieror bestowed on Iriu the province of 
llispania 'farraconensis. In the spring of 6tS Galba was inhirmed | 
of Nero's intention to put him to death, and of the insurrection of j 
Julius Vindex in (iaul. lie was at first inclined to loiluw the j 
example of V'^index, but the defeat and suicides of the latter | 
renewed his hesitation, 'fhe news that Nymphidius Sahinus, 
the praefect of tlie jiraetorians, had dec lared in his favour rcviv(‘d 
Galba’s spirits. Hitherto, he had only dared to call himself the 
legate of the senate and Roman people ; after the murder ol 
N(‘ro, he assumed the title of Caesar, and marched straight for 
Rome. At first he was welcomed by the senate and tlu; jiarly (»t ; 
order, but he was never popular with the soldiers or the peojile. j 
lie incurred the hatred of the praetorians by scornlully refusing j 
to pay them the reward promiseil in his name, and disgusted the j 
mol) by his meanness and dislike of yiomp and disjilay. His 
advanced age had destroyed his energy, and he was entirely in 
the hands of favourites. An outbreak amongst iIhj legions ol ; 
Germany, who demanded that the senate should choose another j 
emperor, first made him aware of his own unyiopularity and the ; 
general discontent. In order to check the rising storm, he | 
adopted as his coadjutor and successor T.. ('alpuriiius Piso Friigi i 
Licinianus, a man in every way v/orthy of the honour. His ! 
choice W'as wise and patriotic ; but the piipulact^ regarded it as a j 
sign of fear, and the praetorians were indignant, because the 
usual donative was not forthcoming. M. Salvius Otho, formerly 
governor of Lusitania, and one of fJalba’s earliest supporters, 
disappointed at not being chosen instead of J^iso, entered into 
communication wdth tla^ discontented praetorians, and was 
adopted by them as their emperor, (jalba, who at once ^et out to 
meet tlic rebels — he was so feeble that he had to be earned in a 
litter — was met by a troop of cavalry and butchered near the 
Lacus Gurtius. During the later period of his provincial ad- 
ministration he was indolent and apathetic, but this was due | 
either to a desire not to attract the notice of Nero or to tlH‘ j 
growing infirmities of age. Tacitus rightly says that all would j 
have pronounced him worthy of empire if he had never been | 
emperor (“ omnium consensu capax imperii nisi imperasset ”). 

See his lile hy IMutarch and Siielonius : Tacitiih, Hisinrirs, i. 7-40 ; ; 
Dio Cassius Ixiii. 23 Ixiv. 6 ; B. W. 1 Icndcrson, Civil War and 
Rebcllioti in Ihc Roman Emjjirc, \.ik 60 yo (1908) ; \V. A Sy>ooner, 1 
On the Characters of Galha, Otho and. ViteUius in Introd. to his e<lition '■ 
(1891) of the Histories of Tacitu.s. ! 

GALBANUM(Hel). Hdheitdh ; Gr. x^iX/Sduii), a gurn-rcsin, the ! 
product of Ferula galbauiflua. indigenous to Persia, and perhaps ' 
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also of other umbelliferous plants. It occurs usually in hard or 
soft, irregular, more or less translucent and shining lumps, or 
occasionally in separate tears, of a liglit-brown, yellowish i»r 
greenish-yellow colour, and has a disagreeable, bitter taste, a 
peculiar, .somewhat musky odour, and a specific gravity of 1 *2 1 2. 
It contains about 8 % of terpene ; about 65 % of a resin which 
contains sulphur; about 20 of gum f and a very sinull 
quantity of the colourless crystalline substance uuibt'Uif crone, 
Galbanum is one of the oldest of drugs. In l^xodus 
XXX. 34 it is mentioned as a sweet spice, to lie used in the making 
of a perfume for the tabernacle. Tlippoi'rates employed it in 
medicine, and Pliny (.Va/. Hist. xxiv. 13) a.s^rilM^s to it extra- 
ordinary curative powers, concluding his account (»f it with the 
assertion that “ the very touch of it mixed wdlh oil of spond\ liuni 
is sulTicicnt to kill a serpent.” The drug is occasionally given 
in modern medu-ine, in doses of from five to fifteen grains. It 
has the actions common to subslanccs containing a resin and a 
volatile oil. Its use in medicine is, however, obsolescent. 

GALCHAS, the name given to the highland tribes of herghana, 
Kohisian anti Wakhan. 'fhese Aryans of the Pamir and Hindu 
Kush, kinsmen of the Tajiks, are identified with the Calcicnus 
populi of the lay Jesuit Benedict (iocs, who crossed the Pamir 
in 1603 and described them as ‘‘ of light hair and heard like tlie 
Belgians.” 'I'h(‘ w'ord “ Galeha,” which has been exjdaineil a.s 
meaning ‘‘the hungry raven who has withdrawn 10 the 
mountains,” in allusion to the retreat of this branch of the 'l'a)ik 
family to tin* mountains to escapt* the 'fatar hordiss, is jiiobal)!) 
simply thi* Persian gahha, “ clowm ” or “ rustic.” in rclcrcmc to 
their uncouth manners. The (iaichas eonfonn ph) sii ally to 
what has b(‘en called the “Alpine or (Vltic Fnropean race,” .so 
nuirh .so that I'renrh anthropol(»gisls have termed them “ these 
belated Savoyards of Kohistan." DTI)falvy describes them a.s 
tall, brown or bronzed and even white, with ruddy checks, blai k, 
('hestm t, sometimes red hair, browai, blue or grey eves, iumi' 
oblique, well-shaped, .slightly curved nose, thin bps, oval Ian- and 
round head. 'Thus it s(‘eni.s reas(niable to hold that tln‘ Gah ha.s 
repre.^ent the most eastern extension of the Alpine rar*e Ihrougli 
.Armenia and th(‘ Jkdvhtiari uplands into eenlial .A.sia. '1 he 
Galchas for lhi‘ most jiart profess Sunnite Mahomni<‘daniMn. 

S<*e Koheri Shaw, “On tlu‘ (ialtc-hah I .languages, “ m Jmou, As 
Soc, Genial, xlv (1870 , and xlvi. (1877) ; M.igii J. P.iddnlgh, I nhes 
of the n indoo-Kiiosh (('.ihiilta, 1880); lion Mountst ti.o f Idj/lim- 
.Mone, An A f count of the Kingdom tif Cauhnl (1815); liiiH dc in 
sucieti- d'anth>of>t)loiiiv de Pans (1887); f'liailcs Jui/'ein' D’t’il.iJx/ 
ck* M«‘7f)e-Koev»*sd, J rs Arvens (i8oO), and in Recur d'anthi>>f*o~ 
loffitt (1870), and JiuU. dr la soi , de f^t.of;t. (Jum- 1878) , \V. Z y, 

Races of ICuvope (.\ew ’S'oik, 1890). 

GALE, THEOPHILUS (1028 1678), ICngli.sh nom onfoinusi 
divine, was born in 1628 at Kingsteignton, in Devonshire, wliere 
his father w'as vicar. In 1647 he was cntiacd at jMiigdalen ( ollege, 
Oxford, where he look his B.A. ilegree in 1641), and M.A. in ids'Z- 
In 1650 he W'a.s nuule fellow and tutor of liis (‘oliege. He remained 
some years at Oxford, di.scharging actively the duties of luloi, 
and was in 1657 appointed a.s prein lier in Wiiu hester cathedial. 
In 1662 he refusetl to submit to tln‘ Act of Ihiiiormity, ami was 
ejected. He became tutor to tin* sons of Lord Whaitcm, whom he 
accompanied to the Protestant collegia of Caen, in Xoimand), 
returning to Kngland in 1665. 'fhe lattcT |)(nlJon (‘f hi^ lile he 
pa.ssc!d in London as assistant to John Rowe, an Independent 
minister who had charge of an important ehnich in Ilolhorn ; 
(iale siKTeeded Rowe in 1677, and ched in the* hallowing year. 
His principal w'ork, The Court of the Gentiles, which apjicMi . cl in 
parts in j66c;, 1671 and 1670, is a strange storehouse of mecel- 
laneous philosophical learning. It re.seinbles the* Inlettnliud 
System of Ralph Cudworlh, though inucdi inferior to that wori. 
both in general construction aiicl in fumlamcntal idea. Gale’s 
endeavour (l)ased on a hint of (irotius in De ventale, i. lO) i^ tr> 
prove that the* whole philosophy of the Gentiles is a di.st«»rled or 
mangled rc*produc*lion of Bihlkal truths. Just as Cmiworth 
referred the Dcanoci itc^an doctrine of atoms to Mosc-^ as the 
original author, .so (iale tric's to .show that the various .s\ stein.'> 
Greek thought may he trac;cd back to Biblical .sources. Like so 
many of the learned w’orks of ihe J7tli (i.-ntiiry, the Coint of the 



398 GALE, THOMAS— GALEN 


Genuh’sh i\ rhaolic and iinsy.stomalic, wliilo its erudilion is 
rendciT-d almost valueless hv the eomplete absence of any critical 
discnniination. 

His other wiitin^s .m* A Tnte Idea of Jansevi^ni (10O9) ; Tftet)- 

f) htly itr a Discourse of the Saint’s Amitir with God in Chnst (1O71) : 
Anatoniie of Infidehtie (1072) , Idea theoloyjue (107.^) ; Philosojditit 
geneiali'-' (107(9 

GALL^, THOMAS (? 1636-1702), Juif^lish classital scholar and 
antiijuariaii, was horn at Scruton, \"()rkshire. Tie was educated 
al Westminster school and Trinity (oilcan', f anihridge, of whhh 
h(‘ ixuanie a fellow. In Udd) lu- was appointed regius professor 
(»f (Ireek al (anihridge, in i()72 high master of St KiuVs school, 
in 1076 prehciulary of Si Paul’s, in 1677 a fellow of the Royal 
Society, and in 1(197 York, lie died at York on the 7th 

(or Slh) of April 1702. lie published a collection, Opustuln 
niyflii a, ctliica, it /?hystia, and editions of several (Ireek ajul 

L.ttiii (Uithors, but his fame rests chiefly on his collertion of old 
work^ bearing on l^arly Laiglish history, entitled JlisUnor 
Afigluiuiae sen f^toies and Uisloriae Ilnlniinictu\ Saxoiticiu . 
Aiiglo-Danirac Sirifdon's AH’. Tie was the author of the inscrip- 
tion on tlie Lfunlon .Monument in whiih the Roman (atholics 
were accused of having original crl the great lire. 

See J. Iv. H. Ma\or, Candjiid^e in the Tune of Queen Anne, 

GALG. 1. (A word (jf obscure origin ; possibly derived from 
Han. ga/^ mad or lurious, sometimes applied to wind, in the sense 
ol boisterous) a wind of considerable power, considerably 
stronger than a breev.e, but not severe enough to be called a storm. 
In nautii al language it is usually combinerl with .some qualifyinj* 
word, as “ hall a gale," a “ stilT gale." In poetical and rigunili\e 
language “ gale " is often used in a pleasant sen.se, as in “ lavoui- 
ing gale " ; m Anieri' a, it is u.scd in a slang sense tor boisterous or 
c\('ited behaviour. 

2. 'I'he payment ol rent, customs or duly at regular intmaK : 
a hanging gal** " is an arnwr oi rent lelt ove. after each suc- 
cessive “ gale " or rent day. The term survives in the Forest ol 
i)(*an, lor leases gianted to the “ Irec miners " of the forest, 

g] anted by th»* “ gaveller " or agent of the *'rown, and the term is 
also applied to tla* r<»yalty paid to the crown, ami to the area 
mimal. 'Hk* waad is a *;ontrmted lorm ol th*‘ (). Eng, ga/’/, 
whii'h survives in “ gavel," in gavelkind (1/ r*.), and in the name ol 
the oHk*(‘ mention***! a’novc, 'riie root Irom whiih tho.se wokE, 
derive is that *)f “ give." 'rhrongh l^atinized lorms it apyiears iti 

3. 'The |)0[)ular name ol a filant , alM» knowai ns the .swvet gtd** or j 
gaiil,sw('et willow, bog or Dutch myrtle. I'lie Old English lorm of | 
th** w.ird is gni^d. It i'. a >mall, twiggy, r sinoiis fragrant shrub | 
found on bo",s and moors in th** llritish Islamls, and widi-lv | 
distributed in th** north temperate zone. It has narrow*, short- j 
stnlkf'd leaves and incon.'^picnous, apetalous, unisexual flowers ! 
Ixu'iu* in short spik**s. 'I'It* small tlrupi*' like fruit is attac'herl totlu- * 
persist**!)! bracts. Th** lea^'e'^ are use*l as tea and as a c*>untrv i 
medii im* John ()(‘rard (I/crhall, p. 1 22S) des*Tibes it as sweet } 
willow* or ganle.and refers to its use in beer or ale. 'I'he genus j 
Mvricd is the type of a small, but wi*lelv distributed onler, 

'ricticcae, w'hich is pla«'cd among tin* apetalous families ol I 
Die Uvledons, and is perhaps most nearly allu'd to the willow* ( 
fainiK'. Mvrica ccrijira is the candleberrv, w'ax-mvrtle or wax- | 
Uo<A,i.vX I 

GALEN. CHRISTOPH BERNHARD, V KKIIIFKR VON (l(>0('.- | 
11*7^). prince bishop of Munster, belonge*! to a noble West- I 
phalian familv, and was bom on the T2th of Oi'tolx’r i(>o6. ; 
Rediu'e*! t*> ])ovcrry through the loss *)i his paternal inherilanee, ' 
h.c took h*'ly *aders ; hut this ilid not pri*vent him from fighting | 
on the side of the emperor herdinaml III. during the cmudmling | 


I and after the peace which followed the <JJiristian victory at St 
j (jotthard in August 1664, he aided the English king Charles il. 
, in his war with the Dutch, until the intervention of Louis XJ V. 

I and Frederick William 1 . of Brandenburg compelled him to 
! make a disadvantageous peace in 1666. When (jalcn again 
attacked Holland six years later he was iu alliance with Louis, but 
he soon deserted his new* friend, an*l fought for the emperor 
J^eopold 1 . against France. Afterwards in conjunction with 
Brandenburg and Denmark he attacked Charles XL of Sweden, 
and eonquered tlie duchy of Bremen. He died at Ahaus oi: the 
J i^th of September 1678. Galen showed liimself anxious tu reform 
the chureh, hut his chief energies were directed to increasing lii.> 
power and prestige. 

See K. Tiickhig, Gesihiihle des Sii/ts Munster untei C. P. eon 
Galen (Mun.sler, tS() 5) ; P. C'orslu-n.s, lienuud van Galen, Voish 
I fiissihofy van Munstn (K*>tl*T(lam, icSyj) , \ llii.sijig, 1 -ni stbisthof 
i C. ft con Galen (Munster, 18X7) ; and ('. BTiiikiimiiii in tlie luiglish 
; lltstoiKul Nevieiu, \()1 .\m (lotiOL 'riu*ie i.-; in (In* Biili.sh Miiseuin 
a jio(nn prinleil m entillr.l Letter to the hishnft of Munstei 

I tonlaming a Panegyrirk of his hcioidt achieerments in heron k eevse. 

GALEN (or ('.alenus), CLAUDIUS, *::illul (killien by Chaiuvr 
I and other writers of th** middle iiges, the riuxsL celebrated ol 
j ancient medical w'ritcrs, was born at Pergamus, in Mysia, about 
I A.i>. 130. His father Xicon, from whom he received his early 
1 education, is descrilx'd as remarkable both for excellence *>f 
i natural disposition and lor mental culture ; his mother, on t!u- 
[ cither hand, a])pears to have been a .second Xanthippe. In i4(» 
j (hnlen began the study of medicine, and in about his tw'cntietli 
! v*w he lelt Pergamus for Smyrna, iu order to place him sell 
I under the instruction of the anatomist and physicnan Pelops, and 
of the peripatetic philosopher Alhinus. He subsequently visile*! 
other cities, and in 158 returned fnim Alexandria to Pergamus. 
A few y*?ars later he went for the first time to Rome. There he 
healed Eudemus, a eclehratcd yicripatetic philosopher, and other 
persons of distinction ; and ere long, by his learning and un- 
paralleled success as a physician, earned for himself the titles ol 
“ Paradoxologus," the wonder-syieaker, and “ Paradoxopoeus," 
the w*)nder-worker, thereby incurring the jeal*>Uhy imd envy of 
his fcllow-prac'tilioners. Leaving Rome in i(>8, lie n*pairod to 
his native city, whence he was .soon .sent for to Acjuileia, in 
Venelia. by the emperors Lucius Verus and Marcus Aur* lius. In 
T70 he returned to Rome with the latter, who, on departing 
theiHv to eondiuT the war on the Danube, having w ith dilTu'ulty 
be**n persuaded to dispense wdth his ])crs*)nal attcmlancc, 
app*>int<»<l him medical gu.irdiaii of his son C'omin*)dii.s. In 
Rome Galen remaine*! for some years, greatly extending lii> 
reputation as a physician, and wu'iting some ol his most important 
(realises. It would appear that he eventually betook himself U> 
Pergamus, after spending some time at th*.* island of LeiTin(i:>, 
wluTc he learned the method *)f prc])aring a corLiin pojnil.ir 
medi<'ine, the " terra lemnia " *)r ‘‘ sigillata." Whether he e\ er 
revisited Rome is uncertain, as aE*) an* the time ami jMacc of his 
death. According to Suidas, he died at the ag** *)f seventy, or in 
the year 200, in the reign *)f Septimius Severus. Jf, how'(;v**r, 
WT are to trust the tc-stiinony of AViul-fanij, his decease took 
place in Sicily, when he w^as in his ei ’litielli year. Galen wa‘i one 
of the m*)st versatile and accomplished writer.s ol his age. He 
r*mjp*>se*l, it is said, nearly 500 treatis*’s on various subjccls, 
inrlmling logic, ethics and grammar. Of the published works 
attributed to him, 83 are recognized as gimuinc, ig are of doubtful 
authenti*'ity, -15 are confessedly spurious, k) arc fragments, and 
15 are not*\s <jn the writings of Hippocrates. 

Galen, wlu) in his youth was carefully trained in the Stoic 
philosophy, w^is an unnsually prolific wTitcr on logic. (Jf the 
numerous eommenta.ries and original treatises, a catalogue of 


stages of the 'Phirtv Years' W.u*. In i(\^o he su*"('eede*l Ferdinaml 
of Bavana, archbishop of ('ologne, as bishop of Munster. .After 
r**st(*ring some d**gree of r ; * ' and prosperity in his ])rinci]nility, 
GaU n ha*l to cont**r.d with a formidable insurrection *m the part of 
the citizens of Munster : but at length thi> was rnished, and the 
bellicose bishop, who maintained a strong armv, lieramc an 
im])ortant pors«)nage in Europe. In 16(14 chosen one of 

tl'C directors of the imixrial army raise*! to fight the Turk : 


i which is given in his w'ork De profviis libris, one *>nly has come 
; d<^w'n to us, the treatise on Fallanes in dictione (Hc/u tmv Kara 
I TTp' fTinfiurfmTiov). Many points c f logit'al theory, how*.‘v**r. 
i are discussed in his medical and scieniific writings. His name is 
I jxrhaps best known in the hisUiry *)f logic in connexion with the 
' fourth svllogistie figure, the first distinct statement of which was 
I ascribed to him by Avi^rroes. 'I'here is no evidence from Galen’.s 
I own w'orks that he did make tliis addition to the doctrines of 
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syllogism, and the remarkable passage quoted by Minoides 
Minas from a Greek commentator on the AfialyticSy referring the 
fourth figure to Galen, clearly shows that th<* addition did not, 
as generally supf>osed, rest on a new principle, but was merely an 
amplification or alteration of the indirect moods of the first 
figure already noted by Theophrastus and the earlier Peripatetics. 

In 184.^ Minas published a work, avowedly from a MS. with the 
superscription GalenuSy entitled TaAr/voe turayMytf < 5 <aAcK'TiKi}. 
Oi this work, which contains no direct intimation of a fourtli 
ligurc, and which in general exhibits an astonishing mixture ol j 
the Aristotelian and Stoic logic, Prantl speaks with the bitterest 
contempt. He shows demonstratively that il cannot bti reganled 
as a writing of (ialen’s, and ascribes it to some one or other of the 
later Greek logicians. A full summary of ith ('ontents will be 
found in the ist vol. of the Geschichip dcf Lop^ik (pp. 51)1-610), and 
a notice of the logical theories of the true (ialen in the .same work, 
PP- ,‘^.S 0 ’ 577 - 

riieir have been numerous i.ssucs of the wliole or ]Mtts ot Galen's 
works, amoniy the eilitors or illustiators ol whkii mav bo mention»‘il 
Jo Tlaj)! Opi/o, N, Leonicemis, T. I^'ni liS, A. T-aouiia, Ant Musa | 
Hrassavohis, Aiitj. Gadakliniis, ('ouraii (iesiur, Svb'fus, roinaiiii^, 
Joannes Montanus, Joannes Caius, I liomas lanacre, Theodore 
(ioulstoii, Ca.spai iHolfman, Roue Cliarlier, Haller and Kufm. Ol 
Latin translations r’lioulanl inonlioiis one iu the 15111 and Iwentv- 
two in the following; c« nluiy. Tlie (bei-k text was edited at Venice, 
in 1525, 5 vols tol ; at Rnsel, in 15^8, 5 \ols lol. ; a 1 Paris, with j 
Latin version by Rene Cliarlier, in lOp), and in JO70, \o)s fol , ^ 
and at Leipzi;<, m 1M21- by C.(L J\nlin, considere<l lo be the best, { 
JO vols. 8vo. An opitonie in of the works ol nqipuc iati’s j 

and Galen, by |. R. Co\‘(‘, was ]mblislie(l at Pliiladel])lita m i 84 <> | 
A new edition ot (ialen's smallei works by J Manpiardt. Tw-an ! 
Midler and G. llelmreich was published in three volumes at Leip/i-f 
in 1884 J9o<). 

Further iletails as to the lilo and an account of llie aualomic<il 
and medical knowled},;e of Gal<*n will lx* found in the historical aiticles 
under tlx' headings ot Anatomy and MKoicrsF. See also Rein- 
Chartiev's Life, in his ishtioii of GaU n's woiUs; N I'. | Floy, 
DutioymaiYv histoYiquc dc ht trededne, ^.v. " Galien,” tom. i. (i7>'8) ; 

F Adams’s " Comineiitary ” in his Medual n\a'As uj I\ufius .Ir^jneia 
(Loinloii and Abeideen, J8j,^) , J Kidd, “ A Cursory Analysis of the 
Works ol GaKn, so lar as tlieA- n lale to Anatomy and Physiolo.fv," 
7 ’taus Pvnviuiutl Med. and Sur^, dssoc. vi., 18^7, pp. 2o<i- Mb ; 

(' \'. Daremberg, Id/?ostiinn dc^ lonnai^^’^ante'i de (Saiien .sro Vana- 
La /diy^idln^ic et la />ath<>lofiic Uit sVvSk'n/c ueirenx (TluXse pour 
le Hoeloral eu Medicine) (Pans, iSji) , J R. G.is<pi«‘t, “Tlx* 
Practie.il Medit ine ol (ialen and Iris Time,” The and Ju reifin 

Medico Chirnr^nal Pev , vol. xi, 1867, pp. .472-4H8 ; and Jlberp, 

” r)(e Schrilten des Claudius (ialeiios,” Jx'hetmsches Museum fur 
PhtlolugiCy i88<i, i8t^7. and 1840. 

GALENA, a city iip.d llic county-seat of Jo Daviess county, 1 
Illinois, U.S.A., in tlie N.W. part of tlio .stale, on the (kilen:* 
(formerly the Fever) river, near its junction with the Mississip[ii, : 
about 165 rn. W.N.W. ol Chicago. Pop. (iSpo) 5f\^5 ; (nyuo) 
5005 (t)i8 foreign -born); (igto) 4S35. Tl is serv ed by the Chieago, 
Burlington &: (juinev, tlie Cha ago ^ N()rth-VVe.stern and the 
Illinois Central railways ; the ('"laliMia river has been made 
navigable by government locks at the moiitli of the river, but the 
river trallir is unimportant. he cit)- is built on rorky limestone 
hlufTs, wdiieh rise rather al)ruptly on each side ot tlu river, and a 
number of the i)arallel streets, of different leviJs, are connected 
by flights of steps. In Grant l^irk there is a. statue of General 
V. S, (irant, who was a resident of Galena at the outbreak of the 
(ivil War. In the vicinity there are the most important deposits of 
zinc and lead in the state, and the city derives its name Irom the 
deposits of sulphide of lead (galena), which were the first worked 
about here ; below the galena is a zone of zinc earhonati* fm* 
■smithsonite) ores, which was the main zone worked belwTcn i860 j 
and t8()o ; still low'er is a zone of blende, or zinc sulphide*, now I 
the principal source of the mineral wealth ()f lh(‘ region. 'I'lie 
production of zinc is increasing, but that of lead is unimportant. 
The principal manufactures are mining pumps and machinery, 
flour, w'oollen goods, lumber and furniture. Water power is 
afforded by the river. Galena was originally a trading post, 
called by the French “ [.a Pointe " and by the Knglish “ Fevt*r 
River, the river having been named after le L'evre, a Frcncli 
trader who settled near its mouth. In 1826 (ialena was laid out 
as a town and received its present name ; it was incorporated in i 
1835 and was reincorporated in 1882. In 1S3.S a theatre was | 


opened, one of whose proprietors was Joseph Jefferson, the father 
oi the celebrated actor of that name. 

GALENA, a city of Cherokee county, Kansas, U.S.A., in the 
extreme S.Iv. part of the stale, on Short ('reek and near Spring 
river. Pop. (i8<)o) 2.i.()6 ; (1000) 10,155, of whom 580 were 
negroes and 251 W'eve foreign-born ; (1005, state census), F141). 
It is situated »it the intersection c)f the Missouri, Knnsiis tV Texas, 
and the Kansas City, Fort Scott Memphis (” 161*^00 System “) 
railways, in the midst of a kuid and zinc region, extremely 
valuable deposits of these metals having been discovered in 1877. 
Smellers and foundries are its principal manufacturing islablish- 
ments. Water power in abundance is turiiisbed by (he Spring 
river. After the di.scovery ol the ore dejiosits tw'o 1 iv al eonipai i<'s 
founded Galena and Jvinpire ('ity (pop. in 11)05. the lormer 
S. of Short (V(!ek and the kilter N. ot it. Galena w.e, ineoijioK.ted 
in 1877, anil in 11)07 khn])ire ('itv was .mni'xed to it. 

GALENA, an important ore of lead, consisting of lead sulpiiide 
(PhS). Th(' mineral was mentioned liy Pliny uiuler this uanu*, 
and it is .sometini(*s now known as lead gl.ince (Ger. Plerj it ). 
it cr3"slalli/e.s in the cuhie system, and well-develojxMl ery.sl.ils 
are ./f common occurrence ; lhi‘ usual lonn is the eulu‘ or the 
ciibo-octahedron (fig.). An important 
characU*! , and one by whicli the mineral 
may always he recogni/ed, is the perfect 
cubical el(‘a\age,on which the lustre 
brilliant and metallic. The colour of tlu* 
iiiineral and of its streak is lead-gn v ; 
ii is opaque; the hardntss is 2J and 
the specific gravity 7-5. Twinned 
(Tvstals are not common, but the 
presence of poly.synthelic tw'inning is sometimes shown by line 
striations running diagonally or obliquely across the cieav.ige 
surfaces. Large masses with a coarse or fine granular stria lure 
are of common occurrence; Ihi* fradurccl surfaces ol mu h 
masses pre.sent n spangled appcaninei* owing to the numeious 
bright cleavages. 

The fornmla PbS corresponds with lead 86-6 and sulphur 
13*1 'I’he mineral ni*arly always (onlains a .siniill ainouut ol 
‘•ilver, and .sometimes antinionv , ar.s(‘ni( , (‘o]>per, gold, si lenium, 
«!ve. Argenliierous galena is an impoilanl soun e of sihia ; ti.i. 
metal is present in amounts rarely ex('(‘('ding 1 and ofliai less 
than 0*03 (equivalent to loj ounces per ton) .'^inee argentiti* 
(/Ag.,S)is isomorplious with galena, it is probable that ihe silvei 
isomorphou.sly iTplaees h*ad, but it is to l>(‘ noted that nalive 
silwr has been (let(*rted as an cm losun* in g-ilena. 

Galena is of wide ilislribul ion, and occurs usualK in nx*tal- 
liferoiis veins lraver•^ing crystalline rocks, i lav-sl:i1es and lime 
atones, and also rvs ])oekets in limestones. It is often .issix iati d 
with blende and pyrites, and vvilb cahite. Ihiorspar. (|u:'rt/, 
barytes, ehalybite and pearls])ai as gangiie minerals ; in iJ.e 
upper oxidiml parts of the deposits, eenissiic and anglcMte 
(M'l'ur as alti'ration [irorlm'ts. J he minera) has oM asionally been 
obsiTVH'*!! as a rei'enl formation replm mg organic matter, sm h 
as wood ; and i* is soirelimes found in hidsol coal. As small 
roncietionarv nodules. il oiciirs dis--emmated through sand 
stoni* at Kominern in the hafel. In tlie lead-mining distriets ol 
Derbyshire ami the north of Fngland tlu* ore (m i iir-, a-> vi ms ami 
fiats in the (arboniferous Limestone series, whilst m Corinvall 
the veins traverse elav-slates. In the FpixT Mivissifipi lead 
region of Missouri, Illinois, Lava and Wisiorr-in tlw* oie fi!L 
large (*avities or chambers in limeslfine. 

Galena is met with at all places wlK-re lead is mined : ot 
localities vvhifh have yielded fim 1\ ca\stalli/e(l speMinens tlie 
following may be selected foi mention : llerbyshire, Alston m 
Cumberlaml, T.axey in the Isle of Man (wdiere crystals ineasurin;', 
almost a foot across hive been found), Neudorf in the liar/, 
Rossic in New York and Joplin in Missouri. Good (Tystals have 
also been obtained as a fiirnm e product. 

( oar.sely grained galena is used for gla/ing pottery, and is then 
known as “ fiotti-rs’ ore ” or alquitoux. 

The galen i group includes several other eiil»i<* minerals, such a.s 
argentite (q.v.). Mention may also be made here of clausthalile 
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(lead selenidt*, PbSe) and altaite (lead lelliiridc, PbTe), which, 
with their lead-grey colour and perfect cubic cleavage, closely 
resemble galena in appearance ; these species arc named after 
the localities at which they were originally found, namely, 
Klausthal in the Harz and the Altai mountains in Asiatic Russia. 
Altaite is of interest as being one of the tcllurides found associated 
with gold. (L. J. S.) 

GALEOPITHECUS, the scientific designation of the C!olugo 
{(f.v.) or ( obego, commonly known as the flying-lemur, and alone 
representing the family Galeopithcddac. Much uncertainty has 
prevailed among naturalists as to the systematic jiosition of this 
animal, or rather these animals (for there are two species) ; and 
while some have referred it to the lemurs, others have placed it 
with the bats, and others again among the Jnsectivoray as the 
representative of a special subordinal group, the Dermoptera. 
J.)r II. (’. Chapman, wlio has made a special study of the creature, 
writes, however, as follows : It appears, at least in the judg- 
ment of the autlior, that Galea piihe cits cannot be regarded as 
being eith(rr a lemur, or insectivore, or bat, but that it stands 
alone, the sole representative of an ancient group. Galea pithecidae, 
as flyrax does of Hyracaidea. WhiU; Galea pithecus is but re- 
motely related to the f.emuroidca and Inscctivoray it is so closely 
related to ChirapUra, more particularly in regard to the struct tire 
of its patagium, brain, alimentary canal, genito-urinal apparatus, 



p'eol ol Philippine Colugo, or Flving-1 .cinur {Guleopitheai'i 
philippitirviis). 


that there can be but little doiiltl that the Chirapiera are the 
descendants of Galeapit/ierus, or, more jirobablv, that both are the 
descendants of a Galeopithci U}>-V\ki ancestor.” Without going 
(juite .so far as this, it may be delinitcly admitted tliat the colugo 
is entitled to represent an order by itself, the characters of wliich 
will be as follows : Herbivorous, climbing, unguiculate mammals, 
provided with a very extensive tlying-membrane, and having the 
dental formula /. H, c. p. m. total ^^4. The lower incisors 
arc directed forwards and have a comb-like structure of their 
(Towns, while the outermost of these teeth and the canines are 
double-rooted, being in these respects, taken together, (juite 
unlike tho.se of all other mammals ; the cheek-teeth have 
numerous sharp cusps ; and there is the normal replai'ement of 
milk-molars by ])remolars. In the .skull the orbit is surrounded 
by bone, and the tympanic has a bulla and an ossified external 
meatus. The ulna and fibula are to .some extent inclined back- 
wards ,' the carpus has a scapho-lunar ; and the h'et are five- 
toed. The hemispheres of the brain are short and but slightly 
convoluted ; the stontach is simple ; there is a large caecum ; 
the testes are received into inguinal pouches ; the uterus is 
two-horned ; the pUmenta is disi oidal ; and there arc two 
])air> of pec toral teats. A single offspring is produced at a 
birth. 

1 1 will be obvious that if other representative's of the Dernwpleru 
were di.scovered, some of these features might apply cmly to the 
family Galcapiihecidae, 

'rhere are two species. Galea pithecus valans^ ranging Irom 
Purina, Siam and the Malay Peninsula to Romeo, Sumatra and 
J ava, and ( 7 . philippinensis c»f the Philippine group, 'fhe former, 
whicli is nearly 2 ft. in total length, is distinguished by its 
largcjr upper incisors, shorter ears and smaller skull. In both 
species not only are the long and slender limbs connected by a 


broad integumentary expansion extending outwards from the 
sides of the neck and body, but there is also a web between the 
fingers and toes as far as the base of the claws (fig.) ; and the 
hind-limbs are further connected by a similar expansion passing 
outwards along the back of the feet to the base of the claws, and, 
inwardly, involving the long tail to the tip, forming a true 
intcrfemoral membrane, as in bats. Besides differing from bats 
altogether in the form of the anterior limbs and of the double- 
rooted outer incisors and canines, Galeopithectis contrasts strongly 
with that order in the presence of a large sacculated caecum, and 
in the great length of the colon, which is so remarkably short in 
Chiroptera. From the lemurs, on the other hand, the form of 
the brain, the character of the teeth, the structure of the skull, 
and the deciduate discoidal placenta at once separate the 
group. (R. L.*) 

GALERIUS [Gai.erius Valerius Maximianus], Roman 
emperor from a.d. 305 to 311, Avas born near Sardica in Thrace. 
He originally followed his father’s occupation, that of a hcrd.s- 
muii, whence his surname of Armenlariiis (Lat. armentmuy herd). 
He served with distinction as a soldier under Aurelian and 
Prol)us, and in 2c)3 was designated Cae.sar along with Toi.stantius 
riilorus, receiving in marriage Diocletian’s daughter Valeria, and 
at the same time being entrusted with the care of the fllyrian 
provinces. In 2(/), at the beginning of llie Persian War, he was 
removed from the Danube to the Euphrates ; his first (.‘ampaign 
ended in a crushing dt'feal, near (allinicum, but in 2 (>7, advancing 
through the mountains of Armenia, he gained a de('isi\T victory 
over Nurses {q,v.) and compelled him to make peace. In 305, on 
the abdication of Diocletian and Maximianus, he at once assumed 
the title of Augustus, w'ith ( onstantius his former colleague, and 
having procured the promotion to the rank of ( aesar of Maviiis 
Valerius Severus, a faithful .servant, and Daia (Maxiininiis), bis 
nephew, lui hoped on the death of Constantins to become .sole 
master of the Rcmian world. This scheme, however, was defeated 
by the sudden elevation of ('onstantine at Kboracum (\'ork) on 
the death of his father, and by the aeticai of Maximianus and 
Maxenlius in Italy. After an unsuccessful invasion of Italy in 
307 he elevated his friend Licinius to the rank of Augustus, and, 
moderating his ambition, devoted the few^ remaining years of his 
life “ to the enjoyment of pleasure and to the execution of some 
works of public utility.” It was at the instance of (ialcrius that 
the fir.st of the celebrated edicts of persecution against the; 
( hristians was puhlislied, on the 24lh of Eebriinry 303, and this 
policy of repression was maintained by him until the appearance 
of the general edict of toleration (31 1 ), issued in his own name and 
in those of Licinius and ( onstantine. He. died in May 311 a.d. 

See* Zosinins ii. 8-11; Zonanis xii. .jT '34 i Eulrophis ix. 2|, 

X. 1. 

GALESBURG, a city and the county -seat of Knox county, 
Illinois, U.S.A., in the N.W. part of the state, 163 ni. S.W. of 
('hic'ago. Pop. (1890) 15,264 ; (1900) 18,607 ; of whom 3^*-^ 
were foreign-born; (igro. census) 22,089. It is .served by the 
Atchison, Topeka & Santa he, and the Chicago, Burlington 
(,)uincy railways. Knox College (non-sectarian and coeducc.- 
tional), which was chartered here in 1837 as the “ Knox Manual 
Labor ( ollege ” (the present name was adopted in 1857), was 
opened in 1841, and had in 1907-1908, 31 instructors and 628 
students, of whom more than half were in the ('onservatory of 
Music, a department of the college, and 79 were in the Academy. 
Lombard (ollege ( oeducational ; IJniversalist), which was 
chartered as the “ Illinois Liberal Institute ” in 1851, was known 
as Lombard University (in honour of Benjamin Lombard, a 
benefactor) from 1855 to 1899 ; it includes a College of l.iberal 
Arts, the Ryder Divinity School (1881), and departments of 
nuisic and domestic science, and in 1907-1908 had j 8 instructors 
and 1 17 students. Here also are Corpus Christ! College (Roman 
( ulholic), St Jo.sepirs Academy (Roman Catholic) and Brown’s 
Business College (1874). There is a public library, founded in 
1874, The indiKstries consist mainly of the construction and 
repairing of steam railway cars (in the shops of the Chie^ago, Bur- 
lington is: Quinc\’ railway) and the manufacture of foundry and 
machine-shop products, vitrified brick, agricultural implements 
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and machinery. The total value of the factory product in 1905 
was $2,217,772, being 52*9 % more than in 1900. Galesburg 
was named in honour of the Rev. George Washington Gale (1789- 
1862), a prominent Presbyterian preacher, who in 1827-1834 had 
founded the Oneida Manual Labor Institute at WhitesU)wn, 
Oneida County, New York. Desiring to establish a college in the 
Mississippi Valley to supply an evangelical and able ministry ' 
to “ spread the Gospel throughout the world," and also wishing to 
counteract the influence of pro-slavery men in Illinois, he 
interested a number of people in the project, formed a society for 
colonization, and in 1836 led the first settlers to (hdesburg, the 
‘‘ Mesopotamia in the West.” Knox ('ollege \vas founded to 
fulfil his educational purpose. Galesburg was an imporUint 

station ” of the Underground Railroad, one of the conditions oi 
membership in the “ Presbyterian Church of Galesburg " (the, 
name of Mr Gale\s society) being opposition to slavery ; and in 
1855 this caused the church to withdraw from the Presbvtery. 
Galesburg was chartered as a city in 1857. On the 7 th of October 
1858 one of the famous Lincoln-Douglas debates was held in the 
grounds of Knox College. 

GALGACUS, or perliaps rathc*r Calcac us, a Caledonian chief 
who led the tribes of North Rritain against the invading Roman 
army under (!n. Julius Agricola about a.d. <85 and was defeated 
at the battle of Mons (jraupius (Tac. dgn'e. 29). Tlu* name 
recurs much later, in Adamnan’s Life oj Columba, in the nam(‘ 
of a wood near J.ondondciTy, 1 )aire-C algaich or Roboretum 
Cjdgachi, “ the Avood of Calgacus ’’ : it may be Celtic and denote 
“ th(‘ man with the sword.” 

GALIANI, FERDINANDO (1728-1787), Italian economist, was 
horn at Chieti on the 2nd of December 1728. lie was can iully 
C'.lucated by hi^ uncle Monsignor ('. Galiani at Naples and Rome 
with a view to entering the (duirch. Galiani gave early promise 
of distinction as an economist, and (‘ven more as a wit. At lie* 
age of twenty-two, after he hjul taken orders, he ha<l ])rodue(‘(I 
tAvo Avorks by which his name became \vi<lely known tar beyond 
tlui bounds of his own Naples. 'J'he one, his 'Iraliaio dcUa 
imwctdf in whicl^ he shows himself a strong sup])orter ol the 
mereantile sc'hool, deals with many aspects of the ()ueslion ot 
exchange, hut always with a special reference to the stale ol 
eonfiision then presented bv th(‘ whole monetary system «>1 the 
N(‘apolitan government. 'The otluT, RactoUa in Morte del Jioio, 
estaidished liis fame as a humorist, and A\as highly [)opular in 
Jtalian literary circles at the taul of the i8th century. In this 
volume Galiani ])aroclied Avith cxcjuisitc felicity, in a series of 
dis('onrses on the death of the public hangman, the style ot the 
most pompous and pedantic Neapolitan Avrilers of the day. 
Galiani's political knoAvledgc and social (uialities now pointed him 
out to the discriminating eye of King ('harh^s, afterwards (diarlc'- 
in. t)f Spain, and his li'neral minister 'ranucei, and he was 
appointed in 1759 secretary to the Neapcilitan embassy at Paris. 
This post he lield for ten years, when he returned to Naples and 
was made a ('onncillor of the tribunal of commerce, and in 1777, 
minister of the royal domains. ITis eef)nomi(: reputation was 
made by a book written in French and pnl)lished in Paris, 
namely, his Dialogues sur Ir commerce des hies. 'I’his work, by its i 
light and pleasing style, and the vivacious wit with which it 
abounded, delighted Voltaire, Avho spoke of it as a book in the pro- 
diK'tion of which TMalo and Moliere might have been combined ! 
The author, says Peechio, treateil his arid subjec t as Kontenelle 
did the A’ortices of Descartes, nr Algarotti the Newtonian system 
of the world. Tlie question at issue was that of the freedom of tin* 
corn trade, then much agitat(*(l, and, in particular, the policy ot 
the royal edict of 1764, whic'h permitted the exportation of grain 
so long as the pric-e had not arrivTd at a certain height. The 
general principle he maintains is that the best system in regard to 
this trade is to iiuv'e no system— countries differently cin'iim- 
stanced requiring, according to liim, different modes of treatment. 
He fell, howoA^cT, into some of the most serious errors of the 
mercantilists -holding, as indeed did also Voltaire and e\'en 
Verri, that one country cannot gain without another losing, and 
in his earlier treatise going so far as to defend the ac'tion of tfcn'ern- 
ments in debasing the currency. Until his death at Naples on the 


I 30th of October 1787, Cialiani kept up with his olcl Parisian friends 
f a correspondence, whic h was published in 1818. 

I Sci* L'AbiUe CutUam^ hv .Ml)ert() Mai'Khieri (1878), and liis corre- 
; .s])otKU‘ncc Avilli Taniicci in Viossciix’s L'A re h ivi o stone o (Florence. 
: 1878). 

I GALICIA (Ger. Galizien ; Pol. Halicz), a croAvnIand of Au.stria, 
j bemnded E. and N. by Russia, S. by Bukovina and Hungary, and 

• W. by Austrian and Prussian Silesia. It has an area of 3o,29(; 
sep m., and is the largest Austrian province. It comprises the old 

; kingdoms of Galicia and Lodomeria, the duchic's of Auschwitz and 
Zator, and the grand duchy of Oacow. 

I (ialioia lies on the northern slopes of the ( arpalluaiis, which 
I with their offshoots cover alxuit a third of the whole area of 
: the country. The surface gradually sinks down by undulating 
. terraces to the valleys of the Vis! iila and Dniester. 'J'o the N. and 
. l‘k of thc.se rivers (hilicia forms a continuation of the great plains 
I of Russia, intersected only by a few hills, which dc'seend from the 
j plateaus of i’oland and Podolia, and which attain in some places 
j an altitude of 1300 to 1500 it. 'I'lie Carpathians, Avliich, exteml- 
ing in the form (»f an arc, form the* boiindarv lielween Galicia and 
Hungary, arc dixided into the West and the Fast BeskicUs. 
j which art! scj)arated by the northern ramifications of tlie massii 
I of the Tatra. The highest peaks are the Babia Gbra (5650 ft.), 

: the Wolowi(*c (6773 fhc* ('serna G6ra (^'•505 it.). '1 lu* 

j princi})al passes are those of Zdjar over the 'J'alra, and nt 
j Dukla, Vereezke Kdr(Vsme/(") or Delatyn in the Fast Jk-skidis. 

* The* river Mstula, which becomes navigable at (Vacow. 
■and forms afterwards the iiorth-Aveslern fiontier of Galicia, 

recei\T< the Sola, the Skawa, the Kaba, tin* Dnnajc'c with 
il^ afllnents the* Poprad and the Biala, the Wisloka, the San 
and the Bug. 'Flic Dnit'sU^r, avIucIi rises in the (‘ar|)atliian.s, 
Avilhin the terribjry of (kilicia, becomes na,\igable at Sambor, 
j and receivers on the right the Stryj, tlu* Swica, the Fomnica and 
! the Bysirzyca, and on the left tin* Lipa, the Slrvpa, the Sen th 
j and the Zbriicv, (hc! boundary riA er towards Russia. 'I he 
' IVuth, Avhic'h also ris(*s in the Carpathians, within tlie territory of 
' Galicia, traverses its sonth-c‘astern coi’nc'r ainl n*rei\c*s tin* 

' ('zerernosz, the boundary river low’ards Bnkoeiiia. 'Fliere are lew 
lakes in the* )i’ntrv t xcept mountain t.irns ; but ('onsid(‘ral)l(* 
ln()ra^:>es exist about the Upper i)neisU‘r, the Vistula and tin 
San, while the ponds (►r dams in the Podolian \ alleys are c*stimate(! 
to coATi’ an art*a ol oA'er 200 sci. m. The most lr(‘c|iiented mineral 
springs are the alkaline* si)rings at S/c/awnica and l\ryni» a, tin* 
sulj>hur springs at Krzes/owice, S/klo and Liibian, and tin 
iodine springs at Jwonicz. 

Fxposed to the cold northern and nor lh-eastc.*rn Avinds, and 
shut out by the Carpathians from the warm sonthc'rly winds, 
Galicia has the sfivercsl climate* in .Austria. It has leing winters, 
willi an abundant snowfall, short and wet springs, hot summers 
and long anel steady autumns. The mean annu el temperature at 
l.e*mberg is 4()*2" F., and at Tarneipol onlv 43' J*. 

Of the total area 48-45 is e)e'e'iipie*d by arable lanel, 1 i-iU 
by mcMeleAvs, 9-ie; by pastures, 1 •3(; by gardens and 25 *7^ 
by forests. 'I'he soil is generally fertile, but agriciiltun' is stiil 
baekAA'arci. The jirincipal products are barle*y, oal^, rye, AAdu*al. 

! maize and leguminous plants, (lalicia has the laruesl area imde'r 
p<itat(>es and legumes in the whole of Austria, and hemp, flax, 
tobacco and he)ps are ot considerable' importane'e*. 'I’he* jnine ipal 
mineral pre>ducts are salt, e'oal and pe*tre)leum. Salt is extracted 
■ at WicJiczka, Bochnia, BoUrhow, Dolina. Kaliisz and Ke^.soAv. 
Coals are found in the Cracow district at jaworzno, at Siersza 
near Trzebinia anel at DabreiAX’a. Semie* of the rie hest i)elroleMini 
' fields in Euroj)e* arc sprttael in the re^gion of the Carpathians, and 
arc worked at Borv.slaw and Scliodnica near Droho])yr/., Bobrka 
and i^)lok near Krosno, Sloboda-Riingurska near Kole^mea, Ar . 

. Great quantities of ozexerite* are also (!xtrarted in the petroli 
: ferenis region ot the (arpathians. Other mineral prodnets an- 
; zinc, extracted at Trzt'bionka and Wodna in the ( rae'OAV n*gion, 
ameiunting to 40 eif the total zinc production in Austria, ireiPi 
e)rc*, marble* anel various stones fejr construction, 'llie sulphur 
mines ejf Swoszenvice near (Yacow, whicli had been we)rkcd sin^-e: 
i 1598, Avore abandemed in 188 j. 



402 


GALICIA 


The manufacturing industries of Galicia are not highly 
(levtiloped. The first pJaec is ot'cupicd by the distilleries, whose 
output amounts to nearly 40 % of the total production of 
spirits in Austria. I'hen follow the petroleum refineries and 
kindred industries, saw-mills and the lahrication of various 
wood articl(;s, paper and milling. The sugar factory at 'i'lumarz 
and rlie Lobiux'o factory at W’inniki are among.st tlie largest 
establishments of their kind in Austria. Cloth manufacture is 
concentrated at Hiala, while ll.e weaving of linen and of woollens 
IS pursued as a liousehold industry, the former in the Carpatliian 
region, the latter in eastern Galicia. The commerce, which is 
mainly in the hands of the Jews, is very active, and the transit 
trade to Russia and to the ICast is also ot considerable importance. 

(ialii'ia hail in n)oo a piopnlalion of 7,295,r3,S^ which is 
eijiiivaleiiL to 241 inhabitants per sq. rn. llie Iho {)rincipal 
nationalities are the Poles (45 'J,,) and the Rutheniaiis (42 ^‘o), 
the funner predonhnaling in the we.st and in the big towns, and 
the latter in the east. The Poles wlio inliabit the Carpathians are , 
distinguished its (jr>ralians (Ironi mountain), and those of 
lh(‘ lower regions as Mazures and (Tacoviaks. 'Phe Ruthenian 
highlanders iK-ar the name of Muzulians. 'Phe Poles are. mostly 
Roman ('atholics, the. Ruthonians are (ireek Catholics, and there ^ 
are over 770,000 Jews, and about 2500 Armenians, who are 1 
Giitholics and stand under the jurisdiction of an Armenian . 
archbishop at Lemberg. 

'Phe Roman (latlnilic Church has an archbishop, at LemiKTg, 
anil three bishops, at ( Vacow, at IT/emysl and at Tarnow, and the 
(ireek Catholic (!hnrch is represented by an archbishop, at 
Leinl)erg, and two bishops, at Pr/emy.sl and at Stanislau. At tJic 
head of the educatiimal institutions .stand the two iiniveisities of 
Lemberg and Cracow, and the f\)lish academy of science at 
C'racow. 

'J'he local Diet is coniposi il of 151 members, including th»‘ 3 
archbishops, the 5 bishops, and the 2 rectors of the universities, 
and Galicia soiuls 7tS deputies to the Reichsrat at Vienna. P'or 
administrative purposes, the province is divided into 78 districts 
and 2 antononioiis municipalities -f.eniberg (pop, 159,018), the 
capital, and (racow (91,310). Other principal towns are : 
Przemysl (40,439), Koloinea (34,188), 'Parndw (31,548), 'Parnopul 
(30,3(18), Stanisl.ui (2<;,028), Stryj (23,073), Jaroslau (22,014), 
J)rohol)ye/ (ii*,i4()). Podgbr/e (18,14,2), Brody (17,300), Sainbor 
(17,027), Neusandee(i5,724), R/i s/ow ( 14,714), Zloczovv (12,209), 
Grodek (1 1,845)) ilorodenka (11, (>15), lUiezaez (11,504), Snialvn 
(11,495), lirzezany (11,244), Kuly (11,127), Boryslaw (10,071), 
Clir/.inuw (10,170), Jawordw (10,090), Bin hni.i (10,049) and 
Biakl (8.^)5^ 

Ciala ia (or llalicz) took its rise, along with the neiglibonring 
principality of Lodomena (or Vladimir), in the loiirse ol the i2tli 
eentnry - the seat ol tiu* ruling dynasty being Ilaliiv. c.r ifalileh. 
Disputes between the (ialkiaii and Lodomerian houses led to the 
inteiferenee of the king of IInngar\, Bela IIP, who in 1 loo 
assumed the title ol king, and appointed his son Andreas 
lieutenant of the kingdom. Bolish assistance, however, enabled 
X'liidimir, the former possessor, to expel Andreas, and in i n;8 | 
Runuin,]irinre of Lodomeria,ina(le himself master ol Galicia also, 
<)n his death in 1205 the struggle between Poland and Hungary 
I')!’ supremaiy in the country was resumci! ; but in 1215 it was 
arrangeil that Danii l (1205 1204), Roman, should be | 

invested with Lodomevia, and Coloin.ui, son of the Hungarian ' 


Lodomcria ; and m 13S2, by the marriage of Louis’s daughter 
with Ladislaus 11 ., Galicia, which he had regarded as part of his 
Hungarian rather than of his Polish possessions, became de- 
iinitively assigned to Poland. On the first partition of Poland, in 
1772, the kingdom of Galicia and Lodomcria came to Austria, 
and to this was added the district of New or West (ialicia in 1795 ; 
but at the peace of Vienna in 1809 West (jalicia and Cracow weVc 
surrendered to the grand-duchy of Warsaw, and in 1810 part of 
I Last Galicia, including 'J'urnopol, was made ov er to Russia. I'his 
latter portion was recovered by Austria at the peace of Paris 
(1814), and the former came back on the suppression of the 
indepcndenl republic of (racow in 1846. Alter the introduction 
ol the constitution of February 1861, (hilicia gained a larger 
degree of autonomy than any oiher province in the AiisUian 
empire. 

See Die osterreAchisch-itn^ausche Monarchis in [Vmt n>ui HUd, 
vol. 19 (Wien, 1885-1902, 24 vols.) ; Die Lunacy Osteneuh-lj ne^anis 
in Wott und JiUd^ vol. lo (Wk^ii, 1881 18S0, 15 vols) Rein.iikahle 
sketches ol (jaliciaii lile aie to he foinid in tin* works of the (ionnau 
no\ rhst Sacher Masucl \ (18^5-1 .S<>5) 

GALICIA (the ancient (jallaccia or Callaecia, KuAXrxtKia ur 
KaAaiicta), a captaincy -general, and formerly a kingdom, count - 
ship and proviiue. in the north-western angle of Spain ; bounded 
on the N. by the Bay of Biscay, E. I)y Leon and Asturias, S. by 
Portugal, and W. by the Atlantic Ocean. Pop. (1900) i,i;8o,5i5 : 
area, 11,254 si[. m. In 1833 Galicia was divided for adminis- 
trative purposes into the provinces of Corunna, Lugo, Oren.se and 
Pontevedra. 

(Jalicia is traversed by mountain ranges, sometimes regarded 
as a continuation ol the (‘antabrian chain ; and its surface is 
further broken in tlie cast by the westernmoht ridges of that 
system, wliu.h, running in a south-westerl)' direction, ris(‘ above 
the basin ol the Miho. 'Ihe high land north of the headwaters ol 
the Miho forms the sole connecting link between tlie ( aiitabriaiis 
properly so-called and the mountains of central and western 
Galicia. 'Irie average elevation of the pri>\ince is considerable, 
and the maximum height ((>59.5 ft.) i'' reached in the IVha 
Trevinca on the eastern border of Orense. 

'Jhe principal river is the Miho (I’ortuguese Mmho \ I.at. 
Mnim.s ; so named, it is said, Iroin the mini urn or vermilion 
found in its l)ed). Rising near Mondohedo, within 25 m. of the 
northern coast, the Miho enters the Atlantic near the port of 
(hiarilia, after a course of 170 m. S. and S.W. Its lower reaches 
are navigable by small vessels. Of its nnmerons affluents the 
most important is the Sil, which rises among the lofty mountains 
between Leon and Asturias. Among oilier rivers having a 
j westerly direction may be mentioned the rami ire, the I'lla and 
: the f.erez or Ler, wliieh tall into the Atlantic by estuaries or r/t/,s 
, I ailed respectively Ria de IMuros y Nova, Ria de Arosa and Kia 
! de Pontevedra. The rivers of the northern versant, such as the 
Nera, are, like those of Asturias, for the most piarL short, rajiiil 
and subject to v iolent Hoods. 

The coast-line of Galicia, extending to about 240 m., is every- 
where bold and deeply indented, presenting a large numl er of 
set'ure harbours, and in this respect forming a marked contrast to 
the neighbouring province. The Eo, which bounds Galicia on 
llie east, has a deep estuary, the Rivadeo or Ribailco, which 
ofTcrs a safe and commodious anchorage. Vivero Bay and the 
Ria del Barejuero y \'ares are of a similar character ; while the 


king, with (ialieia. Golonian, hoWTver, was expelled by Mstislav 
ol Novgorod : and in his turn Andreas, Mstislav’s nominee, was 
expelled by Daniel of Lodomeria, a powerlul prince, who by a 
tlexible policy siiei Ceded in maintaining his pi».sition. Though in 
1235 he had recognized the overloi d.^hi]) of Hungary, yet, w'hen 
he lonnd liimself hard pressed by the Mongolian general J>utu, he 
called in tlie assistance of Innoeenl iV.,a:id aeeepled the crown 
of Galicia from the hands of a papal legate ; and iigain, when 
Innocent disapp('inled his expectation, he returned to his former 
eonnoxion with the Gieek (liiirch. On the extinction of his line 
in 1340 Gasiniir III. of Poland incorporated (jaliciaand Lemberg ; 
on ('a.simir's death in 137c LouLs the Great of Hungary, in accord- 
ance with previous treaties, became king of Poland, Galicia and 


harlHmr of Eerrol ranks among the best in Europe, and is the chief 
naval station on the northern coast of Spain. On the ofjposite 
>ide of Betanzos Bay (the /Acyas* At/njv or Porius Magnus of the 
ancients) is the great port of Corunna or Coruna. The prinrii)al 
port on llie western coast is that formed by the deep and sheltered 
i>ay of Vigo, but there are also good roadsteads at Corcubion 
under C ape Finis terre, at Marin and at Carril. 

The climate of the (hilieian coast is mild and equable, but the 
interior, ow'ing to the great elevation (the town of Lugo is 1500 ft. 
above sea level), has a wide range of temperature. The rainfall i> 
exceptionally large, and snow lies on some of the loftier elevations 
for a considerable portion of the year. The soil is on the vvholi* 
fertile, and the produce very varied. A considerable quantity ol 
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timber is grown on the high lands, and the rich valley pastures 
support large herds of cattle, while the abundance of oaks an<i 
chestnuts favours the rearing of swine. In the lowland districts 
good crops of maize, wheal, barley, oats and rye, as well as ol 
turnips and potatoes, are obtained. The fruit also is of excellent 
(juality and in great variety, although the culture of the vine is 
limited to some of the warmer valleys in the southern districts. 
The dehesas or moorlands abound in game, and fish are plentiful 
in all the streams. Tlie mineral resources of the province, which 
are considerable, were known to some extent to the ancients. 
Strabo (r. 63 b.c.-a.d. 21) speaks of its gold and tin, and I liny 
(a.I). 23-79) mentions the Calhuca, a precious stone, 

(lalicia is also remarkable for the number of its sulphur aud other 
warm springs, the most important of w’hich are those al Lugo, 
and thos(* frcjm which Orense is said to take its name {Aifttac 
utenies). 

Kthnologically the (kdicians {Gallegos) are allied to the 
Portugut'se, wiiom they resemble in dialect, in appearance and in 
habits more than the other inhaliilants of the peninsula. 'i‘he 
men are well known all o\'er Spain and Portugal as hardy, 
honest and industrious, but for the most part somewhat unskilled, 
labourers ; indeed the word Gallrgo lias come to be almost a 
syncMiym in Madritl for a “ hewer of wood and drawer of water." 
It is also used as a term of abuse, meaning “ boor.” Agriculture 
engiiges the greater part of the resident population, both male and 
female ; other industries, except the fisheries, are little developed. 
The largest town in (lalieia is ('oriinna (pop. 1900, 43,971): 
Santiago do t'oinpostela is the ancient capital and an arrhi 
epis('opal see ; Lugo, Tiiy, Mondohedo and Oreiisc ar*^ bishopric s. 

Gallaena, the country of thc^ (faJacci, Callaici or Gallahi, 
seems to ha\’e been \'pr\' imperfectly known to tlic earlier 
geograiihcrs. According to Eratosthenes (276-196 h.(\) the 
entire pojiulation of the peninsula w'cre at one lime called Galaia*\ 
The region properb' called by tlioir name, lioundcd on the soiiiu 
by the Douro and on the east by the Navia, was first enlerc'd by 
the Roman legions under Deeius Junius Brutus in 137-136 B.c . 
(Li\ y Iv., Ivi., Kpii .) ; but the final subiugation cannot be plac'cd 
earlier than the lime (;f Augustus (31 b.c.-a.d. 14). On tla* 
partition of .Spain, which followed the surc'essful invasions of th<* 
Suevi, Alans and Vandals, Oallaec’ia fell to the lot of ll.e fir-a 
named (a.d. 411). After au independent subsislence of nearly 
200 years, the Siievian kingdom was annexed to the VisigcUliir 
dcaninions. under Leo\'igil(i in 585. In 734 it was occupied l>y the 
Moors, who in turn were driven out by Alplionso J. of Asturias, 
in 73<). Oiiring the (;tli and lolli c'entiiries it w'.ts llie snbjc'c I ol 
dis])ntc between more than one count of (Jalieia. and the 
suzerain, .ind its coasts wa re repeatedls ras aged by the Xormaij'-. 
When J'erdinand 1 . divided his kingdom among his sons in io()3. 
(Tidicia was the portion allotted to (kirei.i, the \onngest of the 
three. Tn T072 it was foreil.ily reannexed b\ (hin ia’s l^rolher 
Alphonso VI. of (aslilc and theneeforward it remained em 
integral part of the' kingdom of Castile or of Le<m. 'I'lu* honoiarx 
title of count of (lalieia has fre(|nently been l»orne bx voimgM 
sons of the Spanisli so\ ereign. 

See Annette B. Meakin, Galicia, thr SwitzerUnul of Sf^ain (I^oialon, 

T 90 <)). 

GALIGNANI, GIOVANNI ANTONIO (1752' dSjf), ncwspaivr 
pnblisher, was liorn at Brescia, Italy, in 1752. After living some 
time in London, he went to Paris, wheie lie started in 1800 an 
English library, and in iSoS a monthly pnldication, the Rcfxriorv 
of h'.nghsh Literature. In 1S14 he began to publish, in Pari., 
Gahgaanfs Messenger, a daily papei printed in English. At hix 
death in 1821 the paper w'as carried on liv his two sons, Jean- I 
Antoine (1796-1S73) and Cjuillanme (1798-1882). Cnder tl cir : 
management it enjoyed a high reputation. Its policy w’as to j 
promote good feeling between England and France. I’he brothers ' 
established and endowed hospitals at Corbeil and at Neuilly- 
sur-Seine. In recognition of their generosity the rity of ( orlKul 
erected a momiincnt in their honour. In 1884 the (Jaiignani 
family disposed of their interest in Gaiignanfs Messenger, and 
from that date until 1904, when it was discontinued, the paper 
appeared under the title of the Daily Messenger. 


403 

GAL1L£E (Heb. “ bordc*r " or ” ring," (b-. FttAtAata), a 
Roman province of Palestine north of Samaria, bounded S, by 
Samaria and the Carmel range, K. by the Jordan, N. by the 
Jx‘ontes (I.ilani), and W. by the Mediterranean and part of 
Phoenicia. Its maximum extent was about 60 m. north to south 
and 30 east to west. The name in the Hebrew Scriptures hardlv 
had a definite territorial significanee. It literally na ans a ring or 
circuit, and, like analogous words in English, could In* applied to 
various districts. 'Lhiis Joshua (xiii. 2) and ]()el (iii. 4) refer to 
the Gehloth (“ borders, coast ") ol the Philistines or (»f Pale.sline ; 
Joshua again (xxii. m, n) and Ezekiel (xl\ii. 8) mention the 
Jordan valley jilaiii as the ” (hdilotli Fit Joidan " in ” tlu* ICaslern 
Celilah." In its more reslrieted connotate- m, denoting the 
liistriet to which it is usually a])]>lied or a pari tlieieof, it is lound 
in Joshua x\. 7, xxi. 32, 1 (hr. vi. 7(), as the place wliere w;e. 
.situated the tow'ii of Kadesh ; and in 1 Kings ix. 1 1 , the district ol 
” worthless ' cities given bv Solomon to Hiram. In Isa. ix. i we 
find the full name nl the distrut, (lalil lia-(!o\im, lili‘rallv “ the 
ring, circuit or border of the foreigners”- refenmg to th<- 
Phoenicians, Syrians and Aramaean^, by wliosi' count i\ tl.e 
province was on three sides surrounded. In 1 King', xv. ;?(> it ix 
specified as oik* of the distrii'ts whose ])opnlalion was deported bv 
Tiglath-Piieser. Throngliont the Old Testament history, bow 
ever, (kililee as a whole ('anncit be said to lia\e a liistoi) ; tb.e 
unit of territorial snbdi\‘ision was tribal rather than provincial, 
and though such important events as (hose assjK iated with the 
names of Jkirak, (ndeon, (iilboa, Annagi'ddon, tor)k phiec' within 
its borders, yet these belong rather to the iuxtoiies (.1 Issaehar. 
/(‘billon, A.sher or Naphtali, whose ((Tritories logelh(;r idnn>sl 
(‘orrespond with (ialilee, than to the pro\ inee itsF'If. 

After the Jewish return from exile the pojnilation eonfmed 
itself to Iiidaea, and Galilee was hdl in the ])»).ssevsioii ol the mixed 
iiuiltilude of .successors establisliid there by the Assyrians. 
When it once more came into Israelite* hands is nne(‘rtain ; it i , 
generally supposed that its r(‘conqu(‘st was due to John Hyreanns. 
Before very long it develojied a nationalism and ]>alri( 4 isni a^ 
intense as that of Judaea itself, notwillislanding the (ontempl 
with w'hieh the metropolitans ol Jenisal(‘m looki'd down upon llu‘ 
Galilean provincials. Stock prn\(‘rbia] savings sneli as ” Out ol 
(kdilee Cometh no profiliet " (though iJeboiah, Jonah, Elislia. 
and proliably ITosea, were Galileans) wen ,ippari‘ntlv eomnion 
Pro\ iiK'ialism of speech (Malt. xxvi. 73) distinguished tlh 
fhdil(*ans ; it appears that tlax confused the guilturals m 
pronnneiation. 

Gilder the Roman dominiitani Galilee w.is made .i tetrairhat^ 
governed bv members of the Hen.d tannly . I lerod the ( Ireal wa 
telran h of (ialilei* in .)7 B.c. : in 4 n r. he wms sue* etdc d by his soi, 
Antipas. (ialilee w^as the bind t.l ( hiisl's boyhood aii<l (hediie* 
centre of His aitive work, and in His varioie iitinisliie.s l.‘ ■e 
some oi His chief disc'onrses were uttered (as the Seriron on 
the Mount, Matt, v.) and some of His chief iniiaeb's perfornvd. 

.After the destruction «»f Jerns.ilem the Jnda<an Ra])l)ini< 
schools took refuge in the Galilee they had hen tolon dej-pisid 
No ancient remains of Jewish ^A'nagoglles exist exf'cpt those that 
have been ident died m snuie fd llie aiii ient G.dib.ni towns, <>n( li 
,'is 'I'ell TJnni ('falhrim), Kera/eli, Kefr Dir'im, and ejsiwlaie. 
One of the ehi( t centres r»! Rablnmsrn W'as .Si'm!. dill a s.nn*! 
eitv ol tli(* Jews and largely inhabited by men. I ei^ of that faith 
Near here is Mcirun, a T’b'tcc' nincli reven -f by the Jew's as 
('oniaining tlie tombs of TIillel, Sliamm.ii and Simon ben Yobai , 
a yearly festival in honour of these rabbis is bs n* < < iel»ral( d. l 
'niicrias also .arc the tombs of disliiirniished jewisii leachej , 
inclufliiv!: Maimonides. 

The province was siil)rlivit]<fl min Iwo parts, Ttj»]i( i and 1 o\v< 1 
(i.'ilik*« , flic tw^n I)eing divnled ]>v a ndei- nmnint' west to east, whk li 
prokiiiged would rut tlie |f»rfI;iTi .d)Oid iin<l\vay b( l\se<‘ii Hiilfli .iiid 
tin* S»M of f’.alilee I r)\N( r (l.dikc iia liates tin plains ol iiiill.iiit 
and Ksdraclon. 

The whole of (iahler prcs(‘nts (ountry more or .listurlx'rl 1 )\ 
\olranic action In the lower flivisiori th.c hills .nc all tilted up 
tow^aids the east, and l>roa<l streams ot l.iv.i Imvi- llowed lower 
()\er tin* plateau above tin* sea of Cialilee. In tlii-- <Iisliict 
the highest hills are only about 1800 ft. above llie .sea. The 
ride** r»f Nazareth rises north of the meat pUdii ot Ksdiaelon. and 
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north of tJiis again is the fertile basin of the Buttauf, separated from 
the; scji-coast plains by low bills. East of the Buttf'iui extends the 
ba.s.iltic picitcau called Sahel el Ahma (“ the inaccessible plain "), 
rising 1700 ft. al>ove the Sea of Galilee. North of the Biitlaul is a 
confused hill couiitiy, the* spurs falling towards a broad valley which 
lies at the toot ot the mountains of Upper Galilee. This broad 
valley, running we.st wards to the coast, is perhaps the old boundary 
of Zebuhin the valley of Jiphthah-el (Jo.sh. xix. 14). The great 
j)l:iiii of iisdraelon is of triangular form, bounded by Cilboa on the 
east and by tlu* ridge which runs to <?arnicl on the; west. It is 14 m. 
Jong Iroin Jenin to the Nazareth hills, and its southern border is 
about 20 in. long. It rises 200 tt. above the .sea, the hills on both 
‘itics being some 1500 ft. higher. 'Flic whole drainage is collected 
by tlie Ki.shoii, which runs through a narrow gorge al the north-w(;st 
coiner of the lin, descending be.side tlic ridge oi Carmel to the sea, 
riie broad valli'v ol Jezrecl on the east, flescending towards tin* 
Jordan valley, forms the gate by which Palestine is entered from 
beyond Jordan. Mount Taboi stamls isolated in the phnn at tin* 
north-easi coim‘r, and rather farther .south the conical liill calle<l 
N(;bi Dnhi rises lietween Tabor and Clilboa. The wliole of Lower 
Chililee is w(‘ll watered. The Ki.shou is f(;d by springs Irom near 
Tabor ami troin a copious stream Iroin tlie west .sidt; ol the plain of 
Hs'lr lelon. N(jrth-west ol Naz.iretli is Wadi el Melek, an open 
valley lull of .spi ings. The river Belus, just soutliof .\< le, rising in the 
sea-coist marshes, drains the whole valley .*ib(»ve i<lentilied with 
Jiplitli ili-el. On the east the broad valley ot Jezieel is full ol 
lUtignihcenl springs, m my of wliich arc tliermal. The plains ol 
E.sdiaelon, and ihe JJultaiil, and the plateau of el-Ahmri are all 
lein irUabJe foj (he lich l).isalt«» .soil whicli lovtus tluuii, in which corn, 
cotton, maize, ses.mie, tobacco, millet and various Kinds of vegetable 
are grown, while indigo and sug.ir-cane were cultivated in former 
tiiiu;.v 'I'he Na/arelli hills and (iilboa .ire bare and white, but west 
of Nazan th is a line oaU wockI, aiul another thick wood spreads ovi;r 
tlie uortheiii slojx's ol Fabor. Fhe hill-. w«“sl of the great pl.iin an* 
jiarfly ol Ii.in' wliite chalk, partly covered with dense thickets. Fhe 
mountaius north of tin* Buttauf are rugged and eovered witli seriib, 
except neai the villages, where line olive groves exist. Tlie principal 
pi ices ol impiirt nice in Lower CLdilee .ue Nazareth (io,ooo inhabit 
ants), Sepplioiis (now Setfuri i), .1 large village standing above the 
Buttauf on the spins ol tlie southern hills, and Jenin (En ('.annim), 
a lloiii isliiiig viH ige, with .1 palm ganhsi (^000 inhabitanlsb Tlie 
am lent capil il, Jezieel (/eiin), is now a miseiable village on a pre- 
cipitc.us spur ol (iil')oi ; noitli ol this are the sin. ill mud liamlel.s. 
Sola'll (SiiMu -iii), Ivndiir (ICiidoi), Nem (N.iiii) ; on the west side 
of the pi nil is the mill ol Leu fin (tlu* Legio of the 4th cent in v, wliich 
was then a place ol importance). In the hills north of the Buttauf 
IS |el.“it, .situated on a sleep hill-to]), .ind repicxsenting the jot.ipata 
deleiideil l>y joseplnis. Kell Keiiii.i, now .t iloiirisliiiig Christian 
village al tlie tool ol the N.iz irelh liills, south of the iilutbiuf, is 
one of the sitt's ideiitilied vvitli C'ana ol tialiksg and Ihi' min Kana, oil 
the iioith si<le of the same pi lin, repre.sents tlie site jiointed out to 
the pilgums ol the 12th .iiid i pli is'iilurics. 

Till* mount tins .ue tilled up tovv.irds the Sea ol Galilee, anil the 
drain.ige ol the «lisliict is towards the 1101 tli-vves|. On the .soutli the 
locky lange of [ehel Jarmfik ii.ses to nearly 4000 ft. above 
fOWrctf. narrow lidge 2«oo ft. high torms 

* * the wa lei shed, with .steep e.'isterii slojies hilling towards 

lord in Imiuediitelv west ol tlie watershed are two small plateaus 
loveied vvilli liasaltic dei)ns, near el-jish and Kades. On the west 
are rugged muuntams with deep intric.itr valleys. The m.iin dr.iins 
ol the coimtiv are first, Wadi el ’Avfin, lising north of Jebel 
I iinirik, .111(1 mulling norlh-vv«'st as an open valley; and secondiv. 
Wruli el Aliiar, a rugged piieipitous gorge running 1101 tli to join the 
l.eoiit'*s. llu* distiict is well provided with .sjiriiigs throughout, 
and til'* valleys are full ot water m the .sjiriiig-time Though rockv 
and dilhiult. Upper (bdilee is not barren, the soil of the pl.iteaiis is 
rich, an I the vine lloiiii ''.es in the higher hills, c.spccially m the 
neigliho’i! Iiootl ol Kelr Bii im. 'I’he piiiici])ai town is Sated, ]>erched 
on .1 wliile moimt.ain 2700 tt aliove the sea. It has .1' population of 
alxuit including Jews, ( In isliaiis and Moslems. 

Josepbus gives^a good description of the Galilee of his time in 
Wan, lii. 3 2: “The Cialileaii.s are inured to war from their 
infancy, and have been always very numerous ; nor hath the 
country been ever destitute of men of couriigc or w'anted a 
numerous set of them ; for their soil is iiniver.sally rieli and fruit- 
ful, and full of plantations of trees of all sorts, insomuch that it 
invites the most slothful to take pain.s in its cultivalii.'n. . . 
Moreo\ev,tl\e cities lie here very thick, and the very inanv villages 
there are here arc e\’ervw'here full of yieople.'* 'Fhough the 
population is diminished and the cities ruinou.s, the country’ 
is still reniarkahle for fertility, thanks to the copiousness of its 
water-supply draining from Ihe Lebanon mountains. 

Fhe princifial prodiiets of the country are corn, wine, oil and 
soap (inmi the oliy es), with ey ery species of pulse and gourd. 

Ihe anti()uitic.s of (ialilee include dolmens and rude stone 


monuments, rock-cut tombs, and wine-presses, with numerous 
remains of Byxantine monasteries and fine churches of the lime of 
the crusades. There are also remains of Greek architecture in 
various places ; but the most interesting buildings are the ancient 
synagogues, of which some eleyen examples are now known. 
They are rectangular, with the door to the soutli, and tv\T> rows of 
columns forming aisles east and west. The architecture is a 
peculiar and debased imitation of classic style, attributed by 
architects to the 2nd century a.d. In Kefr Bir'im there were 
remains of two synagogues, but early in the 20th century one of 
them was completely destroyed by a local stone-mason. At 
Irbid, above Tiberias, is another synagogue of rather different 
(haracter. Traces of syniigogues have also been found on 
Carmel, and al 'Firch, west of Nazareth. It is curious to find 
tlic representation of various animals in relief on the lintels 
of the.se buildings. Hebrew inscriptions also occur, and the 
carved work of the cornices and capitals is rich though debased. 

In the 12th century Galilee w'as the outpost of the (lirislian 
kingdom of Jerusalem, and its borders were strongly protected 
by fortresses, the magnific'ent remains of which still crown the 
most iinportiint strategical point.'*. Toron (mod. Tibnm) was 
built in 1104, the first fortress erected by the crusaders, and 
standing on the summit of the mountains of Upper Galilee, 
lieauvoir (ICauk.ab el-Ilawa, built in 11S2) stood on a precipice 
aboy^e Jordan south-west of the Sea of Galilee, and guarded the 
adv’aiK'e by the \ alley of Jezreel ; and about the .same time 
( 'hatoau Neiif (Hunin) was erected above the I Tuleh lake. P>elfort 
(esh Shukif), >ti the north bank of the Leontes, the finest and 
most irniiortanl, dates somewhat earlier ; and Montfort (KalaL el 
Kuril) stood on a narrow' spur north-east of Acre, coinjileting the 
chain of frontier fortresses. The town of Banias, with its (*astle, 
forint‘d also a strong outpost against Damascus, and w'as the 
scene, in ('ommon with the other strongholds, oi many desperate 
encounters between Moslems and ('hristians. Lower CJalilee was 
the last remaining portion of the Holy l-and held by the C'hris- 
tians. In 1 250 the knights of the Teutonic, order owned lands ex- 
tending roniid Acre as far castas the Sea of Chililee,and including 
Safed. These pos.sessions yvere lost in 1291, on the fall of Acre. 

'Fhe [Kipulation of (ialilee is mixed. Jn Lower Galilee the 
pea.sants arc prineipally Mo.sleni, with a sprinkling ot Circek 
Christians round Nazareth, which is a Christian town. In Upyier 
Galilee, howeyer, there is a mixture of Jew.s and JVlaronite.*', 
Druses and Moslems (natives or Algerine settlers), while the 
.slopes aliove the Jordan are inhabited by wandering Arabs. "Fhe 
Jew’.s are engaged in trade, and the (Christians, Druses and Mos- 
ieiiis in agriculture ; and the Arabs are an entirely pastoral 
people. (C. K. C. ; K. A. S. M.) 

GALILEE, an architectural tiMin sometimes given to a porch or 
chapel which formed the entrance to a church. 'Fhis is the case 
at Durham and Ely I'athedrals, and in Lincoln cathedral the name 
Is sometimes given to the soutli-west porch. 'Fhe name is said 
to be derived from the scriptural expression “ (ialilee of the 
Gentiles ” (Matt. iv. 15). Galilees are supposed to have been 
iisetl sometimes as courts of law, but they probably sery'cd chiefly 
for penitents not yet admitted to the body of the church. The 
(kdilee would also appear to Im'c been tlie vestibule of an abbey 
cliurch w here women yvere allow'ed to see the monks to whom they 
yvere related, tir from whicli they could hear divine service. The 
hnindation of yvliat is ('onsidered to have been a (ialilee exists at 
the west end of Fountains Abbey. Sometimes also corpses were 
placed there before interment. 

GALILEE, SEA OF, a lake in Palestine I'onsisting of an 
expansion of the Jordan, on the latitude of Mt. Carmel. It is 
i 13 in. long, 8 m. broad, 64 sq. m. in area, 6S0 ft. below' the level of 
i the Mediterninean, and, according to Merrill and Barrois (who 
I ha\e corrected the excessive depth said to have been found by 
■ Lortet al the northern end). 150 ft. in maximum depth. It is 
; pear-shaped, the narroyv end pointing southward. In the Hebrew’ 
; SrripUires it is called the S(‘aof ('hinnereth or ('hinneroth (prob- 
i ably derived from a town of the same name mentioned in 
j Joshua xi. 2 and elsewhere ; the etymology that connects ityvith 
i "’'‘33, “ a harp,'’ is \’ery doubtful). In Josephus and the book of 
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Maccabees it is named Oennesar : while in the Gospels it is 
usually called Sea of Galilee, though once it is called Lake of 
Gennesartt (Luke v. i) and twice Sea of Tiberias (John vi. i, 
xxi. i). The modern Arabic name is BahLr Tnhartya, w^hich is 
often rendered “ Lake of 'riberias.” Pliny refers to it as the 
Lake of Taricheae. 

Like the Dead Sea it is a ‘‘ rift’’ lake, being part of the great 
fault that formed the Jordan Araba depression. Deposits show* 
that originally it formed part of the great inland sea that filled 
this depression in Pleistocene times. The district on each side of 
the lake has a number of hot springs, at least one of which is 
beneath the sea itself, and has abvays shown indications of 
volcanic and other subterranean disturbances. It is especially 
liable to earthquakes. 'I'he w'ater of the sea, though slightly 
brackish and not very (dear, is generally used for drinking, 'fhe 
shores are for the greater part formed of line gravel ; some yards 
from the shore the bed is uniformly covered with fine greyish 
mud, 'Fhe temperature in summer is tropical, but after noon 
falls about to° F. owing to strong north-w^cst winds. This range 
of temperature affects the water to a depth of about 40 ft. ; 
below that depth the water is uniformly about 51/' The sea is 
set deep in hills wdiich rise on the east side to a height of about 
2000 ft. Sudden and violent storms (such as are described in 
Matt. viii. 2^^, xiv. 22, and the parallel passages) are olten ]>ro- 
duced by the changes of temperature in the air resulting from 
these great differences of level. 

The Sea of (lalilee m best .seen trom the top of the western preci- 
pices. It presents a desolate appearance. On the north the lulls 
vise gradually Irom the shore, which is liing(‘<l with oleandcT bushes 
and iiidcntecl with small bays. Tin* ground is here covered with 
l>lack basalt. On the w-est th** •jilateau known as Sahel el-Ahma 
terminates in ^uTcipices 1700 ft. above tin* lake, and over these tin* 
black rocky tops called “ the Horns of Hal tin " are cons]>icuons 
objects. On the south is a broad \ .illey through w'hu h the Jordan 
Hows. On tU<‘ e.ist are turrow'(*d .ind rugged slopi's, rising to the 
great plab'nu of the Janlan (Ciaulonit is). The Jordan eiitiTs the 
lake through a narrow- gorge between lower hills. .\ marsliy ])lain, 
24 in. long and lA broad, called el-Batihah, exists inim«*diat('Iy ea.si 
ol the jonlan inlet. There is also on tin- west side oi the lake a ^nifd) 
plain called el-Ghiiw<‘ir, tormeil by the junction ol 1 hr<‘<' largt valleys. 
It measures .■*, [ in. along the shore, and is i m. wade, 'I'his plain, 
naturally fertile, but now almost uncultivated, is sii]i])()sed to be 
tJie plain of Geiinesaretli, de.scnbetl liy Josephus {fi.J. 111, 10, 8), On 
the e-iist the lulls approach in one place within 40 ft. ol the water, 
but then* is gciieially a width of about of a mile Irom the hills to 
flic l>each. On the west 1 he Hal ground at the fool of the lulls ha.s an 
average wddth ot about 200 vds. A t<'W' scattemd palm.s dot the 
wosteni shores, aii<l a ])alm grove is to be found near Kefi Harib 
on the .st:)uth east. 'Die hot baths south of Tiberias include seven 
springs, the largest ol wliich has a temperature of !<'. Tn these 
springs a distinct rise ni temperature was otiserved m iS:j7, wdi»-u 
Tiberias and Safed were destroyed by an e.irthc|iiake. The ]>lain 
of Ciemiesarelh, wath its environs, is the besl-wa1<*red part ol tin 
Lake basin. North of this plain ate the five siirings of et-'I'a.bighah, 
thi* largest of wduch was enclo.sed about .1 ceiiturv ago in an octagonal 
resiTvoir by 'Ah, .son of Dhalir el-AinIr, and the water lefl oh b\’ 
an aipiediict 52 It. above the lake. The Tabighah springs, though 
abiiiulant, are warm and brackish. .W the norl h end ol the plain is 
'Am et-TincJ) (“ sj>ring of the fig-tree"), also a bn. 'kish .spiing 
With a good stre^im; semth of tlie plain is 'Am el Bardeli (" the cold 
spring "*), wliich is sw-eet, Imt scarct'ly lower in temperulnre th.iii 
the others. One of the most important s]irings is 'Ain iI-Madjux 
wera (" the round sjiring "), situated i m. from the south end 01 the 
plam and half a mile trom the shore, 'fhe water rises in .1 circular 
well 32 ft. in ditinielei, and is clear and swi'et, with a tcmj»eralure 
of 73“ F. The liottom is f)f loose .sand, and the fish called roraamis 
by josophiis {B. J. iii. 10, 8) is here touiul (see below). Dr Tristnnn 
was the fust ex])lorer to identity this tish, and on account ol Us 
presence suggested the identific.it ion of the “ roujul spring" with 
the fountain of Cajfharuauw , wlmh, ai.cordmg to Josephus, wat<n<! 
the plain of (.ennesareth. There is, how'ever, a difficult y in this 
iilentifiration ; ttiere an; no ruins at 'Am el-Madawwera. 

Banna and B'hra . — For half tin- year the hillsides aie bare and 
steppe like, but ill spring an clolluui with, a snbt ro] nc.d vegetation. 
Oleinders flourish round tie- lake, aiKl tin- huge ])a])vnis grows at 
‘Ain el- Till as w'ell as at the mouth of tin* Jonlau. The lake swarms 
with fish, which are caught wdth nets by a gdd ol fishermen, wdios^ 
boats are the onlv representatives ol the manv shqis ancl boat:-, 
which plied on llie lake as late as I lie lotli century. I'lshing was a 
lucrative iiuhistry at an early date, and I lie jews .asciib<*d ihe laws 
regulating it to Joshua. The fish, wdiich were ( hissed as clean and 
Hiicloan, the gooVl and bad of tin; paralile (Malt. xiii. 47, .jS), bclon;, 
to the genera Chromt^^, liarbus, Capoela, Biscognathus, Nemachtlu^, 
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I nienttius and Clariay, and there is a great atfinify between them 
; .ind the fish of tlie Fast .African lakes and streams Tlv're ire eight 
. species of Chfonus, most oi wliich hatch the ’- eggs and raise their 
j youn.' in llie buccal cavilie.s of the males. T le Ctnomis stmonts is 
j popularly siipposc;d to be the tisli Irom wdiicu Peter look llie ])iece 
, of money (Matt. xvii. 27). C 7 i?nV/v mmunanthus (Arab. Timbin) is 
' the coracinus ot Josephus. It was lound bv Lortet in the springs 
; of Am el-Madaw'wera, Ain et-Tineh niul Am id -Tabighah, on Hie lake 
I shore wlieie imidilv, and m Lake lluleli, It is a scak les.s, sn du'-like 
i fnh, olten nearlv 3 11. long, whicli n siaubles the L anf^inllan's ol 
' k-Pypl- hrcim tiie ahsence ot .sc.alcs it was held by the Jews to he 
^ unclean, .ind some commentatois supjiose it i(» lie the serpent of 
; Mj.lt. vii. 10 and Luke xi 11. Large numbers of givties great 
I crested, e.ired, aiul little, gulls ancl pelicans iretjuent the lake. 

I On its sliores Jiiv toitoises, mnd-t 111 ties, crayfish and iimuineralile 
! sJind-hojipcrs : and at varying di'jillis in llio lake sevend species ol 
I Melania^ Mclanohsts^ ]\rHtinu, Ctnhicida .md /'//le have lu-en lound, 

I Antiquities. — The principal sites ol iiiliTest round the lake may 
he (‘numerated from north to west and from soiitli to east. 
Kerazcli, the undoubted site oi C liorazin, stands on a voeky spur 
c)00 ft. jibove Uic lake, 2 m. north of the shore. Foundations and 
.scattered stones cover the .slofies and tlie Hat vjilley below. On 
the west is a rugged gorge. In the iniddh* of the ruins are the 
scattered remains of a .synagogue ol richly ormimentiil style built 
of black basalt. A .small .sjiring oi'eurs on the north. 'JVll IJiim 
(as the name is generally sjielt .tliough TaJhuni would probably be 
prefendile for .several reasons) is jin imiiorlant ruin on the shore, 
south of the last- mentioned site, 'riie renuiins (‘onsist of founda- 
tions and piles ol stones (in spring eoncejiled by gigantic thi^les) 
extending about luilf a mih* Jilong the shore. 'l‘lie lonndalions ol 
a fim* synagogue, measuring 75 It. by 57, and built in wliite 
limestone, have been i vcavated. A conspicuous building has 
lieen erected clo.se to the water, Irom the Intgnienls of the 'I’eli 
Hum synagogue. Since the .pli eenturv 'iVll Hum has been 
pointed out by all the ('hristi.in writers ol iinportiince as the 
site of (apernaum. Som(‘ modern geogra])bers (.jiiestion tliis 
identifieation, but without siini(’lent n'asoii (see (’aim-knapm). 
Minveh is a ruined site at the noith end of tlu* pl.iin of (ien- 
nesaretli, 2J m. trom the last.jind i‘los(‘ to the shore. 'I'heie 
are extensi/e ruins on Hat ground, consisting ol mounds ;ind 
foundations. Ma.sonry of well-diessed stones li.is.dso been here 
discovered in course ol excavation. Near the ruins are remains ol 
an old khan, wnich appixirs to have been built in the middle ag(‘s. 
'I'his is another sugges'icd idcmtineation for ( a])ernaum ; but all 
the n‘mains belong to the Arab period. Jietween 'hell TIum and 
Mniveb is Tell’ Ornmeh, the site ol a lorgotlen Anionte city. 

South ot the sui)])osed plain ol (iennesaretli is Mejdel, commonly 
siippo.sed to represent the New 'JVstanu'nl town of Magdala. 
A few lotus Iri'Cs jind some roi k-ciit toinlis are here lound beside 
a miserable mud hamlet on the hill slojie, with a mod(;ni tonib- 
lioii.se {kithoeh). Iktssing lieneatli rugged cliffs a 1 eee.ss in the hills 
is next reached, wlierc stands Tubjiriyji, Hie ;in« ient 'I'ilierijis 01 
Kakkatl), containing 30C0 inhabit.'ints. more than lailt of whom aie 
Jews. 'I'lie walls, Hanked with round tow'cr*., but partly deslroy(‘d 
b\ the earthquake of 1837, were built by Dhalii el-Anilr, as was 
the (‘oiirt'honse. 'J'he Iw'o nio.sqiies, now partly ruinous, were 
er(‘eled by his son*-. 'I’here are remjims of ;i C rusaders’ ( luirelg 
i and the tonib of the cek-br;ited MaimoiiiPiCs is sliow’ii in llie towii, 
I while Rabbi Acjlba .and R.abbi Meir lie burii'd outside, 'I'he 
I ruins of the ancient eitv, im hiding granite eolnmns .and tnu es of 
! a .sea-wall with lowa^rs, streUh southwards a mile beyond the 
j modern town. An af|uednct in the cliff once brought wjLtcr n 
. distance of <> m. from the south. 

i Kcrak, at the .south end of the lake, is an important she on 
! peninsula surrounded hy the waiter of the hike, hy the Jorrhin, 
and hv a broad wati‘r ditch, whih on the north-\v(‘sl a luirrow 
’ neck of land remains. The plate.iii thus enclosed i.s jiartly 
I artihciaij and banked uj) 30 or f>o it. aliove tlie water. A ruined 
i citadel remains on the north-west, and on the east was a bridge 
I over Ihe Jordan ; broken jiottery and fragments of si iiljitured 
' stom; stnwv the site. 'I'he ruin of Kerak answers to Hie ch.^crip- 
I tion givem hv Josephus of tlie city of 'rnrif lvaie, which lay 30 
' .stadiji from Tilierias, the hot baths being betwe»'H thi; tw’o (ities. 

'I'ariehcae was situated, as is Ker.ih, on the shoix* below' the 
. cliffs, and partly surrounded by waiter, while belore the f it y wtis a 
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]jlain (the (ihor). i^lniy further informs us that Taricheae was at I mainly indebted for the success of his works. In while 

the south end of the Sea of Ckililee. Sinn enSabreh^ a ruin on a watching a lamp set swinging in the cathedral of Pisa, he observed 
of the hills rlf)se io the last-mentioned site, represents the | that, wliatcver the range of its oscillations, they were invariably 
ancient Sennabris, where Vespasian (Josephus, 71 ./. iii. 9, 7) | executed in equal times. 'Lhc experimental verification of this 
fixed hi^ camp, advancing from Sevthopolis ( lieisen) on Taricheae fact led him to the important discovery oi the isorhroni.sm of the 
and Tiberias. .S -nnabris was go stadia from 'J'iberixs, or about jiuidiilum. He at first applied the n^w })rinei})le to pulse- 
the di^tLiri' C of the ruin now existing. measurement, and more than fifty years I iter turned it to account 

'flu* eisterii shores of the Sea of (ialiloc have been less fully in the constructi jh of an astronomical clock. Lp to this time h'* 
exjilored timn the western, and the sites are not so perfectly was entirely ignorant of nmlliematic.s, his father having carefull) 
recovered. The site of Hippos, one of the cities of Decapolis, is held him aloof from a study which he rightly apprehended would 
fixed by (lermont-Garineau at Khurbet Snsich. Kalat el-Ilosn lead to his total alienation from that of medicine. Accident, 
(‘‘ castle of the stronghold ”) U a ruin on a rocky .spur opposite however, frustrated thi^ purpose. A lesson in geometry, given by 
J'iberias. Two large ruinc'd buildings remain, with traces of an Ostilij Ricci to tlie pages of the grand-ducal court, chanced, 
olfl street and fallen columns and capitals. A str<mg wall once tradition avers, lo have Galileo lor an unseen listener ; hi.^ 
surrounded tiu‘ town ; a narrow neck of land exists on the east attention was riveted, his dormant genius was roused, and he 
wli/re the rock has been scarp(‘d. Rugged vallc v.s en'‘lose the | threw all his energies into live new jmr.suit thus unexpectedly 
site nil the north and south ; broken sarcophagi and rock-cut i j)re.senled to him. With Ricci’s assi.tance. he rajiidly mastered 
tombs are found bcueith llieruin. This site is not identified : the | the elements of the science, and evi ntually extorted his father’s 
suggestion that it i> Garnaki is doubtful, and not borne out by ' leliictant permission to exchange Hippocrates and Gulin for 
Josephus {War, iv. i , 1 ). who says Gamala W’u.^ over against Kudid and Archimedes. In 1585 lie was withdrawn from the 
Tarii'lieac. Kersa, an insignificant ruin north of the last, is , univer.sily, througli lack of means, before he had taken a degree, 
thought to rej)resenl the Gerasa or Gergesa of the .ph coiitury. ' and relumed to Florenci’, where his lamily ha!)itiially residid. 
situated east of Ih- lake ; and the jirojecling spur of hill south of We next hear oJ him as lei turiug belore the Florentine Ai adi iny 
this ruin i^ conjectured lo be the place where the swino “ran ; on the .site and climension.N oi Dante’s : and he shortly 

s’iviiently down a steep plare ” (Matt. viii. g2). | -Jlervvanls published an essay dv.^criptiv e of his inveiitiun of the 

(C. ]<.(.; C. W. \V. ; R. A. S. M.) ’ ])\drostatic balance, which rapidly made his name known 

GALILEO GALILEI (1564 1612), Italian astronomer aiui ' ihroughoiit Italy. His first ])iitron was the Marchese Guid.ibaido 
e\’perimcnlal philosoplicr. was horn at Pisa on the 15th of ■ dd MonU* of IVsaro. a man equallv eminent in sekmce, and 
I'cbi Clary 156 p Hi; father, \'iaecnzif), was an im|)overisiK‘<] . induential through family connexions. At the .Mari'liese’s 
dtscendant r»f a noble Florentine house, wliich had exchanged I ie(jiie.st he w'rote, in 1588, a treatise on tlie centre of gravity in 
the surname of Ikmujuti for tli:it ol (Lililei, on the election, in ; solids, which obtained for liim, together with tlie litJr of “ tlie 
ig43,ofon(Mdllsmembers,'I'omnvisode’ Ronajuti,tothee.)llege | Archimedes of his lime,’’ the honourable though not kuTative 
of the Dvclve Ihiouuomini. The family, which was nineteen I post of nrithenutical lecturer at the Pis in universitv. Dir’i.ig 
limes rciire.>eiited in the signoria, and in 1445 gave a gonfalonier ! ihe cn.suing two years (158 >-1591) he carried on that reinarlmbF 
to Florence, nourished with tie* lepulilic and di'climxl with its fall. I series of experiments liy which he e.dablislied the first jiriiu ipb .. 
Viiiren/io F.alilei was a man oi better parts than fortune. He vvas | of dynamics and earned the undying hostility of bigoted Arido- 
a competent mathematician, wrote with considerable ability on j teliins. From the leaning tower of Pisa he afforded to all the 
the theory and practice of music, and was e.qiecially (listiiiguidied j professors and stud(‘nts of the university ocular demonstration 
amongst hi. contemporaries fiir ihegrace and skill of his pcrlorm- j of the falsehood oi the Perijialwtic di'diim that heavy b alies fall 
ance upon the lute. By his wife, fnulia Ammannati of IV.siaa, he ' with velocilie . proportional to their weights, and with imanswer- 
had thn*e sons and lour daughters. i logic demolished all tlie time-honoured maxims of the seliools 

lu'om his cMrliest ehildliood (kilileo, the oldest of the family, | regarding the molivUi of jirojeelilcs, and elemental weight or 
was remarkable for intelliTlual aptitude as well as for meehanical j Icvilv. Hut while be ( onvinced, he failed to (oneiliate his 


invention. His favourite pastime wms the construction of original I ;,dversaries. 'fhe keen s uvasm of his polisheil rhetoric was not 
and ingenious toy-maehinos ; but his application to literary | caleuiated to soothe ihi* susceptibiliti' s ()f men already sinarting 
studies was eijually conspicuous. In tlie monastery ot Valloni- under the di'jiriva lion of their most cheri.shed illusions. He. seems, 
brosa, near Florence, wliere his education was principally con- ; in addition, to have compromised his position with the grand- 
ducted, he nit only nyide himself acquainted with the best : (Inral family by Ihe imprudent candour with which he condemned 
I.alin authors, but acquired a fair command ol the (Ireek tongue, [ ^ machine for clearing the jiort of la'gliorn, invented by Giovanni 
thus Living the foundation of his brilliant and elegant style. | Medici, an illegitimate son of Cosmo 1 . Princely favour 
l‘’ri)m one of the monks he also received instruction in logic ; but j iving withdrawn, private rancour was free to show itkdf. He 
the subtleties of the scholastic science were thoroughly distasteful | was publielv hissed at his lecture, and found it prudent to resign 
ro liirn. A dorument published by F. Selmi in 1864 proves that I his profo.ssorship and withdraw to Ploreiice in 1591. 'J'hrougb 
he was at this time so far attracted towards a religious life as to | the death of his father in July of that year family cares and 
have joined the novitiate; but his father, w’ho had other designs j responsibilities devolved upon him, and thu.s his nomination to 
for him, seized the oppori unitv of an attack of ophthalmia to | the chair of mathematics at the university ot J^ulua, secured by 
withdraw him pcrnyincnlly from the care of the monks. Having j the influence of the Marchese Giiidubaldo wuth the Venetian 
had pcr.vinal experience of the unremimcrati ye character both of j senate, was welcome lioth as affording a relief from pecuniary 
musie and of mathematics, he desired that his son should apply * embarrassment and as opening a field for scientific distinction, 
lumself to the cultivation of medicine, and, not without .some i JiD residence at l^ukia, vvliich extended <iver a period of 
straining of his slender re.>oiirces, plm ed him, before he iiad , eighteen years, from 159210 1610, wais a course of uninterrupted 
completed his eidileonth year, at the university of Pisa. He : prosjierity. His aiipointmcnt was three times renewed, on each 
acconlingly malri.ulated thereon the 5th of November 1581. and • (Kaasiou willi expressions of tlie liigliest esteem on the part of the 
immcdiitelc entered upon attenilmcc at the lectures of the ! governing body, and his yearly salary was progressively raised 
celebrated physician and botanist, Andrea ( c.salpino. from 180 to 1000 florins. His lectures were attcncled by persons 

Flic natural gilts of the vonng student .seemed at this time of the highest distinction from all parts of Ikuope, and such was 
e.|ually ready to develop in any direction towards which choice die charm of his demonstrations that a hall capable of containing 
nr hazaril might incline them. In musiiail skill and invention he 1 2000 people had cventuallv lo be assigned for the aroommodation 
alreidv vied w'ith the best jirofessors of the art in Italv ; his of the oxerflowing audiences wdiich they attracted. His invention 
pc'r.sonal taste would l^n-e led him to choo.se jiainting as his of the proportional compass or sector — an implement still used in 
profession, and one of the mo.«.i eminent artists of his day, geometrical drawing — dales from 1597 ; and about the same 
l.odovico ('igoii, owned that to his judgment and roun.scl he was . time he constructed the first thermometer, consisting of a bulb 
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and liil^e filled with air and water, and terminating in a vessel of 
water. In this instrument the results of varying atmospheric 
pressure were not distinguishable from the expansive and con- 
tractive effects of heat and cold, and it became an efiieienl 
meisure of temperature only when Uinieri, in 1646, introduced 
the improvement of hermetically sealing the liquid in glass. Ihe 
substitution, in 1670, of mercury fi^r water comiilcted tlie modern 
thermometer. 

(lalileo seems, at an early period of his life, to have adopted the 
Copernican theory of the solar system, and was deterred from 
a\'owing his opinions — as is proved by liis letter to Kepler of 
August 4, 1597 — by the fear of ridicule rather than of persecu- 
tion. The apjx*aranco, in Sept timber 160.1, of a new star in the 
constellation Serpenlarius afforded him indeed an o])portunity, 
of which he eagerly availed hinisell, for making an onslaught upon 
the Arist«)telian axiom of the incorruplibility of the heavens ; 
but he continued to conform his public teachings in the main t(^ 
l^lolcrnaic principles, until the discovery of a novel and potent 
implement (d reseaTcli in the shape of the telescope (<7.?*.) placed 
at his command startling and hitherto unsuspected cx idence as 
to the constitution and mutual relations of tlic heaxenly bodies, 
(lalilco was not the original inventor of the teleseoj)e.^ 'J'hat 
honour must be assigned in Joh.innes Lippershey, an obscure 
ojjtician of Middlflnirg, v;ho, on the ^nd of ()ct()l)er i6oS, 
])ctitioned thj ‘ t' t“-.-gcucra] of the Low ( ounlries for exclusive 
ri ghti^ in the mauuiactiuc of an instrument lor inc! casing the 
apparent si/.e of remv)Le objects. A rumour of tlic iicw invention, 
xvhi'L re iclu'd X'cnice in June i6ov'), sulheed to scl (iaiileo on the 
track : and after one night’s profound meditation on the ])rinf iplcs 
o! refraction, he succeeded in f)roducing a telescope of threefold 
nngnifying power. l‘f)on tlu> first attempt he rapidb*. improved, 
until Ik* at lained to a power of thirty-two, and his inMrurnents, of 
which he manufactured hundreds with his (uvn hands, were soon 
in request in every part of Europe. 'J’xvo l<‘nses only— a plan<»* 
(•iinex and a jdano-coneaxe — were needed for the eomposition of 
each, and this siinjilc principle is that still empl(»yed in the con- 
struction of opera-glasses, (lalilco’s direction of his new instru- 
ment to the lieavens formed an era in the liistory of astronomy. 
Discoveries followed upon it xvilh astounding ra|)idity «in(l in 
b( wildering xariety. The Sidcreus y unci ns, pulilished at Venic(‘ 
early in 1610, contained the first-fruits of the new mode ol 
investigation, which were sufficient to excite learned amaz*ment 
on l)oth sides of the Alps. The mountainous configuration of 
the moon’s surface was there first described, and the so-called 

phosphorcsceneo ” of the dark portion of our .sat(‘llilc attributed 
to its true cause- namely, illumination by sunlighl nfiecled 
from the earth.^ All the time-worn fables and conjectures 
regarding the c(»m])Osition of the Milky Way were at once dis 
sipated by the simple statement that to the eye, reinforced h\ 
the telescope, it appeared as a congeries ol lesser stars, while the 
groat nebulae were equally declared to be resolvable into similar 
elements. But the discovery which was at once porccix'ed to lx 
most important in itself, and most rexolntionary in its eflects, 
was that of Jupiter’s satellites, first seen by Galileo on tlic 7lh of 
january 1610, and by him named Sidera Malicea, in lamour of the 
grand-duke of Tuscany, ('osmo JL, who had been liis ])iipil, and 
xvas about to become his employer. An illustration is, with the 
general run of mankind, more powerful to ennvince than an 
argument ; and the cogency of the visible jilea for the (\»per- 
niean theory offered by the miniatun* system, then first disc Io.m <1 
to view, was recognizable in the triumph of its advocates as will 
as in the increased acrimony of its opponents. 

In Septemlier )6io Galileo finally abandoned Padua lor 
Florence, researches with the telescope had been rewarded 

^ The word lelcs(Of>t\ from Tq\t, far. cfKvin'iv, if* vkvv, was inx'ciitcd 
])y Dcmischnnis, .111 eminent Greek sclud ir, at the refjiie.sl ol PriiK e 
Cesi, piesulent of the Lyncean Academy It was used l)v Galileo as 
early as 1^)12, but was not nitroduied into I'.n-.dand uiilil much Lil«T. 
In lOs'i the word iclesiope was ins*Tl( cl and exjdained in JJai',vveirs 
Mv^t>*)ies 0/ Asironomr, trunk or ivlindcr being the terms until then 
onlmarilv enijdoyed. 

" 1 -eonardo da Vinci, more than a hundred years e.iilier, had come 
to the same coneUmion 


j by the Venetian senate with the appointment for life to his 
I professorship, at an nnpreeedeulcdly high salary. His discovery 
j of the “ Medicean Stars was ac!:nowledged by his nomination 
I (Jtily 12, 1610) as philosophic and mathemaliciaii extraordinar} 

: to the grand-dtike of '1‘uscany. I'he emoluments of this otfiee, 
I which involved no duties saxe that ol couiiniiiiig his .scieutitii 
. labours, were fixed at 1000 seudi ; and it was the desire of 
: increased leisure, rather tlian the iiromptuigs of local patriotism, 
j which induced him to accept an offer the original suggestion of 
j xxhich had indeed come ironi liiinseli. Before tlio dose of j6io 
! the memorable cycle ol discoxerics begun in the prcMous year 
j was completed by the observation of the ansated or, us it 
j appeared to Galileo, triple form of Saturn (the ring- formal ion A\as 
I first recognized by Ghri^tiaan Huygens in 11*55). of the phases of 
I Venus, and ol the sjiots upon the sun. As regards sun spots, 
i however, Johiiim fiabriiim. (*1 Osteel in I’lie.sland can claim 
I priority of publication, if not of aeliial ih’teeliun. In the spring 
; of i6ji Galileo visited Rome, and exhibited m the gardens of the 
: Oiiirinal Palace the lelesco])!.* wonders oi the heavens to the most 
1 eminent jxrsonages at the pontifical court. Kne-ouraged by the 
flattering reception accorded to him. lie \x*nlured, in l.i. I cilers 
I oji the Solar S/yoi.s, piintial al Rome m to take up a more 

I d'*cided position Inxxards that doctrine- on tlie eslalilishment of 
I xvlndi,ashc axoxxedma Icitertn Bclisario N’lnla, secrelai x to the* 

' i'rand-duki‘, “all lii^ life and being hencel(»rvv.ird dejieiKled." 

: l\v(‘n in the lime ol ( n])ernicus some xxell-meaning jiersoiis, 

I e->pe(Tilly tliose of the rc'lonned jiersnasmn. had susfavted a 
! discrepancy bclweeii the new viexv ol the solar sxstem and c crlaia 
I passages ol Serij>tiiri*- a su.s]>icion slrengtliened iw the* a-uii 
j ('hri.stian inference's drawn Irorn it by (iioidaiu) Lruiiu ; but tin 
j (|uestion was n(‘x(T lormallx' debated until Galileo's brilliant 
I iliM’losures, enhaiu cd by ids lormidablc' dialectic and enthusiastic 
1 zeal, irresistiblx challenged tor it the atli'Ution ol the authorities 
■ Mtliough ii(' had no desire to raise llic* theolugic'al issue, il must he- 
I admittc^d that, the discussion once set on loc*t, he ihrew himself 
into il with c haracUenstic' iinpc*luc*Mlx , and thus helped h* 

: precijdtaie a decision wLich it xvas his interest lo ax'eil. In 
I December 1615 a Benedictine monk named Ik'nedettu (astclli, 

' at that time professor of mathematics at the university oi I’lsa, 
j wrote* to inform Galileo ol a reccait discussion at the grand- 
! ducal table, in wdiich lie had been called ufKin to dc'leiid the 
I (‘ojHTnic'an doclriru' against theological objections, d'liis task 
j (astelli, who was a steady Iriend and cli.scijile ol the 'Jusc'an 
, astronomer, seems to haxe discliargccj with mucleiMlion 
■and success, (ialileo's ansxvei, xvrilten, as he said himscll, 
ruf rente cahnno. xvas an ex}y)sition (»t a iorinal Iheorx’ as lo the- 
re lations of jiliysical stdenee to Holy Writ, still further dexelojx el 
in an elahe^rate apology a,delressed by him in tlie ledloxving \ear 
(1614) lo Christina ol Lorraine, doxvager grand-due lie's- i*l 
'J'uscany. Not sati.sfic'd with explaining adx'crse texts, he met 
his oi)])onents with unwise audacity on iheii own ground, and 
endeavoured to firoducc scriptural confirmation ol a system 
which seemed to the ignorant many an incTcdible paiavlox, and to 
I lie scientific few a beautiful but daring innovation. The rising 
agitation on the .subject, lomcntcd fe^r Ihiir oxvn |)urposes by the 
rabid Aristolcliuns of the schools, was heightened rather than 
allayed by thc'se manifestoes, and on the fourth Sunday of the 
lolleming Advent lound a voice in the pulpit of Santa Maria 
Novella. Padre Ckurini’s dcnune'ialion of tl'c new aslionoiny 
XX as invdeed disavoxxed and strongly eondemnc'd bx- his superiors : 
nevertheless, on the 5th of lo'liruary 1615, anotlier Iloininiean 
mf)iik namc'd Lorini laid Galileo's letter t** (aslelli before the- 
Jnejiiisition. 

C'ardinal Robert BclUrmin xxas at that time by fai the me>-,i 
influential member of the Sae rt el ( ollege. He xvas a man oi xaM 
V-arning and upright piety, hut, although personally liicndlv to 
(kdileo, ihcTC is no doubt that he sax\ in his scicTilifie Icae liings a 
danger to religieji’.. 'I'he vear 1615 seems to hax e been a peilod ol 
suspense. Galik'o re'ceived, as the result ol a cunferenee belwxci. 
Cardinals Bellarmin and Del Monte, a .-c'lni-olficial warning to 
avoid theology, and limit himself to ph\sn al reasoning. “ W'rite 
freely,*' he was told by Monsi'jnor Dmi, ‘‘but ke;ep outride tie* 
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sacristy.” Unfortunately, lie had already committed himself to 
dangerous ground. I n December he repaired personally to Rome, 
full of confidence that the weight of his arguments and the vivacity 
t)f his eloquence craild not fail to convert the entire pontifical 
court to his views. He was cordially received, and eagerly 
listened to, but his imprudent ardour served but to injure his 
ciiuse. On the 2*^th of February 1616 the consulting theologians 
of the llol> Oflicc characterized the two propositions — that the 
sun is immovalile in the centre of the world, and that the earth has 
a diurnal motion of rotation — the first as “ absurd in philosophy, 
and formally heretical, because expressly contrary to Holy 
Scripture,” and the second as “ open to the same censure in 
philosophy, and at least erroneous as to faith.” Two days later 
(ialileo was, by command of the pope (Paul V.), summoned 
to the palace of ( ardinal Hellarmin, and there officially ad- 
monished not thenceforward to ” hold, teach or defend ” the 
condemned doctrine. This injunction he promised to obey. 
On the 5th of March the Congregation of the Index issued a decree 
reiterating, with the omission of the word ” heretical,” the censure 
of the theologians, suspending, usque corrigatur, the great work of 
Copcrni<'us, De revohiiionihus orbium codestium, and absolutely 
prf'hibiting a treatise l)y a Carmelite monk named Jmscarini, 
which treated the same sulqect from a theological y)oint of view. 
At the same time it was gi\'en to be understood that the new 
theory of the solar s)'stem might be held cx hypothesis and ih(i 
trivial verbal alterations introduced into the Polish astronomer's 
book in 1620. when the >\ovk ol rev ision was completed by Cardinal 
(laetani, confirmed this int('rpretation. This edict, it is essential 
to observe, the responsibility for which rests with a disciplinary 
('ongregation in no sense representing the churcli, was never 
confinn(‘d by the popi*, and was virtually repealed in 1757 under 
benedict Xl\‘. 

(lalileo returned to Kloreiv '^ three months later, not ill-pleased, 
as his letters testily, with tiie result of his visit to Rome. He 
brought with him, for the refutation of calumnious reports 
circulated by bis en(‘mi<*s, a written certificate from (ardinal 
Bcllarmin, to tl\e effect that no abjuration had been required of or 
penance imposed upon him. During a prolcjnged audience he had 
received from the poy>e assurances of private esteem and personal 
protection ; and he trusted to his dialectical ingenuity to find the 
means of presenting his scientific c onvic'tions under the trans- 
parent veil of an hypothesis. Although a sincere Catholic, he 
seems to have laid but little stress on lb.' secret admonition of the 
Holv OfiicT, which his sanguine temjierament encouraged him 
gradually to dismiss from his mind. He jireservTcl no written 
memorandum of its terms, and it was represented to him, accord- 
ing to his own deposition in 1633, solely by ( ardinal Bellarmin’s 
certificate, in which, for obvious reasons, it was glossed over rather 
than expressly recorded. For seven years, nevertheless, during 
whic'h he led a life of studious retirement in the Villa Segni at 
Hellosguardo, near Florence, he maintained an almost unbroken 
silence. At the end of that time he appeared in public with his 
Saeifliatorrs a polemical treatise w'ritten in reply to the J.ihra 
astronomica of Fadre (xrassi (under the pseudonym of Lotario 
Sarsi), the Jesuit astronomer of the Collcgio Romano. The 
subject in debate was the nature of comets, the conspicuous 
appearance of throe of which bodies in the year 1618 furnished 
the occasion of the controversy. Calileo’s views, although 
erroneous, since he held <‘omcls to be mere atmospheric emana- 
tions reflecting sunlight after the evanescent fashion of a Jialo 
or a rauibow, were expressed with such triumphant vigour, and 
embellished with such telling sarcasms, that his opponent did not 
venture u[>{>n a r(‘ply. The Sa^^intore was printed at Rome in 
Oetober 1O23 by tb(‘ .Xcademy of the Lincei, of which (talileo was 
a mcmbci, with a dedication to the new pope. Urban VI 11 ,, and 
notwithstanding some pa.s.sages containing a covert defence of 
(!o|>ernican c^iininns, was riM'eived with acclamation by ecclesi- 
astical, no less than bv scientific authorities. 

Fvervthing seemed now’ to promise a clo.se of unbroken 
prosperity to (Jalileo’s career. Maflfeo Barberini, his w'armcst 
friend and admirer in the Sacred ('ollege, was. by the election of 
the 8th of August 1623, seated on the pontifical throne ; and the 


marked distinction with which he w’as received on his visit of 
congratulation to Rome in 1624 encouraged him to hope for the 
realization of his utmost wishes. He received every mark of 
private favour. The pope admitted him to six long audiences in 
the course of two months, wrote an enthusiastic letter to the 
grand-dukc praising the great astronomer, not only for his 
distinguished learning, but also for his exemplary piety, and 
granted a pension to his son Vincenzio, wdiich was afterwards 
transferred to himself, and paid, with some irregularities, to the 
end of his life. But on the subject of the decree of 1616, the 
revocation of which Galileo had hoped to obtain through his 
personal influence, he found him inexorable. Yet there seemed 
reason to expect that it would at least be interpreted in a liberal 
spirit, and Galileo’s friends encouraged his imprudent confidencte 
by eagerly retailing to him every papal utterance which it was 
possible to construe in a favourable sense. To Cardinal Hohen- 
zoJJern, Urban was reported to have said that the theory of the 
earth’s motion had not been and could not he condemned as 
heretical, hut only a.s rash ; and in 1630 the brilliant Dominican 
monk Tommaso Campanella wrote to Galileo that the pope had 
expressed to him in conversation his disapproval of the prolii- 
bitory decree. Thus, in the full anticipation of added renown, 
and without any misgiving as to ulterior consequences, (ialilco 
set himself, on his return to Florence, to complete his famous 
but ill-sUirred work, the DiaJof^o dei due 7 nassiwi sistemi dtl 
mondo. Finished in 1630, it wtis not until January 1632 that it 
emerged from the presses of Landini at Morence. The book 
was originally intended to appear in Rome, but unexpected 
obstacles interpo.sed. 'Fhc Lincean Academy collap.sed with the 
death of Prince J'ederigo ('esi, its founder and president : an 
outbreak of plague impeded communication between the various 
Italian cities ; and the imprimatur was finally extorted, rather 
than accorded, under the pressure of pri\’ate frienilshif) and 
pow'crful interest. A tumult of applause from every part of 
Europe followed its publication ; and it w’oiikl be difficult to find 
in an> language a book in which animation and elegance of .style 
are so happily combined with strength and clearness of scientific 
exposition. Three interlocutors, named respectively Salviati, 
Sagredo, and Simplicio, take part in the four dialogues of which 
the work is composed. The first-named expounds the \’iews of 
the author ; the .second is an eager and intelligent listener ; the 
third repre.sents a well-meaning but obtuse Peripatetic, whom the 
others treat at times with undisguised contempt. Salviati and 
Sagredo look their names from two of (lalileo’s early friends, the 
former a learned Florentine, the latter a distinguished Venetian 
gentleman ; Simplicio ostensibly derived his from the C'ilician 
commentator of Aristotle, but the choice was doubtless instigated 
by a sarcastic regard to the double meaning of the word. 'Fhcrc 
were not wanting those who insinuated lliat Galileo intended to 
depict the pope himself in the guise of the simpleton of the party ; 
and the charge, though preposterous in itself, was supi)orted hv 
certain imprudences of expression, which Urban was not per- 
mitted to ignore. 

It was at once evident that the whole tenor of this remarkable 
work was in flagrant contradiction witli the edict passed sixteen 
}’ears before its publication, as well as with the author's personal 
pledge of conformity to it. The ironical submission with which it 
opened, and the assumed indetermination with which it closed, 
were hardly intended to mask the xigorous assertion of f'opcr- 
nican principles which formed its substance. It is a singular 
circumstance, Iiowever, that the argument upon which Galileo 
mainly relied as furnishing a physical demonstration of the truth 
of the new theory rested on a misconception. The ebb and flow 
of the tides were, he asserted, a \ isible proof of the terrestrial 
doul)le mot omenl, since they resulted from inequalities in the 
absolute vel(»cities through space of the various parts of the 
earth's surface, due to its rotation. To this notion, which took 
its rise in a contusion of thought, he attached capital importance, 
and he treated with scorn Kepler’s suggestion that a certain 
occult attraction of the moon was in some way concerned in the 
phenomenon. The theological censures which the book did not 
fail to incur were not slow in making them.seh'cs felt. Towards 
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tlie end of August the sale was prohibited ; on the ist of October 
the author was cited to Rome by the Inquisition. He pleaded his 
age, now close upon seventy years, his infirm health, and the 
obstacles to travel caused by quarantine regulations ; but the 
pope was sternly indignant at what he held to be his ingratitude 
and insubordination, and no excuse was admitted. At length, 
on the 13th of February 1633, he arrived at the residence ol 
Niccolini, the Tuscan ambassador to the pontifical court, and 
there abode in retirement for two months. From the 12th to the 
30th of April he w^as detained in the palace of the Inquisition, 
where he occupied the best apartments and was treated with 
unexampled indulgence. On the 30th he was restored to tlie 
hospitality of Niccolini, his warm partisan. 1 'he atTusaiion 
against him was that he had written in contravention of the 
decree of 1616, and in defiance of the command of the Holy Office 
communicated to him by (^irdinal Hellarmiii ; and Ins dctence 
consisted mainly in a disavowal of his opinions, and an appeal to 
his good intentions. On the 21st of June he was finally examined 
UTKler menace of torture ; but he continued to maintain his 
.'issertion that after its (‘ondemnatiiai by the Congregation of the 
Index, he had never lield the Copernican theory, i^ince the 
publication of the documents relating to this memorable trial, 
there can r»o longer be any doubt, not only that the threat of 
torture was not carried into execution, but that it was never 
intended that it should he. On the 2211(1 of | une, in the church of 
Santa Maria sopra Minerva, Ciiilileo read his recantation, and 
received his s(mtenee. He was condemned, as “ vt hemenlly 
siispe<'ted of heresy,” to incarceration at the pleasure of the 
triliunal, and l)y way of penaiK'o was enjoined to recite oiue a 
WTck for three years the seven penitential psalms, 'fhis sentence 
was signed liy seven ('ardiiials, but did not receive* the custonairy 
papal ratification. Flic legend according to which Galileo, 
lising from his knees after repealing the formula of abiurati(»n, 
stamped on the ground, and exclaimed, “ Kj^fnir sv miwvc I ” is, 
as may riiadily be supposed, entirely ajxxTvphal. Its earlu‘st 
ascertained apjicaraiuT is in the Abbe Irailh's QtterdU s litthaires 
fvol. iii. p. p), 1761). 

(ialileo remained in the custody of the Inquisition from the 
list to tlie 2 till ol June, on wiiicli day he was relegated to the 
Villa Medii'i on the Trinita de’ Mont i. Thence, on the (Ah (»1 | uly , 
he W'as permitted to depart fur Siena, where he spent several 
months in the house of the archbishop, Ascanio Piecolomini, one 
of his numerous and trusty friends. It was not until I)e(Tmber 


and he was engaged in dictating to his disciples, Viviani and 
Torricelli, his latest ideas on the theory of impact when he w^as 
seized with the slow lever wliic'h in two months brought him to 
the grave. On the Sth of January 1642 he ('losed his long life ol 
triumph and humiliation, which just spanned tlu* interval 
between the death of Michelangelo and the birth ol Isaac Newton. 

The direct s(jrviccs which lialilvo r-ndered to astronomy are 
virtually summed iij) in his telescopic disco^ cries. To the theo- 
retical perfection of the scieiK'e he contributed little or nothing. 
He pointed out indeed that the so-called “ third motion,” intro- 
duced l)y (ojX'rnicus to account lor the ('onstant parallelism ul 
the earth’s axis, was a su peril nous complication. Ihil he substi- 
tuted the e(|ually unnecessary hypotliesis of a magnetic atliae- 
tion, and failed to perceive that the phenomenon lo be e\]ilained 
wxis, in relation to absolute space, not a movement but the absenci* 
of movement, 'i'he eircumstanc'e, however, which most seriousb, 

! detracts from his scientific reputation his neglect of the 
discov(;ries made during his liteliir.e by tlie greatest of his 
contemporaries. Kepler's lirst and second laws weie jiublishid 
in i6oq, and his third ten years later, by these Inor^enl(^u^ 
inductions the geometrical theory of tin* solar sNstcin was 
perfected, and a hitherto unimagined symmetry was |)crceived to 
ivgulale the miittial relations ot its members. Ihil by (ialileti 
‘ they were jiasstal over in silence. In liis Dmlo^o dci ma.wni'^ 

I sisintii, p. inted not li*ss than thirteen years alter the last of tlu 
I three laws had bi'cii gi\eM to the world, the epic\ eJe- by wIikI 
('()p(‘rniciis, adhering lo the ancient jiostulat** ol iinilorm eiiiiilai 
I motion, had (‘iideavoiired rediar lo lheor\ the irregularities n, 
the planetary movements, were neither e.\j)ressK lu ( opted nor 
I {*\pres.sly rejeelf'd ; and the ('onclusion seenis mi vilablc that this 
i grave defeclion from the (‘aiisi* of progress wa^ due lo bis ^u ihaps 
I unconscious reUiclance to aci'cpt discovci i(*s which lu* bad not 


originai<*d. His name is iic\ ( rtbclcss )usll\ associated with that 
vast extension of the bounds oi the MsibU* universe wliiili has 
rendered niodeiu aslrononiv the most sublime ol seieiiecs. and his 


telescopic* observations arc a standing monument lo lii,. s. igaiity 
and acumen. 

With the sure instinct ol genius, he sc‘i.'(“d the (haiai'lerislic 
featurc‘s ol tlie jilieiiomc’ua prc‘sc‘nted to his attention, and his 
inlcTcnces, ex :\ t when (lisU)rtc*d by polemical (‘xigcncic s, lia\c* 
l)ec*n .strikingly confirmed b\ modern investigations. Ol his two 
c'apital errc»rs, regarding r(*spectivc‘ly the iheors (»1 the tid(*s and 
i tlu- nature of comets, the first was insidiously ret oininc'nded to 


that his earnest d(-sire of returning to Florence was realized, and 
the remaining edght years of his life were spent in his villa at 
Arc'clri c alled ” II Ciojello,” in the strict .seclusion w’hi('h was the* 
prescribed condition of his comparative freedom. Domestic* 
afflictic/iis combined with numerous and painful infinnities to 
embitter his old age. His sister-in-law and her w'liole iamil\% 
who c ame to live with him on his return from Rome, perished 
siK.rtly afterwards of the plague ; and on the 21 k 1 ol .April i0g,4 
died, to the inexpres.sibi(* grief of her father, his eldest and best- 
beloved daugliler, a nun in the convent of San Matteo at .Xiretri. 
Galileo was never married ; but by a X'enetiaii woman named 
Marina Ciamba he had three children —a son who married and 
left desc'cndants, and hvo daughters w'hc^ took the veil at an ^’iirly 
age. His prodigious mental activity continued iindiminished to 
tlie last. In 1636 he completed his Dinln^hi ddle nunve scicnze, 
in whieh lie rceapitulatcd the results of his early experiments and 
mature meditations on the yirincijiles of mechanics. 'I'his in 
many respects his most v^ahiable wwk was printed by the 
Elzevirs at Leiden in 1638, and excited admiration ecjually uni 
ver.sal and mon^ lasting than that accorded to bis astrononiieal 
treatises. His last telesc’opic discovery- that of the moon’s 
diurnal and monthly librations was made in 1637, only a few j 
months liefore his eyes were for cvxt closed in hojieless blindness. 
It was in this condition that Milton found him w^hen he visited 
him at Aroetri in 1 638. Rut the fire of his genius was not even vet i 
extinct. He continued his scientific correspondence witli 
unbroken interest and iindiminished logical acumen : he thouglit ^ 
out the application of the pendulum to the regulation of clock- . 
work, which Huygens successfully realized fifteen years later ; 1 


I him bv his pashionate desire to find a pbysic*al c onfirniMtion ol the 
j earth's double motion ; tlie scanul was acloi)lc'cJ lor llie purpeesc. 

I cil rebuttingananli-( bpernic'anargunii‘iilloniick‘(lon the jilaiietary 
j analogies of those erratic sii I )jc*cls ol tlu* sun. Within two years ol 
I tl)c*ir lirst diseovers , he had c onslriicled approximately a' ciiratc 
I taljl(‘s of the revolution^ ol [upiler’s .satellites, and he piojuised 
: their frequent eelijises as a im*ans of cletenuuung longitudes, not 
only on land, but at sea. 'Flii.^ method, on wb?')) be* laid gn‘a! 

! strc'.ss, and for the* facilitation ol w'bic h lu* iiuented a bincjeiiiai 
I glass, and devised sonu^ skilful mechanical contri\'anci‘s, wae 
offered l>y him in if)i(t to the Sjiamsh gowrnrru'ni. aiuJ altc*rward.'- 
lo that of Tuscany, but in each case* unsuc'c essliilly ; and tlu* 
! ( lose oi his life was oc'c npied with prolonged but Iniillcss lu'gotia 
I lions on the same subject with the statc's-general ol llollanci. 
! The* idea, though ingenious, has been lound ol little practical 
! utility at sea. 

I A series ol c areful observations made him .u cjuaintc cl wiin the 
! principal apjx'aranc'cs revealed by inodt rn msiniments in lla* 
I solar spots. He pointed out that tlu‘v we re limited to a certain 
j defined zone on the sun’s snrlace ; he noted the fanilat with 
I which they an* associated, tlu penumbra by which they are 
bordered, their slight proper motions and ilieir rapid c’uinges of 
form. He inferrecl from the* icgularity ol their general movements 
the rotation of the sun on it - axis in a pt'riod of little* h*ss than a 
month ; and he grounded on the varying nature ol the* r*allis 
seemingly traversed by them a plausible, though inconciiisive, 
argument in favour of the earth's annual re\'olntion. 'Fwiee in 
the year, he* cd)served, they seem to travel acn^ss the solar disk in 
straight lines : at cjthe*r limes, in curves. 'J'h(*se aj)pearancx*te lu; 
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referred witli great acuteness to the slight inclination of the sun’s 
axis of rotation to the plane of the ecliptic. Thus, when the 
earth finds herself in the plane of the sun’s equator, which occurs 
at two opposite points of her orbit, the spots, travelling in circles 
parallel with that plane, necessarily appear to describe right linens ; 
but when the earth is above or below the equatorial level, the 
paths of the spots open out into curves turned downwards or 
upwards, according to the direction in which they are seen. But 
the explanation of this phenomenon is equally consistent with the 
geocentric as with the heliocentric theory of the solar system. 
'Jhe idea of a universal force of gravitation seems to have hovered 
on the borders of this great man’s mind, without ever fully 
entering it. He perceived the analogy between the power which 
holds the moon in the neighbourhood of the earth, and compels 
Jupiter’s satellites to circulate round their primary, and the 
attraction exercised by the earth on bodies at its surface ; ^ but 
he failed to conceiv''e the combination of central force with 
tangential velocity, and was dis]iosed to connect the revolutions 
of the planets with the axial rotation of the sun. This notion, it 
is plain, tended rather towards Descartes’s theory of vortices 
than towards Newton’s theory of gravitation. More valid 
instances of the anticipation of modern discoveries may be found 
in his prevision that a small annual parallax would eventually be 
found for some of the fixed stars, and that extra-Saturnian planets 
would at some future time be ascertained to exist, and in his 
conviction that light travels wath a measurable, although, in 
relation to terrestrial distances, infinite velocity. 

The invention of tlie microscope, attributed to (lalileo by his 
first hifigrapher, Vinceiizio Viviani, does not in truth belong to 
him. Such an instrument was made as early us 1500 by Zacharias 
Jansen of Itliddlehurg ; and although (Jalileo discovered, in 1610, 
a m(‘ans ol adapting his telescope to the examination of niinute 
olijects. he did not become ac(|uainted with the (‘oinpound 
microscope until 1^124 when he saw oni* of Drcbbel’s instru- 
ments in Romo, and, with ('haracteristie ingenuity, immedi- 
alelv introduced some material improvements into its 
const riK'tion. 

The most substantial, if not the most brilliant part of his work 
consisted undoubtedly in his contributions towards the cstabhsh- 
mcnl of mechanics as a science. Some valuable but isolated facts 
and theorems had been previously discovered and proved, but 
it was he who first clearly gr.is])ed the idea of force as a mechanical 
agent, and exteniled to the external world the conception of the 
invariability of ihi’ relation between cause and effect. From the 
time of Archimedes there had existed a science of e(|uilibnuni, but 
the science of motion began with Galileo, ll is not too much to 
say that the final triumph of the ('opernican system was due in 
larger measure to his labours iti this department than to his 
direct arguments in its favour. The problem of the heavens is 
essentially a mechanical one ; and without the mechanical 
conceptions of the dependence of motion upon force which 
(ialileo familiarized to men's minds, that problem might have 
remained a scaled book even to the intelligence of Newton. The 
interdependence of motion and force was not indeed formulated 
into definite laws by Galileo, but his writings on dynamics arc 
everywhere suggestive of those laws, and his solutions of 
dynamicid problems involve their recognition. Tlie extra- 
ordinary advances made by him in this branch of knowledge 
W(‘ro owing to his happy method of applying mathematical 
analysis to physical prol^lems. As a pure mathematician he was, 
it is tru(\ surpassed in profundity bv more than one among his 
pupils and contemporaries ; and in the wider imaginative grasp 
of abstract geometrical principles he cannot be compared W'ith 
h'ennat, Descartt‘s or Pascal, to .say nothing of Newton or 
r.eihnitz. Still, even in the region of pure mathematics, his 

' Ttu* p^tissagr suffu'it ntly remarkable to deserve quotation in the 
oiiginal ; - “ T.e jiarti della 'I'lTra haniio tal piropieiisione al centro di 
‘ ssa, che qnando elhi cangiasse liiogo, le dette parti, benchc lontane 
<lal globo n<;l temf>o delle miitazioni di es.so, lo soguirob])ero pier tiitto ; 
est'inpio di ci 6 sia il i^‘guito perpetuo dclle Meclicec, ancorche separate 
I’ontiuuamente da Giovo. L' isti'sso si deve dire della Luna, obi digata 
a segiiii la 'lorra." —Dialnffo dci sistenii, Giomata lorza, 
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powerful and original mind left notable traces of its working. 
He studied the properties of the cycloid, and attempted the 
piroblem of its quadrature ; and in the “ infinitesimals,” which he 
was one of the first to introduce into geometrical demonstrations, 
was contained the fruitful germ of the differential calculus. 
But the method which was peculiarly his, and which still forms 
the open road to discoveries in natural science, consisted in tlie 
combination of experiment with calculation — in the transforma- 
tion of the concrete into the abstract, and the assiduous com- 
parison of results. The first-fruits of the new system of investiga- 
tion w^as his determination of the laws of falling bodies. Conceiv- 
ing that the simplest principle is the most likely to be true, lie 
assumed as a postulate that bodies falling freely towards the earth 
descend with a uniformly accelerated motion, and deduced thence 
that the velocities acquired are in the direct, and the spaces 
traversed in the duplicate ratio of the times, counted from the 
lieginning of motion ; finally, he proved, by observing the times 
of descent of liodies falling down inclined planes, that the postu- 
lated law was the true law. Kven here, he was obliged to take for 
granted that the velocities acquired in descending from the same 
height along pilanes of every inclination are equal ; and it was not 
until shortly before his death that he found the mathematical 
demonstration of this not very obvious principle. 

The first law of motion— that which expresses the principle 
of inertia-- -is virtually contained in the idea of uniformly 
ac'celerated velocity. The recognition of tlie second --that of the 
independence of different motions — must be added to form th(‘ 
true theory of projectiles. This was due to Galileo. Up to his 
time it w’as unix ersally held in the schools that the motion of a 
body should (‘ease with the impulse communicated t(» it, but 
for the “ reaction of the medium " lu‘lping il forward, (ialilei^ 
.showed, on the ( ontrary.that tlie nature of motion once impressed 
is lo eontinue indefinitely in a uniform direction, and that the 
eff«*('t of the medium is a retarding, not an impelling one. Another 
eomnionly rei'eived axiom w^as that no body lould be affeetial by 
more than one movement at one time, and it was thus supposed 
that a cannon ball, t>r other projeelile. moves forward in a right 
line until its first iin])ulsc is exhausted, when it falls vertically to 
the ground. In the fourth of Galileo's dialogues on mec'hanics, 
he demonstrated that the path described by a proj(‘Clile, being the 
result of the combination of a uniform transverse motion xvitli a 
uniformly accelerated vertical motion, must, apart from the 
resistance of the air, be a ])aral)ola. 'Fhc establishment of the 
principle of the compiisition of motions formed a conclusive 
answer to the most tormidable of the arguments used against \W 
rotation of the earth, and we find it accordingly triiimplianlly 
brought forw^ard by (ialileo in the second of his dialogues on the 
systems of the world. It w'as urged by anti-Copernicans that a 
lx)dy flung upward or east downward would, if the carlh were in 
motion, be left behind by tin* rapid translation of the point from 
which it started : Galileo proved on the contrary that the 
reeejition of a fresh impulse in no way inlertcred with tlie move- 
ment already impressed, and that the rotation of the earth was 
insensible, because shared equally by all bodies at its surface. 
His theory of the inclined plane, combined with his satisfactory 
definition of “ momentum,” led him towards the third law of 
motion. Wc find Newton’s theorem, lliat action and reaction 
are equal and opposite,” stated with approximate ])recision in his 
treatise Della saenza merraitica, wdiieh contains the substance of 
lectures delivered during his professorship at Padua ; and the 
same principle is involved in the axiom enunciated in the third 
of his mechanical dialogues, that ” the propensity of a body to 
fall is equal to the least resistance which suffices to support it.” 
The problems of percussion, however, received no definitive 
solution until after his death. 

His .services were as conspicuous in the statical as in the 
kinetical division of mechanics. He gave the first satisfactory 
demonstration of equilibrium on an inclined plane, reducing it to 
the level by a sound and ingenious train of reasoning ; while, by 
establishing the theory of “ virtual velocities,” he laid down the 
fundamental principle which, in the opinion of Lagrange, con- 
tains the general expression of the laws of equilibrium. He 
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studied with attention the still obscure subject of molecular 
cohesion, and little has been added to what he ascertained on the 
question of transverse strains and the strength of beams, first 
brought by him within the scope of mechanical theory. In his 
Discorso wlorno alle co^e che stanno su Vacqua^ published in 1612. 
he used the principle of virtual velocities to demonstrate the more 
important theorems of hydrostatics, deducing from it tlie 
equilibrium of fluid in a siphon, and proved against the Aristo- 
telians that the floating of solid bodies in a liquid depends not 
upon their form, but upon their specific gravities relative to such 
liquid. 

Tn order to form an adequate estimate of the stride made bv 
Galileo in natural philosophy, it would be necessary to enumerate 
the confused and erroneous opinions prevailing on all such 
subjects in his time. TTis best eulogium, it has been truly said, 
(‘onsisls in the fallacies which he exposed. The scholastic* 
distinctions between corruptible and incorruptible substances, 
between absolute gravity and absolute levity, between natural 
and violent motions, if they did not wholly disappear from 
scientific’ phraseology, ceased thence forw'ard to iiold the place 
of lionoiir in the controversies of the learned. J)i.scarding lliese 
obscuire and misleading notions, Galileo taught that gravity and 
levity are relative terms, and that all bociies are heavy, even 
ihose whic'h, like the air, arc* invisible ; that motion is the result 
of h>rce, instantaneous or c'ontinucais ; that weight is a continuous 
lone, attracting tcnvarcls the centre ot the c^aith ; that, in a 
vacuum, all lK)dies would fall with (*<|ual velocities ; that the 
“ inertia of matter ” implies the* continuance ol motion, as well 
as the permanence ol rest : and that tin- substance ol the 
heavenly bodies is ecjually “ c orruptible " w'ith that ol the* earth, 
'fhese sini[)le elementary ideas w(*re eminently capable of 
(le^x•l()pnlent and in\ esligation, and were not only true but the 
prelude to lurlher truth ; while thcjse they su])ersedcd defied 
inquiry by their vagueness and obscurity, Galileo was a man 
born in due time, lie* was sujieiior to his contemporaric's, but not 
isolated amongst them, lie refiresented and inlcnsilied a grow'ing 
tendenc'v of the age in wdiirh he liv(‘d. It was l)eginmng to be 
su.spcc ted that from Aristotle an apjieal lav to nature, ancl some 
were found w'ho no longer treated the ipse duxil of tlie Stagirite 
as the final authority in matters ol science. A vigorous but 
ineffectual w^arfare had already been waged against tlie blind 
traditions of the .schools by Ivamus and 'fcdcsius, b)’ i^ilricius ancl 
( ampanella, and the* revolution which Galileo completed had lieen 
prepared by his preclec-essors. Nevertheless, the task wdueh he so 
effectually accomplishc^d dc'inanded the highest and rarest cjuality 
of genius. He struck out lor himself the hapjiy middle* ])ath 
hetwe^en ihc’, a priori and the empirical systems, and exemplific'd 
with brilliant success the method by winch experimental scicikt 
has wrested from nature so many ol lier sec rets. His mind was 
c'minentlv prac-tic'al. He; concerned liim.sclf above all with what 
fell within the range of exact incjuir> , and Icll to others the 
larger but less fruitful speculations wliic h can never be; brought to 
the direc’t test of experiment. Thu.s, while far-reachi»ig hut hast) 
generalizations have* had their day and been forgotten, his work 
has proved permanent, because he made sure of its toimdalions. 
His keen intuition of truth, his vigour ancl yet sobriety ot argu- 
ment, his fertility of illustration and acuteness ot .sarcasm, made 
him irresistible to his antagonists ; and the cvane.scent triumphs 
of scornful controversy have given place to the sedate applause ol 
a long'lived posterity. 

The; first com])lct(* editmn of Galileo's writings was |niblished at 
Florence (184.1-1856), in 16 8vo vols., under the sujiervi.sioii <>1 
Signor Eugc^nio AUieri. Bedsides tlie woiks already '‘numcraterf it 
rcDntained the; Sermoncs de niotu [^taviuni composed at Pisa between 
1589 ancl T591 ; his letters to his Irieiids, w’ith many of their replies, 
as wc'll as several of the essays ot his scientific op])onenls ; Idb 
laudatory comments on the Orlando I'urioso^ and deprc'ciatory 
notes on the Gcrusakmme IJbevata, some .stanzas and sonn<*ts of no 
great merit, together wdth the sketch ot a coined v' ; finally, a repiiiit 
of Viviani’s with valiialde notes and corrections. The original 
dociiment.s from the archives ot the Iiif|uisitioii, relating to the* 
events of 1616 ancl 1633, recovc»red from Pans in 1846 by the efforts 
ol Count Rossi, and imw’ in the Vatican Libra ly, vere to a limited 
extent made jniblic by Monsignor Marino-Marini in 1850, and 
more unreservedly by M Henri de r}*.pinois, in ;in es.say enlillcid 


OaUUe, son procts, sn rondemmUion^ publislu^d in 1867 in the /fernte 
dcs questions kistonques. He? was followed by M. Karl von (iebler, 
W'ho, in an able and i*xlia.ustive but .somewhat iirejudiced work 
Galileo Galilei und die ronitsL he Citiic (Stuttgart, 1876), sought to 
impeach tlie authenticity of a document of prime importance in 
me trial of 1633 He w^as victorinuslv answered bv Signor Domenico 
Berti, m II Process ori^inalc di Galileo Galilei (Rome, 1876), and bv 
M. de I'Jipiimis, with Les JHhes du puut\ de Galilee (Rome, I’aris, 
1877). The touching letters of Galileo’s eldest daughter, Sister Maria 
t ele.ste. to her fatht*r were jirinted in 1 86.4 by Professor Carlo Ardiiini, 
in a publication entilUsl La Priniooeuita di Galileo Galilei 

The is.sut^ of a “national edition" of the Works of Cialileo, in 
20 large volumes, w.is begun at Idorence in iS^u) It incliu!t\s a 
mass (if previously inedited coires])onden( e and olhe t documents, 
collected by tlie indefatigable director, I’rc^fessor Antonio Favaro, 
among w'hcjse unmeroiis publicaticms on (ialilean sulijc'cts may be 
nicMitioucd . Galileo c lo studio di Isadora (2 vol.-i , 1883^ : Siampoli 
Galtleani (12 series, i.SSci 18(^7); Nuovi Sludii Gahletnn (1801); 
(talileo iiulilei e Suoi Mana Celeste (i8<)i) See also TIi. Henri 
M.ittin s UaliUt\ les diotts de la scieiui et la tn/ihode des sacnees 
/i/n'M^icc-; (1868) ; Private l.ife of (,alileo (by Mrs Ohiev, 1870),* 
J. J Faille's Galileo ; his Life and M'oik (i^o's) ; Galilh- et Marius^ 
by J. A. ( Oudc'inans and J Ho.sst'ha (ukm). The lelalums of 
Galileo to the Chuicli an* temperately and .dily diseussed by F R. 
M'egg-Prosser in (tohlro and his Judi>es (1881)), and in two articles 
IHiblished m the .Inieiiiau ('atlioht ()uar(nlv tor Apiil and (uly 

' (A. M.C) 

GALION, a edty ol (Tiiwlord eounly, Ohio, I'.S.A. about 75 m. 
S.W . of ( Ievc‘lan(l. Pop. ( i8()o) ; ( ic)oo) 7282 (703 foreign- 
horn); (jgio) 7214. It IS served !>> the (IJevelancJ, Ciiieiimati, 
C hicago tV St Louis, and the Kne railways, and by an inlermban 
elec tric railwrA'. 'I'lu* city is about 1 165 ft. above sea le\i l, and 
has extensive rail\va\ sh(»ps (of the* l’>ie railv'av) and maim- 
factories of brick and tile machint;r\ , carnages and wagons, and 
grain and sec‘d elearurs. 'I'lie nninicipalit \ owns and operates 
it.s c*lectric - lighting plant. Gabon was laid out as a town in 1S31 , 
was incorporated as a borough in J.S40, *in<l was clurlered as a 
city in 187S. 

GALL, FRANZ JOSEPH (1758 1828), analoinisl, }ihy.siologisi, 
and founder ot phrc'nology (^.7'.), vva.s born at 'I'lelenbriinn near 
IMor/.heim, Baden, on the c>t)i of March 1738. Alter (ompleting 
I the usual literary rour.se at Baden and P>ni(li.sal, lu* began tlie 
study of medic'ine iindi'r [. Hermann (1738 j.Soo)al Slra.ssburg, 
whence, attracted by the name's ol (jerbard \an Swielen (1700 
1772) and Ma.viiailian Stoll (1742 178S), he removed to Vienna 
III 1781. Having rec‘c‘ivt‘<l bis diploma, he* began to practise tus 
I a physic’ian there in 1785 , but las energit'S were inainlx devoted 
I to the scientific investigatmn ol probl(*mK vvhi( li had ciccupiecJ 
I his attc'iuion irom lioyliood. At a comparahA cIn larly period 
hc^ lormcd the generalization that m the human suhjc'et at least 
a jKiwerlnl mc*morv i-. invariahiv a-.soc'iated with [iromine.nt 
eyes ; and lurther o))M;rvalion enabled biin, as be tb'iught, also 
to define the* external eliaun tenslics indicative ol sjiec ial talents 
lor painting, music and llic mechanical arts. Joillowing out 
these re.searches, he gradually ii;aehe(l th«' stiong conviction, 
not only that the talc'nts and dispositions ol men are depcnclenl 
upon the hmc'lions o) the brain, hut al.so tliat the\ may be inferred 
willi perfeet exactitude and precision irom the external appear- 
ances of the skull, (iall's first afipearance; as an aiilhoi was 
made in lytp, when he puhli'^lied the first two chapters of 
! a (never cxmipletecj) work entitled Plitlosopliiseh-medieinische 
V ntermchun^en uher fsatur u, Kunsi tm kranken //, t^esiindcn 
Ziistande dcs Meiisilicn. 'fhe first ])ul)I]e noliVc* of his iiujuiries 
in eraiiiosccqiy, however, was in the form ol a le tter addre.ssed to 
I a friend, w hich appearecl in M. Wieland s Ih ulscher Men nr in 
I I7 c> 8 ; but two years previously he had begun to give private 
: courses of phrenological lectures in Vienna, wheie his doctrines 
j soon attractecl general attention, and met with increasing sum*ss 
i until, in 1802, they were interdicted by the government as being 
dangerous to religion. 'I'liis stej) cm the part of the authorities 
had the* cffc^ct of greatl}’ slinmlaling public curiosity and increasing 
(ialfs celebrity. 

In March 1805 he finally Icdt Vienna in company witli his 
friend and as.sociate j. Spurzheim, and made* a tour through 
(Germany, in the course of which he lectured in Berlin, Drpdcn, 

I Magdeburg and several of the university towns. His expositions, 

: w'hich he knc*w' how to make popular and attractive, were much 
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n-s(jrte(l to h) the public, aiicl excited considerable controversy in 
I lie scientific world. He had almost reached the zenith of his 
fame when, in jHo;, he rcjxiired to Paris and establishetl himself 
(lure as a medit'al practitioner, at the same time continuing his 
activity as a lecturer and writer. In 1808 appeared his Introduc- 
tion ON CO fits de physiologic du ceweau. which was followed in 
i8o() l)v the Kccherches stir Ic systeme nerveux en general, ci stir 
cehii du ittveuH en parttculier (originally laid before the Institute 
of France in Man^h 180S), and in 1810 by the first instalment 
the Anatomic ct physiologic du systeme nenwux en gaieral, cl 
du (crvcati en particulicr, at'ec dcs observations sur la possihiliie 
dc rcconnaitrc plusiciirs dispositions intellectuelles ct morales dc 
Plunnmc ct dcs animaux par la configuration de leurs letes. The 
Recherches and the first two \'oliirnes ot the Anatomic bear th(‘ 
conjoint names of (iall and Spurzheim. "f’he latter work was 
coinj)lete(l in i8icy, and apfieared in a second edition of .six 
xolumes in 1822 -1825. In 1811 he replied to a charge of 
Spinozism or atheism, which had been strongly urged against 
him, by a treati.se entitled Dcs dispositions tnnees dc Panic ct 
dc r esprit y which lu* afterwards incorporated with his greater 
nork. In 1810 he became a naturalized French subject, but his 
( iforts two years afterwards to obtain admission to tlie Academy 
of Sciences, although su|)ported by Geoffroy Saint-Hilaire, 
\von* on successful. In 182^^ h<* visited London with the intention 
of giN ini* a series of jihrenological lectures, but his reception was 
not wijat he had anticipated, and he speedily abandoned his 
plan^. He continued to l<‘cture and practise in Paris until the 
l)eginning of 1828, wlaai hi was disabled by an apoplectic seizure. 
ni‘. death took place at Montrouge near Paris, on the 22nd of 
August 1828. 

GALL (a word common to many 'IViitonic languages, cf. 
f)ut<‘h gal, and Her, (iallc ; the liulo-Furopean root appears in 
(Ii. and Lat. jd: yiossibly connected with “yellow, " 

with reference to the colour of bil(‘), the secretion of the lixcr 
known as “ hile,"’ the term being also used of the pear-shaped 
divcrticnlnni of the bile-duet, xvhii h forms a reservoir for the bile, 
more geiieraib known as the “ gall-bladder ’ (see Li\ kr). From 
the extreme bitterness of llie secretion, “gall/' like the Lat. 
fcl, IS iisid lor anything extremely bitter, whether aeUiallx or 
metaplioricidlv. From the idea that the gall-bladder was the 
iloiniinting organ of a bitter, sharp temperament, “gall " was 
lonnerlx used in hhiglish for siich a spirit, an<l also lor one very 
ready to resent injuries. Jl thus survives in American slang, 
wit !i the meaning “ impudence ” or “ a.s.surance.'’ 

“Gall,” meaning a .sore or painful swelling, esiieciallv on a 
horse, may be the same word, derived Irom an early u.se of tlie 
word as meaning “ poison.” On th<* other band, in Romanic 
languages, the Vr. gallc, Sp. agalla, a wund-gall or pufiy distension 
of the .synovial bursa on the fetlock joint of a horse, is derived 
from the lait. galla, oak-apple, from whi<*h comes the English 
“ gall,” meaning an excrescence on trees caused l\v certain 
insects. (Sei* G.MJ.s.) 

GALLABAT, or (r.\^AH^'l‘, called by the Aliyssinians Malemma 
(Melemma). a town of the Anglo- Egyptian Sudan, in 13® N. 
30“ 1 2' E. It is huilt, at the foot ot a steep .slope, on the left bank 
of a iributarx of the Albara called the Khor Abnaheir, which 
forms here the Sudan-Al>yssinian Irontier. Gallahat lies go in. 
W’. by N. ol Gondar, the capital of Amhara, and being on the main 
route Irom Sennar ^o Abyssinia, is a trade centre of some import- 
ance. Pop. about 3000. The majority of the buildings are grass 
tiikh. SlaxTs, beesxvax, eofTee, cotton and hides were formerly 
the (hivf ariicles of commerce. The slave market xvas clo.scd 
alx) it 1874. lieing on the frontier line, the possession of the town 
xvas for long a matter of dispute betxveen the Sudanese, and later 
llu* l''gyplians. on tlie (*ne hand and the .\byssinians on the other. 
About 1S70 tile k'.gyptians garrisoned the town, which in iSSn 
WiLs attacked by the dervish<*.s and sacked. From (Jallabal a 
dervish raiding [larty penetrated to Gondar. which they looted, 
lu reviuige an Abv.s>iniau army under King John attacked the 
dervishes close to Gallahat in Alarch 1880. The dervLshes 
suffered very severely, but King John being killed by a stray 
bullet, the Abv*jsinians retired (see Kuvi’T: Military Operations, 


1885-1896). In December 1898 an Anglo-Egx ptian force entered 
(Jallabat. The Abyssinians then held the fort, but as the result 
of frontier arrangement the town was definitely included in the 
Sudan, though Aby.s.sinia takes half the customs revenue. Since 
18911 the trade of the place has revived, eoffee and Ha c stock 
being the most important items. 

The town and district form a small ethnographical island, 
having been peopled in the i8th century by a colony of Takruri 
from i)arfur, who, finding the spot a convenient resting-place 
for their fellow-pilgrims on their way to Mecca and back, obtained 
permi.ssion from the negus of Abyssinia to make a permanent 
.settlement, d'hey are an industrious agricultural race, and 
cultivate cotton with considerable success. They also collect 
honey in large quantities. The Takruri possess jagged throxving 
knives, which are said to have been brought from their original 
home in the Upper ("ongo regions. 

GALLAIT, LOUIS (1810-1887), Belgian painter, was born at 
Tournay, in Hainaut, Belgium, on tlie 9th of May 1810. He 
first studied in his native town under llennequin. In 1832 hi.s 
first picture, “ Tribute to Caesar,” won a firize at the exhibition 
at Ghent. He then went to Antxverp to prosecute liis studies 
under Mathieu Jgnace Van Bree, and in the following yi*ar 
exhibited at the Brussels Salon “Christ Healing the JHind.” 
This [licture was purchased hy subscription and placed in the 
cathedral at 'iburnay. Gallait next went to Paris, whence he 
.sent to the Jielgian Salons “ Job on the Dunghill,” “ Montaigne 
X'isiting 'I'a-sso in Prison ” : and, in 1841, “ 'I’he Abdication of 
("hiuies V..” in the Brus.sels (ialliTV. This was hailed as a 
triumph, and gained lor the jxiinter a Euruiiean rej)ulatit*n. 
Official im itations then caused him to setlle at P>nisseis, xvheiv he 
died on tile 20th ol November 1SS7. Among his greater works 
may he named: “ 'J'he Last Honours paid to ("oiints Egmont 
and Horn by the C orporations of the Town of Brus.sels,” noxv 
at Tournay ; “ The Deatli of Egmont.” in llu* Berlin gallery ; 
tile “Coronation of Baudouin, ICmperor of ( on.'-tantinople,” 
painted lor Versailles : “ The 'I'emptation ol St Anthony,” 
in the palace at Brussels ; “ 'Jhe Siege of Antioch,” “Art and 
Liberty,” a “ Portrait of M. B. Dumortier ” and “ 'I’lie Plague at 
I'ournav,” all in the Bru.ssels gallery. “A (iipsy Woman and 
her Children ” was painted in 1852. “ M. Gallait has all the 

gilts that may be acquired by work, Lasti*. judgment and 
determination,” wrote 'i'heophile Gautier ; his art is that ot 
a man of tact, a skilled jiainter. happy in his dramatic Ireatincm 
but supcrfieial. No doubt, this \\'alloi>n aiiisl, following the 
example of the Idemings ol the Renaissance and the treatment 
of Belgian chi.s.‘Hical painters and the French Romantic school, 
sincerely aimed at truth ; unfortunately, misled by contemporary 
taste, he could not conceixe of it e.xcepting as dressed in senti- 
mentality. As an artist employed by the State he exercised 
considerable influence, and for a long period he xvas the leader of 
juihlic taste in Brussels. 

See 'IVichlin, L aris (inllaif uud die Maleici in Hcittsr hhind (185 d ; 

J Dujaiilm, L'Art jlamuiui (i8ijt)) ; C. J.emoiiriKT, Jlistairc dis 
beau.\-iirt^ cn liclgiquc (1881). 

GALLAND, ANTOINE (1646-1715), French Orientalist and 
archaeologist, the first luiropean translator of the Arabian 
Sights, was born on the 4th of April 1646 at Robot , in tlie 
department of Somme. The completion of his scliool education 
at Noyon was followed by a brief apprenticeship to a trade, 
from which, howex'er, he soon escaped, to pursue his linguistic 
studies at l^xris. After haxdng been employed for some time 
in making a catalogue of the Oriental manuscripts at the Sor- 
bonne, he was, in 1670, attached to the French embassy at Con- 
stant ino])lv : and in 1673 he travelled in Syria and the Levant, 
where he copied a great number ol inscriptions, and sketched, 
and in some eases removed historical monuments. After a brief 
x'isit to France, xvhere his collei tion of ancient coins attracted 
some attention, Galland returned to the Levant in 1676 ; and in 
1679 ho undertook a third voyage, being commissioned by the 
French East India Company to collect for the cabinet of Colbert ; 
on the expiration of this commission he was instructed by the 
government to ('ontinue his researclies, and had the title of 
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antiquary to the king *' conferred upon him. During his pro- 
longed residences abroad he acquired a thorough knowledge of the 
Arabic, Turkish and Persian languages and literatures, which, on 
his final return to France, enabled him to render valuable assist- 
ance to Thevenot, the keeper of the royal library, and to 
Barthelemy d'Herbelol. After their deaths lie lived for some 
time at (!aen under the roof of Nicolas Foucault (1643-17^1), 
the intendant of Caen, himself no mean archaeologist : and there 
he began the publication (12 vols.. 1704-1717) of Lcs milJe ft 
line nuiis, which excited immense interest during the time of its 
appearance, and is still the standard French translation. It had 
no pretensions to verbal accuracy, and the coarseness of the 
language was modified to suit European taste, but the naiTalive 
was adequately rendered. In 1701 Galland had been admitted 
into the Academy of Inscriptions, and in 1700 he was appointed 
to the chair of Araliic in the College de France. He cnntimH*d 
to discharge the duties of this post until his death, w'hich took 
place on the J7th of February 1715. 

Besides a iiiinilx'r of archaeological works, especiallv in the de]x'irt- 
inont of inimismaties, la* ])ijl)Iish(>d a compilation from the Arabic, 
I’crsian and Tnrkisli, entitled J'auilvs remar/iiiahlfs, hntjs mots rt 
mnximes t/ra orieutaitA (to«i 4), and a translation from an Arabic 
manuscript, /V Voripne d du /na/^ir.s' dit (ntt 'J'he former ol 

tlnsso works appeared in an EnKlisii translation in 1703. Ills Couits 
i't fables indirnnc'i do Tiidpat ct dc Lohman was ]>iil>lisf\od (1724) attei 
his death. .AmouK his numerous nnpnhhshed manuscripts are ,1 
translation of tin* Koran and a Ilniottr ohinalc dcs cmpneitt^ tines 
Mis /m/; nrt/ was ]mblis]ied by M ('harlcs Schetei m i«S8i. 

GALLARATE, a town of bombard}', Italy, in the province ol 
Milan, from w'hich it is 25 m. N.W. by rail. Pop. (igoi) 12.002. 
The town is of medieval origin. It is remarkable mainly for its 
textile factories. It is the junction of railways to Vare.se. 
Laveno and Arona (for the Simplon). Six miles to the W. 
are the electric works of Vizzola, the largest in Europe, when* 
23,000 h.p. are derived from the river Ticino. 

GALLARS [in Eat. Gau.astus], NICOLAS DES (g 1520- 
c. 15S0), Calvinist ic divine, first appears as author of a Defensio 
of William Farel, published at Geneva in 1545, followed (15.15 
J54Q) by translations into French of three tracts by ( alvin. 
In 1551 he w’as admitted burge.ss of Geneva, and in 1553 madt 
pastor of a country church in the neighbourhood. In 1557 h(‘ 
was sent to minister to the Protestants at Paris ; his conductor. 
Nicolas du Rousseau, having prohibited books in his posse.ssion, 
was executed at Dijon : des Ciallarf;, having nothing suspicious 
about him, continued his journey. On the revival of the 
Strangers’ church in J^ondon (15^0), he, being then minister at 
Geneva, came to London to organize the bVench branch : and 
in 1561 he published La Forme dc police ccrlcsiastiquc insiituec a 
Londres cn Lflglisc dcs Francois. In tiie same year he assisted 
BeziX at the colloquy of Poissy. He became minister to the Pro- 
tcstiints at Orleans in 1564 ; presided at the synod of Paris in 
1565 ; w'as driven out of Orleans with other J^rotestanl.s in 1568 : 
and in 1571 was chaplain to |caniv‘ (rAlbret, queen of Naxarre. 
('alxin held him in high esteem, employing him as amamicn.sis. 
and as editor as well as translator of scvenil of liis exegetical 
and polemical works. lie himself wrote a commentar}’ on 
Exodus (1560): editcfl an annotated P'rench Bible (1562) and 
New Testament (1562); and piibli.shcd tracts against Arians 
(1565-1566), His main work was his edition of Irenaeus (1570) 
with prefatory letter to Grindal, then bishof) of London, and 
giving, for the first time, some fragments of the Greek text. 
His collaboration with Heza in the Histoirc dcs Ji^liscs Rejorwees 
dll royaumc dc France (1580) is doubted by Bayle. 

See Bayle, DicHonnaire hist, et crit. ; Jean Senebier, Hist, 
liitirairc de Gcnhie (1786) ; Nouvellc Biof*. gen. (1857). (.\. Go ♦) 

GALLAS, MATTHIAS, Count of Campo, Di^kk of Lucera 
(1584-1647), Au.strian soldier, first .saw service in Flanders, and 
in Savoy with the Spaniards, and subsequently joined the forces 
of the Catholic League as captain. On the general outbreak 
of hostilities in Germany, (Jallas, as colonel of an infantry 
regiment, distinguished himself, especially at the battle of Stadt- 
lohn (1623). In 1630 he was serving as GeneraFFeldwachtmeister 
under Collalto in Italy, and was mainly instrumental in the 
capture of Mantua. Made count of the Empire for this servdcc, 


he returned to Germany for the campaign against Ciustavus 
Adolphus. In command of a corps of Wallenstein s army, he 
covered Bohemia against the Swedes in 1631-1 (>32, and .served 
at the Alte Veste near Nuremberg, and at Liitzen. further good 
service against Bernhard of Saxe-Weimar commended Gimeral 
(Dallas to the notice of the emptnor, who made him lieutenant- 
general in his ow'n army. He was one of the chief conspiratois 
against Wallenstein, and after the tragedy oi l‘:ger was afipointi'd 
to the command of the army which Wallenstein had formed and 
led. At the great bailie of Nbrdlingen (23r(l of August 1634) 
in which the army of Sweden was almost annihilated, (ialias 
commanded the victorious Tmperialist.s. ML next roinniand was 
in ivorraine. but even Ihe Moselle valLy had suffered much 
from the ravages of war that his army piTished of want. Still 
more wais this the case in northern Germany, wliere (ialias (oin- 
manded against the Sw'cdish general Baner in 1O37 and 1638. 
At first driving the Swedes before him. in thi* end he made a 
: complete failure of the campaign, lost his command, and was 
I subject to much ridicule. It wais, however, rather the indis('i])line 
I of his men (the baneful legacy of W'allenstein's inethofls) than his 
' own faiill.s which brought about his di.sastrous retreat across 
j North (iermanv, and at a moment of crisis he was recalled to 
endeavour to stop Torstenson’s v'ictorioiis advance, only to lx* 
I shut up in Magdeburg, whence he escaped with the barest remnant 
I of his forces. Oncc' more* relieved of his command, h<’ was again 
' recalled to make head against the .Swedes in 1O45 (alter their 
, victory at Jankow). Lciore long, old and warworn, lie r(‘signcd 
his command, and died in r647 at \ ienna. flisarinv hiid earned 
! for itself the reputation of being the most cruel and rapaciou> 
I force even in the 'Phirtv \’ears* W ar, and his ]\l erode Hriidcr have 
j survived in the word maraudci. Like inan\ othcT getierals of 
j that period, he* had ar(|uired much wealth and great territorial 
: posse.ssions (the latter mostly his share ol W allenstein's estates). 
: He was the founder of the Austrian family ol ( lam-Gallas, wiiich 
furnished many distinguished .soldiers to the Imperial armv. 

, GALLAS, or more eorreetly Gam.a, a powerful Mamitic 
; people of eastern Africa, scattered over the wide region which 
I extends for about 1000 m. from the central jiarls of Abyssinia to 
! the neighbourhood of the rivcM- Sabaki in British East Alrica. 

I J’he name ‘‘ " or ‘‘ Gala *’ appears to be an Abyssinian 

1 nickname, unknown to the people, who call them.selves Ilm' 
j Orma. “ .sons of men *’ or “ sons of Ornia,” an e|)onvm<)iis hei’o. 

I In Shoa (Abyssinia) the word is connected with the river Gala in 
j Ciuragic, on the banks of which a gnxit battle is said to have 
j been fought between the (billa and Ihe Abyssinians. Arnaud 
; d’Abbadie .says that the Aby.ssinian Moslems recount that, 

I w'hen summoned hy tla* lYophet's messenger to adopt Islam, the 
I (Lief of the Galla said No,”-- in Arabic kdl (or gCil) la. -and the 
j Prophet on hearing this said, J’hen let their very name imply 
I their denial of the Faith." Ol all Hamitic jicojiles the Galla 
; are the most numerous. Dr |. Ludwig Krapi (‘stirnated them 
j (<*. i80o)al from six to eight millions ; later antlioritie.-. jmt them 
! at not much over three millions. Individual trilx's arc said to Im- 
i able to bring 20,000 to 30,000 horsemen into the tkad. 
i Hardly anything is definitely known as to the origin and earl\ 

! home of the race, lint it app(*ars to have (x enpied lh(* sonihern 
part of its present territory since the i6th (enturv. A( cording to 
Hiob laidolf and James Bruee, the (lalla invaders first (toss,x 1 the 
.•\bvssinian frontiers in the year 1537. 'Lla- (ialla of Gojam (a 
district along the northern side of the river Miai) tell how their 
.savage forefathcTs came from llie .south-east Irom a country on 
the other sirle of a bahr (lake or river), and th(‘ Vcjju and Raia 
Galla al.so point towards the east and ( omrnemorate the pa.isage 
of a bahr. Among the .southern Galla tradition appears to be 
mainly roneerned with the expulsion of tlie race from the 
country now occupied by the .Somali. Their original home was 
possibly in the district east of Victoria Nyanza, for the tribes near 
Mount Kenya are stated to go on periodical pilgrimages to the 
mountain, making offerings to it as if to their molhtir. A theory 
has been advanced that the great exodus w'hich it seems certain 
took place among tiie peoples throughout east( rn Africa during 
the 15th century was caused by .some great eruption of Kenya 
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and other volcanoes of equatorial Africa. As a geographical 
term Galla-land is now used mainly to denote the south-central 
regions of the Abyssinian empire, the countr> in which the Galla 
are numerically strongest. There is no sharp dividing line be- 
tween the territory occupied respectively by the Galla and by the 
Somali. 

In any case the Galla must be regarded as members of that vast 
eastern ffamitic family which includes their neighbours, the 
Somali, the Afars (Danakil) and the Abyssinians. As in all the 
eastern Hamites, there is a perceptible strain of Negro blood in 
the Galla, who are, however, described by Sir Frederick Lugard 
iis “ a wonderfully handsome race, with high foreheads, brown 
skins, and soft wavy hair quite different from the wool of the 
Bantus.’^ As a rule their features are quite European. Their 
colour is dark brown, but many of the northern Galla are of a 
coffee and milk tint. The finest men are to be found among the 
Limmu and Gudru on the river Abai. 

Ttic (killa are for the most part still in the nomadic and pastoral 
stage, though in Al)yssiiua they have some agricultural settlements. 
'I'heir dwellings, tircl<*s of rough stones roofed with grasses, are 
generally built under trees. Their wealth consists chiefly in cattle 
and horsi's Among the .southern tribes it is sfiid that about seven 
or eight he.ul ot cattle are k<*pt lor every man, woman and child ; 
iind among the iioriluun tribes, as neither man nor woman ever 
thinks of going any distance on loot, the number of horses is very 
large. The oniiiiarv food consists of flesh, blorid, milk, Initter and 
honey, the Iasi being < on.sidered of so much importance by the 
southern (iall.i that a rude system ot bee-keeping is in vogue, and 
the husliaiid wlio lails to furnish liis wife with a sufricienl supply 
of honey may be excluded from all conjugal rights. In the south 
inonogamv is the rule, but in the north tlie number of a man’s wives 
is limited only by bis wishes and his wealth. Marriage torms are 
numerous, that of bnde-capture being common Hacli tribe lias 
its own cliiel, who eu|oys tin* strange privile.ge being the only 
merchant for Ids pt'oph*, but iii all public coiueins must take the 
advice of tlie lathers of families assembh'd in council The greater 
proportion of the tribes are still pagan, w'orshipping a supreme go<i 
Waka, and the subordinate god and goddess Ogheh and Ateticli, 
wliose favour is .seouied by sacrilices of oxen and sheep. Witli a 
strange bbi rality of sentiment, they say that at a certain time of 
the year Waka leaves them and goes to attend to tlie wants ot tfudr 
en(‘niie.s the Somali, wlioin also he has created. Some trilx's, ami 
notably the Wollo Galla, have been coiiveited to Mahomniedanisin 
and an‘ very lugoted adlierents ot the Prophet, in the north, where 
the Gallii an* under Abyssinian rule, a kind of sujx'rficial ('hiistiaii- 
ization has taken place, to the «’\t<*nt at le.ist tint tin* jx'ople an* 
tamiliar with the names of Maremnia or Mary, Thdawold or ]esus, 
Giruis or St lieorge, tSre. ; but to all piactHMl intents paganism is 
.still 111 tonv. 'rile .serpent is a .special oliject of worship, the northern 
(Lilla believing 11i.it he is llie authoi ot tlie human race. There is a 
beliel in werewolves (Jntda), and the northern (L'llla have sorc<*rers 
who terrorize the people. Thougli cruel in war, all Galla res]HTt their 
pledget! word. They are armed witli a Uiiict*, a two-edgcfl knile. and 
<t sliield of buflalo cu ihinoce os hide. \ considerable mimbei* find 
employment in the Aliys.smiaii arndes. 

Among the moie important tribes in the .south (the name in each 
instance being eonqxiundeil with Galla) are tlie Ramatta, the 
Kukatta, the Hadle, the Aurova, the \V.id]ole, the llani, the Arrar and 
the Kanigo Galla , the Roiani, a very powerlul tiibe, ina\ be con- 
.sidered to mark the division between north and south : and in the 
north v\c find the Anioro, the Jarso, the Toolama, the Wollo, tlie 
Ambiissd, the Ai|jo, and the Azobo Galla. 

See (’ r Thdve, " On the Origin of the (iallas," in Trans, of Brit. 
Assoc. (1^47) ; J. Ludwig Krapi, Travels in Iiustern Afnca (i860) ; 
and Voiahtthny of the (iallti Language (Jamdon, 1842) ; .Vrnaud 
d’.Abbadie, Dome .A ns dans la Ifautc-fithiof^ie (1868) ; I’h. Paulitschke. 
Hihnnpafdiic Sord-Ost \frikas\ Die f^ei5ti(;(' Kultur dcr Dan*akil^ 
Ctalla u. Somdl (Berlin, iHcgi) ; P. M. de Salviac, Les Galla (Paris, 
igoi). 

GALLATIN, ALBERT (1761-1849), American statesman, was 
born in Geneva (Switzerland) on the 29th of January 1761. The 
Gallatins were both an old and a noble family. 'I'hey arc first 
heard of in Savoy in the year 1258, and more than two centuries 
later they went to Geneva (1510), united with Calvin in hi.s 
opposition to Rome, and associated their fortunes with those of 
tlie little Swiss citv. Here they remained, and with one or two 
other great families go\’erned Geneva, and sent forth many 
representatives to .seek their fortune and win distinction in the 
service of foreign princes, both as soldiers and ministers. On tlie 
c\c of the French Revolution the (lallatins were still in Geneva, 
occupying the same position whu li they had held for two hundred 
years. .Albert (.lallatin's father died in 1765, his mother five 


years later, and his only sister m 1777. Although left an orphan 
at nine, he was by no means lonely or unprotected. His grand- 
parents, a large circle of near relatives and Mile Catherine 
Pictet (d. 1795), an intimate friend of his mother, cared for him 
during his boyhood. He was thoroughly educated at the schools 
of Geneva, and graduated with honour from the college or 
academy tliere in 1779. His grandmother then wislied him to 
enter the army of the landgrave of Hesse, but he declined to serve 
“ a tyrant,” and a year later slipped away from Geneva and 
embarked for the United States. A competent fortune, good 
prospects, social pijsition, and a strong family connexion were 
all thrown aside in order to tempt fate in the New World. His 
relatives very properly opposed his course, but they nevertheless 
did all in their power to smooth his way, and continued to treat 
him kindly. In after life he himself admitted the justice of their 
opinions. Fhe temper of the times, a vague di.scontent with the 
established order of things, and some political enthusiasm 
imbibed from the writings of Rousseau, are the best reasons 
which can now be assigned for Gallatin’s desertion of home and 
friends. 

In July 1780 Gallatin and his friend Henri Serre (d. 1784) 
landed in Massachusetts. They brought with them youth, hope 
and courage, as well as a little money, and at once entered into 
business. The times, however, were unfavourable. The great 
convulsion of the Revolution was drawing to a close, and every- 
thing was in an unsettled condition. The young Genevans 
failed in business, passed a severe winter in the wilds of Maine, 
and returned to Boston penniless. Gallatin tried to earn a 
living by teaching French in Harvard College, apparently not 
without success, but the cold and rigid civilization of New 
Rnglanfl re])elled him, and he made his way to the South. In the 
backwoods of Pennsylvania and Virginia there seemed to be 
better ( hances for a young adventurer. Gallatin engaged in land 
.speculations, and tried to lay tlie foundation of hi.s fortune in a 
frontier farm. In 1789 he married Sophie Allegro, and every 
prospect seemed to be brightening. But clouds soon gathered 
again. Afti*r only a few months of wedlock his wife died, and 
(iallatin was once more alone. The solitary and desolate frontit:r 
life became now more dreary than ever ; he flung him.self into 
polities, the only outside resource open to him, and bis long and 
eventful public career began. 

'Fhc constitution of 1787 was then before the public, and 
Gallatin, with his dislike of strong government still upon him, 
threw himself into opposition and became one of the founders 
j of the Anti-Federalist, or, as it w*as afterwards called, the 
I Republican party, lie was a member of the Pennsylvania fbn- 
! stitulional Convention of 1789-1790, and of the Pennsylvania 
/Vsscmbly in 1790, 1791, and 1792, and rose with surprising 
rapidity, despite his foreign birth and his inability to .speak 
English with correctness or fluency. He was helped of course by 
his sound education ; but the true cause of his success lay in his 
strung sense, untiring industry, courage, clear-sightedness and 
great intellectual force. In 1793 he was cho.sen United States 
senator from Pennsylvania by the votes of both political parties. 
No higher tribute was ever paid to character and ability than that 
conxTvcd by this election. But the staunch Federalists of the 
.senate, who had begun to draw the party lines rather .sharply, 
found the pre.sence of the young Genevan highly distasteful. 
They disliked his French origin, and susj>ected him to be a man of 
levelling principles. His seat was contested on account of a 
technical flaw in regard to the duration of his citizenship, and in 
February 1794, almost three months after the beginning of the 
session, the senate annulled the election and sent him back to 
Pennsylvania with all the glory of political martyrdom. 

The leading part which tiallatin had taken in the “ Whisky 
Insurrection ” in Western Pennsylvania had, without doubt, 
lieen an efficient cause in his rejection by the .senate. He in- 
i tended fully to restrain within legal hounds the opposition 
i which tlie excise on domestic spirits had provoked, but he made 
I the serious mistake of not allowing sufficiently for the character 
! of the backwoods population. When legal resistance developed 
1 into insurrection, Gallatin did his best to retrieve his error and 
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prevent open war. At Redstone Old Fort (Brownsville) on the I 
29th of August 1794, Ixjfore the “ Committee of Sixty ” who were j 
appointed to represent the disaffected people, he opposed with I 
vigorous eloquence the use of force against the government, and 1 
refused to be intimidated by an excited band of riflemen who ' 
happened to be in the vicinity and represented the radical clement, i 
He effectively checked the excitement, and when a month later j 
an overwhelming Federal force began mo\ ing upon the w'estern 
counties, the insurrection collapsed without bloodshed. Of all 
the men who took part in the opposition to the excise, Gallatin 
alone came out with credit. He was at once elected to the 
national house of representatives, and took his seat in December 
1795. There, by sheer force of ability and industry, he wrested 
from all competitors the leadership of the Republicans, and be- 
came the most dangerous opponent whom tlie Federalists had 
ever encountered in congress. Inflamed with a hatred of France 
just then rising to the dignity of a party principle, they found in 
Gallatin an enemy wdio was both by origin and opinion peculiarly 
obnoxious to them. I'hey attacked him unsparingly, but in vain, 
llis perfect command of temper, his moderation of speech and 
action, in a bitterly personal age, never failed, and were his most 
effective weapons; but he made his power felt in other ways. His 
clear mind and industrious habit sdrewdiim to questionsof finance, j 
He became the financier of his party, preached unceasingly his ; 
cardinal doctrines of simplicity and economy, and was an effective ! 
critic of the measures of government, (ool and tenqierate, | 
Gallatin, when following his own theories, was usually in the 1 
right, although accused by his followers of trimming. Thus, in | 
regard to the Jay treaty, he defended the constit?itional right of | 
the house to consider the treaty, Init he did not urge rejection in I 
this speeifie ease. On the other hand, when following a purely' 
party policy he generally erred. He resisted the navy, the 
mainspring of Washington's foreign policy ; he opposed eommer- 
cii\l treaties and diplomatic' inten'oursc* in a similar fashion. 
On these points he was grievously wrong, and on all he changed j 
his views after a good deal of hitter cxpericnee. 

'J'he greatest ])eriod of Gallatin's career in congress was in j 
179S, after the publication of the famous X.Y./. despatches. 1 
'I'lie insults of Talleyrand, and his shameless attempts to extort | 
bril)es from the American commissioners, roused the deep anger 
of the people against France. The Federalists swept all before 
them, and the members of the opposition either retired from 
Philadelphia or went over to the government. Alone and single- 
handed, Gallatin carried on the fight in congress. The Federalists 
bore down on him unmercifully, and even attempted (179 0 a 
ronstitulional amendment in regard to citizenship, partly, it 
appears, in order to drive him from office. Still he held on, 
making a national struggle in the national legislature, and relying 
very little upon the rights of States so eagerly grasped by Jefferson 
and Madi.son. But even then the fide was turning. The strong 
measures of the Federalists shocked the country ; the leaders 
of the dominant party quarrelled fiercely among themselves ; 
and the Republicans carried the elections of i^oo. In the 
exciting contest for the prc.sidency in the house of representa- 
tives between Jefferson and Burr, it was Gallatin who led the 
Republicans. 

When, after this contest, Jefferson became president fi8oi), 
there were two men whose commanding abilities marked them 
for the first places in the cabinet. James Madi.son became 
secretary of state, and Albert Gallatin secretary of the treasury. 
Wise, prudent and conservative, Gallatin made few changes in 
Hamilton's arrangements, and for twelve years administered 
the national finances with the greatest skill. He and Jefferson 
were both imbued with the idea that government could be carricfl | 
on upon a priori principle.s resting on the assumed perfectness of ; 
human nature, and the chief burden of carrying out this theor}" j 
fell upon Gallatin. His guiding princ'iples were still simf»lici(y 
of administration and speedy extinction of all debt, and every- ; 
thing bent to these objects. Fighting or l’)ribing the Barhary | 
pirates was a mere question of expense. It was chea})cr to .seize ■ 
I.ouisiana than to await the settlement of doubtful points. 
Commercial warfare was to he a\'oided becau.se of the cost. 


All wars were bad, but il they could not be evaded it was less 
extravagant to be ready than to rush to arms unprepared. 
Amid many difficulties, and thwarted even by Jefferson himself 
in the matter of the navy, (iallatin pushed on ; and afler six 
years the public debt was decreased (in spite of the Louisiana 
purchase) by $14,260,000, a large*, surplus was on hand, a com- 
prehensive and beneficent scheme of internal improvements was 
ready for execution, and the promised land .seemed in .sight, 'riien 
came the stress of war in Europe, a wretched neutrality at home, 
fierce outbreaks of human passions, and the fair structure of 
government by a priori theories based on the goodness of iin- 
oppressed humanity came to the ground, (iallatin wa.s thrown 
helplessly back upon the rejected Federalist doctiine of govern- 
ment according to circumstances. He uttered no vain regrets, 
but the f)osition was a trying one. The sworn foe of stn ng 
government, he was compelled, in pursuance ol Jefferson^ 
policy, to put into execution the Embargo and other radical 
and stringent measures. He did his best, but all was in vain, 
(ommereial warfare failed, the Embargt> w'as repealed, and 
Jefferson, having entangled foreign relations and i)roiight the 
country to the verge of civil war, rctireil to private life, leaving 
to his successor Madison, and t(» tiallatin, the task ol extricating 
the nation from its difliculties. From iSoi; the new administra- 
tion, drifting steadily tow'ards war, struggled on trom one aborti\ i* 
and exasperating negotiation to another. It w'as a period ol sore 
trial to Gallatin. The pea('e poliev had lulled, and riothing el.se 
replaced it. He had lost Ids hold upon Pennsylvania and his 
support in tlie hous(‘, while a cabal in tlie .senate, bitteiiv and 
pensonally hostile to the treasiirx , crippled the adininislration 
and reduced everv govc'rnment measure to mere inanity. .'\t 
la.st, however, in June 1812, congress on Marlison's reeomiueiula 
tion declared war against England. 

Gallatin never wasted time in futile complaints. Ills cherished 
schemes were shattered. W'ar and extravagant expenditure ha.<l 
come, and ho l)elie\'ed both to be latal to tlu* pro.sperily and 
progress of America. He therefore put the finances in the best 
order he could, and set hiinsell U) mitigate the evil effects ol 
the w'ar by obtaining an earl\^ pc'aee. With this end in \ i(‘\v he 
grasped eagerly at the proffered mediation of Russia, and without 
resigning lilt .rtasury sailed for Europe in May iHi.^. 

Kuj^sian mediation prov(‘fl barren, but (iallatin persevered, 
catching at evTr\ opportunity lor negotiation. In lia* midst ol lii^ 
labours came the news that the senate had lelu.sed to confirm bis 
appointment as peace comm issioiKT. He still toiled onunotlc iall\ 
until, the obiection ol the senate having been met by the appoint- 
ment of a new secretary ol the lre.isiirv,lii.s second nomination was 
approved, and he was able to proceed with direct negotiations. 
'I'hc English and American commissioners finally met at (iherit, 
and in the tedious and irritating dis<'ii.s.sions which ensued 
(iallatin took the leading part, lli.s great dilhcuit v lay in rnmuig- 
ing his colleagues, who were, is])eciallv lleiiP’ ( lay and John 
Ouincy Adams, able men ol str(»ng wills and iarring tempers. 
He .succeeded in pre.serving harmony, and thus established his 
own reputation as an able dijilornatist. Feace was bis r<*w'ard ; 
on the 24th of December 1814 the treaty W’as signed ; and at lei 
vi.siting Geneva lor the first time since his boyhood, and assisting 
in negotiating a commercial convention (1815) with England by 
which all discriminating duties were aboli.shcd, tiallatin in July 
1815 returned to America. 

While still in Europe he had been asked b;, Madison to liecome 
minister to France ; this appointment he accepted in January 
1816, and adhered to his acceptance in sjjito of his being askc«l 
in April j8i6 to serve once more as .secretary of the treasury. 
He remained in France for the next seven years. lie passed 
his time in thoroughly congenial society, seeing everybody of 
note or merit in Eurojie. He did not neglect the duties of his 
official position, but strove assiduously and witb his wontcej 
patience to settle the eominercial relations of his a(lopted 
eoiintry with the nations of Europe, ami in 1818 assisted Richard 
Kush, then Ihiited .Slates minister in London, in negotiating 
a eominercial conv<*ntion willi Great Britain to Lake tlu* phuc 
of that negotiated in i8i‘5. 
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In June 1823 he returnefl the TTnited States, where he found 
himself plunged at onre into the bitter struggle then in progress 
for the presidency. His favourite candidate was his personal 
friend William II. ( rawford, whom he regarded as the true 
heir and representative of the old Jeffersonian principles. With 
these feelings he consented in May 1824 to stand for the vice- I 
presidency on the Oawford ticket. Hut (iallatin had come home 
to new scenes and new actors, and he did not fully appreciate 
tlie situation. The contest was bitter, personal, factious and full 
of intrigut‘. Martin Van Huren, then in the Crawford interest, 
came to the conclusion that the candidate for the second place, 
by his foreign origin, weakened the ticket, and in October 
(iallatin retired from the contest. The election, undecided by the 
popular vote, was thrown into the house, and resulted in the 
choice of John (Juincy Adams, who in 1826 drew (iallatin from 
his retirement and sent him as minister to England to conduct 
another complicated and arduous negotiation. (Iallatin worked 
at his new task with his usual industry, tact and patience, but the 
results were meagre, although an open breach on the delicate 
(juestion of the north-east boundary of the Unted States was 
avoided l)y n'ferring it to the arbitration of the king of the 
Netherlands. Tn November 1827 he once more returned to the 
United States and bade farewell to public life. 

'faking up his residence in New Vf)rk, he was in 3832 1830 
president of the National Bank (afterwards the (jallatin Bank) 
of New York, but his duties were light, and he devoted himself 
chiefly to the congenial pursuits of science and literature. In 
both fields he displayed much talent, and by writing his Synopsis 
of the huiinn Tribes within the Vnited States East of the Rocky 
Mountains and in the British and Russian Possessions in North 
America (183O), and by founding the American Ethnological 
Society of New York in 1842, he (*arned the title of “Father 
of American Ethnology.'’ He continued, of course, to interest 
himself in public affairs, although no longer an active participant, 
and in all financial qiH‘stions, especialh’ in regard to the bank 
charter, the resumption of specie payments, and the panic of 1837, 
he exerted a powerful influence. The rise of the slavery question 
touched him nearly. (Iallatin had always been a consistent 
opponent of slavery ; he felt keenly, therefore, the attempts of 
the South to extend the slave power and confirm its existence, 
and the remnant of his strength was devoted in his last days to 
writing and distributing tWM able pamphlets against the war 
with Mexico. Almost his last publii' act was a speech, on the 
24th of April 1844, in New' York ( ity, against the annexation of 
IVxas : and in his eighty-fourth year he confronted a howling 
New York mob wdth the same cool, unflinching counige which he 
had displayed half a century before w'hen he faced the armed 
frontiersmen ot Redstone Old Fort. During the winter of 1848- 
1849 his health failed, and on the T2th of August 1849, at the 
home of his daughter in Astoria, T.ong Lsland, he pa.ssed peace- 
fully away. 

Gallatin was twici* married. His .second wife, whom he 
married in November 1793, wa^ Miss Hannah Nicholson, of 
New York, the daughter of ( om. James Nicholson (1737 1804), 
an American naval otficiT, commander-in-chief of the navy from 
1777 until August 1781, when with his ship the “Virginia," 
he was taken by the British “ Iris " and “ General Monk." 
Bv her he had three children, two sons and a daughter, who all 
survived him. In pcTsonal appearance he wms above middle 
height, w’ith strongly-marked features, indicating great strength 
of intellect and character. He was reser\'cd and very reticent, 
cold in manner and not sympathetic. There w'as, too, a certain 
Ealvinistic austerity about him. But he was much beloved by 
his family. He was never a popular man, nor did he ever have 
a strong personal following or many attached friends. He stood, 
with Jefferson and Madison, at the head of his party, and won 
his place by force of character, courage, application and in- 
lellectual power. His eminent and manifold services to his 
adopted country, his great abilities and upright character, assure 
him a high position in the history of the United States. i 

The TT’mVim/:'? of Albert Gallatin, edited by Henrv Adams, were | 
published at rinladeljdiia, in three volumes, in 1879. With the.se ! 


volumes was puldishcd an excellent biography, The Life of Albert 
Gallatin, also by Mcnry Adams ; another good biography is Jolm 
.Au.stin Stevens's Albert Gallattn (Boston, 1884) in the “ American 
Statesmen” series. (H. C. L.) 

GALLAUDET, THOMAS HOPKINS (1787-1851), Ameriain 
educator of the deaf and dumb, was born in Philadelphia, 
I’ennsylvania, of French Huguenot ancestry, on the loth of 
December 1787. He graduated at Yale in 1805, where he was 
a tutor from 3808 to 18 jo. Subsequently he studied theology 
at Andover, and w'as licensed to preach in 1814, but having 
determined to abandon the ministry and devote his life to the 
education of deaf mutes, he visited Europe in 1815-3816, and 
studied the methods of the abbe Sicard in Paris, and of Thomas 
Braidwood (1715-1806) and his successor Joseph Watson 
(1765-3S29) in Great Britain. Returning to the United States 
in 1816, he established at Hartford, Connecticut, with the aid of 
Laurent (!lerc (1785-1869), a deaf mute assistant of the abbe 
Sicard, a school for deaf mutes, in support of w'liich Congress, 
largely through the influence of Henry Clay, made a land grant, 
and which Gallaudel presided over with great success until 
ill-health compelled him to retire in 1830. It w'as the first 
institution of the sort in the United States, and served as a model 
for in.stitiitions which w'cre suKscquently established. He died 
at Ha»‘tford, ( onnedicut, on the 5th of September 1851. 

There are tliroc accounts of his one by Henry Barnard, l.ifc. 
Character and Services of the liev. Thomas H. Gallaudel (Hartford, 
1852) ; another by Herman lliimpbrey (Hartford, 1858), and a 
third (and the best one) by his son Edward Minor GallaucU t (1888). 

His .son, 'I'noMA.s G.\llaui>et (1822-1902), after graduating 
at 'lYinity College in 1842, entered the Protestant Ejiiscopal 
ministry, settled in New' York (*ity, and tliere in 1852 organized 
St Anne’s Episcopal church, where he conducted .serv ices for deal 
mutes. In 1872 he organized and became general manager of 
the ('hiirch mi.s.sion to deaf mutes, and in 1885 founded the 
Gallaiidet home for deaf mutes, particularly the aged, at 
Wappingers Falls, near Poughkeepsie, New York. 

Another son, Jvdwaud Miner Gallaudet (b. 1837), was born 
at Hartford, Connecticut, on the 3rd of February 3837, and 
graduated at 'lYinity (’ollegc in 3856. After teaching for a year 
in the institution for deaf mutes founded l>yhis father at Hartford, 
he removed with his mother, Sophia Fowler Galljiudet( 1798-1877), 
to Washington, D.C'., where at the recpiest of Amos Kendall 
(1789-1869), its founder, he organized and took charge of the 
Columbia Institution for the deaf and dumb, which received 
support from the government, and of which he became president. 
This institution was the first to turnish actual collegiate educa- 
tion for deaf mutes (in 1864 it acejuired the right to grant degrees), 
and was successful from the start. The Gallaudet C'oliege 
(founded in 1864 as the National Deaf Mute College and renamed 
in 1893 in honour of Thomas H. Gallaudet) and the Kendall 
School arc separate departments of this institution, under 
independent faculties (each headed hy Gallaudet), but under 
the mamigement of one board of directors. 

GALLE, or Point de Galle, a towm and port of C cylon on the 
siaith-west coast. It was made a municipalil)* in 1865, and 
divided into the five districts of the Fort, ("allowelle, Galopiadde, 
Hirimhure and Cumbahvalla. The fort, which is more than a mile 
in circumference, overlooks the whole harbour, but is commanded 
by a range of hills. Within its enclosure are not only .several 
government buildings, but an old church creeled by the Dutch 
East India ('ompany, a mosque, a Wesleyan chapel, a hospital, 
and a considerable number of hou.ses occupied by Europeans. 
The old Dutch building known as the queen’s house, or governor’s 
residence, which dated from 1(187, was in such a dilapidated 
state that it was sold by the governor, Sir William Gregory, in 
1873. Elsewhere there arc few buildings of individual note, but 
the general style of domestic architecture is pleasant and com- 
fortable, though not pretentious. One of the most delightful 
features of the place is the profusion of trees, even within the 
town, and along the edge of the shore — suriyas, palms, coco-nut 
trees and bread-fruit trees. The ramparts towards the sea furnish 
fine promenades. In the harbour deep w'ater is found close to the 
.shore, and the outer roads arc spacious ; but the south-west 
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monsoon renders entrance difficult, and not unfrequcntly drives 
vessels from their moorings. 

The opening of the Suez Canal in i86q, and the construction of 
a breakwater at Colombo, leading to the transfer of the mail and 
most oi the commercial steamers to the capital of the island, 
seriously diminished the prosperity of Galle. Although a few 
steamers still call to coal and take in some cargo, yet the loss of 
the Peninsular and Oriental and other steamer agencies reduced 
the port to a subordinate position ; nor has the extension of the 
railway from Colombo, and beyond Galle to Matara, very much 
improved matters. The tea-planting industry has, however, 
spread to the neighbourhood, and a great deal is done in digging 
plumbago and in growing grass for the distillation of citronella 
oil. The export trade is chiefly represented by coco -nut oil, 
plumbago, coir yarn, fibre, rope and tea. Tn the import trade 
cotton goods are the chief item. Both the export and import 
trade for the district, however, now chiefly passes through 
(-olornbo. Pop. (1901) 37,165. 

Galle is mentioned by none of the Greek or T-ilin gro^^raphers, 
unless the identification wiU> Ptolemy's Avium Promoiitoiiiim 01 
Cape of Birds be a correct one. It is hardly noticed in the native 
chronicles Ix'fore 1267, and Tim Batuta, in the middle of the 14th 
century, distinctly .states that Kali —that is. (ialle was a amall 
to^^^l. It w'as not till the. period of Portuguese occupation that it 
ros<* to importance. When the T^ulch succeeded the Portuguese, 
they strengthened the fortifications, wha.h had been vigorously 
defended against their admiral, Kosfen ; and under their rule ttie 
place had the rank of a eommandancy In the marriage treaty ot 
the mtanta of J*ortugal with Charles TI. of England it was agreed 
that if the Portugue.si* recovered Peyton they were to hand over 
Galle to the Engli.sh ; but as the Portugue.se did nol recover (Vylon 
the town was left to fall into English haiuls ai the romjuest of the 
island from the L^iitcti in I7<)6, The name (ialle is derived from the 
Sinhalese gtiUa, ecjnivalent to '' lock " ; but the J’orluguese and 
Dutch settlers, being better fighters than jihilologlsls, connected 
it with the T.alin f^allnsiy a cock, and the imagi* ot a cock was 
carved as a symbol of the town in the front of tlie old gov<Tnmenl 
house, 

GALLENGA, ANTONIO CARLO NAPOLEONE (1810-18^5), 
Italian author and ])atriot, born at Parma on the 4th ot 
November 1810, was the eldest, son of a Piedmontese of good 
family, who served for ten years in the French army under 
Massena and Napoleon. Tie had fini.shed his education at the 
univitrsity of Parma, when the French Revolution of 1830 caused 
a ferment in Italy. He sympathized with the movement, and 
within a few months was successively a conspirator, a state 
prisoner, a combatant and a fugitiv e. For the next five years he 
lived a wandering life in France, Spain and Africa. In August 
j83r) he embarked for New York, and three years later he 
proceeded to England, where he supported himself as a translator 
and teacher of languages. His first book, Italy ; General I'leufs 
oj its Jli story and Literature, which appeared in 1841, was well 
received, but was not successful financially. On the outbreak of 
the Italian revolution in 1848 he at on('.e put himself in com- 
munication with the insurgents. He filled the post of ('harge 
d’Affaires for Piedmont at Frankfort in 1848 -18^9, and for the 
next few years he travelled incessantly between Italy and 
England, working for the liberation of his country. In 1854, 
through ('avour’s influence, he was elected a deputy to the Italian 
parliament. He retained his seat until 1864, passing the summer 
in England and fulfilling his parliamentary duties at Turin in the 
winter. On the outbreak of the Aiistro-hYench War of 1859 he 
proceeded to Lombardy as war correspondent of The Times. 
'I'he campaign was so brief that the fighting was over before he 
arrived, but his connexion with The Times endured for twenty 
years. He was a forcible and pii turcscjue writer, with a com 
inand of English remarkable for an Italian. He materially 
helped to establish that friendly feeling towards Italy which 
became traditional in England. In 1859 Gallenga purchased the 
Falls, at Lliindogo on the Wye, as a residence, and thither he 
retired in 1885. He died at this hou.se on the 17th of December 
1895. He was twice married. Among his chief works are an 
Historical Memoir of Fra Dolcino and his Times ( 1 853) ; a History 
of Piedmont (3 vols., 1855; Italian translation, 1856); Country 
Life in Piedmont ( 1 858) ; The Invasion of Denmark (2 vols., 1864) ; 
The Pearl of the Antilles [travels in Cuba] (1873) ; Italy Revisited 
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(2 vols., 1875) 5 Years of the Eastern Question (2 vols., 1877) ; 
The Pope jPius IX.] and the King [VicU r Emmanuel] (2 vols., 
1879) ; South Amcr/ra(i8fio) ; A Summer Tour in Russia (1882) ; 
Iberian Reminiscences (2 vols., 1883); Episodes of my Second 
Life (1884); Italy, Present and Future (2 vols., 1887). Gallenga's 
earlier publications appeared under the pseudonym of Luigi 
Muriotti. 

GALLERY (through Ital. galleria, from Hed. Lat. galeria, of 
which the origin is unknown), ^ a covered passage or space 
outside a main wall, sometimes used as a verandah if on tlu* 
ground floor, anil as a balcony if on an upper floor and .supported 
by columns, piers or corbels ; similarly the upper seats in a 
theatre or a church, on either side as in many lyth-century 
churches, or across the west end under the organ. The word is 
also used of an internal passage primarily provided to place 
various rooms in comnuinii'alion with one another ; but il 
of narrow width this is usually called a curnilor or pa.s.^ilge. 
When of sufficient width the gallery is utilized to exhibit pictun*^ 
and other art treasures. In the lOth century the ]>icture gallei v 
formed the largest room or hall in English mansions, with 
wainscoted walls and a richly decorated pljistcr ceiling ; the 
principal examples are those of Aiidley End, Essex (226 ft. In 
34 ft.); Hardwick, Derbyshire (166 ft. by 22 ft.); Hatfield, Hert- 
fnrd.shire (163 ft. by 19 ft. 9 in.): A.ston Hall, near Birmingham 
(136 ft. by 18 ft.); Iladdon Hall, Derbyshire (n6 ft. by 17 
It.); and Montacute in Somersetshire (189 ft. by 22 ft.). 
Hence the application ol the term to art miisiauns (the National 
Gallery, cSrc.) and also to smaller rooms with top-light in vvhii h 
temporary exhibitions are held. 

GALLEY (derived through the (). Fr. galee, galie, from the 
Med. Lat. galea. Ital. galea. T*ort. gale, ot uncertain origin ; from 
the Med. Jut. varaint form gtdvra are derived thi‘ Mod. kY. 
galire, Span, and Ital. galera), a long single or half decked vessel ot 
war, with low free-board, propelled primarily liy oars or sweejis, 
but also having masts for sails. 'Ifie word is used generally of the 
ani'ient war ves.sels of Greece and Rome ol various tyj)cs, whose 
chief propelling pow(;r was the oar or svveej), l>ul its more specitir 
application is to the medieval war vessel whii'h survived in the 
navies of the Mediterranean .sea-powers after the general adoption 
of the larger i.:.uiy-fle( ke(l shi[) of war, projielled solely by sail- 
power. Lepanto (1571) was the last great naval battle in whu li 
the galley played the principal ]>art. 'I'he “ galleass ” or 
“ galliuss ” (Med. Lat. galeaseay Ital. galeuzza, an augmented torni 
of gala) was a larger and hcaviei torin of galley ; it iisnally 
carried three masts and had at how and stern a castellated 
structure. The “galliot " (("). Fr. gahot, Span, and Port, galcota, 
Ital, galeotta, a diminutive ot galea) was a. small light type ol 
galley. 'I’he “ galleon ” (formerly in English “ galloon,” Fr, 
gallon, derived Irom thi* Med. Eat. galio, galionis, a derivative 
of galea) was a sailing ship of war and trade, .shorter than tin* 
galley and standing high out of the wat< r with several decks, 
chiefly used by the Spaniards during the i 9 th century in tl.e 
carrying of treasure Irom America. Tin* number ol oars or sweeps 
varied, the larger galley having twenty-five on each side ; the 
gallea.ss as many as thirty-two, each being W'orked by several men. 
'this labour was from the earliest times often performed fiy slaves 
or jirisfiners of war. It bc^came the custom among thi' Mediter- 
ranean fiovvers to .sentence condemned criminals to row in the 
war galleys of the slate. 'lYaces of this in FYance can he found as 
early as 1532. hut the first legislative enai tmenl is in the Ordon- 
nance d'Orleans of 1561. In 1564 ( liarles IX. lorhade the 
sentencing of prisoners to the galleys lor less than ten years, 
'rhe galley-slaves were branded with the letters Gal. At the end 
of the leign of Louis XIV. the use of the galley for war purposes 
had practically ceased, but the corps of the galleys was not 
incoqxirated wuth the nav >' till 1748. I'he headquarters of the 
galleys and of the convict rowers (galeriens) was at Marseilles. 
'J'hc majority of these latier were brought to 'i onion, the, others 
were sent to Rochefort and Brest, whore they were used for work 

* Dll Canpe, Glossariimi, s v. “Galeria,” sugKcst.s an origin from 
galera, a galley, on the analogy of “ nave." from navis, the galley 
being a long and narrow sliip ; but, he add.s, alti alia opinantur. 
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in the arsenal. At Toulon the convicts remained (in chains) on 
the galleys, which were moored as hulks in the harbour. Shore 
prisons were, however, provided for them, known as bagnes, 
baths, a name given to such penal establishments first by the 
Italians (hagfio), and said to have been derived from the prison at 
('onstantino[)lt' situated close by or attached to the great baths 
there. 'J'lic name galerien was still given to all convicts, though 
the galleys had Ixicn abandoned, and it was not till the French 
Revolution that the hated name with all it signified was changed 
to jor^at. In Spain galera is still used for a criminal condemned 
to penal servitude. 

A vivid nccotml of the life* of galley-slaves in France is given in 
Jean Marteilhes’s Mtnunrs of a Protcbtatity tfansLitcd by Oliver 
Goldsmith (new edition, 1893), which describes the experi<*nces of 
one of 11k; Hiigm-nots who suffered after tlie revocation ot the edict 
of Nantes. 

GALLIA CISALPINA (I.at. CiSy on this side, i.e. of the Alps), 
in ancient geography, that portion of northern Italy north of 
Liguria and Umbria and south of the Alps, whiHi was inhabited 
by various Ueltic and other peojiles, ol whom the Celts were in 
continual hostility to Rome In early times it was bounded on 
the S. by Liguria and the Aesis, in Caesar’s time by 1 iguria and 
tiu; Rubicon. After the Second Punic War (20^ n.c.) these tribes 
were severely punished bv the Roman generals for tlie as.sistancc 
they had rendered to Hannibal. Sulla divided the district into 
two parts ; the region between the Aesis and the Rubicon was 
mad^‘ directly subject to the government at Rome, while tlie 
northern portion was fiut under a distinct authority, probabl}" 
similar to the usual Ironsniarine commands (see Mommsen, 
Hist, nj Rome, b'ng. tnin.s., bk. iv. r. 10). 

For the early ('cltic and other peoples and the later history of the 
district sec Itai.y (ancient), and Romk History, Ancient. 

GALLIC ACID, Irioxvbenzoic acid (HO),, (.3 4.5.)(\,lL,C()2l-l*H.20, 
tlie aciditm gallicum of pharmacy, a substance discovered by K. 
W. Sehoele ; it occurs in the leaves of the l)earberr>', in pumc' 
granatc root-bark, in tea, in gall-nuts to the extent of about 3 
and in other vegetable productions. It may be prepared by keep- 
ing moist and expo.sed to the air for from four to six weeks, at a 
temperature of 20° to 25" (\, a pa.ste of powdered gall-nuts and 
water, and removing from time to time the mould which forms 
on its surface ; the paste is then lioiled with water, the hot 
solution (iltercd, allowed to cool, the separated gallic acid drained, 
and purified liy di.ssoIving in boiling water, recrystallization at 
about 27“ (\, and washing of the crysLds with icc-cold water. 
1’he production of the acid appears to be due to the presence in 
the galls of a ferment, (tallic arid is most readily obtained by 
boiling the tannin procured from oak-galls by means of alcohol 
and ether with weak solution of acids. It may also be produced 
by heating an aqueous solution of di-iodosalicylic acid with 
excess of alk iline carbonate, bv acting on dibroinosalicylic acid 
with moist .silver oxide, and by other methods. It crystallizes in 
white or pale iawn-coloured acieiilar prisms or silky needles, 
and is soluble in alcohol and ether, and in 100 parts of cold and 
3 of boiling winter ; it is without odour and has an astringent 
and an arid taste and reaction. It melts at aliout 200® C., and 
at 210° to 215^ it is resolved into carbon dioxide and pyrogallol, 
(\,H3(011).,. With ferric salts its solution gives a deep blue 
<oloiir, and with ferrous salts, alter exposure to the air, an in- 
soluble, blue-black, ferroso-ferric gallate. liases of the alkali 
metals give with It four scries ot salts ; the.se are stable except 
in alkaline solutions, in which they absorb oxygen and turn brown. 
Sc'lution of calcium bicarbonate becomes with gallic acid, on 
exposure to the air, of a dark blue colour. Unlike tannic acid, 
gallic acid does not precipitate albumen or .salts of the alkaloids, 
or, except when mixed wdth gum, gelatin. Salts of gold and silver 
are reduced by it, slowly in cold, instantaneously in warm 
solutions, hence its employment in photography. With phos- 
phorus oxychloride at 120" C. gallic acid yields tannic acid, and 
with concentrated sulphuric acid at ioo°, rufigallic acidy 
an anthracene derivative. Oxidizing agents, .such as arsenic 
ac d, convert it into ellagic acidy ('i4HgOy + HgO, probably a 
fluorene derivative, a substance which occurs in gall-nuts, in tlie 
external membrane of tlie episperm of the walnut, and prob- 


ably in many plants, and composes the “ bezoar stones ” found 
in the intestines of Persian wild goats. Medicinally, gallic acid 
has been, and is still, largely used as an astringent, styptic and 
haemostatic. Gallic acid, however, docs not coagulate albumen 
and therefore possesses no local astringent action. So far is it 
from being an haemostatic that, if perfused through living 
blood- ve.sscls, it actually dilates them. Its rapid neutraliza- 
tion in the intestine renders it equally devoid of any remote 
actions. 

GALLICANISM, the collective name for various theories 
maintaining that the church and king of France had ecclesiastical 
rights of their own, independent and exclusive of the jurisdiction 
of the pope. Gallicanism had two distinct sides, a constitutional 
and a dogmatic, though both were generally held together, the 
second serving as the logical basis of the first. And neither 
is intelligible, except in relation to the rival theory of Ultra- 
montanism (<7.f^). Dogmatic Gallicanism was concerned with 
the question of ecclesiastical government. It maintained that 
the church's infallible authority was committed to pope and 
bishops jointly. The pope decided in the first instance, but his 
judgments must be tacitly or expressly confirmed by the bishops 
before they had the force of law. 'I his ancient theory survived 
much longer in France than in other Catholic countries. Hence 
the name of Gallican is loosely given to all its modern up- 
holders. wlielher of Frcin^h nutioniility or not. Constitutional 
CiiiJlicanism dealt with the relation of church and state in France. 
It began in the 13th century, as a protest against the tlicocratic 
pretensions of the medieval popes. They claimed that they, as 
\'icars of (.‘hrist, had the right to interfere in the temporal con- 
cerns of princes, and even to depo.se sovereigns of whom they 
disapproved. (Jallicanism answered that kings held their power 
directly of God ; hence their temporal concerns lay altogether 
outside the jurisdiction of Ihe pope. During the troubles of the 
Reformation era, when the papal deposing power threatened to 
become a reality, the Gallican theory Ixicamc of great importance. 
It was elaborated, and connected with dogmatic Gallicanism, by 
the famous theologian, Edmond Richer (1559-1631), and finally 
incorporated by llossuet in a solemn Declaration of the French 
( lergy, made in 1682. This document lays down : (i) that the 
temporal sovereignty of kings is independent of the pope ; (2) 
that a general council i.s above the pope ; (3) tliat the ancient 
liberties of the Gallican Church are sacred ; (4) that the infallible 
teaching authority of the church belongs to pope and bishops 
jointly. This declaration led to a violent ouarrel with Rome, 
and was oiTicially withdrawn in 1693, though its doctrines con- 
tinued to he largely held. They were asserted in an extreme 
form in the Civil Constitution of the ('lergy (1790), which almost 
severed connexion between France and the papacy. In 1802 
Napoleon contented himself by embodying Bossuet’s declaration 
textually in a statute. Long before his time, however, the issue 
had been narrow^ecl down to clelcrmining exactly how far the pope 
should be allowed to interfere in French ecclesiastical affairs. 
Down to the repeal of the Concordat in 1905 all French govern- 
ments continued to uphold twoof the ancient “(iallican Liberties.*’ 
The secular courts took cognizance of ecclesiastical affairs when- 
ever the law of the land was alleged to have been broken ; and 
papal bulls wTre not allowed to be published without the leave 
of the state. (.See also Febronianism.) (St. C.) 

GALLIENI, JOSEPH SIMON (1849- ), French soldier and 

colonial administrator, was born at Saint-B6at, in the department 
of Haute-Garonne, on the 24th of April 1849. He left the m ilitary 
academy of Saint-Cyr in July 1870 as a second lieutenant in the 
Miirines, becoming lieutenant in 1873 captain in 1878. He 
saw service in the Franco-German War, and between 1877 and 
1881 took an important part in the explorations and military 
expeditions by which the French dominion was extcndc<l in the 
basin of the upper Niger. He rendered a particularly valuable 
service by obtaining, in March j88i, a treaty from Ahmadu, 
almany of Segu, giving the French exclusive rights of commerce 
on the upper Niger. For this he received the gold medal of the 
Soci6t6 de G6ographie. From 1883 to x886 Gallieni was stationed 
in Martinique. On the 24th of June 1886 he attained the rank 
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of lieutenant-colonel, and on the 20th of December was nominated 
governor of Upper Senegal. He obtained several successes against 
Ahmadu in 1887, and compelled Samory to agree to a treaty by 
which he abandoned the left bank of the Niger (see Sknegat. : 
History), In connexion with his service in West Africa, Gallicni 
published two works- -Mission d' exploration du Haut-Niger^ 
iSyg-iSSi (Paris, 1885), and Deux Campagnes au Sudan Iraiif.ns 
(Paris, 1891)— which, l)esidcs possessing great narrative interest, 
give information of considerable value in regard to the resources 
and topography of the country. In 1888 (iallieni was made an 
officer of the Legion of Honour. In 1891 he attained the rank of 
colonel, and from 1893 to 1895 he served in Tongking, command- 
ing the second military division of the territory. In 1899 he 
published his cxjx'riences in Trois Colonnes au Tonkin. In 1896 
Madagascar was made a French colony, and Gallieni was ap- 
pointed resident-general (a title changed in 1897 to governor- 
general) and commandcr-in-chief. Under the weak administra- 
tion of his predecessor a widespread revolt had broken out 
against the French. By a vigorous military .system Gallieni 
succeeded in completing the subjugation of the island. He also 
turned his attention to the destruction of the political supremacy 
of the Ifovas and the restoration of the autonomy of the other 
tribes. The execution of the queen's uncle, Ratsimamanga, 
and of Rainandrianainpandry, the minister of the interior, in 
October 1896, and the exile of Queen Kanavalo III. herself in 
1897, on the charge of fomenting rebellion, broke up the Hova 
hegemony, an<l made an end of Tlova intrigues against French 
rule. The task of government was one of considerable difl'icultv. 
'Phe application of the French customs and other like measure^, 
disastrous to British and Arneri('an trade, were matters for which 
Gallieni was not wholly responsible. His policy w'as directed to 
the development of the economic resources of the island and was 
conciliatory towards the non-French European population. He 
itlso secured for the T'rotestants religious liberty, in 1899 lie 
published a Rapport d" ensemble sur la situation gcneralr de Madn- 
gascar. In 1905, when he re.'^igned the governorship, Madagascar 


displayed great gallantry as a captain at the siege and storm of 
Puebla, in Mexico, in 1863, when he was severely wounded. 
W^hen he returned to France to recover from his wounds lie was 
entrusted with the task of prest*riting the captured standards and 
colours to the emperor, and vras jjromoted chef d^escadrons. He 
went again to Algeria in 1864, took part in expeditions against 
the Arabs, returned to Mexico as lieutenant-colonel, and, aftei 
winning further distinction, became in iSa; colonel of the 3rd 
Ghasseurs d’Afrkjue. In the FraiK'o-thMnian War of 1870-71 
I he commanded this regiment in the army of the Rhine, until 
I promoted to be general of brigade on the 301! i of Augu^t. At 
tlie battle of Sedan he led the brigade of ( liiisseurs d’Afrique in 
the heroic charge of (General Margueritte’s cavalry division, 
which extorted the admiration of the old king of Prussia. Made 
prisoner of war at the cajiitulalion, lie returned to France diFiug 
the siege of Paris by the French army of ^’ersailles, and eoni- 
rnanded a brigade against the Communists. In the supjires.sion 
I of the Commune he did his duty rigorously and iuHexibly, and on 
that ground earned a reputation lor severity, which, throughout 
his later career, and in all his efforts to improve th(‘ French army, 
made him the object of unceasing attacks in llie press and tlie 
chamber of deputies. In 1872 he look command of the Patna 
subdivision of Algeria, and ('ominanded an expedition against El 
' Golea, surmounting great difficult k‘s in a rapifl march across the 
desert, and infficting severe eliastisement on the revolted tribes. 
On th(‘ general reorganization of the army he commanded tin- 
31st infantry brigade. IVomotcd general of division in 1875, he 
successively commanded the 15th infantry division at Dijon, the 
I TX. army corps at 'J’ours, an(l in 1882 tlie XH. army corps at 
j Limoges. In 1885 he became a member of the Comseil Suyierieiir 
; de la Gnorre. He (‘onduet(‘d the ea\ alry maiunuTes in successive 
j years, and attained a European nputalion on all cavalry 
qiie.stions, and, indeed, as an army commander. Decorated with 
the grand cross of the Legion of Honour in 1887, he n^i eived the 
military medal for his able conduct of the autumn manceuvres in 
1891, and after again commanding at the manoMivres of i8(;4 he 


enjoyed peace and a considerable measure of pro.sperity. In 
1906 General (iallieni was appointed to command the XIV. army j 
corps and military government of l.yons. Tfe reviewed the ! 
results of his Madagascar administration in a Isiok entitled ' 
Neuf A ns a M adagascar (Paris, 1908). ! 

GALLIENUS,PUBLIUS LICINIUS EGNATIUS, Romanemperor I 
from A.T). 2()0 to 26S, son of the emperor Valerian, was born about I 
218. rVom 253 to 260 he reigned conjointly with his father, | 
during which time he gai'c proof of military ability and bra\ery. * 
But when his father was taken prisoner by Shapiir I. ol Persia, in ! 
260, Gallienus made no effort to obtain his release, or to with- I 
stand the incursions of the invaders who threatencfl the empire | 
from all sides. He occupied part of bis time in dabbling in • 
literature, .science and v'arious trifling arts, but gave hini.self up j 


retired from the active list. Afterwards he look an imjiortant 
part in French politics, as war minister (22nd of June 1899 to 
29th of May 1900) in M. Waldec'k-Rousseau’s cabinet, and 
distingiiislipd liimsejf by the firmness with which he dealt with 
cases of unrest in the army, but he then retired into jirivate life, 
and died on the 8th of ]ulv n)09. 

GALLIO, JUNIUS ANNAEUS (originally Lucir.s Annaki-s 
Novat('s), son of the rhetorician L. Annaeus Seneca and the 
elder brother of L. Annaeus Sen(*ea the jihilosopluT, was born 
at ('orduba (Cordova) about the lieginning of the ('hristian era. 
At Rome he was adopted by Junius (iallio, a rht'torieian of 
some repute, from whom he took the name of Junius Gallio. IHs 
brother Seneca, who dedicated tf) him tlie treat i.ses De frn and 
De Mia Bcaia, speaks of the ('harm of his disposition, also alluded 


chiefly to excess and del kui ('Eery. He deprived the senators of | to bv the poet Statius (.SV/7^£/e, ii. 7,32). It is probal)le that he was 
their military and provincial commands, which W('n* transferred banished to ( orsica with liis brother, and that both returned 


to equites. During his reign the empire was ravaged by a fearful together to Rome when Agrippina scleel(-‘d Seneca In lie tutor to 
pc.stilence; and the cliief cities of Greece were sacked by the Nero. Towards tlie close of the reign of Claudius, Gallio was 
Goths, who descended on the Greek coast with a fleet of five proconsul of the newly (’onstitutod senatorial prox ineeof Afhaca, 
hundred. His generals rebelled against him in almost every but seems to hax c been comjiellcd by ill-health to n'sign the [lost 
province of the empire, and this period of Roman history <'amc wuthin a few years. During his tenure of office (in 53) he dis- 
to be called the reign of the 'I’hirty Tyrants. Neverthch'ss, rnis.sed the charge brought by the Jews against the apostle l*aul 
these usurpers probably .saved the empire at the time, by main- (Act.s xviii.). His behaviour on this orrasion {“ Hut Gallio 
taining order and repelling the attacks of thc^ barbarians, cared for none of these things ”) shows the imparti.il attitude of 
Gallienus was killed at Mediolanum by his owm soldiers while the Roman offirials towards ( hristianity in its early days. He 
besieging Aiireolus, who was proclaimed emperor by the jllyrian survived his Iirother Seneca, but was suKseriuently put to death 
legions. His sons Valerianus and Saloninus predeceased him. by order (jf Kcto (in 65) nr committed .siiicid(‘. 

Life by TreMlius Pollio in Script, Hist. Aug. ; on coins sec article.s ^Tacifus Ammh, xv 7^ • Din Oissitis lx. 35, Ixii. ; Sir W. M 
in (1908) and j/a/. (/. (1908). Ramsay, Paul the Tfavellrf, pp. 257-2(0: art. in IlastinMs' 

GALLIFFET, GASTON ALEXANDRE AUGUSTE, Marquis Diet, of the Bible (\\. Coyfim). An interesting n-construct ion i*. givm 
DE, Prince de Martignes (1830-1909), French general, was born Anaiole France m Sur la pie.rrc blanche. 

in Paris on the 23rd of January 1830. He entered the army in GALLIPOLI (ane. ('alhpoljs), a seaport town and episcopal sec 
1848, was commis.sioned as sub-lieutenant in 1853, and .served of Apulia, Italy, in the jirovinc'e of Lecce, 31 m. S. by W. of it by 
wuth distinction at the siege of Sevastopol in 1855, in the Italian rail, 46 ft. above sea-level. Pop. (1901) town, 10,399; com- 
campaign of 1859, and in Algeria in i860, after which fora time he j munc, i3,4.s0- It is situated on a rocky Eland in the Gulf of 
served on the personal staff of the emperor Napoleon III. He | Taranto, liut is united to the mainland by a bridge, protected by 
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a castle constructed by Charles 1 . of Anjou. The other fortifica- 
tions have been removed. The handsome cathedral dates from 
'Phe town was once famous for its exports of olive-oil, 
which was stored, until it clarified, in cisterns cut in the rock. 
This still continues, but to a less extent ; the export of wine, 
however, is increasing, and fruit is also exported. 

The aiK-ieiU Callipolis was obviously of (ireek origin, as its 
name (“ beautiful cuty ”) shows. Tt is hardly mentioned in 
ancient times. Pliny tells us that in his time it was known as 
Anxa. It lay a little off the road from 'farenUim to Ilydruntum. 
but was reached by a firanch from Aletium (the site is marked 
by the modern church of S. Maria della f.izza), among the ruins 
of wliieh many Messapian inscriptions, but no Latin ones, have 
been found. (T. As.) 

GALLIPOLI ('J'lirk. (ieljholu, anc. KaAAtVoXtx), a. .seaport and 
city of European Turkey, in the vilayet of Adrianople ; at the 
north-western extremity of the Dardanelles, on a narrow peninsula 
132 m. W.S.VV. of (Constantinople, and ()o m. S. of Adrianople, in 
40’ 24' N. and 26” 40' E. Pop. (1005) about 25,000. Nearly 
opposite is Lapsaki on the Asiatic side of the channel, which is 
here about 2 m. wide, (lallipoli has an unattractive appear- 
ance; its streets are narrow and dirty, and many of its hou.ses arc 
built of wood, although there are a fiiw better structures, occupied 
by the foreign residents and th<* richer class of I'urkish citizens. 
The only noteworthy buildings are the large, crowded and 
well-furnished bazaars with leaden domes. There are several 
moscpies, none of thtun remarkable, and many interesting Roman 
and Byzantine remains, especially a magazine of the emperor 
Justinian (48,^-565), a sijuare castle and tower attributed to 
liayc/id T. (i38t)-i405), and some tumuli on the south, popularly 
(‘ailed the tombs of the 'Phraeian kings. The lighthouse, built 
on a (liff, has a fine appearance us seiMi from the Dardanelles, 
(lallipoli is the s(‘at of a (Ireek bishop. It has two good harbours, 
and is the firim'ipal station for the Turkish fl(‘el. From its 
position as the key of the Dardanelles, it was occupied by the 
allied Freneh and British armies in 185 l 'I'hen the isthmus a few 
miles north of the town, between it and Biilair, was fortified with 
strong carthw'orks by English and French engineers, mainly on 
the lines of the old works constructed in 1357. These iortifica- 
tions were renewed and enlarged in January 1878, on the 
Russians threatening to take j)ossessioTi of ('onstantinople. 
The peninsula thus isolated by the fortified positions has the (iult 
of Saros on the N.W., and extends some 50 m. S.W. 'Phe guns 
of (Jallipoli command the Dardanelles just before the strait 
joins the Sea of Marmora. I'he town itself is not very strongly 
fortified, the ))rincij)al fortifications being farther down the 
Dardanelh's, wliere the passage is narrower. 

The district {mnijak) of (lallipoli is exceedingly fertile and well 
adapted for agriculture. It has about 100,000 inhabitants, and 
comprises four kazas (cantons), namely, (1) Maitos, noted for its 
exeellenl cotton ; (2) Keshan, lying inland north of Clallipoli, 
noted for its cattle-market, and producing grain, linseed and 
canary seed; (3) .Myriofyto ; and (4) Sharkeui or Shar-Koi 
(Peristeri) on the coast of the Sea of Marmora. Copper ore and 
petroleum an* worked at Sharkeui, and the neighbourhood 
formerly produced wine that was higlily estiH'incd and largely 
(‘xported to Fraiu'e tor lilending. Heavy taxation, however, 
amounting to 55 % of the value of the wine, broke the spirit 
of the viticulturists, most of whom uprooted their vines and 
re])lanted their lands wilii mulberry trees, making sericulture 
their occupation. 

Phere are no important industrial establi.shments in (lallipoli 
itself, except .steam flour-mills and a sardine factory. The line 
of railw'av between Adrianople and the Aegean Sea has been 
prejudicial to the transit trade of Clallipoli, and several attempts 
have been made to obtain concessions for the construction of a 
railway that would connect this port with the 'Purkish railway 
system. Steamers to and from Constantinople call regularly. 
In 11)04 ebt' total value of the exports was {i^o.ooo. Wheat and 
maize are exported to the Aegean i.slands and to Turkish ports on 
the mainland ; barley, oats and linseed to Clreat Britain ; canary 
seed chiefly to Australia : beans to France and Spain. Semolina 


and bran are manufactured in the district. Live stock, principally 
sheep, pass through Gallipoli in transit to C'onstantinople and 
Smyrna. (!heese, sardines, goats’ skins and sheepskins are also 
(exported. The imports include woollen and cotton fabrics from 
Italy, Germany, France and Great Britain, and hardware from 
Germany and Austria. I'hcse goods are imported through 
(onstantinople. Cordage is chiefly obtained from Servia. Other 
imports are fuel, iron and groceries. 

The Macedonian city of Callipolis was founded in the 5th 
century b.c. At an early date it became a Christian bishopric, 
and in the middle ages (Icveloped into a great commercial city, 
with a population estimated at 100,000. It was fortified by the 
East Roman emperors owing to its cv^mmanding strategic position 
and its valuable trade with Greece and Italy. In ugo the 
armies of the Third Crusade, under the emperor Frederick 1 . 
(Barbarossa), embarked here for Asia Minor. After the capture 
of Constantinople by the Latins in 1204, Gallipoli passed into the 
pow'cr of Venii'c. In 1294 the (jenoe.se defeated a Venetian force 
in the neighbourhood. A body of Catalans, under Roger Florus, 
establhslietl themselves here in 1306, and after the death of their 
leader massacred almost all the citizens ; they were vainly 
besieged by the allied troops of Venice and the Empire, and with- 
drew in 1307, after dismantling the fortifications. About the 
middle of the 14th century the Turks invaded Europe, and Galli- 
poli was the first city to fall into their power. The Venetians 
i under Pietro Loredano defeated the Turks here in 1416. 

GALLIPOLIS, a city and the county-seat of Gallia county, 
Ohio, U.S.A., on tlie Ohio river, about 125 rri. E. by S. ot 
Cincinnati. Pop. (1890) 4408; (1900) 5432 (852 negroes); (igio) 
5560. It is served by the Kanawha & Michigan (Ohio (Central 
Lines) and the Hocking Valley railway.s, and (at Gallipolis Ferry, 
West Virginia, across the Ohio) by the Baltimore cSi Ohio railway. 
The city'^ is built on a level site several feet above the river’s 
high-w^ater mark, it has a United States marine hospital and a 
state hospital for epileptics. Among the cit\''s manufactures are 
lumber, furniture, iron, stoves, flour and brooms. The muni- 
cipality owns and operates its waterworks. Gallipolis was 
settled in 1790 by colonists from France, who had received 
. worthless (l(*e(ls to lands in Ohio from the Scioto Land Company, 
founded by (ol. William Diier (1747--1799) and others in 1787 
and oflicially organized in 1789 as the (^mipagnie du Scioto in 
Paris by Joel Barlow, the iigent of Ducr and his associates 
abroad, William T’layfair, an Englishman, and six Frenchmen. 
'Fhis company had arranged with the Ohio ('ompaiiy in 1787 for 
the use of about 4,000,000 acres, N. of the Ohio and E. of the 
Scioto, on which the Ohio Company had secured an option only. 
The dishonesty of tho.se who conducted the sales in France, tlie 
unbusinesslike mctliods of Barlow, and tlie failure of Duer and 
his associates to meet their contract with the Ohio Company, 
caused the collapse of the Scioto Company early in 1790, and two 
subsequent attempts to revive it failed. Meanwdiile about 
150,000 acres had been .sold to prospective settlers in France, and 
in October 1790 the French immigrants, who had been detained 
for two months at Alexandria, Virginia, arrived on the site of 
Gallipolis, where rude huts h.ad lieen built for them. This land, 
however, fell within the limits of the trac t bought outright by the 
Ohio Company, which sold it to the Scioto (ompany, and to 
which it reverted on the failure of the Scioto Company to pay. 
In 1794 William Bradford, attorney -general of the United States, 
decided that all rights in the 4,000,000 acres, on which the Ohio 
Company had secured an option for the Scioto Company, were 
legally vTSted in the Ohio C'ompany. In 1795 the Ohio Company 
sold to the French settlers for §1*25 an acre the land they 
occupied and adjacent improved lots, and the United States 
government granted to them 24,000 acres in the southern part of 
what is now Scioto ("ounty in 1795 ; little of this land (still 
known as the “ F'rench Grant ’’), howevTr, was ever occupied bv' 
them. Gallipolis w'as incorporated as a village in 1842, and was 
first chartered as a city in 1865. 

Sec Theodore T. Belote, The Scioto Speculation and the French 
Settlement at Gallipolis (Cincinnati, 1907), series 2, vol. iii. No. 3 
of the University Studies of the University of Cincinnati. 
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GALLITZIN, DEMETRIUS AUGUSTINE (1770-1S40), 
American Koman Catholic priest, called “ The Apostle of the 
Alleghenies,” was born at the Hague on the 22nd of December 
1770. His name is a form of Golitsuin Russian family 

from which he came. His father, Dimitri Alcxeievich Gallitzin 
(1735 -1803), Russian ambassador to Holland, was an intimate 
friend of Voltaire and a follower of Diderot ; so, too, for many 
years was his mother, Countess Adelheid Amalie von Schmettau 
(i748'-i8o 6), until a severe illness in 1786 led her back to the 
Roman Catholic ('hurch, in which she had been reared. At the 
age of seventeen he too became a member of that church. His 
father had planned for him a diplomatic or military career, and in 
I7Q2 he was aide-de-camp to the commander of the Austrian 
troops in Brabant ; but, after the assassination of the king of 
Sweden, he, like all other foreigners, was dismissed from the 
service. He then set out to complete his education by travel, 
and on the 28th of October 171)2 arrived in Baltimore, Maryland, 
where he finally decided to enter the priesthood. He was 
ordained priest in M:trch 1795, being the first Roman (atholic 
priest ordained in America, and then worked in the mission at 
l\)rt Tobacco, Maryland, whence he was soon transferred to the 
Conewago district. His impulsive objection to .some of Bishoj) 
Carroll’s instructions was sharply rebuked, and he w'as recalled 
to Baltimore. But in 1 796 lie removed to 'laneytown, Maryland, 
and in both Maryland and Pennsylvania worked with such mis- 
directed zeal and autocratic manners that he was again reproved 
by his bishop in 1798. In the Alleghenies, in 1799, he planned a 
settlement in what is now ( ambria county, IVnnsylvania, and 
bought u]) much land which he gave or sold at low prices to 
('atholic immigrants, spending Ij? 150,000 or more in the purchase 
of some 20,000 acres in a spot singularly ill suited for such an 
enterprise. In 1808, after his father’s death, he was di.sinherited 
by the emperor Alexander T. of Russia “ by reason of your 
Catholic faith and your ecclesiastical profession ” ; and although 
his sister Anne repeatedly promi.scd liirn his half of the valuable 
estate and sent him money from time to time, after her death her 
brother received little or nothing from the estate. The priest, 
who after his father’s death had in 1809 discarded the name of 
Augustine Smith, under which he had been naturalized, and had 
taken his real name, was soon deeply in debt. No small part was 
a loan from ('harles (’arroll, and when Gallitzin wiis suggested for 
the see of Philadelphia in 1814, Bishop Carroll gave as an objec- 
tion (iallilzin’s “great load of debt rashly, though lor excellent 
and ( harilable purposes, contracted.” In 1815 (iallitzin was sug- 
gested for the bishopric of Bardstown, Kentucky, and in 1827 for 
th(‘ proposed see of l^ittsburg, and he refused the bishopric of 
('incinnati. He died at Loretto, the settlement he harl founded 
in Cambria county, on the 6th of May 18.40. Among his 
parishioners Gallitzin was a great power for good. His part in 
liuilding up the Roman ( atholic CTiurch in western Pennsylvania 
cannot be estimated ; but it is .said that at his death then* were 
10,000 members of his church in the district where forty year, 
before he had found a scant dozen. One of the villages he founded 
bears his name. Among his controversial pamphlets are: J 
Defence of Cafholic Princif^le.s (1816), Letter to o Protestant L'riend 
on the Holy Seri Inures (1820), Appeal to the Protestant Puhltc 
(183.4), and Six Letters of Advice (1834), in rejily to attaeks 
on the ('atholic Church by a Pre.sbyterian synod. 

See Sarah 1 \T. Browiison, Life of D A. Callitsiii, Prince and Piic'd 
(New Yoik, 187^); a brief siimmarv oi ins life liy A. A. L;nn!»ip''. 
in Amencan Catholic Uescarohes (Pittsburg, Pennsylvania, October 
i 836 , pp. 38-68) ; and a good bibliograjihy by Thomas ('. Miihlleton 
in The Gallitzin Mewotandum Ttook^ in Atnerifati Catholic IJistmical 
Society of Philadelphia ^ Researches^ vol. 4, jip. 32 .sqq. 

GALLIUM (symbol Ga ; atomic weight 69-9), one of the metallic 
chemical elements. It was discovered in 1875 through its 
spectrum, in a specimen of zinc blende by Lcco(j de Boisbaudran 
(Comptes rendus, 1875, 81, p. 493, and following years). The chief 
( hemicaT and physical properties of gallium had been predicted 
many years before by D. Mendeleeff (c. 1869) from a consideration 
of the properties of aluminium, indium and zinc (see Elkment). 
The metal is obtained from zinc blende (which only contains it in 
very small quantity) hy dissolving the mineral in an acid, and 
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precipitating the gallium by metallic zinc. The precipitate is 
fli.ssolved in liydrochloric acid and foreign metals arc removed by 
sulphuretted hydrogen ; the residual liquid being then fraction- 
ally precipi^ted by .sodium carbonate, which throws out the 
gallium heiore the .zinc. This ])recipitate is converted into 
gallium sulphate and finally into a pure specimen of the oxide, 
from wliieh the metal is obtained by the electrolysis of an alkaliru- 
solution. Gallium crystallizes in greyish- white" octahedra which 
melt at 30*15“ (.'. to a sib'cry -white liquid. It is \ cry hard and but 
slightly malleable and flexible, although in thin plates it may be 
bent several times without breaking. 1'he siiecilie grax ity of the 
.solid fiirm is 5*956 (24*5° C.), of the liciuid 6*069, whilst the sjiecitii' 
heats of the two varieties are, for the solid form 0*079 (12-23“ ^ •) 
and for the liquid 0*082 (106-119“) |M. Berthclol, ('oniptes 
rendns, 1878, 86, p. 78(1]. Jt is not appreciably volatilized at a red 
heal. Chlorine acts on it readily in tlie cold, bromine so 
easily, and iodine only when the mixture is heated. The atomic 
weight of gallium has been determined by J.eeo(| de lloisbaudraii 
by ignition of gallium ammonium alum, and also by T.. Meyer and 
K. Seiibert. 

Gallium oxide Gn,, 0 .. is obtained when the nitrate is lu-att'd, 01 by 
solution of the metal in nitric acid and ignition ot the nitrate. It 
forms a while friabk* mass which after ignition is insohilde in ands. 
On heating to refhu“s.s in a .stream of hydrogen it torms a bluish 
mass whfcli is prolialdy a lower oxide of coinjiosition fiaO. (Fallium 
torms colourless salts, which in neiitial dilute atpieous solutions are 
converted on heating into b.isic s;ilts. The gallium siilts are ])rc 
cipilaled by alkahiu* carlionates and by barium carbonati*, but nni 
by .sul|>huretled hydrogen imle.ss in acidic acid .solution. Potassium 
ferrocyanide gives a precipitate (‘ven in very dilute .solution, fn 
neutral solutions, zme giv'cs a preci])ita1e of gallium oxide, lb 
heating gallium in a regulated stream of chlorine the dichhude 
(hiCL is obtained as a erystalline mass, which mcltk. at and 

readily decomjioses on expo.snre to moist air. The tjiihhmde 
ChiCl.{ is .similaily formed when the metal is h»‘aled in a rapid stream 
of cliioiiiie, and may be* purified ]>y disf illation in an at iiiosplu*re ol 
iiitrogim. It forms very deliquescent long white needles melting at 
75**j“t-'. and boiling at 213-220'' C'. The liromide, iodirle and sul]ihafe 
are known, as is al.so gallium .amnumiiim alum (talliiim is best 
detecti'd by means of its spark sjiectrum, which gives two violet lines 
of wave length .)i7i and 40:^1. 

GALLON, iiu English measure ol cajiacity, u.sually of liquids, 
but also used as a dry measure lor corn. A gallon contains lour 
quarts. The word was adapted from an (). Norm. Fr. 
('entral Fr. falon, and was Latinized as ^alo and y^alona. It 
appears to be connected with the modern hVeneb jah\ a bowl, but 
the ultimate origin is unknown ; it ba.s been referred without 
much plausihility to (ir. yueAos-, a luilk jiail. 'I'he iJritisli 
impc*rial gallon of four (jiiarls lontains .?77*274 cub. in. The 
old English wine gallon ol 231 cub. in. c apacity is the stand ud 
gallon of the I'nited Slates. 

GALLOWAY, JOSEPH (1731-1803), American lawyer and 
politic ian, one; oi the most prominent cif the* Loyalist.s, was born in 
West River, Aunc^ Arundel cdunty, Maryland, in 1731. He early 
rcmioved to Philadelphia, where he ac quire d a liigh standing as a 
lawyer. From 1756 until 1774 fe^cepl in 1764)111* was one o) ihe 
most influential members of the Pennsylvania Asseuihly. oxer 
which he presided in 1766 1773. During this pc'riod, with his 
friend Benjamin I'Tankliii, h<‘ l{‘d the opposition to the Pro- 
prietary government, and in 1764 and 17(15 attemjitc'd to .sec uie a 
royal charter for the province. With the approach o) the crisis 
in the relations between Grc*al Pritain and the Amc*rican colonies 
he adopted a conserx'ative course, and, while rec'ogni/ing llic 
■ justice of many of the colonial complaints, discouraged tadiial 
action and advocated a ccmijironiisc^. As a rnc nihc*!- of the hirst 
('ontinental (ongress, he inlroducTcl (28th Sejitember 1774) 

“ Plan c)f a Propo.sed I'nion lielween (ireat Britain and the 
('olcmies,” and it is for this chic-lly that he is remeinl)en*d. It 
provided for a presidcMil-general appointed by the crown, who 
.should have .supreme executixe* authority over all the* colonies, 
and for a grand counc il, c'lec ted triennially hy the several pro- 
vincial as.seml)lie.s, and to have suc'h “ rights, liberlic*s and 
privileges as are held and exercised by and in the Hou.se of 
Commons c:»f Great Britain ” ; the presid(‘nt general and grand 
council W'ere to be “ an intoior distinct hranc'h of the ]?rilis!) 
legislature, united and inc'orporat(*cI xvith it." The assent of the 
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grand (council and of the liriLisli parliament was to l3e “ requisite 
l/) the validity of all . . . general acts or statutes,” except that 
“in time of War, all hills for granting aid to the crown, prepared 
l>v the grand (ounril and approved by the president-general, 
shnll be valid and passed into a law, without the assent of the 
British parliarueiit.” The individual colonics, however, were to 
retain ('ontrol over their strictly internal affairs. The measure 
was debated at length, was advocated bysiich inffiicntial members 
as Jolni Jay and James Duane of New Vork and Edward 
Riidcilge of Svmth Carolina, and was eventually defeated only by 
I he vote of six colonies to five, (ialloway declined a second 
election to Congress in 1775, joined the British army at New 
Brunswick, New Jersey (December 1776), advised the British to 
attack Philadcl|)hia by the Delaware, and during the British 
occupation of I'hiladelphia (1777-1778) was superintendent of 
the port, of prohibited articles, and of police of the city. In 
October 177S he went to England, where he remained until his 
death at Wntford, Hertfordshire, on the 29th of August i8c^v 
After he left Amerira his life w'as attainted, and his property, 
\alued ill £10,000, w^as confiscated by the Pennsylvania 
Assembly, a loss for which he received a partial recompense* in the 
form of a small parliamentary pension. He was one of the 
clearest thinkers mid ablest political writers among tin* American 
Ixiyalists, and, according to Prof, lyler, “ shared wuth Thomas 
Hutchinson the supreme place among American statesmen 
opposed to the Revolution.” 

Amon^ fiis primplilets are .1 Candid Examination of the hlutual 
Claim of Great lit it at n and the Colonics (1775) ; Historhal and 
PolitUal kcflrUions on the Rise and Profjrcss of the American Rebellion 
(1780); Cool Thoughts on the Consequenia to Great Britain of 
Ametican J ndepifindence (’.780); and The Claim of the Ametitan 
l.ovalists Rencivcd and Mumtainrd upon Ihiontrovcrtiblc Prindples 
of Law and Justice (1788). 

See Tlioniub Baldi (ICd.), The Examination of Joseph Galloway 
hv a CommUtac of the House of Commons (J^hiKiddpliia, 1855) ; 
Ernest II. B.ildvvin, Joseph Galloway ^ the Lovali'it Poltiuian (New 
Haven, ; and Si. ( ’. 'lyler, IMetary llisloty of the A met it an 

Revolution (2 vols., New York, i8<)7). 

GALLOWAY, THOMAS (179b 1851), Scottish malhemati('ian, 
was born at Symington, Lanarkshire, on the 26th of February 
1796. In 1S12 he entered the university of Edinburgh, whore le* 
disli!igiiis]i(‘d himself specially in mathematics. In 1823 he was 
appointed one of the te.ieher.s of inatheiiuitics at the military 
college of Samlhurst, juid in 1833 he was appointed actuary to the 
Ainicible Lile .Assurance OlVice, tiie oldest institution of tliatkind 
in London ; in which sitn.ition he remained till his death on the 
ist of November 1S51. (ialloway was a voluminous, though, for 
the most part, an anonymous writer. His most interesting 
paper is “On the Ihoper Motion of the Solar System,” and was 
piiidished in the /'/»//. Trans., 1847. He contributed largely to 
the seventh edition of the EncyclnpacJia Hrilannica, iind also 
wrote several scientific papers for the Kdinhur^h Rein'ew and 
\arious scientifi<* jonrnal.s. His luicvclopaedta article, “ IVob- 
abilily,” was published separately. 

See Transactions of the Royal Astronomical Society (1852). 

GALLOWAY, a district in the south-west of Scotland, com- 
prising the counties of Kirkcudbright and Wigtown. It was 
the Novaniia of the Romans, and till the end of the 12th cen- 
tury included ('mrick, now the southern division of Avrshire. 
Though the de.signation has not been adopted civil! v, its u.se 
historically and locally has been long est.abli.shed. Thus the 
P»nie(‘s w'ere lords of (kdloway, and the title of carl of Gallow'av 
(created 1623) is now held by a branch of the Stewarts. Galloway 
also gives its name to a famous indigenous breed of black hornless 
< ittle. S«*c KiRKcrnBRiGHTSHiRE and Wigtownshire. - 

GALLOWS' (a lornmon Teutonic word' -cf. Goth, 

(). ^ 1 * Ger. ^(tl^o. Mod. (icr.Gff/i^cw, A.S. galzan, SiC . — of uncertain 

' Ttie word ** gallows “ is the plural of a word {galwc, galowe, dallow) 
which, according to thf* New E.n^lish Bictiovafv, W'as occasionally 
used a.s late as the lytli centurv, though from the 13th century on- 
wards the plural form was mow usual. Caxtoii .sjieaks both 6t “ a 
Ridlows,” and, in the older form, of “ a pair of gallow.s,” this referring 
IjrolKibly to the two upright jwsts. From the j6th century onwards 

gallows ” tins been consistently treated as a singular form, a new 
plural, " gallowses,” having come into use*. ” Tlic latter, though 


origin), the apparatus for executing the sentence of death by 
hanging. It usually consists of two upright posts and a cross- 
beam, but sometimes of a .single upright with a beam projecting 
from the top. The Roman gallows was the cross, and in the 
older translations of the Bible “ gallows ” was used for the cross 
on which C’hrist suffered (so galga in Ulfilas's Gothic Testament).^ 
Another form of gallows in the middle ages was that of which the 
famous example at Montfaucon near Baris was the type. This 
was a s(|uarc structure formed of columns of masonry connected 
in each tier wdth cro.ss-pieces of wood, and with pits beneath, 
into which the, bodies fell after disarticulation by exposure to the 
weather. 

According to actual usage the condemned man stands on a 
platform or drop (introduced in England in 1760), the rope hangs 
from the cross-beam, and the noose at its end is placed round 
his neck. He is hanged by the falling of the drop, the knot in 
the noose being so adjusted that the spinal cord is broken by the 
fall and death instantaneous. In old times the process w'as far 
less merciful ; sometimes the condemned man stood in a cart, 
which was drawn away from under him ; sometimes he had U> 
mount a ladder, from wdiich he was thrust by the hangman. 
Until 1832 malefactors in England WT.re sometimes hanged by 
being drawn up from the platform by a heavy weight at the other 
end of the rope. Death in these cases was by strangulation. At 
the present time executions in the United Kingdom are private, 
the gallows being erected in a chamber or enclosed space set 
apart for the purpose inside the gaol. 

The word ‘‘ gibbet,” the Fr. gibcl, gallows, which appears in 
the* first instance to havT meant a crooked stick,® was originally 
used in English synonymously with gallows, as it sometimes 
still is. Its later and more special application, however, was to 
the upright posts with a projecting arm on which the bodies of 
criminals were suspended after their execution. These gibbets 
were erected in conspicuous spots, on the tops of hills (Gallows 
Hill is still a common name) or near frequented roads. 'I’ho 
bodies, smeared with pitch to prevent too rapid decomposition, 
hung in cliains us a warning to evildoers. From the gruesome 
custom comes the common use of the word “ to gibbet ” for any 
holding up to public infamy or contempt. 

GALLS. In animals galls occur mostly on or under the skin of 
living mammals and birds, and are produced by Acaridea, and by 
dipterous insects of the genus Oestrus, Signor Moriggia^ has 
described and figured a horny excrescence, nearly 8 in. in length, 
from the back of the human hand, which was caused by Aatms 
domestiens. What are commonly known as galls are vegetable 
excrescences, and, according to the definition of Lacaze-Duthiers, 
compri.se ” all abnormal vegetable productions de\X'loped on 
plants by tht* action of animals, more particularly by insects, 
whatever may be their form, bulk or situation.” For tlie larvae 
of their makers the galls provide shelter and sustenance, 'rhe 
exciting cause of the hypertrophy, in the case of the typical galls, 
appears to be a minute quantity of some irritating fluid, or virus, 
secreted by the female insect, and deposited with her egg in the 
puncture made by her ovipositor in the cortical or foliaceous parts 
of jilants. This virus causes the rapid enlargement and subdivision 
of the cells affected by it , so as to fman the tissues of the gall. Oval 
or larval irritation also, without doubt, plays an important part 
in the formation of many galls. Though, as l^caze-Duthiers 
remarks, a certain relation is ncci ssarv between the “ stimulus ” 
and the “ supporter of the stimulus,” as e\'idenced by the limita- 
tion in the majority of cases of each species of gall-insect to some 
one vegetable structure, still it must be the quality of the irritant 

not htiictly obsolete, is now seldom used; the formation is felt 
to be somewhat uncouth, so that the use of the word in the plural 
is commonly evaded ” {New Eng. Diet. s.v. “ Gallows ”). 

- In Med. Lat. ^allows” was translated by furia and patibuluni, 
both words applied in classical T.atin to a fork-shaped instrument 
of punishment fastened on the neck of slaves and criminals. Furia, 
in feudal law, was the right granted to tenants having major juris- 
diction to erect a gallows within the limits of their fief. 

* Cf. Wacc, Roman de Rou, iii. 8349 : 

Et il a le gibet saisi 

Qui a son destre braz pendi.” 

* Quoted in Zoological Record, iv. (1867), p. 192. 
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of the tissues, rather than the specific peculiarities or the part 
of the plant affected, that principdly determines the nature of the 
gall. Thus the characteristics of the currant-gall of SpaUtcgasler 
haccarum, L., which occurs alike on the leaves and on the 
flower-stalks of the oak, are obviously due to the act of ovi- 
position, and not to tlie functions of the parts producing it ; 
the briglu red galls of the saw-fly Nematus gallicola are found on 
four difterent species of willow, Salix fragilis, S, alba, S. caprea 
and ^V. cincrea ; ^ and the galls of a Cynipid, Biorhiza aptera, 
usually developed on the rootlets of the oak, have been procured 
also from the deodar. * Often the gall bears no v isibic resemblance 
to the structures out of which it is developed ; commonly, 
however, outside the larval chamber, or gall proper, and giving 
to the gall its distinctive form, are to be detected certain more or 
less modified special organs of the plant. The gall of Cecidomyia 
sLrohilina, formed from willow-buds, is mainly a rosette of leaves 
the stalks of which have had their growth arrested. Ihe small, 
smooth, seed-sha]X'd gall of the American Cynips seminator, 
Harris, according to W. F. Bassett,^ is the petiole, and its ter- 
minal tuft of woolly hairs the enormously developed pubescence 
of the young oak-leaf. The moss-like covering of the ^^bedeguars ” 
of tlie wild rose, the galls of a (Cynipid, Rhodites rosae, represents 
leaves which have been developed with scarcely any parenchyma 
between their fibro- vascular bundles ; and the “ artichoke-galls 
or “oak-strobile,” produced by Aphilothrix gemmae, L., which 
insect arrests the development of the acorn, consists of a cupule 
to which more or less modified leaf-scales are attached, with a 
peduncular, oviform, inner gall.^ E. Newman held the view tliat 
many oak-galls arc pseudobalani or false acorns : “to produce 
an acorn has been the intention of the oak, but the gall-fly has 
frustrated the attempt.” Their formation from buds which 
normally would have yielded leaves and shoots is explained by 
Parfitt fis the outcome of an effort at fructification induced by 
oviposition, such as has been found to result in several plants from 
injury by insect -agency or otherwise.® Galls vary remarkably 
in size and shape according to the species of their makers. The 
polytlialamous gall of Aphilothrix radicis, found on the roots of 
old oak-trees, may attain the size of a man’s fist ; the galls of 
another Cynipid, Andricus ocadiiis, Tschek,® which occurs on the 
male flowers of Quercus scisili flora, is 2 millimetres, or barely a 
line, in length. Many galls are brightly coloured, as, for instance, 
the oak-leaf hairy galls of Spaihegaster tricolor, which are of a 
crimson hue, more or less diffused according to exposure to light. 
'J’he variety of forms of galls is very great. Some are like urns 
or cu])s, others lenticular. 'IJie “ knoppeni ” galls of Cyntps 
polycera, Gir., are cones having the broad, slightly convex 
upper surface surrounded with a toothed ridge. Of the C eylonese 
galls, “ some are as symmetrical as a composite flower when in 
bud, others smooth and spherical like a berry ; some protected 
by long spines, others clothed with yellow wool formed of long 
cellular hairs, others with, regularly tufted hairs.” " 'I'he charaeu-r.s 
of galls are constant, and as a rule exceedingly diagnostic, even 
when, as in the case of ten different gall-gnats of an American 
willow, Salix hiimilis, it is difficult or impossible to tell the full- 
grown insects that produce them from one another. In degree 
of complexity of internal structure galls differ considerably. 
Some are nionothalamous, and contain but one lars^a of the gall- 
maker, whilst others arc many-celled and numerously inhabited. 
The largest ela.ss are the unilocular, or simple, external galls, 
divided by Lacaze-Duthiers into tho.se with and those without 
a superficial protective layer or rind, and compost'd of haid, 
or spongy, or cellular tissue. In a common gall-nut that authority 
distinguished seven constituent portions : an epidermis ; a 
siibdermic cellular tissue ; a spongy and a hard layer, composing 

* P. Cameron, Scottish Naturalist, ii. pp. 11-15. 

® Entomologist, vii. p. 47. 

® See in Proe. Entom. Sor. of J.ondon for the Year rSyjj, p. k\ i. 

* Sec A. Muller, Gardener's Chronicle (1871), pp. 11O2 and 1518; 
and E. A. Fitch, Entomologist, xi. p. 129. 

^ Entomologist, vi. pp. 275-278, 339-340. 

® Verhandl. d. zoolog, -hot. Ges. in IVien, xxi. p. 799. 

" Darwin, Variations of Animals and Plants under Domestioatvm, 
ii. p. 282. 
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the parenchyma proper; vessels which, without forming a 
cumjjlete investment, underlie the parenchyma ; a hard pro- 
tective layer ; and lastly, within that, an alimentary central 
mass inhabited by the growing larva.® 

Galls arc formed by insects of several orders. Among the 
Hymenoptera are the gall-wasps {Cynips and its allies), whu h 
infect the various species of oak. They are small insec'ts, having 
straight antennae, and a compressed, iisuall)* very short abdomen, 
with the second or second and third segments greatly developed, 
and the rest imbricated, and concealing the partially coiled 
ovipositor. The transformations from the larval slate are 
completed within the gall, out of which tlie imago, or perfect 
insect, tunnels its way, —usually in autumn, though sometimes, 
as has been observed of some individuals of Cynips Koltari, 
after hibernation. 

Among the commoner of the galls of the Cynipidac are the 
“oak-apple” or “oak-sponge” ol Andricus terminal is. Fab. ; 
the “ currant ” or “ berry galls ” of Spaihegaster bacearum, 
1.., above mentioned ; and the “ oak -spangles “ of Nearotems 
lenticularis,^^ Oliv., geniTully reputed to l)e fungoid growths, 
until the discovery of their true nature by Frederick Smith,'® and 
the succulent “ cherry-galls ” of Dryophania scutellaris, Oliv. 
The “ marble ” or “ Devonshire w'oody galls ” of oak buds, 
wdiich often destroy the leading .shoots of young trees, are pro- 
diHcd by Cynips Kollari,^^ already alluded to. They were first 
introduced into Devonshire about the year 1847, J'^^d beciane 
common near Birmingham by 1866, and two or three years later 
were observed in several ])arts of Seotland.'- 'J'hc) contain 
about 17 7o of tannin. On account of their regulei form tJicy 
have been used, threaded on wire, tor making ornamental ba.skets. 
The large purplish Mecca or Ikissorah galls, produced on a 
species of oak by Cynips insana, VVc'stw., ha\’e been regardctl by 
many writers as thi; Dead Si^a fruit, mad-applt*s {mala insana), 
or apples of Sodom {poina sodomitira), alluded to by Josej>hus 
and othens, which, however, are stated by E. Robinstm {Bibl. 
Researches in Palestine, vol. i. pp. 522-524. 3rd ed., 1867) to be 
the singular fruit called by the Arabs 'Osher, produced by the 
Asclepias gigantea or procera of botanists. \Vhat in ('alifornia 
arc known as “ flea seeds ” are oak galls made by a species of 
Cynips ; in A’lgust they become detached from the leaves that 
bear them, and are caused to jump by the spasmodic movements 
of the grub within the tliiu-w ailed gall cavity.'® 

( oinmon gall nuts, nut-galls, or oak-galls, the Aleppo, 1 urkey, 
or Levant galls of commerce ((ier. Calldpjel, Icimtiischc 
Cullen ; ]t. noix dc Calle), are produced on Quercus in- 
fecloria, a variety of Q. Lusitanica, Webb, by Cynips {Diplolepis, 
linctoria, L., or C. guUue linctoriae, Oliv. Aleppo galls 
{gallae halepcnses) mv. brittle, hard, spherical bodies, in. in 
diameter, ridged and warty on the upi)er half, and light brown 
to dark greyish- yellow within. What are teimid “ l;l:e,” 
“black,” or “green” galls contain the insect ; the inferior “white” 
galls, which are lighter lokmred, and not so compart, heavy or 
astringent, are gathered alter its e.s(ape (.see fig. 1 ). J.ess valued 
are the galls of TrijKjli ('1 arapliis 01 'J'araliuliis, whence the name 
“ Tarablous galls ”). Tlie most esieemefl Syrian galls, according 
to Pereira, arc those of Mosul on the 'I'igris. Other varieties of 
nut-galls, teides the above -ineniioned, are employed in Europe 
for various purposes. Commereial gall-nuts ha^'e yielded on 
analysis from 26 (JL Davy) to 77 (P>nrhiur)% ot tannin (.sec 
® *' Kecherches pour servir a I'liistoire dc.. ^ Ann. dcs sd. 

nat. xix. pp. 293 sqq. 

.According to Dr Adler, altcrnnlion of gciicnitions takes place 
between N. lenficularis and Spnfhegasicr hairaruni (‘-■ee E. .A. Ormerod, 
Entomologist, xi. p. 34). 

Si'c Wc.stwood, Inirod. to the Mad Classij. of Insects, ii. (1840) 
p. 130. 

” For figures and de.scriplions ot in'-ecl and gall, .see Entomologist, 
IV. p. 17, vii. p 24i,ix. p 5 b^i ]’-' 5 t- 

Siotlish Naturalist, 1. fT« 7 D P- 

Vinon, Journ. dc pharm. ei de (him. xxx. (1856) j). 290 ; 
“ English Jnk-O.alls," Phnrm. Journ. 2nd ser. iv. p. 520. 

Sec Perejra, Materia Medica, vol. ii. pt. i. p, 347 : Pharm. Journ. 
ist .scr. vol. vjii. pp. 422-424. 

See R. 11 . Stretch and C. D Gibb(‘s, Proi. California Acad, 
of Sciences, iv. pp. 265 and 2f)(i. 
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Vinen, loc. cit.), with j^aliiV and cllagic acids, ligneous fibre, 
water, and minute quantities of protcids, chlorophyll, resin, free 
sugar and, in the cells around the inner shelly chamlxjr, calcium 
f)xalale. Oak-galls are mentioned by Theophrastus, Dioscorides 
(i. 146), and oilier ancient writers, including Pliny {Nat, Hist, 
xvi. 0, TO, XX iv. 5), according to whom they may be produced 
“ in a single night/’ Their insect origin appears to have been 
entirely unsuspected until within comparatively recent times, 
though Pliny, indeed, makes the observation that a kind of gnat is 



Fir. I, — Aleppo “blue" Kail; ditto in section, showinii 
centr.il cavity tor grub ; r, Ale])po “ ^^hlte ’* gall, ]>erforated by 
insect ; the same in section (natural size). 

])roduced in certain excrescences on oak Icavt^s. llacon describes 
oak-apples as “ an exudation of plants joined with putrefaction." 
Pomet * thought that gall-nuts were the fruit of the oak, and a 
similar opinion obtains among the modern Chinese, w'ho apjdy 
to them the term MushilHsze, or “fruits for the foodlcss.’' ^ 
Hippocrates administered gall-nuts for their astringent pro|Terties, 
and Pliny (Nat. Hist. xxiv. 5) recommends them as a remedy in 
affections of the gums and uvula, ulcerations of the mouth and 
some dozen more complaints. In Jlritish jiharmacy gall-nuts 
are used in the jireparation of the two astringent ointments 
un fluent urn j^allae and unguaUnm cum ojytOj and of the 

(inctura ^allac, and also as a source of tannin and of gallic acid 
(q.v). 'Ihcy havt* from very early limes been n'sorlcd to as a 
means of staining the hair of a dark eolour, and they are the 
base ol the tattooing dye of the Somali women.** 

'Phe gall-making llyinenojitera include, besides the Cyuiludac 
proper, certain species of the genus Hury/oma (l.sos(w/a, Walsh) 
and family Chah'ididai\ e.g. A'. Jiordet, the “joint-worm” of the 
United Stales, which produces galls on the stalks of wheal ; * 
also various member.s of the family TculhrediuidaVj or .saw fius. 
'i'he larvae of lh<* latter u.sually vacate their galls, to spin their 
cocoons in the earth, or, as in the case of Alhaliti uhdomituiJis, 
Klg., of the clematis, may emerge from their shelter to feed for 
some (lays on the leaves of the gall-hearing plant 

'I'lu* dipterous gall-formers melude the gall-midges, or gall- 
gnats (Ctridouiyidui )j muuite .slemler-hodied insects, with bodies 
usually covered with long hairs, and the wings folded over the 
hack. Some of them build cocoons within their galls, others 
descend to tlu* ground or become pupae. The true willow-galls 
are the work either of the.se or of saw-llies. Their galls arc to be 
met with on a great variety of plants of w idely distinct genera, 
e.g. thi‘ ash, maple, horn-beam, oak,* grai)e-vinc,‘* alder, goose- 
berry, lilackberry pine, juniper, thistle, fennel, meadowsweet J 

‘ A Complete Htsforv of Dr (transliitioii), p. 160 (Tx)iulon, I7.t8). 

“ F. Porter Smith, Contrib. towards the Mat. Medico of China^ 
1>. 100 (1871). 

K. F. Lhirton Ci^st Footsteps in F. A ft tea, y. 17R (1R56). 

^ A. S. Pcickaul, jim., Huidc to the Study of Jnsetts, p. *2o«s (Salem, 
1870) 

** On the Cecidomyicls of Qucrcus Cents, see Filch, ICntomologist, 
xi.p.M. 

See, on Ctddomyia oenephtla. Von Haimhoffen, VerhamiL d, 
goojog.-bot. Ges. in Il'fVn, xxv. pp. 801-810. 

' See Fntomologist's Month. Mag. iv. (1868) p. 233 ; and for 
figure and description, Untomologist, xi. p. 13. 


common cabbage and cereals. In the northern United States, in 
May, “ legions of these delicate minute flies fill the air at twilight, 
hovering over wheat-fields and shrubbery. A strong north-w'cst 
wind, at such times, is of incalculable value to the farmer.”** 
Other gall-making (liptcrous flics are members of the family 
Trypetidae, which disfigure the seed-heads of plants, and of the 
family Mycetophilidae, such as the species Sciara tilicola,^ L()w, 
the cause of the oblong or rounded green and red galls of 
the young shoots and leaves of the lime. 

Galls are formed also by hemipterous and homopterous insects 
of the families Tingidae^ Psyllidae, Coccidae and Aphidae. 
Coccus pinicorticis causes the grow^th of patches of white flocculent 
and downy matter on the smooth bark of young trees of the 
white pine in America.*** 'I'he galls of examples of the last 
family are common objects on lime-leaves, and on the petioles of 
the poplar. An American Aphid of the genus Pemphigus pro- 
duces black , ragged, leathery and cut -shaped excrescences on the 
young branches of tlie hickory. 

The C'.hinese galls of commerce {Woo-pei-tsze) are stated to be 
produced by Aphis Chinensis, B(‘ll, on lihus semialata, Murr. {R, 
Rucki amela, Roxl).), an Anacardiaceous tree indigenous to N. 
India, (‘hina and Japan. They are hollow, hritllo, irregularly 
pyriform, tuherculated or branched vesicles, with thin walls, covered 
externally with a grey down, and internally with a white chalU-like 
matter, and insect remain.s (see fig. 2). The escajie of the insect 
lakes place on tJn* sjiontJineoiis bursting of the walls of the ve.sicle, 
jirobahly when, after vivijiarous (Ihelytokoiis) reproduction for 
.S(‘vcral generations, male winged iii.sects are developed. The gfills 
are gathered liefore the fro.sts set in, and are exposed to steam to kill 
the insects.” 

Chinese galls examin(‘d by Viodt yielded 72 % of tannin, and 
less mucilage than Aleppo galls. Several other varieties of galls 
arc proiluced by Aphides on specii's of Pistacta. 

M. J T.ichtenstein has estahhsheil the fact that from the egg ot 
the Aphis of Uist.ichio galls, Anopletmi lentisci, is hatch(.‘cl an 
aptiTOiis insect (tin* gall-tounder), wliicli gives birth to young 
.Aphides (emigrants), and that tliese, having acquired w'iiigs, lly to 
the roots of certain grasses {Rromus strrilis and Ihmicum vulgare), 
and by budding unclergroiind give rise to s(‘veral generations ol 
ajiterous insc'cts, whence finally comes a winged l>rood (the 
fera). lliese last issuing from the ground fly to tlie Pistachio, and 
on it de|X)sit their pupae. P'roni the pupae, again, are develojied 
sexual individuals, the females of which lav fecundat(‘d eggs ])ro- 
ductive of galbfounders, thus recommencing the biological cycle 
(see Compt. rend., Nov. 18, 1878, p. 782, quoted in Ann. and Mag. 
Nat. Hist., 1879, p. 174). 

Of other insects which have l>ecn ret'.ognized as gall-makers 



Fic.. 2.— a, Chinese gall (half natural size) ; b, ditto broken, sliowMiig 
thin- walled cavity ; c, Japanese gall (naliiraJ size). 

there are, among the Coleoptera, certain Curculionids (gall- 
weevils), and species of the exoti(' Sagridae and Lamiodar ami an 

.A. S. I’ackard, jun., Our Common Insects, p. 203 (Salem, U.S. 
1873), On tlie Hessian fly, Cecidomyia destructor. Say, the May 
brood of wiiich produces swellings immediately above the joints of 
barley attacked by it, see Asa Fitch, The Hessian Fly (Albany, 1847), 
reprinted from Trans. New York State .Agiic. Soc. vol. vi. 

J. Wiiinertz, Beitrag zu einer Monographic der Sciarinen, p. 164 
(Vienna, 18671“. 

Asa Fitch, First and Second Rep. on^the Nosious . . . Insects 
of the State of New Voth, }>. 167 (Albany, 1856). 

” See E. Doublcday, Pharm. Journ, ist ser. vol. vii. p, 310; and 
1‘ereira, ib. vol. iii. p. 377. 

Dingler's Polyt. journ. eexvi. p. 453. 
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Amencan beetle, Saperda inornata (Cerambycidae), which forms 
the pseudo-galls of Saltx longi folia and Foptdus angulata, or 
cottonwood. Among the Lepidoptera are gall-forming species 
belonging to the Tineidae, Aegeriidae, Tortricidae and Ptero- 
phoridae. The larva of a New Zealand moth, Morova subfasciata^ 
Walk. {Cacoecia gallicolens), of the family Drepanulidae, causes 
the stern of a creeping plant, on the pith of which it apparently 
subsists, to swell up into a fusiform gall.^ 

Mite-galls, or acarocecidia, arc abnormal growths of the leaves 
of plants, produced by microscopic Acaridea of the genus 
Phytoptiis (gall-mites), and consist of little tufts of hairs, or of 
thickened portions of the leaves, usually most hypertrophied on 
the upper surface, so that the lower is drawn up into the interior, 
producing a bursiform cavity. Mite-galls occur on the sycamore, 
pear, plum, ash, alder, vine, mulberry and many other plants ; 
and formerly, e.g. the gall known as Erineum qnneinum, on the 
leaves of Qiiernis Cerris, were taken for cryptogamic structures. 
The lime-leaf “ nail-galls ” of Phytoplus tiliae closely resemble the 
“ trumpet-galls formed on American vines by a species of 
Cecidomyiar Certain minute Nematoid worms, as Anguillula 
scatidens, which infests the ears of wheat, also give rise to galls. 

Besides the larva of the gall-maker, or the householder, galls 
usually contain inquilines or lodgers, the larvae of what are 
termed guest-flies or cuckoo-flies. Thus the galls of Cytups and 
its allies are inhabited by members of other cynipideous genera, 
as Syfiergus, Amblyuotns and Synopfirus ; and th(! pine-cone-like 
gall of Salix slrobiloides, as Walsh has shown,- is made by a large 
species of Cecidomyia, which inhabits the heart of the ma.ss, the 
numerous smaller cccidomyidous larvae in its outer part being 
mere inquilines. In many instances the lodgers are not of the 
same order of insects as the gall -makers. Some saw-flies, tor ^ 
example, are inqiiiliiious in tlie galls ol gall-gnats and some | 
gail-gnats in th(‘ galls of .saw-llies. Again, galls may affonl 
harbour to inserts which are not e.ssentiall}' gall- feeders, as in tlu* 
ca.se ol the ('urculio beetle Conotracheliits uenuphar, Mbsl., of 
which one brood eats the fleshy part of the plum and peach, and 
another lives in the “ black knot ” of the plum-iret‘, regarded 
by Walsh as probably a true cccidomyidous gall. The same 
authority (lor. cit, p. 550) mentions a willow-gall whicJi provides 
no less than sixteen insects with food and protection ; these are 
preyed upon by about eight others, so that altogether .some 
twenty-four insects, representing eight orders, are dependent for 
their existence on what to the common observer appears to he 
nothing hut “an unmeaning mass of leaves.” Among the 
numerous insects parasitic on the inhabitants of galls arc 
hyrnenopterous flies of the family ProclotrypidaCj and of the* 
family Chalcididat\ e.g. Callimome regius, the larv^a of wliic h 
preys on the larvae of both Cynips glutiuosa and its lodger 
Synergus facialis. The oak-apple often contains the larvae of 
Bracoaidac and Ichnentmmidae, whic h Von Sc hlcchtendal (lor. 
sup. cil. p. 33) cemsiders to be parasites not on the owner of the 
gall, Amiricus tcrtninaliSj but on in«]uilinc)us Tortricidae. Birds 
arc to he included among the enemies of gall-insects. Oak-galls, 
for example, are hrokc'n open by the titmouse in order to obtain 
the grub within, and the “ button-galls ” of Neuroterns uuiiiis- 
mails, Oliv ., arc eaten by p))ea.sants. 

A great variety of defc^rmations and growth.s produerd by 
insects and mites as well as by fungi have l)een described. They 
arc in some cases very slight, and in others form remarkably 
large and definite structures. The whole are now included under 
the term ( ecidia ; a prefix gives X\\v. name of the organism to 
which the attacks are due, e.g. l^hytoptoceciclia are the galls 
harmed by Phytoptid mites. Simple galls are those that arise 
when only one member of a plant is involved ; compound galls 

^ For figure and descrinfion see Zoology <ff the ** Erebus’* and 

Terror,” ii. pp. 46, 47 (1H44-1875). 

^ On the mitc-Kcills and their makers, see F. I.dw, " Beitrage zur 
Naturgcsch, der GallmiU)en {Phytoptus, Duj.)," \'erhan(il. d. znolog.- 
hot. Ges. in Wien, xxiv. (1874), pp. 2-16, with plate;; and “Cher 
]Milbengallen (Acarocecidien) der Wiener ■'Gcgeiid,’' ih. pji. 405 508 ; 
Andrew Miirrav, Eionomic Kntnmnlogv, Aptera, pp. 331-374 (1876) ; 
and F. A. W. Thoma.s, Alters iind neue Beobachtungen nber J^hytoptn- 
Cecidien (Halle, 1877). 


are the result of attacks on buds. Amongst the most remark- 
able galls recently di.scovered we may mention those found on 
Eucalyptus, Casuarina and other trees and plants in Australia. 
They are remarkable for their varietv, and are due to small 
scale -msec'ts of the peculiar suh- family Brachyscelinae. As 
regards the mode of productiem of galls, the most important 
distinction is between galls that result irom the introduction of 
an egg, or other matter, into the interior of the plant, and those 
that are due to an agent acting externally, the gall in the latter 
case frequently Rowing in such a manner as ultimately to enclose 
its producers. 'Phe fc:>rm and nature of the gall arc* the result 
of the powers of growth posse.ssed by the plant. It has long been 
known, and is now^ generally recognized, that a gall can t>nly lx* 
produced when the tissue of a ])lant is interfeied with during, or 
prior to, the actual development of the tissue, hitth* more than 
this is known. The power that gall-producers possess of in- 
fluencing by direct interferenct* the growtli of the ( ells oi the plant 
that alTords tht‘m the means ol suhsistenct* is an art that appears 
to he widely sj)read among animals, hut is at the stime lime (me 
of which we have littl(‘ knowledge. 'Plic views ol Adler as to the 
alternation of generations of numerous gall-flies have l)(*en full) 
confirmed, it having been a.scertained by dirixM observation that 
the galls and the in.sects produced from them in one generation 
are entirely diflVrent from the next generation ; and it has also 
been rendered certain that frequently one of the alternat(‘ 
generations is parlh(*n()gen(‘ti(‘, no males being produced. It is 
supposed that the.se n'lnarkahU* phenomena have gradually 
I)ecn evoked by difleremx* in the nutrition of tlie alti^rnating 
I generations. When two difhrenl g(‘n(Tations are produced in 
one year on the same kind of tree it is clear llu' jiroyierties of the 
.sap and tissues of the tree must he di\ er.se so that the two genera- 
tions are adapted to difha'cnt (‘onditions. In some cases the 
ah(*rnating generations are prodiard on different species of trees, 
and even on diffi'tvnt parts oi the two species. 

On galls and lludr makers and inha])itants S(‘e fnrtlu'r — J. T. C. 
Kat/<‘l>nrg, /)/V b'lnst Insccten, Tcil lu. ])p 53 six]. (FUaiin, 1844); 
' 1 '. W. Harris, fnseit^ injuyiou\ to Vcgetotivn (IFoston, IJ.S., 2nd ed., 
1852) ; G. Kocli, J)ie Pflonzenlouse /iphidcn (Xuiianberg, 185.4) ; 
'i'. fhirlig, Die I'anulirn der Tilottiee<ipen and Ilotzwrspcu (HerJin, 
1800); Walsh, “On th<‘ Inserts, ('oJeopferons, II vnu'iioplt'rons aTul 
I>ipt(’roiis, inhabifine tin* (hdls of certain sjiei ies ol Willow-,’' 

ICnt. So( . J*hiladelplua, iii. (180^ i8(>4), ])|). 53 ^ (>44, and vi. (1800- 
1867), p]>. 223 288 ; 'r. A. Maish.dl, “ On some British ( ynipidae,” 
Enl Month iv. pj). 6-8, iVi . ; II. W. Kidd and Allx-rl Mnll<*i, 

“ .'V List of (kill biMiiug Biilish Bl.'ints,’’ ib v. ])p, 118 and 21O, 
(L L. Mayr, l>ic mittclnnopnisi hen l.uhengnUen in nnd Tiitd 

(Vienna, 1870-1871), aiifl the transl.ilion of Ih.d work, with notes, in 
the Entoniofifgist, \ols. vn .stx] ; .d-.o, l)v the same aiithoi, “ l)ie 
Fiiiiiiiethlei der mitti‘l<*iiiopais( In n ICi(-heng.illen,’' Vcrhandl. d. 
zoolog.bot Ge^ in \\icn,\\u ])p 0('«r720 ; and “ l)i(‘ eiiropais(.hi‘ii 
Torynnden,” ti> xxiv. pp. 53-142 {a])str,ufed m CistnUi entotuotngK a, 
i., London, i8(h> iiS7f)) ; I*'. J.dw, “ Beitrage zur Keimtnis del 

Gallmmken,” if>. p]> I4p]62, and 321- ]28 ; | 1 C. i-on B« rgenstamiu 
ainl B. Lmv, “ Syn()])Ms t'ecidomyidanim,’’ ih. xwi pj). 1-104 ; 
Betiis, .Inn. .Soi . /• ntoni de I’lamr, 4th ser. \ol \ pp. 1 7O 185, 
K. (Xsten Sacken, '* On llie North .\mei-i( an (‘ecidomvidae,’' Smith- 
Soman M i'nellaneoiis ('olh'(-tions^\o\ vi f 1 867), p. 1 7 ^ ; Iv. I.. 'I'ascheii- 
berg, Entotnologie fuy Gaitnei and Gartrn/ienndr (Leipzig, 1871) , 
f. W II. Tiaill, “Scottish (kdls, " Sro/tish Xatuudist, 1 (1871), pp. 
123, (^'C. ; .'Mberl Mullei, “ Biilish Gall Insects," The P'nlonirtttgist's 
Annuat for 1872, pp 1 22 , B Altum, I’oi si-jotilogie, 111. " I iisectcn," 
j)p. 250 stsj. (Berlin, 1874) ; ). H. K.dteTdiaih, />ie P/Jnnzenfeinde an', 
der Ciasse der in^eiten (Stuligart, 1874), (!' Nrhois de |iili.iinville 

.ind L \ e.stpie, /.r-i Maladies des plantes mltieees^ pp f>8- 105 (Pan*', 

1878). (F. II. n.) 

GALLUPPI, PASQUALE (1770 1846), luilian philosopher, 
w'as born on thij 2nd (fl A])ril 1770 at 'fropea, in ( alahria. lie 
was of go(xI family, and after studying at the university of Naple.s 
he entered the puhlie service, and was for many years cmjiloyed 
in the office of the administration of finances. At the age of 
sixty, having become widely know n by his writings on philosophy, 
he was called to the ( hair of logic and meta]>hysi(‘s in the. univer 
sily of Naples, which he held till his death in November 184!). 
His most important w'orks are : Lettere fdosofiche (1827), in w hich 
he trac es his pliilosojihical development ; Etementi di filosofia 
(1832); Saggio filosofico .suUa crilica della ronosrenza (1811; 
1832); SuW analni e sidla sitdesi (1807); Lezioni di logica e 
di metafisira (1832 1836); Pilosofia della volonld (1832 1842, 

XL 14^/ 
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incomplete); Sloria della filosofia (i., 1842); Considerazioni 
filosofirhe suW idealismo Iraseendentale (1841), a memoir on the 
sysf('m of Fichte. 

On his philosophical views sec L. Fern, Essai sut I'kistoire de la 
phtlosobhie en Italie an A 7 A’« sUcle, i. (1869) : V. Botta in Ueber- 
wck’s Hfst. of Pkilosuphyy ii. app. 2 ; G. Barzellotti. “ Philosoi)hy 
in Italy/' in Mind, ill (1878) ; V. I.astnicci, Pasquale GalluppL 
Studio rritico (I’loronci*, 1890). 

CALLUS, CORNELIUS (r. 70-26 B.c.), Roman poet, orator and 
politician, was born of humble parents at Forum Julii (FrSjus) 
in Gan I. At an early age he removed to Rome, where he \vas 
1 night by the same master ar. Virgil and Varius Rufus. Virgil, 
wlio dedicated one of his eclfigucs (x.) to him, was in great 
measure ind<d)ted to the influence of Gallus for the restoration of 
his e.state. Jn political life (Jallus espoused the cause of Octavi> 
anus, and as a reward for his services was made praefect of Egypt 
(Suetonius, Augustus, 66). ITis conduct in tliis position after- 
wards brought him into disgrace with the emperor, and having 
been deprived of his estates and sentenced to banisliment, he 
put an end to his life (Dio Cassius liii. 23) Gallus enjoyed a 
high reputation among his con tern jKiraries as a man of intellect, 
and Ovid {Trislioj iv. 10) considered him the first of the elegiac 
])oets of Rome. He wrote four books of elegies ( hiefly on his 
mistress Lycoris (a poetical name for (ythcris, a notorious 
actress), in which he took for his model Euphorion of Chalcis 
{q.v,) ; he also translaled some of this author’s works into Latin. 
Nothing by him has survived ; the fragments of the four poems 
attributed to him (first published by Aldus Manutius in 1590 
and print efl in A. Ricse s AiUholoffia LtiHiui, 1869) are generally 
rt‘garded :;s a lorgerv. 

Srci C. Vr)lk(*v, Dc C. Gnlli vita et senptis (1840 1844) ; A. Nicolas, 
J)() la vie et des ouvfitfjes dc C, Callus (1851), an exhaustive monoj^raph. 
An inscript i<Jii louiel at I’luhic (publisheil i.S<K>) records the ICgyptiaii 
exploits : se<^ M, Scluinz, Ccsihichte dev romisihcn LiUeratar, and 
Fie . 1 Podsic laiine (1909). 

GALLUS, GAIUS AELIUS, praefect of Egypt 26 24 n.c. By 
order of Augustus he undertook an expedition to Arabia helix, 
with disastrous results, 'fho troops suffered greatly from di.sease, 
heat, want of water and the obstinate resistance ot the in- 
habitants. The treachery ol a foreign guide also added to his 
dillicullies. After six muutiis (Jallus was obliged to retuia to 
Alexandria, having lost the greater part of his force. He was a 
jriend of the geographer Stralio, wdio gives an account of the 
expedition (xvi. pp. 780-782 ; see also Dio Cassius liii. 29 ; 
Pliny, Nat. Hist. vi. 32 ; C. Merivale, Hist, of the Rowans muler 
the Empire, ch. 34 ; II. Kruger, Der FeUzuff des A. C. nach 
drm glheklichni Arahifu, 1862). He has been identified with the 
Aelius Gallus frequently quoted by (ialen, whose remedies arc 
slated to liavc been used witli success in an Arabian expeilition. 

GALLUS, GAIUS CESTIUS, governor of Syria during the reign 
of Nero. When the Jew's in Jerusalem, stirred to revolt by the 
outrages of the Roman procurators, had seized the fortress of 
Masada and treaclierously murdered the garrison of the palace 
of Herod, Gallus .set out from Antioch to restore order. On the 
17th of November .\.r). 66 he arrived before Jerusalem. Having 
gained possession of tlu’ northern suburb, he attacked the temjile 
mount ; but, alter live days' fighting, just when (acconling to 
Josephus) success was w'illiin his grasp, lie unaccountably with- 
drew his forces. During his retr(*at he was closely pursued by 
the Jews and surrounded in a ravine, and only succeeded in 
nialung good his escape to Antioch by sacrificing the greater 
pal t of his army and a large amount of war material. Soon after 
his return Gallus died (before the spring of 67), and w’a.s succeeds, 
in the governorship by Licinius Miicianiis, ilie prosecution of the 
war being entrusted to Vespasian. 

See Tacitus, Hi^t. v. 10, 13 ; Suetonius, Vespasian, 4 ; loseplius, 
Bell. Jud, ii. i4-2f> ; K. Scliiirer, llisl. of the Jewish People, div. i. 
vol. ii. p. 212 (Lug. tr., 1S90). 

GALLUS, GAIUS SULPICIUS, Roman general, statesman 
and orator. Under Lucius Aemilius Paulus, his intimate friend, 
he commanded the 2nd legion in the campaign against Perseus, 
king of Macedonia, and gained great reputation for having pre- 
dicted an eclipse of the moon on the night Ixdore the battle of 
i*ydna(i68 n.r.). On his return from Macedonia he was elected 


consul (166), and in the same year reduced the Ligurians to 
submission. In 164 he was sent as ambassador to Greece and 
Asia, where he held a meeting at Sardis to investigate the cliarges 
brought against Eumenes of Pergaraurn by the representatives 
of various cities of Asia Minor. Gallus was a man of great learn- 
ing, an excellent Greek scholar, and in his later years devoted 
himself to the study of astronomy, on which subject he is quoted 
as an authority by Pliny. 

See Livy xliv. 37, Epit. 46; Polybius xxxi. 9, to; Cicero, Bruins, 
20, De offichs, i. 6, De scnectute, 14 ; Pliny, Nut. Hist. ii. 9. 

GALOIS, EVARISTE (1811-1832), French mathematician, was 
born on the 25Lh of October i8j i, and killed in a duel on the 31st 
of May 1 832. An obituary notice by his friend Auguste Chevalier 
appeared in the Revue encydopedique (1832) ; and his collected 
w'orks arc published, Journal de Liouville (1846), pj). 381-444, 
about fifty of these pages being occupied l)y researches on the 
resolubility of algebraic equations by radicals. This branch of 
algebra lie notably enriched, and to him is also due the notion 
ot a group of substitutions (sec J^QUation : Theory of Equations ; 
also Groups, Theory of). 

His collected works, willi an introduction by C. F. Picard, were 
published in 1897 at Paris. 

GALSTON, a ])olice hurgli and manufacturing town of Ayrshire, 
Scotland. Pop. (1901) 4876. It is situated on the Irvine, 5 m. 
F.. by S. of Kilmarnock, with a station on the Glasgow & South- 
We.stern railway. The munofactures include blankets, lacc, 
muslin, hosiery and paper-millboard, and coal is worked in the 
vicinity. About i m. to the north, amid the “ bonnie woods and 
braes,” is Loudoun Castle, a seat of the earl of Loudoun. 

GALT, SIR ALEXANDER TILLOCH (1817-1893), Canadian 
statc.sman, was the youngest .son of John Galt the author, l^orn 
in T.ondon on the* 6th of September 1817, he emigrated to ( anada 
in 1835, and settled in Sherbrooke, in the province of Quebec, 
where entered the servlet* of the British American Land Com- 
pany, of w'hit'h he rose to be chief commissioner. Later he was 
one of the contractors for extending the Grand Trunk railway 
westward from Toronto. He entered public life in 1 849 as i /iberal 
member for the county of Sherbrooke, but opposed the chief 
measure of his party, the Rebellion Losses Bill, and in the same 
year signed a manifesto in favour of union with the United States, 
believing that in no other way could Protestant and Anglo- 
Saxon ascendancy over the Roman Catholic French majority in 
his native province be maintained. In the same year he retired 
from jTar'iarncnt but re-entered it in 1853, and was till 1872 the 
chief representative of the English-speaking Protestants of 
Quebec province. On the fall of the Brown-Dorion administra- 
tion in 1858 he w'as called on to form a ministry, but declined 
the task, and became finance mini.ster under Sir John Macdonald 
and Sir (ieorge Cartier on condition that the federation of the 
British North American yirovinces .should become a ]>art of their 
programme. From 1858 to 1862 and 1864 to 1867 he w^as finance 
minister, and did much to reduce the somewhat chaotic finances 
of i'anada into order. To him are due the introduction of the 
decimal system of currency and the adoption of a system of 
proti'Ction to (anadian manufactures. To his diplomacy was 
due the coalition in 1864 between Macdonald, Brown and Cartier, 
which carried the federation of the British North American 
provinces, and throughout the three years of negotiation which 
lollowcd his was one of the chief influences. He became finance 
minister in the first Dominion ministry, but suddenly and 
mysteriously resigned on the 4th (if November 1867. After his 
retirement he gave to the administration of Sir John Macdcmald 
a support which grew more and more fitful, and advocated 
independence as the final destiny of Canada. In 1871 he was 
again (offered the ministry of finance on condition of abandoning 
these views, but declined. In 1877 he was the Canadian nominee 
on the Anglo-American fisheries commission at Halifax, and 
rendered brilliant service. In 1880 he was appointed Canadian 
high commissioner to Great Britain, but retired in 1883 in favour 
of Sir Charles Tupper. During this period he advocated imperial 
federation. lie was Canadian delegate at the Paris Monetary 
C'onference of 1881, and to the International Exhibition of 
Fisheries in 1S83. From this date till his death on the 19th of 
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September 1893 he lived in retiiemcnt. No Canadian statesman 
has had sounder or more abundant ideas, but a certain intellectual 
fickleness made him always a somewhat untrustworthy colleague 
in political life. (W. L. G.) 

GALT, JOHN ( i 779*' i 839), Scottish novelist, was born at 
Irvine, Ayrshire, on the 2nd of May 1779. received his early 
education at Irvine and Greenock, and read largely from one of 
the public libraries while serving as a clerk in a mercantile office. 
In 1804 he went to settle in London, where he published anony- 
mously a poem on the Baltle oj Largs, After unsuccessful 
attempts to succeed in business Galt entered at Lincoln’s Inn, 
but was never called to the bar. He obtained a commission from 
a British firm to go abroad to find out whether the Berlin and 
Milan decrees could be evaded. He met Byron and Sir John 
Hobliousc at Gibraltar, travelled with Jiyron to Malta, and met 
him again at Athens. He was afterwards employed by the 
Glasgow merchant Kirkman Finlay on similar business at 
Gibraltar, and in 1814 visited France and Holland. His early 
works are the Life and Administration oj Wolsey^ I'oyages and 
Travels, Letters from the Levant, the Life oj Benjamin West, 
Historical Pictures and The Wandering Jeiv; and he induced 
Colburn to jjublish a periodical containing dramatic pic(Ts 
rejected by London managers, 'fhese were afterw’ards edited 
by Galt as the New British Theatre, wdiich included some plays of 
his own. He first showed his real power as a w riter of fiction in 
The Ayrshire Legatees, wdiich appeared in Blackwood's Magazine 
in 1820. This was followed in 1821 by his masterpiece — 2 'he 
Annals of the Parish ; and, at short intervals, Sir Andrtw Wylie, 
The Entail, The Steam-Boat and The Provost were published. 
These humorous studies of Scottish character are all in his 
happie.st manner, llis next works were Pingayi Gilhaize (1823), 
a story of the Covenanters ; The Spanoife (1823), which relates 
to the times of James 1 . of Scotland ; Rothclan (1824), a novel 
founded on the reign of Edward III. ; The Omen (1825), w'hich 
was favourably criticized by Sir Walter Scott ; and 'The Last 
of the T,airds, another picture of Scottish life. 

in 1826 he went to America as .secretary to the Canada Land 
Company. He carried out extensive schemes of colonization, 
and opened up a road through what was then forest coiintty 
between Lakes Huron and Erie. In 1827 he founded (iuelph in 
ufiper Canada, passing on his way the township {)f Galt on the 
Grand river, named after him by the Hon. William Dixon. But 
all this work proved financially iinprofitabk* to Galt. In 1820 
he returned to jMigland commorrially a ruined man, and devoted 
him.self with great ardour to literary pursuits, of w^hieh the, first 
fruit was Lawrie Todd— one of his best novels. Then came 
Southennan, a tale of Scottish life in the times of Queen Mary. 
In 1830 he was appointed editor of the Courier newspaper- a 
post he s(x)n relinquished. His untiring industry was seen in the 
publication, in rapid sucres.sion, of a Life of Byron, Lives of the 
Playets, Bogle Cot bet, Stanley Buxton, The Member, The Radical, 
Eben Krskine, The Stolen Child, his Autobiography, and a col- 
lection of tales entitled Stories of the Study. In 1834 appeared 
his Liteiary Life and MHcellanies, dedicated by permission to 
William J V who sent the author a pre.scnt of [200. As soon as 
this work was published Galt retired to Cireeiiock, where he 
continued his literary labours till his deatli on tlie iith of April 

1839- 

(Jalt, like iilmost all voluminous writers, was exceeilin;;!) 
unerjual. His masterpieces arc The Ayrshire Legatees, The 
Annals of the Parish, Sir Andrew Wylie, 'The Entail, The Provost 
and Lawrie Todd. The Ayrshire Legatees gives, in the form of 
a number of exceedingly diverting letters, the adventures of the 
Rev. Dr Pringle and his family in l^ondon. The letters arc made 
the excuse for endless tea-parties and meetings of kirk-session 
ill the rural parish of (larnock. The Annals of the Parish are 
told by the Rev . Micah Balwhidder, Galt’s fine.sl character. This 
work (which, be it remembered, existed in MS. before Waverley 
was published) is a splendid picture of the old-fashioned Scottish 
pastor and the life of a country parish ; and, in rich humour, 
genuine pathos and truth to nature it is unsurpa.ssed even by 
Scott. It is a fine specimen of the homely graces of the Scottish 
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dialect, and preserves much vigorous Doric phraseology fast pass- 
ing out of use even in country districts. In this novel Mr Galt 
used, for the first time, the term “ Utilitarian,” which afterwards 
became so intimately associated wuh the doctrines of John 
Stuart Mill and Bentham (see Annals of the Parish, chap, xxxv., 
and a note by Mill in Utilitarianism, chap. ii.). In Str Andrew 
Wylie the hero entered London as a poor lad, but achieved rc- 
niarkable succc.s.s by his shrewd business qualities. The character 
is somewhat exaggerated, but excessively amusing. The Entail 
wtis read thrice by Byron and .Scott, arid is the best of Galt’s 
longer novels. l.eddy Grippy is a wonderful creation, and was 
considered by Byron equal to any female character in literature 
since Shakesyicare’s time. The Pnwost, in whic h Provost Pawkie, 
tells his own story, portrays inimitably the jobbery, bickerings 
and self-seeking of inunici])al dignitaries in a quaint .Scottish 
burgh. In Lawrie Todd Cialt, by giving us tlic Scot in America, 
accomplished a feat whic'h .Sir Walter never utlcmpled. 'J'liis 
novel exhibits more variety of style and a greater love of nature* 
than his other books. 'Ihe life of a set tier isdepicted with unerring 
pencil, and with an enthusiasm iind imaginative power much more 
poetical than any of the author's ]irofesscd poems. 

The lx\sl- of Galt's novels were reprinted in Hlickwood’s Standart? 
Novels, to volume* i. ot which his friend Dr Moir prefixed a memon 

GALT, a town in Waterloo county, Ontario, Canada, 23 rn. 
N.N.W. of Hamilton, on the Grand river and on the (hand 'I runK 
and Canadian Pacific railways. Pop. (1881) 5187 ; (1901) 78()(). 
It is named after John Cialt, the author. It hiis excellent water 
privileges which furnish power for flour-mills and for inanu- 
fai’turcs of erlge tools, castings, machinery, pa[>rr and other 
industries. 

GALTON. SIR FRANCIS (1827- ), Kngli.sh anthropologist, 

son of S. ' 1 '. Gabon, of Duddeston, W'arwickshire, wa.s liorn on the 
16th of February 1822. His grandfather w^as the jKiet-naturalist 
Erasmus Darwin, and Charles Darwin was his cousin. After 
attending King Edw’ard VI. ’s grammar school, Birmingham, he 
studied at Birmingham hosjiilal, and afterwards at King's 
C ollege, London, with the intention of making medicine Ids pio- 
fession ; but after taking his degrt‘e at Trinity College, (!anibridge. 
in 1843 he changed his mind. I'Jic years 1845 -1846 spent in 
travelling in die .Sudan, and in 1850 ho made an exjdoration, v/illi 
Dr. John Anderson, of Damaraland and the Ovampo country in 
soulii-west .\friea, starting from Walfisch Bay. These tracts hail 
practically never been traversed before, and on tlie appeal anee 
(»1 the ])ublished account of his journey and cxperi(‘nees under the 
title of Narrative of an Explorer in Tropnol South Africa (1853) 
(kdton was aw^ardeil the gold medal of the Royal (Geographical 
Soi'iety. His Art of Travel ; or, Shifts and Contrivances in Wild 
Countries was first published in 1855. In i8t)o he visited the 
north of .Spain, and published the fruits of his observations ot tlie 
country and the people in the first of a series ol voliiinos, wideh 
lie edited, entitled Vacation Tourists. Ife then turned to meleor- 
ology, the result of his investigations ajipearing in Mete.oro- 
graphica, published in 1863. 'llus wrak was llu* first serious 
attempt to chart thi* weather on an extensive scaf*, and in it also 
the author first established the (xistenee. and theory of aiiti- 
eyelones. (Gallon was a member of the meteorological committee 
(1868), and of the Meteorological ( ouncil wldcli succeeded it, for 
over thirty years. Ihit his name is most closely associated with 
studies in anthropology and especially in heredity. In 1869 
appeared his lleredilary Genius, its Laws ana i'orisequenccs, a work 
which excited much interest in scientific arul niodieal circles. 'I'liis 
was followed by English Men of Science, their Nature and Nurture, 
published in 1874 ; Jiuf nines into JJunian EacuUy and its J)cvclop> 
inent, issued in 1883; Lifr-I/istory Album (1884) ; Record of 
Family Faculties (1884) (tabular forms and directions for enter- 
ing data, with a jiri'face) ; and Natural Inheritance (1889). 'Die 
idea that systematir* efiorts should lx; made to improve the breed 
of mankind by cheeking the birth-rate of the unfit and further- 
ing the productl vit) of t he fit was first put forward I ly him in 1 865 ; 
he mooted it again in 1884, using the tenn “ eugenics ” for tin* 
first time in Human Faculty, and in 1904 he endowed a research 
fcllow’ship in the university of London for the promoti(»n of 



GALUPPI— GALVANOMETER 


428 

knowledj^c of that subject, which was defined as “ the study of 
agencies under social control that may improve or impair the 
racial qualities of future generations, either physically or men- 
tally/’ Galton was the author of memoirs on various an- 
thropometric subjects; he originated the process (>f composite 
portraiture, an»l f)aid much attention to finger-prints and their 
employment for the identification of criminals, his publications 
on this subject including Finger Prints (1892), Dcci l^henncnl of 
Blurred Finger /V/w/.v (i8(>.^) and Finger Print Directories (1895). 
Prom the Royal Society, of which lie was elected a fellow in i860, 
he received a royal m^dal in 1886 and the Darwin medal in 1902, 
and honorary degrees were bestowed on him by Oxford (1894) 
and (Cambridge (1895). Tn 1908 he published Memories of My 
Life, and in 1909 he received a knighthood. 

GALUPPI, BALDASSARE (1706-1785), Italian musical com- 
poser, was born on the 1 8th of Oc tober 1706 on the island of 
hiirano near Venice, from which he was often known by the 
mckname of Huranello. His father, a barber, and violinist at the 
local theatre, was his first teacher. His first opera, composed at 
the age of sixteen, being hiss(*d off the stage, he determined to 
study seriously, and entered the Cbn.servatorio degli Incurabili at 
Venice, as a pii])il of Antonio Lotti. After successfully producing 
two operas in collaboration with a fellow-pupil, G. B. Pescetti, in 
17 28 and 1729, h(‘ entered upon a busy career as a composer ot 
operas tor Wnetian theatres, writing sometimes as many as five 
in a year, lie visited London in 1741, and arranged a pasticcio , 
Alexander in Persia, for the Haymarket. Burney considered his 
influence on Phiglish music to have been very powerful. In 1740 
he bc'came vice maestro di cappella at St Mark's and maestro in 
1762. In 1749 he began writing comic ojieras to libretti by 
Gohloni, which enjoyed an enormous popularity. 1 le w'as invited 
to Russia by (atherine Jl. in 1766, where his ojieras made a 
favourable impression, and his influeiu'e w'as also lelt in Russian 
church music. He returned to Venice in 1768, where he had held 
the post of director of the Gonservatorio degli JiK'urabili since 
1762. He died on the jnl of January 1785. 

(hilu|)j)i's best w'orks are his comic operas, of which // Filosofo 
di Campagna (1754), knowui in Hngland as The Guardian Trick'd 
(Dublin, 1762) was the most popular. His melody is attractive 
rather than original, but his workmanshif) in harmony and 
ori'hest ration is gciKTally superior to that ot his contemporaries. 
He si'cms to have been the first to extend the con('erle<l finales of 
Leo and Logroscino into a chain of several separate imivements, 
working up to a climax, but in this resiH*('t he is much inferior to 
Sarti and Mo/art. 

Browning's poem, “ A 1 'occata of Galuppi," tloes not refer to 
any known composition, but more probalily to an imaginary 
extem[)orization on the harpsichord, such as was of frequent 
occurrence in the musical gatherings of Galuppi’s day. 

S(‘e also Alfred \Votc|m-nTU’, l^aldn'^^iue (t(duppi\ Hiuic hihlfo- 
fiUiphiifue .vio scs (Viiifrcs (hamatufiics (Brussels, ii>o2). Many ot lus 
iiuloRiapli scores are in the library ol the Brussels conservatoire. 

(K. J.D.) 

GALVANl, LUIGI (1757 1798), Italian physiologist, after 
whom galvanism received its name, was born at Bologna on the 
9th ol September 1757. It was his wish in early life to enter the 
church, but b>' his panmts he was educated for a medical career. 
At the university of Bologna, in which city he practised, he was 
in 17O2 appointed public lei lurer in anatomy, and .soon gained 
repute as a skilled though not eloquent teacher, and, chiefly from 
his researches on the organs of hearing and genito-urinary tract 
of birds, as a comparative anatomist. His celebrated theory 
of animal electricity he enunciated in a treatise, “ De viribus 
electricitatis in motu musculari commeniarius,'’ published in the 
7th volume of the memoirs ot the Institute of Sciences at Bologna 
in r79G and .‘-eparately at Modena in the folltjwing year, and 
elsewhere subsequently. 'I’he statement has lre(|uently been 
repeated that, in 1786, (iahani had noticed that the leg ol a 
skinned frog, on being accidentally touched by a scalpel wdiich 
had lain near an electrical machine, was thrown inlt» violent 
convulsions ; and that it was thus that his attention was first 
ilirected to the relations of animal functions to electricity. P'rorn ; 


documents in the possession of the Institute of Bologna, how'ever, 
it appears that twenty years previous to the publication of his 
Commentary Galvani was already engaged in investigations as 
to the action of electricity upon the muscles of frogs. The 
ob.servation that the suspension of certain of these animals on an 
iron railing by copper hooks caused tw'itching in the muscles of 
their legs led him to the invention of his metallic arc, the first 
experiment wdth which is described in the tliird part of the 
Commentary, with the date September 20, 1786. The arc he 
constructed of two different metals, which, placed in contact 
the one with a frog’s nerve and the other with a muscle, caused 
contraction of the latter. In Galvani’s view the motions of the 
muscle w^ere the result of the union, by means of the metallic arc, 
of its exterior or negativti electrical charge w ith positive electricity 
which proceeded along the nerve from its inner substance. Volta, 
on the other hand, attributed them solely to the effect of 
electricity having its source in the junction of the two dissimilar 
metals of the arc, and regarded the nerve and muscle simply as 
conductors. On Galvani’s refusal, fron» religious s(Tuples, to 
take the oath of allegiance to the ('isalpine republic in 1797, he 
was removed from his professorship. Deprived thus of the means 
of livelihood, he retired to the house of his brother Giacomo, 
where he soon tell into a feverish decline. The republican 
government, in consiileration of his great scientific fame, eventu- 
ally, but too late, determined to reinstate him in his chair, and he 
died ai Bologna on the 4th of December 1 798. 

A quarto (‘clilion of ins w'orks was piiblislicd at Bologna in 184T- 
1842, by the Acadcany of Scieiie(‘s ol tin* ln.stitiile ot that city, under 
tin* title Opere editc ed inedite del professorc Lingi Galvuin. 

GALVANIZED IRON, sIh et iron having its surtace covered 
wdth a thin coating of zinc. In spite of the name, galvanic' 
action has often no part in the production of galvanized iron, 
which is prepared by dipping the iron, properly cleaned and 
pickled in acid, in a l)ath of molten zinc. 1'he hotter the zinc the 
thinner the coating, but as a high temperature of the bath is 
attended wdth certain objc^ctions, it is a common practice to use a 
moderate tempi;ratiire and clear off the exc'ess of zinc by passing 
the plates between roll(*rs. In Norwood and Rogers’s process a 
thin coating of tin is apjdied to the; iron before it is dipped in tht‘ 
zinc, by putting the jdates between layers of granulated tin in a 
wooden tank containing a dilute solution of stannous chloride, 
when tin is deposited on them by galv^anic action. In “cold 
galvanizing ” the zinc* is de])osiletl clectrolytically from a bath, 
preferably kept neutral or slightly acid, containing a 10“;, 
solution of crystallized zinc sulphate, ZnSO^ -THyO. 't he resulting 
.surface is u.Mjally duller and less lustrous than that (obtained by 
the us(‘ of molten zinc. Another method of forming a coating ot 
zinc, known as “ sherardizing,” was invented by Sherard Gowper- 
Golcs, who found that metals embedded in zinc dust (a produc't 
obtained in zinc: manufacture and consistingof metallic zinc mixed 
w ith a certain amount of zinc oxide) and heated to temperatures 
well below the melting point ot zinc, bec'.ome coated with a layer 
of that metal. In carrying out the pnicess tlie articles are plac ed 
in an air-tight vessel with the* zme dust, which must be dry, and 
subjc'cted to a heat of 250-550'^' G., the time for w'hic'h the lieating 
is continued depending on the thickness of the deposit requirecl 
and varying from one-half to se\eral hours. It an air-tight 
receptacle is not available, a small percentage of powdered carbon 
is added to the zinc-dust, to prevent increase in the amount of 
oxide, which, if present in excess, tends to make the deposit dull. 

(ialvanized iron by its zinc surface is protected from correxsion 
by the weather, though the protection is not very efficient in 
the presence ot acid or sulphurous fumes, and accordingly it 
is extensively emplojecl for roofing, especially in the form of 
corrugated sheets. The iron wire used for wire- netting, tele- 
graphic purposes, Ax., is commonly gab anized, as also are bolts, 
nuts, chains and other fittings on shit)s. 

GALVANOMETER, an instrument for delecting or measuring 
electric currents. The term is generally applied to instruments 
wdiich indicate electric' current in scale divisions or arbitrary 
units, as opposed to instruments called amperemeters {q,v.), 
which show directly on a dial the wdue of the current in amperes. 
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Galvanometers may be divided into direct current and alternating 
current instruments, according as they arc intended to measure 
one or other of these two classes of currents (see Ei.kctro- 

KINKTICS). 

Direct Current Galvanometers . — The principle on whicli on<‘ type 
of direct current galvanoini'ter, Ccilled a movable needle galvano* 
meter, depends for its action is that a small magnet when suspc*nded 
in the centre of a coil of wire tends to set its magnetic axis in the 
direction of the magnetic field of the coil at that jioint due to the 
current passing through it. In the other ty]H', or movable coil 
galvanometer, the coil is suspended and the mjignet fixed ; hence 
the coil tenils to set itself with its axis parallel to the lines of lorce 
of the magnet. The movable system must be constrained in some 
Wfiy to take up and ndain a clelinite jio.silion when no current is 
passing by means whicli are called the “ control." 

In its siin])Ie and original form the movable needle galvanometer 
consisted of a horizontal magnetic needle susjiended within a coil 
of insulated wire by silk iibres or ]>ivole<l on a ]>oint like 
® a comjiass needle. The direction of such a needle is con- 
n trolled by the direction ot the terrestriiil magnetic force 
meter°‘ within the coil. If the needle is so ])laced that its axis is 
® ■ jiai.illel to the ])lane of the coil, then when an elect lic cur- 
rent pas.ses through the coil it is detlected and places itself at an angk' 
to the axis ol the coil determined by the strength of the ciinent 
and of the controlling tield. In the early forms of mo\ahle needk* 
galvanometer the nec'dle was either a c.oni]), natively large inagiicT 
several inehes in length, or elst; a smaller m.igiief was em]>loyed 
carrying a long jioinler which moved over a .sc.ile of degrees so as to 
indicate the deflexion. A method ol nieasining the cl<*rtexioii by 
means of a mirror scale and telescope was introduced by K. F. 
(hiiiss and \V. Weber. Tlie magnet liad a minor attached to it, 
and a telescope luiMUg cross wiies in the locus was used to o]»serve 
the scale divisions of a fixed scali‘ seen retlei ted in the mirror. i.ord 
Kehin (I’lotessor W. 'riioinsoii) made the jniportanl 
_ imi>roveim‘nt ot ii'duting the siz<‘ of tlie needle and atlat h- 
^eter^" ing it to the liack of a very small minor, the tv\o being | 
suspended by a .single Jibre ol cocoon .silk, 'fhe minor | 
was made of silv^Tc'd inicroseopic glass about .j in in diainet<*r, j 
and tin* magnetic needle or needles consisted of short fnigmenis of • 
walch.sjiiing ceiiienti'd to its hack. A ray ol light being thrown on the 
minor from a lamp the ch'flexious oi the needle were observed liy • 
watching the movements of a spot ('ll light retU’cted irom it u])Oii a 1 
lixed scale, 'fhis form oi mirror galv.inonu‘t(‘r was tirst devised | 
ill connexion with suhinarine cable signalling, ))ui .soon beeaiue an 
indispiMisahle mstiunieiit in the ])hysical lahoiatory. | 

In course ot time liolh tlu' original lonn ol single neeclh* gaKano- j 
meter and mirror galvanometer weie improved liy introducing the ; 

astatic principle and weakening the external < oiitrolling i 
m.ignetic field. 11 two magiudic n<‘i'dles ol espial size and I 
moment are attached rigidly to on<‘ stem parallel to tsich I 
other but with pol<*s ])laced in ojiposite din'itions an 1 
astatic system results; that is, it the needles arc so siisjuaich'd as j 
to be tree to move in .1 horizontal jdaiie, and it tliey aie made exactly 
<-(pial in magnetic stiengtli, the system will have, no cliivctive power. 
If one needle is slightly weaker than the otlier, the suspcmleil 
system will set it.self with some axis jiar.illel to tlie lines of fence 
ot a field in whicli it is jdaced. In a loiin ot astatic neeclk’ gahano- 
iiu'ter devised by Trotessor A. llroc.i oi raris, the jiair of magnetized 
needles are suspended vertically and parallel tc) c-ach other witli 
]>oles in o]>])osite tlireetions. The upper poles are included in oiii' 
coil and the lower poles within another coil, so connected that the 
current cin ul.iles in the right direction in each coil to tlis]dace tfu* 
pairs ol jioles in the same direction. J 5 y tins mode ol airangemeiil 
a greater in.ignetic moment can be .secured, together witli mon- 
jierlect aslaticity and freedom from disturhance hy external Melds 
The earth's magnetic field can he weakened by means ol a eontrolling 
magnet arranged to creatt; in Ihe spaci* in tlu' interior ol tlie galvano- 
incTer coils an extremely feebli* controlling magnetic Meld In 
instruments ha\iiig a coil for each needle and designed so that the 
< urrent m l>olh coils pa.sses so as to turn both needles in the .same 
direction, the controlling magnet is so adpisted tliat the normal 
position of the iic-edles is with the inagmdic axis parallel to the |)l.me 
of the eoil. An astatic magnetic .system used in conjunction with 
a iiuiTor galvanoinef<;r gives a liiglily sensitive form of iiisliument 
(fig. 1) ; it is, how'evor, easily disturbed by stray magnetic fields 
caused by neighbouring magnets or currents thioiigh conductors, 
and therefore is not suitable for use in many pUu'es. 

This fact led to the introduction of the movalile coil galvanometer 
which was first devisc-d by Ixird Kelvin as a telegrajibic signalling 
iiistrmneiit IniL sub.seijuently modified by .\ d’Ar.sonval 
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and others into a laboratory galvanometer (fig i). In this 
_ instrument a jiermanent magnet, generally of flic horse*- 
xa vano- shajie, is I’lnployed to create a .strong magnetic field, in 

which a light movable coil is suspended. The .suspension 
is bifilar, consisting of two tine wires which arc connected to the ends 
of the coil and serve to lead the current in and out. If such a coil 
is placed xvith its plane parallel to the lines of lorce of the permanent 
magnet, then when a current is passing through it it di-splaces itself 


in the field, so as to set w'ith its axis more nearly parallel to the lines 
of force of the field. The movable coil may cairy a pointer or a 
mirror; in the latter form it is well rejireseiited by .several miicli 
ti.sed laboratory instruments. The movable coil galvanomet(*r has 
the great adv.antage that it is not isisily’ disturbed liy the magnetic 
fields caused by neighbouring magnets or electric cm rents, and thus 
is especially useful in the electrical workshoj) and factory. 

In the practical construction of the susjiended needle fix<>d loil 
galvanometer grecit care must he taken with the insulation of the 
wire of tlie coil. 'Ehis wire is geiierallv silk-ro\’ered, 
wound on a frame, the whole being thoroughly saturated 
with jiaratfin wax. Jn some cases two wires are wound 
on in jiarallel, constituting a “ dilferential galvanonu'tcr " 

When jirojierly adjusted this instrument can he used tor the exact 
comparison of electric currents hy a null method, becausi* if an 
electric current is jia.ssed 
through one wire and creates 
certain deflexions of the 
needle, the current which 
annuls this detlexioii when 
])a.s.sed fhrougli the other 
w'iie must he eipial to Ihi* 
first current. In lire con- 
st miction ot a movable coil 
galvanometer, it is usual to 
intensity the magnet it tield 
]»y inserting a fixed soil iron 
core in the intt'rior of the 
movable coil, it the current 
to he mea silted is loo large 
to 1 m‘ jiasseil entirely llirougli 
the galvanomet«‘r, a jiortion 
is allow'cd to Ilow' through a 
circuit connet.tmg tin* two 
terminals ot the instrument. 

This cirt uit is rallerl a s/itnil 
and IS generally arrangerl so 
.IS to take o*o, omm, or o-ooii 
of the total enrreiil, lea\mg J.“to. i. -- j\elvin Astatic IMirror Gab 
0*1, 0*01 or 0*001 to flow vanometer. JClliott s(|uaii ]>attern. 
Uirough tbt' gnlvariometei . 

W. E. Ayrton .uul 'P MalluM’ hrivi* dc'signi'd a universal .shunt box or 
resi.slanee wiiii h can ]»• applied to any galvanometer and by w'liich a 
known fr-.iction of any current can be sent tlirougli the galvanonu'ler 
wdien wi* know’ its resistance (see Join. Just I'.lci . Kim Lond.y 
2^, p ji.j) \ galvanometer can be t .ilibiMletl, or the meaning ol its 
d«‘llexion ileterminefl, bv passing thioiigli if an ekrtiK. current of 
known '-aliK* and obsei^’ing the dejlt-vion ot the needle or coil The 
known enrreT'»< ran lie providi’d in 1 h<’ following manner : - a single 
s<*(ondarv cel) ol anv kind can have its (‘lectroinotive tni*ce measured 
bv the potent iomeler {qv), and romjianMl w'ith that of a stamlard 
voltaic cell. I f t he .s(‘( ondar v cell is i onnecterl wit h t he galvanoim’ter 
through a known high r<’sistanc<’ R, and if the gabanornetir is 
shunted, that is, has its t(*rminals connecteil ]»y anothn lesislancc S, 
then if the resistance of the galvanonn ter ilsi ‘11 is denoted hy G, 




the w’hole resistaiK e of the sliuiUed g.dv .iiiomeliT ami liigh resistance 
has a value rejux'.sented h) R theiefore the current 

through t he gah .moniefer piof|iit*-d hy an <’lec tromoti\’e force 1 *! of 
the cell is rejnesented bv 

SE 

R{(, i S) 4(;s' 

Suppo.se this (mrerif jirodiu'es a flefle.xion of tlic needle or coil 
or .spot of light erjual to X scale (li\ i.sioiis, w«- can then .alter the 
value of the resistances K and S, and so ilefeimiue the relation 
Ijetween the def](‘xion and the ciirreiif. Hy the seiisitivem^^s oi the 
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galvanometiT is meant the deiU;xion produced by a known ek^ctro- 
motivo force put upon its t(‘rniinals ora known current sent through 
it. It is usual to specify tlic .sensitiveness of a mirror galvanometer 
by revj Hiring a certain deflexion, measured in millimtflrcs, of a spot 
ol light thrown on tlie .scjile pkiced at one metre Jrom the mirror, 
when an clectrt>ino1ive force of one-inillionth of a \ ()U (microvolt) 
i.. applied to the teimiiials of the gidvanometer ; it may be otherwi.se 
I mpressed by .slat ne.: the deflexion produced under the same con- 
ditions whc'u a current of one microampere is ])a,ssed through the 
coil in hukIctji mirror galvanometers a deflexion of i mm. of the 
spot of ligdil uj)on a .scale at i metre distance can be ]iroduced by a 
Ciirrent as small as one hundred millionth (lo-^) or evi'ii one ten 
1hoi!s;md millioiitli (lo-’^) of an amjjere. It is easy to produce 
considerable sen.sitivene.ss in the galvanometer, but for ])raclical 
purposes it must always be controlled by the condition that the 
zeio remains fixed, that is to say, the galvanometer needle or coil 
niir-t come back to ex.-.ctly the s.ime position when no current is 
passing throiigli th<! instrument. Other important cjualiiicatioiis 
ol a galvanometer aie its time-j)ei iod and its dcad-bcatncss. i'or 
I rtam ])iirj)Oses the needle or coil should return as quickly as 
povabh* to the zero position and willi either no, or very few, oscilla- 
tions. If the latter condition is fulfUled the galvanometer is .said 
to b(^ “ dead-beat ” (hi tlie other hand, for soiiu; purposes the 
galviinonu'ler is re(|uircd with tin; oj)])Osite quality, th.it is to say, 
tliere must be as little retardation as possible to the m-edle or coil 
win II .set in motion under an inijnil.-ive blow. Such a gMlvanomeler 
is calleil “ ballistic." The quality of a galvanometer in this res]»ecl 
is 1m- f I'slimaled by taking the logarithmic deennnent of the oscilla- 
tion. when the movable system is set swinging. This last term is 
deliiied iih ibe logarilJmi of the ratio of fine swing to the next .succeed- 
ing swing, and a galvanometer ot whicli tlie logarithmic decrement 
is laige is said to l>e highly damped. For many jnirposes, .such as 
for resistance mcasnreinent, it is desirabh^ to have a galvanometer 
which is liighly damiied ; this result can be obtained by affixing 
f f> llie inx'dleH eillier light pieces of mica, when it i.s a movable needle 
galvanometer, or by winding tlu^ cod on a silver fianie when it is 
.1 movable coil g.dv.inoiiieter. ( hi the ol lier hand, for the coniparisou 
ol i.aj)aciti(‘s of condensers and for oilier purposes, a galv'anometei 
is rixjuired wliich is as link* d.nnjx'd as jiossibh*, and for this purpose 
tin* cod imisf have the smallest j>os.sible iriciioual ie.si.stancc to its 
• notion thiough the aii. In this case the moment of inertia ot the 
iiKiv.ilde sy.-itein nui.st be tlecie.ised or tlie control stn-ngtheiiecl. 

'riie Fmlhoven string galvxinometiT is aiuither form of sensitive 
in .Irument lor tlie ineasuremen t of .small direct curn'iits. It co!isi.sts 
ol a fine wire or silvered (piartz fibre streicJied in a strong magnetic 
field. When a current passes tliro ugh th<! wire it i.s displac ed across 
the field und the dispLuemeiit is ob.served with a microscope. 

For the ineasiircimnit of large currents a " tangent galvanometer " 
IS emjdoyed (fig. j). 1 wo fixed circular coils are placed apart at a 
distance e(|nal to tlie radiius of either coil, so th.it a 
cm rent jxissim; tlirougli them create.s in the central 
region between tliem a iiearis' uniform magnetic held. 
At tlie centre oi the cods i.s su.spended a small magnetic 
needle the length ot wlik h .should not be gre.iter than the radnis 
of either coil. Tlie norrn.il juisiliou of the needle is at right angles 
to llu' liiu' joining the centre of the 
toils. 11 a curient is pa.ssed throiigli 
the coils, the needle will be deflected, 
and the tangent of the angle of its 
delU-xioii will lie nearly proportional to 
i’ae rnrrent ])as.sing through the cod, 
pioMded lliat the controlling field is 
miiiorin in strength and direction, and 
that tlie lengtii of the magnetic iieedlr 
is so sliort lli.it the space in whit )i d 
lotates is a practically uniform ina'^iu-lic 
field. 

Altcrnaiinf; Currevt Galvanometer. - 
I'or the detection of small altern itmg 
current.s a nuignctic needle or movable 
coil galvanometer is of no utility. We 
can, howe\er, construct an instrument 
suitable tor the pur]M>se by sii.spemliiig 
witliin a coil of insulated wire a small 
needle of .soft iron id \ce<l with its axis at an angk* *>l 45'* to 
the axis of the coil. When an alternating current passes through 
lh<‘ cod the ‘.olt non lU'eille tends to set itself m the direction of the 
axis ot tlie coil, ,ind it it is suspended bv a (piartz fibre oi meta.llic 
wire so as to allot d a control, it c.m become a metrical instrument. 
Another aiTangeiiicul, de vised by J. A. I'leming in 1887, consists 
of a .silv(‘i- or copper disk snspcndetl within a coil, the plane of the 
disk being hidd at 45"* that ot the coil. When an alternating 
current is pa.ssed througli the coil, induced currents are .set up in the 
disk and the mutual action causes the disk to endeavoin to set 
itself so that these currents are a minimum. This metal di.sU galvano- 
meter has Ikx'ii made suflicieutly M'nsilive to detect the feeble 
oscillatory electric currents set up in the receiving wdre of a wireless 
telegraph apparatus. Thii Duddell thermal ammeter is another 
very sensitivi‘ form of aUernating current galvanometer. In it the 
current to be delect tvl or measured is passed through a high resist- 
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ance wire or strip of metal leaf mounted on glass, over which is 
su.spended a closed loop of bismuth and antimony, fonnin a thermo- 
electric couple. This loop is suspended b v a quartz fibre in a stron 
magnetic field, and one junction of tin* couple is held just over the 
resistance wire and as near it as possible without touchin When 
an alternating current passes through the resistance it creates heat 
which in turn acts on tlie thermo-j unction and generates a continu- 
ous current in the loo]), thus deflecting it in th<^ magnetic field. 
The .sensiliveiiess of sucii a thermal ammeter can be made sufficiently 
great to detect a current of a few microamperes. 

References. — |. A. Fleming, A Handbook for the Jilectrical 
Lahmatory and Testing Hoorn ^ vol. i. (T^ondon, igoi) ; W. F,. .-\yrton, 
'r. Mather and W. E. Sumpner, "On Galvanometers,” Proi . Phys. 
Soc. London (t8cjo), 10, 3y3 ; 11 . R. Kempe, A Handbook of Pledriial 
Testing (London, 1006) ; A Gray, Absolute Mea'iurements in Elec- 
tricity and Magnetism^ vol. ii. part ii. (London, 18(^3). Useful 
information is also contained in the caLilogucs of all the principal 
electrical instrument makers- Messrs. Elliott Bros., Nalder, 'fhe 
('ambridge Scientific Instniment Comininy, Pitkin, Hartmann and 
Braun, Queen und others. (J. A. F.) 

GALVESTON, a city and port of entry and the county-scat of 
Galveston county, Texas, II. S. A., on the Gulf of Mexico, near the 
K.E. extremity of Galveston Island and at the entrance to 
(ialveston J>a>. It is about 48 m. S.E. of Houston and 310 ni. 
^V^ of New Orleans. Pop. (1880) 22,248; (1890) 29,084; (1900) 
37,789 ((>339 being foreign-born and 8291 negroes) ; (1910) 36,981 ; 
land area (1906) 7*8 sq. m. It is served by the Galveston, 
Houston & Henderson, the Galveston, Harrisburg & San 
Antonio, the Gulf, Colorado ^ Santa Fe, the Gulf Ik Inter- 
State, the Jnternationid & Great Northern, and the Missouri, 
Kansa.s ^ Texas railways, and by numerous stcam.ship line.s to 
Gulf ports in the United Slates and Mexico, and to Cuba, South 
America, Europe and the Atlantic ports of the United States. 
Galveston Island is a low', sandy strip of land about 28 m. long 
and 1 1 to 3-1 m. w'idc, lying from 2 to 3 m. off the mainland, 
'fhe eity, which extends across the island from Gulf to Uav', 
faces and has its harliour on tlie lal ter. 'I'he island w as connected 
w'ith the mainland before the 1900 storm by a road bridge and 
sev'eral railway bridges, which, a short distance W. of the city, 
crossed the narrow strip of water separating the West Bay from 
Galveston Bay proper ; the bridge least harmed (a single-track 
railway bridge) was repaired immediately and w'as for a lime the 
city’s only connexion with the mainland, but in 1908 bonds w'ere 
issued for building a concrete causeway, ac(‘onimodating four 
railway trucks, one interurban car track, and a roadway for 
vehicles und pedestrians. An enormous sea-wall (completed in 
3904 at a cost of $2,091,000) w'as constructed on tlie eastern and 
Gulf sides of the city, about 5 m. long, 1 7 ft. above mean low tide 
(1 *5 ft. above the Jiigh- water mark of the storm of 1900 and 7 *5 
above the previous high-water mark, that of September 1875), 
1 6 ft. wide at the base and 5 ft. at the top, w'eighing 20 tons to the 
lineal foot, und with a granite rip-rap apron extending out 27 ft. 
on the Gulf side. The entire grade of the city was raised from i to 
15 it. above the old level. Between the sea-wall and the sea there 
is a splendid beach, the entire length of which is nearly 30 m. 
Among the principal buildings are the city hall, the court-house, 
the masonic temple, the Federal rustuin-house and j^ost-ofiice, 
the Y.M.C.A. building and the public library. The United States 
government maintains a marine hospital, a life-saving station, 
an immigrant landing station, and the state and the Federal 
government separate quarunLine stations. In addition to the 
Ball public high school, Galveston is the seat of St Mary’s 
University (1854), the Sacred Heart and LTsulinc academies, and 
the Cathedral school, all under Roman Catholic control. 

The government of the municipality was long vested in a 
council of ward aldermen, controlled by a “ machine,” which was 
proved corrupt in 1894 by an investigation undertaken at the 
personal expense of the mayor ; it gave place in 1895 to a cit)' 
council of aldermen at large, which by 1901 had proved its 
incfticiency especially in the crisis following the storm of the 
preceding year. Government then seemed a business question 
and was practically undertaken by the city’s commercial experts^ 
the Deepwater commission, w'hose previous aim had been 
harbour improvement, and who now drew up a charter providing 
for government by a board of five appointed by the governor of the 
state. A compromise measure making three members appointees 
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of the governor and two elected by the voters of the city was 
in force for a time but was declared unconstitutional. A third 
charter was adopted providing for five commissioners, chosen by 
the people, dividing among themselves the posts of mayor- 
president and commissioners of finance and revenue, of water- 
works and sewerage, of streets and public properly, and of police 
and fire protection, each commissioner being held individually 
responsible for the management of his department, 'fhese are 
business departments carefully systematized by their heads. 
The legislative power is vested in the commission as a whole, 
over whose meetings the mayor-president presides ; he has no 
vote save in the event of a tie, and has no veto power. The 
success of this commission government has been remarkable : 
in 1901 1908 the city, without issuing bonds cxcepit for grade 
raising, paid off a large debt, raised the salaries of city employees, 
paid its running expenses in cash, planned and began public' 
improvements and sanitary reforms, and did much for the 
abolition of gambling and the regulation of other vice. The 
Galveston Plan and similar .schemes of government have been 
adopted in other American (especially Texan) cities. 

Galveston’s manufactories, the products of wdiieh in 1900 
were valnt'd at $5,016,360, a decrease of 12-4 % from 1S90 
(value of products under “ factory system,” $3,675,373 in 1900; 
$2,996,654 in 1905, a decrease* of 18*5 %), inclu(]c cotton-seed 
oil refineries, flour and feed mills, lumber mills, wooden-ware 
factories, breweries, cement works, creosoting works, ship-yards 
and ice factories. IJuTe are extensive cotton v/areliouses, coal 
and grain elevators, and large wholesale .sujiply depots. 'I'he 
Gulf Fisheries Gompany has its fleet's hcatk|uarters and large 
packing houses at Galveston. It is as a commercial port that 
(ialveston is chiefiy iinporlanl. In 1907 it was the second port 
in the United Slates in the value ol its exports (domestic and 
foreign, $106,627,382, or 10-22 % of the total), being surpassed 
only by New York City ; and was the first of the CiuU ports 
(having 45*43 % of the total value). New Orleans being .second 
with $164,998,540. Galveston’s imports in 1907 were valued at 
$7,669,458. (ialvTSton is the greatest cotton-exporting port 
in the Union, its exports of cotton in 1907 being valued at 
$163,564,445. Oilier exports of great value are cotton seed pro- 
ducts (oil and cake, $10,188,594 in 1907), Indian corn ($3,457,279 
in 1907), wheat ($9,443,901 in 1906), lumber and flour. The 
electric lighting and water-supply systems are owned and 
operated by the municipality. 

The lliirbour of Galveston seems to have been named about 
1782 by Spanish explorers in honour either of Jose de (ialvc/, 
Manpus of Sonora, or his nephew J>ernardo, governor of 
l.ouisiana; and in the early days of the i<ith century was tJie 
principal rendezvous ol a powerful band of buccaneersand pirates, 
of whom, for many years, the notorious Jean J.afiltc was (hief. 
After much difliculty these were finally disjK*rsed about 1820 by 
the United States authoritie.s, and in 1837 the first settlement 
from the United States was made on the site of tlie jiresent city. 
The town was incorporated by the legislature of tlie Kepublic 
of Texas in 1839. On the 8th of October 1862 tlie city w^as taken 
by a Federal naval force under Commander William H. Renshaw 
(1816-1863). After a .sharp engagement a Confederate force 
under General John R. Magruder (1810-1871) retook the city on 
the ist of January 1863, one of the h'edcral ships, the “ Harriet 
Lane,” falling into Confederate hands, and another, the “ West- 
field,” being blown up with (’ommander Renshaw on boanl. 
Thereafter Galveston remained in Confederate hands, although 
rigidly blockaded by the Federal navy, until the close of the war. 
On the 8th of September 1900 the city w'as seriously damaged by 
a West Indian hurricane, which, blowing steadily for cightecu 
hours, reached a \ulocity of 135 m. an hour. The waters of the 
Gulf wx*re piled up in enormous waves that swept across a large 
part of the city, tlestroying or badly damaging more than 8000 
buildings, entailing a loss of about 5000 lives, and a proper!)* 
loss estimated at about $17,000,000. Liberal contributions 
C 4 ime from all over the country, and the state partially remitted 
the city’s taxes for 17 years. The city was rapidly rebuilt on a 
more substantial plan. 
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GALWAY, a county in the w'est cf Ireland, in the province of 
Connaught, bounded N. by Mayo and Ro.scommon ; F. by 
Roscommon, King’s County and Tipperary ; S. by Clare and 
Galw^ay Bay ; and W. by the Atlantic Ocean. 'Ihe area is 
1,519,699 acres or about 2375 sq. m., tlie county being second in 
size to Cork among the lri;>h counties. 

The county is naturally divided by Lough Corrib into two 
great divisions. The eastern, wdiich comprehends all the county 
except the four w*eslern baronies, rests on a linu'stone base, and 
i^, generally speaking, a level champaign country, but contains 
large quantities of wet bog. Its southern portion is partly a 
continuation of the Golden Vale of Limi'riek, celt*hrated for its 
fi-rtility, and partly occiipietl by the Slievebaught v ^loimtains. 
The northern portion of the division contains rich pasture and 
tillage gnmiul, lx*autifully diversified with hill and <lale. Some 
of the intermciliatc country is eompara.tiv*ely uncultivated, but 
fonns excellent pasturage for slv‘e]>. I'lu* western division of the 
county has a substraUim of granite, and is barren, rugged and 
mountainous. It is divided into the three distriets of Connemara, 
Jar-(’onnaiight and Joyce’s Country; the name of Connemara 
is, lioweva'r, often appliid to the whole distric't. Its highest 
mountains are the grantl and picliin*.S(iue group ol l>iinnal)e'>l.’, 
or the I'wclvc Bens (»r I’ins, wliich (jcclijiv a space of about 25 sq. 
in., the highest elevation being 2695 ft. Much of this dislrka ii 
gently sloping plain, from roo to 300 ft. above sea-level. Joyee's 
Counlrs', farther north, is an elevated trait, willi llat-tojipi'd 
hills 1300 to 2000 ft. high, and deep narrow valleys lying between 
them. 

Galwa\ possesses the advantage of a very extended line ol 
sea- 'oast, indented by numerous harbours, wliieh, howevi^r, are 
rarei;^ used exc ept by a few coasting and fishing vi'ssels. At the 
boundary with the i imnty Mayo in thi* north is Killarv llarhinir 
which separates the two counties, d'he first bay on the western 
coast capalile of accoinmodaling large ships is llallynakill, 
sheltered by Freaghillmm or Heath hdaiid. Next in suecession 
i.s tleggan Bav. Off these inlets he tlie islands of Jnishhofin and 
Inisiiark, with others. Slreanislown is a narrow* it-lel, within 
which arc the inhabited islands of On.cv, fni.sliiiirk and Turbot. 
Ard bear harbour is dividi d inLt> luo inlets, the northern lerniinat- 
mg at the tow'n of CJildm, with cxeellenl aiu borage; the 
sonlh(‘rn inlet ha.s also good anchora.ge within the bar, and lias 
a good salmon fishery. ]\Iaiinin I’av, though huge, is much 
exjiosed and little frequented by shipping. IToni Sly nc Head the 
coa.si turns eastward to Ronndstone IJii\ , w^hii h has its entrain e 
protected by the islands of Inishneo and Inishlaeken. Next in 
order is Reitraghboy Bay, slndfled w'ilii iskls and rocks, hnl 
deep and .sheltered. KilLieran Bay, the hugest on this coa U, lia . 
a most productive kel}) shore of nearly joo in.; its month is 
but 3 m. broad, between Gornmna Jslancl and the mainland is 
Ch.ealman's Bay and close to it Costello Bay, the most eastern of 
tin JSC in Connemara. The whole of the euast from (irealnian's 
Bay eastward is comprehended in the Ba\ uJ (ki]vvay,the entrance 
of which is protected by the three limestone islands of Aran, 
Jnishmore (or Aranniore), Inishrnann and Inisheer. 

The rivers are few, and, exiept the Shannon, of small si/e. 
Tlie Suck, which fonns the eastern boundary of tin* count), 
rises in Roscommon, and j)a.ssing by Ballinasloe, unites with th<* 
.Shannon at Shannonbridge. 'J'hc Shfinnon forms the .sniith-castcrn 
boundary of the county, and jiassing .Shannon Harbour, Ilanagher, 
Metdick and Portumna, swells into the great expanse of wale! 
called Lough Derg, which skirts the county as far as the \ illage ol 
Mount Shannon, d'he Ckiregalway flows sontlnvard through the 
centre of the county, and enters J.ough ('orrib some 4 in. abo\e 
the tow*n of (jalvvay. 'Fhe Ballyjiahini li, considered one of the 
best salmon-fi.shing rivers in Connaught, rises in the 'IVelve Jfins 
passes through Hallynaliinrh I.ake, and after a short but rapid 
course falls into Bertraghboy Bay. Lakes are numerous. Lough 
Corrib extend.s from (kilwray town northwards over 30,000 ai rcs, 
with a shore of 50 m. in extent. The lake is studded with many 
Islands, some of them thickly inhabited- The district west of 
Lough Corrib contains avast number of lakes, about twenty-fiveof 
them more than a mile in length. Lough Rea, by the town of tlie 
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same name, is more remarkable for scenic beauty than for extent. 
Besides these perennial lakes, there are several low tracts, called 
turloughs, which are covered with water during a great part of the 
year. Loughs Mask and Corrib are connected by a salmon ladder, 
and contain large trout, (ialway, with the Screab Waters, drain- 
ing into Camus Bay, a branch of Kilkieran Bay, with Recess 
and the Ballynahinch waters, are the best fishing centres. On 
account of its .scenic beauty, both coastal and inland, together 
with its facilities for sport, county Galway is frequented by 
summer visitors. Though for long the remoter parts were difficult 
of access, as in the case of Donegal, Mayo, dare and the western 
counties generally, the Galway and (lifd m railway assisted private 
enterprise to open up the country. The western mountains, 
broken by deep landlocked and island-sheltered bays, as well as 
by the innumerable small loughs of the (.onnemara districts, 
afford scenes varying from gentle slopes occasionally well wooded 
along the w'aler’s edge to wild, bare moorlands among the 
heights, while the summits are usually bold and rocky cones. 
.Several small fishing villages have acquired the dignity of water- 
ing-places from the erection of hotels, which have also been 
planted in j)re\'iously iintenanted situations of high scenic 
attractions ; among these may be mentioned l^eenane at the 
head of Killary harbour, Renvyle Douse at its entrance, Lettcr- 
Irack on Ballynakill Bay, Streams! own and difden, and C'ashel 
on Bertraghboy Bay. Inland are Recess, near Lough Derryclare, 
and Jfallynahinch, on the lough of that name, both on the 
railw'ay, at the fool of the 'Iwelve Pins. 

Oroio^V. --'riu* I'jisl of this coinity lies in the Garhoniferous Lime- 
stone plain, with donnas ol Old Red Sandstone rising near Dunmore 
and Mount liellew. .As Galwav town is neared, Ihe grey lock 
appiMis lively on tin* siiilace, and I.ougli Corril) spieails itsell over 
almost level laml Its west hranclK's, however, rim up into Dal- 
radi.iu ” hills, >\hich rise ahnijdlv' 011 the Ihieshold ol t'onneinara. 
A broad mass ol ice-worn giu'iss and granite lies ludween i/)ugli 
Corrib and (ialway Jkiy, tut oil so sharply at the sea as to suggest 
the piesenc«‘ of au east and- west line of fracture. The Twelve 
Rens owe tlieir supremacy to the (puirtziles, which are here well 
bedd»‘d and associated with limestone and inica-schisl Silurian 
tongloiiK'iales and .sandstones, uilh andesitic lava.s, oveilie the 
Dalradians, \Mth m<irk<*d unconformity, south of I.eenane and 
round l.ough \afooey. 'flic sui faces of the hard rocks admirably 
record the action of ice throughout the county. 'J'here is bl.irk 
C'arbonilerous maiiile at Mi-nlough near Galway ; and tlie well known 

(ioniieinara Maible ” is a banded .serpent iiious ciyslallmc limestone 
in the Dalradi.ins at Recess, Hallvnahinch and Streamstown. 
Gomp.icl led gr.iiiiti* is worked al Shant.dlow, and Ihe region we.st 
of Galway coat. tins nianv handsome ]»oiphyritie red varieties. 

Climate and Industries. 'I'lie climate is mild and healthy but 
variable, and violent wimh from the west aie not nncomnion. 
h'rost or .snow seldom lemaiii^ long on the wedern coast, and c.ittle 
ol every desciiption continue unhoused during the winter, flie 
e.isleni ])ait of the counlv ]>nKluces the best wheat. Oats are Ire- 
(pienlly .sown after potatoes in luooiish soils less adajded tor wheat, 
file Hal shores of the bays altonl larg<* supjdies of .seaweed lor 
manure. Limestone, gra\el and marl au- to be had in most other 
parts When a sulhcient (]uantity ot manuie for ]M)tatoes cannot 
be bail, tlie usual ]>iactice is In ])are and burn tht' surhice. In many 
places on the seashou- fine eailv potatoes are raised in deep sea .sand 
manuusl with .sen\eed, and the cro]) is succeeded by bailey Tho.se 
paits ol the e-i.steiii ilistiict less lit ted lor grain are cnijjloyed in 
pasturage. Heathy sheej) walks occupy a veiy large tr.ut b<*tweeii 
Monivea and Cialw,i\ An extensive r.inge from Atlienry, .stretching 
to Galway Jlay at Kmv.in.i, is also chiefly oceupied by sheep. Over 
lialf the total acreage t)l tlie lounty is pasture kind, and cat! h-, sheep, 
jiigs and ]K)ultry are extensively reared 'I'he ]>roj)ortion ot till.ige to 
]>astur.igi* is roughly as one to tour ; and owing to the nature ol the 
country lully one-tliird f>l the total area is quiti* b.irien. 

Manutactures aie not tairi<*d on beyond th<- di’in.ind caused bv 
the domestic coiisuiU|diou ol I lie ju'ople. (darso iriezes, llannels 
and bl.inkets are made in .dl j>.uts au<l .sold kirgely m (talway and 
J^oiighu-a Connemara has been long telebraled lor its hand-knit 
woollen stockings. Goarse linen, ol a narrow bioadth, called handle 
linen, is also made loi home consuinplion. There is a linen-weaving 
lactoiy at Oiighter.iul The manufacture of kelp, formerly a great 
.source ol profit 011 Ihe W(\stern shores, is still carried on to .some 
extent. Iv.ithers and sea- fowls' eggs an‘ brought m great quantities 
Iroin the isl.inds ol Aian, the produce of the puffins and other .sea- 
lowl that Irequent the (lifts. I'lshing affords occupation to many 
ot the inhabitants, the industry luuing as its centres the fiorts of 
(h'dway and G'litden. 

'1 he Midland Great Western main line enters the county at 
Ballinasloe, and runs by .Athenry to (ialway, with an extension 
to Onghtei.ird (Lough C orrib) and C'lifclen. The Great Southern & 


Western line from Sligo to Limerick traverses the county from 
N. to S., by way of Tuam, Athenry and Gort. 

Population and Administratmi » — The population of county 
Galway (211,227 in 1891 ; 192,549 in 1901) decreased by more 
than half in the last seventy years of the 19th century, and the 
decrease continues, as emigration is heavy. About 97 % of the 
population are Roman Catholics, and a somewhat less percentage 
are rural. 'The Erse tongue is maintained by many in this 
remote county. 'Lhe chief tow'ns are Galway (pop. 13,426), 
Tuam (3012), Ballinasloe (4904) and Loughrea (2815), with the 
smaller iow'ns of Portumna, Gort, (lifden, Athenry, Ileadford, 
Oughterard and Eyrecourt. The county is divided into four 
parliamentary divisions (returning one member each) ; north, 
south, cast and Connemara, while the town of Galway returns 
one meml^er. There are eighteen baronies. Assizes are held at 
Galway, cjuarter-scssions at Gulway, Ballinasloe, Clifden, Gort, 
J^oughrea, Oughterard, Portumna and Tuam. The county 
comprises parts of the Protestant dioceses of Tuam and of 
Killaloe ; and ot the Roman Catholic dioceses of Elphin, Galway, 
C'lonfert and Killaloe. 

History , — The history of county Galway is exceedingly obscure, 
and nearly every one of its striking physical features carries its 
legend with it. For centuries local septs struggled together for 
mastery undeterred by outside influence. I'he wreck of part of 
the Spanish Armada on this coast in 1588 left survivors wliose 
influence is still to be traced. The formation of Galway into a 
county was effected about 1 579 by Sir Henry Sydney, lord deputy 
of Ireland. In the county at Aiighrim (//.?».) the decisive battle 
of the English Revolution was fought in 1691. Among th(; 
antiquities are several round towers. The only jierfcrt one is at 
Kilmacduagh, a very fine example 112 ft. high, leaning con- 
siderably out of the perpendicular. Raths or encampments are 
numerous and several cromlechs are to be seen in good preserva- 
tion. 1 'he ruins of monastic buildings are also numerous. That 
ot KncHrkmoy, about 6 m. from 'Tuam, said to have been founded 
in T180 by Calhal OX'onnor, was adorned Avith rude fresco 
paintings, still discernible, which were considered valuable as 
l)eing the best authentic representations existing of ancient 
Irish costumes. Ancient castles and square towers of the Anglo- 
Norman settlers are frequently met with ; some have been kejit in 
repair, but the greater number are in ruins. The castle of Tuam, 
built in 1161 by Roderick OT'onnor, kingof Ireland, at the period 
of the English invasion, is said to have been the first building of 
this de.scriplion of stone and mortar in Ireland, 'i’he remains of a 
round castle, a form of building very uncommon in the military 
architecture of the country, are to be seen between Gkirt and 
Kilmacduagh. I’he extraordinary cyclopean and monastic 
ruins on the Aran Islands {q.v.) must be mentioned ; and the 
town of (ialway, Athenry, and the neighbourhood of Ballinasloe 
all show interesting remains. The small church of C'lonfert, in the 
south of the county, with a fine Romanes<]ue doorway, is a 
cathedral, the diocese of which was united with Kilfenora, 
Kilnuicduagh and Killaloe in 1833. 

GALWAY, a seaport, parliamentary borough and the county 
town of county (ialway, Ireland, on the north shore of Galway 
Bay, and on the main line of the Midland (ireat Western railway. 
Pop. of urban district (1901) 13,426. Some of the streets are 
very narrow, and contain curious specimens of old buildings, 
chiefly in antique Spanish style, being squa»‘e, with a central 
court, and a gateway opening into the street. The most note- 
1 worthy of these is the pile known as Lynch’s Gastle. This 
residence takes its name from the family of whom James Lynch 
Fitzstephen, mayor of Galway in 1493, w'as a member ; whose 
severity as a magistrate is exemplified in the story that he 
executed his own son, and thus gave origin (according to one of 
several theories) to the familiar term of Lynch law'. The principal 
streets are broad and contain good shops. St Nicholas church is a 
fine cruciform building founded in 1320, and containing monu- 
ments, and a bell, one of a peal, which appears to have been 
brought from ('avron in France, hut how^ this happened is not 
known. The church was made collegiate in 1484, and Edward 
VI. created the Royal (.’ollcge of Galway in connexion wdtb it ; 
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but the old college buildings no longer serve this purpose, and the 
church ceased to be collegiate in 1840. There are remains of 
a Franciscan friary founded in 1296. St Augustine's church 
(Roman Catholic) is modern (1S59). The town is the seat of 
a Roman Catholic diocese. There arc grammar, model and 
industrial schools, the first with exhibitions to Trinity College, 
Dublin ; but the principal educational establishment is University 
('ollege, a quadrangular building in Tudor (iothic style, of grey 
limestone. It was founded as Queen’s College, with other 
colleges of the same name at Belfast and Cork, under an act of 
1^45) i^JKl its name was changed when it was granted a new 
charter pursuant to the Irish Universities Act 1908. The 
harbour comprises an extensive line of quays, and is connected 
for inland navigation with Lough Corrib. The shipping trade is 
considerable, but as a trans-Atlantic port (ialway was exploited 
unsuccessfully. The fisheries, both sea and salmon, arc im- 
portant. The chief exports are wool, agricultural produce and 
black marble, which is polished in local mills. Other industrial 
establishments include corn-mills, iron-foundries, distilleries, and 
brush and bag factories. The borough, which returned two 
members to parliament until 1885, now returns one. 

Galway is divided into the old and new towns, while a suburb 
known as the Claddagh is inhabited by fishermen. This is a 
curious collection of small cottages, where comnuinal go\'ern- 
inent by a locally elected mayor long prevailed, together with 
peculiar laws and customs, strictly exclusive in ter -marriage, and a 
high moral and religious standard. Specimens of the distinc- 
tive daddagh ring, lor example, were worn and treasured 
as A'encrated heirlooms. These customs, with the distinctive 
dress ol the women, died out but slowly, and even to-day their 
vestiges remain. 

The environs of (ialwuy are pleasant, with several handsome 
residences, 'fhe most interesting point in the vicinity is Roscam, 
with its round tower, ruined church and other remains. Salthill, 
with golf links, is a waterside residential suburb. 

Little is known ol the history of Galway until after the arrival 
of the English, at which time it was under the protection of 
O’Flaherty, v/ho possessed the adjoining district to the west. 
On the extinction of the native dynasty of the O’C'onnors, the 
town fell into the hands of the De Burgos, the head of a branch of 
which, under the name of M‘\Villiani Fighter, long governed it by 
magistrates of his own appointment. After it had been secured 
by walls, which began to be built about 1270 and are still in part 
traceable, it became the residence of a number of enterprising 
settlers, through wliom it attained a position of much commercial 
celebrity. Ol the.se .settlers the principal families, fourteen in 
number, were known as the tribes of Galway, 'fhey were of 
Norman, Saxon or Welsh descent, and became so exclusive in 
their relationships that dispensations were fref|iiently requisite 
for the canonical legality of marriages among them. The town 
rapidly increased Ironi this period in wealth and commercial 
rank, far surpassing in this respect the rival city of Limerick. 
Richard II. granted it a charter of incorporation with liberal 
privileges, which w^as confirmed by his successor. Jt had the 
right of coinage by act of parliament, but there is no evidence to 
show that it exercised the privilege. Another charter, granted in 
1545, extended the jurisdiction of the port to the islands of Aran, 
permitted the exportation of all kinds of goods except linens and 
woollens, and confirmed all the former privileges. Large numbers 
of Cromwcirs soldiers are said to liave settled in the town ; and 
there are many traces of Spanish blood among the population. 
Its municipal privileges were extended by a charter from James L, 
whereby the town, and a district of two miles round in every 
direction, were formed into a distinct county, with exclusive 
jurisdiction and a right of choosing its own magistrates. During 
the civil wars of 1641 the town took part with the Irish, and was 
surrendered to the l\arliamentary forces under Sir Charles (’oote ; 
after which the ancient inhabitants were mostly driven out, and 
their property was given to adventurers and soldiers, chiefly 
from England. On the accession of James II. the old inhabitants 
entertained sanguine hopes of recovering their former rights. 
But the successes of King William soon put an end to their ex- 
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pectations ; and the town, after undergoing another siege, again 
capitulated to the force brought against it by General Ginkell. 

GAMA, VASCO DA (r. i4()o-i524), Portuguese navigator and 
discoverer of the sea-route to India, was born at Sines, a small 
seaport in the province of Alemlejo. Of da Gama’s early history 
little is known. His descent, according to the Nohiliario of 
Antonia de Lima, was derived from a noble family which is 
mentioned in the year 1166; but the line cannot be traced 
without interruption farther back than the year 1280, to one 
Alvaro da Gama, from whom was descended Kslevilo da Gama, 
civil governor of Sines, whose third son Vasco was born prob- 
ably about the year 1460. In that year died Prim e Henry the 
Navigator, to whose intelligence and foresight must be traced 
back all the fame that I’ortugal gained on the seas in the 15th and 
16th centuries. Explorers sent out at his instigation discovered 
the Azores and unknowm regions on the African coast, whence 
continually came reports of a great monarch, “ who lived east of 
Benin, 350 leagues in the interior, and who held liolh lemporul 
and spiritual dominion over all the neighbouring kings,’’ a story 
which tallied so remarkably w'ith the accounts of “ Prester John ” 
wdiich had been brought to the Peninsula by Abyssinian priests, 
that John 11 . of Portugal steadfastly resolved that both by sea 
and by land the attempt should be made to reach the country 
of this potentate, h'or this purpcjse Pedr(» de ( ovilham and 
.^ffonso do Payva were despatched eastw'ard by land ; while 
Bartholomcu Diaz (g.v.), in conmaind of two vessels, was sent 
westward by sea (see Ahyssinia, 14). That there was in truth 
an ocean highway to tlie lOast w'as proved by l)iaz, who returned 
in December 1488 with the report that when sailing .southward 
he was carried far to the c^asl by a sucTcssion of fierc'c storms, 
past— as he discovercxl only on his return voyage^— what he 
ascertained to be the southern extremity of the African continent. 
The condition ol John’s health and concerns of state, how'cvei, 
prevented the filling out of the intended expedition ; and it was 
not till nine years later, w’hen Emanuel 1 . had succeeded to 
the throne, that the jjreparations for this great voyage were 
completed — hastened, doubtless, ))v Columbus’s disco^•er^' of 
America in the meanwhile. 

For the supreme command of this expedition the king selected 
Vasco da Gainii, w'ho had in his youth fought in the W'urs against 
Castile, and in liis riper years gained distinction as an intrefiid 
mariner. 'J'he fleet, consisting of lour vessels specially built lor 
this mission, sailed dowm the Tagus on the gth ol July 141^7, alter 
prayers and confession made by the officers and ctcws in a small 
chapel on the site where now stands the church of S. Maria di* 
Belem (see Li.sbon), afterwards built to commemorate the event. 
Four months later the flotilla cast anchor in St Helena Bay, 
South Africa, rounded the Cape in safely, and in the beginning 
of the next year reached Malindi, on the east coast of Africa. 
Thence, steering eastward, under the direction of a f)ilot (►blamed 
from Indian merchants met wdlh at this port, da Gama arrived 
at Calicut, on the Malabar coast, on the 2olh May i4(;8, and set 
up, according to the custom of his country, a marble jiiliar as a 
mark of conquest and a proof of his discovery ol India. His 
reception by the zarnorin, or Hindu ruler of Calicut, would 
have in all probability been favourable enough, had it not been 
for llie jealousy of the Mahommedan traders who, fearing for 
their gains, so incited the Hindus against lh(^ new-tomers that da 
Gama was unable to establish a Portuguese factory. Having 
seen enough of India to assure him of its great resources, he 
returned to Portugal in SeptemlxT i49(;. 'J'he king received him 
wdth every mark of distinction, granted him the use of the prefix 
Dom, thus elevating him to the rank of an untitled noble, and 
conferred on him pensions and other property. In prosecution 
of da Gama’s discoveries another fleet of thirteen ships w^as 
immediately sent out to India undt^r J\‘dro Alvares C'abral, who, 
in sailing too far westward, by accident discovered Brazil, and on 
reaching his destination established a factory at ('ali(‘iit. 'Ihc 
natives, again instigated by the Mahommedan merchants, rose 
up in arms and murdered all whom Cabral had left behind. To 
avenge this outrage a powerful armament of ten ships was fittccl 
out at Lisbon, the command of which was at first given to 
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Cabral, but was afterwards transferred to da Gama, who received 
the title admiral of India ( January 1502). A few weeks later the 
fleet sailed, and on reacliing Calicut da Gama immediately 
bombarded the town, treating its inhabitants with a savagery 
too horrible to describe. From Calicut he proceeded in November 
to Cochin, “ doing all the liarm he could on the way to all that he 
found at sea,’' and liaving made favourabU* trading terms with it 
and with other towns on the coast, he returned to T.isbon in 
September 1503, with richly laden ships. He and his captains 
were* welcomed with great rejoicings and he received additional 
I)rivileges and revenues. 

Soon after his return da Gama retinal to his residence in Evora, 
possibly from pique at not obtaining so high rew^ards as he 
expected, but more probably in order to enjoy the wealth and 
position wiiicli he had acquired ; for he was now one of the 
richest men in the kingdom. He had married, probaldy in 1500, 
a lady of good family, named Cathcrina de Ataidc, by whom he 
had six sons. According to Correa, he continued to advise King 
Emanuel 1 . on matters connected with India and maritime polif-y 
up to 1505, and there are extant twelve documents dated 1507- 
1522 whicJi j)rove that he continued to enjoy the royal favour. 
The most important of these is a grant dated December 1510 
by which Vasco da Gama was created count of V'idigueira, witli 
the extraordinary privileges of civil and criminal jurisdiction 
and ecelesiiistical patronage. During this time the Portuguese 
coiujU(!sts increased in tlie East, and were presided over by 
successive viceroys. 'Hie fifth of these was so unfortunate that 
dp (iarna was recalled Irom his seclusion by Emanuel’s successor, 
John 111 ., and nominated viceroy of India, an honour which in 
.April 1524 he left Lisbon to assume. Arriving at (ioa during 
September of the same yijar, he immedialely set himself to correct 
with vigour the many abu.se.s which had crept in under the rule 
of his predecessors. He was not destined, however, to prosecute 
far the rtdorms he had inaugurated, for, on the Ghristinas-cve 
following liis arrival, he ilied al ('oehin alter a short illness, and was 
l>uried in the Franciscan monastery there. In 1538 his body was 
conveyed to J'ortugal and entombed in the town of N’idigueira. 
In 1880 what were supposed on insuflicient evidence to have been 
lus remains were transferred to the church of Santa Maria di* 
Ilelem. His voyage had the irnmerliate result of enriching 
i’ortugal, and raising her to one of the foremost places among the 
nations of Europe, and eventually tin; far greater one of bringing 
to pass the colonization of the East by opening its commerce 
to the Western world. 

Bini.iociUAi’HY. — Vasin da Gamuts h'ifst V'ovaqe, hv l>r E. Uaven- 
(IxjniUm, ILikluyi Society, i8i>8), is a translation with notes, 
I'tc., ol the anonymous Uutvifo (Journal or itinerary), written by 
one of Vasco da (tania's subordinates who sail<*d on board the 
“S. Kiqiliael,” wliich was commanded by the admiral’s brothiT Paulo 
da Gama. 'I'liis is the most iiiijiortant ol tfie original authorities ; 
live aceoiints ol ihe vov.iKc m letters eonteinporary with it an* 
appeuiU'd to the liakliivt Socudy's translation. See als<^ ]. de 
Barros, Oi'nifins da Jndia (lasbon, 1778 1788, wiitten <. 1540); 
I*'. I., (ie Castanheda, Jiistnria da tiesenht imrntif dn India (Coimbia, 
1551, larijelv based on the Uoteiio) , The Thicc Vnvofies of Vasro da 
Gama and his V tceroyalty, l>v tia.spar Correa (Hakluyt Society, 
1801)), chietly valuable for the events of 13.14 ; The Lusiads ot 
Camoi'ns, tiie oeulr.il incident in which i.s Vasco d.i ('.ama’s first 
voyage; Caiiorn {i.t. Calicut), a Dutch Xivratnr of the Second 
Voyage of Vasco da Gama, written by some unknown seaman of 
tlie expedition, printed at Antwerp about 1504, rejirinted in fac- 
simile, with inlioducUon and translation, by J. Ph. Berjeau (London, 
1871) ; Thoiuc Lojies, narrative (1302) 111 vol. i. ol Kamusio. 

GAMALIEL This name, which iit Old Testament 

limes figures only as that of a ])rince of the tribe of Manassch 
{vide Nurn. i. 10, te.), was hereditary among the descendants of 
Uillel. Six persons bearing the name are known. 

j. Gamai.iel 1 ., a grandson of Hillcl, and like him designated 
Ha-Zaqeu (the Elder), by which is apjxirently indicated that 
he was numbered among the Sanhedrin, the high council of 
jerusalem. According to the tradition of the schools of Palestine 
tiaiualicl succeeded his grandfather and his father (of the latter 
noihing is known but his name, Simeon) as Nasi, or president of 
the Sanhedrin. Even if this tradition does not correspond with 
historic fact, it is at any rate certain that Gamaliel look a leading 


position in the Sanhedrin, and enjoyed the highest repute as an 
authority on the subject of knowledge of the Law ard in the 
interpretation of the Scriptures. He was the first to whose name 
was prefixed the title l<abl)an (Master, 'J'eacher). It is related in 
the Acts of the Apostles (v. 34 et seej.) that his voice was uplifted 
in the Sanhedrin in favour of the disciples of Jesus who ware 
threatened with death, and on this occasion he is designated 
as a l^harisce and as being “ had in reputation among all the 
people” (i^o/xor5tSfMrxttA.os rt/xtos* Trai/rt ri^ Aaoi). In the Mi.shna 
iv. j-3) he is spoken of as tlie author of certain legal 
ordinances aficcting the wxdfare of the community (the expression 
in the original is tiqqiin ha-oldm,'" i.e, iniprcAcment of the 
world) and regulating certain questions as to conjugal rights. 
In the tradition was also preserved the text of the epistles 
regarding the insertion of the intercalary month, which he sent 
to the inhabitants of Galilee and the Daroni {i.e, southern 
i^alestine) and to the Jews of the Dispersion (Sanhedrin ii ^ and 
elsewhere). He figures in two anecdotes as the religious adviser 
ol the king and queen, i.e. Agrip])a I. and his wife Cypris 
(l\;saliim 88 b). llis function as a. teacher is proved by the fact 
that thti Apostle l^anl boasts of Jiaving sat at the feet of Gamaliel 
(Acts xxii. 3). Of his teaching, beyond the sa\'ing preserved in 
Alx)th i. j 6, w'hich enjoins the duty ol study and of scrupulous- 
ness in the observance of religious ordinances, only a very 
remarkable chanictcrization of the difTercnt natures of tlic 
scholars remains (Aboth di R. Nathan, ch. xl.). His renown in 
later days is summed up in the w^ords (Mishna, end of Sotah) : 
“ When Rabban Gamaliel the Elder died, regard for the Torah 
(the study of the Law) cea.sed, and purity and piety died.” As 
Gamaliel L is the only Jewish scribe wdiose name is mentioned 
in the New 'icstanient he became a subject of Christian legend, 
and a monk of the 12th century (Hermann the Preinonslra- 
tensian) relates how he met Jews in Worms studying Gamalicrs 
commentary on the Old Testament, thereby most probalily 
meaning the Talmud. 

2. CiAMAMEL Jl., the SOT) of Simon ben Gamaliel, one ol 
Jerusalem’s foremost men in the war against the, Romans {vide 
Josephus, Bellitm Jud. iv. 3, q, Vita 38), and grandson of Gamaliel 
1 . 'Jo distinguish him from the latter he is also called Gamaliel 
of Jabneh. In Jabneh (Jtunnia), where during the siege ol 
Jerusalem the scribes of the school of Ilillel had taken refuge by 
permission of Vespasian, a new centre of Judaism arose under the 
leadership of the aged Johanan ben Zakkai, a school w'bose 
members inherited the authority of the Sanhedrin of Jerusalem, 
(xamaliel 11 . became Johanan ben Zakkai’s successor, and 
rendered immense service in the strengthening and reintegration 
of Judaism, which had been deprived of its former basis by the 
destruction of the Temple and by the entire loss of its political 
autonomy. He put an end to the division which had arisen 
between the spiritual leaders of Ikilestinian Judaism by the 
separation of the scribes into the tw'o schools called respectively 
alter Hillcl and Shamniai, and look care to enforce his own 
authority as the president of the chief legal assembly of Judaism 
with energy and often with severity. He did this, as he himself 
said, not for his own honour nor for that of his family, but in order 
that disunion should not prevail in Israel. Gamaliel’s position 
w^as recognized by the Roman government also. Towards liie 
end of Domitian's reign {c. a.d. 95) he went to Rome in company 
with the most prominent members of the scliool of Jabneh, in 
order to avert a danger threatening the Jews from the action of 
the terrible emperor. Many interesting particulars have been 
given regarding the journey of these learned men to Rome and 
their sojourn there. The impression made by the capital of the 
world upon Gamaliel and his companions was an overpow'cring 
I one, and they wept when they thought of Jerusalem in ruins. 

1 In Rome, as at home, Gamaliel often had occasion to defend 
! Judaism in polemical discussions with pagans, and also with 
professed Christians. In an anecdote regarding a suit w'hicli 
Ciamaliel was prosecuting before a Christian judge, a con\ erted 
Jew, he uppers to the Gospel and to the words of Jesus in 
Matt. V. 17 (Shabbath 116 a, b). Gamaliel devoted special 
attention to the regulation of the rite of prayer, which after the 



GAMBETTA 


cessation of sacrificial worship had become all-important. He 
gave the principal prayer, consisting of eighteen benedictions, its 
final revision, and declared it every Israelite’s duty to recite it 
three times daily. He was on friendly terms with many who were 
not Jews, and was so warmly devoted to his slave Tabi that when 
the latter died he mourned for him as for a beloved member of his 
own family. He loved discussing the sense of single portions of 
the Bi’ole with other scholars, and made many fine expositions ot 
the text. With the words of J)eut. xiii. iS he associated the 
lesson : “ So long as thou thyself art merciful, (lod will also be 
merciful to thee.^’ Gamaliel died beioro the insurrections under 
Trajan had brought fresh unrest into Palestine. At his funeral 
obsequies the celebrated proselyte Acjuila (Akylas O kclos), 
reviving an ancient custom, burned costly materials to the value 
of seventy minae. Gamaliel himself had given directions that Ins 
body was to be wrapped in the simplest possible shroud. By this 
he wished to check the extravagance which had become associated 
wit!) arrangements for the disposal of tlie dead, and his end was 
attained ; for his example became the rule, and it also became the 
custom to commemorate him in the words of consolation 
addressed to the mourners (Ketliiib, 8 h). Gamaliel’s son, 
Simon, long after his father’s death, and after the persecutiems 
under Hadrian, inherited his ofiice, which thenceforward his 
descendants handed on from father to son. 

3. (Gamaliel 111 ., son of Jehuda 1 ., the redactor of the ]\rishnM, 
anil bis successor as Nasi (patriarch). The redaction of the 
Mishna was completed under him, and some of his savings are 
incorporated therein ( Aboth ii. 2-1). One of tlust; runs ;is follows : 
“ Beware of those in power, for they permit men to approacli 
them only for their own uses : they behave as jri<*rHls when it is 
for their advantage, but they do not stand by a man when he is in 
need.*^ Evidently this was directed against th(' self-seeking of the 
Roman government. Gamaliel Til. lived during the first hall of 
the 3rd century. 

4 (Gamaliel IV.. grandson of the ahov(‘, patriarch in the latter 
half of the 3rd century : about him very little is known. 

5. (jAMAltei, V. son and successor of the patriarch Hillel II. : 
beyond his name nothing is known of liini. He lived in the 
latter half of the 4th century. He is the patriarch Gamaliel 
whom Jerome mentions in his letter to Pamachius, written in 393. 

6. Gamaliel VI., grandson of the above, the last of the 

patriarchs, died in 425. With him expired the office, which had 
already been robbed of its privileges by a decree of the em]ierors 
TIonoriiis and I'heodosius If. (dated the 17th of October 415). 
Gamaliel VI. was also a physician, and a celebrated remedy of his 
is mentioned by his contemporary Marcellus (/> Medicamenlis, 
liber 21). (w. lU.) 

GAMBETTA, L£0N (1838-1882), French statesman, was born 
at Cahors on the 2nd of April 1S3S. His father, a Genoese, who 
had established himself as a grocer and had married a French- 
woman named Massahie, is said to liave been his son’s prot(>tyj>e 
in vigour and fluency of speech. In his sixteenth year young 
Gam Ivetta lost by an accident the sight of his left eye, whi^*h 
eventually had to be removed. Notwithstanding this privation, 
he highly distinguished himself at the public school of (Vdiors, 
and in 1857 proceeded to Paris to study law\ His soiitlaTu 
vehemence gave him great influence among the students of the 
Quartier Latin, and he was soon known as an inveterate enemy 
of the imperial government. He was called to the bar in 1859, 
hut, although contributing to a Liberal review, edited by 
('hallemel Lacour, did not make much way until, on thf 17th 
of November 1868, he was selected to defend the journalist 
Deles luzc, prosecuted for having promoted the erection of a 
monument to the representative Baiidin, who was killed in 
resisting the coup tVetat of 1 85 1 . Gamhetta seized his opportunity 
and assailed both the coup (Vetat and the government with an 
eloquence of invective which made him immediately famous. 

In May 1869 he was returned to the Assembly, both by the first 
circumscription of Paris and by Marseilles, defeating Hippolyte 
Carnot for the former constituency and Thiers and Lesseps for 
the latter. He elected to sit for Marseilles, and lost no oppor- 
tunity of attacking the Empire in the Assembly. He was at first 
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oppo.sed to the war with (Jermany, but when satisfied that it had 
been forced upon France he did nui, like some of his colleagues, 
refuse to vote supplies, but took the patriotic line of supporting 
the flag. When the news of the disaster at Sedan rea< bed }*aris, 
Gambetta called for strong measures. He himself proclaimt'd the 
full ot the emperor at the corps and the establishment of 

a republic at the hotel de ville. Tie was one of the first members 
of the new government ot national defence, becc’tming minister 
of the interior. He advised his colleagues to leave Paris and 
conduct the government from some provincial city, 'f'his aclviei* 
was rejected from dread of another revolution in l^iris, and a 
delegation to organize resistance in the pr(u inei.s was tlespalebed 
to '1‘ours, but when this was seen to be inefii('ieiit (jambetta 
himself (7th October) quitted Paris in a liailoon, and upon 
arriving at Tours took the siif)reme direction of afiairs as minister 
of the interior and of w^ar. Aided by M. de Freya'incd, then a 
young officer of engineers, as his assistant sc(‘i clary (d war, he 
displayed prodigies of energy and intelligence. He s[)eedil\' 
organized an army, which might possibly have effected the relitd 
of J^uris if Metz had held out, but the surrender of Ikr/aine 
brought tlie army of llu* crown prince into the field, and success 
was impossible. After the defeats of lh(* Frerah near Orleans 
early :n December the seat of governmcMit had to be translerred 
to Bordeaux, and wiam Paris surrendered at the end ot jannan , 
Gambetta, though resisting arul f)rolesting, was compelled to 
submit to the capitulation coneluded witli Prince Hismarck. 
He immediately resigned his office. Fleeted by nine departments 
to the National Assembly meeting at Ifordeaiix (on tin* ist of 
March 187 1) lie chose to sit for Strassburg, which hv the terms of 
the treaty about to be submitted to the Assemhly for nitification 
w'as to he ccdeil to Prussia, and when the treaty was adopted be 
resigned in protest and retired to Spain. 

He returned to France in June, was elected by tliree depart- 
ments in July, and eomm(‘nced an agitation for the defiuitixe 
establishment of the Republic. f)n the* 5tli of Novcmiber 1871 he 
established a journal, La Ri'puhbqite francatsc, which soon 
became the most influential in Prance. His orations at public 
meetings were more effective than those dc*h\cTed in the 
Assembl;, , esj)ecially that made* at Bordeaux on his rc‘turn, and 
that at Grenoole on the 20ih oi Nc)vemi)er 1872, in which he 
spoke of j)()litieal power luuing passed to Ics iiouvcUcs couches 
sodales. When Thiers, however, fell from pow(*r in May 1873, 
and a Royalist was placed at the head of the government in the 
person of Marshal MacMalajn, Gambetta gave proof of hi^ 
statesmanship by uTueasingly urging his friends to a moderate 
course, and hy his tact and j)arliamenUiry clextenty, no less than 
by his elcxpienee, he was mainly instrumental in the voting of the* 
constitution in Pebniary 1875. This policy he rcailmued during 
the early days of the now consolidated Republic, aud gave it 
the appropriate name of “ opjiortunisni." It wa-, not until the 
4th of May 1877, when the peril from r«-iu t ionary intrigues was 
notorious, and the clerical party had l)c*gun a campaign for llic* 
restoration of the temfioral jiowTr ol the pope, that he delivered 
his famous speech denouneing “ clc'ricalism ” as “ the enemy.’ 
On the i6th of May Marshal Mac'Mahon, in order to support the 
clerical reactionaries, [lerpetrated Iiis parliamentary coup d'dat, 
and on the i^tli of August (himbetla, in a speec h at l.illc*, gave 
him the alternative sc soumettre on sc dimetirr. He then under 
look a political campaign to rouse the repuhlic-an party througl'- 
out Prance, which culminated in a speed) at Romans (September 
j 8, 1878) formulating its programme*. MacMahon, equally 
unwilling to resign or to provoke civil war, had no choice but to 
dismiss his advisers and form a moderate republican ministry 
under the premiership of Dufaure. 

When the* resignation ot the Dulaure cabinet brought about 
the abdication of Marshal MacMahon, Gambetta declined to 
l)ecome a candidate for the* presidency, but gave his siqiport to 
Grevy ; nor did he attempt to form a ministry, but ac'cepled the 
office of president of the chamber of deputies (January 1879). 
This position, which he filled with much aliility, did not pre- 
vent his occasionally descending from the jiresidential chair to 
make speeches, one of which, advocating an amnesty to the 
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communani.s, was especially memorable. Although he really 
directed the policy of the various ministries, he evidently thought 
that the time was not ripe for asserting openly his own claims to 
direct the policy of the Republic, and seemed inclined to observe 
a neutral attitude as far as possible ; but events hurried him on, 
and early in i-S8i he placed himself at the head of a movement 
for restoring scrutin de lisie, or the system by which deputies are 
returned by the entire department which they represent, so that 
each elector votes for several representatives at once, in place of 
scrutin d'arrondissemcniy the system of small constituencies, 
giving one member to each district and one vote to each elector. 
A bill to re-establish scrutin de liste was passed by the Assembly 
on 19th May 1881, but rejected by the Senate on the 19th of 
June. 

But this personal rebuff could not alter the fact that in the 
country his was the name which was on the lips of the voters at 
th(‘ election. His supporters were in a large majority, and on the 
reassembling of the chamber, the Ferry cabinet quickly resigned, 
(iambetta was unwillingly entrusted by Gr^vy on the i4th of 
November 1881 with the formation of a ministry — knowrn as 
Le Grand Ministere, He now experienced the Nemesis of his 
over-cautious system of abstinence from office for fear of com- 
promising his popularity. Fvery one suspected him of aiming at 
a dictatorship ; attacks, not the less formidable tor their injustice, 
were directed against him from all sides, and his cabinet fell on 
the 26th of January 1882, after an existence of only sixty-six 
days. Had he remained in oifice his declarations leave no doubt 
that he would have cultivated the British alliance and co- 
operated with Great Britain in Kgy])t ; and when the h'reycinet 
administration, which succeeded, shrank from that enterprise 
only to see it undertaken with signal succe.ss by ICngland alone, 
(iambetta’s foresight was quickly justified. His fortunes were 
pre.senling a most int(‘resting problem when, on the 31st of 
December 1882, at his house in Ville d’Avray, near Scares, he 
die<l bv a shot from a revolver which accidentally went off. 
'riien all France awoke to a .sense of her obligation to him, and 
his public funeral on the 6th of January 1883 evoked one of the 
most overwdielming displays ol national sentiment ever witnessed 
on a similar occasion. 

Ciambetta renckired J'Vance three inestimable ser\'ices : by 
preserving her self-respect through th(^ gallantry of the resistance 
lie organized during the German War, by his tact in persuading 
extreme partisans to ac('epl a moderate Republic, and by his 
energy in overcoming the usur()ation attempted by the advisers 
of Marshal MacMahon. llis death, at the early age of forty-four, 
cut short a career which had given ])romise ol still greater things, 
for he had real statesmanship in his conceptions of the future of 
Ins country, and he had an ekxjuence which would have been 
|K)tent in the education ol his supporters, 'fhe romance of his 
life w'as his connexion with Leonie Lexm (d, 1906), the full details 
of which were not known to the public till her tleath. This lady, 
wdth whom (kimbetta fell in love in 1871, was the daughter of a 
hVench artillery officer. She became his mistress, and the liaison 
lasted till he died, (iambetta himsell constantly urged her to 
marry him during this period, but she always refused, fearing to 
compromise his career ; she remained, howTver, his confidante 
and intimate adviser in all his political plans. It is understood 
that at last she had just consented to become his w'ife, and the 
date of tlu‘ marriage hail been fixed, wlien the accident which 
caused his death occurred in her pre.sence. Contradictory 
accounts have indeed been given as to this fatal episode, but that 
it was accidental, and not suicide, is certain, (^n Gambetta the 
influence of Leonie was absorbing, both as lover and as politician, 
and the correspondence which has been published shows how' 
much he depended upon her. But in various matters of detail the 
serious student of political history mu.st be cautious in accepting 
her later rei'ollec lions, some of which have been embodied in the 
writings of M. Francis l^ur, such as that an actual interview took 
])lace in 1878 betw'een Gambetta and Bismarck. That (iambetta 
after 1875 felt strongly that the relations between France and 
(iermany might be improved, and that he made it his object, by 
travelling incognito, to become better acquainted with Germany 


and the adjoining states, may be accepted, but M. Laur appears 
to have exaggerated the extent to which any actual negotiations 
took place. On the other hand, the increased knowledge of 
Gambetta’s attitude towards European politics which later 
information has supplied confirms the view that in him France lost 
prematurely a master mind, whom she could ill spare. In April 
1905 a monument by Dalou to his memory at Bordeaux was 
unveiled by President Loubet. 

Gamhetta's Di scours et plaidoyers politiqnes wen* ])ublished by J. 
Reinach in 11 vols. (Paris, 1881-1880); his D^peihrs, circulairesj 
tUcrcts ... in 2 vots. (Paris, 1886- 1891). Many biographies have 
appeared. 'J*hc principal arc J. Rcinach, JJon Gambetta (1884), 
Gambetta orateur (1884) and Le Minisihe Gambetta, histoiie et doctrine 
(1884) ; Nciicaslcl, ('tambetta, sa vie, et ses idhs potitiques (1885) ; 
J. Hanlon, Gambetta (l^ndon, 1881); Dr Laborde, Ijon Gambetta 
biographic psychologique (1898); P. B. Gambetta, Life and 

Letters (Eng. Irans. by V. M. Montagu, 1910). See also G. Hanotaux, 
Histoire de la Frame contemporaine (1903, &x.). F. Laiir’s Le Ca-ur 
de Gambetta (1907, Eng. trails., i(io8) contains the correspondence 
writh Leonie Leon ; see also his articles on " Gambetta and Bismarck” 
in The Times oi August 17 and 19, 1907, with the corre.spondeiice 
arising Jioin them. (II. Cii.) 

GAMBIA, an important river of West Africa, and the only 
river of Africa navigable by ocean-going boats at all seasons for 
over 200 m. from its mouth. It rises in about 11® 25' N. and 
12® 15' W., within 150 m. of the .sea on the north-eastern escarp- 
ment of the Futa Jallon highlands, the massif w'here also rise the 
head-streams of the Senegal and some of the Niger tributaries, 
licsides the Rio Grande and many other rivers flowing direct to 
the (inlf of Guinea. The Gambia, especially in its lowxr course, is 
very .serjX'ntinc, and although the distance from the source to 
the mouth of the river is little more than 300 m. in a direct line, 
the total length of the stream is about 1000 ni. It flows first 
N.N.E., receiving many left-hand tributaries,' but about 1 2® 35' N . 
takes a sharp bend N.W. and maintains this direction until it 
leaves the fertili* and hilly region of Bondu. The descent to the 
lower district is marked by the Barraconda rapids, formed by a 
ledge of rock stretching across the river. Between 30 and 50 rn. 
above the falls the (iambia is joined by two considerable affluents, 
the Nieriko from the north and the Kiiluntu or Grey river from 
the .south. From the Barraconda rapids to the Atlantic the 
Gambia has a course of about 350 m. Throughout this distance 
the waters are tidal, and the river is navigable all the year round 
by boats drawing 6 ft. of water. At Varbatenda, a few miles 
below’ Barraconda, the rher has a breadth, even at the dry 
.season, of over 300 ft., with a depth of 1 3 to 20 ft. From the falls 
to Mc(.artliy\s Inland, a distance of 200 m., the river valle\', which 
here presents a park-like appearance, is enclosed by low rocky 
hills of volcanic i haracter. For 50 m. below the island, where the 
.stream is about 800 yds. wide, the banks of the river are steep and 
thickly wooded. They then b(‘come low’ and are fringed with 
mangrove swamps. From Devil's Point, a sharp promontory on 
the north bank -up to which place the water is salt — the river 
widens considerably and enters the Atlantic, in about 13J® N. 
and i6.J‘' W., by a broad estuary. Near the mouth of the river 
on the south side is St Mary's Island (3.J m. long by li broad), 
and opposite on the north bank is Barra Point, the river being 
here contracted to 2A m. k'.ighteen miles low'er dow n the distance 
from .shore to .shore is 27 m. There is a .sand-bar at the entrance 
to the river, but at the lowest state of the tide there are 26 it. of 
water over the bar. The Gambia is in flood from November to 
June, wdien the Barraconda rapids are navigable by small boats. 
Above the rapids the stream is navigable for 160 m. Politically 
the (jambia is divided between (ireat Britain and France-^ 
Britain posse.ssing both banks of the river up to, but not includ- 
ing, Yarbatenda. 

The Gambia was one of the ri\'er.s passed by Hanno the 
Carthaginian in his famous voyage along the west coast of 
Africa, it was knowm to Ptolemy and the Arabian geographers, 
and w’a.s at one time supposed to be a mouth of the Nile, and, 
later {18th century), a branch of the Niger. It was possibly 
visited by Genoese navigators in 1291, and was certainly dis- 
covered by the Portuguese c, 1446, but was first explored for any 
distance from its mouth (1455) Venetian Alvise Cadamosto 
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(y.7A), who published an account of his travels at Vicenza in 1507 j 
(Tm Prima Navigazio^ie per VOeeano alle ierre de' Ne^ri della | 
Bassa Ethiopia). Afterwards the Gambia became a starting- place 1 
for explorers of the interior, among them Mungo Park, who began 
both his journeys (1795 and 1S05) from this river. It was not 
until 1818 that the sources of the Gambia were reached, the 
discovery being made by a Frenchman, Gaspard Mollien, who had 
travelled by way of the Senegal and Pondu. The middle course 
of the ri\'er was explored in 1851 by R. G. MacDonncll, then 
governor of the (lambia colony, and in 1881 Dr V. S. (muldsbury 
also navigated its middle course. No native craft of any kind 
was seen above Barraconda. The more correct name of the river 
is Gambra, and it is so called in old books of travel. 

See Mungo Park's Travels (T^ondon, 17(10) ; G. Mollien, Travels 
... to the Sources of the Senegal and (ianibiq . . edited l>y T. F. 
Bowdich (London, 1820): the acxount ol Dr Gouldsbnry's lounv'y m 
the Blue Book C 3005 (1881) ; also under the counlry heading below. 

GAMBIA, the most northerly of the British West African 
dependencies. It consists of a stretch of land on both sides of the 
lower Gambia. Thecolony , with the protectorate dependent upon 
it, has an area of about 4000 scj. ttl and a population olhcially 
estimated (1907) at 163,000. The colony proper (including 
St Mary’s Island, Britisli Koinrnbo the ('eded Mile, McC'arthy's 
Island and other islets) has an area of about 69 sq. m. 'J'he 
protectorate consists of a strip of land extending ten kilometres 
(about 6 in.) on each side of the riA'cr 10 a distance of about 
200 m. in a direct line from the sea. 'Lhe land outside these 
limits is Freiah. Within the protectorate are various petty 
kingdoms, such as Barra, to the north of the Gambia, and 
Kommbo, to the south. The breadth of the colony near the coast 
is somewhat greater than it is liiglior up. 'Hie greatest breadth 
is 39 m. 

f*hvsi(al Peatures^ Fauna and Flout. - The cokmv, as its nanu* 
ini])lies, chMives its (diaracter and v.diK.* troiii the nver rtanibia ((/ /• ), 
whu h is uavigabh' throughout and beyond the liiinls of tin* colony, 
while l.irge ocean-going shijis can always cioss th<’ bar at its mouth 
and enter the jiort of Bathurst. \way troin the swanij)> by the river 
banks, the rountrv is larg(*ly " luish.” The region above M( ('arthy’s 
Island IS hilly. Much ot the laud is cleare<i ior (ultivation. The 
fauna includes lions, leop.uds, several kinds ol deer, inoakeys, 
bush-etiw and wild lioar. Hippopotami are lound in the nppei ptirl 
of th<‘ nver, and crocodiles abound in the creeks 'I'lie birds most 
(.ommoii are bush-fowl, bust. 11 ds. guinea-towl, (|uail, pigeon and 
.saiid-giou.se. Bees are very numeious 111 ])art.s ol the countrv. 
The flora resembles tliat ol West .\tiica generally, the maugiov(‘ 
being common. Mahogany and rosewood { Ftchu arpus erinateus) 
trees are. found, tliough not in Kirge numbeis, and tlie rubb('r-vme 
and oil-palin are also coinjiarativ ely .scarce. I'liere are many varieties 
ol lern. The cassava (manioca) and uulii'o jilantsaie mdigenoii.s. 

Climale. The climate during the dry si*a.son ( No vein I xn- June) 
is lhi‘ best on the Briti.sh West .Afiicaii coast, and th(‘ (ramlna is 
then considered taiiiv healthv Ale.isun's toj the extermm.ition ol 
th(' m.ilanal mo.scjuito are c.'irried on with good (dfect The mean 
tem]>erature at Bathurst is 77 ’ F., the shade minimum being 50' 
and the solar maximum I'p river tlie v.iiiation in leinpc’i.it ure 

IS eva-ii greati’i than at Balhuist, Irom •jo"' m the iiioining to 100'- 
104" at s being common .it ^Ict'arthy’s lsl<\ The im-rage 

rainfall is aboiil in. a year, but save lot .sbovvers iii Al.iy and June 
there is i.uely any rain exceyit bet\v(.en July and Octobet. 'J'he fust 
instant (‘ ot rain in Decemlier in twenty-six years vra.s recorded in 
nioo. The dry east wind known as the harmattaii blows iiitcr- 


founded by Sir R. G. MacDonnell (administrator, 1847-1852), 
and various churches. 'Fhe market-place is shaded by a fine 
avenue of bomba.x and other wide-spreading trees. 'I’here are no 
other towns of any size in the Gambia. A trading station called 
Georgetown is situated on Mc( arthy’s Island, so named after Sir 
Charles Mc( arthy, the governor of Sierra Leone, who in 1824 was 
captured and beheaded by tlie Ashanti at the battle of l^ssamako. 
Albrcda, a small port on the north bank of the river, of some 
historic' interest (see below), is in the Barra districl. 

— (.ji'oiiiid-iuits Li rat his h\'fu>giunL rubber, beeswax, 
palm keinc'Is, rice, c'otton, and millet are the chief productions. 
Millet and rice are (he .staple lood ol (he people The curing ot hides, 
the catching and drying ol lish, boat building, and especially the 
weaving ot cotton into cloths called “ pagns," afford em])loymeul 
to a considerable number ot ]>erson.s. Formerlv' the prim i])al ex- 
port.s, liesides .slave.s, were gold-dust, wax and hides, the gold being 
obtained from the I'ut.i fallon district larthei inland. Between 
18 JO and 184(1 from 1500 to 2000 oz. ol gold wen* exported annually, 
but .shipments ceased soon afterwards, though small quantities ol 
gold dust can still lie obtained troiu native goldsmiths. The export 
ot hides received a severe check iii iSgz i8«jj Ihiough the deiith of 
nearly all tin* cattle, hut alter an mteival ol .seven or l ight ve.iis 
the industry gradually revived. The v.due ot hides exjiorted in- 
creased troni /;52o in i()02 to /.(K»i 3 in 1007. The collection ol iubb(‘r 
was started ahoul 18S0, but the trade h.is not assumed l.iige jno- 
portions. In 1007 (he value ol the rubber exjKnted was >4902 
Tli(‘ t'xporl ol wax, valued at had dvviiulli*(l m 

1907 to /^2325. The cultiv'ation ol the gioimd-nul, tii.st exported 
in jHjo, assumed inqiorUinci* by 1837, and by 1.S50 had become the 
chiet industrv ol the colony. Tn 1(107 the valiii* ol tlie nuts was 
<^ver I A fli^‘ lutal exports 9‘velusive ol .sjieiie). Nearly 
the w'hole male* ]>()j>ul.it lou is engaged m the mdustry lor eight montlis 
of tin* yeai. Planted in June, .'ift(*r the e.iily rains, tin* crop is 
re.ajied in October ot Nov«*nibei and expoiled to Furope (:| to 
Maiseillt‘s) ior tin* exti.iction ol ils oil, wlmli is usually sohl as olive 
oil. A leal lire ol the* industry is the appearance at tin* beginning ol 
tlu* planlmg season o' thousands ol men lioni a dislam.e, “ strange 
fanners,'' as th(*y .11 e call(‘d, who .ire housed and U*d .ind givt*n 
t.iims to eultiv’^ati . In reliiru th(*v have* to give* halt the produci* 
to the landlords. .\s soon as lie li.i.s sold his nuts, tlu* “ str.iiige 
laimer ” g()(‘s oft, olt(‘n not n’tunimg lor years. 

Apart trom the cnllivation ol the giound-nnl , the agricultural 
rc*souices ol the count t\’ are un(lev(‘loped. 1-aige ]i(*rils ol cattle an* 
k(*])t by tin* Fula, .lud in cat Ik* neb native's usually invest tlu*ii 
vv<*altb. J^iTid can be hired loi 2d. an acn* per aiminn lor tw(*nty- 
oin* ye.irs Ml laiul lying v.icaiit 01 nnu.s(*d, 01 to vvJucIj theotcupn*i 
is imabli t(.) pioduce .in)- lit If, is vested in llie crown. .A botann.al 
.station was opened m 1804, and tlu* cnllivation ot Aineiiian .and 
Kgypti.in cotton was taken in h.and in moj. I'hi* (*xpeiiineiU 
proved di.sconragmg. (beat rbtlu iilly was e\p(*Menc(*(l in gi'ffmg 
larmeis to grow cotton loi exjiorl, as unless lanied on on highlv 
.smentifK lines its cultivation is not so piolit.able as tli.at ol lliegioiiiid- 
nul. riie |>rmi ipal iinporls, ol wiin h ove i - lome irom (in*.it Biitaiii 
or British colonies, .are lottoii goods, kol.i mils (Irom Sierra l.c*oi»e), 
lolsacco, rice, .sng.o and sjmits In the ten ye.iis 1808 to mny the 
av'erage annual v.iluf ol the expoils was /y)i,c)oo, ol tlie imports 
yj 19,000 I'liere .in* no mnifs m lh<* (olouv, nor .inv appaieiit 
minet.il wealth, evc(*pt tidges ol iroiistoiif in tlie legion.s abovf 
Md'arthv’s Island, itatlinrst is m 1 ek*grcaf)lii( lommimic.ition wilJi 
Jvurope .'Old the rest ol Africa. Theie .aie no r.iilw.avs m tlie toloiiv, 
but it IS travei.seil by well madt ro.ids ol a uiiiloim width ot 18 ft. 
'J’he Liverpcxil mail steamers call at the [loi I ivciy lortiiiglil. .\ 
gov‘*niment steamci luiis regulailv liom P>.il hurst to Mc(. .arthy's 
Island, .Old a smallei boat plies on the upfuT nver The shifiping 
Iravle is i hieHy British , iMeiieh and (lerman tonnage lanniiig next 

Surrounded on all sides, s.ivf ‘.eaw.aids, bv l*'i(*nch territory, the 


mittently from December to .March. 

Inhabitants . — The inhabiUints, who are both thritty and 
industrious, arc almost entirely of Negro or Negroid race, the 
chief tribes represtiiited being tlie Mandingo (q.v.), the Jolof and 
tlwi Jola. Numbers of Fula {q.v.) arc also settled in the country. 
Fully fonr-fifths of the natives are Mahornmedans. The feW’ 
European residents are officials, traders or missionaries. 

Towns and Trade. — Bathurst, pop. about 8000, the chief 
town of the colony, in 13^ 24' N., 16° 36' W., is built on St Mary's 
Island, which lies at the mouth of the river near its south 
bank and is connected with the mainland by a bridge acro.ss 
Oyster ('reek. It was founded in j8i6 and is named after the 
3rd earl Bathurst, secretary of state for tlie colonies from 1812 to 
1827. Bathurst is a fairly wx’ll-built town, the chief material 
employed being red sandstone. It lies about 12 to 14 ft, above 
the level of the river. The principal buildings face the sea, and 
include Government House, barracks, a well-appointed hospital, 


colony largi*ly cli pfiiii*^, f( oiioiuic. llv , upon I'ninif, to wlin h 
coimtiy most ol tin- exports go. A consirlri able fiitnpof fi.'uJf is 
.ilso (lorn* with the nviglibouinig h'lcnch ('olonics 'I’ln* cxlcnf ot 
1 'Tciic.h mlIut*Ti('c IS mdic.'itfd liy tin* tail tJiat tin* tive-frain pi(*Cf, 
locally known as a doll.ir, is largely circnlated thniughout llif pro 
teclorate, and is aic<*jil(‘d as legal l(.*uder, ali!'>*iigh the cmi'eiicy m 
the colony jiroper is tlie English coinage 

Adniinistiation^ Ileveniu\ t-i Tin* (i.mibia i-> administfred by a 
governor, assisted by an ex(*i.nli\e and a legislative (ouncii. On 
I the la.st -named body iu)mina((*d iiuotfn lal members bavi* seats. 

I The ccjlony is .sell supporting and lias no jmbln, debt. 'I'ln* revenue, 
which in i()09 for the first linn* exceeded /, 90,000, is mainly derived 
Irom cii.stonis A companv ot Hie West African Front n r Force is 
maintained. Travelling ( onimi .sioners visit the five distiicts into 
which, for admmistialiv e j»iii poses, the protectorate is divided, and 
ill which tin; native foiiii ol government prev.iils. f'loin tin* native 
law' courts apjx al can be made to the siqireine court at Ikit hurst. 
There is also at Bathurst a Mahnmme.dan court, established in i‘>o(), 
lor the liial of cases involving the civil stains ol Moslems. 

rriniary schools are maintained by the various religious denomi- 
I nations, and receive grants fiom government. The Wesleyans h.ivi 
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also cl w'condary and a technical school. There is a privately 
sup):>orfed scliool for Alahommedans at Bathurst. The Anglicans, 
Wc.slfyans and Roman Catholics have numerous converts. 

Hislory.-‘Oi the early history of the Gambia district there is 
scant mention. At what period the stone circles and pillars 
(apparently of a “ Druidical ” character), whose ruins are found at 
several phn os along the upper Gambia, were erected is not known. 
Those at Lam in Koto, on the right i)ank of the river opposite 
artl«\ ‘s Island, arc still in good preservation, and are an 
object oi veneration to the Mahommedans (see (kog, Journ, 
vol. xii., 1898). The country appears to have formed part, 
successively, of the states of Ghana, Melle and Songhoi. The 
relations, political and commercial, of the natives were all with 
the north and ea?;t : consequently no large town was founded on 
the banks of the river, nor any trade carried on (before the 
coming of the white man) by vessels sailing the ocean. About 
the nth century the district came under Mahommedan influence. 

The Portiigue.se visited the Gambia in the 15th century, and 
in the lieginning of the i6th century were trading in the lower 
river. Kmhassics were sent irom the Portuguese stations in- 
land to Melle to open up lra<le with ihc interior, but about the 
middle of the century this trade " apparently mostly in gold and 
slaves — declined. At the end <jf the century the river was known 
as the resort of banished men and fugitives from Portugal and 
Spain. Jt was on the initiative of Portuguese living in England 
that (.hieen Elizabeth, in 1588, granted a patent to “certain 
mcTi'hants of Exeter and others of the west parts and of T.ondon 
for a trade to the river of Senega and Gambra in Guinea.*' This 
comjiany was granted a monopoly of trade for ten years. Its 
operations led to no permanent settlement in the Gambia. In 
1618 James I. granted a (barter to another c'ompany named 
“ 'Die Company of AdvciUnrers of London trading into Africa,” 
and formed a, I the instigation of Sir RobiTt Rich, afterwards earl 
of Warwick, for trade with the (lambia and the Gold (‘oa.sl 
'I'his company sought to ofien u]i trade with Tirnhuktu, then 
believed to be a great mart for gold, which reached the lower 
Gambia iii considcraL'le (juaiititks. With this object Gc'orge 
'rhompson (a merchant who had traded with Barbary) was sent 
out iu the “ Catherine,” and ascended the (Lunhia in lus ship to 
Kassan, a Portuguese trading lowm, thence ('ontimiing his journey 
in small boats. In his absence the “ ( atherine ” was seized and 
the crew murdered by Portuguese and luilf-easles, and Thompson 
himself was later on murdered by natives. 'Luo years afterwards 
Richard Jobson, anollier agent of t!\e C ompany of Adventurers, 
advanced beyond llu‘ falls of Barraeonda ; and be was followed, 
about forty years later, by Verinuyden, a Dutch merchant, who 
on his return to Europe asserted that he had r(*achef 1 a roiinlry 
full of gold. 

'I’lie Compau)' of Adventurers had built a fori near the mouth 
of the (iamhia. 'Phis was superseded iu 1^6.4 by a fort built by 
Cjq>tain (afterwards Admiral Sir Ro])ert) Holmes on a small 
island 20 m. Croiu the mouth oi tiu* river and named Fort James, 
in honour uf the duke of N'ork (James JL). This fort was built 
expressly todelend the British trade against the Dutch, and from 
that time the Lritisli remained in j^ermanent oi'ciipation of one or 
more ports on the river. In 172,^5 ('aptain Bartb.olomew Stibhs 
was sent out by the Royal African Company, which bad succeeded 
the earlier companies, to verify Verniuyden's of gold. 

He proceeded bo m. alcove the falls, but the land ol gold was not 
found. 'ILe PYench now became rivails for the trade of the 
Gambia, but the treaty of \'ers;iilles in 17S,.; assigned the trade in 
the river to Britain, reserving, however, Alhreda for French trade, 
wdvile it assigned the Senegal to Frame, with the reservation of 
the right of the Brirish to trade at Portcndic for gum. This 
arrangement remained in force till 1857, when an exchange of 
possessions was effected and the lower Gambia became a purely 
British riv er. In the period between the signing of the treaty of 
Versailles and 1885 the small ter itorics which form the c'olony 
proper were acquired by purchase or cession from native kings. 
St Mary's Isle was acquired in i8ob ; TdcCarthy'.s Isle was bought 
in 182,3 : the Ceded Mile was granted by the king ot Barra in 
1826 : and British Kommbo between 1840 and 1855. During 


this period the colony had gone through an economic crisis by 
thi^ abolition of the slave trade (1807), which had been since 1662 
ito chief financial support. The beginning of a return to pro- 
sperity came in 1816 when some British traders, obliged to leave 
Senegal on the restoration of that country to France after the 
Napoleonic wars, founded a settlement on St Mary’s Isle. From 
that year the existing colony, as distinct from trading on the river, 
dates. The Gaml)ia witnessed many administrative changes. 
When the slave trade was abolished, the settlement was placed 
under the jurisdiction of the governor of Sierra l.»eone, and was 
formally annexed to Sierra Leone on the dissolution of the Royal 
African Company (1822). It .so remained until 1843, when the 
Gambia w\as made an independent colony, its first governor 
being Henry Frowcl Seagram. Afterwards (1866) the Gambia 
became a portion of the officially styled “ West African Settle- 
ments.” In 1888 it was again made a separate government, 
administered as a crown colony. Between the years last 
mentioned — 1866-1888 — the colony had suffered from the retro- 
grade policy adopted by parliament in respect to the West 
African Settlements (77Vie Report of the Select Committeeof 1865). 

In 1870 negotiations were opened between I'Yaiice and Great 
Britain on the basis of a mutual exchange of territories in W est 
Africa. Suspended owing to the outbreak of the PYanco-Prussian 
War the negotiations weo* resumed in 1876. “ Definite proposals 
were at that time formukiLed by which the Gambia was to be 
exchanged fa* all posts by PYance betvv^een the Rio Pongas 
(Pongo river, PYcnch Guinea) and the Gabun. Tliis would liave 
been a comi)rt‘hcnsivc and intelligible arrangement, but so strong 
a feeling in oppijsition to any cession of British territory was 
manifested in parliament, and by various mercantile bodies, 
that the government of the day was uni) I >le to press the scheme.” ^ 
Nothing was done, however, to secure for the Gambia a suitable 
Iihiferlandj and in 1877 the 4th earl of ("arnnrvon (then colonial 
secretary) warned British traders that tliey proceeded beyiaid 
McCarthy's Isle* at their own risk. Meantime the PYcnch irom 
Senegal pusJied their frontier close to the British settlements, 
so that wlien the boundaries were settled by the agreement of 
the loth of August 1889 with J^Yance, Great Britain was able to 
secure only a ten-kilometre strip on either side of the river. This 
document fixed the frontier ol the British protectorate inland at 
a radius ol 10 m. from the centre of the town of Varbatenda ; 
which town is situated at the limit of navigability of the Gambia 
from the sea. By Art. 5 of the Anglo-PYench convention of the 
8th of A]n*il 1904, Varbatenda was ceded to PYance, with the 
object of giving that country a port on the river accessible to 
.sea-going mercl lantmen . 

Sini'c 1871 the colony had been .self-supporting, but on the 
ae(]uircment of the prolectoralc it was decided, in order to balance 
increasing expenditure, to impose a “ hut tax ** on the natives, 
'['his was (lone in 1895. The tax, which averages 4s per annum 
for a family, met with no opposition. 

In 1892 a slave-raiding chief, named P^odi Kabba, had to be 
forcibly expelled from British territory. In 181)4 another slave- 
raider, Imdi Silah, gave much trouble to the protectorate. An 
expedition under ('aptain E. PL (afterwards admiral) Gamble 
succeeded in routing him, and Fodi Silah look refuge in French 
territory, where he (lied. During the expedition Captain Gamble 
was led into an ambush, and in this engagement lost 15 killed and 
47 wounded. In 1900 trouble again arose through the agency of 
Podi Kabba, who had fixed his residence at Medina, in French 
territory. 'I'w'o travelling commissioners (Mr P'. C. Sitwell and 
>Jr Silva) were murdered in June of that year, at a place called 
Suankandi, and a punitive expedition was sent out under 
('olonel PI. E. Brake. Suankandi was captured and, the PYench 
co-operating, Medina was also captured, Fodi Kabba being 
killed on the 23rd of Alarch 1901. 

The people of the protectorate are in general peaceful and 
contented, and «;lav’*e trading is a thing of the past. Provision 
W7as moreover made Ivy an ordinance of 1906 for the extinction of 
slav'cry itself throughout the protectorate, it being enacted that 

* Extract from a despatch of I.ord Salisbury to the British 
ambassador to PYance, dated 30th of March 1892. 
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henceforth all children born of slaves were free from birth, and 
that all slaves became fri!e on the death of their master. 

See the Annual Reports on the colony published by the colonial 
office, London, which j,dvo the latest oflicial information ; C. P. 
Lucas’s Historical Geography of the British Colonics, vol. iii., li'rs/ 
Africa (2nd ed., Oxford, tooo) (this book contains valuable biblio 
graphical notes) ; and The Gambia Colony and Protectorate, an 
official handbook (with map and considerable historical information), 
by F. R. Archer, treasurer ol the colony (T.ondon, 1906). Earl\ 
accounts of the country will be found in vol. ii. of Thomas Astley’s 
Neiv General Collection of Voyages and Travels (London, 1745**1747) 
StM^ also Major W. Gray and Surgeon Dochard, Tt avals in Western 
Afvua in fuon ilic River Gambia ... to the River Niger 

(London, 1S29). Tin flor.i has been the subject of a special study, 
A. Raiigon,/.^/ Plorc utile duhassinde la Gambia (Bordeaux, 1 805). Most 
of the books mentioned under Gold Goast also deal with the Cknnbia. 

GAMBli^R, JAMES GAMBiEH, J 1 \kon (175b 1S33), jMiglish 
admiral, was born on the 13th of October 175(3 at the i^ahamas, 
of which his father, John (iambicr, was at that time lieutenant- 
governor. He cntc*rea the navy in 1767 as a midshipman on 
board the “ Yarmouth," under the command of his uncle ; and, 
his family interest oblaining for him rapid promotion, he was 
raised in 1778 to the rank of post-captain, and appointed to tin* 
‘‘ Kaleiph,” a fine 32-gun frigate. At the peace of 1783 he was 
placed on half-pay ; but, on tlic outbreak of the war of the 
French Revolution, he was a])pointe(l to the command of tlic 
74-gun shij) “ Defence,’’ under ].ord Howe ; and in her he had 
an honourable .share in the battle on the 1st of June 1794. In 
recognition of hi.s services on this occa.sion, C’aptain (iambier 
received the gold medal, and was made a colonel of marines ; 
tilt* following year lie was advanced to the rank of rear-admiral, 
and appointed one of tlie lords of the admiralty. In this office he 
continued for six years, till, in February 1801, he, a vice-admiral 
of 1799, hoisted his flag on board the *‘ Neptune," of 98 guns, 
as third in command ol the Ghannel Fleet under Admiral Corn- 
wallis, where, however, he remained for but a year, when lu; wa.’^ 
appointed governor of Newfoundland and commander-in-chief 
of the ships on that station. In May 1804 he ret.urned to the 
admiralty, and with a short intermission in 1806, continued 
there during the naval administration of Lord Melville, of his 
uncle, Lord Barham, and of Lord Mulgrave. In November 1805 
he was raised to the rank of admiral ; and in the summer of 1807, 
vvhil.st still a lord of the admiralty, he was appointed to the 
command of the fleet ordered to the Baltic, which, in concert 
with the army under Lord ( athcart, reduced Copenhagen, and 
enforced, the surrender of the Danish navy, consisting of nineteen 
ships of the line, besides frigitcs, sloops, gunboats, and naval 
stores. 'I'his service was considered by the government as worthy 
of specifd acknowledgment ; the naval and military commanders, 
officers, seamen and soldiers received the thanks of both Houses 
of Parliament, and Admiral Gambier was rewarded with a peerage. 

In the spring of tlie following year he gave up his seat at the 
admiralty on being appointed to the command of the Channel 
P'lcet ; and in that capacity he witnessed the partial, and pro* 
vent.cd the total, destruction of the French fleet in Basque Roads, 
on the 12th of April 1809. It is in connexion with this event, 
which might have been as memorable in the history of the British 
navy as it is in the life of Lord Dundonald (see Dundonald), 
that Lord Gambicr’s name is now best known. A court-martial, 
as.semblcd b\' order of a friendly admiralty, and presided over 
by a warm partisan, “ most honourably acquitted ” him on the 
charge “ that, on the 12th of A])ril, the enemy’s ships being then 
on fire, and the signal having been made that tliey could be 
destroyed, he did, for a considerable time, neglect or delay taking 
effectual measures for destroying them ” ; but this decision was 
in reality nothing more than a party stiitcmcnt of the fact that a 
commander-in-chief, a supporter of the government, is not to be 
condemned or broken for not being a person of brilliant genius or 
dauntless resolution. No one now doubts that the French fleet 
should have been reduced to ashes, and might have been, had 
Lord Gambier had the talents, the energy, or the experience of 
many of his juniors. He continued to hold the command of the 
Channel P'leet for the full period of three years, at the end of winch 
time — in 1811- -he was superseded. In 1814 he acted in a civil 
capacity as chief commissioner for negotiating a treaty of peace 


with the United States ; for his exertions in which business he 
was honoured with the Grand ( ross of the Bath. In 1830 he was 
raised to the high rank of admiral of the fleet, and he died on the 
19th of April 1833. 

Lord Gambier was a man of earnest, almost morbid, religious 
principle, and of undoubted courage ; but the administralii)n of 
the admiralty has seldom given rise to siu^h flagrant scandals as 
during the time when he was a mi‘mber of it ; and through the 
whole war the self-esteem oi th,‘ navy suffered no such wound a.s 
during Lord Gambier 's command in the Bav ol Biscay. 

Tlio so-callcd Memorials, Personal and Historical, of Admiral 
Lord Gambier, by Lady Chattertou (iSbi), has no hi‘<toncal value, 
q'he life of T.ord Gambier is lo be read in Marshall’s Jhn’al Naval 
Biography y in Ralfe's Naval Biography, in Lord Ouudonald’s Auto- 
biography of a Seaman, in the l^linutes oi the t'ourt.s-Marlial and 111 
the general history of ihe peiiod. 

GAMBIER, a village 01 ( cdlege township, Knox ctaiiUy, Ohivi. 
IJ.S.A., on the Kokusing river, 5 m. K. of Mount Vernon. Poj). 
(1890) 660 ; (igoo) 751. It is .served by the (’leveland, Akron A* 
( olumbus railway. The village is finely situated, and is the w.it 
of Kenyon (‘ollege and its theological .seminary, Bexlev Hall 
(Protestant Ej^iscopal), and of Harcourt l^lace boarding school 
for girls (1889), also Prote.slant ICpiscopal. I’he college was in- 
corporated in 1824 as the “ rheological Seminary of the Protes- 
tant l^pisc(/pal ( hiirch in the Diocese of Ohio " ; but in 18*91 
" Kcn)’on (.'ollege," the name by wliich tlie institution lias always 
been knovi n, became the official title. I Is first excrci.si's were held 
at Worthington, Ohio, in the home t)f Philander C'hase (1775 
1852), first Protestant h^piscopal bishoj) in the Norlii-wesl 
Territory, by who.se efforts the funds for its endowment had been 
rai.sed in Lbigland in 1823 1824, tlic chid donors being J.ords 
Kenyon and Gambier. 'Flu* first permanent building, “ Old 
Kcn>on ” (still standing, and used as a dormitory), was ereetetl 
on (iambier Hill in 1827 in the midst of a forest. In 1907- igo8 
the theological seminary had 18 students and the eolkgiale 
department 110. 

SoiiKJ account ol the lonmJiiigof lbccoll(‘"c may be lound in Bi.shop 
Chase’s Reniiuisceni cs ; an A utobiography, nonprinting a Ifnfoiy of the 
Principal Iwents in the Author's Life to /S./y (2 vols.. New ^'urk, i8.jH). 

GAMBOGE (from (.’amboja, a name of the district whence it is 
obtained), a gum-resin procured from Garcinui Hanhurii, a 
dioecious tree with leathery, laureMike leaves, small yellow 
flowers, and usually .squarc-.shaped and four-seeded fruit, a 
member ol the natural order Guttiferae, and indigenous to 
Cambodia and parts of Si; in and of the south of ('ocliin Cliina, 
fornuTly eoniprised in ('ambojan territory. 'J'he juice, which 
when hardened constitutes gamboge, is contained in the bark of 
the tree, chiefly in numerous ducts in its middle layer, and from 
tiiis it is procured by making incisions, bamboo joints being 
placed to receive it us it exudes. Gamboge cx eurs in commerce 
in cylindrical pieces, known as pipe or roll gamboge, and also, 
usually of inferior quality, in cakes or amorphous masses. It is 
of a dirty orange externally ; is hard and brittle, breaks with a 
conchoidal and reddish-yellow, glistening fratturc, and affords a 
brilliant yellow powder ; is odourless, and luis a taste at first 
slight, but subsequently acrid ; forms with water an emulsion , 
and consists of from 20 to 25 of gnm .soluble in water, and from 
’ 70 to 75 of a resin. Its commonest adulterants arc rice fluur 
I and pulverized bark. 

I Gamboge (Cambogia) is a drastic hydragogue cathartic, c;ius 
ing much griping anrl irritation of the intestine. A small 
quantity is absorbed, adding a yellow ingredient lo the urine 
and acting as a mild diuretic. Tt>> irritant action on the skin may 
I cause the formation of jiustiiles. It is less active only than 
! croton oil and clatcriuni, and may be given in doses of hall to 1 w(* 
grains, combined with some .sedative such as hyoscyamus, in 
apoplexy and in extreme cases of dropsy. Gamboge is u.s(‘d as a 
pigment, and as a colouring matter for varnishes. It appears to 
have been first brought into Europe by merchants from the East 
at the clo.se of the T(3th century. 

GAMBRINUS, a mythical Flemish king who is credited with the 
first brewing of beer. His name is usually derived from that of 
Jan Primus, t.e. Jan (John) ]., the victorious duke of Brabant, 
from 1261 to 1294, who was president of the Brussels gild of 



GAME— GAME LAWS 


440 


brewers ; his portrait with a foaming glass of ale in his hand had 
the place of honour in the gild-hall, and this led in time, it is 
suggested, to the myth of the beer-king who is usually repre- 
sented outside a barrel with a tankard in his hand. 

GAME, a word which in its primary and widest significance 
means any amusement or sport, often combined in the early 
examples with glee,” “ play,” “ joy ” or “ solace.” It is a 
common reiitonic word, in (). Eng. gamew, in O.H.G. gaman, but 
only appears in modern usage outside Engli.sh in Dan. gammen 
and Swed. gamman. The ulterior derivation is obscure, but 
philologists have identified it with the Goth, goman, companion 
or companionship ; if this lie so, it is compounded of the prefix 
ga-, with, and the root seen in “ man.” Apart from its primary 
and general meaning the word luis two specific applications, first 
to a contest played as a recreation or as an exhibition of skill, in 
accordance with rules and regulations ; and, secondly, to those 
wild animals which are the objects of the chase, and their flesh as 
used for food, distinguished as such from meat, fish and poultry, 
and from the flesh of deer, to which the name “ venison ” is given. 
For “ game,” from the legal aspect, and the laws relating to its 
pursuit and capture see Game Laws. The athletic contests of the 
ancient (jieeks (dyoii'cs) and the public shows (Ittdi) of the arena 
and amplii theatre of the ancient Romans are treated below 
(Games, (‘la.ssh al) ; the various forms of modern games, 
indoor and outdoor, whether of skill, strength or chance, are 
dealt with under their specific titles. A special use (“ gaming ” 
or “ gambling ”) restrids the term to the playing of games for 
money, or to betting and wagering on the results of events, as in 
horse-racing, Ac. (see Gaminc; and Wacierino). “ (Jamble,” 
“ gambler ” and “ gambling ” appear very late in English. The 
earliest cjuotations in the New English Dictionary for the three 
words an* dated 1775, ^747 >^ 7^4 respectively. They were 

first regardid as cant or slang words, and implied a reproach, 
either as referring to cheats or shaqiers, or t(» those who played 
recklessly for cNtravugant stakes, 'fhe form of the words is 
ob.scure, but is supposed to represent a local variation gamntle of 
the M.IO. gamenian. From this word must, of course, be dis* 
tinguished “ gambol,” to sport, frisk, which, as the older forms 
{gamhald, gamhaud) .show, is from th(‘ Fr. gambade, leap, jump, of 
a horse, ft. gambado, gamba, leg (Mod. Fr. fambe), 

GAME LAWS, 'fhis title in English law is applied to the 
statutes which regulate the right to pursue and take or kill 
certain kinds of wild animals (see above). The existence of 
these statutes is due to the rules of the common law as to the 
nature of property, and the interest of the Norman sovereigns 
and of feudal superiors in the pleasures of sport or the cha.se. 
Till' substantial basis of the law of properly is phy.sical pos.se.ssuai 
of things and tlu* power to deal with them as we see fit. By the 
common law wild animals are regarded as res nnJlius, and as not 
being the subject of private jiroperty until reduced into pos.se.ssion 
by being killed or captured. A bird in the hand i.s owned : a 
bird in the bush is not. Even bees di; not become property until 
hived. “ Though a swarm lights in mv tree,” says Bracton, 
“ 1 liave no more ])roperty therein than I have in the birds wdiich 
make their nests ihereon.” If reclaimed or confined they become 
properly. If they escapt', the rights of the owner continue only 
while he is in pursuit ot the fugitive, i.e. no other person can in 
the meantime establish a right of properly against him by 
capturing the animal. A swarm of bees “ Nshi^ h fly out of my 
hive are mine so long as I can keep them in sight and have 
power to pursue them.” But the right of recapture does not 
entitle the owner to follow his animals on to the lands of another, 
and the only case in which any right to follow wild animals on to 
the lands of others is now expressly recognized is when deer or 
hares are hunted with hounds or greyhounds. 'Lhis recognition 
merely excepts such pursuit from the law as to criminal game tres 
pass, and fox-hunters and tho^e who cour.se hares or hunt stags 
are civilly liable for trespass if they pass over land without the 
consent of the occupier (iV/// v. Summerhayes, 1878, 4 ().B.I). 9). 

It is a maxim of the comnum law* that tilings in which no one 
can claim any pnipertv belong to the crowai by its prerogative : 
this rule has been applied to wdld animals, and in particular to 


deer and what is now called “game.” The crown rights may 
pass to a subject by grant or equivalent prescription. In the 
course of time the exclusive right to take game, A:c., on lands 
came to be regarded as incidental to the ownership or occupation 
of the lands. This is described as the right to game raiione soli. 
In certain districts of England which arc crown forests or chases 
or legal parks, or subject to rights of free warren, the right to 
take deer and game is not in the owner or occupier of the soil, but 
is in the crown by prerogative, or raiione privilegii in the grantee 
of the rights of cha.se, park or free warren, w’hich are anterior to 
and superior to those of the owmer or occupier of the lands over 
which the privilege has been granted. In all cases where these 
special rights do not exist, the right to take or kill wild animals is 
treated as a profit incidental to the ownership or occupation of 
the land on which they are found, and there is no public right to 
take them on private land or even on a highway ; nor is there any 
method known to the law by which the public at large or an 
undefined body of persons can lawfully accpiirc the right to take 
wild animals in alieno solo. 

In the nature of things the right to take wild animals is 
valuable as to deer and the animals usually de.scribed as game, 
and not as to those which are merely noxious as vermin, or simply 
valueless, as small birds. Uf)on the rules of the common law' 
there has been gralt(“d much legi.slalion whicli up till the end (4 
the 18th century was framed for the preservation of deer and 
game for the recreation and amusement of persons of fortune, 
and to prevent persons of inferior rank from squandering in the 
pursuit of game time which their station in life required to be 
more profitably employed. These enactments included the 
rigorous code known as the Laws of the Forest (see Forest 
I.aws), as well as what are usually called the Game Laws. 

In England tin* older statutes relating to game w'ere all repealed 
early in the i()th century. From the time of Richard 11 . (1389) 
to 1831, no person might kill game unless qualified b) estate or 
.social standing, a qualification rai.sed from a .jos. freehold in 1389 
to an interest of £100 a year in freehold or £i$o in long leaseholds 
(1673). In 1831 this (jualification by estate was abolished as to 
l^ngland. But in Scotland the right to hunt is theoretically 
reserved to persons who have in heritagi^ that unknown quantity 
a ” plough-gate of land ” (Scots Act 1621, c. 31) ; and in Ireland 
(jualifications by estate are made necessary foi killing game and 
keeping sporting dogs (Irish .\ct 1698, 8 Will. 111 . c. 8). In 
England the game laws proper consist of the Night Poaching .Acts 
of 1828 and 1844, the Game Act of 1831 , the Poaching Prevention 
Act 1862, and the Ground Game Acts of 1880 and 1906. From 
the fact that the right of landowners over wuld animals on their 
land does not amount 10 ow’n(*r.shi[) it follows that they cannot 
prosecute any one for stealing live wild animals : and that apart 
from the game laws the only remedy against poachers is by civil 
action for trespass. As between trespasser and landowner the 
law is peculiar {Blades v. Higgs, 1865, ii H.L.(\ L21). If A 
starts and kills a hare on B’s land the dead hare belongs to B 
(raiione soli) and not to A, though he has taken the hare by his ow'n 
efforts (per indnslriam). But if A hunts the hare from IVs land 
on to G*s land and there kills it, the dead hare belongs to A and 
not to B or C It is not IPs because it wtis not taken on his land, 
and it is not C”s because it was not started on his land. In other 
words the right of each owTier i.s limited to animals both started 
and killed on his owm land, and in the case of conflicting claims 
to the animal taken (made raiione soli) the captor can make title 
(per indusiriam) against both landowmers. If he is a trespa.sser 
he is liable to civil or criminal proceedings by both landowners, 
but the game is his unless forfeited under a statute. Another 
peculiar result of the law^ is that w’here trespassers (e.g. poachers) 
kill and carry off game or rabbits as part of one continuou.s 
transaction they are not guilty of theft, but only of game trespass 
(R. v. Townley, 1871, L.R. i C.G.R. 315), but it i.s theft for a 
trespasser to pick up and carry off a pheasant killed by the owner 
of the land on his own land or catu a phea.sant killed by an 
independent gang of poachers. The young of wild animals 
belong (propter impotentiam) to the owner of the land until they 
are able to fly or run away. This right docs not extend to the 
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eggs of wild birds. But the owner can reduce the eggs into | 
possession by taking them up and setting them under hens or in j 
enclosures. And if this is done persons who take them are 
thieves and not merely poachers. A game farm, like a decoy for 
wild w’ater-fowl, is treated as a trade or business ; but a game 
preserve in which full-grown animals fly or run wild is subject to 
the ordinary incidents of the law as to animals ferae naturae. 

The classification of wild animals for purposes of sport in England 
is as follows ; — 

1. Beasts of forest arc hart and hind (red deer), boar, wolf and all 
beasts of venery. 

2. Beasts of chase and park are buck and do<* (fallow deer), fox, 
marten and roe, or all beasts of venery and hunting. 

3. Beasts of (free) warren are roe, hare, rabbit, partridge, pheasant, 
woodcock, quail, rail and heron. 

4. Game, as defined by the Night Poaching Act of 1828 and the 
Game .Act of 1831, is plieas.int, partridge, black game, red grouse, 
bustard and hare. In France game {fjtbier) includes everything 
eata])lc that runs or flies 

5. Wild fowl not in any of tlie previous lists which are neverthele.ss 
priz<‘d for sport, e.g. duck, .snipe, plovers, 

b. Wild birds not falling within cla.ss 4 are more or le.ss protected 
against destiuction by the Wild Birds Protection Acts, which were, 
however, pa.s.sod with quite other objects than the game law.s. 

As regards cla.ss 1 no subject w’ithout .special authority of the 
crown may kill within a forest or its purlieus or on adjacent high- 
ways, rivers or enclosures. The right to the animals in a forest does 
not de]K‘n<l on tiwnership of the land Imt on the royal prerogativ^e 
as to the animals, i e. it exists not ratioue soli but vaixonc firivile^ii : 
and this right is not in any way altennl by the Game Act 1831. 
.A chase is a forest in the hands of a subject and a legal park (which 
is an enclo.sed chase) is created by crown grant or by pre.scription 
Jounded on a lost grant. The rights of the grantee are in substance 
the .same as tho.se of the crow'ii in a forest, and do lU)! depend on 
ownership of the .soil In the case of a lrc(' warren the grantee 
usually but not neces.sarily owns some or all of the soil over which 
the right of warren runs. The right of free warren depends on 
crown grant or prescrij)lion founded on lo.st grant, am! involves a 
right of j)rop<'rty over bea.sts and fowl of warren on all lands within 
the franchise. As wdll appear fiom the list aliove, some game birds 
aie not fowl of warren, eg. black game and n'd giou.se {Duke of 
Deooashivc v. I^odge, 1827. 7 B I't C. 30). Free warren is quite 
different from ordinary warrens, in w’hich hares or rabbits are bred 
by the owner of the soil for .sport or profit. (Ground game in .sueh 
warrens is protected under the Larceny Act i8()i, s, 17, as well as by 
the game law^s. Tn manors, of which none have been created since 
i2yo, the lord by Ins franchise had the sjiorling rights over the 
manor, but at the* jireseiit time this light is r<*strieted to the commons 
and wastes of the manor, tlie freehold whereof is in him, and does not 
extend to enclosed freeholds nor as a general rule to enclosed copy- 
holds, unless at the 1im<* of (‘nclosure the sjiorting rights w'ere 
re.sevved to him by tlie Em losiire Ait or award {Sowerhy v. Smith, 
1873, L'R. 8 G.P. 514). Tn other words his rights exist ratione 
s(tli and not tationr pneilegii. 'J'he Game Act 1831 gives lords o1 
insnors .and ju ivileged persons certain rights as to apjiointing 
gamekec])ers w'ilh special powers to protect game w ithin the district 
over wliuh their rights e.ctend (ss. 1 14, 13, lO) 'j'he game law's 

m no way cut dowui the sj>ecial ])rivileges .ts io fore.st, ])ark, cha.se or 
free w'arren (18^1, s g), and confirm tlie sjiorting rigid ol loids ol 
manors on the wastes of the manor (18^, i, s 10) As to all lamls not 
affected by these rights, the right lo kill or tak«- game on the land is 
pri'.snmably in the occupier. ( )n Jet ting land f he owner may, .subject 
to the qualifications hereinafter stateil, reseive tr> himself th»* right 
to kill or take “ game " or rabbits or otlier wild animals cone tin e.ntlv 
wdth or in e.xclusi.m of the tenant. Where llie exclusive rigid is in 
the landlord the tenant is not only liable to lorfediire or damages loi 
breaches ol covenants in the le.ase, but is also lialile to penalties on 
summary coiniction it wilhoid the !es.soi’.s aidhoiily he puisnes, 
kills or lakes any “ game " u]>on the land or gives jiermission to 
others to do so (i8^j, s. 12). In eftecl be is , -- - 


exceed 40.S., unless five or more persons go together, in which case, 
the maximum penalty is (ty. If a single offender refuses his name 
or address or gives a false address to the occupier or to the owner 
of the sjx)rling rights or his representatives, or refuses lo leave the 
land, he may be arrested by them, and is liable to a penalty not 
exceeding and if five or mote concerned together in game tresjiass 
have a gun with them anil use violence, intimidation or menace, to 
prevent the amiroacli ol persons entitled to take their names or 
order them off the land, they incur a further ]H*nalty up to ^'5. 

If the tresjjass is in search or pursuit of game nr tabbiis in the night 
time, the maximum jienalty on a first conviction is imprisonment with 
hard labour for not over three months ; on a second, imprisonment, 
iVrc., for not over six months, and the oflender may be ]>ut under 
sureties not lo offend again for a year alter a first conviction or for 
; two years a,iter a second conviction, h'or a first or second olfence 
the conviction is siimmarv, subject lo appeal to quarter sessions, 
but for a third offence the offender is tried on indictment and is 
liable to penal .servitude (3-7 years) or imprisonment W'ith hard 
labour (2 years). The ofienders may be arrested by the ow'iiei 01 
occupier ol the. land or their servants, and it the offenders assault or 
offer viok'nre by fire.irms or offensive weapons they are liable to l)e 
indicted tind on ciuu iction ininished lo the same exieiit as m the last 
offence. In 1844 the above pen.ilties were extended lo persons found 
by night on highw'ays in .search or ])nrsuit of g.ame. If thiee or more' 
tresp.a.ss together on land l>y night to take or ileslrov g.ime 01 r.ihhits, 
and any of f hem is armed with firearms, bludgeon or othei offensive 
weapon, they are liable to be indicted and on conviction .sentenced 
to penal .servitude (1-14 years) or imprisonment with hard labour 
(2 years). By “ day " time is me.'int from the beginning of the lirst 
hour before .sunrise to the end ot the first hour alter sunset, and by 
“ night " from the end of the first hour after suii.set to the beginning 
of the first hour before siinri.se (act of 1828, s 12 ; act of 1831, s 34). 
The time is reckoned by local and not by Greenwich time. 

The penaltie.s lor night poaching are .severe, hut encounters 
betw'cen the ow'iiers of sporting rights and armed gangs of piiachers 
have often been attended by homii ide It is to he ob.s(‘rvt‘(l that it is 
illegal and .severely ])imishal)le to .set trap> or loaded .spimg gnus 
foi poachers (Offences ag.’iinst th(‘ J’ei.son Act t80i, s. 31), wiierehy 
any griev'Oiis bodily harm is intcndi'd 01 may be caii.sed i*vcn to a 
tre.spa.sser, .so tlial the inclusions of poachers c.in be prevented only 
by personal attendance on the .scene of tlu ir activities ; and if Is to 
be ob.served also that thi‘ provisions ot the (i.'ime L.iw's .above .stated 
are, so l.ir as loncerns pnvate land, left to bi' eiifoiied by pnvale 
enterprise wifboiit tlie inteifereiice ol tlie police, with the result 
that m .some districts there are sienes ol piivate nocliirnal w.ii 
Even in the Night JtacJiing Act 1844, wlm li ;ij>j)he.s to highw.iys, 
the arrest of offenders is maili' by owners, oiiu|u<*rs 01 their ganie- 
I keepers. Tiie police were not gnen any dnect .luthority as lo 
j poachers until the Poaching 1 Prevention Act 1802, under whii h .1 
I constable is emjaiweri'd “on anv highway, street or public place, 
. lo .se.iicb any person whom be may have good cause to siispirt ot 
I coming Irom any land wiu'n* Ik* .shall h.ave been iinlaw'fiillv in .si‘.ircii 
I or pursuit of ' game,' or any ])ersons aiding or .'ibetting siicli jierson, 
I and having in bis posse.ssiuii any game iinlaw'fiilly olitained, or .iny 
j gun, jiart of gun, or nets or engines used loi tlie killing or taking 
I game ; ami also lo stop and se.iirh any cart 01 other (‘onvey;mce in 
j or upon which such constable or pean* otiicer shall have good cause 
I to susjiect th.it nils’ sue h game, or any such .11 lick* or thing, is being 
j earned bv' sut.h person “ It any siicli thing be lound the const. ibl * 
IS to detain it, and ajiply for a .sumnioiis .'igainsl t he oth*nder, sinnmon 
I iiig him lo .'ijipear before* a jutly sessional court, on conviilioii 
j l)c*fore w'hic h he may be fnu*d not more than / s, and lorleii.s tlie 
I game, guns, iVc , lound in Ins ]>ossission. In this act "g.ime’’ 
mcluclc's woodcock, snipe ancl i.nbluts, and the eggs ol grime birds 
*• otlier th in Inist.irds ; and the act .ipjdies to ]>o.Lelimg eilbei liy night 
. or l>y d,iy. In all cases ol sumni.iry conviction lor jio.k lung an ajijx'al 
lies to cpiarter sc*ssioiis In all r.ises of poaching the game, iVc , 
tak(*n may be loi led cd liy tlic* court winch tries the* ))oaclK*i 

Close Time. On ci*iliin d.ivs, and within jK*riods known as 
j “ clo.se tiinc*,” it i.s illeg.il lo kill d(*er or game. 'I'he jueseul close 
j times ill* as follows 


in his own occupation, .so far as rekates to game, , 
but is not so liable if he takes rabbits, snipe, ; 
woodc'.ock, qii.ails or rails, : Ij**^*!^ 1 

The net effi*ct of the common law .and the j J* ‘ 
game laws is to gi\ e the occiquer of lands and the ; deer 

owaier of sporting rights over them the following j 
remedies against persons w'ho infringe their light I * hcxi.sant 
to kill or take wild .animals on the land. i 
strangisr who cnt<*rs on the Land of another to p artndge* 


also criminally liable for game trespass if he has ; J lannigaii . . 

entered on the l.md to .se.irch for or in pursuit of . ihista'i’d (w'lJd lurk 
“ game “ or woodcock, .snipe, cpiail, landrails or 
rabbits. If the trespass is in the eJaytime (wdietlieron LancLs of the 
subject or in roval forests, S:c ), the penalty on conviction may not 


* Unless v.aried by order of lord-lieufenant. 
Except in Devon, Somerset and New I'oiest where to Sept 
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In England and Ireland the winded ^i^nie above named and hares 
iiiav not be killed on Sundays or Christmas Day. It is illegal to 
sell’ or expo.se for iiale hares or leverets in March, April, May, June 
and I Illy. It is illegal throughout the United Kingdom to buy or 
s(ijl winged game birds .itler ten days trom the begiunijig ot the 
close season as fjxed hy the English law (1831, s. 4 ; i8()0, s. 13). 
This prohibition ajrplies to the sale of liv'e game, Biilish or torei/m» 
and to the sale of liritish dead game. It is illegal to Jay poison tor 
game or ial)!»its I'xcept in rabbit boles, and it is illegal to kill game by 
fire irrns at niglit. Wild birds not within tlie list above given but of 
intcn st (or .sport are proli'cted by clo.se times fixed under the Wild 
Hirdr. FTolcction Acts, whicli may vary in each county of each 
kingdom. 

Licences, - Besides the rest i ictioiis on llie right to take or kill game 
whicli aiise out of tlu; Jaw as to ownership or occupation of the lands 
on which it is found, there arc further restrictions imposed liy the 
laws of excise. From the time ot Richard 11 . (1389) until iH^ the; 
right of person.s other tiian g:iinckeepcr.s properly dc])utcd by the 
Jtird of a nuiTior to take game was made to depend on the social 
rank of the person, or on the amount ot his interest m land, which 
ranged from a 40s. trechold (in 1389) to /loo a year (1^71). These 
restrictions were abolished in 1831, and ttie right to kill game was 
made conditional 011 the possi^ssiou of a game certiheate, now called 
a game licence m Great Britain (act ol 1831, ss. o. 23). By s. 4 of the 
Gane' Jacences Act i860 “ any person, beiore be shall in (ireat Britain 
take, kill or pursue, or aid or assi.st in any manner in the taking, 
killing or pursuing, by any means whatever, or use any dog, gun, 
net or other engine for the purpo.se of taking, killing or pursuing any 
game, or any woodcock, snipe, ([uail, landrail, or any coney, or any 
deer, shall take out a proper licence to kill game under this act " - 
subject to a penalty ol ;^2o. There an- certain exceptions and 
ext'inpUons a.s to niyjil jjersonages, royal gamekeepers, and with 
lefereiK'** to taking woodcock or snijK* liy iiet.i or springes, liy coursing 
or hunting hares or deer, or killing <iei‘r, nibbits or hares (Ilan ^ 
Acts 1848, Game Licences Act 1860) in certain enclosed lands by 
the owners or occupiers. A licence is not reijuired for beati'is and 
assistants who go out with liolders of a game liceiici*. The licence 
IS granted by tlie Inland Revenue DejiartmeuL 1 'hc issue is regu- 
lated l>y the Game Licences Act i860 as amended by tlic Customs 
and Inland Revenue Act 1883. Tin* lic(‘nces now in iise are of four 
kinds : — 

Those taken out alter 31st July 

'lo expire on the nexi 3 isf july . . . . o o 

To expiie oil tlie next Octolier .200 

'those taken out after ist Novembei 

To expire on the next 31st |uly . . . .200 

riiose taken out for any continuous jK'riod of ioiir- 

teen days specified in the liceiK.e . . .too 

In the case of gamekeepers in Ciri^at Britain for whom the employer 
pays the iluty on ni.Ue .seivaiits, the annual licence fee is £2^ 
but the licence extend.s only to lauds 011 which the emj 7 loyer has a 
right t<i kill game. A licence granted to a person in his own right 
and not as gamekeeper or .servant is effective throughout the United 
Kingiloin. 'the game licence iloes not authorize trespass on the lands 
ol others in .search ot game nor flic .shooting of game, &C., at night, 
and is forfeited on a conviction of game tre.spu.ss (1831, s. jo ; i8C)o, 
s. 11). Pel. sons who have game licences need not have a gun licence, 
but the j)Os.se.ssion of a gun licence does not cpiality tlie holder to kill 
game or even rabbits. 

'fhe .sale ol game when killed is also .subject to statutory legulation. 
ti.iniekeepers may not sell game except under the autbority of their 
employer (1831, s.s. 17, 23). Per.sons who hold a full game licence 
may sell game, but only to person-s who hold a licence to cleal in gaim*. 
These iKeiices an* anuiial (exjhrmg 011 the isl ol ( uly), and are granted 
III ].ondoii by justices ot the peace, and in the re.st of England by 
the council ol the boroiigJi or urb.iii or rural tlfslrict in wJiich the 
dealer seeks to carry on business (1831, s. iS ; 1893, c. 73, s. 27), 
«ind a notice of the i*xistence ol tin* lieence must be jiosted on the 
licen.sed i)remi.ses. A licence must be taken out tor each shoi>. 
'file follow iiig persons are dis.jualified lor holding the licence : inn- 
keepers, jimsons holding licences to sell intoxicants, owners, guards 
or liiivers of mail-carts, stagecoaches or jiublic conveyances, carriers 
and higglers (1831, s. 18). Tliis enactment interfeies with the grant 
ol game licences (o large stores w'liicli :iIso have liciMices to .sell beer. 
'Pile licensed de.il<M may buy British game only fiom pet .sons who 
are l.iwiullv entithnl to sell game tVmviction of an offence under the 
Game Act 1S31 avoids the licence (h. 22). The local licence must 
also be supplemt'iitetl by an excise licence for which a fee of /2 is 
charged. Licensed de.ders in game are jirohibitcd from selling game 
killed in the Unitetl Kingdom from the tenth da> after the beginning 
of clo.se time to the end of that period. The provisions above stated 
iind<*r the act of 1831 applied only to England, but w^ere m i860 
extended to the rest ot the United Kingdom, and were in 1803 
ajiplied to dealers in game imported from abroad. 'i‘he main effect 
ot the .system ot licences is to prevxmt tlie disjiosal ot game by 
poach* *8 rather than to benefit the icvenue. 

Deeu Deer arc not included within tlie definition of game in 
any of the English game laws. Deer-stealing was very seriously 
punished by the old law, and under an act of 9 George I. c. 22, 


known as the Waltham Black Act, j:)assed because of the depredations 
of disguised deer -stealers in Kpping Forest, it was under certain 
<:ircum.stanccs made a capital offence. At pre.sent offences with 
relcreiice to deer are included in the l.a.rceny Act j S61. It is a felony 
to hunt or kill deer in enclosures in forests, chases or purlieu.s, or in 
enclosed laud where dwr is usually kept, or after a previous con- 
i virtion to liuul or kill clccr in the ojion parts of a fore.st, &c., and 
certain minor provisions are made as tf» arrest by foresters, lorfeilure 
of venison unlawfully po.s.scssed and lor unlawfully setting traps for 
deer. Tliese enactments do not prevent a man from killing on his 
ow'u land tlecr w'hich have .strayed there {Threlkeld v. Smithy 1901, 
2 K.B. 531). In Scotland the unlawful killing of deer is punished as 
theft. 

— The owner or occupier of land has no property in the eggs 
of w'ild birds found on his lands unle.ss he takes them up. But under 
s. 24 of the Game Act 1831 a penalty of 5&. per egg is incurred by 
j)cr.sons who unlawfully {i.e. w'itfiout being, or having licence from, 
the person entitled to kill the game) and wilfully take from tht; nest 
or destroy in the ne.st the eggs of any game liird, or of a swan, wild 
duck, teal or widgeon. Similar provisions exist in Ireland under an 
act of 1698, and by the roaching Prevention Act i8f)2 (United 
Kingdom) jxiwer is given to constables to search persons suspected 
ot poaching and to take from them the eggs ol pheasants, partridges, 
grouse or black game. And the Wild Birds Protection Acts deal with 
eggs ol all wild birds except game, and swans. 

Damage to Crofys hy Grtmi?. -- Where an occupier of lands has not 
the right to kill game or rabbits he runs the risk of suffering damage 
by the dejircdations oi the protected animals, which he may not kill 
without incurring a liability to summary conviction or for breach 
of the conditions on wliiili he holds the land. At common law the 
owner ol land who has reserved to himself the sporting rights, 
and his sp irting tenants, mu.st use the reserved rights reasonably, 
'riiey are Ji.ible lor any damage wilfully or unnecessarily done to 
the crops, &C., ol the occupier, such as trampling down standing 
crops or breaking hi‘dges or fences. They are not directly liable to 
the oecui>ier tor dain.ige done to the crojis by game bred on the land 
or frecjuc nting it in tlie ordinary course of nature ; but are not entitled 
to turn down game or rabbits on the land. And if game or rabbits 
•ire lor the jnirposes of sport impoited or artificially raised on land, 
the person who breeds or brings them there is liable for the damage 
done to the crojis ol adjoining owners or occupiiTs [Favrer v. Nelson, 
^5 Q.B.D. 258: Jiirkbeck v. Paget, 31 Bcav. 403; Hilton v. 
Green, 1862, 2 F. A:' F. 821). 

Recent legislation has greatly increased the rights ot the occujiiers 
ol land as against the owners of sporting liglits over it. As regards 
hares and rabbits the occupier’s rights are regulated by the Ground 
Game Act i88o (which is expressed to be made “ in th»‘ interests of 
good liusbandry and for the better .security of capital and labour 
invested in the’ cultivation of the soil ”). By that act the occupier 
of land as incident to and inseparable trom his occujiatiou has the 
right to kill and take hares and rabbits on the land. The right is 
indeleasible and cannot be divested by contract with the owner or 
landlord or even by letting the occiijiicr’s sporting rights to another. 
But where apart from the act the right to kill game on tJie land is 
vested in a person other than the occupi<*r, such jicrson has a right 
concurrent with the statutory right of the occupier to lake hares 
ami rabbits on the land. 'Lhe act does not extend to common lands 
nor to lands over which rights of grazing or jiasturagc for not more 
than nine months in tin; year exi.st. Consequently over .such land.s 
exclusive rights of killing ground game still continue, and the law 
appears not to ajijily in ca.ses w'here a special right of killing or taking 
ground game vesb'fl beiore the 7lh of September 1880 in any person 
(other than the landlord) by statute, charter or franchise (s. 5). 
'riie mode of cxerci.se ol the occujiicr’s riglit is subject to certain 
liiuiLitions. The ground game is only to be taken by him or by 
persons whom he lias duly authorized in writing, who must be 
members ot his family or his servants or bona lide employed by him 
for rew^ard to take ground game. The written authority must be 
ppdiiced on demand to persons having concurrent rights to take and 
kill the gjound game (s. i (i) (c)). Firearms may not bo used by 
night, nor may poison be used, nor may spiing traps be set except 
in rabbit holes (s. 6) ; nor may ground game be killed on days or 
seasons or by methods prohibited by statute in 1880 (s. 10). 

In the case ot moorland and uncnclo.scd lands (which are not 
arable and do not consist of .small detached jxirtions of Jess than 25 
acres) the occupier may between the isl of Seiitember and the 3Jst 
ot March kill and take ground game ; but between the ist of 
September and the loth of December firearms may not be used 
(t88o, s. I (3) : 1906, s. 2). In the case of such lands the occujiicrs 
and the owners of the sporting rights may l>etween the ist of Set>- 
tember and the loth of December make and enforce for their joint 
benefit agreements for taking the ground game. The Agricultural 
Holdings Act 1 906 (operating from 1909) deals, inter alia, with damage 
to crops by deer and winged game, but does not apply to damage 
b>- hares or rabbits. The tenant of agricultural land is entitled to 
comjiensation for damage to his crops exceeding is. per acre over the 
aro.i affected if caused by game, “ the right to kill or take which is 
vested neither in him nor in any one claiming under him other than 
the landlord and which the tenant lias not permission in w'riting to 
kill " (s. 2). The right of the tenant is indefeasible and cannot be 
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contracted away. Disputes as to amount arc to be settled by 
arbitration ; but claims to be effectual must be made as to growing 
crops before reaping, raising or iecdiiig off, and as to cut croj>s before 
carrying. In the ca.se of contracts of tenancy created before the ist 
of January iqoo, allowances arc to be made if by llicir terms com- 
pensation for damage by game is stipulated ior, or an allowance of 
an agreed amount for damage by game was expressly rnadt* in fixing 
the rent. The compensation is payable by the latvdlord subjc»ct to 
his right to ])c indemnified in cases where the sporting rights are not 
vested in him. 

Spotting Rights, — Si>orting rights rights of fowling or of 
sliooting, or of taking or killing game or rabbits, or of fishing), when 
severed from the occupation of land, arc subject to income or projicrty 
tax, and to assessment for the pnqx>se of local lates (Rating Act 
1874) ; and in valuing land wdicthcr for rates or taxes th<‘ value of the 
sporting rights is now an important and often the chief item of value 
in beneficial occupation of the land Where the sporting rights are 
the landlord's, the rate thereon is paid in the first instance by the 
tenant and deducted from his rent. Where the sjiorting right is 
reserved and let, the rating authority may rat<* eitlier the landlord 
or the sporting tenant as occupier of the right. The Ground Game 
Acts have not affected the lialiility to assessment of concurrent rights 
of killing hares and rabbits reserved by a landlord, or ot a concurient 
right granted by the occupier (Ryde (2ncl ed.), 385-3^17). 'I'hc owner- 
ship of sporting rights severed from the ownership or occiqiatiou ot 
the land over which they are exerci.sal)le is not an interest m land 
giving the electoral franchise or a claim for comp<‘iisatioii it the laiul 
is taken under the Lands Clauses Consolidation Acts. 

Scotland , — By the hw of Scotland all men have right an<l privilege 
of game on their own estates as a real right incident thereto, wiiich 
does not pass by an agricultural lease* (‘xcept by expre.ss words, or 
in the case of ground game by flic act of 1880. The landloid is 
liable to the tenant for damage done to the surface of the lands in 
exercise of his right to the game ami also tor extraordinary tlamagc 
by ovcr-presei ving or over-stocking. Ifndcr an act of 1877 he was 
liable for excessive damage done ))y rabbits or game re.served to or 
retained under a lease granted atter the rst of January 1878, or 
reserved by presumption of common law; this act from 1000 on- 
wards is superseded by the provisions of the Agricultural Holdings 
Act i()of>. Night jioactung is punished by the .same act as in England, 
and day poaching by an act of 1832 and tlie act of 1882. Until 1887 
poaching by night under arms was a capital offence. Tlie definition 
of game in Scotland for purjioses of night ]>oacliing is tlie .siimc a.s 
in England. The provisions of the act of 1832 as to game tn^spass 
by day a])ply also to deer, loe, rabints, wcKxlcock, snipe, rails and 
wild duck ; but in oilier re.spects closely resemlde tho.se of the 
English act of 1831. 

Offences against the game laws are not triable bv jiiriici s of the 
peace, but only in the sheriff court. The close time tor game buds in 
Scotland is the same as in England, so iar as dealing in them is 
concerned, but differs .slightly ns to killing. Black game may not be 
killed between the 10th of i)ecember and tlie 25111 of August, nor 
]itarinigan between the loth of December and the 20th of August. 
There is no close time for red, fallow or roc deer, or ratibits By an 
old Scots act of i(»2i (omitted Irom the recent wholesale repeal of 
such acts) no one may lawfully kill game in Scotland who <lo(*s not 
own a plough-g,ate of land excejit on the hmd of jK-rsou .so qiinlitied. 

Ireland. -The common law as to game is the .same ior Ireland as 
for England. The game laws of Irelaml an* contained partly in acts 
passed prior to the union (1O08, 1707, 1787 and I7 <j 7), partly in atts 
limited to Irekind, and a.s to the re.st in acts common to tin* whole 
United Kingdom. 

Under the acl of ido8 no one may kill game in Ireland who has not 
a treehold worth /■40 a year or ;^iooo net personality, and elaborate 
provisions arc made by that and later acts against the keeping of 
sjxirtiug dogs by persons not qualified by estate to kill game. Brit ish 
officers and soldiers in Ireland appear to have been mucli addicted 
to poaching, and their activities were re-strained ])y enactments of 
1698 and 1707. 

Night poaching in Indand is dealt with by an act ot 1 826. Trespa.ss 
on lands m pursuit of game to which the landlord or le.'isor has l>v 
rcst'rvation exclusive right is summarily punisliahle under an act 
of 1864, which includes in the definition of game, w’oodccx k, snipe, 
quails, landrails, wild duck, widgeon and teal. Under the I.and .Vet 
1 88 1 the landlord of a statutory holding may at the commeiicenn-nt 
of the term subject to the Ground Game Acts retain and cxerci.se the 
exclusive right of taking “ game " a.s above defined. 

A game licence is not required for taking or killing rabbits. But 
in other respects the law as to game licences, dog licences and lic,ences 
to deal in game is the same as in (ireat Britain. 

British Possessions Abroad. -The Engli.sh game laws havi* not 
been carried to any colony as part of the personal law of the colonists, 
nor have they been extended to them by imperial or colonial legi.sla- 
tion. But the legislatures of many colonies have pas.scd acts to 
preserve or protect native or imported wild animals, and m some of 
these statutes the protected animals are de.scribed as game. The.se 
statutes are free, from feudal prepossessions as to .sporting rights, 
and are framed rather on the line.s of the Wild Birds I’rotcction Acts 
than on the English game laws, but in some possessions, e.g. Quebec, 
sporting le.ases by the crown are recognized. The acts since 1895 


are indicated in the annual summary of colonial legislation furui.shed 
m Journal of the Society ol Comparative Legislalion. 

See also Oke’s iiunie Law^^ 4th ed . by Willis Bund {1807) ; Warry 
Game Laws of Rnglami (iScjy) ; Mai chant and Watkms, Wild Birdl 
Protection Ait {i 897) . (\V . jr. 

GAMES, CLASSICAL. 1. Pnhhr (fdiucs,- The public games of 
(d-eere (aywvev) and Rome {Lud/) cfm.si.sled in athletic contests 
and spei'tacles of various kinds, generally connected with and 
forming part of a religious observance. Probaldy no institution 
exercised a greater inffuence in moulding the national cliaractcr, 
and producing that unicjue type of physical and intellectual 
beauty which we see reflected in (Ireek art and literature, than the 
public contests of Greece (see Athletic ; Attilictic Sports). 
Vor them each youth was trained in the gymnasium, they were 
the central marl whither poet, artist and merchant eacli brought 
his wares, and the ('ommon ground of union for c \'ery member of 
the Hellenic race. It is I0 Uirccee, then, that we must look for the 
earliest form and tlu* killcst development of ancient games. The 
shows of the Roman circus and amjiliilheatre were at best a 
shadow', and in the later fJay.s of the cmjure a trav(‘sty, of the 
Olympia and IVthia, and recpiire only a cursory notice. 

'J'he earliest games of which we ha\'e any record are those at 
the funeral of Patroclus, which form the subject of the iwenly- 
ihird Iliad. They are notew'orthy as showing that arcek 
Greek games wen; in their origin clearly conncrled witli ' 

religion ; either, as here, a part of the funeral rites, or else 
instituted in honour of a god, or as a thank-offering for a victory 
gained or a calamity averted, or in exj)ialion of some crime. 
Each of the great contests was held near some shrine or .sacred 
place and is associated with some deilv or mythical hero, ft 'vas 
not before the 4th ('entiiry that this honour w'as ])aifl to a li\ mg 
man (see Plutarch, Lysandcr, t8). 1 hc games of the Iliad and 
‘those of the ()dys.s€y at the court of Alcinoiis are also of intere.st 
as show'ing at what an early date* the distinctive forms oi Grei k 
athletics -boxing, wrestling, putting tlu* weight, the foot and 
the chariot race- were determined. 

The Olympian gaine.s were the earliest, ami to tlx* last they 
remained the most celcbrak'd of the four national festivals. 
Olymipia was a naturally em lo'-ed spot in the rich plain of Elis, 
hounded on the N. )>} the rocky hi’igiits ol ('ronion.and on the S. 
and W. h\ the Alphens and its tributary the ('huleus. 'Phere was 
the grove of Altis, in which were ning(‘(l the statues ol the 
victorious athletes, and the temple of Olympian Zeus with the 
chryselephantine statue of the god, the masterpiece of Pbeidias. 
There Heiacles (.so ran the l(*gr*n(l which J’indar has introduced 
in one of his finest odes), w hen he had eonfjuered h'dis and slain its 
king Augcas, consecrated a temenos and insliliited games in 
honour ol his victory. A later legend, wbii h pn)])ably einbodii s 
historical fact, tells how, when Gnx'ce was torn bydisst'nsions mid 
ravaged by peslileiK'c, Ipbilus inqiiirvd nf tlir orach* for Ih'Ij), 
and w^as bidden restore the games which had lallen int(> 
desuetude ; and there was in the lime of Pau.sanias, suspended 
in the temple of Hera at Olynijiia, a l)ron/e disk whereon win* 
inscribed, with the regulations of llie games, the names of 
Ipliitiis and Lycurgus. f rom this we may safedy infer that the 
games were a |)nmiti\'e ol>.ser\'ance of the ICleians and Pi.sans, and 
first acijuired their (‘elebrily from the powerful coiieurrence of 
Sparta. The sacred armistice, or cessation of all Jiostilitics, 
during the month in which the games were lield is also credited 
to Iphitus. 

In 776 n.c. the Eleians engraved the name of their countryman 
Coroebus as victor in the foot race, and thencclorward wt have 
an almost unbroken listof th(‘ victors in each succeeding Olympiad 
or fourth recurrent year. Por the next fifty years no names 
occur hut tho.se of Eleians or their next neighbours. After 720 
B.c. we find ('orinthians and Megarcans, and later still Athenians 
and extra- Peloponnesians, 'i'lujs what at first was nothing more 
than a village feast became; a l)ond of union for all the branches of 
the Doric race, and grew in time to be the high festival to which 
every Greek gathered, from the mountain fastnes.scs of 'I'hessaly 
to the remot(;st colonies of Gyrene and MurseilJes. It survived 
even the extinction of Greek liberty, and had nearly completed 
twelve centuries when it was abolished by the decree of the 
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Christiiin omperor Theodosius, in the teiith year of his reign. 
The last Olympian victor was a Romanized Armenian named 
Vanastad. 

Let ns attempt to call up the scene which Olympia in its palmy 
days must have presented as the great festival approached. 
Heralds had |)rt>rJaimed throughout Greece the truce of (iod.’’ 
So religiously was this observed that the Spartans chose to risk 
the liberties of Greece, when the I\*rsians were at the gates of 
Pylae, rather than march during the holy days. Those white 
lents which stand out against the .sombre grey of the olive groves 
belong to the Hellanodicae, or ten judges of the games, chosen 
one for each tribe of the l^leians. They have been here already 
ten months, recei\ ing instruction in their duties. All, too, or 
most of the athletes must have arrived, for they have been 
\mdcrgoing the indispensable training in the gymnasium of the 
Altis. Rut along the “ holy road ” from the town of Elis there 
are crowding a motley throng. Conspicuous in the long train of 
pleasure-seekers are the (hoipot or sacred deputies, clad in their 
robes of offic e, and bearing wdth them in their carriages of state 
offerings to the shrine of the god. Nor is there any lack of 
distinguished visitors. It may be Alcil)iades, who, they say, has 
entered no less than seven chariots ; or (lorgias, who has written 
a famous for the occasion ; or the sophist Tlippias, 

who boasts that all he bears about him, from the sandals on his 
feet to the dithyrambs he carries in his hand, are his own manu- 
iacture ; or Action, who will exhibit his picture of the Marriage 
of Alexander and Roxana— the picture which gained him no less 
a prize than the (laughter of the Tlellanodices Praxonides ; or, in 
an earlier age, the poet-laureate of the Olympians, Pindar him- 
self. One feature of the medieval tournament and the modern 
racecourse is wanting. Women might indeed compete and win 
prizes as the* owners of teams, but all except the priestes.ses of 
Demeter were forbidden, matrons on pain of death, to enter the 
enclosure. 

At daybreak the athletes presented Ihein.selves in the Pouleu- 
terium, where the presidents were sitting, and proved by witnesses 
that they were of pure Hellenic deseetit, and had no stain, 
religious or c ivil, on their character, leaving their hands (»n the 
bleeding victim, tliey swore that they had duly qualified them- 
selves by ten months' continuous training in the gynmasium, and 
that they would use no fraud or guile in the sacred contests, 
'fhence tlu'v proceeded to the stadium, where they stripped to 
the skin and anointed them.selves. A hcTald proclaimecl, “ Let 
the runners j)ut their feet to the line," and called on the spectators i 
to challenge any disqualified by blood or character. If no 
I Injection w'as made*, they were started l)y the note of the 
trumpet, running in heats of four, ranged in the jilaces assigned 
them by lot. The presidents seated near the goal adjudged the 
victory. 'J'he foot race; \vas only one of lwenty-fc»ur Olympian 
contests which l*ausanias enumerates, though wt must not 
suppose that these w'ere all exhiliited at any one festival. Till the 
77th Olympiad all was concluded in one day, but afterwards the * 

fea.st W'Hs extended to five. I 

! 

Tlio (w<lcr ol tlu' Kamos is for llio most ])arl a matti-r o1 conjocturo, ; 
hut, rouKlily sl)o.ll^mK, th<* lu.storical order ol their instil iilioii was ' 
lollowi'il. We will now th sciibe in this order tin* most imjMulant. ■ 

(1) Tile /'oof ui<r. Jmu- the first 13 Olympiads the Spofios, or ' 
single lap ot the stadium, whicli was 200 yds long, was the only 
contest 'file Siav\oi, iu which the course was traversed twic'e, j 
was added m the i.jth Olympiad, and m tlu- i_«jth the 56 \(xos, or : 
long race, of 7, u or, according to the highest computation, 24 laps, | 
about m. m length. We are told that the Sjuirtaii Lacias, alter 
winning this race, dropped down dead at the goal. There was also, 
lor a short time, a race in heavy armour, which Plato highly com 
mends as a pieparation lor active service. (2) W restiinfr was intro- 
duced in the j 81 h Olympiad. The importance attached to this 
exercise* is shown by the very word pa/aestra, and Plutarch calls it 
the most artistic and cunning of athletic games. 'I'lie practice 
(littered little from that ol modem times, save that the wrestler’s 
limbs were anointed with oil and .sprinlded with sand. The third 
throw, which decided the. victory, passed into a proverb, and strug- 
gling on tlie ground, such as we .see in the fainou.s .statue at Florence, 
was not allowed, at least at the (')!ymjua. (3) In the same year was 
introduced the irivra0\ov (pentathlon), a com])ination of the five games 
enum<*rate(i in the welLknown pentameter ascrihed to Simonides: - - 

a\fta, jro 5 u*Aei'>;r, Sutkoi', aKovra, 7ra\yjy. 


Only the first of these calls for any comment. The only leap pract iscd 
sccm.s to have been the long jump. The Icapcrs mcrea.scd Oicir 
momentum by means of aXrTjpa or dumb-bells, which they swung 
in the act of leaping and dropped as they “ took off.” The take-off 
may have been slightly raised, and some commentators with very 
little warrant have .staled that .spring-boards were used. The r<;cord 
jump with which lUiayllus of Croton is credited, 55 ft., is incredible 
with or without a .spring-board. It is di.sputcd whether a victory iu 
all five contests, or in three at least, was required to win th(‘ tr^vraOxov. 
(4) The rules for boxing were not unlike tho.se of the modem ring 
(sec Pugilism), and the chiel difference was in the use of tlic caestus. 
This in Greek tinu's consisted of leather thongs hound round the 
boxcr’.s fists and wrists ; and the weighting with lead or iron or metal 
studs, which made tlie cacstus more like a ” knuckle-duster ” than 
a boxing-glove, was a lat(T Roman develoj^ment. 'I'he death of an 
antagonist, unless proved to be accidental, not only disqualified for a 
prize but was severely punished. I'he use of ear-guards and the comic 
allusions to broken ears, not noses, suggest that the Greek boxer 
did not hit out .straight from the slioulder, but fought windmill 
fashion, like the modern rustic. Iu the pancratium, a combination of 
wTCstling and boxing, the u.se ot the caostus, and even of the clenched 
fi.st, was disallowed. (5) 'I'lie ctiariot-race had its origin in the 23rd 
Olympiad. Of the liipixidrome, or rac(X'our.se, no traces remain, 
but from the descrij)tion of Pausanias we may infer that the dimen- 
sions were approximately i(>oo ft. by 400. Down the centre tlienr 
ran a bank ol earth, and at each end of this Iiank was a 1 iiriiing-po.st 
round which the chariots had to pass. ” '] o shun the goal with rapid 
wlieels ” retjuired botii nerve and .skill, and the charioteer ])layed a 
more important part in the race than even the mcKlern jockey. 
Pau.sani4i.s tells us that horses would sliy as they j)a.s.sed the fatal .siiots. 
The places of the chariots were determined by lot, and tliere were 
elaborate arrangement.s for giving all a laii“ start. The number of 
chariots that might apj)eai on the course at once is uncertain. 
Pindar {Pyi/i. v. 4b) prai.ses Arcesilans of Cyrene tor liaving brought 
off his chariot uninjured m a contest where no lewer than forty took 
jiart. The large outlay involved (‘\chul(‘d all but rich competitors, 
and even kings and Ivnints eagerly contested the jjalni. Thus in 
the list ot victors we tind the names of ('yloii, the would-be tyrant 
ot Athens, Pausanias the Spartan king, Archelaiis ot Macedon, Gelou 
and Hiero of Syracuse, and 'I heron ot .Agrigeiitum. Chariot -races 
with mules, with mares, with two horses in place of lour, were 
successively introdnc(*d, but none of these present any sju'cial 
interest. Races on Imrseback date Iroin the 33rd Olympiad. As the 
course was (lie .same, success must have dcpend<*d on skill as luucli 
as on swiftness. Lastly, there were athletic contests ot the same 
description for boys, and a conijietition of heralds and Irurnpeters, 
intioduced in the 031x1 Olyiiijuad. 

'I'he prizes were at lir.st, as in ttie Homerie limes, of some intrinsic 
value, but alter the bth Olympi^ul the only prize for eaiij contest 
was a garland of wild olive, which was cut with a golden sickle Irom 
the kallistephanos, the sacrml Inx* brought by Hercules “from tlic 
tlark fountains ol Isler in the land ot the Hyperboreans, to be a 
shelter common to all men and a crown of nol>Je deeds” (Pindai, 
()I HI 18). Greek writeis liom Herodotus to Plutarch dwx'll with 
tx>m})laceni y on the magnanimity ol a people w ho i:ared lor nothing 
but honour and weie content to struggle lor a con ujffilile crown. 
But (hough tlu* (ireek games present in thi.s resjiect a l.ivourable 
contrast to the gieed aiul gambling ol I be u>>derii racecourse, yet 
to lepresent men like Milou and Dainoxenus as actinited by jiuie love 
ot glory is a jdeasing lielioii of the niorali-*ls. The successlul allilele 
received in addition to the iruinedi.ite honouis vx'ry .subst.iiiticd 
rewards. A herald proelaimed his iianii', his parentage and his 
country ; the Hellanodicae look fiom a table ol ivory and gokl the 
olivx: crown and j^l.iced it on his head, and in Ids hand a branch ol 
palm ; as he marched in the sncnYl revel lo the lenqile 0/ Zeus, Iiis 
Jrieuds and admirers .sbovven-d in his j)atli llow’ers and co.stly gifts, 
singing the old .song ol Archilochus, rriveWa KaWivihc, and his name 
wxis canonized in the Gieek calendar. Fresh honours and rew.iid-. 
awaited him on his leliirn iioiiu' Tl he was an Athenian lie receiveci, 
according to the law' oi Solon, 5i>o drachmae, and free rations for 
life in the l*rylaneum ; it a Sjiartan, he had as his jnerogative the 
post of honour in battle. Poets like J*indar, Simonides and Fiiripides 
.snug his praises, and scnlj>1ors like IMieidias and Praxiteles wi*re 
engaged by tlu* state to t.irv’e his statius \Vt* even read of a breach 
in the town walls being made to admit him, as if the common road 
were not good enough for such a hero , ami tluTc are well-attested 
instaiu es c»l altars being built and sacrifices offered to a sueres.sful 
athlete. No wonder then that an Olympian prize w.is regarded 
as the crow*n of human liapyiincss. t'icero, with a Roman’s contempt 
lor Greek frivolity, observ^es w'ith a .sneer that an Olynijiian victor 
receives more honours than a triumphant general at Rome, and tells 
the story ol the Rhodian Diagoras, who, liaving himself won the 
prize at Olympia, and seen his two sons crowmod on the same day, 
was addressed bv a Laconian in these words: -‘‘Die, Diagoras, 
for thou hast nothing short ol divinity to desire.” Alcibiades, 
when .setting lortli his services lo the state, puts first his victory at 
Olympia, and the prestige he had won lor Athens by his magnificent 
display. But perhaps the most remarkable evidence of the exag- 
gerated value which the Greeks attached to athletic ]>row'e.ss is a 
casual expression which Thucydides employs when describing ttic 
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cntliiisiastic reception ol Brasidas at Scione. The state, he says, 
voted him a crown ol and the multitude flocked round him and 
decked him with garlands, as though he weie an athlete. 

The Pythian games originated in a local festival held at 
Delphi, anciently called Pytho, in honour of the Pythian Apollo, 
and were limited to musical competitions. The date at which 
they became a Panhellenic ayutv (so Demosthenes calls them) 
cannot be determined, but the Pythiads as a chronological era 
date from 527 b.c., by which time music had been added to all the 
Panhellenic contests. Now, too, these were held at the end of 
every fourth year ; previously there had been an interval of 
eight years. The Amphictyones presided and the prize was a 
chaplet of laurel. 

The Nentcan games were biennial and date from 516 B.c. 
They were by origin an Argive festival in honour of Nemcan 
Zeus, but in historical times were open to all Greece and 
provided the established round of contests, except that no 
mention is made of a chariot-race. A wreath of wild celery was 
the prize. 

The Isthmian games, held on the Isthmus of Corinth in the 
first and third year of each Olympiad, date, according to Eusebius, 
from 523 B.c. They are variously reported to have been founded 
l)y Poseidon or Sisyphus in honour of Melicertes, or by Theseus 
to celebrate his victory over the robbers Sinis and Sciron. Their 
early importance is attested bv the law of Solon which bestowed 
a reward of 100 drachmae on every Athenian wlio gained a 
victory. The festival was managed by the C'orinthians ; and 
after the city was destroyed by Mummius (146 b.c.) the presidenev 
pa<;sed to the Sicyonians until Julius Caesar rebuilt Corinth 
(46 B.c:.). They probably continued to exist till Christianity 
i)ecaine the religion of the Roman empire. 'Che Athenians were 
closely connected with the festival, and had the privilege of 
tyroedria, the foremost seat at the games, while the Kleans WTre 
iibsolutc’ly excluded from participation. The games included 
gymnastic, ecpiestrian and musical contests, differing little from 
those of the other great festivals, and the prize was a crown made 
at one time of parsley (more probably wild celery), at a later 
f)eriod of t)inc. The importance of the Isthmian games in later 
limes is shown by the fact that Flamininus chose the occasion 
for proclaiming the liberation of Greece, 196 b.c. 'Hiat at a 
later anniver.sary (a.d. 67) Nero repeated the proclamation ol 
Flamininus, and coupled with it the announcement of his own 
infamous victory at Olympia, shows alike the hollowne.ss of 
the first' gift and the degradation which had befallen the Greek 
games, the last faint relic of Greek nationality. 

The Ltfdi Piiblin of the Romans included feasts and 
theatrical exhibitions as well as the public games with 
Roman alone we are concerned. As in Greece, they 

were intimately connected with religion. At the 
beginning of each ciA'il year it was the duty of the consuls 
to vow to the gods games for the safety of the commonwealth, 
and the expenses were defrayed by the treasury. Thus, 
at no cost to themselves, the Roman public were enabled to 
indulge at tlie same time their religious feelings and their love of 
amusement. Their taste for games naturall}' gr w till it became 
a p)assion, and under the empire games were looked upon by 
the mob as one of the tw'o necessaries of life. The aediles who 
succeeded to this duty of the consuls were expected to supplement 
the state allowance from their private piirse. Political adven- 
turers were not slow to discover so ready a road to popularity, and 
what ot first had been exclusively a state charge devolved upon 
men of wealth and ambition. A victory over some barbarian 
horde or the death of a relation served as the pretext for a 
magnificent display. But the worst extravagance of private 
citizens was eclipsed by the reckless prodigality of the ( aesars, 
who .squandered the revenues of whole provinces in ( atering for 
the mob of idle sightseers on who.se favour their throne de- 
pended. But though public games played as important a part in 
Roman as in Greek history, and must be studied by the Roman 
historian as an integral factor in social and political life, yet, 
regarded solely as exhibitions, they are comparatively devoid of 
interest, and we .sympathize with Pliny, who asks his friend how 


any man of sense can go day after day to view the same dreary 
round of fights and races. 

It is easy to explain th(‘ difTcrent feelings which the games 
of Greece and of Rome excite. The Greeks at their best were 
actors, the Romans from first to last were spectators. It true 
that even in Gr(‘ek games the prolessional element played a large 
and ever-increasing part. As early as the filh century ux. 
Xenophanes complains that the wrestler's strength is preferred to 
the wisdom of the philosopher, and Euripides, in a weU-km)wn 
fragment, holds up to .scorn the br wny swaggering athlct(‘. 
But what in Greece was a p)erversion and ackncnvk'dgi'd to bt‘ 
such, the Romans not only practised but lu*ld up as their ideal. 
No Greek, however high in birth, was a.shamed to coTnj)ete in 
person for the ( )lympic crown. 'J’he Roman, though little inferior 
in gymnastic exerri.s(‘s, kej)t .strictly to tlie privacy of the 
palaestra ; and for a patrician to ap)pear in public as a charioteer 
is stigmatized by tin; .satirist as a mark of shameless effrontery. 

Roman games are generally classified as fixed, extraordinary 
and votive ; but they ma)' be more conveniently grouped accord- 
ing to the place where they were held, viz. the circus or the 
amphitheatre. 

For the Roman world the circus was at once a political club, a 
fashionable lounge, a rendezvous of gallantry, a betting ring, 
and a playground for the million. Juvenal, speaking loo.sely, scys 
that in his day it held the whole of Rome : but there is no reason 
to doubt the precise statement of V. X'ictor, that in the Circus 
Maximus there were seats for 350,000 sf)ectators. 

Oi tlu‘ various T.udi Cinen^es it may he cnoiadi Ijcrc to give .1 
.short account of the most impoitant, the Ludi Mugui or Maximi. 

Initiati'd according to legend by Tarquiiiius Prisms, the i.iuit 
Magni were originally a \’otiv(’ least to Cajutolme Jupiitcr, ))romis(’d 
by the gen(*r.'d when he took the Held, and ]>ct formed on his retutu 
fiom the annual campaign 'I'lu*y tlms po'sented the aiipearaiiee ol 
a military s])ectach‘, or lather a ri*\ ie^w of the whole burgess torce, 
which marelied in solcunn proct'ssion from the capilol to the foium 
and thence to the circus, which lay between the Palatine and \ven- 
tine. Jurst came the .sons ot patiiciuns mounted on horsebaek, 
next the rest of the bntghers ranged accoidmg to tln ir milil.iiv 
classes, alter them tin* athletes, naked save tor I lie girdle lonnd 
tlieir loins, then the conipanv ol dancers with tin* liarj) and flute* 
players, next tin* pri(*slly collegc*s l)i*anng censc'rs and ()tln*i sacied 
instinnn nt.s, and lastly tin* simiilaeia oi tlie gods, iarii<*d aloft on 
tlndr .sliouldc*!' or drawn m cars. The games themsc*lves wen* lour 
told ' (i) tin* chaiiot race* ; (.:) the Indus Trnine ; (,d tin* mililan* 

review ; and (.t) gymnastic contests Ol tln‘se only tin* first two call 
tor any comnn'nt. (i) The chariot emjiloyed in tin* circus was tin* 
twO'W heeled war car, at first draw'u bv two, .dterwaids by kiur, and 
more larely hy three* hoises. Origmallv only two clKiriots stalled 
lor the* juize, but unde*r ('.digida we* ie*.id ol .is niauy as Iwenly loei 
heats run in the dav, each ol four eharmts. The* distance* Ir.iversed 
was louileeu 1iim*s the le*ie.'.th ol the ciiius or iie*,'iiiv 5 m. Tin* 
chariolee-is we*re appaienllv from the fitsl prolessionals, though 
the stigma imde*r wIikIi tin* gladiator lay ni*ver alt.irheel to the'ii 
caiJuig. Inde*e*d a succe*ssiul elrive*i may compare' in jiopulai it y aiuf 
lortuiie with .a modern jocke*y. The drners we le dIVl^Il*e^ iiilo 
companies distinguishe*d hy the colours ol their tuuies, whence arose* 
the taction ol the circus which assumed such im|/oi lance* under tin* 
later emperors. In re]nd)lK:aii tiiue*s there* wen* two tactions, the* 
W'hile* and the* ic'd ; tw-o more*, tin* gieen .inel the* blue*, we*re :idde*d 
under the (*mj)ire*, and loi a shoit time* m I loiuitian's ie*ign tln ie 
were also the gold and I In* purple*. Even in Juvenal’s day part\ 
spirit ran so high that a defe*at ol the gre*en w.es looked upon as .1 
.second ('ann.ie. Altei the se*at of em|)irt* had been f r.'insfi*rn*d to 
C'onsf.'intinople these factions of the circus we*ie made tin* basis ol 
political cabals, and frequently resnlte*d m sanguinary' fiiniulls, 
such .'IS the famous Nik.t revolt (A.n. 532), in wlueli 3(»,oejo eitiz(*ns 
lost their lives. (2) I'hc Ludiis Troiae wsis a sh.iiii-figid on horseback 
ill which the actors w'cre patriei.in youths, a '.pirited de.seiiplion ol 
It wmII bo found in the 5th At'n«*id (.See* .elso Ciiu i^s ) 

'J'he two exhihitions we shall next nolle <*, though occa.sionally 
given in the t ircus, belong more f)roj>erlv to the amphil he.ilre* 
I'enatuf was the* b.aiting of wdld animals who wen* pitted eitJior with 
one anothe*!* or with men ca])tive*s, cnmmals or tiaine*fl liimlers 
called hestiarii. Tin* fust ceilaiii iiislanee* on record of this amuse*- 
ment is in 1B6 n c., w’lo'ii M Kiih'uis exhibi1<*d lions and fig(*is in 
the aie*na. I'he taste lor llu se brutalizing spectacl(*s grew' apace*, 
and the mo.st elistant provinces were ransacked by g(*neraJs and 
proconsuls to supply fhe* arena with ran* animals---girafft*s, tige*rs 
and crocodile.s. Sulla provjde*d foi a .single show loe) lions, and 
Ponipev 600 lions, besieles elephants, wdiie h w<*re matched with 
Gaelulian hunters. Julius Caesar enjoys tin* rlerubtful honour ol 
inventing the bull-fight. At the inauguration of the Colosse um 
5000 w'ild and /jooo tame beasts were kill(*d, and to commeinot.ilc* 
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Trajan’s Pcu ian victories tlirn* was a butchery of 11,000 Insists. 
Thf vaiivuuhia was a soa-liKlit, either in the arena, which was 
flood! '! lor the occasion ])y a system of pipes and sluices, or on an 
arlhuial lake. Tlic rn.d Heels were manned by pnsoners of war 
or criminals, who often fonpht till one side was exterminated. In 
the sea-fight on Lake Fncinus, arranged by the emperor ('laudius, 
100 ships and iw.ooo men were engaged. 

But th(' sjiecial exhibition of the amphitheatre was the tminus 
gladiatoriam, which dales from the funeral games of Marcus and 
Decinius Brutus, given in honour of their father, 264 n.c. U was 
probably liorrowed from Etruria, and a refinement on the common 
savage custom of slaughtering slaves or captives on the grave of a 
wanior or chieftain. Nothing .so clearly firings hctorc us the vein 
ol coars<‘uess and inhumanity which runs Ihrongh the oth<‘rvvise 
nolile character of the Koinan, as his passion for gladiatorial shows. 
Vv^c can fancy how JViicles, or even Alcihiades, would have loathed 
a spectacle tfiat Augusliis tolerated and Trajan patronized. Only 
after tlie com|uesl of Greece we hear of tlieir introduction into 
Alliens, and they w'cre then admitted rather out of compliment to 
the ron(|ucrors than from any love of the sport. In spite of numerous ! 
piohihitions irom Conslantiiu* downwards, they continued to \ 
flourish even as Lite as St Augustine. To a Christian martyr, if \vc 
may credit the st<iry told f»y 'I'lieodonit and C.is.siodoriis, belongs the 
honoiii of their final aholition. In the year 404 Telemachus, a 
monk who had Iravidled from the East on this .sacred mi.ssion, 
ruslied into the arena anti tuidcavoured to sejiarate the combatants. 
He was in.stantly de.spatched by the praetor's orders ; but Tlonoriiis, 
on ht'aring the re])ort, issued an edict ahoiishing the games, which 
W( n* ne\s r afterwards revived. (See G? adiatous ) 

Of the other lioman games the briefest description must .siiJfice. 
The Lmli Apnlhuarea w(*re established in 212 n.c., and wen* annual 
after 21 r u.c. ; mainly theatric.il performances. The Megaleitsea 
wt'ie in honour oi the great goddess, Cybtde ; instil iited 204 no., 
and Irom lyi u.c. celebrated annually. A procession of Galli, or 
jniesls of Cybele, was a leading Icatun*. Under the empire? the 
ft'stival assumed a more orgiastic charaettr. Four of Terence's 
plays were protiuced at tlie.se games. The Ludi Saccuhnes were 
celcbraletl at tin* beginning 01 end of eat.h sacc idum, .ap<*riod variously 
interpreted by the Romans theru.selves as 100 or 110 ye«irs. The 
celebration by Angn.stus m 17 n c. is famous by U‘a.soa ol the Ode 
compost'd by Moitice for the occasion. They were .solemnized by 
the emperor Idiilijj a.o 248 to commenioratt; the inillcmiium of the 
city. 

2. Private Gaines. -'I’licso may be classified as outdoor and 
indoor games. Tliere is naturally all the world over a much 
closer resemblance between the {pursuits and amusements of 
children than of adults. Homer’s children built ca.stles in the 
.sand, find Greek and Roman children alike had their dolls, their 
hoops, their skipping ropes, their hobby-horses, their kites, 
their knuckle-hones and pia>’ed at hop.scotch, the tug-of-war, 
pitch and toss, hlind-man’s buff, hide and seek, and kiss in 
the ring or at closely analogous games, (lames of ball were 
popular in (irecce from the days of Nausicaa, and at Rome there 
were five distinct kinds of ball and more ways of playing with 
them, luir particulars tlic dictionary of antiquities must be 
consulted. It is strange that wc can find in cla.ssical litcniture no 
analogy to cricket, tennis, golf or polo, and though the follis 
reseinhlod our football, it was played with the hand and arm, not 
with the leg. (bek- fighting was popular both at Athens and 
Rome, and quails were kept and put to various tests to prove 
their pluck. 

Under indoor games we may distinguish games of chance and 
games of skill, though in some of them the two elements are 
combined. Tesserae, shaped and marked with pips like modern 
dice, were evolved from tiie tali, knuckle-bones wdth only four 
flat sides. I’he old Roman threw a hazard and called a main, 
just as did ( hirles Fox, and the vice ol gambling wtis lashed by 
Juvenal no less vigorously than by Pope. The l^tin name fora 
dice-box has survived in the fritillary butterfly and flower. 

The primitive game of guessing the number of fingens simul- 
taneously held up by the fdayer and his opponent is still popular 
in Italy where it is known as “ morra." 'I'he proverbial phrase 
for an honest man was quicum in tenebris mices, one you 
would trust to play at morra in the dark. 

Athena found the suitors of Penelope seated on cowhides and 
])laying at ttcctito/, some kind of draughts. The invention of the 
game was a.scribed to Palamedes. In its earliest form it was 
played on a board with five lines and with five pieces. Later we 
find eleven lines, and a further development was the division of 
the board into squares, as in the game of (cities). In the 


Roman latrunculi (soldiers), the men were distinguished as 
common soldiers and “ rovers,’^ the equivalent of crowned pieces. 

Duodecim scripta, as the name implies, was played on a board 
with twelve double lines and approximated very closely to our 
backgammon. There were fifteen pieces on each side, and the 
moves were determined by a throw of the dice; “ blots ” might be 
taken, and the object of the player was to clear off all his own men. 
Lastly must be mentioned the Coilabus (q.v,), a game peculiar to 
the (irecks, and with them the usual accompaniment of a wine 
party. In its simplest form each guest threw what was left in his 
cup into a metal basin, and the success of the throw, determined 
partly by the sound of the wine in falling, was reckoned a divina- 
tion of love. For the various elaborations of the game (in Sicily 
wc read of Coilabus houses), Athenaeus and Pollux must be con- 
sulted. 

Biiiliocrapijy. — Darejnberg ct S«iglio, Dictionnairs des an - 
, iiqtnU^ gtacqnes et romaines, arlicle.s “ Agon,” ” Athleta,” ” Circus,” 
” Ludi,” ” Olympia,” ” Spiclc ” ; Ciirlius .and Adler, Olympia (5 
vols., i8go, &c.) ; Hachtmiinn, Olympia und seine Festspicle\ 
Birminer, Home Life of the Ancient Greeks’, J. V. Mahaffy, Old 
Greek F.ducation ; P. Gardner and F. B. Jevons, Manual of Greek 
Antiquities ’, E. N. Gardiner, Greek Athletic Sports (1910) ; Bcckcr- 
Manpiardt, Handbuoh der rOmischen Altertumcr (5 voks.). (F. S.) 

GAMING AND WAGERING. Jt is .somewhat diliicult exactly 
to define or adequately to distinguish these terms of allied 
meaning. 'Phe w'ord “ game ” {q>v.) is applicable to most pastimes 
and many sports, irresi>ective of their lawful or unlawful 
charaettr. “ Gaming ” is now always associated with the 
staking of money or money worth on the result of a game of 
pure chance, or mixed skill and chance ; and “ gambling ” has 
the same meaning, with a suggestion that the stakes are excessive 
or the practice otherwise reprehensible, while “ wager ’’ anti 
“ wagering ” are applied to money hazarded on any contingency 
in which the person wagering has no interest at ri.sk other than 
the amount at stake. “ Betting ” is usually restricted to wagers 
on events connecU'd with sports or games, and “ lottery ” applies 
to speculation to obtain prizes by lot or chance. 

At English common law no games were unlawful and no 
penalties were incurred by gambling, nor by keeping gaming- 
houses, unless by reason of disorder they became a i)iiblic 
nuisance. PVom very early times, however, the F.nglish statute 
law has attempted to exercise control over the sports, pastimes 
and amu.seinents of the lieges. Several points of view have been 
taken : (1) their competition with military cxcrci.ses and training ; 
(2) their attraction to workmen and .servants, as drawing them 
from w^ork to play ; (3) their interference with the observance of 
Sunday ; (4) their combination with betting or gambling as 
causing impoverishment and dishonesty in children, .servants and 
other unwary persons ; (5) the use of fraud or deceit in connexion 
with them. The legislation has assumed several forms : (i) 
declaring certain games unlawful either absolutely or if accom- 
panied by staking or belling money or money's worth on the event 
of the game ; (2) declaring the keeping of establishments for 
betting, gaming or lotteries illegal, or prohibiting the use of 
.streets or public places for such purpose.^ ; (3) prohibiting the 
enfon'ement in courts of justice of gambling contracts. 

The earliest En"lish lc)?islation again.st games was passed in the 
interests of archery and other manly sports which were believed to 
render the lieges more fit for service in war. A statute ^ 
of Richard TI. (1388) directed servants and labourers 
to have bows and arrows and to use them on Sundays ® 
and liolidays, and to cea.se from playing football, quoits, • 

dice, putting the stone, kails and other .such importune games. 
A more drastic statute was passed in 1409 (ii Hen. TV. c. 
4) and penalties w'cre imfiosea in 1477 (*7 Fdw. IV. c. 3) on 
persons allowing unlawful games to be pkiyed on their premises. 
These iicts were superseded in 1541 (33 Hen. VIIl. c. 0) by a statute 
pas.sed on the petition of the bowyers, flelchers {fii^rhiers), stringers 
and arrowhead makers of the realm. This act (still partly in force) 
is entitled an ” act for maintenance of archery and debarring of 
unlawful games " ; and it recites that, since the last .statutes (of 
3 ct 6 Hen. VITI.) ” divers and many .subtil inventative and crafty 
persons have found and daily find many and sundr3»^ new and crafty 
games and plays; as logatihg in the fields, slide-thrift, otherwise 
called shove-groat, as well within the city of London os elsewhere 
in many other and divers parts of this realm, keeping housc.s, plays 
and alleys for the maintenance thereof, by reason whereof archery is 
sore decayed, and daily is like to be more minished, and divers 
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bowyers and fletchers, for lack of work, gone and inhaT>it themselves 
in Scotland and other places out of this realm, there working and 
teaching their science, to the puissance of the same, to the grent com- 
fort of strangers and rjetriment of this realm.” Accordingly penalties 
are imposed on all persons keeping houses for unlawful ganics, and 
all persons resorting thereto (s. 8). The games specified are dicing, 
tabic (hackganinion) or carding, or any game prohibited by any 
statute theretofore made or any unlawful new game then or thereafter 
invented or to be invented. It is further provided that “ no manner 
of artificer or craftsman of any handicraft or occupation, husband- 
man, apprentice, labourer, servant at husbandry, joiinicyinan or 
servant of artificer, mariners, fishermen, watermen, or any stu vdng 
man, shall play at the tables, tennis, dice, canls, bowls, clash, 
royting, logating or any other unlawful game out of Christmas 
under the piiin of xxs. to be forfeit for every time ; and in Chri.stmas 
to play at any of tlie said games m tfunr masters' houses or in tlieir 
masters' presence ; and al.so that no manner of per.son snail at any 
time ]day at any bowl or liowls in open places out of his g.irden or 
orchard (s. ti). The serial evils of gambling (impoverishmrul, 
crime, neglect of divine service) are incidentally aUtided to in the 
preamble, but only iii connexion with the main purpose of the statute 
— the niciinteiuince of archery. No distinction is made between 
games of skill and games of chance, and no reference is made to pla.v- 
ing for money or money's worth. 'J’he Hook of Sports of James F. 
(1617), re])nblishcfl by Charles T. (1^33), was aimed at encouraging 
certain sports on Sundays and holidays; hut with the growtli of 
Puritanism the roy.d eifort.s failed. The Sunday Observance Act 
1625 piohibits the meeting of peo])le out of their cwti parishes on the 
Lord's Day for any sports or pastimes whatsoever. It has been 
attempted to enforce this act agriinst Sunday football. The act 
goes on to ])rohibit any bcar-baitmg, biilLbailing, interludes, 
common plays or other unlawful exercises or jdays on Sunday by 
paiisliioriers within their own parishes. At cording to Bl.ickslont* 
(iv. Comm. c. 13) the princijial ground of comjilaint leading to 
legislation in the 18th century was ” gamldiiig in high life.” ITe 
collects the statutes made with this view, but only those .still in 
force need have been mentioned. 

The first act directed against gambling as disimet from pi. lying 
ganujs w'as that of 10O5 (lO Car. 11. c. 7) against deceitful, dis 
orderly and (‘xcessive g»i.ming ” which deals with games Imth of 
skill and chance at wLicli people cheat, or play otherw-isc than with 
ready money, or lose more than ;^ioo on credit. In i(>‘j8 (13 Will. 
111. c. 23) lt!gislation was passed against lotteries, therein de.seribed 
as ” mi.schievous and unlawful games.” This act was amended in 
1710 (0 Anne c. (>), and in fhe same year was passed a statute which 
is the beginning of the modern legi.slation against gambling (<) Anne 
c. i<)). It iiiclude.s within its scoj^e money won by “ gaming or 
playmg ” at cards, i^c., and nioiu'y won by ” betting ” on the sides 
or hands of tho.se who game at any of llu* forbidden games. But it 
refers to tennis and bowls as well as to gairu'S with cards and dir<*. 

Thu foUowdug list of lawful games, sport.s and exercises is given m 
Ohphant on Horses^ Cvc. (otli od.) : horse-races, steeplcchast's, trotting 
matches, coursing matches, foot-races, boat racits, regattas, rowing 
in.it clie.s; golf, vvre.slling matches, cricket, tennis, lives, rackets, 
bowls, skittles, quoits, curling, putting the .stone, footliall, ami 
jiresiimablv every bona-fide variety, c.g. croquet, knurr and spell, 
hockey or any .simihir ganu's. Cock fighting is said to Iiaxe bei‘Ti 
uiilavvlul at common law, and that and other modes ol setting animals 
to fight arc offences against the Prevention of Cruelty to Animals 
Acts. The following are also lawful games: w'hist and other lawful 
games at cards, backgammon, bagatelle, billianls, chess, draughts 
and dominoes. But to allow jiersons to play for money at tliese 
games or at .skittles or ” skittle pool ” or ” puff and dart ” on 
licensed premises is gaming within the TJceiising .\ct 1872. The 
earlier acts declared unlawful the following games of skill: foot- 
ball, quoits, putting the .stone, kails, tennis, bowls, clash or kails, or 
cloyshcayls, logating, half liowd, slide- thrift or shove-groat and 
backgammon. Backgammon and other games in 1730 played with 
backgammon tables were treated as lawful in that year. Hor.se- 
racing, long under restriction, being mentioned in the act ol 1665 
and many 18th-century acts, was fully legalized in 1840 (t A' 4 
Viet. c. 35). The act of 1541, so far as it declared any game ol men* 
skill uiilaviful, was repealed by the Gaming Act 1845. Billiards is 
legal ill private houses or clubs and in public place.s duly licem;c(l. 
The following games have been declared by the statutes or the judges 
to be unlawful, whether played in public or in private, unless played 
in a royal palace w'here the sovereign is residing : acc of hearts, 
phars^h (faro), basset and hazard (1738), passage, and every game 
then invented or to be invented with dice or with any other instru- 
ment, engine or device in the nature of dice having one or more 
figures or numbers thereon (1730), roulet or roly-poly (1744), and all 
lotteries (except Art Union lotteries), rouge et noir, baccarat-banque 
(1884), chemin de fev (1895), *'^11 games at carcl.s wliicb are not 

games of mere skill. The definition of unlawful game doe.s not in- 
clude whist played for a prize not subscribed to by the players, 
but it docs include playing cards for money on licensed ]iremises ; 
even in the private room of the licensee or witli jirivatc friends 
during clo.sing hours. 

Tne first attack on lotteries was in 1698, against lotteries ” by 
dice, lots, cards, balls or any other numbers or figures or in any other 


way whatsoever.” An act of 1721 prohibited lotteries which under 
the name of .sales distributed prizes in money, advowsons, land, 
jewels, &c., by lots, tickets, numbois or figures. Acts of 1722, 1733 
and 1823 prohibited any .sale of tickets, receipts, chances or iiumlx^rs 
in foreign lotteries. Tlic games of cards already refcm'.d to as un- 
lawful were in 1738 declared to be " games or lotteries by emds or 
dice,” and in 1802 the definition of lottery was extended to include 
” little-goes and any game or lottery noi aiilborized by parliament, 
diawn by dice, lots, cards, balls, or bv ninnlMMs or tigiire.s or by any 
other w'ay, contrivance or device wdiat.soi'ver.” This wide defiiiitioii 
reache.s raffles and sweepstakes on races. The advertisement of 
loreign or illegal lotteries is iorbidden by acts ot 1836 and 1844, 
III 184O art unions were exempted from the scope ol the Lotti;ry 
Acts. Attempts have been made to .snjqiiess tlie sale in Knglrind 
of foreign lottery tickets, but the task is dillicnlt as the po.st-ollice 
distributes the advertisements, althougli, imder the Revenue Act 
1898, the Customs tre.it as prohibib'd good*- advertisnnenls or 
notices as to foreign lotteries. More siic.cess ha.s been obtained in 
]nitting down various devices by new'sjia pers and .s)iopki*epers to 
attract customers by instituting "missing word competitions ” 
and ” racing coupon eonijudilioris '* ; by automatic machines whicli 
give speciilativ<‘ chances in addition to the artkle obt.uned lor the 
com inserted ; by distribution of j^rizes by lot or cdiance to i nstomers ; 
by holding sweejrstakes at ]nil)lic-honses, hy putting coins in sweet- 
meats to tempt street iircliins by cn]>iclily to indigestion ; 01 by 
gratuitous clist ribiition oi ined.ils giving a clianee ol a piize Ironi a 
new.spaper. .*\n absobitcdv gratuitous disti ibiit ion ol chances si‘oms 
not to within the acts, but a comni<‘rcial ilisl 1 ihntion is, even if 
indivudiials wlio benetil do not ]iay for their chance. 

As alreaily .st.itefl, the keeping of a g.iniing-hoiise wms at conitium 
law jninishable only it .1 jnihlie. nuisance with ( re.ited. The ju t of 
1541 imposes jren.dties on persons maintaining hon.ses for niil.iwliil 
gaine.s. Originally licmiccs could be obl.nned lor siu h bouses, but 
these were abolisli<‘d in 1355 (2 ik 3 Phil, and IM.ir.). In ibo8 lotteries 
were declared public nuisances, ;md in 1802 tlie .same ine.isure was 
meted out to Jotterii's known as little goes. SjhhmI jien.ilties .trc 
jirovided for those who si t up lotleiies or any nnlawtiil g.ime with 
cards or dice, (Ve. (1738, i7V>i *744). L* 173* inhabit.ints of a 
])ansh were en.ilik-d to insist 011 llu‘ ju'o.seciitioii of gaming-houses. 
The act ol 1802 imposed severe penalties on persons publiclv or 
privately keeping plices for any loUery. Tliis statute liits at the 
deliberate or habitual use ot a ])l.u'e lor the pioliibited juirpose, .irid 
dot-‘s not touch isolated or incidental uses on a single occ.ision, eg. 
at a bazaar or show; but imdei an at I ol 182 ^ the sale oi lottery 
tickets IS 111 itsidl .in ollonct*. fhe (Janimg Act 1845 f.icilil;ile.s the 
sciarch ot suspected gaming-housi^s ami the proof that they are such. 
It provide.s that, to prove any house to be a tommoii g.iiningdionse, 
it ” shall be siitficieiit to show that it i.s ke])t or ust‘d for playing 
therein at any imlawliil g.ime, ami that a bank i.s kept then* by one 
or more of the ])layers exclu.sively oi the* otlH*rs, or that the* edi.im i’s 
ol any game jilayed tln’iein art? not alike favourable to all the 
jilayer.s, including among tlie players the barikt‘r or other pei.son by 
wdiom the* game is managed, or .'igainst whom the* e)the‘r pliye^rs 
stake.*, play or bet.' Gambling, il will be iioticenl, is shll m this 
de^tiiution connecl(*d w’lth .some- kmd of game The ae:! .ilsei ])iovide*s 
! that proof tliat tlie g.inimg w.as ior money sli.dl not be re'qnire'fl, 
i and tliat the presence oi c.irds, dice ami other iiistruineuls oi g.'eming 
.shall be j)niiia-i.i( u* evidence* th.it tin* house* was useel as a cennmon 
gaming-house Tlu* most reesail .statute deMling with gaming- 
house;s i.s oi 1854, which provide*s summary re-medie’S .against the 
keeper anel makes furt)ie*r jiroviMons to iarilitate* eoiwictmn It 
may be added that the (iaming Act 1845 makes winiimg money by 
cheating at any game or w.iger jmiiish.ible in the same way as 
olilaming money by I.il.se pretences At tin* pn*sent time ]nT)cee(lings 
for keeping g.iming-lion.ses in the .sense m which that wonl is com- 
monly understood aic comji.iralively r.in , .ind are usually against 
loreigiiers. I he statutes hit both public and private gaming-houses 
(see the Park Club ca,se, Jenks v. Turpin^ 1884, 73 Q.M.D 505, 
the leading case on imlawiul g, lines). The pnqnietor and tin- per.son 
w'ho keeps tin* bank at an iinl.awful game, are botli within the .statute : 
the players an* not, but the. act of Henry VI 11. is .so far alive th.it 
! they can be pul under recognizance not to freipient gamiiig-liouses. 
Under the Licnn.smg Act 1872 penalties are incurred by licensed 
victuallers who suffer any gaining or unlawh*! gairu* to be pUyed 
on their premi.ses. A single insbince of playing an uiiLiwful gjime 
for money in a private house is not within the statutes {H, v. Davie*t^ 
1807, 2 ().B. 199). 

In lingland, .so far .as the general public is concerned, gaming at 
cards i.s to a Large extent siipers(*ded by lK*tting on sport.s and pas- 
time.s, or speculation by means of lotteries or like devices. I'he 
legislation against bid ting eo nomine began in 1853. In the Betting 
Act 1853 it is described as a kind of gaming of late sprung up to tlu- 
injnry and demoralization ot improvident persons by the opening of 
places called betting hou.ses and offices, anil the receiving of money 
tn advance by th<* owners or occupiers or their agents on promise^ 
to pay money on events or horse nace.s and like contingencies. This 
act strikes at ready money betting as distinguished from lietting on 
credit (” on the ncil ”). It wras avowedly framed to hit houses open 
to .all and sundry as distinguished from private betting clubs such as 
Tattcrsall's. The act setdes to punish per.sons who keep a house, 
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office, room or otiicr place for the purpose {inter alia) of any person 
betting with persems “ resoriing thereto" or of receiving deposits 
in consideration ot bets on contingencies relating to horse-races or 
other races, lights, games, sports or exercises. The act especially 
excej)ts persons who receive or hold prizes or stakes to be paid to 
the winner ol a race oi lawful sport, game or exercise, or to the owner 
of a horse engaged m a race (s. 6). Besides the fienalties incurred by 
keeping such places, the kiieper is liable to repay to depositors the 
sums depositetl (s. 5). 

By the Licensing Act 1872 penalties are incurred by licensed persons 
who allow their houses to be used in c.ontravention of the Betting 
Act 1 85 ^ 'J here has been a great deal ol litigation as to the meaning 
and scope of this enactment, and a keen coiite.st between the ^xilice 
and the Anti-gambling League (which has lieeri very active in the 
matter) and the betting confraternity, in which much ingenuity 
has been shown by the votaries of sport in devising means for evading 
the terms of the enactment. The conse<]nent crop of legal decisions 
shows a considerable divergence of judicial opinion. 1 'he House 
of Lords has held that the Tattersall’s enclosure or betting ring on a 
racecourse is not a “ place ” within tin* statute ; and members of a 
!)ona-fide club who bet with each other in the club are not subject 
to the penalties of the act. But the word " place ’’ has been held 
to include a public-house bar, an archway, a small plot of waste 
ground, and a bookmaker’s stand, and even a bookmaker's big 
iimtirelifi, and it is difficult to extract from the judges any clear 
indication of the nature of the " places " to which the act applies. 
The act is construed as applying only to ready-money betting, i.r. 
when tlie staki* is deposited with the liookinaker, and only to places 
used for betting with persons physically re-sorting thereto . so that 
beds by letter, teli*gram or telejihoiie do not t.ill w'ithin its penalties. 
Tlie arm of the l<iw has been found long enough to punish as thieves 
*' welshers," who receive and make otf with deposits on bets which 
tlu*y never mean to pay if they lose. The act of 1853 makes it an 
offence to publish advertisements .showing that a house i.s kept for 
betting. It was supplemented in i<S74 by an act imposing penalties 
on persons advertising as to betting. But this has lieen read as 
applying to bets falling witldn the act of 1853, and it docs not 
prohibit th(‘ jiiddicatioii of betting news or .sjjorting tips in news- 
papers. A fe\N new.spapers do not jiublish iliese aiils to ruin, and in 
some public libraries the betting news i.s obliterated, as it attracl.s 
crowds of uTulesirabhi readers. The act of 1853 has been to a great 
extent eflectual against betting houses, and has driven some ot 
them to Mollaud and other iilaces. But it has fuTii deemed ex- 
pedient to legislate ag«iin.st betting in the streids, which has been 
jfoiind too attractive to the British workman. 

By the M<‘tropoIit<ui Streets Acts 1807 any three or more persons 
asseiiibl(‘d together in any part of any street in tlie city of London 
Street county ot London for' the purpose of betting and 

bettinr be obstructing the street, may be arre.sted 

without warrant by a constalde ami fined a sum not ex- 
ceeding ^5, I'lie Vagrancy Act 1873 (30 ^ 37 Viet, c. 38) ]>rovides 
that " Every person filaying or betting l)v way of wagei ing or gaming 
on any streid, road, liighway or other open and pid>hc place, or in 
any open ]>lace to which the public have, or are permitted to have, 
access, at or with any table 01 instrument of gaming, or any coin, caul, 
token or otlier artii h* used as an instrument or means of gaining, 
at any game or pretended game of cliance, .shall he deemed a rogue 
and vagabond.” 'I'his act amended a prior a^ t of 1808, passed to 
repress the practice of ])laymg jiitch and to.ss in the .streets, which 
had become a public uui.sance m the colliery districts. The powers 
of making by-laws lor the piMCe, onh’r and good government of 
theii di.stricls, po.s.ses.sed by municipal boioughs and since 1888 
by county councils and extended in i8tjij to tlie new Ixnulou 
boroughs, have in certain cases been excicised by making by-laws 
forI)idding any ]MTson to ” frequent or use any street or other public 
place, on behalt eillu*r ot liiinself or any other person, for the purpose 
of book making, or betting, or w'agering, or agieeiiig to bet or wager 
with any person, or j)avmg, or reci'ivmg or .settling bets." This and 
similar by-laws liave been lield valid, but were found imwlequate, 
and by the Street Ifcltmg .\ct loci') (o Edw. VTI. c. 43), passed by the 
ettorts of file late Lord I'l.ivey, it is made an offence lor any person 
to freijuent or loiter in a street or public place on behalf of himself 
Ol of any other person for the purjiose of bookmaking or betting or 
wagering or agreeing to bet oi wager or fjaying or receiving or .st^ttling 
bets. The punishment for a first otteiice is fine iqi to £n), tor a second 
fine up to / io, and the pimi.shment is still higher in the case ot a third 
o! siibsecpient oHcnce, or wheie the accused while committing the 
offence has any betting traii.s;ictioii with a person under the age ot 
sixteen. The act does not apply to ground u.sed for a course for 
horse-raemg or .idjaccnt thereto on days on which races take place; 
but the expression public ]>lace includes a ])ublic park, garden or 
sea-beach, and any unenclosed ground to winch the public for the 
time have unrest rictetl access, and enclosed places other than public 
})arks or gardens to which llie public have a re.stricted right ot 
access with or without payment, if the owners or persons controlling 
the place c.xhibit con.spicuou.sly a notice prohibiting betting therein. 

A constable may arrest without warrant persons offending and seize 
all books, papers, cards and othei articles relating to betting found 
in their posses.sion, and thest' articles may be foiieited on conviction. 
Besides tlu' above provi.skm against betting with infants the Betting I 


and Loans (Infant.s) Act 1802, passed at the instance of the late 
Lord Herschell, make.s it a misdemeanour to .send, with a view to 
profit, to any one known by the sender to be an infant, a document 
inviting him to enter into a betting or wagering transaction. The 
act is intended to protect lads at school and college trom temptation 
by bookmakers. 

We must now turn from the public law with respect to gaming 
to the treatment of bets and wagers from the point of view of 
their obligation on the individuals who lose them. A . 
wager may be defined as a promise to give money or 
money’s w'orth upon the determination or ascertainment of an 
uncertain event ” (Anson, Lmv of Contract y nth ed., p. 206). The 
event may be uncertain because it has not happened or because 
its happening is not ascertained ; but to make the bargain a 
w'ager the determination of the event must be the sole condition 
of the bargain. According to the view taken in England of the 
common law, bets or wagers were legally enforceable, subject to 
certain rules dictated by considerations of public policy, e.g. 
that they did not lead to immorality or breach of the peace, or 
expose a third person to ridicule.^ 'I'he courts were constantly 
called upon to enforce wagers and constantly exercised their 
ingenuity to discover excuses for refusing. A writer on the law of 
contracts ^ discovers here the origin of that principle of “ public 
policy ” which plays so important a part in English law. Wager- 
ing contracts were rejected liccause the contingencies on which 
they depended tended to create interests hostile to the common 
weal. A bet on the life of the emperor Napoleon was declared 
void because it gave one of the parties an interest in keeping the 
king’s enemy alive, and also because it gave the other an interest 
in compassing his deatli by unlawful means. A bet as to the 
amount of the hop-duty was held to be against public policy, 
because it tended to expose the condition of the king’s revenue to 
all the world. A bet between two hackney eoachmen, as to which 
of them should be selected by a gentleman for a particular 
journey, was void because it tended to expose the customer to 
their importunities. When no such subtlety could be invented, 
the law, however reluctantly, was compelled to enforce the 
fulfilment of a wager. Actions on wagers were not favoured by 
the judges ; and though a judge could not refuse to try such an 
action, he could, and otten did, postpone it until after the decision 
of more important cases. 

Parliament gradually intervened to confine the common law 
within narrower limits, both in commercial and non-cornmcrcial 
wagers, and both b}^ general and temporary enactments. An 
example of the latter was 7 Anne c. 16(1710), avoiding all wagers 
and securities relating to the then war with France. The earliest 
general enactment was 16 Car. IT. c. 7 (1665), prohibiting the 
recovery of a sum exceeding £100 lost in games or pastimes, or in 
betting on the sides or hands of the players, and avoiding securities 
for money so lost, q Anne c. i q avoided securities for such wagers 
for any amount, even in the hands of bona-fide holders for value 
without notice, and enabled the loser of £to or upwards to sue for 
and recover the money he had lost within three months of the 
loss. Contracts of insurance by way of gaming and wagering 
were declared void, in the case of marine risks in 1746, and in the 
case of other risks in 1774. It was not until 1845 that a general 
rule was made excluding wagers from the courts. Section 18 of 
the Gaming Act 1845 (passed after a parliamentary inquiry in 
1844 as to gaming) enacted “ that all contracts or agreements, 
whether by parole or in writing, by way of gaming or wagering 
shall be null and void,*and that no suit shall be brought or main- 
tained in any court of law or equity for recovering any sum of 
money or valuable thing alleged to be won upon any wager, or 
which shall have Ix^cn deposited in the hands of any person to 
abide the event on which any wager shall have been made ; 
provided always that this enactment shall not l)e deemed to apply 
to any subscription or contribution, or agreement to subscribe or 
contribute, for or towards any plate, prize or sum of money to be 
awarded to the winner or winners of any lawful game, sport, 
pastime or exercise." 

The construction put on this enactmentenablcd turf commission 

^ Leake on Contracts (4th ed.), p. .520. 

- Pollock, Contracts (7th ed.), p. 313. 
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apjcnts to recover from their principals bets made and paid for : deposited by tlu* “ client ” has been treated as a mere security for 
them. But the (iaminf? Act iSq 2 rendered null and void any i performance of the bargain, and recoverable if sued for in time, 
promise, express or implied, to repay to any person any .sum of j /.e. before it is used for the purpose for which it is deposited, 
money paid by him under, or in respect of, any contract or agree- j There was not up to igog any authoritative decision as to the 
ment rendered null and void by the Chiming Act 1S45, or to pay j application of the Chiming Act i.Sc)2 to transactions on the London 
any sum of money by way of commi.ssion, fee, reward, or other- • Stock Exchange through a stockbroker wlio is a member of 
wise in respect of any such contract or agreement, or of any ! “ the Hou.se " ; but the same principle appears to be applicable 
services in relation thereto or in connexion therewith, and j where the facts of the particular deal clearly indicate that the 
provided that no action should be brought or maintained to | intention was to make a mere time bargain, or to pay or receiv(‘ 
recover any such sum. By the combined effect of these two ' differenc'cs only. The form, howe\'er, of all bargains on the 
enactments the recovery by the winner from the loser or stake- | .Stock Exchange is calculated and intended to preclude people 
holder of bets or of stakes on games falling within s. 18 of the from setting up a gaming act defence : as each contract entitles 
Gaming .\ct 1845 is absolutely barred ; but persons who have I the holder to call for deli\ery or acc eptance ot the stock named 
deposited money to abide the event of a wager are not debarred | therein. In the es ent of the bankruptcy of a person in^'ol^ed in 
from crying off and recovering their stake belore the event is | speculations, the hankriiplcy o/Iirials exclude from proof against 
decided, or even after the decision of the event and before the ! the estate all claims founded on an> dealing in the nature of a 
stake is paid over to the winner ; ' and a man who pays a bet for a | wager; and on the same principle the l>ankrupt's trustee (an - 
friend, or a turf rommi.ssion agent or other agent who pays a bet j not recover sums won by the bankruj>t by gaming trunsju tions. 


for a principal, has now no legal means of reco\'ering the money, 
unless some actual deceit was used to induce him to pay in ignor- 
ance that it was a bet. But a person who has received a l)et on 
account of another can still, it would seem, be compelled to pay 
it over, and the l)usiness of a betting man is treated as so far 
lawful that income-tax is charged on its profits, and actions 
between partitas in such a business for the taking of partnership 
accounts have been entertained. 

The effect of these enactments on speculative dealings in shares 
or other commodities calls for special consideration. Tt .seems to 
be correct to define a wagering contract as one in wdiich two 
persons, having opposite opinions touching the issue of an event 
(past or future), of which they are uncertain, mutually agree that 
(»n the determination of the event one shall win, and the other 
sliall pay over a sum of money, or other stake, neither party 
having any other interest in the event than the sum or stake to 
be won or lost. This definition docs not strik(* at contracts in 
“ futures,” under which the contractors are bound to give or take 
delivery at a date fixed of commodities not in existence at the date 
of the contract. Nor are such contracts rendered void becau.se 
they are entered into for purposes of speculation ; in fact, their 
legality is expressly recognized by the .Sale of Cioods A('t J893. 
Gontracts of insurance are void if made by way of gaming or 
wagering on events in which the assured has no interest present 
(.)!■ prospective whether the matter be life or fire risks (1774) 
or maritime risks (Marine Insurance Act i(;o6). An act 
known as Sir John Barnard’s Act (7 Geo. II, c. 8, entitled 
“ An act to prevent the infamous practice of stock jobbing ”) 
prohibited contracts for li!)erty to accept or refuse any public 
stocks or securities and wagers relating to public stocks, but 
this act was repealed in i860, and contracts to buy or .sell .stocks 
and shares are not now void because entered into by way of 
speculation and not for purposes of investment. The only limita- 
tion on such contracts is that contained in Leeman's Act (30 & 
31 Viet. c. 20) as to contracts for the sale of shares in joint- 
stock banking companies. But a transaction in any commodity, 
though in form commercial, falls within the Gaming Acts if in 
substance the transaction is a mere wager on the price of the 
commodity at a date fixed by the contract. It does not matter 
whether the dealing is in stocks or in cotton, nor whether it is 
entered into on the Stock Exchange, or on any produce exchange, 
or elsewhere ; nor is it conclusive in favour ot the validity of ihc 
bargain that it purports to bind the parties to take or deliver the 
article dealt in. The courts are entitled to examine into the true 
nature of the transaction ; and where the substantial intention of 
the parties is merely to gamble in differences, to make what is 
called “ a time bargain,” the fact that it is carried out by a series 
of contracts, regular and valid in form, will not be .sufficient to 
exclude the application of the Gaming Acts. 

In very many cases transactions with “outside stockbrokers” or 
“ bucket shops ” have been held to be mere wagers, although the 
contracts purported to give “ put ” or “ call ” options to demand 
delivery or acceptance of the stocks dealt w’ith ; and the cover 
1 V. 1900, 1 Q.B. 744 


but unexhausted “ cover *’ on uncompleted transactions may he 
recovered back. 

Bc.sides the enactments which prevent the recovery of bets (3r 
wagers by action there has also been a good deal ot legislation 
dealing with securities given in respect of “ gambling 
debts." 'Pbe earliest (1665) dealt with persons plax ing aebts. 
at games otherwise than for n'july money and lo.sing 
£100 or more on credit, and not only prolubited the w'inner from 
recovering the ()verplu.s but .siibjt'eted him to penalties for winning 
it. An act of 1710 (c) Anne ( . U}) declared utterly void all iK.fes, 
bills, bonds, judgments, mortgages or other securities where the 
consideration is for money or valuable .security won by gaming 
at cards, slocks or other games, or by betting on the sides or 
hands of the gamesters, or for reimbursing money know'inglv 
advanced for such gaming or betting. 'Phis act draws a distinc 
tion between gaming and other bets or wagers. I’nder this act 
the securities were void even in the hands of innocent transferees 
In 1841 the law was altered, declaring such sccuriti(‘s not void 
but made upon an “illegal *’ consideration. 'Hie effi^( t of the 
change is to enable an innocent transferee for \alne, of a bill, note 
or cheque, to nrover on a security worthless in the hands of the 
original laker (.see s. 30 of the Bills of Exchange Act 1882), but to 
put on him the burden of proving that he is a bona fide holder 
for value. In the case oi a negotiable sei'urily gi\eii lor a wagi'i* 
not within the acts of 1710 or 1S41 (c.g. a Int on a contested 
election), but within the act of 1X45, a lliird person holding it 
would be jiresunieil to lu a holder fur value* and on th(‘ jn'ison 
prima fa(*ie liable under the .security falls the burden ol proving 
that no ron.sideration was given for it. It has l>een deciiU'd after 
considerable divergeru e ol judicial opinion that an action will not 
lie in England in favour of the drawee against the drawe* of a 
cheque drawn at .\lgiers on an English bank, partly for losses at 
baccarat, and partly for money borrowed t(j eontimie playing the 
game. The ground of decision was in sid>stance that the Gaming 
Acts of 1845 and i8(;2 as the lex jori prohibit the English courts 
from enforcing gaming debts wherev(*r inriirr(‘(l (Moults v. 
(hi'ffi, J(>o7, 1 K.B. 746). 

I Siotland. - A Scots at t ol (. 14 (said still to be in force) 

= forI)ifls playing at t aids or dice in any (oinnum house 01 hos1<*lry, 
and dinicls'tlial sums over 100 mark'- won on .uiy one day at caidin^ 
or dicing or at wagers on horse races should he al once sent to the 
treasurer ol the kirk .session. The Lott«*ry Ait.-, exce])f that of iO<>K, 
apjdy to Scotland ; and the Betting House Act 1851 was extended 
to vSeotJand in 1874. The Street Betting Act h^oO extends to Scot 
land, and gaming houses can he suppressed under the Burgh Police 
Act 1892, and street betting, lotteries or gaming under that of 1903. 

The Scots courts refuse to try actions on wagers, as being span 
stones ludterae, iinheroming the dignity of the courts. 9 ^nne c j<> 
and 5 A' 6 Will. I\'. c. 41 ext(*nd to Scotland, hut the w<*ighf oi 
judiciai opinion is that the Ciainmg Act 1845 doiis not. 

Ireland. The Thitish .Xcts against lotteries were e.vtended to 
Ireland in 1780, and the general law as to gaming is the .same in 
both count ries. 

British l*ossessums . — Ortain of the earlier irnjierial acts are in 
force in Biitish posse.ssions, c.g. the act ot o Anne c I9i which is 111 
force m Ontario .subject to amendments made in 1902. In the 
Straits Settlements, Jamaica and British fiuiana there are ordin- 

I anccs directed against gambling anri lotfiTies, and particularly 
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against torms of gambling introduced by the Chinese. Under these 
ordinances tlic money paid lor a lottery ticket IS recoverable by Jaw. 
In the Transvaal betting houses were suppressed by proclamation 
(^^o. 3j) soon after the ann(‘xation. An invention known in France 
as llic pari mutuei, and in Australia as the totalizator, is allow^ed 
to be used on r.<co -courses in mo.st of the stales (but not in Now 
South Wales). In Queensland, South Australia, Tasmania and 
Weslcni Aii.stralia llio states kivics a duty on the takings of the 
machine. In Tasmania the balance*, of the money retained by the 
stewards of the course less the tax must be apj)hed solely for improv- 
ing the course* or promoting horse-racing. In Victoria under an 
act of ]<>oi the promoters of sports may by adverti.sement duly posted 
make belting on tlie ground illegal. 

Kiivpt, - lly law No. ro ol 1005 all lotteii*‘s arc prohibited with 
certain except i()ns, and it is made illegal to hawk the tickets or offer 
tliem for sale or to biing illegal lotteries in any way to the notice 
of the p»iil)lic. Tlie. authorized lotleri(?s an* tliose lor charitable 
purposes, c.f^. those of the b<*nevolent .societies of the various foreign 
comm unit It'S. 

United States - fn the United States many of the states make 
gaming a penal ollence when the bet is upon an election, or a hor.s<* 
race, or a game of hazard. Tlettmg contracts and .securities given 
upon a liet an^ often made, void, aiui this may destroy a gaming note 
in tlie hands of an innocent purcha.ser lor value. The subject lies 
out.sid<- ot the province of the tederal gen ernment. By the legislation 
of some slates the lo.siir may recover his money if he sue within a 
limited lime, as he might have iloni* in England under g Anne. c. 19. 

Ai/THOKiTiiis — Brandt on (iames (1^72 ) ; Oliphant, Law of 
Horses^ tW. (6th ed. by Lloyd, nio.S) ; Scliwabe. on the Stock Ex- 
change (i<)05) ; Melshe'imer on the Stock Exchange (4tli cd., 1005) ; 
('oldridge and Uawk.sford, The Law of Gambling (18*15) • Slutfitdd, 
Betting (jrd ed., igoi). (W. F. C.) 

GAMUT (from the Greek letter gamma, used as a musical 
symbol, and ut, the first syllable of tlte medieval hymn Sancius 
Johannes), a term in music used to mean generally the whole 
compass or range of notes possessed by an instrument or voice. 
Historically, however, the sen.se has developed from its stricter 
musical meaning of a .scale (the recognizxjd musical scale of any 
period), originating in the medieval “ great scale,’' of which thie 
invention has usually been a.scribcd to Guido of Arezzo {q.v,) in 
the nth century. The whole que.stion is somewhat obscure, but, 
in tlie evolution of musical notation out of the classical alpha- 
iKitical system, the invention of the medieval gamut is more 
properly assigned to liucbald (d. 930). In his system of scales 
the semiWne was always between the 2nd and 3rd of a tetrachord, 

as G, A,kll, C, so the fill and jfF of the smind octave were in 
false relation to the bB and fi F of the first two tetrachords. To 


this scale of four notes, G, A, b B, were subsequently added a 
note below and a note above, which made the hcxachord with 
the semitone between the 3rd and 4th both up and down, a.s 

F, G, A, b B, G, It was at a much later date that the ytli, our 
leading note, was admit ted into a key, and for this the first two 
letters of the last line of the above-named hymn, “ Sanctus 
Johannes,” would luive been used, save for the notion 
that us the note Mi was at a semitone Ixdow Fa, the same vowel 
sliould be heard at a semitone l)elow the upper Ut, and the 
syllable Si was substituted for Sa. Long afterward.s the syllable 
Ut was replaced by Do in Italy, but it is still retained in France ; 
and in these tw*) <’ountries, with whatever others employ their 
nomenclature, the uiiginal Ut and the substituted Do .stand for 
the sound defined by the letter C in English and German termin- 
ology. The literal musical alphabet thus accords wTth tlie 

syllabic: UtorDo. Rc, Mi, Fa, Sol, Germany 

a remnant of Greek use. survives. A was originally followed 
in the scale by the semitone above, as tlu* classical Mese was 
followed by Paramese, and this note, namely oB, is still called 
B in German, English 8 B (French and Italian being repre- 
sented by the letter II. The gamut which, whenever instituted, 
did not pass out of use until the 19th century, regarded the 
hcxachord and not the octachord, employed lioth letters and 
syllables, made the former invariable while changing the latter 
according to key relationship, and acknowledged only the three 
keys of G, C and F ; it took its name from having the Greek 
letter gamma with Ut for its lowest keynote, though the Latin 
letters with the corresponding syllables were applied to all the 
other notes. 


GANDAK, a river of northern India. It rises in the Nepal 
Himalayas, flows south-west until it reaches Briti.sh territory, 
where it forms the boundary between the United Provinces and 
Bengal for a considerable portion of its course, and falls into the 
Ganges opposite Patna. It is a snow-fed stream, and the 
.surrounding country in the plains, lying at a lower level than its 
banks, is endangered by its floods. The river is accordingly 
enclosed by protective embankments. 

The Little Gan dak rises in the Nepal hills, enters Gorakhpur 
district about 8 m. west of the Gandak, and joins the Gogra just 
within the Saran district of Bengal. 

The Buriu (or old) Gandak also rises in the Nepal hills, and 
follows a course roughly parallel to and east of that of the Gandak, 
of which it repre.sents an old channel, pa.ssing Muzaffarpur, and 
joining the Ganges nearly opposite to Moughjr. iLs principal 
tributary is the Baghrnati, which rises in the hills N. of Kath- 
mandu, flows in a .southerly direction through Tirlmt, and joins 
the Burhi Gandak close to Rusera. 

GANDAMAK, a village of Afghanistan, 35 m. from Jalalabad 
on the road to Kabul. On the retreat from Kabul of General 
Elphinstone's army in 1842, a hill near Gandamuk was the scene 
of the massacre of the last survivors of the force, twenty officers 
and forty-five British soldiers. It is also notable for the treaty of 
Gandximak, which was signed here in 1879 Vakub Khan. 
(See Afghanistan.) 

GANDERSHEIM, a town of Germany in the duchy of Bruns- 
wick, in the deep valley of the Gande, 48 m. S.VV. of Brunswick, on 
the railway Boissurn-Holzmindcn, Pop. (1905) 2847. It has two 
Protestant churches of which the convent church (Stiftskirche) 
contains the tombs of famous abbesses, a palace (now used as law 
courts) and the famous abbey (now occupied by provincial 
government offices). There arc manufactures of linen, cigars, 
beet-root sugar and l>eer. 

The abbey of (Jandersheim was founded by Duke Ludolf of 
Saxony, who removed here in 856 the nuns who had been 
shortly before established at Brunshaasen. His own daughter 
llathumoda was the first abbess, who was succeeded on her deatli 
by her sister Gerberga. Under Gerberga’s government Louis III. 
granted a privilege, by which the office of abbess v.'as to continue 
in the ducal family of Saxony as long as any member w'as found 
competent and willing to accept the same. Otto 111 . gave the 
abbey a market, a right of toll and a mint ; and after the bi.shop 
of Ilildeshcim and the archbishop of Mainz had long contested 
with each other about its supervision. Pope Innocent III. declared 
it altogether independent of both. The abbey was ultimately 
recognized as holding directly of the Empire, and the abbess liad 
a vote in the imperial diet. The conventual estates were of great 
extent, and among the feudatories who roiilcl be summoned to 
the court of the abbess were the elector of Hanover and the king 
of Prussia. Protestantism was introduced in 1568, and Magdalena, 
the last Roman (!atliolic abbess, died in 1589 ; but Pmtestant 
abbesses w^ere appointed to the foundation, and continued to 
enjoy their imperial privileges till 1803, when Gandersheim 
was incorporated with Brunsw'ick. The last abbess, Augusta 
Dorothea of Brunswick, was a princess of the ducal house, and 
kept her rank till her death. The memory of Gandersheim will 
long be preserved by its literary memorials. Hroswitha, tlie 
famous Latin poet, was a member of the sisterhood in the 9th 
century ; and the rhyming chronicle of Eberhard of Gandersheim 
ranks as in all probability the earliest historical work composed in 
low German. 

The Chronicle*, which contains an account of the first period of the 
n'lonastery, is edited by L. Wieland in the Monumenta Germ, historica 
(1877), and has been the object of a special .study by Paul Hasse 
(Uottingen, 1872). See also “ Agii vita Hathiunodac abbatissac 
GandershemensiB priraae," m J. G. von Eckhart’.s Veterum monu- 
mevtorum Hnaiernio (Leipzig, 1720) ; and Hase, Mittelulterhche 
1 ^audenkmdlet Niedersachsens (1870). 

GAl&'DHARVA9;ri Hindu mytliology, the term used to denote 
(i) in the Rig-Veda w.jjjjy ^ minor deity ; (2) in later writings 
a class of divme beings, ^ ciandharva has no special 
attributes but many duties, ^ close relation with the great 
gods. Thus he is director of horses ; he is guardian of 
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soma^ the sacred liquor, and therefore is regarded as the heavenly 
physician, soma being a panacea. He is ser\'ant of Agni the god 
of light and of Varuna the divine judge. He is omnipresent : in 
the heavens, in the air and in the waters. He is the keeper of 
heayen^s secrets and acts as messenger l)etween gods and men. 
He is gorgeously clothed and carries shining weapons. For wife 
he has the spirit of the clouds and waters, Apsaras, and by her 
became father of the first mortals, Yama and Yami. He is the 
tutelary deity of women and presides over marriage ceremonies. 
In their collective caj)a('ity the Gandharva share the duties 
allotted to the single deity. They live in the house of Indra and 
w'itli their wives, the Apsaras, beguile the time by singing, acting 
and dancing. Sometimes they are represented as numbering 
twelve, .sometimes twenty -seven/ or they arc innumerable. In 
Hindu law a Gandharva marriage is one contracted by mutual 
consent and without formality. 

GANDIA^ a seaport of eastern Spain, in the province of 
Valencia ; on the Gandfa-Alc6y and Alcira-Denia railways. 
Pop. (1900) r 0,026. Gandia is on the left bank of the river 
Alcoy or Serpis, which waters one of the richest and most populous 
plains of Valencia and enters the Mediterranean Sea at the small 
harbour of (iandfa {El Grao), 3 m. N.E. The chief ancient 
buildings of (iandia are the Gothic church, the college, founded by 
San Francisco de llorgia, director-general of the order of Jesus 
(1510-1572), and the palace of the dukes of Gandia — a title held 
in the 15 th and rbth centuries by members of the princely house 
of Borgia or Borja. A Jesuit convent, the theatre, schools and 
the palace of the dukes of Osuna, are modern. Besides its manu- 
factures of leather, silk, velvet and ribbons, Gandia has a thriving 
export trade in fruit, and imports coal, guano, timber and tlour. 
In 1904, 400 vessels, of 200,000 tons, entered the harbour. 

GANDO, a sultanate of British West Africa, included in the 
protectorate of Nigeria, situated on the left bank of the Niger 
above Borgu . The sultanate was established , ^ . 1 8 1 9, on the <leath 
of Othman Dan Fodio, the founder of the Fula empire, and its 
area and importance varied considerably during the 19th century, 
several of the Fula emirates being regarded as tributaries, while 
Gando itself was more or less dependent on Sokoto. Gando in 
the middle eyf the century included both banks of the Niger 
at least as far N.W. as Say. The districts outside the British 
protectorate now belong to France. Siricre 1884 Gando has been 
in treaty relations with the British, and in 1903 the part assigned 
to the British sphere by agreement with France came definitely 
under the contnyl of the administration in Nigeria. Gando now 
forms the sub-province of the double province of Sokoto. The 
emir w^as appointed under British authority after the conquest of 
Sokoto in 1903. Since that date the province ha.s been organized 
for administration on the same system as the rest of the pro- 
tectorate of Northern Nigeria. Provincial and native courts of 
justice have )x;en established, roads have been o])enefl, the slave 
trade has been abtdishcd, and the country assessed under the new 
scheme for taxation. British garrisons are stationed at Jcgga 
and Ambrusa. The chief town is Gando, situated on the Sokoto, 
the first considerable affluent of the Niger from the east, about 
60 m. S.W. of the town of Sokoto. 

GANESA, or Ganesh, in Hindu mythology, the god of wisdom 
and prudence, always represented with an elephant’s head po.ssibly 
to indicate his sagacity. H<'. is the son of Siva and Parvati. He is 
among the most popular of Indian deities, and almost every act, 
religious or social, in a Hindu's life begins with an invocation to 
him, as do most books. He typifies not the wisdom of knowledge 
but that worldly wisdom which results in financial success, and 
thus he is particularly the god of the Hindu shopkeeper. In his 
divine aspect Ganc.sa is niler over the hosts of heaven, the spirits 
which come and go to do Indra's will. 

GANGES (Ganoa), a great river of northern India, formed by 
the drainage of the southern ranges of the Himalayas. 'J’hi.s 
mighty stream, which in its lower courst: supplies the river 
system of Bengal, rises in the Garhwal state, and falls into the 
Bay of Bengal after a course of 1 500 m. It issues, under the name 
of the Bhagirathi, from an ice cave at the foot of a Himalayan 
snow-bed near Gangotri, 10,300 ft. above the level of the sea. 


During its passage through (lie southern spins of tlie Himalayas it 
receives the Juhnavi troni tlu- north-W'est, and suhscquently the 
Alaknanda, alter which llie united stream takes tlu- name ot the 
Ganges. Deo Ihayag, llieir point ol junction, is a celebrated fyluce 
ol ])ilgrimage, as i.s also (iangotn, lh<* source of the parent stream. 
At Siikln It pierces tliroiigh the Himalayas, and turns south-west to 
Hardwar, also a jilace of great .sanctity. It proceeds by .a tortuous 
course through the di.siiicts of Dehra Duii, Saharanpur, Muzaif 
ariingai, Hiihiiidshahr aiul Farukliabad, m which last ilistncl it 
receives the Ramgaiiga. Thus lar the (ianges has been little inoie 
than a senes ol iiruad shoals, long deej> jiools and rajuds, except, of 
course, during the melting of the snows and tliroughout the rainy 
sea.sou. At Allahabad, however, it receives the Jumna, a mighty 
sister stream, wdiich t.ikes its n.se also in llie Himalayas to the west 
ot the sources ol the Cianges. The combined rivei winds eastw'ards 
l)y south-ea.st through the United Provinces receiving the (>uniti 
ajid the Gogra. The point ol luuclion will) both the Guiiiti and the 
Gogra has more or le.ss ])ieteiision to sanctity. But tlie longue of 
land at All.ihabad, where tlie fiimna and the Ganges join, is the true 
I'rayag, ike place ot pilgrimage, to which hundreds ol thou.snnds ol 
dev'out Hindus repaii to w'ash .iw.iy their sins in the sacred riv'or. 
It IS her(‘ that the great festival called tlie Magh mela is tiehl. 

Shortly after passing tlu’ liol\ city ol Benares the Ganges enters 
Behar, and after receiving an important tributary, tlu* Sone from 
the .south, glasses l*atna, and obtains another acces-sioii to its voliiiiie 
from the Gandak, which rises in Ne])al Faithei to the east it 
receives the Kusi, and tlien, skirting tlie Rajinaliai hills, turns sharjdy 
to the southwanl, passing neai tlie site of the luined tilv ol (iaui 
By this time it has approached to within 240 in , as the crow flies, 
from the sea. About 20 in. farther on it begins to bian<h out ov'er 
the level country, and this sfHit marks the crinunenceinent ol tlie 
delta, 220 m. in a straight line, 01 ^oo by tlie windings of the river, 
from llie Bay of Bengal The mam channel takes the name of the 
i’adma or Padda, and ])toceeds m a soulh-easteily direction, past 
Palma to (toaJanda, above which it is joined by the Jamima or 
main stream of llie Brahmaputra 'Hie vast conniience ol waters 
ru.shes towards thc^ sea, icceiving fiirthc*r additions from the hill 
country on tlie east, and founiiig a l>rotul estuary known under tlu' 
name ol tlie M(‘ghna, which enters th(‘ B.iy of Bengal near Noakhah 
This e.stijarv, however, is only th<‘ largest .ind most ea.sterly of a great 
number ol months or ehannels. 'Hie nio.sl w'esterly is the Hugh, 
which receiv<‘K th<‘ waters of a number ot distribulary channels that 
start Irom the patent (hinges aliove Murshidaliad. B<*fw'eeri the 
Hiigli on the wt‘st and tin* Ateghna on the cast he?: tlie delta. 'I'he 
upper angle of if consi.sts of rich and fertile districts, such as Murslii- 
dabad, Nadia, J essore and t he 24 I'a rgana.*> But towards 1 f s southern 
resting on the sea, the country sinks into a .si*nes ol gieat 
swamps, interce])ted by a netwoik of inuumtTiible channels. This 
wild waste is known as the Sundaibans, from the iiundavi tree, 
which grow's in abundance in thi* seaboard tracts. 

The nio.st important channel ol the Chmges toi commerce is the 
Hugh, on which stands Calcutta, about 00 m. fioiii the mouth. 
Beyond this city the navigation is londucteil by native ciaft, the 
iiiodein facilities lor traffic by rail .ind the iiiereasmg .shoals in the 
river having put an end to tlie ])icvions steaniei comtnunieat ion, 
w'Jiich plied until about iSOo jis high up as Allah.ibad. Below 
CaJi nlta imjmrtanl boat loiiles tlirougli the didta coiinei t llie Hugh 
with the eastern bianclies of tin liver, lor both native cralt and 
st cv'iiiiers 

The Ganges is e.s.sentially a riv er of great eities • f'alciii ta, Mongh vi , 
J’alna, Benares and Allahabad all be on its cour.se below its |um turn 
with the Jumna ; and the ancient eapital.s, Agia and J)elhi, are 
on the Jumna, higher up 'Jlu* catchment b.i-xiii ol the Ganges is 
bounded on tlie N. by a length of about 7(»o m ot llie Hinial.ivaii 
range, on the S. by the Vindhya moimtams, and on the F. bv tin- 
ranges whieli srpaiate Bengal from Burma, 'ilie vast river ba.sin 
thu.s encloscfl embraces 4.i2»4ho sq m. According to the latest 
calculations, the length ol the mam sMiamol the Ganges is 1540 m , 
or with its longest atffuenl, if»8o, bieadth at Irueeiiliame into the 
sea, 20 m. ; breadth of ( hannel in dry season, t,[ to 2,j m. ; depth in 
dry season, ft. ; flood discharge, 1,800,1300 cub. ft. per second ; 
ordinary cli.scharge, 207,000 cub. it ; longeH duration ol flood, 
about 40 days. Tin; average fall Irom AIIcImIskI to Benares is m. 
jier mile ; from Benares to Calcutta, bclweni 4 and 3 in. ; from 
Calciilla to the sea, 1 to 2 in (jreal changes lake pkire from time 
to time in tin; liver-lx-d, which alter the fati* of the country. Ex- 
leii ive islands arc thrown up, and attach them.selves to the mainland, 
while tlie river dt.serts its old bed and seeks a n<’w channel, it may be 
many miles off. Such clianges an* .so rapid and on so vast a %ale, and 
the corroding power ol the current on the bank so iin ^istible, tJiat 
in J.owcr Bengal it is considered perilous to build anv structure of a 
large or permanent character on its margin. Many decayc*d or ruined 
cities attest the changes in the river-bed in arunmt times; and 
within our own times the main channel which hirmerly passed 
Kajrtiahal has turned away from it, and Jolt tlie town high and dry, 
7 ni. from the bank. 

The (ianges is crossed hy six railway bridg<*s on its course as 
far as Benares ; and another, at Sara in Ivasteni Bengal, has fiecn 
sanctioned. 
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The UiM'iJi (ivVNGES Canal and the [.ovvkk Ganges Canal are the 
two princip.il systems ol peiennial irri^>cition in the United Pro- 
vinces. J h(‘> (fanf^es canal A\as opened liy Lord Ualhuiisie in 1854, and 
irriii^ates c>78,ooo acres riie Lower Ci;irif<<*i> canal, .an extension ol 
Ihe original canal, lias been in operation since 1S78 and irrigates 
•SpijOoo acres. 'I'he two canals, together with the eastern Jumna, 
command tin* greater portion ol the Doab lying between the 
(ianges and the Jumna, above Allahabad. Navigation in either is 
in.sigiiihcanl. (T. H. 11 .*) 

GANGOTRI, a celebrated place of Hindu pilgrimage, among 
the Himalaya Mountains. It i.s situated in tlie native state of 
(larhwal in tlie United J^rovinces, on the llhagirathi, the chief 
head-stre.arn of the Ganges, which i.s here not above 15 or 20 yds. 
broad, with a modtTate current, and not in general above 3 ft. 
deep. The course of the river runs N. hy ; and on the bank 
near (iangotri there is a small temple about 20 ft. high, in wdiich 
are images repre.senting (ianga, IJhagirathi and other figures of 
mythology. It dates from the early part of the iSlh century, 
riu* bed of the river adjoining the temple is divided off by the 
Braiimans into thn'e basins, where the jiilgrirns bathe. One of 
liiese portions is dedicated to Ilrahina, another to Uishnu and 
the third to Siva. 'I’he pilgrimage to Gangotri is considered 
<‘flica(‘ious in washing away the sin.s of the devotee, and ensuring 
him eternal ha])piness in the world to come. The w’ater taken 
Iroin this .sacrecl spot is exported by pilgrims to India and sohl 
at a high prii'e. 'Fhe elevation of the temple above the .sea is 
10,319 ft. 

GANGPUR, a tributary slate of OrLs.sa, llengal, included until 
1905 among the Chota Nagpur States. It is bounded N. by 
Ranchi district, K. by the Singhbhum district, S. hy Sambalpur 
anrl Hamra, and W. by Raigarh in the (Vnlral Provinces. The 
country is for the most part an undulating plain, broken by 
detached ranges of hills, one of which, the Mahavira range, 
possesses a very remarkable appearance, springing abruptly from 1 
the plain in an irregular wall of tilted and disruptial rock, with ! 
two Hanking j)caks. 'f’he rivers are the Ih and the Prahmani, 
formed here hy the union of the Sankh and the South Koel, both 
na\ igable hy canoes. The Ih was formerly famous on account of 
diamonds found in its bed, and its sands are still washed for gold. 
One ol the largest coalfields in India extends into the state, 
anrl iron ore is also found, jungle products - lac, silk cocoons, 
catechu and resin, which are exported ; wiUl animals -bisons, 
buffaloes, tigers, leopards, hyenas, wolv'cs, jackals, wild dogs and 
many sorts of deer. Area, 2493 .scp m. ; pop. (1901) 238,896 ; , 
estimated revenue, £16,000. { 

GANGRENE (Irom Gr. ydyyfmiva, an eating sore, from 
y/MiM'fM', to gnaw), a synonym in medicine lor mortification 
or a loi al death in the animal body tiue to interruption of the 
eiriHilalion hy various causes. 

GANILH, CHARLES (1758 1836), French economist and 
politician, was born at Allanehe in Uantal on the 6th of January 
1758. He w'as educated for the ymifession of law' and practised 
as avocat. During the troubled period which culminated in the 
taking of the Bastille on the 14th of July 1789, he came pro- 
minently forward in public affairs, and was one of the seven 
members of the permanent (ommittee of Public Safety which sal 
at the hotel de villc. lie was imprisoned during the Reign of 
'terror, and wais only released by the counter-revolution of the 
oih 'Fhermidor. During the first consulate he w'as called to the 
tribunate, hut was excluded in 1802. In 1815 he was elected 
ileputy for ( antal, and finally left the Chamber on its dissolution 
in 1823. *^3^- Cianilli is best known as the most 

N’igorous defender of the mercantile school in opposition to the 
views of Adam Smith and the English economists. 

His w’orks, tliough interesting from the clearness and precision 
with which the.se peculiar opinions are presented, do not now' po.ssess 
much value tor tiu* student of political ecoiioiin-. He wTote Essai 
politique sio le revenue des peitples de rantiqwte, dit nuiyeM dge, cW. 
(1808) ; yVv syst^mes d'honomie politique (i8og) ; Thi^orie d'honofnie 
politique (1815) ; Dictionnairc analvtique de V economic politique 
(1820). ‘ ^ ^ j 

GAN JAM, a district of British India, in the extreme north-east 
of the Madras Presidency. It has an area of 8372 sq. m. Much 
of the district is exceedingly mountainous and rocky, but is 
interspersed with open tallejs and fertile plains. Pleasant 


groves of trees in the plains gi\'e to the scenery a greener appear- 
ance than is usually met with in the districts to the south. 'The 
mountainous tract known as the Maliyas, or chain of the Eastern 
Ghats, has an average height of about 2000 ft. — its principal 
peaks being Singharaj (4976 ft.), Mahendragiri (4(}23) and 
Devagiri (4535). The hilly region forms the agency of Ganjam, 
with an area of 3483 sq. m. and a population (in 1901)0* 321,114. 
mostly wild backward tribes, incapable of being governed under 
ordinary conditions and therefore ruled by an agent of the 
governor w'ith special powers. The chief rivers are the Kushikulya, 
the Vamsadhara and the Languliya. The sea and river fisheries 
afford a livelihood to a considerable section of the population. 
The hilly region abounds in forests consisting principally of sal, 
with satin-wood, ebony and sandal-woud in smaller quantities. 

Ganjam formed part of the ancient kingdom of Kalinga. Its 
early history is involved in obscurity, and it was not till after the 
Gajapati dynasty asc ended the throne of Orissa tliat this tract 
became even nominally a part of their dominions. Owing to the 
nature of the country the rising Mahoinmedan power was long 
kept at bay ; and it was not till nearly a century after the first 
invasion of Orissa that a Mahoinmedan governor was sent to 
govern the Lhicacole Uircar.s, w hich included the present district of 
Ganjam. In 1753 Uhicacole, w ith the Northern Circars, were made 
over to the French hy Salahai Jang for the maintenance ol his 
French auxiliaries, in 1759 Masulipatarn was taken hy an 
ICnglish force sent from Bengal, and the French were compelled to 
‘ abandon Ganjam and their other factories in the north. Jn 1765 
j the Northern Circars (including Ganjam) were granted to the 
j English by imperial firman, and in August 1768 an English 
I factor)' was founded at (ianjam, protected by a fort. The present 
! district of Ganjam was constituted in 1 802. I n the earlier years ot 
British rule considerable difficulty was experienced in the adminis- 
tration oi the district : and on more than one occasion the re 
fractorv large landholders had to he coerced by means of regular 
troops. In 1816 Ganjam was overrun hy the Pindaris ; and in 
1836 occurred the Gumsur campaign, when the British first came 
into contact w ith the aboriginal Kondhs, the suppression of w hose 
practice of human sacrifice was successfully accomplished. A 
petty rising oi a section of the Kondhs occurred in 1865, which 
was, however, suppressed w'ithout the aid of regular troops. 

In 1901 the pop. of the district was 2,010,256, showing an 
increase of 20 decade. There are tw o systems of govern- 

ment irrigation : (1) the Kushikulya project, and (2) the Ganjam 
minor rivers system. The principal crops are rice, other food 
grains, pulse, oil seeds and a little sugar-cane and cotton. Salt is 
evaporated, as a government monopoly, along the coast. Sugar 
is refined, according to (German methods, at Aska, where rum also 
is produced. A considerable trade is conducted at the ports ol 
Gopalpur and ( alingapatain, wliich are only open roadsteads. 
The district is traversed throughout by the East Coast railway 
(Bengal-Nagpur system), which w'as opened from Calcutta to 
Madras in 1900. There are colleges at Berharnpore and Parlaki- 
medi. 'The headquarters station is Berharnpore ; the town ol 
Ganjam occupied this position till 1815, when it was found 
unhealthy, and its importance has since declined. 

GANNAL, JEAN NICOLAS (1791- 1852), French chemist, was 
born at Sarre-Louis on the 28th of July 1791. In 1808 he entered 
the medical department of the P'rench army, and witnessed the 
retreat from Moscow in 181 2. After the downfall of the empireihe 
worked at the Ecole Polytechnique in Paris and subsequently at 
the Faculty of Sciences as assistant to L. J. Thdmard. His 
contributions to technical chemistry included a method of 
refining borax, the introduction of elastic rollers formed of 
gelatin and sugar for use in printing, and processes for manu- 
facturing glue and gelatin, lint, w'hite lead, Ac. The Institute 
aw'arded him a Montyon prize in 1827 for his advocacy of 
chlorine as a remedy in pulmonary phthisis, and again in 1835 for 
his discovery of the efficacy of solutions of aluminium acetate and 
chloride for preser\'ing anatomical preparations. In the latter 
part of his life he turned his attention to embalmment, his 
method depending on the injection of solutions of aluminium salts 
into the arteries. He died at Paris in January 1852. His son 
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Felix, born in 1829, also devoted himself to the question of the 
disposal of the dead, among his publications being Mori rMe ei 
mort apparente (1868), Inhumation et cremation (1876), and Les 
(^imetieres A work on the history and law of burial, of 

which only one volume appeared. 

GANNET (O.E. ganot) or Solan Goose, ^ the Pelecanus bassanus 
of Linnaeus and the Sula bassana of modern ornithologists, a 
large sea-fowl long known as a numerous visitor, for the purpose 
of breeding, to the Jlass Rock at the entrance of the Firth of 
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Forth, and to certain other islands off the coast of Britain, of 
which four are in Scottish waters— namely, Ailsa (Yaig. at tlie 
mouth of the Firth of ( lyde ; the group known collectively 
St Kilda; Siileskerry.some 40 m. north-east of the Butt (/f Lewis ; 
and the Stack and Skerry, aliout the same distance westward ol 
Stromness. It appears also to have two stations off the coast of 

^ Tlu* phrasf gunoU's (^iiiincl’.s hatli), a |)crij)hraMS lor the sea, 
occurs in the Anglo-SaMni Chuniule, in reference u> events which 
took place a.d. 975, as jiointed out by Prof. Cunningli.'iin, whose 
learned treatise on this binl {Ibis, 18OO, p, 1) nearly exhausts all 
that can be siiid of its history and habits. A fe\\ pages further on 
(p. 13) this writer remarks “ The name gannet is intimately con- 
nected with our modern Iinglish gander, both ‘Aords being modilica- 
tions of the ancient Britisli ‘ gaii ' or ‘ gans,’ which is the same w'ord 
as the nuidern German ‘ Gans,’ winch in its turn ecu re.sponds with 
the old High (jerman ' Kans,’ the Gieek Latin ansry, and 

tlie Sanskrit ' han.sa,' all of wliich posse.ss th«* same .signilicatum, viz. 
.1 goose. The origin of the names solan or soland, .sulan, siila and 
haf-sula, which are evidently all clo.sely related, is not so obvious. 
Martin \ Vov. St Hilda] informs us that ' .some imagine that the word 
solan comes from the Iri.sh .souler, corrupted and adapted to lhc‘ 
Scottish language, qui ocnli^ ineturtis e hniginquo lespbiat praedam.' 
The earlier writers in general derive the word from the Latin solea, in 
con.setjuence of the bird’s supposed habit of hatclung ils egg with »ls 
fool ; and in a note intercalated into Ray’s desciiption of the .s^ilan 
goose in the edition of his Ttincraries pubiishe<l by the Ray Society, 
and edited by Dr T-ankester, we are told, though no authority tor the 
statement is given, that ‘ the gannet. Sula alba, .should be written 
solent goose, i.e. a channel goose.’ ” Hcreou an editorial note 
remarks that this last statement a])j)cars to have been a suggestion of 
Yarrell’s, and that it .seems at least as possible that the “ Solent ” 
took its name from the bird. 


Treland, the Skcllig Islands and the Stags of Broadhaven, and it 
resorts besides to Lundy Island in the Bristol C'hanne)— its only 
English breeding-place.' l^irlher to the northward ils .settle- 
ments are Myggcnaes, the most westerly of the Faeroes, and 
various small i.slands off the coast of Iceland, of which iht* 
Vestmannaeyjar, the Reykjanes Kuglasker and Grimscy are the 
chief. On the western side of the Atlantic it appears to haN e but 
I five stations, one in the Bay of Inindy, and four rocks in tlu* 

' Gulf of St Lawrence. On all these seventeen places the bird 
I arrives about the end of March or in April and departs in autumn 
when ils young are ready to fly ; but even during the hreeding- 
! season many of the adults may he .seen on their b.shing excursions 
' at a va.st distance from their home, while .at other limes of tlu* 
year their range is greater still, for they not onls frequent the 
North Sea and the English Ghannel, hut stray to the Baltic, and, 
in winter, extend their flight to the Madeiras, while the memliers 
of the species of American birth traverse the ocean from the shor(*s 
of Greenland to the Gulf of Mexico. 

Apparently as bulky as a goose, and with longer wings and tail, 
the gannet weighs considerably less. 'I’hc plumage of the adult 
white, tinged on the h(‘ad and neck with huff, while the outei 
edge and principal quills of the wing are black, and .some bare 
spaces round tlu* eyes and on the throat reveal a dark blue skin. 
The first plumage of the young is of a deep brown aliove, but 
paler beneath, and each featlier is tijiped with a triangular white 
spot. "J'he nest is a shallow^ depression, either on the ground 
itself or on a pile of turi, grass and seaweed— which last is often 
corn eyed from a great distance, 'fhe single egg it contains has a 
white shell of the same chalky character as a cormorant's, 'flu 
young are hatched blind and naki'd, but flu* .slate-coloured skin 

• with wdiich their body is covered is soon clothed with white 
I dowm, replaced in due lime by true feathers of the dark colour 

already mentioned. The mature ])luinage is believed not to lu* 
attained for .some three years. 'I’owards the end ol summer the 
majority of gannets, both old and young, leave the neighbourhood 
of tlieir breeding- place, and, betaking tlu*m.s( K'(‘s to the ojien seii. 
I follow tlie shoals ol herrings and other fishes (the pre.sencc* ol 
1 w’hirh they are most useful in indiiating to fi.sherrnen) to a gn‘a1 
i distance from land. Their firev* is almost invariably captured by 
i plunging upon it from a height, and a company of gannets fishing 
I presents a curious and interesting .spectacle. Flying m a line, 
1 each bird, when it comes over the shoal, closes its wings and 
dashes perpendicularly into the wa\ es, whence it emerges alter a 
few seconds, and, shaking the water from its feathers, mounts in a 
wide c’lirxu , anti orderly lakes its place in the rear of the string, to 
repeat it.s headlong plunge so soon as it again finds itself ubox t* it^ 
; prc)'.’’ 

.Structurally the gannet presents many points wort in of nolt', 
I such as its closed nostrils, its aborted tongue, and its 1 oes all 
I ronneclcd by a web characters which it pos.sesses in common 
! with most of the other members of the group of liirds {Slcgano- 

* podes) to which it belongs. But more remarkable still is the 
i system of suheutaueous air-cells, some* of large size, pervading 
, almost the whole surlaie of tlie body, communicating with the 
; lung.s, and capable of being inflated <»r emptied at the will <ti the 
j bird, 'fhi.s peculiarity has atlrai ted the attenli«)n ol several 
! writers- Montagu, Sir R. Owen {Pror, Zool. Soc., 1831, p. 90), 
! and Maegillivray. 

I In the .southern hemisphere the gannet is represented by tw'o 
' nearly allied but .somewhat smaller forms one, SnJa enpensis, 
inhabiting the coast of .South Afrba, and the otlu’r, S. serraloi, 
the Australian seas. Both much re.sembli* the northern bird, but 

■' The largM* number of gannet.s, .in<l (he vast quant it \ of lisli lh<*\' 
I tak«-, lia.s b(‘eii lre(juentlv .inim.Khcried upon, but tlie < omputation • 
on tills la.st ]H)in! are perliaps fallacious. It .seems to be ceilam tli.ii 
in former days fi.shes, and lu'rrmg.s m jiarticular, w'ere at J<*asi .1- 
plentiful as now, if not more so, notwdtlistanding that f»anin ls were 
more numerou.s. 'Jhose 1re<]uenting the Bass were nckiued by 
Maegillivray .if jo, 000 in 1831, wdiile in t 80 <i tin y were comiuited at 
l2,o(x>, showing a decrease ot two-litths in 38 years On \ils;i in 
1809 there wen* supposed to be as many a.s on the Bass, but then 
number was estimated at in 1877 (Ilf port on the hlernng 

Pishenes <>f Stnilnnd, 1878, jip. xxv and 170, being a diminution ol 
one sixth in eight years, oi ne.tih twice as great as on the Bas ^ 
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the former seems to have a permanently black tail, and the latter 
a tail the four middle leathers of which are blackish-brown with 
white shafts. 

Apparently inseparable from the gannets gcnerically are the 
smaller birds well known to sailors as boobies, from the extra- 
ordinary stupidity they commonly display. They differ, how- 
ever, in having no median stripe of bare skin down the front of 
the throat ; they almost invariably breed upon trees and arc 
inhabitants of warmer climates. One of them, S. cyanops, when 
adult li£is much of the aspect of a gannet, hut S. piscaior is readily 
distinguisliable by its red legs, and S. leucogasler by its upper 
plumage and neck of de(‘p brown. Thc.se three arc widely 
di.stributed within the tropics, and are in some places exceedingly 
abundant. Hie fourth, S. 7 Jarfegala, which seems to preserve 
througliout its life the spotted suit characteristic of the immature 
S. hu^sanuy has a much more limited range, being as yet only 
known from the coast of Peru, where it is one of the birds which 
contribute to the formation of guano. (A. N.) 

GANODONTA (so ntimed from the presence of bands of enamel 
on the teeth), a group of .specialized North American Lower and 
Middle Mocenc mammals of uncertain affinity. The group 
includes Hemiganus, Psiitacothmum and Conorycics from the 
Puerco, Cxdamodon and Hemiganns from the Wasatch, and 
Stylinodon from the Jtridger Eocene. With the exception of 
CnnoryctcSy in which it is longer, the skull is short and suggests 
affinity to the sloth-s, as docs what little is known of the limb' 
bones. The dentition, too, is of a type which might well be 
considered ancestral to that oi the J'ldentata. For instance, the 
molars when first developed have tritubcrcular summits, but 
these soon become worn aw'ay, leaving tall (olumnar crowns, 
with a subcircular surface of dentine exposed at the summit of 
each. Moreover, while the earlier type.s have a comparatively 
full series of tc.cth, all of which are rooted and invested with 
enamel, in the later forms the incisors are lost, the cheek-teeth 
never develop roots but grow continuou.sly throughout life, 
'fhese and other features induced Dr |. I-. Wortman to regard 
the Gaiioclonta as an ancestral suborder of Edentata ; but this 
view is not accepted by l^rof. \V, H. vSeoti. Teeth provision- 
ally assigned to Calamodoti hav(; been obtained from the Lowei 
'IVrtiary (le})()sils of Switzerland. 

Sec L L WorlMinii, “The (huiodonta and their Kelation.ship to 
the Edentata/' Hull. Amcr. Mu'i. vol i\. }i so (i^ 07 ) ; W. B. Scott, 

“ Mammalia of the Santa Cruz Beds, hdentata/^ Hep. Pnneetov 
I’.xped, to Hata^onia, vol. v. (ioo.^-'i<^o.|). (K. L,*) 

GANS, EDUARD (j 7<;7 (iennan jurist, was born at 

Berlin on the 22nd of March 1707, ol prosperous Jewish ])arent.s. 
Me studied law first at Berlin, then at Ciottingen, and fmally at 
Heidelberg, where he attended Hegel’s lectures, and became* 
thoroughly imbued with tlu^ principles of the Hegelian philosopb)'. 
In 1820, after taking his doctor’s degree, he returned to Berlin 
as li^eturer on law. In 1 825 he turned Clirislian, and the following 
year was appointed extraordinary, and in 1828 ordinary, professor 
in th(* Berlin faculty of law. At this period the historical school 
of jurispnidenco was coming to the IrorU, and Gans, prcdi.spo.sed 
owing to his Hegelian tendencies to treat law historically, applied 
the method to om* special branch— the right of succession. Ilis 
great work, ErhrvcUl in weligcschichllicher lintividdung (1824, 
1825, 1829 and 1835), is of permanent value, not only for its 
extensive survey of facts, but for the admirable manner in which 
tile general theory of the slow evolution of legal principle.s is 
])resentcd. In 1830, and again in 1835, Gans visited Paris, and 
formed an intimate acciuaintanee with the leaders of literary 
culture and criticism there. The liberality of Ids \'icw.s, especially 
on political mailers, drew upon Gans the displeasure of the 
IVussian government, and his course of lectures on the history of 
the last fifty years (published as Vorlesungen iiher d. Geschichle 
d. lelzten fnnfztg Jahre, Leipzig, 1833-1834) was prohildtcd. He 
died at Berlin on the 5th of May 1830. in addition to the works 
above mentioned, there may be noted the treatise on the funda- 
mental laws of property {Vher die Grnndlage des Besitzes, Berlin, 
1820), a portion ol a systematic work on (he Roman civil law 
{System des rbmischen Civil-Reehls, ^^27), and a collection of his 
miscellaneons writ ings ( Vermisclitc Scfieifien, 1 832). Gans edited 


the Philosophie der Geschichte in Hegel’s Werke^ and contributed 
an admirable preface. 

See Re^nu des deux mondes (Dee. 1839). 

GANSBACHER, JOHANN BAPTIST (i77S>i844), Austrian 
musical composer, was born in 1778 at Sterzing in Tirol. Ilis 
father, a schoolmaster and teacher of music, undertook his son’s 
early education, which the boy continued under various masters 
till 1802, when he became the pupil of the celebrated Abbe G. J, 
Vogler. To his connexion with this artist and with his fellow- 
pupils, more perhaps than to hi.s own merits, Gansbacher’s 
permanent place in th(; hi.story of music is due : for it was during 
Ids second stay with Vogler, then (1810) living at Darmstadt, 
that he became acquainted with Weber and Meyerbeer, and the 
close friendship which sprang up among the three )oung 
musicians, and was dissolved by death only, has become cele- 
liraled in the history of their art. But Giinsbacher was him.self 
by no means without merit. He creditably filled the responsible 
and difficult post of director of the music at St Stephen's 
cathedral, Vienna, from 1823 till his death (July 13, 1844) ; and 
his compositions show high gifts and accomplishment. They 
consist chiefly of church music, 17 masses, besides litanies, 
motets, offertories, cVc., being amongst the number. He also 
wrote several sonatas, a symphony, and one or two minor com- 
positions of a dramatic kind. 

GANTB, a cloth made from cotton or tow warp and jute weft. 
It is largely used for bags for sugar and similar material, and has 
the appearance of a fine hessian cloth. 

GANYMEDE, in Greek mythology, son of Tros, king of 
Dardania, and (-'allirrhoe. He was the most beautiful of mortals, 
and was carried off by the gods (in the later story by Zeus himsell, 
or by Zeus in the form of an eagle) to Olympus to serve as cup- 
Ix'arer (Apollodonis iii. 12 ; Virgil, Aeneid, v. 254 ; Ovid, 
Mciam, x. 255). By way of compensation, Zeus presented his 
father with a Ltiam of immortal horses (or a golden vine), 
(ianymedc was alterwards regarded as the genius of the fountains 
of the Nile, the life-giving and fertilizing river, and identified by 
astronomers with the Aquarius of the zodiac. Thus the divinity 
that distributed drink to the gods in heaven became the genius 
who presided over the due supply of water on earth. When 
pederasty became common in Cireecc, an attempt was made to 
justify it and invest it with dignity by referring to the rape of the 
beautiful boy by Zeus ; in Crete, where the love of boys was 
reduced to a system, Mint)S, the primitive ruler and law-giver, 
was said to ha\'e been the ravisher of Ganymede, 'riuis the name 
which once denoted the good genius who bestowed the precious 
gilt oJ water upon man was adopted to this use in vulgar Latin 
under llie form Catamitus, Ganymede being carried off by the 
eagle was the subject of a bronze group by the Athenian sculptor 
Leocliares, imitated in a marble statuette in tlie Vatican. E. 
Veckenstedt {Ganymedes, Libau, 1881) endeavours to prove that 
(ianymede is the genius of intoxicating drink (/*e^e, mead, for 
which he postulates a form /aiJiSos'), whose original home was 
Phrygia. 

See article by V. Weizsacker in Roscher’s Lexikon der Mythnlnpie. 
In the article CrjiKK Art, lig. 53 (1*1. 1.) gives ;in illustration of 
Ganymede borne alolt by an eagle. 

GAO, Gao-Gao, or Garo, a town of French West Africa, in the 
Upper Senegal and Niger colony, on the left bank of the Niger, 
400 m. by river below Timbuktu. Pop. about 5000. The 
present town dates from the French occupation in 1900 ; of the 
ancient city there are scanty ruins, the chief being a truncated 
pyramid, the remains of the tomb (iGtli century) of Mahommed 
Askia, the Songhoi conqueror, and those of the great mosque. 
According to tradition a city stood on this spot in very ancient 
times and its inhabitants arc said to have had intercourse with 
the Egyptians. It is known, however, that the city of which the 
French settlement is the successor was founded by the Songhoi, 
prol>ably in the 7th or 8th century, and became the capital of 
their empire. Garo (Ga-rho) appears to have been the correct 
name of the Songhoi city, though it was also known as Gogo and 
Kuku (Kaougha).^ In the 12th century Idrisi describes Kuku as 

^ There was aiioilier city called Kaoka or Gaoga east of Lake 
Chad in the country now known as Bagirmi. It was tlie seat of tlie 
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a populous unwalled town devoted to commerce and industry ; 
it is possible, however, that Idrisi is referring not to Gao but to 
another town somewhat to the south— iit that period the middle 
course of the Niger had many prosperous towns along its banks. 
In the 14th century Gao was conquered by the king of Melle, and 
its great mosque was built (r. 1325) by the Melle sovereign 
Kunkur Musa on his return from a pilgrimiige to Mecca. In the 
15th century the Songlioi regained power and Gao attained its 
greatest prosperity in the reign of A.skia. It did not enjoy the 
commercial importance of Jenn6 nor the intellectual supremacy 
of Timbuktu, but was the pclitical centre of the western Sudan 
for a long period. On the break up of the Songhoi power the 
city declined in importance. It became subject in 1590 to the 
Ruma of Timbuktu, from whom it was wrested in 1770 by the 
Tuareg, the last named surrendering possession to the French. 
The first European to reach Gao was Mungo Park (1805) ; he was 
followed in 1851 by Heinrich Barth, and in 1896 by the French 
naval lieutenant Hourst. Gao is now the headquarters of a mili 
tary district. A caravan route leads from it to Kano and Bornu. 
From Gao upwards the Niger is navigable for over 1000 m. 

See Timbuktu. Lor the Gao region ol the ISigci see an aiticle 
by F. Dubois m L’Afrique frani^aise (January igog). 

GAOL, or Jail, a prison (q.v.). Tlie two forms of the word are 
due to the parallel dual forms in Old ('cntral and Norman French 
respectively, jaiole or jaole, and gatolc or gayolle, 'D.c* common 
origin is the med. Lat. gahiola, a diminutive formed from cavea, 
a hollow, a den, from which the English “ cave ” is derived. 
'Ihe form “ gaol ” still commonly sur\'ives in English, and is in 
ofheial usage, c.g. “ gaol-delivery,” but the common pronuncia- 
tion of both words, jail,” shows the real surviving word. 

GAON (Heb. for “ Excellency,” plural Camtm), the title 
given to the heads of the two |ewi:>h academies in Babylonia, 
Sura and J^jnibeditha. Though the name is far older, it i.s 
chiefly applied to Rabbis who lived between the close of th(‘ 
'I'almud and tlie transfercnc:c of the centre of Judaism from Asia 
to luirope — i.e, from the end ol the 0th to the middle of the nth 
century a.d. The Geonim were reejuired to do homage to the 
Exilarchs (sec Exilakch) but were otherwise independent. 
They exercised wide authority and were appealed to in settle- 
ment of the social and religious affairs of the diaspora. To them 
must be assigned the arrangement of tlie main lines of the present 
Synagogue liturgy, 'iheir chief literary activity took the form of 
Answers to Questions— a form which was extensively used in 
later centuries. 'Hie most noted of the Geonim, who will be 
found treated under their respective name.s, were Ahai, Amram, 
Semach, Saadiah, Sherira and Ilai. Hai Gaon died in 1038, 
closing the period of the (Jeonim after an acth ity of four and a 
half centuries. 

A full list of the Geonim is given in tabular form in the Jewish 
EncydopaeiUaj vol. v. p. 571. ( 1 . A.) 

GAP, the capital of the French department of the Hautes 
Alpcs. Pop. (1906) town, 6888; commune, 10,823. Tf is built 
at a height of 2418 ft. on the right bank of the Luyc (an affluent 
of the Durance), in an agreeable position, and is dominated afar 
by snowy peaks on the N.F.. The little city has the look of a 
Proven^-al town, being white. The 17th-century cathedral 
church has been entirely reconstructed (1866-1(105). In the 
prefecture is the tomb of the constable de Lesdiguieres (154.8' 
1626), dating from about 1613, and due to a Lorraine sculptor. 
Jacob Kichicr. 'The same building contain.s various scientific 
and archaeological collections, as well as the \’ery rich archives, 
which include manv MSS. from the monastery of Durbon, \c. 
There are a few small manufactories of purely local importance. 
Gap is connected by railway with Brianyon (51J m.) and with 
(ircnoble (85 J m.). while from the railway junction of Veynes 
(i( 3 i m. W'. of Gap) it is 122 m. by rail to Marseilles. The episcopal 

Bulala dvnastv, an offshoot of tfu’ royal family of Kanem, wlio.s(' 
nih* in the isth century extended from the Shari to Darhir. The 
existence of the .state Avas hist mentioned by Leo Alricanus. 7 b the 
Bornuese it \v;is known as Bulala or Kuka Bulala, a name which 
persists as that of a di‘drict in French Congo ^sce Bornt’). The 
similarity of the narno Gaoga to that of the Songhoi capital ha.s given 
rise to n uch confusion. 
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see of Gap, now in the ecclesiastical province of Aix en Provence, 
is first certainly mentioned in the 6th century, and in 1791 was 
enlarged by the annexation of that of Embrun (then suppressed). 

Gap is the Vapincum of the Romans, and was founded by 
Augustus about 14 b.c. It long formed part of Provence, but in 
1232 most of the region passed by marriiige to the dauphins of 
Viennoi.s. The town itself, however, remained under the rult^ of 
the bishops until 1512, when it was annexed to the crown of 
France. 'I'he bishops continued to bear the title of count of 
Gap until the Revolution. The town was sacked by the 
Huguenots in 3567 and 1577, and by the duke of Savoy in 1692. 
It was the birthplace of the reformer Guillaume h'arel (1489- 
^565)* who first preached his doctrines there about 1561-1562, 
l)Ut then took refuge in Switzerland. 

See j. Roman, Histoire de la vtlle de Gap (Gaj), 1892). 

(\V A. B.C) 

GAPAN, a town of the province of Niieva Ecija, Luzon, 
Pliilippine Islands, 5 m. E. til San Isidro, the capital. J\)p. 
(^903) 11,278. It is situated in a rich rice growing region, and 
extensive forests in its vicinity contain fine hardwoods. Its 
climate is comparatively cool and healthy. 'The principal natixe 
dialects spoken are Tagalog and Pampangan. Gapan is Uie oldest 
town of the prox ince. 

GARARISH (Rakarish), a .semi-nomadic tribe of Semitic 
origin, dwelling along the right bank of the Nile from Wadi 
Haifa to Merawi. Many members of the tribe are iigriciiltiirists, 
others act as guides or transport drivers. They declare themselves 
kinsfolk of tlie Ababda, but they are more Arab than Beja. 

GARASHANIN, ILIYA (1812-1874), Servian slalesnian, was 
the son of a Serx'ian peasant, who made money by exporting 
cattle and pigs to Austria and by lus intelligenee and wealth 
attained to a certain inlluenee in the f 011 n try. He wanted to 
give his son as good an ediicution as possible, and therefore sent 
liim to Hungary to learn first in a (ireek and tlien in a (h,rni;m 
school. Higliiy gifted, and having passed through a regular 
although somewhat short school training, the young Iliya xtTy 
quickly came to the front. In 1836 I 7 iiu:e Milosli ajipointed him 
a colonel and commander of the thi n just organized regular armv 
of Sc’via. in 1842 he was called to the position ol assistant to 
the home r irister, and Irom that lime until his relirenu nt fixim 
public life in i8()7 lie xvius repeatedly inini.ster of home aflairs, dis 
tinguishinghim.sell by the energy and lusticeol his administration. 
But he rendered far greater services to his country as minister 
lor foreign aflairs. He was the first Serx ian statesman who had a 
political programme, and wl 10 worked to rejilaee the Russian pro- 
tectorate over Servia by the joint protectorate ot all the great 
power.s ol ICurupe. As minister for foreign affairs in 1853 he was 
decidedly opposed to Servia joining Russia in war against 'furkey 
and tile western powers. His anti-Hussian views resulted in 
Prince Men.shikov, while on his mission in ( onstantinople, 1853, 
peremptorily demanding from the princi*. ol Servia (Alexander 
Karageorgt'vich) his dismissal. But although dismissed, his 
I>cr.sonal influence in the country .secured the neutrality ol Servia 
during the (Yiinean War. He enjoyed e.steein in lYancc. and it 
was due to him that lYaiic'e proposed to the peace conference ol 
Paris (1856) tJiat the old con.stiUiiion, granted to S(Tv»a by 
lurkey as suzerain and Russia as protector in i83(;, should be 
replaced by a more mcxlern and liberal constituliun, I rained by a 
Europetm intcrnaticmal commission. But the agreement of the 
powers was not secured. Garashanin iiuKjced Princi' Alexander 
Karageorgevich to convoke a national assembly, xvhich had not 
been called to meet for ten years, 'i’he assembly was convoked 
for St Andrew's Day 1858, but its first act was to dethrone Prince 
Alexander and to recall tlie old Prince .Vlilo.sh Obrenox icli. When 
after the death of his father Milosli (in i860) Prmee Michael 
ascended the throne, he entrusted the premiership and foreign 
affairs to Jliya Cianishanin. 'i'he result of their pidicv was that 
.Servia w'a.s gixen a new. although .somewhat conserx^atw, con- 
stitution, and that she obtained, without xv<ir, the cx'acuation 
of all the fortresses garrisoned by the 'J'urki.'di troops on the 
Servian territory, including the fortre.ss ol Ilelgraile (1867). 
i Garashanin xvas preparing a general rising of the Balkan nations 
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tigainst the Turkish rule, and had entered into confidential 
arrangements with the Rumanians, Bosnians, Albanians, 
Bulgarians and Greeks, and more especially with Montenegro. 
But the execution of his plans was frustrated by his sudden 
resignation (at the end of 1867), and more especially by the 
assassination of Prince Michael a few months later (the loth of 
June 1868). Although he was a Conservative in politics, and as 
such often in conflict with the leader of the Liberal movement, 
Yovan Ristich, he certainly was one of the ablest statesmen 
whom Servia had in the igth century. (G. Mi.) 

GARAT, DOMINIQUE JOSEPH (i 749 -J« 33 ), French writer 
and politician, was born at Bayonne on the 8th of September 
1 749. After receiving a good education under the direction of a 
relation who was a inire, and having been an advocate at Bor- 
deaux, he came to Paris, where he obtained introductions to the 
most distinguished writers of the time, and Ixjcame a et)ntributor 
to the Encyclopedic mel/wdique and the Mercure de France. He 
gained considerable reputation by an eloge on Michel de L’llopital 
in 1778, and was afterwards three times crowned by the Academy 
for eloges on Sugcr, Montaiisicr and Fontenelle. In 1785 he was 
named professor of history at the Lycee, wliere his lectures 
enjoyefl an equal popularity with those of (L K. Laharpe on 
literature. Being chosen a (leputy to the states-general in 1789, 
he rendered important service to the popular cau.se by his 
narrative of the proceedings of the Assembly contributed to the 
fournal de Paris. J'ossessing strongly optimist views, a mikJ 
and irresolute character, and indefinite and changeable con* 
N’ictions, he played a somewdiat undignified part in the great 
political events of the time, and became a pliant tool in carr\dng 
out the designs of others. Danton had him named minister of 
justice in 1792, and in this capacity had entrusted to him what he 
called the commission affreuse of communicating to Louis XVI. 
his sentence of death. In 1 793 he became minister of the interior. 
In this ('apacity he proved him.sell quite inefficient. 'I'hough 
himself uncorrupt, he winked at the most scandalous corruption 
in his subordinates, and in sjiite of the admirably organized 
detective service, whii'h kept him accurately informed of every 
movement in the capital, he entirely failed to maintain order, 
which might easily have been done by a moderate display of 
firmness. At last, disgu.sted wdth the excesses which he had fx*en 
unable to control, he resigned (August 15, J793). On the 2nd of 
October he was arrest(*(i for (.Girondist sympathies but .soon 
relea.sed, and he escaped further molestation owing to the 
friend.ship of Barras and, more (‘.specially, ol Robespierre, who.se 
literary amour-propre he had been careful to Hatter. On the 9th 
rhermidor, howTver, he took sides against Robe.spierre, and on 
thi‘ 1 2th of September 1 794 he was named by the Convention as a 
member of the execulive committee of public instruction. In 
1 798 he w’as appointed ambassador to Naples, and in the following 
year he U’came a mem tier, then president, of the Council of the 
.\ncicnts. After the revolution of the i8th Brumaire he was 
chosen a senator by Napoleon and created a count. During the 
Hundred Days he was a member of the chamber of representa- 
tiv'es. 1 n 1 803 he w as cho.sen a member of the J n.sti tu te of France, 
but after the restoration of Louis XVITl. his name w'as, in 1816, 
deleted from the list of members. After the revolution of 1830 
he was named a member oi the new’ Academy of Moral and 
l\)litical Science. He died at Ustaritz near Bayonne, April 25, 
1833. His writings are characterized by elegance, grace ami 
variety of style, and by the highe.st kind of rhetorical eloquence ; 
but his grasp of his subject is superficial, and as his criticisms 
have no root in fixed and philosophical princ'iples they are not 
unfrequently whimsical and inconsistent. He must not lx* 
confounded with his elder brother Domini(tue (1735-1799), who 
was also a deputy to the slate.s-general. 

I'lie works of (ianit mchule, l)csides those alroaity mentioned, 
ConsulcmtioHs sto la Rcrolution Piancaise (Bari.s, 170/) ; Mcmoires 
la Rri’olutioii, <>u CAposr dr ma tonduite (i7<i5) ; Mrmmtrs st 4 r 
la vie de M Sitatd, suy ses nn'/.s, rf sitr tr XVITP sitclc (1820); 
{'logos on Joubert, KK'her uml Dosaix : sevc'ial notices of distin- 
guishod ]>(‘rsons : and a large number of articles in periodicals. 
Vahiabli' materials for the history ol Garat's tenure of the mini.stry, 
notably tl»o police reports of Dutard, are given in W, .A. Sclunidi’.s 
J'ahlcatu dt la Rholutian Pranf^aisr { \ ^ols., l.eij)zi£r, 18O7-1870). 


GARAT, PIERRE-JEAN (1764-1823), French singer, nephew 
of Dominique Joseph Garat, was bom in Bordeaux on the 25th 
of April 1764. Gifted with a voice of exceptional timbre and 
compass he devoted himself, from an early age, to the cultivation 
of his musical talents. On account of his manifesting a distaste 
for the legal profession^ for which his father wished him to study, 
he was deprived of his allowance, but through the patronage of a 
friend he obtained the office of secretary to Comte d ’Artois, and 
was afterwards engaged to give musical lessons to the queen of 
France. At the beginning of the Revolution he accompanied 
Rode to England, wdicre the two musicians appeared together in 
concerts. He returned to Paris in j 794. After the Revolution he 
became a professional singer, and on account of a song which he 
had rompo.sed in reference to the misfortunes of the royal family 
he was thrown into prison. On regaining his liberty he went to 
Hamburg, where he at once achieved extraordinary success ; and 
by his .subsequent appearances in Paris, and his visits to Italy, 
Spain, Germany and Russia, he made for himself a reputation as 
a singer unequalled by any other of his own time. He was a keen 
partisan of Gluck in opposition to Handel. On the institution of 
the (’omservatoire de Musique he became its professor of singing. 
He also composed a number of songs, many of which have 
considerable merit. He died on the ist of March 1823 in Paris. 

GARAY, JANOS (1812 1853), Hungarian poet and author, 
was born on the loth of October 1812, at Szegszard, in the 
county of Tolna. From 1823 to 1828 he studied at Fiinfkirchen, 
and .subsequently, in 1829, at the university of Pest. In 1834 he 
brought out an heroic poem, in hexameters, under the title 
Csatdr. After this he issued in quick succession various historical 
dramas, among which the most successful were Arhocz, Orszd^h 
Ilona and Bdthori lirzsebei , — the first two published at Pest in 
1837 and the last in 1840. (iaray was an energetic journalist, 

I and in 1838 he removed to Pressburg, where he edited the political 
journal Hirnok (Herald). He returned to Pest in 1839, when he 
was elected a corresponding member of the Hungarian Academy 
of Sciences. In 1842 he was admitted into the Kisfaludy Society, 
of which he became second secretary. Garay enriched H iingarian 
literature with numerous lyrical poems, ballads and tales. 'Fhe 
1 first collection of his poems was published at Pest in 1843 ; and 
his prose tales appeared in 1845, under the title of Tollrajzok 
(Sketches with the Pen). His historical ballads and legends, 
styled Arpddok (Pest, 1847, 2nd cd. 1848), showed him to be a 
master in the art of ballad-writing. Some of his lyrical poc^ms 
also are excellent, as, for example, Balaloni Kagylok (Shells from 
the Balaton Lake) (Pest, 1848). His legend Bosnydk Zsdjia 
(Pest, 1847), and his poetical romance Frangepdn Knstdfne 
(Christopher Frangepan's Wife) (Pest, 1846), gained the prize of 
the Kisfaludy Society. His last and most famous work was an 
historical poem in twelve cantos, with the title Szent Imsz/6 
(Saint Ladislaiis) (Eger, 1852, 2nd ed., Pest, 1853, 3rd ed. 18O3). 
Garay was profcs.sor of Hungarian language and literature to the 
university of Pest in 1848-1849. After about four years' illness 
he died on the 5th of November 1853, in great want. A collective 
edition of his poems was publi.shed at Pest the year after his 
death by F. Ney (2nd ed. i8()o), and several of his poems were 
translated by Kertbeny. 

Sec liaray Janos Ossses kdltemhivei (2nd ed., Pest, i860) ; and 
Dichtungen von Johann Garay (znd ed., Vienna, 1856). 

GARBLE (a word derived from the Arab, gharbala, to sift, and 
related to ghirhaL a sieve ; the Arabic w'ords are of foreign origin, 
probably from the l.at. cribrum, a sieve), originally a medieval 
commercial term in the Mediterranean ports, meaning to sort 
out, or to sift merchandize, such as corn, .spices, 8:c., in order 
to separate w hat was good from the refuse or waste : hence to 
select the best of anything for retention. Similarly a “ garbler ” 
was an official w ho was appointed to sort out, or test the w'ork of 
I those who had already sorted, the spices or drugs offered for sale 
in the London markets. In this original sense the word is now' 
obsolete, but by inversion, or rather perversion, ‘‘ garble ” now 
means to sort out or select, chiefly from books or other literary 
works, or from public speeches, some portion which twi.st.'s, muti- 
lates, or renders ineflfecti\'c the meaning of the author or speaker. 
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GARQ^O, PEDRO ANTONIO JOAQUIN CORR&A (1724- 
1772), l^ortugucse lyric poet, was the son of Philippe Correa da 
Serra, a fidalgo of the royal house who held an important post in 
the foreign ofhce ; his mother was of French descent. The poet’s 
health was frail, and after going through a Jesuit school in Lisbon 
and learning English, EVench and Italian at home, he proceeded in 
1742 to the university of Coimbra with a view to a legal career, 
lie took his degree in 1748, and two years later was created 
a knight of the Order of Christ. In 1751 his marriiige with 
D. Maria Salema brought him a rich dower which enabled him 
U) live in case and cultivate letters ; but in later years a law-suit 
reduced him to poverty. EYom 1760 to 1762 he edited the 
T.isbon Gazette, In 1756, in conjunction with Cruz e Silva and 
others, Garg^Lo founded the Arcadia Lusitana to reform the 
prevailing bad taste in literature, identified with Seicentisnw, 
which delighted in conceits, windy words and rhetorical phrases. 
The Arcadia fulfilled its mission to some extent, but it lacked 
creative power, became dogmatic, and ultimately died of inanition. 
Oan;ao was the chief contributor to it.s proceedings, bearing the 
name of “ C'orydon E>imantheo,” and his orations and dis- 
sertations, with many of his lyrics, were pronounced and read at 
its meetings. He lived much in the society of the English 
residents in Lisbon, and he is supposetl to have conceived a 
passion for an iiinglish married lady which completely absorbed 
lum and contributed to his ruin. In tiu* midst of his literary 
activity and growing fame, he was arrested on the night of the 
gth of April 1771, and committed to prison by Pombal, whose 
(li.s])lt;asure he had incurred by his independence of character. 
The immediate cause of his incane ration would appear to have 
been his connexion with a love intrigue lx‘t ween a young friend of 
his and the daughter of a (blonel J'd.sden, but he was never 
brought to trial, and the* matter must remain in doubt. Alter 
much solicitation, his wife obtained from the king an order for her 
husband’s release on the loth of November 1772, but it came too 
late. Broken by infirmities and the hardships of prison life, 
(larcj'ao expired that very day in the Limoeiro, at the age of 
forty -seven. 

Taking Horace as his model, and aided i\v sound judgment, 
scholarship and wide reading, Garcao set out to raise and purify 
the standard of poetical taste, and his verses are (‘haracterized by 
a classical simplicity of form and expression. His sonnets ad 
sodalcs show a < harming personality ; his v igorous and elegant 
odes and epistles are sententious in tone and reveal an inspired 
poet and a man chastened by suffering. 11 is tw'o comedies in 
heiidecasyllables, the Thcairo JSiovo (played in January 
and the Assemhlea, are excellent satires on the social life of the 
caj)ital ; and in the Cantata de Dido, included in the latter piece, 
the .spirit of Greek art is allied to perfection of form, making this 
composition perhaps the gem of Portuguese i8lh century poetry. 

GcTicao wrote little and spent much time on the labor timae. 
His works were jiuhhshed j)Osthumously 111 1778, and the most com- 
ph'te and acce.s.sible edition is that of J. \. de Azevedo Castro (Rome, 
1888). An EiigJisli version of the Cantata de Dido appeared in the 
Academy (January loth, t 8<)5). See Tnnocencio da SiK a, Ducionario 
hiblioffiafi/tUo Porittguez, vol. vi. pp. 38^1- ^<13, and vol. xvii. pp. 182- 
184 ; also IDr Thcophilo Braga, A Arcadia Lusitana (Oporto, 1809). 

(E. 1 »R.) 

GARCIA (DEL POPOLO VICENTO), MANGEL (1775 
Spanish singer and composer, was l)orn in Seville on the 22n(l of 
January 1775. became a chorister at the cathedral of Seville, 
and studied music under the best masters of that city. At 
seventeen he made his debut on the stage at Cadiz, in an operetta, 
in which were included songs of his ow n composition. Soon after- 
wards he appeared at Madrid in the twofold capacity of singer and 
composer. Ilis reputation being established, he proceeded to 
Paris, where he appeared for the first time, in 1808, in Paer’s 
ope ra Grisclda, Here also he was received with great applause, 
his style of singing being especially appreciated. This he further 
improved by careful study of the Italian method in Italy itself, 
where he continued his successes. His opera ll Califo dt Bagdad 
was favourably received at Naples in 1812, but his chief successes 
were again due to his perfection as a vocalist. His ojxjra La 
Morte di Tasso was produced in 1821 in Paris, where it was 
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followed in 1823 by his II Fazzoletto. In 1824 he went to London, 
and thence proceeded to America (1825) with a company of 
artistes, amongst whom were his son Manoel and his daughter 
Maria, better known under her subsequent name of Malibran. 
In New' York was produced his opera La Figlia dell aria in 1827. 
lie extended his artistic tour as far as Mexico, and was on the 
point of returning to Europe in order to retire from public life 
when he w'iis robbed of his well-earned wealth by brigands on his 
w'ay to Vera Cruz. Settled again in Paris in 1829, he soon retired 
from the stage, and devoted himself exclusively to leaching. He 
died in Paris on the 2nd of June 1832. His method of teaching 
was famous, and .some of the most celebrated singers of the early 
part of the century were amongst his pupils. He also wrote an 
(excellent Ivook on the art of singing called Metodo dt canto, o1 
which the essence was siibsequenlh incorporated by his son 
Manoel in his admiralde Tratie complet de Fart du chant (1847). 
His o|X‘ras have not survived their day. He wrote nearly forty in 
all, but with the exception of those cjuoted, and FI Poeta calculista, 
produced when he was thirty, none are remarkable. Besides the 
children already mentioned, his (laughter 1 ‘aiilina, Madame 
Viardot (1821-1910), worthily continued the tradition for the 
I>e.st singing with w^hich his name had become associated. 

His son, Manoel (iAkciA (1805 1906), who celebrated bis 
hundredth birthday in London on the 17th of March 1905, w'as 
bom at Madrid, and after his father’s death devoted himself to 
teaching. He was a profes.sor at the Paris Conservatoire from 
1830 to 1848. and from that time to 1895 was a professor at the 
Royal .'\cademy of Music in London. He Ix'came famous for his 
invention of tJie laryngoscope about 1850, ap)arl from his [)osition 
as the greatest representative* of the old “ /W mnlo" slvle o1 
singing. ^ 

GARCIA DE LA HUERTA, VICENTE ANTONIO (1734-1787), 
Spanish dramatist, was born at Zafra on the 9th of March 1734, 
and was ediicat(‘d at Salamanca. At Madrid he soon attracted 
attention by his litt'rary arrogance* and handsome person ; and 
at an early ago bee'ame chief ot the National Library, a post from 
whieh he was dismissed owing to the intrigues of his numerous 
enemies. 'I'he piublie'ation of his imsatistaetorv collection of 
SpantJi plays ent it led Thcairo Hcsjuinol ( 1 785 1 7S(>) expxised ium 
to .severe i\ nsures, which appiear to have aflectcd his reason. 
He eJie-d at Madrid on tlx* 12th of Marc h 17S7, without carrying 
into effec t his avowed intention oi reviving tlx* national drama. 
His Agamemnon vengado derives from Sop)hocl(^s, his Jairc is 
translated from Voltaire, and even his once famous Raijuel, 
though Spianish in subject, is cliissic in form. 

GARCfA DE PAREDES, DIEGO (i46fv 1534). Spanish soldier 
and duellist, was a native of 'J'nijillo in Jvstremadura, Spiain. 
He never commanded an army or rose to the position of a general, 
but he was a notable figure in the wars of the end of the 1 clh and 
beginning of the it>lh century, w hen px'r.sonal pirowess had still a 
considerable share in deciding the result of actions. His native 
town and its district, which lie between Talavcra and Madrid, 
produced manv of the most noted conqiiistadores of Anx*rica, 
including the Pizarro family. Diego himself .served in his youth 
in the war of Granada. His strength, daring and activity fitted 
him to shine in operations largely compo.secl of night marches, 
es(*aladcs, surprises and hand-to-hand combats. The main 
scene of his achicv'cments was in Italy, and he betook himself to 
it - on his own showing- not in search of glory, but because he 
had killed a relation of his own, Ruy Sanchez de Vargas, in a street 
fight arising out of a quarrel about a horse. He fled to Rome, 
then under the rule of the Borgias. Diego was a distant relation 
to the cardinal of Santa Ouz (Garvajal), a favourite wuth Popx- 
Alexander VL, who was in conllici with the barons of the 
Romagna and tejok Diego into his service. lie remained a soldier 
of the pxipe till he killed a man in a personal quarrel and found il 
necessary to pass over to the enem>'. Now' he became accfuainted 
with the ('olonnas, who appreciated his scrvic'es. Tlie wars 
between E'erdinand V. of Aragon (the ( atholic king) and Louis 
XIT. gave him a more creditable opening. The Spanish general 
(;on.salvo de Ccirdoba, who knew his value, employed him and 
trusted him ; and he took part in all the wars of Ital>' on the- 
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frontier of Navarre, and once against the Turks on the Daniil)e, 
till 1530. His countrymen made him the hero of many 
Munchausen-like stories of personal prowess. It was said that he 
held a bridge single-handed against 200 Frenchmen, that he 
stopped the wheel of a water-mill, and so forth. In the “ Brief 
Summary ” of liis life and deeds attributed to him, and printed at 
the end of the Chromrle of the Great Captain, published in 1584 at 
Alcald de Henares, he lays no claim to having done more than 
w\as open to a very athletic man. He was killed at Bologna in 
153,4 by a fall while engaged in a jumping-match with some of 
the younger officers of the army. His body was carried to his 
native town Trujillo, and buried in the church of Santa Maria 
Mayor in 1545. 

GARCiA GUn^RREZ, ANTONIO (i 8 i 3 -rS 84 ). Spanish 
dramatist, was born at Chiclana (Cadiz) on the 5th of July 1812, 
and studied medicine in his native town. In 1832 he removed 
to Madrid, and earned a scanty living by translating plays of 
.Scribe and th(‘ elder Dumas ; despairing of success, he was on the 
point of enlisting when he suddenly sprang into fame as the author 
of FA Trovador, which was played for the first time on the ist of 
March 1836. Garcfa (kiti^*rrez never surpassed this first effort, 
which placed him among the leaders of the romantic moveme'^t 
in Spain, and which became known all over Europe through 
Verdi’s music. His next great success was Simdn Bocanegra 
(1843), but, as his plays were not lucrative, he emigrated to 
Spanish America, working as a journalist in Cuba and Mexico till 
1850, when he returned to Spain. The Ix'St works of his later 
period are a zarzuela entitled FA Grumete (1853), Tm Vengaiiza 
catalaua (1864) and Juan Lorenzo (1865). He became head of 
the archaeological museum at Madrid, and died there on the 6th 
of August 18S4. Ills Poesias (1840) and another volume of 
lyrics, entitled Luz v iiniehlns (1842), are unimportant ; but the 
brilliant versification of his plays, and his ]K)wer of analysing 
feminine emotions, give him a foremost place among the Spanish 
dramatists of the 10th century. 

CARD, a department in the south of France, consisting of part 
f)f the old province of Languedoc. Pop. (1906) 421,166. Area 
2270 sq. m. It is bounded N. liy the departments of Lo/ire and 
Ardc^che, E. by the Rhone, which separates it from Vaucluse and 
Houches-du-Rhone, S. by the Mediterranean, S.W. by lU^rault 
and W. by Aveyron. Hard is divided into three sharply-defined 
regions. Its north-western districts are occupied by the range of 
the Cevennes, which on the frontier of T^oz^re attain a height of 
5120 ft. 'J'he whole of tliis region is celebrated for its fruitful 
valleys, its gorges, its beautiful streams, its pastures, and the 
chestnut, mulberry and other fruit trees with which the 
mountains are often clothed to their summits. The Garrigues, a 
dr\', hilly region of limestone, which lends itself to the cultivation 
of cereals, the vine and olive, stretches from the foot of the 
Cevennes over the centre of the department, covering about half 
its area. 'Ihe .southern jiortion, which extends to the .sea, and was 
probably at one time covered by it, is a low' plain with numerous 
lakes and marshes. 1'hough unhealthy, it is prosperous, and 
comprises the iiest arable land and vineyards in (iarcl. 

Besides the Rhone, whic'h bounds the department on the E., 
and the Ard^che, the lower course of w'hich forms part of its 
boundary on the N., the principal rivers are the C't^zc, Gard, 
Vidourle and Herault. The most northern of these is the Oze, 
which rises in the CWennes, and after a course of about 50 m. in 
an K.S.E. direction falls into thi‘ Rhone above Roquemaure. 
The Gard, or (iardon, from which the department takes its name, 
is also an affluent of the Rhone, and, rising in the C-6vennes from 
several sources, traverses the centre of the department, having a 
length of about 60 m. In the upper part of its cour.se it flows 
through a succession of deep mountain gorges, and from the 
melting of the snows on the C evennes is subject to inundations, 
which often cause great damage. Its waters not infrequently 
rise 18 or 20 ft. in a few hours, and its bed is sometimes increa.sed 
in width to nearly a mile. Near Remoulins it is crossed by a 
celebrated Roman aqueduct -—the Pont du (iard (see Aqueduct). 
The Vidourle flow's in a S.S.E. direction from its .source near 
Vigan, and after a course of about 50 m. falls into the sea. Below 


Sommi^res it forms the western boundary of the department. 
The H6rault has its .source and part of its course in the west of 
(jard. The Canal de Beaucaire extends from the Rhone at 
Beaucaire to Aigues-Mortes, which communicates with the 
Mediterranean at Grau-du-Roi by means of the Grand-Roubine 
canal. 

The climate is warm in the .south-east, colder in the north- 
west; itisratherchangeable, and rain-storms are common. The 
cold and violent north-west wind known as the misiral is its 
worst drawback. Les Fumades (near All^gre) and Euzet have 
mineral springs. The chief grain crops are wheat and oats. 
Rye, barley and potatoc‘s arc also grown. Gard is famed for its 
cattle, its breed of small horses, and its sheep, the wool of which is 
of a very fine quality. In the rearing of silk-worms it ranks first 
among French departments. The j)rincipal fruit trees are the 
olive, mulberry and chestnut. The vine is extensively cultivated 
and yields excellent red and white wines. The department is 
rich in minerals, and the mines of coal, iron, lignite, asphalt, 
zinc, lead and copper, w'hich arc for the most part situated in the 
neighbourhoods of Alais and La Grand’-Combe, constitute one of 
the chief sources of its w'calth. Great quantities of salt are 
obtained from the salt marshes along the coast. The quarries of 
building and other stone employ a considerable number of work- 
men. The fisheries are productive. The manufactures are exten- 
sive, and include those of silk, of which Alais is the chief centre, 
cotton and woollen fabrics, hosiery, ironware, hats (Anduze), 
liquorice, gloves, paper, leather, earthenware and glass. There 
are also breweries and distilleries, and important metallurgical 
works, the chief of which are those of Bess^ges. The exports of 
Gard include coal, lignite, coke, asphalt, building-stone, iron, 
steel, silk, hosiery, wine, olives, grapes and truffles. 

The department is served by the Paris-Lyon railway. It is 
divided into the arrondissements of Nimes, Alais, Uz^s and Le 
Vigan, with 40 cantons and 351 communes. The chief town is 
Nimes, which is the seat of a bishopric of the province of Avignon 
and of a court of appeal. Gard belongs to the 15th military 
region, wdiich has its headquarters at Marseilles, and to the 
academic (educational division) of Montpellier. Nimes, Alais, 
Uz^*s, Aigues-Mortes, Beaucaire, Saint-Gilles,Besseges, La Grand’- 
(\)ml3e and Villeneuve-les-Avignon are the principal places. 
Op|K)site the manufacturing town of Pont-St-Esprit the Rhone 
is cro.ssed by a fine medieval bridge more than 1000 yds. long 
built by the Pontiff brethren. Le Vigan, an ancient towm with 
several old houses, carries on silk-spinning. 

GARDA, LAKE OF (the J.acus Benacus of the Romans), the 
most easterly and the most extensive of the great Lombard 
lakes, being only surpassed in the Alpine region by those of 
Geneva and Constance. Save the extreme northern extremity 
(Riva, which was secured from Venice by Tirol in 1517), the 
w'hole lake is Italian, being divided betw'cen the provinces of 
^"erona and Brescia. Us broad basin orographically represents 
the southern portion of the valley of the Adige, though that river 
now flows through a narrow trench which is separated from the 
lake by the long narrow ridge of the Monte Baldo (7277 ft.). 
Nowadays the lake is fed by the Sarca, that flows in at its north 
end from the glaciers of the Adamcllo, while at the southern 
extremity of the lake the Mincio flows out, on its w^ay to join the 
Po. The area of the lake is about 143 sq. m., its length is 32I m., 
its greatest breadth is about 10 m., the height of its surface above 
sea-level is 216 ft. and the greatest depth yet measured is 1916 ft. 
Its upper or northern end is narrow', but between Garda (E.) and 
Said (W.) the lake expands gradually into a nearly circular basin, 
which at the southern extremity is divided into tw'o parts by the 
long low promontory of Sermione, that projects from the southern 
.shore between Peschiera and Desenzano. Ow'ing to this con- 
formation the lake is much exposed to sudden and violent winds, 
which Virgil alludes to in his wdl-know'n line (Georg, ii. line 160) : 
fluetibus et jremttu assvrgens, Benace, marino. The most 
dangerous of these w'inds is the Borea or Suer, that sw'eeps dow'n 
from the north as through a funnel. In the southern portion of 
the lake the Vinessa, an E.S.E. wind, is most dreaded. The Ora 
is a regular wind coming from the east which, on reaching the 
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lake, blows from S. to N. The steep grey limestone crags of 
Monte Baldo, on the eastern side of the lake, contrast strongly 
with the rich vegetation on the western and southern shores. 
The portion of the western shore that extends from Gargnano to 
Sal6 is the most sheltered and warmest part of the region, so that 
not merely does it resemble one continuous garden (producing 
lemons, figs, mulberries, olives, &c.), but is frequented in winter, 
and has lieen given the name of the Riviera Benaceme, The 
lovely promontory of Sermione, at the southern end of the lake, 
has also an extremely luxuriant vegetation, while it contains 
many remains of buildings of Roman and later flate, having boon 
tile Sirmio of C'atnllus, who resided here and celebrated its Idealities 
in many of his poems. In 1827 a boat wnth paddles set in motion 
by horses was put on the lake, but the first steamer dates onlv 
from 1844. Af the south end of the lake, E. and W. respectively 
of the promontory of Sermione, arc the towns of T*eschiera 
(14 j m. by rail from Verona on the cast) and of Desenzano (17^ m. 
by rail from Brescia on the west), which are 8J m. distant from 
each other. On the west shore of the lake are Salo, Toscolano, 
Gargnano and Limone, while the rugged east shore can boast 
only of Bardolino and Garda. At tlie northern tip of the lake, 
and in Tirol, is Riva, the most considerable town on the lake, 
and 15 J m. by rail from the Mori station on the main Brenner 
line. (W. A. B. ('.) 

GARDANE, CLAUDE MATTHIEU, Count (1766- 1818), 
French general and diplomatist, w\is born on the :v'>th of January 
1766. lie entered the army and rose rapidly during the revolu- 
tionary wars, becoming captain in 1703. In May 1700 he 
distinguislu^d himself by saving a division of the French army 
which was about to be crushed by the Russians at the battle of 
Bassignana, and was named at once brigadier-general by Moreau. 
He incurred Napoleon’s displeasure for an oinissiem of duty 
shortly before the battle of Marengo (June 14! h, 1800), but in 
1 805 was appointed to be aide-de-camp of the emperor, liis ( hief 
distinction, liowever, was to be won in the diplomatic sphere 
In the spring of 1807, when Russia and Prussia were at war with 
France, and the ernperor Alexander I. of Russia was also cngiiged 
in hostilities with Persia, the court of Telu^ran sent a mission to 
the French emperor, tiien at the castle of lunkcnstein in tlie east 
of Prussia, with a view to the conclusion of a P'ranco-Persian 
alliance. This was signed on the 4th of May 1807, at that castle ; 
and Napoleon designed Gardane as special envoy for the cement- 
ing of that alliance. 'J'he secret instriu tions which he drew up 
for Gardane, and signed on the 30th of May, are of interest as 
showing the strong f)riental trend of the emperor's policy. Prance 
was to guarantee the integrity of Persia, to recognize that 
Georgia (then being invaded by the Russians) belonged.! to the 
shah, and was to make all possible efforts for restoring that 
territory to liim. She was also to furnish to the shiih arms, 
officers and w'orkmcn, in the number and to the amount 
demanded by him. Napoleon on his side rc(]uirecl Persia to 
declare war against Great Britain, to expel all Jiritons from her 
territory, and to come to an understanding with the Afghans 
with a view to a jf)int Franco-Perso- Afghan invasion f)f India. 
Gardane, whose family was well known in the Levant, had a long 
and dangerous journey overland, but was cordialty received at 
'I'eheran in December 1807. The conclusion of the Praneo- 
Russian treaty at Tilsit m July 1807 rendered the mission 
abortive. Persia longed only for help against Russia and had j 
no desire, when all hope of that was past, to attack Imlia. I'hc 
shah, however, promised to expel Britons and to grant to P'ranre 
a commercial treaty. For a time French influence completely 
replaced that of England at Teheran, and the mission of Sir 
John Malcolm to that court was not allowed to proceed. P'inally, 
however, Gardane saw that nothing much was to be hoped for in 
the changed situation of Pmropcan affairs, and abruptly left the 
country (April 1809). 'Phis conduct was not wholly approved by 
Napoleon, but he named him count and in 1810 attached him 
to Massena's army in Portugal. There, during the disastrous 
retreat from Santarem to Almeida, he suffered a cheek which | 
brought him into disfavour. The rest of his career calls for no | 
notice. He died in 1818. The report which he sent to Cham> I 
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pagny (dated April z^rd, 1809) on the state of Persia and the 
prospects of a succcssinl invasion of India is of great interest. 
He admitted the dilhcultics of this enterprise, but thought that 
a force of picked PYcnch tr()(>f>s, aided by Persians and Afghans, 
might under favourable conditions ptmetrate into India by way of 
Kandahar, or through Sind, especially if the British were dis- 
tracted by maritime attacks from Miuirilius. 

Sec Count Alfred de Gardane, ]\/is*>u>n du ^evhtd Cuifdaue en Perse 
i 8(>5) ; and 1\ L. de Dn.iuU, La Politique orientale de 
Napolion : Sehastiam ct Gatdane {Piiris, Ufo^). (I-Hj, K.) 

GARDELEGEN, a town of Germany, in Prussian Saxony, on 
the right bank of the Milde, 20 m. \V. from Stendul, on the main 
line of railway Berlin-Hanover. Pop. (1905) 8193. has a 
Roman Catholic and three Plvangelical thin dies a hosjiital, 
founded in 1 2S5, and a high-grade school. There an* considerable 
inamifacturcK, notably agricultural machinery and buttons, and 
its beer has a great repute. Gardelegcn was lounded in the loth 
century, and was for a long time tht* seat of a line of counts. It 
suffered considerably in the Tliirty Years’ War, and in 1775 was 
burned by the French. On the neighbouring heath Margrave 
Louis 1. of Brandenburg gained, in 1343, a v'i(!lory over Otto the 
Mild of Brunsw'ick. 

GARDEN (from 0 . PV. f^ardin, mod. Fr. jarditi ; this, like 
our WT>rds “garth,” a paddock attadied to a l>uildiTig, and 
“ yard,” cotru's from a 'JViitonir word for an ench)sure which 
appears in Gothic as i;ards and O. TI. Ger. cf. Dutch gaardc 
and Ger. ^aricu), the ground eiulosed and ciillivated for llie 
growth of fruit, flowers or vegetables (see JIokth I’LTURk). 
The word is also used for grounds laid out ornamentally, used as 
places of public enltTlainmenl. Sucli were the tanioiis Ranelagh 
and Vanxhall Gardens in T^ondon ; it is similarly used in zoologi- 
cal gardens, and as a name in towns for squares, terraces or 
streets. From the fact tlial lq)ieurus {q.v,) taught in the gardens 
at Atlaais, the disciples of lus school of philosophy were known as 
0/ uTTo Tioi' Kr'jTTon' (so Du>g. Laertius x. 10); and f'ieero (/)e 
fuiihus v. I. 3, and elsewhere) speaks of the Ilurti Klnniri, 
Thus as the “ Academy ” refers to tlie Jdatonic and the “ I’orcli 
(<rTod) lu the Stoic school, so the “ Garden ” is the name giv'cn to 
the Epicurean school of philosojihy. A|)ollod()ius was known as 
Ko/TToTepaer. , the tyrant of the garden. 

GARDENIA, in botany, a genus of tlie natural order Uubiaccac, 
containing about sixty s[>e( ies of c*vergr(‘cn trees and shrubs, 
natives of the warmer parts of the old world. Several arc 
grown in stoves or greenhouses for tiieir handsome, sweet-scented 
white flowers. The flowers aie devclo|)ed singly at the end of a 
branch or in the leaf-axiK. and are funnel- or saher-shaped with 
a long tube. 'J'he double lorrns of (iardc/iia florida (a native of 
(Lina) and 6\ radirans (a native of Jayian) are amongst tlie in(»st 
beautiful and highly perfuiiKd of any in l•ulti^’ation. Ciardenia.s 
are grown chiefly for cut flowers, and arc nsidily j)r()pagaied by 
cuttings. I'licy require plenl)' of lieat and naaslure in the grow- 
ing season, and must he kept free from lnstct^ sucli as the mealy 
bug, green fly, red spider and scale-insect. 

GARDINER, JAMES (1^88 -1745), Scottish soldier, wtis born at 
Carriden in Linlithgow.shire, on the i ith of January 1688. At the 
age of fourteen he entered a Scciltisli ngiment in the Dutch 
service, and was afterwards present at the battle of Ramillies, 
w*Iu*re he was wounded, lie subsequently serM-d in difl’erent 
cavalry regiments, and in 1730 was ad\aru(‘d to the rank of 
lieutenant-colonel, and in 1743 to that of ! i/Jonel. He fell at the 
battle of Prestonpans, tlie 21st of Scfitemher 1745. The 
circumstances of his d(‘ath are descrihed in Sir Walter Scott’s 
IVarrrley. In his (iarly years he was distinguished for his 
r( ckle.s.sncss and profligacy, but in 1719 a supernatural vision, 
as he regarded it, led to hi.s conversion, and from that time he 
lived a life of great devoutni'ss and of thorough consistency with 
his Christian profession. Dr Alexander ( arlyle of Jnveresk, 
author of an autobiography, says that he was “ veiy osten- 
tatious ” about his conversion .speaks of him as weak, and 
plainly thinks then* was a great deal of delusion in Col. 
Gardiner's aeeount of his sins. 

His life was wriflen by Dr Philip T>o(Jdndge .uid has been often 
reprinted. 
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GARDINER, SAMUEL RAWSON (1829-1902), English 
historian, son of Rawson Roddam Gardiner, was born near 
Alrcsford, Hants, on the 4th of March 1829. lie was educated at 
Winchester and (’hrist ( hurch, Oxford, where he obtained a first 
class in literac hiimaniores, lie was subsequently elected to 
fellowships at All Souls (1884) and Merton (1892). For some 
years he was professor of modern history at King’s Cr)llege, 
London, and devoted his life to historical work. He is the 
historian of the Puritan revolution, and has written its history in 
a series of volumes, originally published under different titles, 
beginning with the accession of James 1 . ; the seventeenth (the 
third volume of the History of the Commomvealth and Protectorate) 
appeared in xgoi. This was completed in two volumes by G. H. 
I'^irth as The Last Years of the Protectorate (igog). The series is 
History of England from the Accession of James 1 . to the Outbreak 
of the Civil War, r 60 j- 1(142 (10 vols.) ; History of the Great Civil 
War, 1642 -t(}4Q (4 vols.) ; and History of the Commonwealth and 
Protectorate, r04g-/(}6o. His treatment is exhaustive and 
philosophical, taking in, along with political and constitutional 
liistorv, the changes in religion, thought and sentiment during his 
period, their causes and their tendencies. Of the original 
authorities on which his work is founded many of great value 
exist only in manuscript, and his researches in public and 
private collections of manuscripts at home, and in the archives 
of Simancas, \enice, Rome, llrussels and Paris, were inde- 
fatigable and fruitful. 1 lis accuracy is universally acknowledged, 
lie was perhaps drawn to the Puritan period by the fact of his 
descent from Cromwell and I reton, but he has certainly written of 
it with no other purpose than to set forth the truth. Tn his 
judgments of men and their actions he is uninassed, and his 
appreciations of character exhibit a remarkable fineness of 
perception and a broad sympathy. Among many proofs of these 
(juallties it will be enough to refer to what he says of the characters 
of James 1 ., Bacon, Laud, Strafford and (Vornwell. On consti- 
tutional matters he writes with an insight to be attained only by 
the study of political philosophy, discussing in a masterly 
iashion the dreams of idealists and the schemes of government 
proposed hy statesmen. Throughout his work he gives a promi- 
nent place to everything which illustrates human progress in 
moral and religious, as well as political conceptions, and specially 
to the rise and development of the idea of religious toleration, 
finding his authorities not only in the words and actions of men of 
mark, but in the wTitings of more or less obscure pamphleteers, 
who.se essays indicate currents in the tide of public opinion. 
His record of the relations between England and other states 
proN’es his thorough knowledge of contemporary European 
history, and is rendered specially valuable by his researches 
among manuscript sources which have enabled him to expound 
for the first time some intricate pieces of diplomacy. 

Gardiner’s work is long and minute ; the fifty-seven years 
which it covers are a period of exceptional importance in many 
direi'tions, and the actions and characters of the principal persons 
in it demand careful analysis. He is perhaps apt to attach an 
exaggerated importance to some of the authorities which he was 
the first to bring to light, to see a general tendency in what may 
only be the expression of an individual eccentricity, to rely too 
much on amlmssadors’ reports which may have been written for 
some special end, to enter too fully into the details of diplomatic 
correspondence. In any case the length of his work is not the 
result of verbiage or repetitions. His style is clear, absolutely 
unadorned, and somewhat lacking in force ; he appeals con- 
stantly to the intellect rather than to the emotions, and is seldom 
picturesque, though in describing a few famous scenes, such as the 
execution of Charles L, he writes with pathos and dignity. The 
minuteness of his narrative detracts from its interest ; though 
his arrangement is generally good, here and there the reader 
finds the thread of a subject broken by the intrusion of incidents 
not immediately connected with it, and docs not pick it up again 
without an effort. And Gardiner has the defects of his supreme 
qualities, of his fairness and critical ability as a judge of character; 
his work lacks enthusiasm, and leaves the reader cold and un- 
moved. Vet, apart from its sterling excellence, it is not without 


lu'auties, for it is marked by loftiness of thought, a love of purity 
and truth, and refinement in taste and feeling. He wrote other 
books, mostly on the same period, but his great history is that by 
which his name will live. It is a worthy result of a life of unre- 
mitting labour, a splendid monument of historical scholarship. 
His position as an historian was formally acknowledged : in 1862 
he was given a civil list pension of £150 per annum, “ in recogni- 
tion of his valual)le contributions to the history of England ’’ ; 
he was honorary D.C.L. of Oxford, LL.D. of Edinburgh, and 
Ph.I). of (Jottingen, and honorary student of Christ Church, 
Oxford ; and in 1894 he declined the appointment of regius 
professor of modern history at Oxford, lest its duties should 
interfere with the accomplishment of his history. He died on 
the 24tli of February 1902. 

Among tlio more noteworthy ol Gardiner’s separate works are : 
Prince Charles and the Spanish Marriage {2 vols., London, i80<)) ; 
Constitutional Documents of the Puritan Devolution, j6;2S-i6()o (1st 
ed., Oxford, t88o ; 2nd cd., Oxford, 1890) ; Oliver Cromwell (London, 
igoi) ; What Gunpowder Plot was (London, 1897) ; Outline of 
Ungltsh History (1st ed., London, 1887 ; 2ncl cd., London, i8q6) ; 
and Student's History of ICngland (2 vols., ist ed., London, 1890- 
1891 ; 2nd ed., London, i8t)i 1892). He edited collections of 
papers for the Camden Society, and from 1891 was editor of the 
English Historical Review. (W. Hu.) 

GARDINER, STEPHEN (r. 1 493-1 S.S.O, English bishop and 
lord chancellor, was a native of Bury Si Edmunds. The date of 
his birth as commonly given, 1483, seems to be about ten years 
too early, and surmises which have passed current that he was 
some one’s illegitimate child are of no authority. His father is 
now known to have been John Gardiner, a sulistantial cloth 
merchant of the town w'herc he was born (see his will, printed in 
Proceedings of the Suffolk Archaeological histitnle, i. 329), who 
took care to give him a good education. In 1511 he, being then 
a lad, met Erasmus at Paris (Nichols’s Epistles of Erasmus, 
ii. 12, 13). But he had probably already been to Cambridge, 
where he studied at Trinity Hall and greatly distinguished him- 
self in the classics, especially in Greek. He afterwards devoted 
himself to the canon and civil law, in which subjects he attained 
so great a proficiency that no one could dispute his pre-eminence. 
He received the degree of doctor of civil law in 1520, and of canon 
law^ in the following year. 

Ere long his abilities attracted the notice of Cardinal Wolse\', 
who made him his secretary, and in this capacity he is said to have 
l>een with him at More Park in Hertfordshire, when the conclusion 
of the celebrated treaty of the More brought Henry VIII. and 
the French ambassadors thither. It is stated, and with great 
probability, that this was the occasion on which he was first 
introduced to the king's notice, but he does not appear to have 
been activel)’ engaged in Henry's .service till three years later. In 
that of Wolsey he undoubtedly acquired a very intimate know- 
ledge of foreign politics, and in 1527 he and Sir Thomas More 
were named commissioners on the part of England in arranging 
a treaty with the French ambassadors for the support of an army 
in Italy against the emperor. That year he accompanied Wolsey 
on his important diplomatic mission to France, the splendour and 
magnificence of Avhich are so graphically described by ( avendish. 
Among the imposing train who went with the cardinal — including, 
as it did, .several noblemen and privy councillors — Gardiner 
alone seems to have been acquainted with the real heart of the 
matter which made this embassy a thing of such peculiar moment. 
Henry was then particularly anxious to cement his alliance with 
Francis L, and gain his co-operation as far as possible in the 
object on which he had secretly set his heart — a divorce from 
Catherine of Aragon. In the course of his progress through 
France he received orders from Henry to send back his secretary 
Gardiner, or, as he was called at court, Master Stevens, for fresh 
instructions ; to which he was obliged to reply that he positive!)* 
could not spare him as he was the only instrument he had in 
advancing the king’s “ secret matter.” Next year Gardiner, still 
in the service of Wolsey, was sent by him to Italy along with 
Edward Fox, provost of King's College, Cambridge, to promote 
the same business with the pope. His despatches on this occasion 
are still extant, and whatever we may think of the cause on which 
he was engaged, they certainly give a w'onderful impression of the 
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zeal and ability with which he discharged his functions. Here his 
perfect familiarity with the canon law gave him a great advantage. 
He was instructed to procure from the pope a decretal com- 
mission, laying down principles of law by which Wolsey and 
C-ampcggio might hear and determine the cause without appeal. 
The demand, though .supported by plausible pretexts, was not 
only unusual but clearly inadmissible. Clement Vll. was then at 
(Irvieto, and had just recently escaped from captivity at St 
Angelo at the hands of the imperialists. But fear of offending 
the emperor could not have induced him to refuse a really 
'egitirnate request from a king like Henry. He naturally referred 
the question to the cardinals about him ; with whom Gardiner 
held long arguments, enforced, it would seem, by not a little 
l>rowbeating of the ( ollege. What was to be thought, he said, of 
a spiritual guide, who either could not or would not show the 
wanderer liis way ? The king and lords of England would be 
driven to think that (Jod had taken away from the Holy See the 
key of knowledge, and that pontifical laws which were not clear 
to the pope himself might as well be committed to the flumes. 

This ingenious pleading, however, did not serve, and he was 
obliged to be content with a general commission for Campeggio 
and ^\ olsev to try the cause in England. 'I'his, as Wtilsey .saw, 
was quite inadequate for the purpose in view' ; and lie again 
instriicled Gardiner, while thanking the pope for the commission 
actually granted, to press him once more by very urgent pleas, 
Ui send tlie desired decretal on, even if the latter was only to he 
sliown to the king and himself and then destroyed. Otherwise, 
he wTote, he would lose his credit with the king, who might even 
be tempted to throw off his allegiance to Rome altogether. At 
last the pope — to his own bitter regret afterwards — gave w'hat 
was desired on the express conditions named, that Campeggio 
was to show it to the king and Wolsey and no one else, and then 
destroy it, the two legates holding their court under the general 
commission. After obtaining this Gardiner returned home ; 
hut early in the following year, 1529, when proceedings were 
tlelayed on information of the brief in Spain, he was sent once 
more to Rome. This time, however, his efforts >vere unavailing. 
The pope would make no further concessions, and would not 
even promise not to revoke the cause to Rome, as he did very 
shortly after. 

Gardiner’s services, however, were fully appreciated. He was 
appointed the king's .secretary. He had been already some years 
archdeacon of Taunton, and the archdeaconry of Norfolk was 
added to it in March 1529, w'hich two years later he resigned for 
that of Leicester. In 1530 he was sent to ( am bridge to procure 
the decision of the university as to the unlawfulness of marriage 
with a deceased brother’s wife, in accordance with the new plan 
devised for settling the question without the pope's intervention. 
In this he succeeded, though not without a good deal ol artifice, 
more creditable to his ingenuity than to his virtue. Jn November 
1 531 the king rewarded him for his services with the bishopric 
of Winchester, vacant by Wolse.y's death. The promotion was 
unexpected, and was accompanied by expression*- from the king 
which made it still more honourable, as showing that il he had 
been in some things too subservient, it was from no abject, self- 
seeking policy of his own. Gardiner had, in fact, ere this remon- 
strated boldly with his .sovereign on .some points, and Henry 
now reminded him of the fact. “ T have ohtn squared with you, 
(jurdiner," he said familiarly, “ hut 1 love you never the worse, 
as the bishopric 1 give will ciinvince you." In 1532, nevertheless, 
he excited some displeasure in the king by the part he took in the 
preparation of the famous “ Answer of the Ordinaries " to the 
complaints brought against them in the House of (.'ommons. 
On this subject he wrote a very maiily letter to the king in his owm 
defence. 

His next important action was not so creditable ; for he was, 
not exactly, as is often said, one of ( ranmer's as.se.ssors, but, 
according to ('ranmer’s own expression, “ assistant " to him as 
counsel for the king, whea the archbishop, in the absence oi 
Queen Catherine, pronounced her marriage with Henry null and 
void on the 23rd of May 1533. Immediately afterwards he was 
sent over to Marseilles, where an interview between the pope and 


Francis 1. took place in September, of which event llenry 
stood in great suspicion, as Francis was ostensibly his most 
cordial ally, and had hitherto maintained the justice of his cause 
in the matter of the divorce. It was at this interview that Bonner 
intimated the appeal of Henry toa general council in case 
the pope should venture to proceed to sentence against him. 
1 his appeal, and also one on behalf (jf Cranmer presented with it , 
were of Gardiner's drawing up. In 1535 lie and other bishops 
were called upon to vindicate the king's new title of “ Supreme 
Head of the Church of England." 'Hie result was his celebrated 
treatise De vera obedieuha, the ablest, certainly, of all the 
vindications of royal sii])remacy. Jn the same year he had an 
unpleasant dispute with Cranmer about the visitation of his 
<lioccse. He was also employed to answer the pope's brief 
threatening to deprive Henry of his kingdom. 

During the next few years he was engaged in various embassies 
in trance and Germany, lie was indeed so much abroad that 
lie had little inilnence upon the king's councils. But in 1539 he 
took part in theenactment of the severe staUiteof the Six Art ic lcs. 
which led to the resignation of Bishops i.aliiner and Shaxloii and 
the persecution of the Trotestant party. In J5.J0, on the death of 
C romwcll,earl ol Essex, he was elected chancellor of the university 
of ( ambridgo. A few years later he attempted, in conc'ert with 
others, to fasten a charge of heresy upon Archbishop Cranmer in 
connexion with the Act of the Six Articles ; and but for the 
personal intervention of the king lie would probahl> have 
succeeded. lie was, in fact, though lie had supported the royal 
supremaev, a thorough op})oneiil of tiie Reformation in a 
doctrinal point of view, and it was suspeiTed that he e\cn 
repented his advocacy of the royal supremac\-. He eertainly 
had not approved of Henry's general treatment of the (dinreh, 
especially during the ascendanc}' of Cromwell, and he iias 
frequently visileil with storms of royal indignation, which he 
schooled himself to bear with patience. In 1544 a relation ol 
his own, named (ierman (iardiner, whom he employed as his 
secretary, was put to dcalii for treason in reference to the king's 
supremacy, and his enemies insinuated to the king that he 
himself was of his secretary's way ol thinking. But in truth the 
king Lad need of him quite as much as he had of Cranmer ; tor ii 
was (iardiiK-r, who cA-en under royal supremacy, was anxious 
to prove that England had not fallen away from the faitii, 
while Oanmer's authority as primate was necessary to upholding 
that supremacy, 'riuis Gardiner and the archbishojj mainlained 
opposite sides of the king’s ehnreh policy ; and though (iardiner 
was encouraged by th(* king to put up articles against the arch- 
bishop himself for heresy, the archbishop could always relv on tlie 
king’s protection in the end. Heiesy was gaining ground in higii 
places, es[X‘cialjy after llie king’s marriage with Catherine Parr ; 
and there seems to be s«>me truth in the story that the (|iieeii 
herself was nearly committed for it at one time, when tianliner. 
with the king’s approbation, censure<] soiiu of her expressioiiN 
in conversation. In fact, just after her marriage, four men 
of the Court were condeinne^d at Windsor and three of them 
were hurnetl. 'J’he fourth, who was the musician Marbeck. was 
jiardoned by Ciardiner's procurement. 

Great as (iardiner 's influence had been with Henry \ 111 ., his 
name was omitted at the last in llu* king's will, though Henry 
was believed to have intended making him one of his executors. 
Under Edward VI. he was completely oppo.sed to the p()li<-y oi the 
dominant party both in ecclesiastical and in civil mailers. 'I’he 
religious changes he objected to both on jirinciple ami on tin* 
ground of llieir l.>eing moved during the king's minority, and 
he resisted Cranmer's project of a general visitation. His le- 
monstrances, however, were met In' his own committal to the 
Fleet, and the visitation of his (liocese was held during his 
impri.sonnienl. 'rhougli soon afterwards relea.scd, it w'as not long 
before he was called before the council, and, refu.sing lo gne 
them satisfaction on some points, was thrown into the 'Ibwer, 
where he continued during the whole remainder of the reign, a 
period slightly over live years. During this time he in vain 
demanded his liberty, and to be called before parliament as a peer 
of the realm. His bishopric was taken from him and given to Dr 
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Poynet, a ohai)lain of Cranmer's who had not long before been 
made bisliop of Rochester. At tlie accession of Queen Mary, the 
duke of Norfolk and otlier state prisoners of high rank were in the 
Tower along with him ; but the queen, on her first entry into 
London, set them all at liberty. Gardiner was restored to his 
bishopric and af)j)ointed lord chancellor, and he set the crowm on 
the queen’s head at her coronation, lie also opened her first 
parliament and for some time was her leading councillor. 

fie was now called uptm, in advanced life, to undo not a little of 
the work in which he had l>ecn instrumental in his earlier yvurs — 
to vindicate the legitimacy of the queen’s birth and the lawfulness 
of her mother’s marriage, to restore the old religion, and to 
recant what he himself had written touching the royal supremacy. 
It is said that he wrote a formal Palitwdia or retractation of his 
book De vrra ohcdicniia, but it does not seem to be now extant : 
and the reference is probably tc his sermon on Advent Sunday 
1554, after Cardinal Pole had absidved the kingdom from schism. 
As chancellor he, had the onerous task ol negotiating the queen’s 
marriage treaty with Philip, to which he .shared the general 
repugnance, though he could not oppose her will, fn executing it, 
however, he took care to make the terms as advantageous for 
JCngland as possible, with exj)ress provision that the Spaniards 
should in nowise Idc allowed to interfere in the govc^rnment of the 
country. After the coming of Cardinal Pole, and the reconcilia- 
tion of the realm to the see of Rome, he still remained in high 
favour. How far he was responsible for the persecutions which 
afterwards arose is a debated question. Pie no douhl approved 
of the act, which passed the House of Lords while he presided 
there as chancellor, lor the revival of the heresy laws. Neither 
is there any doubt that he sat in judgment on Bishop Hooper, 
and on several other preachers w^hoin he condemned, not exactly 
to the flames, but to be degraded from the priesthood. The 
natural consequence of this, indeed, was that when they declined, 
even as laymen, to hi; reconciled to the Church, they were 
handed over to the secular ])ower to be burned. Gardiner, 
however, undoubtedly did his best to persuade them to .save 
them.selvcs by a course which he conscientiously followed himself ; 
nor does it appear that, when placed on a commission along with 
a number of other bishops tt) administer a severe law, he couki 
very well have acted otherwise than he did. In his own diocese 
no victim of the persecution is known to have suffered till after 
his death ; and, much as he was already maligned by opponents, 
thereare strong evidences that his natural disposition was humane 
and generous. In May 1553 he went over to Calais as one of the 
Pmglish commissioners to promote peace with Prance ; but their 
efforts were ineffectual. In October 1555 he again opened parlia- 
ment as lord chancellor, but towards the end of the month he 
fell ill and grew rapidly worse till the 12th of November, when 
he died over sixty years of age. 

Perhaps no celebrated character of that age has been the 
subject of so much ill-merited abuse at the hands of popular 
historians. That his virtue was not equal to every trial must be 
admitted, but that h(‘ was anything like the morose and narrow- 
minded bigot he is commonly represented there is nothing 
whatever to show. He has been called ambitious, turbulent, 
crafty, abject, vindictive, bloodthirsty and a good many other 
things besides, not quite in keeping with each other ; in addition 
to which it is roundly asserted by Bishop Burnet that he was 
despised alike by Henry and by Mary, both of whom made use of 
him as a tool. Plow such a mean and abject character submitted 
to remain five years in prison rather than change his principles is 
not very clearlv explained ; and as to his being despi.sed, we have 
seen already that neither Henry nor Mary considered him by any 
means despicable. The truth is, there is not a single divine or 
statesman of that day whose course throughout was so thoroughly 
consistent. He was no friend to the Reformation, it is true, but 
he was at least a conscientious opponent. In doctrine he adhered 
to the old faith from first to last, while as a qiie.stion of church 
policy, the only matter for consideration with him was whether 
the new laws and ordinances were constitutionally justifiable. 

His merits as a theologian it is unnecessary to discuss ; it is as 
a statesman and a lawyer that he stands conspicuous. But his • 


learning even in divinity was far from commonplace. The part 
that he was allowed to take in the drawing up of doctrinal 
formularies in Plenry Vlll.’s time is not clear ; but at a later 
date he was tlie author of various tracts in defence of the Real 
Presence against Cranmer, some of which, being written in prison, 
were published abroad under a feigned name. Controversial 
writings also passed between him and Bucer, with whom he had 
several interviews in Germany, when he was there as Henry 
VlTT.’s ambassador. 

He was a friend of learning in every form, and took great 
interest especially in promoting the study of (Ireck at Cambridge. 
He was, however, opposed to the new method of pronouncing 
the language introduced by Sir John Cheke, and wrote letters to 
him and Sir Thomas Smith upon the subject, in which, according 
to Ascham, his opponents showed themselves the better critics, 
but he the superior genius. In his own household he loved to 
take in young university men of promise ; and many w'hom he 
thus encouraged became distinguished in after life as bishops, 
ambassadors and secretaries of state. TIis house, indeed, was 
.spoken of by Iceland as the seat of eloquence and the special 
abode of the muses. 

He lies buried in his own cathedral at Winchester, where his 
effigy is still to be seen. ) 

GARDINER, a city of Kennel^ec county, Maine, U.S.A.. at the 
confluence of Cobbosseecontee river with the Kennebec, 6 m. 
below Augusta. Pop. (1890) 5491; (1900) 5501 (537 foreign- 
born); (iQio) 5311. It is served by the Maine Central railway. 
The site of the city is only a few feet above sea-level, and the 
Kennebec is navigable for large vessels to this point ; the water 
of the Cobbosseecontee, falling about 130 ft. in a mile, furnishes 
the city with good power for its manufactures (chiefly paper, 
machine-shop products, and shoes). The city exports considerable 
(|uantities of lumber and ice. Gardiner was founded in 1760 by 
Dr Sylvester Gardiner (1707-1786), and for a time the settlement 
was cjillcd Gardinerston ; in 17 79, when it was incorporated as m 
town, the founder being then a Tory, it wa.s renamed Pittston. 
But in 1803, when that part of Pittston which lay on the W. 
bank of the Kennebec was incorporated as a separate town and 
new life was given to it by the grandson of the founder, the present 
name was adopted. Gardiner was chartered as a city in 1849. 
The town of Pittston, on the E. bank of the Kennebec, had a 
population of 1177 in 1900. 

GARDNER, PERCY (1846- ), English classical archaeo- 

logist, was born in London, and was educated at the City 
of London school and (’hrist’s College, Cambridge (fellow, 1872). 
lie was Disney professor of archaeology at Cambridge from t88o 
to 1887, and was then appointed professor of classical archaeo- 
logy at Oxford, where he had a stimulating influence on the study 
of ancient, and particularly Greek, art He also became promi- 
nent as an historical critic on Biblical subjects. Among his works 
are : Types of Greek Coins (1883) ; A Numismatic Commentary 
on Pausanias (with E. Imhoof-Blumer, 1887) ; Neiv Chapters in 
Greek History (1892), an account of excavations in Greece and 
Asia Minor ; Manual of Greek Antiquities (with F. B. Jevons, 
2iid ed. 1898) ; Grammar of Greek Art (1905) ; Exploratio 
Evangelica (1899), on the origin of ('hristian belief ; A Historic 
Vienv of the New Testament (1901); Grmvth of Christianity (1907). 

His brother, Ernest Arthur (Gardner ( 1 862- ), educated 
at the City of London school and Cains College, (’am bridge 
(fellow, 1885), is also well known as an archaeologist. From 
1887 to 1895 he was director of the British School of Archaeology 
at Athens, and later became professor of archaeology at University 
College, London. His publications include : Introduction to 
Greek Epigraphy (1887) ; Ancient Athens (1902) ; Handbook of 
Greek Sculpture (1905) ; Six Greek Sculptors (1910). He was 
elet'ted first Public Orator of London University in iqio. 

GARDNER, a township of Worcester county, Massachusetts, 
U.S.A. Pop. (1890) 8424 ; (1900) 10,813, of whom 3449 were 
foreign-bom; (roto, cen.sus) 14,699. Tlie to^mship is traversed 
by the Boston & Maine railway. It has an area of 2 1 *4 sq. m. of 
hill country, well watered with streams and pond.-!*, and includes 
the villages of Gardner (15 m. by rail W. of Fitchburg), South 
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Gardner and West Gardner. In the township are the state 
colony for the insane, the Henry Hey wood memorial hospital, 
and the l^vi Hey wood memorial library (opened in iH86), a 
memorial to Levi Hey wood (i8oo-i882), a prominent local 
manufacturer of chairs, who invented various kinds of chair- 
making machinery, lly far the principal industry of the township 
(dating from 1805) is the manufacture of chairs, the township 
having in 1905 the largest chair factory in the world ; among tlie 
otlier manufactures are toys, baby-carriages, silver-ware and 
oil stoves. In 1905 tl\e total factory product of the township 
was valued at $5,019,0x9, the furniture product alone amounting 
to $4,267,064, or 85*2 % of the total. Gardner, formed from 
parts of Ashburnham, Templeton, Westminster and Winchenden, 
was incorporated in J785, and was named in honour of Col. 
Thomas Gardner (1724-1775), a patriot leader of Massachusetts, 
who was mortally woundecl in the battle of Hunker Hill. 

Sec W. H. llcTnck, History of the Toivn of Cardnri ((iarcliicr, 
187S), coverinj^ the ycais 1785-187S. 

G ARE-FOWL * (Icelandic, Gcirju^l ; Gaelic, Gcarbhid), the 
anglicized form of the Hebridean name of a large sea-bird now 
considered extinct, formerly a visitor to certain remote Scottish 
islands, the Great Auk of most English book- writers, and the 
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Alca impennis of Linnaeus. In size it was hardly le..3 than a tame 
goose, and in appearance it much resembled its smaller and 
surviving relative the razor-bill {Alca tarda ) : but the glossy 
black of its head was varied by a large patch of white occupying 
nearly all the space between the eye and the bill, in place of the 
razor-bill’s thin white line, while the bill itself bore eight or more 
deep transverse grooves instead of the smaller number and the 
ivory -like mark possessed by the species last named. Otherwi.se 
the coloration was similar^ in both, and there is satisfactory 
evidence that the gare-fowl’s winter-plumage differed from that 
of the breeding-season just as is ordinarily the case in other 
members of the family Alcidae to which it belongs. The most 
striking characteristic of the gare-fowi, however, was the com- 
paratively abortive condition of its wings, the distal portions of 

^ The nanif f'ir‘5t appears, and in this form, in Hr* Ai count of II hla 
(St Kilda) and , hy thf lord re^dster, Sir George M‘Kenzi«*, 

of Tarbat, printed by Pinkerton in his Collection of Vovaftes and 
Travels (iii. p. 730), and then in Sibbald's Scotia illustrala (1684). 
Marlin soon after, in his royafrr to St Ktlda, spelt it “ (iairlowl.” 
Sir R. Owen adopted the foim “ i»arlowl,” without, as would seem, 
any precedent authority. 
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which, though the bird was just about twice the linear dimensions 
of the razor-bill, were almost exactly of the same size as in that 
species— proving, if more direct evidence w'ere wanting, its 
inability to fly. 

The most prevalent misconception concerning the gare-fowl is 
one whicli has been repeated so often, and in books of siu'h 
generally good repute and wide (lisp(*rsal, tliat a successful 
1 refutation seems almost hopeless. 'Ehis is the notion that it was 
j a bird possessing a very liigh northern range, and consec|iienlly 
i to be looked for by Arctic exjdorers. How this error arose would 
I take too long to tell, luit the lact remains in(lis])nlabh‘ that, 
! setting aside general assertions resting on no evidence worthy o1 
attention, there is but a single record deser\'ing an\- credit at all 
of a single example ot the species having been ohsers ed within the 
Arctic Circle, and this, according tt) f’rof. Reinhardt, who had the 
best means of ascertaining the truth, is open to grave cloulil.^ It 
is clear that the older ornithologists let their imagination gel the 
better of their knowledge or their judgment, and their statements 
have been blindly repeated by most of their siucessors. Another 
error which, if not so widely spread, is at least as serious, since 
Sir R. Owen imhap[)ily gave it countenance, is that thi.s bird 
“ has not been specially hunted down like the dodo and dinornis, 
but by degrees has become more scarce." Jf any reliaiu'c can be 
placed upon the testimony of former observers, the first part (d 
this statement is absolutely untrue. Of the dodo all we know is 
that it flourished in Mauritius, its only abode, at the time the 
island was discovered, and that some 200 years later it had ceased 
to e.xist — the modij of its extinction being op(‘n to conjecture, anrl 
a strong suspicion existing that though mdiredlv due to man's 
acts it was accomplished by his tlitaighllcss agents (Thil. Trans., 
1869, p. 354). 'rile extinction of the Dinornis lies beyond the 
range of recorded history. Supposing it even to have taken 
place at the very latest period us yet suggested — and there is 
much "o be urged in favour of such a supposition little but oral 
tradition remains to tell us how its exliqialion was eflected. 
'That it existed after New Zealand was inhabited by man is indeed 
certain, and there is nothing extraordinary in the prov(‘d tact that 
the earl)' settlers (of wdiatever rac'e they wire) killed and ate 
moas. Bui evidence that the whole population oi those birds 
was done to death by man, however likely it may .seem, is 
wholly wanting, 'fhe contrary is the rase with the gare-fowl. In 
Iceland tliere is the testimony of a score of witnesses, taken down 
from their lips by one of the most careful naturalists who ever 
lived, John Wolley, that the latest survivors of the species WTre 
caught and killed by expeditions exjiressly organized with the 
' view of supplying the demands of caterers to the various museums 
of liurope. In like manner the fact i.s incontestalfle that its 
breeding-stations in tlie western part ol the Atlantic were for 
three centuries regularly visited and devastated with the combined 
objects of furnishing food or bait to the fishernn*n from very early 
day.s, and its final extinction, according to Sir Richard Bonn\- 
caslle {S mfoundland in 2^42^ i. p. 232), was owing to " the ruth- 
less trade in its eggs and skin." 'fhere is no doubt that one ol the 
chief stations of this species in Icelandic waters disappeared 
through volcanic action, and that the destruction of the old 
Geirfuglasker drove some at least of the birds which frequented it 
to a rock nearer the mainland, w'hcre they were expo.sed to danger 
from which they had in llieir former abode been comparatively 
free ; yet on this rock (Eldey- flre-island) they were “ specially 
hunted down ” whenever opportunity offered, until the sto(.;k 
there w^as wholly extirpated in 18 h. 

A third misapprehension is that entertain'd by John Gould 
in his Birds of Great Britain, whore he .says that “ fonneily this 
bird was plentiful in all the northern parts of the British Islands, 
particularly the Orkneys and the Hebrides. At the l ommence- 
ment of the i9lh century, however, its fate appears to have been 
scaled ; for though it doubtless existed, and jiroliabl) bred, up to 
the year 1830, its numbers annually diminished until they bei ame 
.so few that the species could not hold it.s own." Now ot the 

[ - The specimen is in the Mu.seum of Co])enIuu'eii . ihe doubt lies as 

; to the locfility w'hen* jt was ol)tamf*d, whi-tljt i at I >isi.o, w'hieh i.s 
i within, or at tlie Fisk'-rnas, whirh is withoiif, tia* Aieth. r'lnle. 



464 GARFIELD 


Orkneys, we know that George Low, who died in 1795, says in his 
posthumously-published Fauna Orcadensis that he could not find 
it was ever seen there ; and on Bullock’s visit in 1812 he was told, 
says Montagu {Orn. Did. App.), that one male only had made its 
appearance for a long time. This bird he saw and unsuccessfully 
hunted, but it was killed soon after his departure, while its mate 
had been killed just before his arrival, and none have been seen 
there since. As to the Hebrides, St Kilda is the only locality 
recorded lor it, and the last example knowm to have been obtained 
there, or in its neighbourhood, was that given to Fleming {Edinh. 
Fhil, Journ, x. p. 96) in 1821 or 1822, having been some time 
before captured by Mr Maclellan of Cilass. I'hat the gare-fowl 
was not plentiful in either grou]j of islands is sufficiently obvious, 
as also is the impossibility of its continuing to breed “ up to the 
year 1830.” 

But mistakes like these are not confined to British authors. 
;\s on the death of an ancient hero myths gathered round his 
memory as quickly as clouds round the setting sun, so have stories, 
probable as well as impossible, accumulated over the true history of 
this .species, and it behoves the ('onscienlious naturalist to exercise 
im)re than common caution in sifting the truth from the large 
mass of error. Americans have asserted that the specimen which 
belonged to Audubon (now at \ assar College) was obtained by 
him on the banks of Newfoundland, though there is Macgillivray’s 
distinct statement {lirii. Birds, v. p. 359) that Audubon pro- 
cured it in London. The account given by Degland (Orn, Europ, 
ii. p. 529) in 1849, and repeated in the last edition of his wmrk by 
M. Gerbe, of its extinction in Orkney, is so manifestly absurd that 
it deserves to be (juoted in full : “ 11 se trouvait en asse;^ grand 
nombre il y a une (luinzaine d aimees aux Orcadcs ; mais le 
ministre presby terien dans le Mainland, en offrant une forte prime 
aux personnes cpii lui apportaient cet oiseau, a ete cause de sa 
destruction sur ces ties." I’he same author claims the .species as a 
visitor to the .shores of France on the testimony of Hardy 
(Annuairc nonnand^ 1841, p. 298), which he grievously misquotes 
both in hi.s own work and in another place (Naumannia, 1855, 
p. 423), thereby misleading an anonymous English writer (Nat. 
Hist. AV?’., 1865, p. 475) and numerous German readers. 

John Milne in 1875 visited Funk Island, one of the foimer 
resorts of the gare-fowl, or “ penguin," as it was there called, in 
the Newfoundland seas, a place where bone.s had before been 
tiblained by Stuvitz, and natural mummies so lately as 1863 and 
1864. Landing on this rock at the risk of his life, he brought off 
a rich cargo of its remains, belonging to no fewer than fifty birds, 
some of tliein in size exceeding any that had before been known. 
His collection was subsequently dispersed, most of the specimens 
finding their w’ay into various public museums. 

A literatuie by no meaii'^ incoiisukTable has grow^n up rospectiiig 
the gare-lowl. Neglecting wenUs ol gt;neral hi’antig, tew ot wiiich 
aie without many inaccuracies, the tollowing treatises may be 
es])eciallv mentioned . J. J. S Sleen.strup, " Et Bidrag til Geir- 
luglens Naturln.storie og saerligl til Kundskaben om dens tidligere 
I 'dbrediiingslvieds,’' Matin h. h'oirn. l^idefisk. Meddelclser (('open- 
iiagen, 1833), ]>. 33 ; K Charlton, “ On the Great .\uk,” Trans. 
I'vnesuic K’tit. I’lrlit Club, iv. p. J 1 1 ; *' Abstract of Mr J. WoUey’.s 
Kesearche.s in Icelaml lespecting the Gare-foNvl,” Ibis (18O1), p. 374 ; 
W. Preyer, “ fiber Tlautus tmpeums,” Journ. ftir Orn. (i8b2l, p]). 
in', 337) : K. E. von Baer, “ Ober <las Aussterben der Tierartcn in 
phy.siologiscliei und nicht physioJogischer Hinsicht," Bull, de 
I'Acad. Imp. de St-I*ctcisb. vi. p. 313: K. Owen, ‘’Description ot 
the Skeleton ot the GhmI Auk," Tunis Zool. Soi. v. p. 317 ; " The 
(lare-fowl and its Historians." Mat. Hist. Rev. v. p. 467; J. II, 
Gurney, jun., " On the Great Auk," Zoologist {2nd ser.j, pp. 1442, 
JO30; 11 . Keeks, “Great Auk m Newfoundland," iVc., op. cit. 
}>. 1854; V F'atio, "Sur I’Alca mipennis," Bull, . Orn. Suisse, 
li. pp. 1, 80, 147 ; “ On existing Kemains of the Gare-fowl," Ibis 
^1870), p 23<i : J. Milne, “ Relics of the Great Auk," lueld (27th of 
March. 3rd and lotii of A|wil 1873), I.aslly, reference cannot be 
omitted to the ha])i>y exercise ol pot*tic fanev with which Charles 
Kingsley was enabled t<' lutroiluce the chief facts ol the gare-fowl's 
extinction (deiivetl ironi one ol the above-named papcr.s) into his 
charming IVatei Babies. (A. N.) 

GARFIELD, JAMES ABRAM (1831-1881), twentieth president 
ot the United Stales, was born on the 19th of November 1831 
in a log cabin in the little irontier town of Orange, Cuyahoga 
county, Ohio. His early years were spent in the performance 


of such labour as fell to the lot of every farmer’s son in the new 
states, and in the acquisition of such education as could be had 
in the district schools held for a few weeks each winter. But life 
on a farm was not to his liking, and at sixteen he left home and 
set off to make a living in some other way. A book of stories 
of adventure on the sea, which he read over and over again when 
a boy, had filled him with a longing for a seafaring life. He 
decided, therefore, to become a sailor, and, in 1848, tramping 
across the country to Cleveland, Ohio, he sought employment 
from the captain of a lake schooner. But the captain drove him 
from the deck, and, w^andering on in search of work, he fell in 
with a canal boatman who engaged him. During some months 
young Garfield served as bowsman, deck-hand and driver of a 
canal boat. An attack of the ague sent him home, and on 
recovery, having resolved to attend a high school and fit himself 
to become a teacher, he passed the next four years in a hard 
struggle with poverty and in an earnest effort to secure an educa- 
tion, studying for a short time in the Geauga Seminary at Chester, 
Ohio. lie worked as a teacher, a carpenter and a farmer ; 
studied for a time at the Western Reserve Eclectic Institute 
at Hiram, Ohio, wLich afterward became Hiram ( ollegc, and 
finally entered Williams College. On graduation, in 1856, 
(iarfield became professor of ancient languages and literature 
in the Eclectic Institute at Iliram, and within a year had risen 
to the presidency of the institution. 

Soon afterwards he entered political life. In the early days 
of the Republican Party, when the shameful scenes of the Kansas 
struggle were exciting the whole country, and during the cam- 
paigns of 1857 and 1858, he became known as an effective 
speaker and ardent anti-slavery man. PTis reward for his services 
was election in 1859 to the Ohio senate as the member from 
Portage and Summit counties. When the “ cotton states " 
seceded, Garfield appeared as a warm supporter of vigorous 
measures. He was one of the six Ohio senators who voted 
against the proposed amendment to the Eederal Constitution 
(Feb. 28th, 1861) forbidding any constitutional amendment 
which should give Congress the power to abolish or interfere 
with slavery in any state ; he upheld the right of the government 
to coerce seceded states ; defended the “ Million War Bill " 
appropriating a million dollars for the state’s military expenses ; 
and when the call came for 75,000 troops, he moved that Ohio 
furnish 20,000 soldiers and three millions of dollars as her .share. 
He had just been admitted to the bar, but on the outbreak of 
war he at once offered his services to the governor, and became 
lieutenant-colonel and then colonel of the 42nd Ohio Volunteers, 
recruited largely from among his former students. He serveil 
in Kentucky, was promoted to the rank of brigadier-general 
of volunteers early in 1862 ; took part in the second day'.s 
fighting at the battle of Shiloh, served as chief of staff under 
Rosecrans in the Army of the Cumberland in 1863, fought at 
Chickamauga, and was .made a major-general of volunteers for 
gallantry in that battle. In 1862 he was elected a member of 
Congress from the Ashtabula district of Ohio, and, resigning his 
military commission, took his seat in the House of Representatives 
in December 1863. In Congress he joined the radical wing of 
the Republican party, ad\^ocated the confiscation of Confederate 
property, approved and defended the Wade-Davis manifesto 
denouncing the tameness of Lincoln, and was soon recognized 
as a hard worker and ready speaker. Capacity for work brought 
him places on important committees — he was chairman suc- 
cessively of the committee on military affairs, the committee on 
banking and currency, and the committee on appropriations,- - 
and his ability as a speaker enabled him to achieve distinction 
on the floor of the House and to rise to leadership. Between 
1863 and 1873 Garfield delivered speeches of importance on 
“ The C^onslitutional Amendment to abolish Slavery,” “ The 
Freedman’s Bureau,” “ The Reconstruction of Rebel States,” 
“ The Public Debt and Specie Payment,” “ Reconstruction,” 
" The Currency," ” Taxation of United States Bonds,” ” Enforc- 
ing the 14th Amendment,” “ National Aid to Education,” 
and ” the Right to Originate Revenue Bills.” The year 1874 
was one of disaster to the Republican Party. The greenback 
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issue, the troubles growing out of reconstruction in the South, 
the Credit Mobilier and the “ Salary Grab,” disgusted thousands 
of independent voters and sent a wave of Democracy over the 
country. Garfield himself was accused of corruption in con- 
nexion with the Credit Mobilier scandal, but the charge was 
never proved. A Republican convention in his district demanded 
his resignation, and re-election seemed impossible ; but he 
defended himself in two pamphlets, Increase of Salaries ” 
and “ Review of the Transactions of the Credit Mobilier Com- 
pany,” made a village-to-village canvass, and was victorious. 
In 1876 Garfield for the eighth time was chosen to represent his 
district ; and afterwards as one of the two representatives of 
the Republicans in the House, he was a member of the Electoral 
( ommission which decided the dispute regarding the presidential 
election of 1876. When, in 1877, James G. Blaine was made 
a senator from Maine, the leadership of the Ilou.se of Repre- 
sentatives passed to (iarfield, and he became the Republican 
candidate for speaker. But the Democrats had a majority in 
the House, and he was defeated. Hayes, the new president, 
having chosen John Sherman to be his secretary of the treasury, 
an effort was made to send (jarfield to the United States Senate 
in Sherman’s place. But the president needed his services 
in the House, and he was not elected to the Senate until 
1880. 

The time had now come (1880) when the Republican party 
must nominate a candidate for the presidency. General (Jrant 
had served two terms (i86p 1877), and the unwritten law of 
custom condemned his being given another. But the “ bosses ” 
of the Republican party in three great States- New York, 
Pennsylvania and Illinois —were determined that he should be 
renominated. These men and their followers were knowm as 
the “ stalwarts." Opposed to them were two other factions, 
one supporting James G. Blaine, of Maine, and the other John 
Sherman, of Ohio. When the convention met and the balloting 
began, the contest along these factional lines started in earnest. 
For (Ught-and-twenty ballots no change of any consequence was 
noticeable. Though votes were often cast for ten names, there 
were but two real candidates before the convention, Grant and 
Blaine. That the partisans of neither would yield in favour of 
the other w'as certain. That the choice therefore rested with the 
supporters of the minor candidates was manifest, and with the 
cry “ Anything to beat Grant ! ” an effort was made to find 
some man on whom the opposition could unite. Such a man 
was (jarfield. His long term of service in the House, his leader- 
ship of his party on its floor, his candidacy for the speakership, 
and his recent election to the United States Senate, marked him 
out as the available man. Between the casting of the first and 
the thirty-third ballot, Garfield, who was the leader of Sherman's 
adherents in the convention, had sometimes received one or two 
votes and at other times none. On the thirty-fourth he received 
seventeen, on the next fifty, and on the next almost the entire 
vote hitherto cast for Blaine and Sherman, and was declared 
nominated. During the campaign Garfield vas subject to 
violent personal abuse ; the fact that he was alleged to have 
received $329 from the Credit Mobilier as a dividend on stock 
led his opponents to raise the campaign cry of “ 320,'’ and this 
number was placarded in the streets of the cities and printed 
in flaring type in partisan newspapers. The forged “ Morey 
letter,” in which he was made to appear as opposed to the ex- 
clusion of the Chinese, was widely circulated and injured his 
candidacy in the West. That the charges against Garfield were 
not generally credited, however, is shown by the fact that he 
received 214 electoral votes to his opponent's 155. He was 
inaugurated on the 4th of March 1881. 

Unfortunately, the new president was unequal to the task of 
composing the differences in his party. For his .secretary of state 
he chose James G. Blaine, the bitterest political enemy of Senator 
Roscoc Conkling {q.v,) the leader of the New York ” stalwarts.” 
Without consulting the New York senators, Garfield appointed 
William H. Robertson, another political enemy of Conkling’s, to 
the desirable post of Collector of the Port of New York, and 
thereby destroyed all prospects of party harmony. On the 2nd of 


July, while on his way to attend the commencement exercises at 
Williams College, the new president was shot in a Washington 
railway station by a disappointed office-seeker named Charles 
J. Guiteau, whose mind had no doubt been somewhat influenced 
by the abuse lavished upon the president by his party opponents ; 
and on the 19th of September 1881, he died at Elberon, New 
Jersey, whither he had been removed on the 6th. He was buried 
in Cleveland, Ohio, where in 1890 a monument was erected by 
popular subscription to his memory. 

In 1858 Garfield had married Miss Lucretia Rudolph, by whom 
he had seven children. His son, Harry Aitgvstus Garfield 
(b. 1 863) graduated at Williams ('ollege in 1885, practised law in 
Cleveland, Ohio, in 1888-1903, was professor of politics at 
Princeton University in 1903- 1 90S, and in 1908 became president 
of Williams (ollege. Another son, James Rudolph Garfield 
(b. 1865), also graduated at Williams College in 1885 and f>ra<'tised 
law in Cleveland ; he was a Republican member of the Ohio 
senate in 1896 1899, was commi.ssioner of corporations, Depart- 
ment of Commerce and Labour, in 1903-1907, attracting wide 
attention by his reports on certain large industrial organizations, 
and was secretary of the interior (1907 1909) in the cabinet ol 
President Roos(‘vclt. 

President Garfield's writings, edited by Ihirke llmsdide, vrre 
published at Boston, in two volumes, in 1882. ( J. 15 . McM.) 

GAR-FISH, the name given to a genus of fishes (Behmc) louiul 
in nearly all llie temperate and trojiical .seas, and n^ailily recog- 
nized by their long, slender, compressed and silvery body, and In- 
their jaws being produced into a long, pointed, born' ancl sharpl\ - 
toothed beak. About fifty species are known from different 
parts of the globe, some attaining to a length of or 5 ft. One 
species is common on the British coasts, and is well kno\Mi In the 
names of “ long-nose,” ” green-bone," \x. 'i’he lust name is 
I given to those fishes on account of the peculiar green colour ul 
I their bones, which deters many people from eating them, although 
their flesh is well flavounid and perfectly wholesome, 'flu* 
skipper (Sromheresox) and half-beak (Ucmirfiamphus)^ in whic h 
the lower jaw only is prolonged, are fi.sl)es nc^arly akin ti» the 
gar-pikes. 

GARGANEY ^ (North-Jtalian, (iar^anello), or .Summer-Tlal, 
the Anas q'icrquedula and yf. firna of Linnaeus (who made, as 
did Willughby and Ray, two species out of one), and the tvpc' of 
Stephens’s genus Querquedula. This bird is one of tlie smallest of 
I the Anaiidae, and has gainc»d its common English name from 
being almost exclusively a summer-Nisitanl to England where 
nowadays it only regularly resorts to breed in some of the luist- 
Norfolk Broads, though possibly at one time it was found at the 
same season throughout the great Fen-district. Slightly larger 
than the common teal (A. crecca), the male is readily distinguished 
I therefrom by its peculiarly-c:oloured head, the sides of which are 
nutmeg-brown, closely freckled with short whitish stri‘ak.., while* 
a conspicuous white curved line descends backwards from the 
eyes, 'J'he upper wing-coverts arc bluish grey, the sc:apulars 
black with a white shaft stripe, and the wing-spot {speculum) 
greyish green bordered above and liclow by w'hite. The female- 
closely resembles the hen leal, but possesses no wing .spot. In 
Ireland or .Scotland the garganev is very rare, ancl though it 
is recorded from Iceland, more satisfactory evidence of il.^ 
occurrence there is needed. Jt has not a high northern range*, 
and its appearance in Norway and Sweden is casual. Though it 
breeds in many parts of Europe, in none can it be .said to be 
common ; but it ranges far to the easlw^ard in Asia- even to 
F'ormo.sa, according to .Swinhoe -and yearly visits India in 
winter in enormous numbers. 'I'hose that breed in Norfolk 
j ariive .somewhat late in spring and make their nests in the vast 
1 rccd-bed.s which bordc;r the* liroads -a situation rarely cir nev er 
' chosen by the teal. The labyrinth or bony enlargement of the 
I trachea in the male garganey differs in form from that de.scTibcci 
I in any other drake, being more oval and placed nearly in tlie 

j ^ Tilt* word was introduced by Willughby troin Cif.sm*r iOrn., lib 
I iii p. T27), but, though generally adopted bv authors, .seems never to 
i have bcctmie other than a book-name in English, th<‘ bird being Jii- 
j variably know'ii in the part.s of this isl.tnd wJiere it is indigenfjii'i as 
I “ siimniei-leal.” 
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median line of the windpipe, instead of on one side, as is usually 
the case. 

GARGANO, MONTE (anc. Oarganus Mom), a massive 
mountainous peninsula projectinf< E. from the N. coast of Apulia, 
Italy, and belon^^ing geologically to the opposite Dalmatian 
coast ; it was indeed separated from the rest of Italy by an arm 
of the sea as late as the Tertiary period. The highest point 
(Monte ( alvo) is 3465 ft. above sea-level. The oak forests 
for whi('h it was renowned in Roman times have entirely 
disappeared. 

GARGOYLE, or GuRGO\LK(from the Fr. gargouille, originally 
the throat or gullet, cf. Eat. gurguliOy giila, and similar words 
derived from root gar^ to swallow, the word representing the 
gurgling sound of water ; Jtal. docciii dt grande ; Ger. Ausguss), 
in archilet'ture, the carved termination to a spout which conveys 
away the water from the gutters. Gargoyles are mostly grotesque 
figures. The term is applied more especially to medieval work, 
hut throughout all ages some means of throwing the water off the 
roofs, when not convoyed in gutters, has been adopted, and in 
Egypt there are gargoyles to eject the water used in the washing 
of the .sacred vessels which would seem to have been done on the 
fiat roofs of the temples. In (ireck temples the water from the 
roof j)assed through the mouths of lions whose heads were carved 
or modelled in the marble or terra-cot la cymatium of the cornice. 
At Pompeii large numbers of terra cotta gargoyles ha^'e been 
found winch were modelled in the shape of various animals. 

GARHWAL, or (hirwal. t. A district of British India, in the 
Knmaon di\ision of the Ignited lh*ovinces. It has an area of 
5O2Q sq. m.. and consists almost entirely of rugged mountain 
ranges running in all directions, and separated by narrow valleys 
which in s(»me cases l)ec(»me deep gorges or ravines. The only 
level portion of the district is a narrow' strip of waterless forest 
between the southern slopes of the hills and the fertile plains 
of Rohilkhand. The highest mountains are in the north, the 
principal peaks being Nanda Devi (25,661 ft.), Kamct (25,413), 
Trisul (23,382), Badrinath (23,210), Dunagiri (23,181) and 
Kedarnath (22,853). The Alaknanda, one of the main sources of 
the (langes, receives with its affluents the whole drainage of the 
district. At Devaprayag the Alaknanda joins the Bhagirathi, 
and thenceforwarcl the united streams l)ear the name of the 
Ganges. Cultivation is principally confined to the immediate 
vicinity of the rivers, which are employed for purposes of irriga- 
tion. Garhwal originally consisted of 52 petty chieftainships, 
each chief with his own independent fortress {garh). Nearly 
500 years ago, one of these chiefs, Ajai Pdl, reduced all the minor 
principalities under his own swray, and founded the Garhwal 
kingdom. He and his ancestors ruled over Garhwal and the 
adjacent state of Tehri, in an uninterrupted line till 1803, w'hcn 
the (Jurkhas invaded Kumaon and Garhwal, driving the Garhwal 
chief into the plains. For twelve years the Gurkhas ruled the 
country wdth a rod of iron, until a series of encroachments by 
them on British territory led to the war with Nepal in 1814. 
At the termination of the campaign, Garhwal and Kumaon were 
converted into British districts, while the Tehri principality 
was restored to a son of the former chief. Since annexation, 
(tarhwal has rapidly advanc'ed in material prosperity. Pop, 
(i()oi) 420,900. Two battalions of the Indian army (the 39th 
Garhwal Rifles) are recruited in the district , which also contains 
the military cantonment of Lansdownc. Grain and coarse cloth 
are exported, and salt, borax, live stock and w'ool are imported, 
the trad(‘ with Tibet being considerable. The administrative 
headquarters arc at the '\'illjxge of Pauri, but Srinagar is the 
largest place. This is an important mart, as is also Kotdwara, 
the tcnninu.s of a branch of the Oudh and Rohilkhand railw'ay 
from Najibabad. 

2. A native state, also kn^mn as Tehri, after its capital ; area 
4180 sq. m. ; pop. (igoi) 268,885. It adjoins the district 
mentioned above, and its topographical features are similar. 
It contains the sources of both the (binges and the Jumna, 
w'hich are visited by thousands of Hindu pilgrims. The gross 
revenue is about £ 28 , 000 , of which nearly half is derived from 
lorests. No tribute is paid to the Jtritish government. 


GARIBALDI, GIUSEPPE (1807-1882), Italian patriot, was 
bom at Nice on the 4th of July 1807. As a youth he fled from 
home to escape a clerical education, but afterwards joined his 
father in the coasting trade. After joining the “ Giovine Italia ’’ 
he entered the Sardinian navy, and, w'ilh a number of companions 
on board the frigate “ Euridice,'’ plotted to seize the vessel and 
occupy the arsenal of Genoa at the moment when Mazzini's 
Savoy expedition should enter Piedmont. The plot being 
discovered, Garibaldi fled, but was condemned to death by 
default on the 3rd of June 1834. Escaping to South America 
in 1836, he was given letters of marque by the state of Rio 
Grande do Sul, which had revolted against Brazil. After a series 
of victorious engagements he was taken prisoner and subjected to 
severe torture, wliich dislocated his liinb-s. Regaining liberty, he 
renewed the war against Brazil, and took Porto Allegro. During 
the campaign he met his wife, Anita, who became his inseparable 
companion and mollier of three children, Anita, Ricciotti and 
Menotti. Passing into the service of ITuguay, he was sent to 
Corrientes with a small flotilla to oppose Rosas’s forces, but 
was overtaken by Admiral Browm, against whose fleet he fought 
tor three days. When his ammunition was exhausted he burned 
his ships and escaped. Returning to Montevideo, he formed the 
Italian Legion, with which he won the battles of C’erro and Sant’ 
Antonio in the spring t)f 1840, and assured the freedom of 
Uruguay. Refusing all honours and recompense, he prepared to 
return to Italy upon receiving news of the incipient revolutionary' 
movement. In October 1847 he wrote to Pius IX., offering his 
.services to the C’hurch, whose cause he for a moment believed to 
be that of national liberty. 

Landing at Nice on the 24th of June 1848, he placed his sword 
at the disposal of (Jharlcs Albert, and, after various difficulties 
with the Piedmontese war office, formed a volunteer army 3000 
strong, but shortly after taking tire field was obliged, by the 
defeat of Custozza, to flee to Switzerland. Proceeding thence to 
Rome, he was entrusted by the Roman republic with the defence 
of San Pancrazio against the French, where he gained the victory 
of the 3olh of April 1840, remaining all day in tlic saddle, although 
wounded in the side at the beginning of the fight. From the 3rd 
of May until tlie 30th of May he was contmuously engaged 
against the Bourbon troops at Palestrina, Vclletri and elsewhere, 
dispersing an army of 20,000 men with 3000 volunteers. After 
the fall of Rome he left the city at the head of 4000 volunteers, 
with the idea of joining the defenders of Venice, and started on 
that wonderful retreat through central Italy pursued by the 
armies of F ranee , Austria, Spain and N aples . By his consummate 
generalship and the matchless endurance of his men the pursuers 
were evaded and San Marino reached, though with a sadly 
diminished force. Garibaldi and a few followers, including his 
devoted wife Anita, after vainly attempting to reach Venice, 
where the tricolor still floated, took refuge in the pine forests of 
Ravenna ; the Austrians were seeking him in all directions, and 
most of his legionaries were captured and shot. Anita died near 
Comacchio, and he himself fled across the peninsula, being assisted 
by all classes of the people, to Tuscany, w'hencc he escaped to 
Piedmont and ultimately to America. At New York, in order to 
earn a living, lie became first a chandler, and afterwards a trading 
skipper, returning to Italy in 1854 with a small fortune, and 
purchasing the i.sland of Caprera, on which he built the house 
thenceforth his home. On the outbreak of war in 1859 he was 
placed in command of the Alpine infantry, defeating the 
Austrians at Casale on the 8th of May, crossing the Ticino on the 
23rd of May, and, after a series of victorious fights, liberating 
Alpine territory as far as the frontier of Tirol. When about to 
enter Austrian territory proper his advance was, however, 
checked by the armistice of Villafranca. 

Returning to Como to wed the countess Raimondi, by whom 
he had been aided during the campaign, he was apprised, 
immediately after the w'edcling, of certain circumstances which 
caused him at once to abandon that lady and to start for central 
Italy. Forbidden to invade the Romagna, he returned in- 
dignantly to Caprera, wiiere with Crispi and Bcrtani he planned 
the invasion of Sicily. Assured by Sir James Hudson of the 
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sympathy of England, he began active preparations for the 
expedition to Marsala. At the last moment he hesitated, but 
Crispi succeeded in persuading him to sail from Gent)a on the 
5th of May i860 with two vessels carrying a volunteer corps ol 
1070 strong. Calling at Talamone to embark arms and money, 
he reached Marsala on the irth of May, and landed under the 
protection of the British vessels “ Intrepid ” and “ Argus." 
On the 1 2th of May the dictatorship of Garibaldi was proclaimed 
at Salem i, on the 15th of May the Neapolitan troops were routed 
at Calatafimi, on the 25th of May Palermo was taken, and on the 
6th of June 20,000 Neapolitan regulars, supported by nine 
frigates and protected by two forts, were coinpelltid to capitulate. 
Once established at Palermo, Garibaldi organized an army to 
liberate Naples and march upon Rome, a plan opposed by the 
emissaries of Cavour, who desired the immediate annexation of 
Sicily to the Italian kingdom. I^xpelling Lafarina and driving 
out Depretis, who represented (favour. Garibaldi routed the 
Neapolitans at Milaz/.o on the 20th of July. Messina fell on the 
20th of July, but Craribaldi, instead of crossing to Calabria, 
secretly departed for Aranci Bay in Sardinia, where Bertani was 
fitting out an expedition against the papal states. Cavour, 
however, obliged the expedition to sail for Palermo. Returning 
to Messina, Garibaldi found a letter from Victor Emmanuel 11 . 
dissuading him from invading the kingdom of Naples. Garibaldi 
replied asking “ permission to disobey." Next day he crossed 
the Strait, won the battle ol Reggio on the 21st of August, 
accepted the capitulation of gooo Neapolitan troops at San 
Giovanni and of 1 1,000 more at Soveria. The march upon 
Naples became a triumphal progress, which the wiles of Francesco 
11 . were powerless to arrest. On the 7th of Sep)tember Garibaldi 
entered Naples, while Francesco lied to Gaeta. On the ist 
of October he routed the remnant of the Bourbon army 40,000 
strong on the Volturno. Meanwhile the Italian tioops had 
occupied the Marches, Umbria and the Abruzzi, a battalion of 
Bersaglieri reaching the Volturno in time to lake part in the 
battle. Their presence put an end to the plan for the invasion 
of the papal states, and Garibaldi unwillingly issued a decree for 
the plebiscite which was to sanction the incorporation of the Two 
Sicilies in the Italian realm. On the 7th of Novemlier Garibaldi 
accompanied Victor Emmanuel during his solemn entry into 
Naples, and on the morrow returned to Capreru, after disbanding 
his volunteers and recommending their enrolment in tlie regular 
army. 

Indignation at the cession of Nice to France and at the neglect 
of his followers by the Italian government induced him to return 
to political life. Elected deputy in i86j, his anger iigainst 
Cavour found violent expression. Bixio attempted to reconcile 
them, but the publication by Cialdini of a letter against (laribiildi 
provoked a hostility which, but for the intervention of the king, 
would have led to a duel lietween C ialdini and Garibaldi. Return- 
ing to ( aprera, (hiribaldi awaited events. C'avour’s successor, 
Ricasoli, enrolled the Garibaldians in the regular army ; Rattazzi, 
who succeeded Ricasoli, urged Garibaldi to undertake an ex- 
pedition in aid of the Hungarians, hut (iaribaldi, finding his 
followers ill-disposed towards the idea, decided to turn his arms 
against Rome. On the 2()th of June 1862 he landed at Palermo 
and gathered an army under the banner “ Roma o morte." 
Rattazzi, frightened at the prospect of an attack upon Rome, 
proclaimed a state of siege in Sicily, sent the fleet to Messina, and 
instructed Cialdini to oppo.se Garibaldi. Circumventing the 
Italian troops. Garibaldi entered Catania, crossed to Melito with 
3000 men on the 25th of August, but was taken prisoner and 
w’ounded by Cialdini’s forces at Aspromonte on the 27th of 
August. Liberated by an amnesty, Garibaldi returned once 
more to Caprera amidst general sympathy. 

In the spring of 1864 he went to London, where he was accorded 
an enthusiastic reception and given the freedom of the city. 
From England he returned again to Caprera. ( )n the outbreak of 
war in 1866 he assumed command of a \ olunteer army and, after 
the defeat ol the Italian troops at ("ustijzza, took the offensive 
in order to cover Brescia. On the 3rd of July he defeated the 
Austrians at Monte Saello, on the 7tli at Lodrone, on the 10th at 


Darso, on the i6th at Condino, on the 19th at Ampola, on the 
2ist at Bezzccca, but, when tin the point of attacking Trent, he 
was ordered by (General Lamarmora to retire. Ilis famous 
reply " Obbedisco " (“ I obey ")has often been cited as a classical 
example of miliUiry olxidience to ji command destructive of a 
successful leader’s hopes, but documents now pniblished (cf. 
Cortiefe della sera, 9th of August u)o(>) prove beyond doubt that 
Ciaribaldi had for some days known that the order to evacuate 
the Trentino would shortly reach him. The order arrived on tlie 
9th of August, w'hereas Crispi had been sent as early as the 16th 
of July to warn Garibaldi that, owing to Prussiaii opposition, 
Austria would not cede the Trentino to Italy, and that the 
evacuation was inevitable. Hence Garibaldi's laconic reply. 
From the Trentino he leturned to Caprera to mature his dt‘signs 
against Rome, which had been evacuated by the hrench in 
pursuance of the Franco- Italian convention ol the 15th of 
September 1864. Gathering volunteers in the autumn of 1867^ 
he prepared to enter papal territory , but was arrested at Sinalunga 
by the Italian government and conducted to Caprera. Eluding 
the surveillance (d the Italian cruisers, he returned to Florence, 
and, with the complicity of the second Rattaz/i cabinet, entered 
Roman territory at Passo ('orese on the 23r(l of October. 'I’wo 
days later he took Monlerotondo, but on the 2nd of NoveniU-r 
his forces were dispersefi at Montana b)' PVench and papal troop)s. 
ReiTossing the Italian frontier, he was arrested at Figline and 
taken back to ('a])rera, where he eked out his slender resources by 
writing several romances. In 1870 he formed a fre^li volunteer 
corf)s and went to the aid of France, defeating the German troops 
at ('hatillon, Aiitiin and Dijon. Electeil a member of the 
Versailles a.ssembly, he resigned his mandate in anger at French 
insults, and withdrew to Caprera until, in 1874, he was elected 
deputy for R(»me. Popular enthusiasm induced the ('onservativc 
Minghctti cabinet to propose that a sum of £40,000 with an 
annual pension of £2000 be conferred upon him as a recompense 
for his services, but the proposal, though adopted by parliament 
(27th Mav 1 875), was indignantly refused by Garibaldi. Upon the 
advent of the Left to power, however, he accepted l>oth gift and 
pension, and worked energetically upon the s(*h(*me for the Tiber 
embankment to pirevent the flooding of Roni(‘. At the same time 
he succeedef’ in olitaining the annulment of his marriage with the 
countess Raimondi (with whom he had never lived) and contracted 
another marriage with the mother of his children, ('lelia and 
Manlio. In 1880 he w'cnt to Milan for the inauguration of the 
Mentana monument, and in 1882 \dsited Naples and Palermo, 
but was prevented hy illness from being present at the 600th 
anniversary of the Sicilian VcspiTs. On the 2nd of June 18S2 
his death at (‘ajirera plunged Ttel;, into mourning. 

See CTaribaldi, ICpistnlaiio, *'d. E E. Xiinrnes (2 vols., Milan, 188^), 
and Menume uuioi^rafu hr (i itli rd., Elort'nre, igo2 ; Ei»k Irauslatioii 
by A. WcriiiT, with supplcmcnl by J. W. Alario m vol iii. o! 1888 
ftl ) , (iiuseiipi- Gucrzoiii, (luuhuldi (2 voF , hlorrncc, 18S2) , 

Wh it <• Mario, Gan r f trmpi (Milan, 1884) ; G. M 'rn velyan, 
Gntthaldi's Defence of the Hownn jiepuhfir (London, 1007), whicli 
(ontains an exci Uent sketch ol (iaribaldi’s early career, ot the events 
hMdmg np to the proclamation ol the Koinaii Republic, and a 
])iclurescpie, detailed aiul .luthoiilative ai(oiml of the defence ol 
Rome anfl of (iaribahli's flight, with ;i very full bibliograjihv ; also 
Prevelvan's Garihaldi and the 1 housand n^Kv^. (H. W. S.) 

GARIN LE LOHERAIN, PTench epic hero. The i2lh renlurv' 
chanson de ^este of Garin le Loherain is one of the fiercest and 
most sanguinary narratives left by the tfouvhes. 'fhis local 
eyele of Lorraine, which is completed by FU .*\ is de Metz, Girbers 
de Metz, Anseis, fils de Girbcrt and Yon, is nlivimisly based on 
hlstor}^, and the failure absolutely to identify the events recorded 
does not deprive the poems of thf'ir value as a picture of the 
savage feudal wars of the i ith and T2th centuries. 'I’lie episodes 
are evolved naturally and the usual devices adopted i)y the 
Ifouvhes to reconcile their inconsistencies are absent. Neverthe- 
less no satisfactory historical explanation of the story has y(‘t 
been offiTed. It has been suggested by a recent (Titic (F. 
Settegast, Quellenstudien zHt f^allo-romanisfhcn Epih. 1904) 
these poems resume historical traditions going liack to the 
Vandal irruption of 408 and the battle fouglil by the Ronuin.s 
and the West (iotlis atrainst the Hnns in .|^j. The cycle reiiHes 
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three wars against hosts of heathen invaders. In the first of 
these C'harles Martel and his faithful vassal Hervis of MeU fight 
l)y an extraordinary anachronism against the Vandals, who have 
destroyed Reims and besieged other cities. They are defeated in 
a great battle near lYoyes. In the second Hervis is besieged in 
Metz by the “ Hongres.” He .sends first for help to Pippin, who 
defers his assistance by the advice of the traitor Hardr^. Hervis 
then transfers his allegiance to Ans6is of Cologne, by whose help 
the invaders are repulsed, though Hervis himself is slain. In the 
third Thierry, king of Moriane ^ sends to Pippin for help against 
four Saracen kings. He is delivered by a Frankish host, hut 
falls in the battle. Hervis of Metz was the son of a citizen to 
whom the duke of Lorraine had married his daughter Aelis, and 
his sons Garin and Begue are the heroes of the chanson whicli 
gives its name to the cycle. The dying king 'Lhierry had desired 
that liis daughter Hlanchefleur should marry Garin, but when 
(iarin prefers his suit at the court of Pippin, Froinont of Bordeaux | 
]>uts himself forward as his rival and Hardre, Fromont’s father, is | 
slain by (iarin. The rest of the poem is taken up with the war i 
that ensues betw'cen the J^orrainers and the men of Bordeaux. ! 


I Ecclesiae ” is “ Epithalamium beatae Mariae Virginis,*^ contained 
! in the same MS. Among his other works arc his “ Dictionarius,” 
j a Latin vocabulary, printed by T. Wright in the Library of National 
Antiquities {vohu, \ Compendium tolius grammatices . . ., 
printed at Deventer, 1489 ; two metrical treatises, entitled 
; Synonyma and Equivoca, frequently printed at the close of the 
I 15th century. 

For further bibliographical information see the British Museum 
catalogue; J. A. Fabricius, Bibliotheca Latina mediae et infimae 
aeiatis . . vol. iii. (1754) ; G. Brunet, Manuel du libraire, &c. 
See also Histoire litt. de fa France^ vols. viii., xxi., xxiii. and xxx. ; 
the prefaces to the editions by T. Wright mentioned above ; P. 

I Meyer, La Chanson de la vroisade contre les Alhigeois^ vol. ii. pp. 
xxi-xxiii (Paris, 1875); Dr A. Scheler, Lexicographie latinc du XI F 
et du XI IF siecles (Leipzig, 1867) ; the article by C. L. King.sford in 
the Dili. Nat. Biog», giving a list also of the works on alchemy, 
mathematics and music, rightly or wrongly ascribed to him ; J. 1C. 
Sandys, Hist, of Class. .'>chol. i. (iyo6) 549. (E. G.) 

GARLIC (O. Eng. gdrledc, i.e. “ spear-leek ’’ ; Gr. irKnpoftov ; 
Lat. allium \ Ital. aglio\ Fr. ail\ Ger. Knoblauch), Allium 
sativum, a bulbous perennial plant of the natural order Liliaceae, 
indigenous apparently to soulli-wcst Siberia. It has long, 


They finally submit their differences to the king, only to begin ; narrow^ flat, obscurely keeled leaves, a deciduous spalhe, and a 
their disputes once more. Blanchefleur becomes the wife of ' globose umbel of whitish flowers, among which are small bulbils. 

Pippin, while Garin remains her faithful .servant. One of the | The bulb, which is the only part eaten, has membranous scales, 

most famous passages of the poem is the assassination of Begue I the axils of which arc lo or 12 cloves, or smaller bulbs. From 
by a nephew of Fromont, and Garin, after laying waste his ; these new bulbs can be procured by planting out in February or 
enemy’s territory, is him.self slain. 1 'he remaining .songs con- I March. The bulbs are best preserved hung in a dry place. If of 

linue'the feud between the two families. According to Paulin : fair size, twenty of them weigh about i lb. To prevent the plant 

Paris, the family of Bordeaux represents the early dukes of i from running to leaf, Jdiny (Nat. Hist. xix. 34) advises to bend 
\quitaine, the last of whom, Waifar (745 768) w'as di.spossessed | the stalk downward and cover with earth ; seeding, he ob.serves, 
vUid slain by Pippin the Short, king of the Franks ; but the j n^ay be prevented by twisting the stalk. 

irouveres had in mind no doubt the wars which marked the end of | Garlic is cultivated in the same manner as the shallot (q.v.). 

It is stated to have been grown in England before the year 1 548. 
The percentage composition of the bulbs is given by E. Solly 
(Trans. Hort. Soc. Land., new ser., iii. p. 60) as water 84*09, 
organic matter 13*38, and inorganic matter 1*53 — that of the 
leaves being water 87*14, organic matter 11*27 and inorganic 
matter 1*59. The bulb has a strong and characteristic odour 
and an acrid taste, and yields an offensively smelling oil, essence 
of garlic, identical with allyl sulphide (CgHf,).^ (see Hofmann 
and (labours, Journ. Chem. Soc. x. p. 320). This, when garlic 
as Johannes Garlandius, or, more commonly, Johannes de ; i^as been eaten, is evolved by the excretory organs, the activity 
Garlandia, was born in England, though most of his life was | „f ^hich it promotes. From the earliest times garlic has been 
spent in France. John Bale in his Catalogus, and John Pits, | y^ed as an article of diet. It formed part of the food of the 
following Bale, placed him among the writers of the nth century. Israelites in Egypt (Numb. xi. 5) and of the labourers employed 
The main facts of his life, however, are stated in a long poem De Cheops in the construction of his pyramid, and is still grown in 
inumphis ecclesiae contained in Cotton MS. Claudius A x in the Egypt, wheie, however, the Syrian is the kind most esteemed 
British Miuseum, and edited by Thomas Wright for the Roxburghe Rawlinson's Herodotus, ii. 125). It was largely consumed by 
Club in 1856. Garland narrates the history of his time from the the ancient Cireek and Roman soldiers, sailors and rural classes 
point of view of the victories gained by the church over heretics Virg. Eel. ii. ii), and, as Pliny tells us (N.H. xix. 32), by 
at home and infidels abroad. He studied at Oxford under a the African peasantry. Galen eulogizes it as the rustic’s 
certain John of London, whom it is difficult to distinguish from (see F. Adams’s Paulus Aegineta, p. 99), and Alexander Neckam, 
others of the same name ; but he must have been in Pari.s m or * ^ writer of the 12th century (see Wright’s edition of his works, 
before 1 202, lor he mentions as one of his teachers Alain de Lisle, j p, 4.3^ 1863)^ recommends it as a palliative of the heat of the sun 
who died in that year or the next. Garland was one of the pro- • jy field labour. “ The people in places where the .simoon is 
lessors chosen in 1229 for the new university of Toulouse, and j frequent,” .says Mountstuart Elphin.stone (An Account of the 
remained in the south during the Albigensian cru.sade, of which | Kingdom of Caubul, p. 140, 1815), “ eat garlic, and rub their lips 
he gives a detailed account in books iv.-vi. In 1232 or 1233 the ' and'noses with it, when they go out in the heat of the summer, 
hatred of the people made further residence in Toulouse unsafe ' to prevent their suffering bv the simoon.” ” O dura messorum 
for the professors of the university, who had been installed by the ifia/' exclaims Horace (Epid. iii.), as he records his detestation 
( atholic party. Garland was one of the first to fly, and the rest yf the popular esculent., to smell of which was accounted a sign 
of his life was spent in Paris, where he finished his poem in 1252. of vulgarity (cf. Shakespeare, Coriol. iv. 6, and Meas. for Meas. 
(larland s grammatical works were much used in Imgland, and 2). In England garlic is seldom used except as a seasoning, 
were often printed by Ricliard Pynson and Wynkyn de Worde. fi^t in the southern countries of Europe it is a common ingredient 
He w*as also a voluminous Latin poet. W orks on mathematics Jn dishes, and is largely consumed by the agricultural population, 
and music have also been assigned to him, but the ascription may Garlic was placed by the ancient Greeks on the piles of stones at 
have arisen from confusion of his ^vorks with those of Gerlandus, cross-roads, as a supper for Hecate (Theophrastus, Characters , 
a canon of Besan^on in the 12th century. The treatise on AcMrwSai/xortas) ; and according to Pliny garlic and onions 
Achemy , Compendium alchimiar. often printed under his nanie, ^ere invocated as deities by the Egyptians at the taking of oaths, 
was by a 14th-century writer named Marlin Ortolan, or Lortholain. Tj^e inhabitants of Pelusium in lower Eg>*pt, who worshipped the 
I he tiest known of his poems beside the ” De Iriumphis onion, are said to have held both it and garlic in aversion as food. 

* i.e. Maiirii'iinc now a district and tlioccse (St Jean de Maurienne) Garlic possesses stimulant and stomachic properties, and was of 
oi Savoy. old, as still sometimes now, employed as a medicinal remedy. 


the Carolingian dynasty. 

Sec Li Bomans de Garin Ic Loheraiu, cd. P. Pari.s (Paris, 1833) ; 
Hist. Hit. de la Fiauu\ vol. x.\ii. (1852) ; J. M. Ludlow, Popular ; 
Epics of the Middle .Iges (Loiulon and ('ambridge, 1865) ; F. Lot, 
Ltudes d' histoire du moycn dge (Pari.s, i8o(>) ; F. Settegast, Quellen- 
•itudien zur gallo-iomanischen Epik (l-cipzig, 1004). A com])Ictc 
edition of the cycle was undertaken by E. Stengel, the first volume of 
\eh\c\\, H ends de Mes (Gesellschafi fur roman. Lit., Dresden), appeared 
III 1903. 

GARLAND, JOHN (fl. 1202-1252), Latin grammarian, known 
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Pliny (NM, xx. 23) gives an exceedingly long list of complaints 
in which it was considered beneficial. Dr T. Sydenham valued 
it as an application in confluent smallpox, and, says Cullen 
(Mat. Med. ii. p. 174, 1789), found some dropsies cured by it 
alone. In the United States the bulb is given in doses of 1 2 
drachms in cases of bronchiectasis and phthisis pulmonalis. 


j way to do his utmost lo prevent its execution. Subsequently, 
: after his trial, Garnet saiil he “ could not certainly affirm ” that 
I Greenway intended to relate the matter to him in confession. 

Garnet’s conduct in now keeping the plot a secret has been a 
I matter of considerable controversy not only between Roman 
j Catholics and Protestants, but amongst Roman Catholic writers 


Garlic may also be prescribed as an extract consisting of the themselves. Father Martin del Kio, a Jesuit, writing in 1600, 
inspissated juice, in doses of 5-10 grains, and as the syrupus discusses the exact case of the revelation of a plot in confession. 
alLii aceticuSj in doses of 1-4 drachms. This last preparation has Almost all the learned doctors, he sa}’s, declare that the confessor 
recently been much extolled in the treatment of pulmonary may reveal it, but he adds, “ the contrary opinion is the safer and 
tuberculosis or phthisis. !)ettcr doctrine, and more consistent with religion and with the 

The wild crow garlic ” and “ field garlic of Rritain are the reverence due t*.* the holy rile of confession." According to 
soecies Allium vineale and A. oleraceum respectively. Rellarmine, Garnet’s zealous friend and defender, “ il the person 


GARNET, or Garnett, HENRY (1555-1606), English Jesuit, | confessing ])e concealed, it is lawful for a priest to break the seal 


son of Brian Garnett, a schoolmaster at Nottingham, was cdu- of confession in order lo avert a great calamity " : but he justifies 
cated at Winchester and afterwards studied law in London. Garnet’s silence by insisting that il was not lawful to disclose a 
Having become a Roman Catholic, he went to Italy, joined the treasonable secret to a heretical king. According lo Garnet’s own 
Society of Jesus in 1575, and acquired under Bellarmine and opinion a priest cognizant of treason against the state “ is bound 
others" a reputation for varied learning. In 1586 he joined the j to find all lawful means lo discover it salvo sii>illo am/rssionis" 
mission in England, becoming superior of the province on the i In this connexion it is worth pointing out that Garnet had not 
imprisonment of William Weston in the following year. In the j thought it his duty to disclose the treasonable intrigue with the 


imprisonment of William Weston in the lollowing year, in the 
dispute between the Jesuits and the secular clergy known as the 
“Wisbech Stirs” (1595-1596) he zealously supported Weston 
in his resistance to any compromise with the civil government. 
His antagonism to the .secular clergy was also shown later, when 
in 1603 he, with other Jesuits, was the means of betraying to 
the government the “ Bye Plot,” contrived by William W^atson, 
a .secular priest. In 1598 he was professed of the four vows. 

Garnet supervised the Jesuit mission for eighteen years with 


king ol Spain in 1602, though there was no pretence in this ca.se 
that he was rpstri< ted by the .seal of confe.ssion, and his inactivity 
now teUs greatly in his disfavour ; for, allowing even tliat he 
was bound by (onfessional secrecy from taking action on Green- 
way s information, he had still ( atesby's earlier reflations to 
act upon. He apj)ears to have taken lu) steps whatever lo pn'vent 
the crime, beyond writing to Rome in vague terms that “ he 
feared some particular desperate ('our.s(‘s," which anui.sed no 
su.suicions in that rnuirter. At the same time he wTote to bather 


conspicuous success. His life was one of concealment and di.s- suspicions in that quarter. At the same time he wTote to bather 
guises ; a price was put on his head ; but he w^as fearless and Parsons on the 4th t>f SepttMuher that " as far as he could now see 
indefatigable in carrying on bis propiiganda and in ministering the minds of the ( atly)lics w(*re ciuieled.” 


to the scattered ('atliolics, even in their prisons. The result was 
that he gained many converts, while the number of Jesuits in 
England increased during his tenure of office from three to forty. 
It is, however, in connexion wdth tfie Gunpowder Plot that he is 
best remembered. His part in this, for which he suffered death, 
needs discussion in greater detail. 

In 1602 (larnet received briefs from Pope Clement VIII. 
directing that no person unfavourable to the (atholic* religion 
should be allowed to succeed to the throne. About the same time 
he was consulted by Catesby, Tre.sham and ^yinter, all afterwards 
in^'ul^^ed in the Gunpowder Plot, on the subject of the mi.ssion to 
be sent to Spain lo induce Philip III. to invade England. Accord- 
ing to his own statement he disappro^'cd, but he gave Winter a 
recommendation to Father (reswcll. an influential person at 
Madrid. Moreover, in May 1605 he gave introductions to Guy 
Fawkes when he went to Flanders, and to Sir EdmuncI Baynham 
when he went to Rome (see (Junpowoer Plot). The prepara- 
tions for the plot had now been actively going forward since the 
beginning of 1604, and on the qth of June 1605 Garnet was 
asked by Catesby whether it was lawful to enter upon any 
undertaking which should involve the destruction of the innocent 
together with the guilty, to which Garnet answered in the 
affirmative, giving as an illustration the fate of persons besieged 
in a tow'n in time of war. Afterwards, feeling alarmed, according 
to his own accounts, he admonished Catesby against intending the 
death of ” not only innocents but friends and necessary persons 
for a commonwealth,” and showed him a letter from the pope 
forbidding rclxjllion. According to Sir Everard Digby, however, 
Garnet, wdien asked the meaning of the brief, replied “ that they 
were not (meaning the priests) to undertake or procure stirs, but 
yet they w'ould not hinder any, neither was it the ])ope’s mind 
they should, that should be undertaken for Catholic good. . . . 
This answer, with Mr Catesby ’s proceedings with him and me, 
gave me absolute belief that the matter in general was approved, 
though every particular was not known." Both men were en- 
deavouring to exculpate themselves, and therefore both state- 
ments ate subject to suspicion. A few days later, according to 
Garnet, the Jesuit, Oswald Tesemond, known as Greenway, 
informed him of the whole plot “ by way of confe.ssion, when, 
as he declares, he expressed horror at the design and urged Green- 


I the minds of the Catholics w(*re cjuiiTed.” 

I His movements immediately prior to the attempt were 
eertaiiily suspicious. In September, shortly Indore the (‘xpected 
meeting of parliament on the 3rd of October. Garnet organized a 
pilgrimage to St Winifred’s Well in Flintshire*, whicli started 
from Gothurst (now Gayhiirst), Sir Exerard J)igb\ s house in 
lluckingham.shire, included Rokewoofl, and stopped at the 
houses of Tohn (irant and Ro)>ert ^\ inter, three ()th(‘rs ol the 
con.<“piralors. During the pilgrimage Garnet asked for the 
prayers of the company “ for .some good sik ctss for the ( atholic 
cause at the beginning of parliament.” After his return he weni 
on the 29th of October to Coughton in Warwickshire, near which 
place it had been s(*ttled the I'onspirators were to assemble aflei 
the explosion. On tiu* Olh ol November, Hates, ( alc.sby s 
servant and one of the conspirators, brought him a letter with the 
news of lh(* failure of the plot and desiring advice. ()n the 30th 
(hirnet addressed a letter to the government in which he pro 
tested his innocence with the most solemn oaths. “ as tme w'1k» 
hopeth for everlasting salvation." 

Jt w^as not till the 4th of December, howexer, that (iarnet and 
Greenway were, bv the confession of Hates, implii'aled in the 
plot ; and on tlie same dav (iarnet removed from ( oiighton to 
Hindlip Hall, near Worcester, a housi* furni.shed with clex'erly- 
contrived hiding-places for the use of the proserilied priests. 
Here he remained some time in concealment in company with 
another priest, Oldi'orne alias Hall, but at last the 30th ol 
January 1606, unable to bear the close confinement any longer, 
they surrendered and were taken up t«» l.ondon, being well 
treateil during the journey by Salisbury’s express orders. He was 
examined by the council on the 13th of kcliniary and frequentlx 
questioned during the following days, but refused to incriminate 
himself, and a threat to inflict torture had no effect upon his 
resolution. Subsequently (iarnet and Oldcorne having been 
! placed in adjoining rooms and enabled to coininunk ate with on< 
i another, their conversations were overheard on several separate 
I occasions and considerable information obtained, (iarnet at 
j first denied all speech wdth Oldcorne, but sul)sequt‘ntly on the Stli 
of March confes.sed his connexion with the plot. He xvas tried at 
the Guildhall on the 28th. . 

'• (iarnet w*as clearly guilty of mispri.sion of treason, i .e. of having 
! concealed his knowledge c>f the crime, an (jffenee which exposed 
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him to perpetual imprisonment and forfeiture of his property ; 
for the law of England took no account of religious scruples or 
professional etiquette wJien tliey permit the execution of a 
preventable crime. Strangely enough, however, the government 
passed over the incriminating conversation with Greenway, and 
relied entirely on the strong circumstantial evidence to support 
the charge of high treason against the prisoner. The trial was 
not conducted in a manner which would be permitted in more 
modern days. The rules of evidence which now govern the pro- 
cedure in criminal cases did not then exist, and Garnet’s trial, 
like many others, was influenced by the political situation, the 
case against him being supported by general political accusations 
against the Jesuits as a body, and with evidence of their com- 
plicity in former plots against the government. The prisoner 
himself deeply prejudiced his cause by his numerous false state- 
ments, and still more by his adherence to the doctrine of equivoca- 
tion. Garnet, it is true, claimed to limit the justification of 
c(iui vocation to cases “ of necessary defence from injustice and 
wrong or of the obtaining some good of great importance when 
there is no danger of harm to others,” and he could justify his 
('onduct in lying to the council by their own conduct towards him, 
which included treacherous eavesdropping and fraud, and also 
threats of torture. Moreover, the attempt of tlie counsel for the 
crown to force the prisoner to incriminate himself was opposed to 
the whole spirit and tradition of the law of England. He was 
declared guilty, and it is probable, in spite of the irregularity and 
unjudicial character of his trial, that substantial justice wa.s 
done by his conviction. ITis execution took place on the 3rd of 
May 1606, (iarnet acknowledging himself justly condemned for 
his concealment of the plot, but maintaining to the last that he 
had never approved it. riie king, who had shown him favour 
throughout and who had lorbidden his being tortured, directed 
that he should bo hang(*d till he was (piite dead and that the 
usual frightful cruellies sliould be omitted. 

Soon after his death the story of the* miracle of “Garnet’s Straw” 
was circulated all over ICurope, according to whic h a blood-sUiined 
straw from the sceme of execution which came into the hands of 
one )ohn Wilkinson, a young and fervent Koman ( athohe, who 
was pre.sent, developed Garnet's likeness. In conseiiuence ol the 
credence which tlie story obtained, Anlibishop Bancroft was 
commissioned by the privy council to discover and punish the 
impostors, (iarnct’s name was included in the list of the 353 
Roman Catholic martyrs sent to Rome from England in 1880, and 
in the 2nd apix»ndix of tlie Menology of England and Wales 
compileil by order of tlie cardinal archbishop and the bishops of 
the province of Westminster by K. SUinton in 1887, where he is 
styled “ Si martyr whose c.ause is deferred for future investigation.” 
The passage in Macbeth (Act 11. Scene iii.) on equivocators no 
doubt refers especially to Garnet. His aliases were Farmer, 
Marchant , \\ halley, 1 )arccy Meaze, Phillips, Humphreys, Roberts, 
Fuigeham, Allen. Garnet was the author of a letter on the 
Martyrdom of Godirey Maurice, alias John Jones, in Diego 
Yepres's llistoria particular de la pcrsecucion de Inglaterra{i^i)q) ; 
a Treatise of Schism, a MS. treatise in reply to A Protestant 
Dialogue behveen a Gentleman and a Physician ; a translation of 
tlie Stemma Christ i with supplements (1622); a treatise on the 
Rosary ; a I'reatise of ( liristian Renovation or Birth (1616). 

AcTuoRirriis. — Of -the great niiml)er of works embodying the 
coniroversy on the question ot (kiniet’s guilt th»‘ following may be 
mentioned, in order of date . A Ttue and Perfect Relation of the 
whole RtoieeUmgs against . . . Garnet a Jesuit and his Confederates 
(i()o(), repi . i07g), the olficial account, but incomplete and inaccurate; 
Apologia pro Henrico Garneto (1010), by the Jesuit L’Heiircux, 
under the pseudonvm Endaemon- Joannes, and Dr Robert .Abbot’s 
ri'ply, Antilogia versus Apologiawi Eudaemon- Joannes, in which the 
whole sub|eet is well treated ; Henry More, Hist. Proviticiae Anglic 
canae Soiictatis (kioo) ; !>. jaidinc, Gunpowdet Plot (i8'i7) ; J. 
Morris, S J., Condition of the Catholics under James J. (1872), con- 
taining Father Gerard’s narrative ; J H Pollen, Pother Henry 
Gainei and the Gunpowdeo Plot (1888) ; S. R. Gardiner, What Gun- 
poivdet Plot was (1897), m reply to John (iorard, S.J., What was the 
Gunpnwdci Phd ? (1807) ; J. (Gerard, Contributions toxvaids a Life of 
bather Henry Garnet (i8g8j. See also State Trials IL. and Cal. of 
State Papers T)om , (ibo^-Tfiio). The original dociiineiit.s are pre- 
served in the Gunpowdet Plot Book at the Record Othce. 


GARNET, a name applied to a group of closely-related 
minerals, many of which are used as gem-stones. The name 
probably comes from the Lat. granaticus, a stone so named from 
its resemblance to the pulp of the pomegranate in colour, or to its 
seeds in shape ; or possibly from granum, “cochineal,” m allusion 
to the colour of the stone. The garnet was ineluded, with other 
red stones, by Theophrastus, under the name of while 

the common garnet seems to have been his avBpuKiov, Pliny 
groups several stones, including garnet, under the term carbun- 
ctdus. The modern carbuncle is a deep red garnet (almandine) 
cut en cabochon, or with a smooth convex surface, frequently 
hollowed out at the back, in consequence of the depth of colour, 
and sometimes enlivened with a foil (see Almandine). The 
Hebrew word nophek, translated avBpa^ in the Septuagint, seems 
to have been the garnet or carbuncle, whilst bareketh (crpApayBo^ 
of the Septuagint), though also rendered “ carbuncle,” was prob- 
ably cither beryl or, in tlie opinion of Professor Flinders Petrie, 
rock-crystal. Garnets were used as beads in ancient Egypt. 
I’liough not extensively employed by the Greeks as a material for 
engraved gems, it was much used for this purpose by the Romans 
ol the I:^mpire. Flat polished slabs of garnet are found inlaid 
in mosaic work in Anglo-Saxon and Merovingian jewelry, the 
material used being almandine, or “ precious garnet.” 

(iarnets vary considerably in chemical composition, but the 
variation is limited within a certain range. All are orthosilicates, 
conformable to the general formula R ' gR '''2(Si04)8, where R" = 
(!a, Mg, Fe, Mn, and R'” - Al, Fe, Cr. Although there are many 
kinds of garnet tliey may be reduced to the following six types, 
which may occur intermixed isomorphously : — 

1. Qilciiim-aluminium garnet (Grossularite), Caj^AljjSLjOjj. 

2. Calcium-icrnc garnet [elndradttc), Ca3FL*.^Si,0|^. 

3. Calciuni-chromiiiiii garnet {Uvarovite), Ca3Cr.,Si/)j3. 

4. Magnesium-aluminium garnt't {Pvrope), Mg.,Al..Si.,Oj.». 

5. Kerrous-aluminiiiTii garnet {Almandine), FojjAlySi^Oij- 

(\ Manganous-aluminium garnet {SpessaHine), Mn-jAl^SiaO,.^. 

These are Irocjuently called respectively : - (1) Eime-alumma garnet; 
(2) lime-iron garnet ; (3) lime-chromc garnet ; (4) in.ignesia-alumina 
garnet ; (5) iron-alumina garnet ; (0) manganese- alumina garnet. 


The types are usually modified by isomorphous replacement of 
some of ihi*ir elements. 

All garnets crystallize in the cubic system, usually in rhombic 
dodecahedra or in icositelrahedra, or in a combination of the two 
forms (sec fig.). Octahedra and cubes are rare, but the six-faced 
octahedron occurs in some of the com 
binations. C’lcavage obtains parallel 
to the dodecahedron, but is imperfect. 

The hardness varies according to coni- 
po.sition from 6*5 to 7*5, and the specific 
gravity in like manner has a wide 
range, varying from 3-4 in the calcium- 
aluminium garnets to 4*3 in the ferrous- 
aluminium species. Sir Arthur H. 

Church found that many garnets when 
fused yielded a product of lower 
density than the original mineral. The 
colour is typically red, but may be brown, yellow, green or even 
black, while some garnets are colourless. Being cubic the garnets 
arc normally singly refracting, but anomalies frequently occur, 
leading some authorities to doubt whether the mineral is really 
cubic. The refractive power of garnet is high, so that in micro- 
scopic sections, viewed by transmitted light, the mineral stands 
out in relief. 



Garnets an* very widely distributed, occurring in crystalline 
Rcliists, gneiss, granite, nietamorphic limestone, serpentine, and 
occasionally in volcanic rocks. Witli omphacitt^ and sniaragdite, 
garnet forms the peculiar rock called eclogitc. The garnets used for 
industrial purposes are usually lound loose in detrital deposits, 
weathered from the parent rock, though in some important w'orkings 
the rock is quarried. Tlie garnets employed as gem-stones are 
de.scribed under their respective headings (see Almandine, Cinna- 
mon Stone, Demantoid and Pyrope). Most of the minerals noticed 
m this article arc of scientific rather than commercial interest. 

Grossularite, or gooseberry- stone,” is typically a brownish-green 
garnet from Siberia, known also as wiluite (a name applied also to 
wsuvianite, q.v.), from the river Wilui where it occurs. It i.s related 
to hcs.sonite, or cinnamon-stone. A Mexican variety occurs in rose- 
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pink (lodecalicdra. Romanzovitc is a brown pjamet, ol #:»rossnlaria~ 
type, from Finland, taking its name from Count Romanxov. Andra* 
dite was named by J. I). Dana after B. J. d'Andrada v. Silva, who 
described, in 1800, one ol its varietii’S allochroitt;, a Norwegian 
garnet, so named from its variable colour. This species includes 
most of the common garnet occurring in granular and compact 
masses, sometimes forming garnet rock. To andradite may be 
referred melanitc, a black garnet well know'ii from the volcanic 
tuffs near Rome, used occavsionally in the 18th cent my for mourning 
jewelry. Another black garnet, in small crj^stals from the Pyrenees, 
is called pyreneite. Under andiTidilo may also be placed topazolile, 
a honey-yellow garnet, rather like topaz, from Idedmont ; colo- 
phonite, a brown resin- like garnet, with which certain kinds of 
idocrase have been confused ; aplomc, a green gamet from Saxony 
and Silicria ; and jelletite, a green Swiss garnet named alter tlrn 
Rev. J. H. Jellct. Hen" also may be placed the green Siberian 
mineral termed demanloid (^.z.), sometimes mijuoperly called 
olivine by jewellers. Uvarovite, named after a Russian minis! t i. 
Count S. S. Uvarov, is a rare green garnet from Siberia and Canada, 
but though of fine colour is never found in crystals large enough for 
gem-stones. Spessartite, or spes.sartinc, named after Spessart, a 
German locality, is a fine aurora-red garnet, cut for jewelry when 
suiiiciently clear, and rather resembling cinnamon -stone. It is 
found in Ceylon, and notably in the mica- mines in Amelia county, 
Virginia, United States. \ beautiful rose-red garnet, torming a 
fine gem-stone, occurs in gravels in Macon county, N and has 
been described by W. E. Hidden and Dr J. fl. Pratt under the iiamo 
of rhodolite. It seems 1 elated to both alniandine and pyrope, and 
shows the absoij^tioii-spectrLim of almandine. The Bohemian garnets 
largely used in jewelry belong to the species ])yrope (<7 v.). 

Garnets are not only rut as gems, ])ut are used for the bearings ol 
pivots in watches, and are in mucli 1 (‘quest for abrasive juirjioses. 
Garnet paper is l.irgely used, e.speci.tlly m Anieric.i, in j^lace o! .sand- 
paper lor smoothing woodwork and tor scouring le.ilher m the hoot- 
trade. As an abr.i.sivT agent jt is work(‘d at several I(^cnlities in the 
United State.s, especially in N<‘w York State, along the borders of 
the Adirondack.s, where it occurs 111 limestone and lu gneiss. Much 
of the garnet used as an alirasive is coarse alniandine Common 
garnet, where abundant, lia.s .sometimes lieen used as .1 fluxing .igent 
m metalliitgical ojjerations. Garnet lias been lornu'd artificiallv, 
and is known as a nirnace-prodiict. 

It may be noted that the name ot white garnet has been given to 
the mineral leucite, which occurs, like gariK't, cryst.illi/ed m icosi- 
tetrahedra. 1 1 *'. W. R *) 

GARNETT, RICHARD English librarian and 

author, son of the learned philologist Rev, Richard (hirnetl 
(178Q-1850), prie.st-viear of Lichfield cathedral and afterwards 
keeper of printed books at the British Museum, who came of a 
V'orkshire family, was born at Lichfield on the 27th of Pebruary 
1835. His father was really the pioneer of modern jihilological 
research in England ; his articles in the Quarterly Reifieio (1835, 
1836) on English lexicography and dialects, and on the ( eltic 
question, and his essays in the Transacitoiis of the Piiilological 
Society (reprinted 1859), were invaluable to the later study of 
the English language. The son, wlio thus owed niiu h to his 
parentage, was educated at home and at a private school, and in 
1851, just after his father’s death, entered the British Museum as 
an assistant in the library. In 1875 superintendent 

of the reading-room, and from iSgo to iHgg, when he retired, he 
was keeper of tlie printed books. In 1883 he was given the 
degree of LL.J). at P^linburgh, an honour repeated by other 
universities, and in i8g5 lie was made a (].B. 

His long connexion with the British Museum librar\% and the 
value of his services there, made him a well-known figure in the 
literary world, and he published much original work in both 
prose and verse. Tlis chief publications in book-form were : 
in verse, Primula Jo in Egypt (185(1), Idylls and Epigrams 

(i86q, republished in i8g2 as A Chaplet from the Greek Anthology), 
The Queen and other Poems (igo2), Collected Poems (1893) ; in 
prose, biographies of (’arlyle (1887), Emerson (1887), Milton 
(i8i)o), Edward Gibbon Wakefield (i8g8); a volume of re- 
markably original and fanciful tales. The Tivihght of the Gods 
(1888) ; a tragedy, Iphigenia in Delphi fiScio) : A Short History 
of Italian Literature (1898); Essays in Librarian ship and Bihlio- 
phily (1899); Essays of an ExAibrarian (igoi). He was an 
extensive contributor to the Encyclopaedia Bntannica and the 
Dictionary of National Biography, editor of the International 
Library of Famous Literature, and co-editor, with E. Gosse, of the 
elaborate Literature: an Illustrated Record. So multi- 

farious was his output, however, in contributions to reviews, 8:c., 


and as translator or editor, that this list represents only a small 
part of his published work. He was a member of numerous 
learned literary societies, British and foreign. His facility as an 
expositor, and his gift for lucid and acute generalization, together 
with his eminence as a bibliophile, gave his work an authority 
which was universally recognized, though it .sometimes suffered 
from his relying too much on his memory and his power of 
generalizing — remarkable as both usually were — in cases 
requiring greater precision of statement in matters of detail. But 
as an interpreter, whether of biography or belles lettres, who 
brought an unusually wide range of book-learning, in its best 
.sense, interestingly and comprehensibly before a large public, and 
at the same time accei)tably to the canons of careful sc hoUirship, 
Dr Garnett’s writing was always characterized by clearness, 
common sense and sympathetic appreciation. His official 
career at the Briii.sh Museum marked an ejioi'li in the manage- 
ment of tlie library, in the history of which his jilace is second 
only to that of Panizzi. Besides introducing the “ sliding press ” 
in 1887 he was re.sponsible for reviving the publication of the 
general catalogue, the printing of wliich, int(‘rnjptcd in 1841, wa.s 
resumed under him in 18S0, and gradually completed. The anti- 
podes of a iMasdust, his human interest in books made him an 
ideal librarian, and his courtesy and helpfulness were outstanding 
tealures in a per.sonalily of singular ( harm. The whole bookish 
world looked on him as a Iriend. Among his “ hobbles ” was a 
study of astrology, to which, without associating his name with 
it in public, he devoted prolonged inquiry. Ihidcr the j)SCTidon\ ni 
of “ A. G. Trent ” he published in 1880 an article (in the t ni- 
versify Magazine) on “ 'J'hc Soul and the .Stai.s " — quoted in 
VV'ilde and Dodson's Natal Asfrology. He siitisfied himself that 
there was more truth in tlu* old astrology than modern criticism 
supposed, and he had intended to publish a further monograjih 
on the subject, but the intention was fru.struted by the ilJ-hcaltli 
which led up to his death oii the i3Lh ol Ajiril icjofi. He married 
(1863) an Irish wife, Olivia Narney Singleton (d. 1(103), **■ 

faniily oi six children ; his son Edward (b. i8b8) being a well- 
known hierary man, whose wdfe translated 'J’urgcneff's works 
into Knglish. (M. t'n ) 

GARNIER CLfiMENT JOSEPH (1813-1881), French et'ono- 
rnist, was born at Beiiil (Alpes inarilinu^s) on the 3rd ol October 
1813. Coming to Paris lie studied at the fc(‘ole de ( oinnierce, of 
which he eventually hecanie .secretary and finally a prolessor. 
Ill 1842 he founded w'ith Gilbert-Urbain (fiiillaumin (1801- 18O4) 
the Soi'iete d lM imomie |)oliti()iie, bec-oniiiig its .secretary, a post 
which he held till his death; and in 184!* he organized the 
A.sso('iation jioiir la Liberte dt's Echanges. He also helped to 
establish and edited lor many years the Journal des economisies 
and tlie Annuairc dc I'i'conomic pohtujue. Of the sc'hool of 
laissez faire, he was engaged during his whole life in the ads .4nce- 
ment of the science of yiolitical economy, and in the improve- 
ment ol Frenih ccnnmercial edutalion. In 1873 became a 
member of the Institute, and in 187O a .senator lor the depart- 
ment in which he was born. He died at I^ari.s on the 25tli of 
September i88i. Of his writings, the hallowing are the more 
important; Traitc d'eronomie /le/z/v/we ( 1845), Richard Cohden 
el la Ligue (1846), Traitc des finances (1862), and Prhutpes du 
population (1857). 

GARNIER, GERMAIN, Marquis (1754 1821), Freneh poli- 
tician and economist, was born at Auxerre '»ii the 8th of November 
1754. lie was educated for the law, and obtained when yiaing 
the oflice of procureur to the ('hatelet in Paris. On the ('ailing of 
the .states-general he was tdeeted as one ol the deputes supplcants 
of the city of Piiris, and in 1791 administrator ol the department 
of Paris. After the lotli of August 1792 he witlidn-w to the 
Pays de Vaud, and did not return to Franc'e till 1705. In public 
life, however, he seems to have been singularly fortunate. In 
1707 he was on the list ol candidat(‘S for tlie Directory ; in 1800 
he was prefect ol Seine et-Gise ; and in 1804 he was made senator 
and in 1808 a count. Alter the Restoration he obtained a peerage, 
and on the return ol Louis XVllJ., after the Hundred Days, he 
b(*( ame minister ol state and member of privy (ounril, and in 
1817 was created a marquis. He died at Paris on the 4lh of 
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October 1821. At court he was, when young, noted for his facile 
power of writing society verse, but his literary reputation depends 
rather on his later works on political economy, especially his 
admirable translation, with notes and introduction, of Smith’s 
Wealth of Nations (1805) and his Histoire de la monnaie (2 vols., 
i8ig), which contains much sound and well-arranged material. 
His Abret^i* des principes de I'econ, polit. (1796) is a very clear and 
instructive manual. The valuable Description geographique^ 
physique^ et politique du depariement de Seine-el-Oise (1802) was 
drawn up from his instructions. Other works arc De la propriete 
(1792) and Histoire des banques d'escompte (1806). 

GARNIER, JEAN LOUIS CHARLES (1825-1898), French 
architect, was born in Paris on the 6th of Nov'^ember 1825. He 
was educated in a primary school, and it was intended that he 
should pursue his father’s craft, that of a wheelwright. His 
mother, however, having heard that with a little previous study 
he might enter an architect’s office and eventually become a 
measuring surveyor (verificafeur), and earn as much as six francs 
a day, and foreseeing that in consequence of his delicate health 
he would be unfit to work at the forge, sent him to learn drawing 
and mathematics at the Petite licole de Dessin, in the rue de 
Medecine, the cradle of so many of the great artists of France. 
His progress was such as to justify his being sent first into an 
architect's office and then to the well-known atelier of l^ebas, 
where he began liis studies in preparation for the examination oi 
the ficole des Peaux Arts, which he passed in 1842, at the age of 
seventeen. Shortly after his admission it became necessary that 
he should support himself, and accordingly he worked during the 
day in various architects’ offices, among them in that of M. 
^*iollet-le-Du(^ anti confined his studies for the jfccole to the 
e\ ening. In 1848 he carried otf, at the early age of twenty-three, 
the Hrand Prix de Rome, and with his comrades in sculpture, 
engraving and music, .set off for the Villa de Medicis, His 
principal works were the measured drawings of the Forum ot 
'Frajan and the UMiiple of \’e.sta in Rome, and the temple of 
Serapis at Pozzuoli. In the fifth year of his travelling student- 
ship he went to Athens and measured the temple at Aegina, 
sub.seriuently w'orking out a complete restoration of it, with its 
])olvchromatic decoration, which was published as a monograph 
in 1877. riR" elaborate set of drawings which he was com- 
missioned by the due de Luyncs to make of the tombs of the 
house of Anjou were not published, owing to the death of his 
patron ; and .since Garnier’s death they have been given to the 
librarv of the jfccole des Beaux Arts, along with other drawings he 
made in Italy. On his return to Paris in 1855 he was appointed 
surveyor to one or two government buildings, with a very 
moderate salary, so that the commission given him by M. Victor 
Baltard to make two water-colour drawings of the Hotel de 
Ville, to Ikj placed in the album presented to Guecn Victoria in 
1855, the occasion of her visit to Paris, proved very acceptable. 
Fhese two drawings are now in the library at Windsor. 

In i860 came, at last, Garnier’s chance : a competition was 
announced for a design for a new imperial academy of music, and 
out of 163 competitors Gamier was one of five selected for a 
second competition, in which, by unanimous vote, he carried off 
the first prize, and the execution of the design was placed in his 
hands. Begun in 1861, but delayed in its completion by the 
iTanco-German War, it was not till 1875 that the structure of the 
present Grand Opera House of Paris w'as fini.shed. at a cost of 
al)out 35,000,000 francs (£1,420,000). During the war the build- 
ing was utilized as the municipal storehou.se of provisions. The 
staircase and the magnificent hall arc the finest portion of the 
interior, and alike in conception and realization have never been 
approached. Of Garnier’s other works, the most remarkable are 
the (’asino at Monte Carlo, the Bischoffsheim villa at Bordighera, 
the Hotel du Cercle de la Lihrairie in Paris ; and, among tombs, 
those of the musicians Bizet, Offenbach, Ma.sse and Duprato. In 
1S74 he was elected a member of the Institute of France, and 
after passing through the grades of chevalier, officer and com- 
mander of the Legion of Honour, received in 1895 
grand otliecr, a high distinction that had never before been 
granted to an architect. Charles Garnicr’s reputation was not 


confined to France ; it was recognized by all the countries of 
Europe, and in England he received, in 1886, the royal gold medal 
of the Royal Institute of Architects, given by Queen Victoria. 
Besides his monograph on the temple of Aegina, he wrote 
several works, of which Le Nouvel Opera de Paris is the most 
valuable. For the International Exhibition of 1889 he designed 
the buildings illustrating the “ History of the House ” in all 
periods, and a work on this subject was afterwards published by 
him in conjunction with M. Ammann. Not the least of his 
claims to the gratitude of his country were the services which he 
rendered on the various art juries appointed by the state, the 
Institute of France, and the ficolc des Beaux- Arts, services which 
in France are rendered in an honorary capacity. Gamier died 
on the 3rd of August 1898. (R. p. s.) 

GARNIER, MARIE JOSEPH FRANCOIS [Francis] (1839- 
1873), French officer and explorer, was born at St Etienne on the 
25th of July 1839. He entered the navy, and after voyaging 
in Brazilian waters and the Pacific ho obtained a post on the 
staff of Admiral ('harner, wffio from i860 to 1862 was campaign- 
ing in Cochin-China. After some time spent in France he 
returned to the East, and in 1862 he was appointed inspector of 
the natives in Cochin-('hina, and entrusted with the administra- 
tion of Cho-lon, a suburb of Saigon. It was at his suggestion 
that the marquis de Chasseloiip-Laubat determined to send a 
mission to explore the valley of the Mekong, but as Gamier was 
not considered old enough to be put in command, the chief 
authority was entrusted to ( aptain Doudart de Lagree. In the 
cour.se of the expedition — to (|U()te the words of Sir Roderick 
Murchison addressed to the youthful traveller when, in 1870, he* 
was presented with the Victoria Medal of the Ro\'al Geographical 
Society of London -from Kratie in Cambfidia to Shanghai 
5392 m. w'ere trav(‘r.scd, and of these 3625 m,, chiefly of country 
unknown to European geography, were surveyed with care, and 
the positions fixed by astronomical observations, nearly the whol(‘ 
of the ob.servations being taken by Gamier him.self. Volunteering 
to lead a detachment to Talifu, the capital of Sultan Suleiman, 
the sovereign of the Mahommedan rebels in Yunnan, he success- 
fully carried out the more than ad\'enturous enterprise. When 
shortly afterwards Lagree died, (iarnier naturally assumed the 
(‘ommand of the expedition, and he conducted it in safety to the 
Yang-t.sze-Kiang, and thus to the C'hinese coast. On his return 
to France he was received with enthusiasm. 'Fhe preparation ol 
his narrative was interrupted by the Franco-German War, and 
during the siege of Paris he served as principal staff officer to the 
admiral in command of the eighth “ .sector.” His experiences 
during the siege were published anonymously in the feuilleton of 
T.C Temps, and appeared separately as Le Siege de Paris, journal 
d'un officier de marine (1871). Returning to (.'ochin-China he 
found the political circumstances of the country unfavourable 
to further exploration, and accordingly he went to ('hina, and in 
1873 followed the upper course of the Yang-tsze-Kiang to the 
w'aterfalls. He w^jis next commissioned by Admiral Dupre, 
governor of Cochin-China, to found a French protectorate or a 
new colony in Tongking. On the 20th of November 1873 he took 
Hanoi, the capital of Tongking, and on the 21st of December he 
was slain in fight with the Black Flags. Ilis chief fame rests on 
the fact that he originated the idea of exploring the Mekong, and 
carried out the larger portion of the work. 

The narnitive of the principal expedition appeared in 1873, as 
Voyage d' exploration en Indo~Ckine effectui pendant les anndes jS6(y, 
/S6y et 1S6S, public sous la direction de M. Francis Gamier, avec 
le (oncours de M. Delaporte et de MM, Joidtert et Thorel (2 vols.). 
An account of the Vang-tsze-Kianp; from Gamier's pen is given in 
the Bulletin de la Soc,' de Gt‘‘og. (1874). Hi.s Chronique royale du 
Cambodje was reprinted from the Journal Asiatique in 1872. See 
Ocean Highways (1874) lor a memoir by Colonel Yule ; and Hugh 
Clifford, Further India, in the Story of Exploration .series (1904)* 

GARNIER, ROBERT (c. 1545-c. 1600), French tragic poet, was 
bom at Ferte Bernard (Le Maine) in 1545. He published his 
first w'ork w'hile still a law-student at Toulouse, w'here he won a 
prize (1565) in the jeux floraux. It was a collection of lyrical 
pieces, now lost, entitled Plain les amour euses de Robert Gamier 
(1565). After some practice at the Parisian bar, he became 
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conseiller du roi au si^ige prcsidial et sen^chaussec of Le Maine, 
his native district, and later lieutenant-general crimincl. His 
friend Lacroix du Maine says that he enjoyed a great reputation 
as an orator. He was a distinguished magistrate, of considerable 
weight in his native province, wrho gave his leisure to literature, 
and whose merits as a poet wen* fully recognized by his own 
generation. He died at Le Mans probably in 1599 or lOoo. 

In his early plays he was a close follower of the school of 
dramatists v/ho were inspired by the study of Seneca. Jn these 
productions there is little that is strictly dramatic except the 
form. A tragedy was a series of rhetorical speeches relieved by a 
lyric chorus, liis pieces in this manner are Porav (published 
1568, acted at the hotel de liourgogne in *573), Cornelie and 
Jlippolyte (both acted in 1573 and printed in 1574). In Porcte 
the deaths of Cassius, Hrutus and Portia are each the .subject of 
an eloquent recital, but the action is confined lo the death of the 
nurse, who alone is allowed to die on the .stage. His next group 
of tragedies— (1578), La Troadv (1579), Antigone 
(acted and printed 1580) — .show’s an advance on the theatre of 
Etienne Jodelle and Jacejues (irendn, and on his own early plays, 
in so much that the rhetorical clement is accompanied by al)und- 
ance of action, though this is accomplished by the plan of joining 
together two virtually independent pieces in the same way. 

In 1582 and 1583 he produced his two masterpieces Brada- 
manie and Les Juives. In Bradatnanlc, which alone ol his plays 
has no chorus, he cut himself adrift from Senecan models, and 
sought his subject in Ariosto, the result being what came to be 
known later as a tragi-comedy. The dramatic and romantic 
slorv becomes a real drama in Garnier's hands, though even 
then* the lovers, Hradarnantc and Roger, never meet on the stage. 
I 'he contest in the mind of Roger supplies a genuine dramatic 
interest in the manner of ( orneille. Les Juives is the pathetic 
story t)f the barbarous vengeance c)f Nebuchadnezzar on the 
Icwi.sh king Zedekiah and his children. 'The Jewish women 
lamenting the late of their children take a principal part in this 
tragedy, which, although almost entirely elegiac in conception, 
is singularly w’ell designed, and gains unity by the personality of 
the prophet. M. Faguet says that of all French tragedies of the 
H)th and 17th centuries it is, w'ith Athalie, the best constructed 
with regard to the requirements of the stage. Actual representa- 
tion is continually in the mind of the author; his drama is, in 
lact, visually conceived. 

(Marnier must be regarded as the greatest kVench tragic poet of 
his century and the precursor of the great achie\'ements of the 
next. 

The be.st edition (»f his works is l)y Wendelin Foerster tHeilbronn, 
4 vols., iSSz-iMSj) A detailed criticism ol his works is lo he found 
in Fmile Faguet, Tm I tafiedic fraueatse au XV h' civile {1X8^, pp, 

1 83-307) • 

garnier-pag£:s, £tienne Joseph louis (1801-1841), 

French politician, was born at Marseilles on the 27th of l->ecemix*r 
1801. Soon after hi.s birth his father Jean I’Tanyois Ciarnier, a 
naval surgeon, died, and his mother married Simon Pages, a 
college profe.ssor, by whom she had a .son. The boys were brought 
up together, and took the double name (iarnier-Pagi^s. Etienne 
found employment first in a commercial house in Marseillcf, and 
then in an insurjince office in Paris. In 1825 lie Ix-gan to study 
law , and made some mark as an ad^'ocate. A keen opponent of 
the Restoration, he joined various democratic societies, notably 
the Aide-toi, le eiel faidera, an organization for purifying the 
elections. He took part in tlie revolution of Jli 1 > 1830 ; licc ame 
secretary of the Aide-ioi, le del f aider a, whose propaganda he 
brought into line with his anti-monarchi('al ideas ; and in 1831 
was .sent from Is^re to the chamber of deputies. He was con- 
cerned in the preparation of the ( -ample rendu of 1832, unci 
advocated universal suffrage. He was an elocjuent speaker, and 
his sound knowledge of business and finance gave him a marked 
influence among all parties in the chamber. He died in Paris on 
the 23rd of June 1841. 

His half-brother, Lot is Antoine Garni EK-PAcfes (1803- 
1878), fought on the barricades during the revolution of July 
1830, and after Etienne's death was elected to the chamber of 


deputies (1842). He was a keen promoter of reform, and was a 
leading spirit in the affair of the reform hatuiuet fixed for the 
22nd ol February 1848. He was a member of the provisional 
government of 1848, and was named mayor of J^iris. On the 
5th of March 1848 he was made minister of finance, and incurred 
great unpopularity by the imposition of additional taxes. He 
was a memlier of the (onsliluent Assembly and of the Executivt^ 
Commi.ssion. I nder the Empire he w^as conspu'iious in the 
republican opposition and opposed the war with Prussia, and 
alter the fall ol Napoleon HI. b.ecarne a member ol the Govern- 
ment of National Defence. Unsuccessful at tlu* elections for the 
National Assembly (the 8th of February 1871), he retired into 
private life, and died in Paris on the 31st of (>clober 187S. He 
wrote Ilistoire de la rholulton de 1S4S (1860-1862)* Ilistoire dr 
la commission (1869-1872) : and L'Oppositwn elVempne 

(1872). 

GARNISH, a word meaning to fit out, equip, furni.sh, now 
particularly used ol decoration or ornament. It is formed from 
the O. Fr. garuisaiit or ^uarnissanl, participle of ^arnir, ^uarKn , 
lo furnish, equip. This is ol Teutonic origin, the base being 
represented in (). Eng. warnian, to take warning, bewari*. and 
Ger. warneu, to warn, Eng. warn ; the original sense W’oiild be to 
guard against, fortify, hence equip or fit out. I'he meaning ot 
“ warn *' is seen in the law' term “ garnishee.” a person who owes 
money to or holds money belonging to another and is “ warned ” 
by order of the court not to pay it lo his inuiiedialc (Tcditor l>ut 
to a third person who has obtained final judgment against that 
creditor. (See Attai'iiment ; Execution ; llANKRUcrcy.) 

I GARO HILLS, a district ot liritish India, in tlv hills divi.sion nf 
Eastern Bengal and Assam. It takes its name Irom the (iaros, a 
tribe of doubtful ethnical affinities and peculiar customs, by w hom 
it is almost entirely inhabited. The Garos are probably a si*clion 
of the great Bodo tribe, which at one time occupied a large pari ol 
As.sam. According to tlu* census of 1901 ihcv numbercil 128,117. 

1 In the 18th century they are mentioned as being freciuently in 
I conflict W'ith the inhabitants of the plains below their liills, and in 
I 1790 the Britisli government first tri(*cl to ridiicc them .\o 
I permanent success was achieved. In 1852 raids bv llie Garos 
{ were fidlowed by a blockade of the hills, but in 185(1 the\* were 
[ again in revoit. .\gain a repressive expedition w’as despatched in 
, 1861, but in j866 there was a further raid. A British ollicer was 
! now posted among the hills ; this step was effective ; in i8()9 the 
I uistrict was constituted, and though in 1871 an outrage was 
committed against a native on the survey staff, there was little 
! opposition wlien an exjiedition was sent in 1872 1873 to bring ihc 
j whole district into siihmission, and there were thereafter no 
I iurlher disturbances. 

I The district consists of the last spurs of the Assam hills, whiHi 
; here run down almost to the bank of the P»rahmaj)ii Ira, where that 
river deboiiclies upon the plain of lk*ngal and takes its great 
sw'cep to the south. The adminir>triiti\'e he.'uhjuarters arc at 
’Fura. The area of the district is 3140 s(j. in. In ic^oi the 
population was 138,274, showing an increase of 14'',, in the 
decade. The American missionaries maintain a small training 
I .school for teachers. The public hiiihlings at 'Fura were entiicb 
destroyed by the earthquake of June 12, 1897, and the roatL in 
the district were greatly damaged by subsidence and fissures. 
Coal in large (juantilies and jietroleum are known to exist. 
The chief exports are cotton, timber and forest products. 'Frade 
is small, though the natives, accvirding to iheir own standard, 
I are prosperous. They are fair agriculturist.s. ( oinmunication^ 
w'ithin the dislrii'l are by carl roads, bridh'-jiaths and nati\e 
track.s. 

GARONNE (Lat. Carumna), a river of south-western France, 
rising in the Maladctta group of the ]*yrenees, and fl awing in a 
' w’ide curve to the Atlantic Ocean. It is formed by two torrent^, 
one ot which has a subterranean course of 2J m., di.sappeanng in 
I the sink known as the Iron du 'Faureau (“ bull’s hole ”) aiul 
I reappearing at the (ioueil de Joueou. After a cour.se of 30 in. in 
j Spanish territory, during w'hich it flow's through the fine gorge 
I called thi* X’allee fl'Aran, the Garonne enters France in tlie 
I department of Haute Garonne through the narrow defih* of tlie 
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l*ont du Koi, and at once becomes navigable for rafts. At 
Montr< 5 jeau it receives on the left the Neste, and encountering at 
this point the vast plateau of Lannemezan is forced to turn 
abruptly east, fleming in a wide curve to Toulouse. At Saint 
Martory it gives off the irrigation canal of that name. At this 
point the Garonne enters a fertile plain, and supplies the motive 
power to several mills. It is joined on the right by various 
str(*ams fed by the snows of the Pyrenees. Such are the Salat, at 
whose confluence river navigation proper begins, and the Arize 
and the Ari^ge (both names signifying “ river ”). h>om Toulouse 
the (jaronne flows to the north-west, now skirting the northern 
border of the plateau of Lannemezan which here drains into it, the 
principal streams being the Save, the (iers and the Baise. On its 
right hand the Ciaronne is swelled by its two chief tributaries, the 
Tarn, near Moissac, and the Jx>t, below Agen ; farther down it is 
joined by the Drot (or J)ropt), and on the left by the Ciron. 
Between Toulouse and (astets, 3.^4 m. above Bordeaux, and the 
highest point to which ordinary spring-tides ascend, the river is 
accompanied at a distance of from a j to 3 m. by the so-called 
“ lateral canal ” of the Garonne, constructed in 183H -1856. 
^Jhis canal is about 120 rn. long, or 133 m. including its branches, 
one of which runs off at right angles to Montauban on the Tarn. 
From 'loulouse to Agen the main canal follow's the right hank of 
the (iarorine, crossing the 'larn on an aqueduct at Moissac, while 
another magnificent aqueduct of tw'enty-three arches carries it at 
Agen from the right to the lett bank of the river. It has a fall of 
420 ft. and ovTr fifty locks, and is navigable for vessels having the 
maximum dimensions of 084 ft. length, U) ft. breadth and 64 ft. 
draught, 'fhe carrying trade upon it is chiefly in agricultural 
produce and provisions, building materials, wockI and industrial 
products. At Toulouse the canal connects with the Canal du 
Midi, which runs to th(‘ Mediterranean. After passing ('astets the 
Garonne begins to widen out considerably, and from being 160 
yds. broad at Agen increases to about 650 yds. at Bordeaux, its 
great commercial port, hrom here it flows with e\ er increasing 
width l>etween two flat shores to the Bee d'AinlM^s (154 m.), 
where, alter a course of 357 in., it unites with the Dordogne to 
form the vast estuary known as the (iironde. The triangular 
peninsula lying between these two great tidal rivers is (ailed 
JCntre-deux-mers (“ betw'een two seas ”) and is famous for its 
wines. 'I'he drainage area of the Garonne is nearly 33,000 sq. m. 
bloods are of eommon occurrence, and descend very suddenly. 
'Jhe most disastrous occurred in 1^75, 1850 and in 1770, when the 
flood level at (astets attained the record height of 42 J ft. above 
low'-waler mark. 

GARRET (from the O. Vr. I'nrlie, modern gut rite, a waitch- 
tower, eonneeted ultimaU'ly with “guard” and “ w^ard ”), 
properly a small look-out tower built on a wall, and hence tin* 
name given to a room on the top storey of a building, the sloping 
('(•iling of which is formed by the roof. 

GARRETT, JOAO BATISTA DA SILVA LEITiO DE 
ALMEIDA, N'iscondk de Almeida - Gakrett (171)1)1854), 
perhaps the greatest Portuguese poet since ('ain(»ens, was of 
Irish descent. Born in Oporto, his parents moved to the Chiinta 
do (astcllo at Gaya when he was five years old. The French 
invasion of I’ortugal drove the family to the Azores, and (kirrett 
made his first studies at Angra, beginning to versify at an early 
age under llie influence of his uncle, a poet of the .school of 
Bex age. Going to the unb ersily of ('oimbva in 1816, he soon 
(‘arned not('»riety by the precocity of his talents and his fervent 
Liberalism, and there he gained his first oratorical and literary 
siiccessi's. His tragedy Luerecin was played there in February 
and during this period he also wMote Mcroju' as well as a 
great part of Calo, all these plays belonging to the .so-called 
classical scdiool. J^uiving C'oimbra with a law degree, he pro- 
ce(‘ded lo Lisbon, and on the iilh of November 1822 married 
D. Luiza Midosi ; but the alliance pro\ed unhappy and a formal 
se])aration took place in 1830. 

rhe reactionary movement against the Radical revolution ot 
1820 reai'hed its height in 1.S23, and (iarrett had to leave Portugal 
by order of the Absolutist ministiy’ then in pc^wer, and went 
to England. Tie became acquainted w’ith the masterpieces of 
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the English and German romantic movements during his stay 
abroad. 

Imbued with the spirit of nationality, he wrote in 1824 at 
Havre the poem “ Camoes,” which destroyed the influence of the 
worn-out classical and Arcadian rhymers, and in the following 
year composed the patriotic poem “ I). Branca,” or “ The 
Conquest of the Algarve.” He was permitted to return to 
Portugal in 1826, and thereupon devoted himself to journalism. 
With the publication of 0 Portuguez, he raised the tone of the 
press, exhibiting an elevation of ideas and moderation of language 
then unknown in political controversy, and he introduced the 
“ feuilleton.” But his defence of Liberal principles brought him 
three months’ imprisonment, and wdien D. Miguel was proclaimed 
absolute king on the 3rd of May 1828, Garrett had again to leave 
the country. In London, where he sought refuge, he continued 
his adhesion to romanticism by publishing Adozimla and Bernal- 
Prancez, expansions of old folk-poems, which met with the 
warmest praise from Southey and were translated by Adamson, 
lie spent the next three years in and about Birmingham, 
W^arwick and London, engaged in writing poetry and political 
pamphlets, and by these and by his periodicals he did much to 
unite the Portuguese hnigres and to keep up their spirit amid 
their sufferings in a foreign land. Learning that an expedition 
was being organized in I'Yance for the liberation of Portugal, 
Garrett raisecJ funds and joined the forces under I). Pedro as a 
volunteer. Sailing in February 1832, he disembarked at Terceira, 
whence he passed to S. Miguel, then the scat of the liberal 
government. Here he became a co-operator with the statesman 
Mousinho da Silveira, and assisted him in drafting those laws 
which were to revolutionize the whole framework of Portuguese 
society, this important work being done far from books and 
w'ilhout pecuniary reward. Tn his spai*e time he wrote some of 
the beautiful lyrics afterwards collected into Flores sent Fructo, 
He took part in the expedition that landed at the Mindello on the 
8th of July 1832, and in the occupation of Oporto. Early in the 
siege he sketclied out, under the influence of Walter Scott, the 
historical romance Area de Sanf Anna, descriptive of the city in 
the reign of 1). JV^dro 1. ; and, in addition, he organized the 
Home and Foreign offiees under the marquis of Palmella, drafted 
many important royal decrees, and prepared the criminal and 
commercial codes. Jn the following November he was de- 
spatched as secretary to the marquis on a diplomatic mission to 
foreign courts, which involved him in much personal hardship. 
In tlie next year the capture of Lisbon enabled him to return 
home, and he was iduirged to pre[)are a scheme for tlie reform of 
public instruction. 

In 1834-1835 he served as consul-general and charge d’affaire.s 
at Brussels, representing Portugal with distinction under most 
difijiult circumstances, for which he received no thanks and 
little pay. When he got back, the government employed him to 
draw up a proposal for the construction of a national theatre and 
for a conservatoire of dramatic art, of which he became the 
head. He in.stituted prizes for the best plays, himself revising 
nearly all that were produced, and a school of dramatists and 
actors arose under his influence. To give them models, he 
proceeded to write a series of prose dramas, choosing his subjects 
Irom Portuguese history, lie began in 1838 with the Auto de 
Gil Vtrenle^ considering that the first step towards the re- 
creation of the Portuguese drama was to revive the memory of its 
founder, and he followed this up in 1842 by the Alfa^eme de 
Santarcni, dealing with the Holy (onstable, and in 1843 by 
Frei Lniz de Sousa, one of the few great tragedies of the iqtli 
century, a work as intensely national as The J.usiads, The story, 
which in part is historically true, and has the merit of being 
simple, like the action, is briefly as follows. I). Joao de Portugal, 
who was supposed to have died at the battle of Alcacer, returns, 
vears afterwards, to find his wife married to Manoel de Sousa and 
the mother of a daughter by him, named Maria. Thereupon the 
pair separate and enter religion, and Manoel becomes the famous 
chronicler, Frei l.uiz de Sousa {q.v.). The characters live and 
move, especially Telmo, the old servant, who would never believe 
in the death of his former master D. JoAo, and the consumptive 
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child Maritt, who helps Telmo to create the atmosphere of impend- 
ing disaster ; while the episodes, particularly those of the return 
of D. JoSo and the death of Maria, are full of power, and the 
language is Portuguese of the best. 

Entering parliament in 1837, Garrett soon made his mark as 
an orator. Jn that year he delivered many notable discourses in 
defence of liberal ideas. Tie also brought in a literary copyright 
bill, which, when it became law in 1851, served as a precedent for 
similar legislation in England and Prussia. In 1840 he made his 
famous speech knowm as Porto Pyreu, in which he skilfully turned 
the well-known anecdote of the “ mad Athenian ’’ against his 
opponents. While attending with assiduity to his duties as a 
deputy, he wrote, about this time, the drama D. Ptlippa de 
Vilhnia, founded on an incident, in the revolution of 1640, for 
representation by the pupils of the conservatoire, and the 
scs.sion of 1841 saw another of his oratorical triumphs in his 
speech against the law of tithes. In July 1843 an excursion to 
Santarem resulted in his prose masterpiece Via^eiis na minha 
terra, at once a novel and a mi.scellany of literary, political and 
philosophic criticism, written w'ithoiit plan or method, easy, 
jo\ iai and epigrammatic'. He took no part in the civil war tliat 
lollowed the revolution of Maria da Fonte, but continued his 
literary labours, producing in 1848 the comedy A Sohrniha do 
Marquez, dealing with the times ot Pombal, and in 1849 an 
historical memoir on Moiisinho da Silveira. He spent much of 
I he year 1850 in finishing his Homanenrn, a collection of folk- 
poetry of which he was the first to perceive tlie value ; and in 
June 185 r he was created a viscount. Jn the following December 
he drew up the additional act to the constitutional charUT, and 
his draft was approved by the ministers at a cabinet meeting m 
his house. Further, he initiated the Consetlw Vltramarino ; ami 
the Law of the i\I isericnrdias, with its preamble, published in 1852, 
\vas entirely from his pen. In the same year he became for a 
short time minister of foreign affairs. In 1853 he brought out 
Folhas Cahidas', a collection of sliort poems abla/e with passion 
and exquisite in form, ot whii h liis friend llercuiano said : 

“ if ( amoens had written love verses at Garrett’s age, he could 
not have equalled him." IJi.'s linal literary work wa.*> a novel, 
Helena, which he left unfinished, and on the loth of Imbruarv 
1854 he made liis last notable speecli in the Ilous('. Jle died on I 
the oth of December 1854, and on the 3rd of Mav 1903 his re- 
mains wen* translated to the national pantheon, the Jeronymos 
at bclein, wliere they rest near to those ot Caiuocns. As poet, 
novelist, journalist, orator and dramatist, he deserves the remark 
of Kebello da vSilva : “ Garrett was not a man of letters only but | 
an entire literature in himself.” j 

IJesides his strong religious faith, Garrett wa.s endowed willi a 
dee}) sensibility, a creative imagination, rare taste and a singular j 
capacity lor sympathy. 'I’lnis, though a learned man and an able j 
jurist, he was bound to f)c first and always an artist. His artistic 
temperament explains his many-sided activity, his expansive | 
kindliness, his seductive charm, (‘specially for wijiiicn, his patriot- 
ism, his aristocratic pretensions, his huge vanity and dandyism, 
and the ingenuousness that ab.solve.s him from many faults in an 
irregular life. From his rich artistic nature sprang his jirofound, 
sincere, sensual and melancholy lyrics, the variety and pi ifection 
of his .scenic creations, the splendour of his elo(}ucnce, the truth oi 
his comic vein, the elegani'e of his ligliter com po.si lions. Two 
books stand out in bold relief from among his writings : Folhas 
Cahidas, and that tragedy of fatality and pity. Fret Luiz de 
SoHsa, with its gallery of noble figures incarnating the truest 
realism in an almost perfect prose form. The complete ('ollection 
of his works comprises twenty-four volumes and there are seven;! 
editions. 

Ai’THORiTiLS. ('»oiiK‘S Aiuonni, GiVtett, memouas hiooraphicifi 
(1 vols., l.isbon, iSSr- 18881; 1 ). Romero Ortiz, La Littcratufa ; 

Fta'iuguesa eii at sigle -V/.V (Madnil, i8<)()), pji. 1O5 221 . f)i 
Tlieopliilo Bniga, Ganett ( <> inmatifisnin ((^poito, ;ind (tnneit 

e dramas romanthDS (r)porto, 1005,), with a lull l»il)Iio,"i;i|>hy • 
Innoconcio da Silva, t >t( emnatw Oifdiograptiie.t PurtHguc::, vol lii. 
pp. 3og-^i0, and vol. x })p. 180-185. See. Hevuc emyilopedufite 
Larouase] No. 284, for a bibliograptiv of the lorcign translations of 
Garrett, l-rci Lutz de wa'-- tran dated liy K'lgar I’reslagt* under 

the title Brother de Souhu (London, looo)- tl'- ) 


GARRETTING, properly Galletting, a term m architecture 
for the process in which the “ gallels ” or small splinters of stone 
are inserted in the joints of coarse masonry to protect the 
mortar joints ; tliev are stuck in while the mortar is wet. 

GARRICK, DAVID (1717 177(1), English actor and theatrical 
manager, was dcsccndi'd from a good l^rench Protestant family 
named Garric or Garrique of Bordeaux, which had settled in 
England on the revocation of the Edict of Nantes. His father, 
(‘aptain Peter Ciarrick, who had married Arabella Clough, the 
daughter of a vicar choral of Lichfield cathedral, w'as on a re- 
cruiting expedition when his famous third son was born at Here- 
ford on the 19th of J^'ebruary 1717. CapUun Garrick, who had 
made his home at Lichfield, wdiere he had a large laiuily, in 1731 
rejoined his regiment at (Gibraltar. This kept him absent from 
home lor many years, during which letters were wTitten to him 
by “little Davy," accjuainting him with the doings at Lichfield. 
When the boy w^as about elex'en years old he paid a short visit 
to Lisbon where his uncle David had settled as a wine merchant. 
On his father'.s return from Cnbraltar, David, who had })reviously 
been educated at tlie grammar school of J.ichfield, was, largely bv 
tile advice of (iilbert VValrnley, registrar of the ecclesiastii al court, 
sent with his brother (Jeorge to the “ aeademy ” at Ivdial, just 
opened in June or July 1736 by Samuel Johnson, the senior bv 
seven years of David, wlio w'as then nineteen. This seminary 
was, however, closed in about si.x months, and on the 2nd ol 
March i73b/7 both Johirson and Garrick left Lichfadd loi 
London — Johnson, as he afterwards said, “ with tw'ojience 
halfp(‘nnv in his pocket,” and Ciarrick “ witli thn'e-halfpente in 
his." Johnson, whose c hief asset w'as the MS. tragedy ol Irene, 
was at first the host of his former pupil, wlio, howcv(*r, belorc the 
end ol the year look up his residence at Rochester with John 
('olson (altervvards Lucasian proiessor at (Cambridge). C.’aptain 
Garrick dierl about a month after David s arrival in London. 
Soon c.fterwards. Ins lim it , the wine men'hant at Lisbon, having 
left David a sum of (1000, lie and his brother entered into 
partnership as wine merchants in J/oruion and Lichfield, David 
taking up the London busine.ss. 'I'Ja* <‘()nc(‘rn was not pro.sjierons 
- -though Samuel !• note's as.serllon that he had known (iarrick 
with inree tjuarts of vinegar »n the cellar calling himself a wune 
merchant need not i)e taken literally - and befou* the end of 1741 
he had sjX'nl lu arlv half of his ciqnlal. 

His passion lor the stage com|)letely engrossed him ; he tried 
his hand both at dramatic criticism and at dramatic authorshij). 
Ills first dramatic piece, Lethe, or Aisop in the Shades, wlui h he 
was thirty-seven vi*ars later to read from a splendidly bound 
transcript to King (ii‘()rgc III. and t.'ueeii Charlotte, was played 
at Jfrury Lane fin tlie 15th of A})ril 17.10 ; and he became a well- 
known! Irecjuenter of theatrical circles. His first aj)}>earance on 
the stage was made in March 1741, tnmgnfto, as harle^'nin at 
(i(>odman’s Fields, Vates, who was ill, Imving allowed him to take' 
his })laiT during a few sc(‘nes of the pantomime eiuitled Harlequin 
Student, Ol The P'all of Pantomime with the Restoration of the 
Drama. Garrick snbseijuentlv aironijianicd a }iarty ol })lavers 
from tht* .same theatre to Jpswich. where lie played his first jiarl 
as an actor under the name ot l.yddal, in the character of Afuian 
(in Sontherne's Oroniwko). His success in this and olh(‘r jiarts 
determined his future eai’eer. On the loth of Oclofier 1741 he 
made his appearance at (ioodman's Fields as Richard 111 . and 
gaint'd the most enthusiastic a})plaus(‘ Among the audunice 
was Macklin, w^hose performance of Shylock, early in the same 
year, had pointed the way along which (l;irri( k w;is so rapidly to 
pass in triumph. On the morrow lh(‘ latt(‘r wrote to his brother 
at Lichfield, proposing to make arrangements for his withdrawal 
t^rom the partnership, wliich, after rnucli distressful complaint on 
tlic part of iiis family, met bv him with the utmo.st consideration, 
were ultimiitely c'lirried into ('fleet. Meanwhile. e;u,h night Iiad 
added to his popularitv on the stage'. J'he towm, as (iray (wlio, 
like Horace Walpole, at first held out against the furore) dechivti\, 
was “ horn-mad ” about him. Before* hi.^ Richard had exhausted 
its original effect, he W'on new a])plause as Ahoan, and soon 
afterwards as l.ear and as Pierre in Otway's Venice Preseive.j, 
as well as in several comic characters (inc luding that ol Ba\es). 
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(ilover (“ Leonidas attended every performance ; the duke of 
Argyll, Lords Cobham and Lyttelton, Pitt, and several other 
members of parliament testified their admiration. Within the 
first six months of his theatrical career he acted in eighteen 
characters of all kinds, and from the 2nd of December he appeared 
in his own name. Pope went to see him three times during his 
first performances, and pronounced that “ that young man 
never had his equal as an actor, and he will never have a rival.’’ 
Before next spring he had supped with “ the great Mr Murray, 
eoiinsellor,” and was engaged to do so with Mr Pope through 
Murray’s introduction, while he was dining with Halifax, Sand- 
wich and (Chesterfield. “ There was a dozen dukes of a night at 
tfoodman's Fields,” writes Horace Walpole. Garrick’s farce of 
The Lyinff Talet, in which he performed the part of Sharp, was at 
this time brought out with so much success that he ventured to 
send a copy to his Imither. 

His fortune was now made, and while the managers of Covent 
(iarden and Drury Lane resorted to the law to make Giffard, the 
manager of (loodman's Fields, close his little theatre, (iarrick 
was engaged by Fleetwood for Drury Lane for the season of 1 742. 
In June of that year he went over to Dublin, where he found the 
same homage paid to his talents as he had received from his own 
countrymen. He was accompanied by Margaret (Peg) Woffing- 
ton, ol whom he had been for some time a fervent admirer. 
(His claim to the authorship of the song to Lovely Peggy is 
still suh ] ml ice. There remains some obscurity as lo the end of 
their liaison.) From vSeptember 1742 to April 1745 he played at 
Drury J.ane, after whi('h la* ;igain went over to Dublin. Here 
he remained during the whole season, as joint-manager with 
ShcTidan, in the direction and profits of the I’heatre Koval in 
Smock Alley. In 1746-1747 he fulfilled a short engagement with 
Ki('h at (Went Garden, his last series of performances under a 
management not his own. With the close of that season Fleet- 
wood’s patent for the management of Drury Lane exynred, and 
Garrick, in conjunction with Lacy, purchased the y)ropcrty of the 
theatre, together with the renewal of the patent ; contributing 
jf'Soooas two-t birds of the purchase-money. In September 1747 
it was opened with a strong company of actors, Johnson's 
prologue being spoken b)' Garrick, while the epilogue, written by 
him, was spoken by Mrs Woffington. 'Fhe negotiations involved 
Garrick in a bitter (juarrel with Macklin, who appears to have had 
a real grievance in the matter. Garrick took no part himself till 
his performance of Archer in the Beaux' Stratagem, a month alter 
the opening. I*br a time at least “ the drama’s patrons ” were 
content with the higher entertainment furnished them; in the 
end Garrick had to “ please ” them, like most other managers, by 
gratifying their love of show. Garrick was surrounded by many 
players of eminence, and he had the art, as he was told by Mrs 
( live, “ of contradicting the proverb that one cannot make 
bricks without straw, by doing what is infinitely more difficult, 
making actors and actre.sses without genius.” He had to en- 
counter very serious opposition from the old actors whom he had 
distanci‘d, and with the younger actors and actre.s.ses he was 
involved in frecpient (piarrels. But to none of them or their 
fellows did he, so far as it appears, show that jealousy of real 
merit from which so many great actors have been unable to remain 
free. For the present he was able to hold his own against all 
comj)etition. 'Fhe naturalness of his acting fascinated those who, 
like Partridge in Tom Jones, listened to nature’s voice, and 
justified the preference of more conscious critics. 'Fo be “ pleased 
with nature” was, as ('hurchill wrote, in the Roseiad 
to be pleased with Garrick. For the stately declamation, the 
sonorous, and beyond a doubt impressive, chant of (Juin and his 
fellows, Garrick substituted rapid changes of passion and humour 
in both voice and gesture, which held his audiences spellbound. 
“ It seemed," wrote Richard ('iimberland, ” as if a whole century 
luul been stepped over in the passage of a single s(‘ene ; old 
things wrre done away, and a n(*vv order at once brought forward, 

* In thi* siihsequonl Spoln^v to the Ctitiml Reviewers^ 

('hiirelnll H‘vengcd liiinself for tlu* slight which he supposi'd Garrick 
to have jmt upon him, liy soim* spiteful lines, which, however, 
Garrick requited hy good- humoured kindness. 


bright and luminous, and clearly destined to dispel the barbarisms 
of a tasteless age, too long superstitiously devoted to the illusions 
of imposing declamation.” Garrick’s French descent and his 
education may have contributed to give him the vivacity and 
versatility which distinguished him as an actor ; and nature had 
given him an eye, if not a stature, to command, and a mimic 
power of wonderful variety. The list of his characters in tragedy, 
comedy and farce is large, and would be extraordinary for a 
modern actor of high rank ; it includes not less than seventeen 
Shakespearian parts. As a manager, though he committed some 
grievous blunders, he did good service to the theatre and signally 
advanced the popularity of Shakespeare's plays, of which not 
less than twenty-four were produced at Drury Lane under his 
management. Many of these were not pure Shakespeare ; and 
he is credited with the addition of a dying speech to the text of 
Macbeth. On the other hand, Tate Wilkinson says that Garrick’s 
production of Hamlet in 177.^ w'as well received at Drury Lane 
even by the galleries, “ though without their favourite acquaint- 
ances the gravediggers.” Among his published adaptations are 
an opera. The Fairies (from Midsummer Night's Dream) (1755) ; 
an opera The Tempest (1756) : Catherine and Petruchio (1758) ; 
Florizel and Perdiia (1762). Hut not every generation has the 
same notions of the way in which Shakespeare is best honoured. 
Few sins of omission can be charged against Garrick as a 
manager, but he refused Home’s Douglas, and made the wrong 
choice between False Delicacy and The Good Natur'd Man. 
For the rest, he purified the stage of much of its grossness, and 
introduced a relative correctness of costume and decoration 
unknown before. To the study of English dramatic literature he 
rendered an important service by bequeathing his then unrivalled 
collection of plays to the British Museum. 

After escaping from the chains of his passion for the beautiful 
but reckless Mrs Woffington, Garrick had in 1749 married 
Mademoiselle Violette (Eva Maria Veigel), a German lady who 
had attracted admiration at Florence or at Vienna as a dancer, 
and had come to England early in 1 746, where her modest grace 
and the rumours which surrounded her created a furore, and where 
she found entliusiastic patrons in the earl and countess of Burling- 
ton. Garrick, who called her “ the best of women and wives,” 
lived most happily with her in his villa at Hampton, acquired by 
him in 1754, whither he was glad to e.scape from his house in 
Southampton Street. To this period belongs Garrick’s quarrel 
with Barry, the only actor who even temporarily rivalled him in 
the favour of the public. In 1763 Garrick and his wife visited 
Paris, where they wTre cordially received and made the acquaint- 
ance of Diderot and others at the hou.se of the baron d’Holbach. 
Jt w^as about this time that Grimm extolled Garrick as the first 
and only actor who came up to the demands of his imagination ; 
and it was in a reply to a pamphlet occasioned by Ciarrick’s visit 
that Diderot first gave expression to the views expounded in his 
Parado.xe sur le comMen. After some months spent in Italy, 
where (iarrick fell seriously ill, they returned to Paris in the 
autumn of 1764 and made more friends, reaching London in April 
1765, Their union was childless, and Mrs Garrick survived her 
husband until 1822. Her portrait by Hogarth is at Windsor 
Castle. 

Garrick practically ceased to act in 1766, but he continued the 
management of Drury Lane, and in 1769 organized the Sliake- 
speare celebrations at Stratford-on-Avon, an undertaking which 
ended in dismal failure, though he composed an “ Ode upon 
dedicating a building and erecting a Statue to Shakespeare ” on 
the occasion. (See, inter alia, Garrick's Fagary, or England Run 
Mad : with particulars of the Stratford Jubilee, 1 769.) Of hi.s best 
supporters on the stage, Mrs Cibber, with whom he had been 
reconciled, died in 1766, and Mrs (Kitty) Clive retired in 1769 : 
but Garrick contrived to maintain the success of his theatre. 
Me .sold his .share in the property in 1776 for £35,000, and took 
leave of the stage playing a round of his favourite characters — 
Hamlet, Ia‘ar, Richard and Benedick, among Shake.spearian 
parts ; Lusignan in Zara, Aaron Hill’s adaptation of Voltaire’s 
Zaire', and Kitely in his own adaptation of Ben Jonson’s Every 
\lan in his Humour \ Archer in Farquhar's Beaux' Stratagem ; 
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Abel Drupfger in 13 en Jonson's Alchemist ; Sir John Brute in 
Vanbrugh’s Provoked ^Vife\ Leon in Fletcher’s Rule a Wife and 
have a Wife. He ended the series, as 'late Wilkinson says, 
“ in full glory ” with “ the > outhful Don Felix ” in Airs Centlivre’s 
Wonder on the loth of June 1776. lie died in London on the 
20th of January 1779. ile was buried in W'estminster Abbey al 
the foot of Shakespeare’s statue with imposing solemnities. An 
cleg)' on his death was published by W illiam Tasker, poet and 
physiognomist, in the same year. 

in person, Garrick was a little below middle height ; in his 
later years he seems to have inclined to stoutness. The extra- 
ordinary mobility ot his whole person, and his power of as it were 
transforming himself at will, are attested by many anecdotes and 
descriptions, but the piercing power of his eye must have Ihtu his 
most irresistible feature. 

Johnson, of whose various and often merely churlish remarks 
on Garrick and his doings many are sc:attered through the pages 
ot Boswell, spoke warmly of tlie elegance and sprightliness of his 
friend’s conversation, as well as of his liberality and kindness of 
heart ; while to the great actor's art he paid the exquisite tribute* 
of describing Garrick's sudden death as ha\ ing “ eclipsed the 
gaietx of nations, and impoverished the public stock oi harmless 
pleasure." But the most discriminating character of Garrick, 
slightly tinged with satire, is that drawn by (loldsmith in his 
poem of Rfialiaiion. Beyond a doubt he was not without a 
certain moral timidity contrasting strangely with his eager 
temperament and alertness of intellect ; but, though he was not 
cast in a heroic mould, he must ha\e be(‘U one of the most 
amiable of men. (iarrick was often happx in his epigrams and 
occasional verse, including his numerous prologues and epilogues. 
Tie had the good taste to recognize, and the spirit to make 
public his recognition of, the excellence' oi Gray's odes at a time 
when they were either ridiculed or neglected. His dramatic 
pieces. The Lyui^ Valct^ acla]>ted from Alotteux's Sovelly Ldhe 
(1740), The (Inardian, Linco's Tra^rls (1767), Miss in her Teens 
(17.17). l^iAi Widow^ ^:c.. and his alterations and adaptations of 
old plays, which together fill four volumes, evinc'ed his knowledge 
of stage effect and his appreciation of lively dialogue and action ; 
but he' cannot be said to have added one* new or original character 
to the diama. lie was joint author with Colman ol The Clan- 
destine Marriage (1766), in which he is said to hax e written his 
iamous part of ].ord Ogleby. The excellent farce, Hi^h Life 
below Stairs, appears to have been wrongly attriiailed to (iarrick, 
and to lie by James Townlev. Ilis Dramatic (1798) fill 

three, his Poetic (1735) volumes. 

Garrick's Private Corrrsfunidence (published in 1831-1832 
with a short memoir by Boaden, in 2 vols. 4to;, which includes 
his extensive Foreign Correspondence with distinguished French 
men and women, and the notices of him in the memoirs of 
Cumberland, Hannah Alore and Aladame D'Arblay,and above 
all in Boswell’s Life of Johnson, bear testimony to his many 
attractive qualities as a comp)anioii and lo his fidelity as a frieml. 

Bibi.iographv. — A collection ol uni)rinti*(l (iarrick letters is in 
the Forster library at .South Kensington list ol publication--* of 
all kinds for and against Garrick will be found in K Lowe’s Ifihtitt- 
graphical History of Knglish Theatrical Liteiature (1887). Tlie eailier 
biographies of Garrick arc by Arthur Alurphy (2 vols., 1801 ) and by 
the bookseller Tom Davies (2 \ols., 4th ed., 1805), the lattei a work 
of some merit, but occasionally inaccurate and confused as to dales ; 
and a searching if not altogether svnipathctic survey of his verses 
is furnished by Joseph Knight’s valuable Life (1894), A memoir ot 
(Jarrick is included in a volume of French Memoirs of Mile Claimu 
and others, published by Levain (IL L. Cain) al I’aris in 184b ; and 
an Italian Hiografia di Davide Garrick was published by C. Blasis at 
Milan in 1840. Mr Percy Fitzgerald’s Life (2 vols , i8b8 : new edition. 
1890) is full and .spirited, and lifts been reprinted, wifli additions, 
among Sir Theodore Martin’s Monographs (i<iob). \ delightful 
essay on Garrick appeared in the Quarterly Review (July i8b8), 
directing attention to the admirable criticisms of Garrick’s acting 
in 1775 in the letters of G. C. Lichtenberg (Verm Schriften, iii., 
Gottingen, i8or). See also for a very valuable survey of Garrick’s 
labours as an actor, witli a bibliography, C. Gaehde, David Garrick 
ah Shakespeare- Darsieller, &c. (Berlin, 1904). Airs Par.sons’ Garriik, 
and his Circle and Some unpublished Correspondence of David Garrick, 
ed. G. I*. Baker (Boston, Mass., 1907), are intere.stiiig additions to 
the literature of the subject. There is also a Life by James Smyth, 
David Garrick (1887). T. W. Roliertson’s play David Garrick, first 


acted by .Sot hern, and later associated witli Sir Charles Wyndham, 
is of cour.se mere fiction 

^ As to the portraits oi (i.irnck, .si‘e W. T. l.awrence in The 
Couuoisseuf (Aj)nl 11)03). Tlial bv tiainsborougfi af Stratford-on- 
Avon was prefeired by Mrs C.arnek to all others. Soveial remain 
Irom the hand of Hogarth, including tlie Iamous pietiiie ol (iarrick 
as Richard 111. Flie portiMits by Reynolds iiiclmle the celebrateil 

tiuriick between Tragedy and Comedx." /oflany's are poitiail-. 
Ill chaiacfer. Roubiliiic s statue of Sluikespe.in*, ior which Garrick 
sat, and for wTiicfi lie paid tfu’ smlpfor three liiiiid'ed guineas, was 
originallv' ))kued iii a small temple at Hampton, and is now in the 
entrance hall at the British Aluseuin. (R. t a. ; A. W. W.) 

GARRISON, WILLIAM LLOYD {1805 1879), the American 
anti-slavery leader, was born in Newbiirvporl, Mas.saclui.setls. 
I .S.A., on the 10th of DeeembiT 1805. His jiarents were from 
the JJritish province of New Brunswick. The fatlier, Abijali, a 
.sea-captain, went away Irom home when William was a child, 
and it is not known whether he died al sea or on land. 'Ihe 
mother, whost* maiden nanu* was Lloyd, is said lo have been a 
woman of high character, charming in person iiiul eminent for 
piety. She died in 1823. William had a taste foi hooks, and 
made the most of his limited opportunities. His mother first set 
him to learn tlie trade of a shoemaker, firsl at Newhuryporl, and 
thtn, after 1815, at Baltimore, Alaryland, and, when .she found 
that this did not suit him. let him try his liand at cabinet-making 
(at Hav'Thill, Mass.). But this pleased him no better. In 
October i8i8, when he was in his fourteentJi year, he wiis made 
more than (ontent by being indentured to I^phraim W. Allen, 
proprietor of the Newhuryporl Herald, lo learn the trade ol a 
printer. He .soon hei anie an expert compositor, find alter a time 
lu'gan to w rite anonymously ior the Herald. Ills comnuimcjilions 
w'on the commendation of the editor, who had not at first the 
slightest suspicion that he was the aullior He also wrote loi 
other ])apers with eipial siuress. A s(*ries ol politual es.says, 
written by him for the Salem (lazelle, was c()])ied by a prominent 
Philadelphia journal, thi* (‘ditorof whic h atirihiited them to the 
Hon. Timothy Picki‘ring, a distingui.shcd statesman ol Ala.ssa- 
chu.setts. His skill as a printer won tor him the* position of lore- 
man, w'hile his ability as a writer was so marked that the editor of 
the Herald, when teiuporarily called awa> from his post, left the* 
paper in his c harge. 

The pnnting-oifu'e was lor him, what it has been for man\ 
another poor hoy, no m(*an snhslitiite for the academy and lor the 
college. He was full of enthiisiasni ior liherlv ; the struggle ol 
the Greeks to throw off the Turkish yoke enlisted his warnic*st 
.sympathy, and at one time he .seriously thought ol entering the 
West Point Academy and fitting hirn.sclf lor a .soldier’s career 
His apprenticeship ended in i82(), when he began the jiulilieation 
of a new' jiapcr (actually the old one under a new’ name ), the Pref 
Press, in his native plac e*. 'Phis paper, whose motto was “ Oiir 
('c)untry, oiir W’hole (’oiintry, and nothing hut our ( oiintrv ,' vva.'* 
full of .spirit and intellectual force, hut Newhurynort was a sleepv 
place and the enterprise failed. Garrison llien went to Boston, 
wliere, after working for a time as a journeyman printer, he 
became the editor ot the Sational Philanthropist, the first journal 
established in America to promote the cause of total ahstinenc »- 
irom intoxicating liquors. His work m this papc*r was highlv 
appreciateil by tlic* friends of temperance, hut a change* in tlK 
proprietorship led to his withdrawal before the end of the year. 
In 1828 he was induced lo fstahlish the Journal of the Times at 
Bennington, Vermont, lo .support the re-ek' t'on ol John Quincy 
Adams to the presidency of the Lnited Slates. 'I'he new paper, 
though attrac tive in many ways, and full of force and fire, was 
too far ahead of public sentiment on moral (]uc\stions to win a 
large support. In Boston he had met Benjamin Lundy (qw.), who 
had for years been preaching the abolition of .slavery, (iarrison 
had lx*en deeply moved by Jaindy's appeals, and after going to 
Vermont he showed the deepest interest in the slavery cjuestion. 
Lundy was then publishing in Baltimore a small monthly paper, 
entitled The Genius of L mversal Emancipation , and he resolved 
to go to Bennington and invite Garrison to join him in the editor 
.ship. With this object in view he walked from Boston to 
Bennington, through the frost and snow of a New England winter, 
a distance of 125 m. His mission was succ'essful. Garrison was 
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deeply imj?ressed by the good Quaker’s zeal and devotion, and he 
resolved to join him and de\'ote himself thereafter to the work of 
abolishing slavery. 

In pursuance of this plan he went to Baltimore in the autumn 
of 182c), atKl thenceforth the Genius was published weekly, 
under the joint editorship of the two men. It was understood, 
however, that Chirrison would do most of the editorial work, 
w'hile Lundy would spend most of his time in lecturing and 
procuring subscribers. On one point the two editors differed 
radically, Lundy being the advocate of gradual and Garrison of 
immediate emancipation. The former was possessed with the 
idea that the negroes, on being emancipated, must be colonized 
somewhere beyond the limits of the United States ; the latter 
held that they should be emancipated on the soil of the country, 
with all the rights of freemen. In view of this difference it was 
agreed that each should speak on his own individual responsibility 
in the paper, appending his initial to each of his articles for the 
information of the reader. 1 1 deserves mention here that Garrison 
was then in utter ignorance of the change previously wrought in 
the opinions of English abolitionists by Elizabeth Heyrick’s 
pamphlet in favour of immediate, in distinction from gradual 
emancipation. 'I’he sinfulness of slavery Ijeing admitted, the 
duty of immediate emancipation to his clear ethical instinct was 
perfectly manifest. He saw that it would be idle to expose and 
denounce the evils of slavery, while responsibility for the system 
was placed upon former generations, and the duty of abolishing 
it transferred to an indefinite future, liis demand for immediate 
emancipation fell like a tocsin upon the cars of slaveholders. 
Eor general talk about the evils of slavery they cared little, but 
this assertion that every slave was entitled to instant freedom 
filled them with alarm and roused them to anger, for they saw 
that, if the conscience of the nation were to respond to the 
proposition, the system must inevitably fall. 'I’he Genius, now 
that it had become a vehicle for this dangerous doctrine, was a 
paper to be feared and intensely hated. Baltimore was then one 
of the centres of the domestic slave trade, and upon this traflic 
(Jarrison hefiped the strongest denunciations. A vessel owned in 
Ncwburyporl having taken a cargo of slaves from Baltimore to 
New Orleans, he characterized the transaction as an act of 
“ domestic piracy,” and avowed his purpose to ” cover with 
thick infamy ” tho.se engaged therein. He was thereupon 
prosecuted for libel by the owner of the vessel, fined $50, mulcted 
in costs, and, in default of payment, committed to gaol. His 
imprisonment created much excitement, and in .some quarters, 
in spite of the pro-slavery spirit of the time, was a subject of 
indignant comment in public as well as private. I'he excitement 
was fed by the publication of two or three striking sonnets, 
instinct with the spirit of liberty, which Garrison in.scribed on the 
walls of his cell. One of these. Freedom of Mind, is remarkable 
for freshnesss of thought and terseness of expression. 

John G. Whittier, the (Juaker poet, interceded with Henry 
(‘lay to pay Garri.son’s fine and thus release him from prison. 
'Jo the credit of the slaveholding statesman it must be said that 
he responded favourably, but before he had lime for the requisite 
preliminaries Arthur Tappan, a philantliropic merchant of New 
York, contributed the necessary sum and set the prisoner free 
after an incarceration of seven weeks. 'Fhe partnership between 
(Jarrison and Lundy was then dissolved by mutual consent, and 
the former resolved to establish a paper of his own, in which, 
upon his sole responsibility, he could advocate the doctrine of 
immediate emancipation and oppose the scheme of African 
colonization. He was sure, after his experiences at Baltimore, 
that a movement against slavery resting upon any less radical 
foundation than this would be ineffectual. He first proposed to 
establish his paper at Washington, in the midst of .slavery, but on 
returning to New England and obser\’ing the state of public 
opinion there, be came to the conclusion that little could be-done 
at the South while the non-slaveholding North was lending her 
influence, through political, commercial, religious and social 
channels, for the sustenance of slavery. He determined, therefore, 
to publish his paper in Boston, and, having issued his prospectus, 
set himself to the task of awakening an interest in the subject by 


means of lectures in some of the principal cities and towns of the 
North. It was an up-hill work. Contempt for the negro and 
indifference to his wiongs were almost universal. In Boston, 
then a great cotton mart, he tried in vain to procure a church or 
vestry for the delivery of his lectures, and thereupon announced in 
one of the daily journals that if some suitable place was not 
promptly offered he would speak on the common. A body of 
infidels under the leadership of Abner Knecland (1774-1844), 
who had previously l>een in turn a Baptist minister and the editor 
of a Universalist magazine, proffered him the use of their small 
hall ; and, no other place being acce.ssible,he accepted it gratefully, 
and delivered therein (in (October 1830) three lectures, in which 
he unfolded his princ iples and plans. He visited privately many 
of the leading citizens of the city, statesmen, divines and 
merchants, and besought them to take the lead in a national 
movement against slavery ; but they all with one consent made 
excuse, .some of them listening to his plea with manifest im- 
patience. He was disappointed, but not disheartened. His 
conviction of the righteousness of his cause, of the evils and 
dangers of slavery, and of the absolute necessity of the contem- 
plated movement, was intensified by opposition, and he resolved 
to go forward, trusting in God for success. 

On the 1st of January 1831, w'itbout a dollar of capital, and 
without a single subscriber, he and his partner Isaac Knapp 
(1804-1843) issued the first number of the avowing their 

” determination to print it as long as they could subsist on bread 
and water, or their hands obtain employment.” Its motto was, 
” Our country is the world — our countrymen are mankind ” ; and 
the editor, in his address to the public, uttered the words which 
have become memorable as embodying the whole purpose and 
spirit of his life : ” I am in earnest— 1 will not equivocate — J will 
not excuse — 1 will not retreat a single inch — and J wiH be 
heard.” Help came but .slowly. For many months Garrison 
and his brave partner, who died long before the end of the 
conflict, made their bed on the floor of the room, ” dark, un- 
furnished and mean,” in which they printed their paper, and 
where Mayor Harrison Gray Otis of Boston, in compliance with 
the request of Governor Robert Y. Hayne of South Carolina, 
” ferreted them out ” in “ an obscure hole,” “ their only visible 
auxiliary a negro boy.” But the paper founded under such 
inauspicious circumstances exerted a mighty influence, and lived 
to record not only President Lincoln’s proclamation of emancipa- 
tion, but the adoption of an amendment to the con.stitution of the 
llnited States for ever prtfliibiting slavery. Jl was the beginning 
and the nucleus of an agitiition that eventually pervaded and 
filled every part of the country. Other newspapers were after- 
wards established upon the same principles ; anti-slavery 
societies, founded upon the doctrine of immediate emancipation, 
sprang up on every hand ; the agitation was carried into political 
parties, into the press, and into legislative and ecclesiastical 
assemblies ; until in 1861 the southern states, taking alarm from 
the election of a president known to be at heart opposed to 
slaver>^ though pledged to enforce all the constitutional safe- 
guards of the system, seceded from the Ibiion and set up a 
separate government. 

Garrison sought the abolition of slavery by moral means alone. 
He knew that the national government had no power over the 
system in any state, though it could abolish it at the national 
capital, a)id prohibit it in the territories. He thought it should 
bring its moral influence to hear in favour of abolition ; hut 
neither he nor his associates ever asked Congress to exercise any 
unconstitutional power. His idea was to combine the moral 
influence of the North, and pour it through every open channel 
upon the South. To this end he made bis appeal to tlie Northern 
churches and pulpits, be.seeching them to bring the power of 
(’hristianity to bear against the slave system, and to advocate the 
rights of the slaves to immediate and unconditional freedom. 
He was a man of peace, hating war not less than he did slavery ; 
but he warned his countrymen that if they refused to abolish 
slavery by moral power a retributive war must sooner or later 
ensue. The conflict was irrepressible. Slavery must be over- 
thrown, if not by peaceful means, then in blood. The first society 
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organized under Garrison’s auspices, and in accordance with his 
principles, was the New England Anti-Slavery Society, which 
adopted its constitution in January 1832. In the spring of this 
year Garrison issued his Thoughts on African Colonization, in 
which he showed by ample citations from official documents that 
the American Colonization Society was organized in the interest of 
slavery, and that in offering itself to the people of the North as a 
practical remedy for that system it was guilty of deception. 
His book, aided by others taking substantially the same view, 
smote the society with a paralysis from which it never recovered. 
Agents of the American Colonization Society in England having 
succeeded in deceiving leading Abolitionists there as to its 
character and tendency, Garrison was deputed by the New 
England Anti-Slavery Society to visit England for the purpose of 
counteracting their influence. He w’ent in the spring of 1833, 
when he was but twenty-seven years of age, and was re('eive(l 
with great cordiality by British Abolitionists, some of whom had 
heard of his bold assaults upon American sla\'cry, and had seen a 
few numbers of the Liberator. The struggle for emancipation in 
the West Indies was then at the point of culmination ; the leaders 
of the cause, from all parts of the kingdom, were assembled in 
London, and Garrison was at once admitted to their councils and 
treated with distinguished consideration. lie took home with 
him a “ protest ” against the American (Colonization Society, 
signed by Willierforcc^, Zachary Macaulay, Samuel Gurney, 
William Evans, S. Lushington,T. Fowell Buxton, James (Topper, 
Daniel OT'onnell and others, in which they declared their de- 
liberate judgment that “ its precepts were delusive,” and “ its 
real effects of the most dangennis nature He also received 
assurances of the cordial sympathy of British Abolitionists with 
him in his efforts to abolish American slavery. He gained a 
hearing before a large popular assembly in London, and won the 
confidence of those whom he addressed by his evident earnestness, 
sincerity and ability. 

Garrison’s visit to iMigland enraged the pro-slavery |3eople 
and press of the United States at the outset, and when he re- 
turned home in September with the “ protest ” against the 
Colonization Society, and announced that he had engaged the 
services of George Thompson as a lecturer against American 
slavery, there were fresh outbursts of rage on evetry hand. The 
American Anti-Slavery Society was organized in December of 
that year (1833), putting forth a masterly declaration of its 
princij)les and purposes from the pen ol (Jarrison. This added 
fresh fuel to the public excitement, and when Thompson came 
over in the next spring, the hostility to the cause began to mani- 
fest itself in mobs organized to suppress the discussion of the 
slavery question. Now began what Harriet Martincau ('ailed 
“ the martyr age in America.” In the autumn of 1835 Thompson 
w^as compelled, in order to save his life, to embark secretly for 
England. Just before his departure the announcement that 
he would address the W'oman’s Anti-Slavery Society of Boston 
created “ a mob of gentlemen of property and standing,” from 
which, if he had lH*en present, he could hardly have esc'aped with 
his life. The whole city was in an uproar, (nirrison, almost 
denuded of his clothing, was dragged through the .streets with a 
rope by infuriated men. He was rescued with great difficulty, 
and consigned to the gaol for safety, until lie could be .secretly 
removed from the city. 

Anti-slavery societies were greatly multiplied throughout the 
North, and many men of influence, both in the church and in 
the state, were won to the cau.se. Garrison, true to his original 
purpose, never faltered or turned back. The Abolitionists of 
the United States were a united body until 1839-1840, when 
divisions sprang up among them. Garrison countenanced the 
activity of women in the cau.se, even to the extent of allowing 
them to vote and .speak in the anti-slavery societies, and 
appointing them as lecturing agents ; moreover, he believed 
in the political equality of the sexes, to which a strong party was 
opposed upon social and religious grounds. Then there were 
some who thought Garrison dealt too severely with the churches 
and pulpits for their conjplicity with .slavery, and who accused 
him of a want of religious orthodoxy ; indeed, according to the 
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standards of his time he was decidedly heterodox, though he had 
an intensely religious nature and was far fron\ being an infidel, 
as he was often charged with being. He was, moreover, not only 
a non-resistant but also an opponent of all political systems 
based on torce. ” As to the governments of this world,” he 
sa:d, “ whatever their titles or forms we shall endeavour to prove 
that in their essential elements, as at pre.sent administtued, 
they are all anti-Christ ; that they can never by human wi.sdom 
be brought into conformity with the will of C,od ; that they 
cannot be maintained except bv na\'al and military power to 
carry them into effect ; that all their penal enac tments, being 
a (Uiad letter without any army to carry them into effect, are 
virtually written in human blood : and that the followers of 
Je.sus sliould instinctively shun their stations ol honor, power, 
and emolument- - at the .same time ‘ .sidimittinp to every 
ordinaiK'c of man for the Lord's sak(' ’ and offering no physical 
resistance to any of theirmandates, however unjust or tyrannical.” 
The.se views were very distasteful t(» many, who, nioreover, felt 
that Garrison greatly injured abolitionism by causing it to be 
associated in men's minds with these unpopular views on other 
subjects. 'I'he dis.sentients irom his opinions determined to 
form an anti-slaver)' political party, while he believed in working 
by moral rather than ])oliti('al party instrumentalities. Tho.se 
differemes led to the organization of a new National Anti- 
Slavery Society in 1840, and to the formation of the “ J.ibcrty 
Party” ( q ^ v ) in politits. (See Birnky, James (L) The two 
.societies .sent their delegates to the World's Anti-Slavery Con- 
vention in London in 1S40, and (iarrison relused to take his .seat 
in that body, because the women delegates from the United 
States were excluded. The discussions of the next few years 
.served to make clearer than before the practical workings of the 
('onstitution of the United States as a shield and support ol 
slavery ; and Garrison, after a long and painful reflection, came 
j to the coiK'lu.' ion that its pro-slavery idauses we^e immoral, and 
I that it w'as therelore wTong to take an oath lor its support. The 
I .southern states had greatly enlarged repn‘sentation in Congress 
I on account of their .slaves, and the national government was 
constitiaionally bound to assist in the capture of fugitive slaves, 
and to .suppr s.s every attempt on their part to gum their free- 
dom by force. In view of these provisions, Garrison, adopting a 
bold scriptural figure of .speech, denounced th(^ constitution as 
“ a covenant w ith death and an agreement with hell,” and cho.se 
as his motto, “ No union with slaveholders.” 

One cla.s.s of Alnditionists .sought to CNade the difficulty by 
.strained interpretations of the clau.ses referred to, while others, 
admitting that they were immoral, telt themsi‘lves obliged, 
notwithstanding, to support the con.stitulion in order to avoid 
what they thought w^ould be still greater evils. 'I'he American 
Anti-Slavery Society, of which Garrison was the president 
Irom 1843 to the day of emancipation, was dur’iig all this jieriod 
th(i nucleus ol an intense and jiowerful moral agitation, which 
was greatly valued by many of the most lailhful workers in the 
field of politics, who re.spected (iarri.son lor his fidelity to his 
convictions. ()n the other hand, he always had the highest 
respect for every earnest and failiiful opponent of slavery, 
however far their .spec ial vimvs miglit differ. When in 1861 the 
southern states .seceded from the Union and took up arms against 
it, he saw’ clearly that slavery would perish in the slrugghr, that 
the constitution would be purged of it.s pro-slavery clauses, and 
that the Union henceforth would rest upon the sure foundations 
of liberty, justice and ecjuality to all men. He therefore ceased 
from that hour to advocate disunion, and devoted himself to 
the task of y)rcparing the way for and hastening on the inc'vitable 
event. His services at this period were recognized and honoured 
by President Lincoln and others in authority, and the whole 
country knew that the agitation which made the abolition of 
slavery feasible and necessary was largely due to his uncompro- 
mising spirit and indomitable courage, 

Ln 1865, at the close of the war, he declared that, slavery being 
abolished, hi.s career as an abolitionist was ended. He counselled 
a dissolution of the American Anti-Slavery Society, insisting 
that it had become functus officiis, and that whatever needul 
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to lx* (lone for the protection of the freednien could best be 
aci'omplished by new associations formed lor that purpose. The 
Libnator was discontinued at the end of the same year, after an 
existence of thirty-live years. He visited Enj»land for the second 
lime in and again in 1867, when he was received with 

distinguished honours, public as well as private. In 1877, when 
he was there fur the last time, he declined every form of public 
re<'ognition. He died in New ^'ork on the 24th of May i87(>, in 
tile .seventy-fourth year of his age, and was buried in Boston, 
after a most impressive funeral service, four days later, fn 
1843 small volume of his Sonin'l,s and othn Poems was published, 
and in 1852 appeared a volume of Selections from his Writings 
and Speeches. His wife, Helen Kliza Benson, died in 1870. 
Four sons and one daughter survived them. 

(iarrison's son, William Ja.ovi) (mrri.son (18^^8-1009), was a 
jironiinent advocate of the single tax, free trade, woman's 
suffrage, and of the repeal of the t'hinese Exidusion Act, and an 
opponent of imperialism : another son, Wkndkll Phillit.s 
( rARRisoN (1840 1007), was literary editor of the New \'ork 
Wition from 1865 to igoO. 

Till! above article, with certain nioditications, reproduces the 
account i^iven in the otli edition of tins work by OJiv’or fohn.son 
(reprinted Irom hi.s Caryison ■ an Outline of his Ltfe^ New York, 
1870). The writer (i8oo-i.S8<d w'ns a proininent Abolitionist, 
•‘ditor, and an intimate friend of G.irnson ; he edited the Liherotor 
ilnrinf' (ramson’s .ilisence in l£nj^land in 183 and later was an editor 
or an a.ssociate editor ol various journals, including, after the ('ivil 
War, the New* York Tuhtine and the New Yoik Evening Post. He 
.dso published an excelli'iit Inief biography in Wi/ltom Lloyd Garrison 
and his J'iwes (Host on, 1880). 

The great authority on tlie lile ol (iarrison is the thorough and 
i.indid work ol his sons, \V. P. and h'. |. (iarnson, W illiam Lloyd 
iianisoii /A'ov /.syiy . fhe Story of his Life told h\ his Clnhhen (4 
vols , New York, i88«)-i88<d, which is indispensable for the student 
of the anti-slavery struggle in America. Caildwin Smith's The Moial 
Critsadei : a Hiographical Essay on W'illiam Lloyd Garrison (New 
York, 1892) IS a brilliant sketch. 

GARRISON, originally a term for stores or supplies, also a 
tleiciiec or protection, now confined in meaning to a body of 
troojLs stationed in a town or fortress for the purpose of defence. 
In form the w^ord is derived from the (). i'V, garison, modern 
gnerison^ from guerir, to furnish with stores, to preserve, but in 
Its later meaning it has been confused w'ith the Fr. garnison, the 
regular word for troops stationed for purposes ol defence. In 
Fnglish “ garnison ” W'as u.sed till the i6th century, when “gar- 
Mson ” took its place. In the British army “garrison troops," 
c^pecially “garri.son artillery,’’ are troops trained and employed 
lor garrison work as distinct from field operations. 

GARROTE (Spanish for “ cudgel "), an appliance used in 
Spain and Portugal for the execution of criminals condemned 
to death. 'Fhe criminal is conducted to the place of execution 
(which is public) on horseback or in a cart, wearing a black 
tunic, and is attended by a procession of priests, ^c. He is 
seated on a .scaffold fastened to an upright post by an iron collar 
(th(‘ garrote), and a knob worked by a screw’ or lever dislocates 
his spinal column, or a .small blade severs the spinal column at 
the base of the brain. (See C'apital Pitnisiimknt.) Originally a 
stout cord or bandage w^as tied round the neck of the criminal, 
who was seated in a chair fixed to a post. Between the cord and 
the neck a stick was inserted (hence the name) and twisted till 
strangulation ensued. 

“ Garrotting ” is the name given in Englaml to a form of 
roblHTy with violence which became rather common in the 
winter of 1862-1863. The thief came up behind his victim, 
threw a cord over his head, and tightened it nearly to strangula- 
tion point, while robbing him. An act of 1863, imposing the 
jxnally of flogging in addition to penal .servitude for this offence, 
liad the effect of .stopping garrotting almost entirely. At any 
rate, the practice was (‘hecked ; and, though the opponents of 
any sort of flogging refuse to admit that this was due to the 
])onalty, that view has ahvays been taken by the F^nglish judges 
who had experience of such cases. 

GARRUCHA, a seaport of south-eastern Spain, in the province 
of Almeria : on the Mediterranean Sea and on the right bank of 
the river Antas. Pop. (1900) 4461. The harbour of Garrucha, 


which is defended by an ancient castle, affords shelter to large 
ships, and is the natural outlet for the commerce of a thriving 
agricultural and mining district. Despite its small size and the 
w^ant of railway' communication, Garrucha has thus a consider- 
able trade in lead, siUer, copper, iron, esparto gra.ss, fruit, &c. 
Besides sea-going ships, many small coasters enter in ballast, and 
clear with valuable cargoes. In 1902, 135 vessels of 390,000 tons 
entered the harbour, the majority being British or Spanish ; and 
in the same year the value of the exports reached jf4 78,000, and 
that of the imports £128,000. Both imports and exports trebled 
their value in the ten years 1892-1902. 

GARSTON, a seaport in the Widnes parliamentary division ol 
Lancashire, England, on the Mersey, 6 m. S.E. of Liverpool. 
J*op. (1891) 13,444 ; (1901) 17,289. The docks, belonging to the 
lAindon 8: Nortli Western railwav company, employ most of the 
working population. 'Fhere is about a mile of (juayage, wdth 
special machinery for the shipping of coal, which forms the cliiel 
article ol export. 

GARTH, SIR SAMUEL (1661-1719), Engli.sh physician and 
poet, was born ol a good Yorkshire family in 1661. He entered 
I’eterhousc, Cambridge, in 1676, graduating B.A. in 1679 and 
M.A. in 1684. He took liis M.D. and became a member of the 
C ollege of Physicians in 1691 . In 1607 he delivered the Harveian 
oration, in which he advocated a scheme dating from some ten 
years back for providing dispensaries for the rebel of the sick 
poor, as a protection against the greed of the apothecaries In 
1699 he published a mock-heroic poem, 7 'he Dispensary^ in six 
cantos, which had an instant success, passing through three 
editions within a year. In this he ridiculed the apothecaries and 
their allies among the physicians. The poem has little interest at 
the present day, except as a proof that the heroic couplet w'as 
written with smoothness and polish before the days of Pope, 
(iarth was a member of tlie Kit -Rat Club, and hec'ame the leading 
physician of the Whigs, as Radcbffe was of the Tories. In 1714 
he was knighted by (ieorge I . and he died on the 181I1 of January 
1719. He wTote little besides his best-known work The Dispen- 
sary and ('laremonty a moral epistle in \erse. He made a Latin 
oration (1700) in praise of Dryden and translated the Life of 
Otho in the fifth volume of Dryden's Plutarch. In 1717 he edited 
a translation ol Ovid's Metamorphoses, himself supplying the 
fourteenth and part of the fifteenth book. 

GARTOK, a trade-market of Tibet, situated on the bank of the 
Indus on the road between Shigatse and Leh, to the east of Simla. 
In accordance wdth the 'Fibet treaty of 1904, (iartok, together 
with Yatung and Gyantse, w^as thrown open to British trade. 
On the return of the column from Lhasa in that year Garlok was 
visited by a party under C aptain Ryder, who found only a few 
dozen people in winter quarters, their houses being in the midst 
of a bare plain. In summer, however, all the trade between 
Tibet and ladakh passes through this place. 

GARY, a city of Lake county, Indiana, U.S.A., at the southern 
end of l^ke Michigan, about 25 m. S.E. of Chicago, III. Pop. 
(1910, census) 16,802. (iary is served by the Baltimore & 
Ohio, the Lake Shore & Michigan Southern, the Michigan Central, 
the Pennsylvania, the Wabash, and (for freight only) the 
('hicago, Lake Shore & Eastern, and the Indiana Harlxir Belt 
railways, and by several steamship lines plying the (ircat Lakes. 
"Fhere are about 21 sq. m. wdthin the municipal limits, but the 
city lies chiefly within a tract of about 8000 acres composed at the 
time of its settlement mainly of sand dunes and .swamps inter- 
sected from east to west by the Graml Calumet and the Little 
Calumet rivers, small streams respectively about i and 3 m. S. 
of the lake shore. In 1906 the llnited States Steel Corporation 
bought this tract to establish on it a great industrial community, 
as direct water connexion with the Lake Superior ore region was 
possible, and it was comparatively accessible to West Virginia 
coal and Michigan limestone, with unusual railroad facilities. 
The Steel Corporation began the actual building of the town in 
June 1906, the first step being the installation of an elaborate 
system of sewers, and of mains and conduits for the distribution 
of w’ater, gas and electricity. The water-supply is taken from the 
lake at a point 2 m. offshore by means of a tunnel. These public 
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Utilities the Steel Corporation controls, and it has built about 
500 dwellings, two hotels, a bank, and its own plant. A small 
patch of land, now within the limits of the city, has been from the 
beginning in the hands of private owners, but the remainder of 
the lots (except those already sold) are owned by the Stet*! 
Corporation, and are sold under certain restrictions intended to 
prevent real estate speculation, to guarantee bona fide improve- 
ment of the property, and to restrict the sale of intoxicating 
drinks. Between the Grand Calumet river (which has been 
dredged out into a canal) and the lake lies the plant of the Steel 
Corporation, covering about 1200 acres. All the machinery in 
this great plant is driven by electricity from generators whose 
motive power is supplied by the combustion of gases from the 
blast furnaces. From the same sources is also supplied the 
electricity for lighting the city. The rail mill is operated by 
three-phase induction motors of from 2000 to fiooo horse-power 
capacity. The city was chartered in i9o() and was named in 
honour of Elbert Henry Gary (b. i84()), chairman of the board oi 
directors and chairman of the finance committee of the United 
States Steel Corporation. 

GAS, a general term for one of the three states of aggregation 
of matter ; also more specifically applied to coal-gas, the gaseous 
product formed in the destructive distillation of coal or other 
carbonaceous matter (see below, section Cas Mannlacturc ; for 
gas engines see the separate heading Gas Enoine). 

The Gaseous Matter is studied under three physical 

phases - solids, liquids and gases, the latter two being sometimes 
grouped as “ fluids.” The study of the physical properties of 
fluids in general constitutes the science of hydromechanics, and 
their applications in the arts is termed hydraulics ; the special 
science dealing with the physical properties of gases is named 
pneumatics. 

The gaseous fluid with which we have chielly to do is our 
atmosphere. Though practically invisible, it appeals in its 
properties to other of our senses, so that the evidences of its 
presence are manifold. Thus we feel it in its motion as wind, 
and observe the dynamical effects of tliis motion in tlie quivtT 
of the leaf or the motion of a sailing ship. It offers resistance to 
the passage of bodies through it, destroying their motion and 
transforming their energy — as is l)etra\"ed to our hearing in the 
whiz of tlie rifle bullet, to our sight in the flash of the meteor. 

The practically obvious distinction between solids and fluids 
may be stated in dynamical language thus : — solids can sustain 
a longitudinal pressure without hieing supported by a lateral 
pressure ; fluids cannot. Hence any region of space enclosed 
by a rigid boundary can be easily filled with a fluid, which then 
takes the form of the bounding surface at every point of it. But 
here we distinguish between fluids according as they arc gases 
or liquids. The gas will always completely fill the region, however 
.small the quantity put in. Remove any portion and the re- 
mainder will cx})and so as to fill the whole space again. On the 
other hand, it requires a definite quantity of liejuid to fill the 
region. Remove any portion and a part of the s'pace will be 
left unoccupied by liquid. Part of the liquid surface is then 
otherwise conditioned than by the form of the w^all or bounding 
surface of the region ; and if the portion of the wall not in con- 
tact with the liquid is removed the form and quantity of the 
liquid are in no way affected. Hence a liquid can be kept in an 
open vessel ; a gas cannot so be. 'lo quote the differentia of 
Sir Oliver Lodge : “ A solid has volume and shape ; a liquid 
has volume, but no shape ; a gas has neither volume nor shape.” 

It is necessary to distinguish between a gas and a ” vapour.” 
The latter possesses the physical property stated above which 
distinguishes a gas from a fluid, but it differs from a gas by being 
readily condensible to a liquid, either by lowering the temperature 
or moderately increasing the pressure. The study of the effects 
of pressure and temperature on many gases led to the introduction 
of the term “ permanent gases ” to denote gases which were 
apparently not liquefiable. The list included hydrogen, nitrogen 
and oxygen ; but with improved methods these gases have been 
liquefied and even solidified, thus rendering the term meaningless 
(see Liquid Gases). The term “ perfect gas ” is applied to an 


imaginary substance in which there is no frictional retardation 
of molecular motion ; or, in other words, the time during which 
any molecule is influenced by other molecules is infinitesimall)^ 
small compared with the time during which it traverse's its mean 
free path. It serves as a means of research, more parlicularly 
in mathematical investigatkins, the simple laws thus deduced 
being subsequently modified by introducing assumptions in 
order to co-ordinate actual experiences. 

The gaseous state was well known to the aneients ; for in- 
stance, in Greek cosmology, ” air " (7ri cP/m) was one of the funda- 
mental elements. The alchemists used such terms as spiritus, 
flatus, halitus, aurOy emanalio nubila, \c., w'(;rds implying a 
“ wind ” or “ breath.” The word ” gas ” wais invented by 
J. B. van Helmont in his Ortus posthumously published 

in 1648, in the course of his description of the gas now known 
as carbon dioxide. He found that charcoal on burning yielded 
a “ spirit,” w'hich he named spirt lus sylvestris on account of its 
supposed untamable nature (“ Gas sylvestre sive incoereibile, 
quod in corpus cogi non potest visibile ”) ; and he invented 
the word ” gas ” in the expression : ”... this .spirit, hitherto 
unknown, ... 1 call by a new name ” (” liunc spiritum, 
incognituin hartenus, novo nomine gas voco ‘). 'the word was 
suggested by the Cir. chaos, for he also writes: ” I have 

called this spirit gas, it being scarcely distinguishable from the 
Chaos of the ancients ” (” halituin illuin Gas vocavi, non longe 
a Chao veterum secrctum ”). 'fhe vi(‘w that the word w'as 
suggested by the Dutch geest, spirit, is consequently erroneous. 
Until the end of the 18th century the word ” air,” qualified b) 
certain adjccti\ cs, was in common use for most oi the gases known 
“• a custom due in considerable measure to the important part 
which common air played in chcmi( al and physical investigations. 

The study of gases may be divid(‘d into two main branches : 
the physical ami the clicmiial. The former investigates es.sen- 
tially general properties, such as the w'eight and density, the 
relation between pressure, volume and temperature (pie/ornetric 
and thermoinetric properties), ('alorimctric properties, diffusion, 
viscosity, t'lectrical and thermal (‘ondiu tivity, Ac., and generally 
properties independent of composition, 'rhi'.se subjects are 
discu.ssed in the articles Density; TnERMOMETkv ; ('alori- 
METRY ; Diffusion; (onduction of Heat ; and Condensa- 
tion OK Gases, The latter has for its province the preparation, 
collection and identification of gases, and the volume ri'lations 
in wdiich th(*y combine ; in general it di'als with s])ecific jiro- 
perties. 'Fhe historical develoi)ment of the ( hemistry of gase.s- 
pneumatic chemistry — is treated m the article (’iiemi.siky ; the 
technical analysis of gaseous mixtures is treated below under 
Gas Analysis, Connecting the experimental study of the physical 
and chemicid properties is the immense theoretical edifice 
termed the kinetic theory of ga.ses. 'J’his subject, which is dis- 
cussed in the article Molec ule, has h)r its purjio.si' ( 1 ) the derixa- 
tion of a physical structure of a gas which will agree with the 
experimental observations of the diverse jihysical jiroperties, 
and (2) a correlation of the physical profierties and chemical 
composition. 

Gas Analysis . — The term ” gas analysis ” is given to that 
branch of analytical chemistry which has for its object the 
quantitative determination of the components of a gaseous 
mixture. The chief ajiplii ations are found in the analysis of flue 
gases (in which much information is gained .»s to the complete- 
ness and efficiency of combustion), and of coal gas (where it is 
nece.s.sary to have a product of a definite composition within 
certain limits). There are, in addition, many other branches 
of chemical technology in which the methods are employed. 
In general, volumetric methods are used, i.e. a component is 
absorbed by a suitable reagent and the diminution in volume 
noted, or it is absorbed in water and the amount determined 
by titration with a standard solution. Exact analysis is difficult 
and tedious, and consequently the laboratoi*)’’ methods are not 
employed in technology, where time is an important factor and 
moderate accuracy is all that is necessary. In this article an 
outline of the technical practice will be given. 

The apparatus consists of (i) a measuring vessel, and (2) a 
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series of absorption pipettes. A convenient form of measuring 
vessel is that devised by W. Hempel. It consists of two 
vertical tubes provided with feet and connected at the bottom 
by flexible rubber tubing. One tube, called the “measuring 
tube,” is pr()\ ided with a capillary stopcock at the tup and 
graduated downwards ; the other tube, called the “ level tube,” 
is plain and open, 'l‘o use the apparatus, the measuring tube 
is coTupIetely liiled with water by pouring water into both tubes, 
raising the level tube until water overflows at the stopcock, 
which is then turned. The tt'st gas is brought to th ‘ stopcock 
by means of a fine tube which has beeji previously filled with 
water or in which the iiir has been displaced by running the gas 
through, lly opening the stopcock and lowering the level tube 
any desired quantity of the gas can be aspirated over. In cases 
where a large quantity of gas, suflicient for several tests, is 
to be collected, the measuring tulxj is replai ed by a large bottle. 

The volunu* of the gas in the measuring tube is determined by 
bringing the water in both tulx*s to the same level, and reading 
the graduation on the tul)e, avoiding parallax and the other errors 
associated with recording the coincidence of a graduation with a 




(Ily permission of Messis. Uaird S: TatltMk.) 

Fio. I. Fig. 2. 

meniscus, 'l ive tcrnperatiirt! and atmosplveric ])ressurc arc simul- 
taneously noted. Jf the tests be carried out rapidly, the tem- 
perature and pressure may be assumed to be constant, and any 
diminution in volume due to the absorption of a constituent may 
l>e readily expressed as a penentage. Jf, however, the teni- 
])erature and pressure vary, the volumes are reduced to o® and 
760 rnm. by means of the formula V(I’ - /^)/(H- *oo366/)7(*o, 
in which V is the observed volume, P the barometric pressure, p 
tlie vapour tension of water at the temperature / of the cxjieri- 
ment. This reduction is facilitated by the use of tables. 

Some common forms of absorption pipettes are showm in figs. 
1 and 2. The simf)ler form consists of two bulbs connected 
at the bottom by a wide tube. The lower bulb is provided wdth 
a smaller bulb bearing a capillary tlirough which the gas is led to 
the apparatus, the higher bulb ha.s a wider outlet tube. The 
iirrangemcMU is mounted vertically on a stand. Sometimes the 
.small bulb on the left is omitted. The form of the pipette varies 
with the nature of the absorbing material. For solutions W'hich 
remain permanent in air the two-bulbed form suflices ; in other 
cases a composite pi[)ctte (fig. 2) i.s employed, in which Uie 
absorbent is protected by a second pipette containing water. In 
the cose of solid reagents, f.g. phosphorus, the alworbing bulb 
has a tubulure at the bottom, 'i’o use a ])ipette, the absorbing 
lirjuid is brought to the outlet of the ca]ullary by tilting or by 
squeezing a rubber ball fixed to the wide end, and the liquid is 
maintained there by closing with a clip. The eapillary is con- 
nected with the measuring tube by a line tube previously filled 
with water. 'I'he clip is removed, the stopcock opened, and the 
level tube of the measuring apparatus raised, so that the gas 
passes into the first bulb. There it is allowed to remain, the 
pipette being shaken from time to time. It is then run back into 
the measuring tube by lowering the level tube, the stopcock is 
closed, and the \'olume noted. 'I'hc operation is repeated until 
there is no further absorption. 


The choice of absorbents and the order m which the gases arc 
to be estimated is strictly limited. (Confining ourselves to cases 
where titration methods are not employed, the general order is 
as follow's : carbon dioxide, olefines, oxygen, carbon monoxide, 
hydrogen, metlmne and nitrogen (by difference). This scheme is 
particularly applicable to coal-gas. Clarbon dioxide is absorbed 
by a potash solution containing one part of potash to between 
two and three of water ; the stronger solution absorbs about 40 
\'olumes of the gas. The olefines — ethylene, fe.— are generally 
absorbed by a very strong sulphuric acid prepared by adding 
sulphur trioxide to sulphuric acid to form a mixture which 
solidifies when slightly cooled. Bromine water is also employed. 
Oxygen is absorbed by stick phosphorus contained in a tubulated 
piptilte filled with water. The temperature must be above 18® ; 
and the absori)tion is prevented by ammonia, olefines, alcohol, 
and some other substances. An alkaline solution of pyrogallol 
is also used ; this solution rapidly absorbs oxygen, becoming 
black colour, and it is necessary to prepare the solution 
immediately before use. Carbon monoxide is absorbed by a 
solution of cuprous chloride in hydrochloric acid or, better, in 
ammonia. When small in amount, it is l^etler to estimate as 
carbon dioxide by burning with oxygen and absorbing in potash ; 
when large in amount, the bulk is absorbed in ammoniacal 
cuprous chloride and the residue burned. Hydrogen may be 
estimated by absorption by heated palladium contained in a 
capillar)' through which the gas is passed, or by exploding (under 
reduced pressure) with an excess of oxygen, and measuring the 
diminution in volume, two-thirds of which is tlie volume of 
hydrogen. The explosion method is unsatisfactory when the gas 
is contained over w'atcr, and is improved by using mercury. 
Methane cannot he burnt in this way even when there is much 
hydrogen present, and several other methods have been pro- 
])osed, such as mixing with air and aspirating over copper oxide 
heated to rerlncss, or mixing w'ith oxygen and burning in a 
platinum tube healed to redness, the car])on dioxide formed 
being estimated by absorption in potash. Cases soluble in w'aler, 
such as ammonia, hydrochloric acid, sulphuretted hydnigen, 
sulphur dioxide, 8:0., arc estimated by passing a know’n volume of 
the gas through water and titrating the solution with a standard 
.solution. Many types of ai>sorplion vessel are in use, and the 
standard solutions arc generally such that 1 c.c. of the solution 
corresponds to i c.c. of the gas under normal conditions. 

Many forms of composite gas-apparatus are in use. One of the 
commonest is the Orsat shown in fig. 3. 'i he gas is measured in 
the graduated cylinder on the right, w'hich is surrounded by a 
w'atcr jacket and provided w ith a levelling bottle. At the top it is 
connected by a eapillary lube bent at right angles to a series of 
al)sorbing vessels, the connexion 
being effected by stopcocks. These 
ves-sels consist of two vertical 
cylinders joined at the bottom 
by a short tube. The cylinder 
in direct communication w’ith tlie 
capillary is filled with glass tubes so 
as to expose a larger surface of the 
absorbing solution to the gas. The 
other cylinder is open to the air 
and serves to hold the liquid 
ejected from tlie absorbing cylin- 
der. Any numl>er of bulbs can be 
attached to the horizontal capillary ; 
in the form illustrated there are 
four, the last being a hydrogen 
pipette in which the palladium is 
heated in a horizontal tube by * 

a spirit lamp. At the end of the ^ 

horizontal tube there is a three- 

way cock connecting with the air or an aspirator. To use 
the apparatus, the measuring tube is completely filled with 
water by raising the levelling bottle. The absorbing vessels 
are then about half filled witli the absorbents, and, by 
opening the cocks and aspirating, tlie liquid is brought so as 
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completely to fill the bulbs nearer the capillary. The cock.s 
are then closed. By opening the three-way cock to the supply of 
the test gas and lowering the levelling bottle, any desired amount 
can be drawn into the measuring tube. The absorption is effected 
by opening the cock of an absorbing vessel and raising the level- 
ling bottle. The same order of absorption and general directions 
pertaining to the use of ITcrnpel pipettes have to be adopted. 

Although the earliest attempts at gas analysis were made hy 
Scheele, Priestley, Cavenrli.sh, I^voisicr, Dalton, Cay Liissnc and 
others, the methods were first sy.stematized l*y R. IhmM-n, who 
1)1 ‘gan his researchc*s in lie embodied his result®’ in his < lassical 

Casometns(he Methndcn (1^57, .second edition 1^77), a work trans- 
l.ifed into English ^’y 11 . Rosco(‘. ('leineiis Winkler contributed 
two works, AnleHiiiifj ziir rhenuschen Liute^suihuu^ dcr 1 ndustricfia^e 
(1H76-1877) and Lchyhmh der tcchnischvn (in^aualvse (2nd ed., 1802), 
bt)th of which are very valuable for tlie cinnmercial applications of 
llu* methods. VV. Hemiiel’s rc.scarches are given in his A- rue Methodc 
zttr Aiiftlvse der Case (1880) and Ciasanulytische Methodrn (1800, pd 

ed. I poo). MaNUFACTURK 

I. lllumiiiaiitig Cos . — The first pniclical application of gas 
distilled from I'oal as an illuminating agent is generally a.s- 
Historicai William ATurdocli, wlio between the years 

'of 1702 and 1802 demon.strated the possibility of 
making gas from coal and using it as a lighting agent on 
a large scale. Prior to ibgi, however, Dr John (‘layton, 
dean of Kildare, filled Idadders witli inflammable gas obtained 
by the distillation of coal, and showed that on pricking the 
bladders and applying a light to the escaping gas it burnt 
with a luminous flame, and in 1726 Stephen Hales published 
the fact that by the distillation of 158 grains of Newcastle 
coal, 180 cub, in. of inflammable air would be obtained. Jean 
Pierre Minckclers, professor of natural philosophy in the 
university of l.oiivain, and later of chemistry and physics at 
Maeslricht, made experiments on distilling gas from coal with 
the view of obUiinirig a permanent gas sufficiently light for 
filling balloons, and in 1785 experimentally lighted his lecture 
room with gas so obtained as a demonstration to his students, 
but no commercial application was made of the fact. J.ord 1 )un- 
donald, in 1787, whilst distilling coal for the production of tar and 
oil, noticed the formation of inflammable gas, and even used it 
for lighting the liall of Culross Abbey. Tt is clear from these 
facts that, prior to Murdoch’s experiments, it W'as known lliat 
illuminating gas could be obtained by the destructive distillation 
of coal, but the experiments which he began at Redruth in 1792, 
and which culminated in the lighting of Messrs lioulton, Walt 
Co.'.s engine works at Soho, near Birmingham, in 1802, un- 
doiilitedly demon.strated the practical possibility of making the 
gas on a large scale, and burning it in sucli a way as to make 
coal-gas the most important of the artificial illuminants. An im- 
pression exists in Cornwall, where Murdoch’s early experiments 
were made, that it was a millwright named Hornblower who 
first suggested the process of making gas to Murdoch, but, as 
has been shown, the fact that illuminating gas could be obtained 
from coal by distillation was known a centur)' before Murdoch 


I of his proces.s. He then proceeded to float a company, and in 
! 1807 the first public street gas lighting took place in ikdl Mall, 
whilst in 1809 he applied to parliament to incorporate the* National 
Heat and Light Company with a capital of half a million sterling. 
This application was opposed by Murdoch on the ground of 
his priority in invetition, and the bill was thrown out, but coining 
to parliament for a second time in iSio, Winsor succeeded in 
. getting it passed in a very much curtailed form, and, a charter 
being granted lat('r in 1812, the company was called the Chartered 
■ (ias Light and Coke (bmpany, mid was the direct forerunner of 
; the present T/nidon (las Light and (bke (bmpany. ])iiring this 
; period Frederick (\ Acciim Dr \V. Henry and 

i S. Clegg did so much by their writings and bv the improvements 
I they introduced in the manufacture, di.stribulion and burning of 
I coal gas, that their names have become inseparably connected 
' with the subject. 

In 1813 WestminsttT Bridge, and in the following year the 
streets ol 'Vestminster, were lighted with gas, and in 1816 it 
became common in London. After this so rapid was 
the progress of this new* mode of illumination that in growth 
the course of a few^ years it was adopted by all tlic of gas 
principal towns in the Ihiiled Kingdom for lighting 
streets as wtII as shojis and public edifices, in private houses it 
found its way more slowly, ])artly from an apprehension of 
danger attending its use, and partly from the tliscomfort whicli 
I was experieiiC(‘(l in many cases through the gas being distributed 
without purification, and to the can’less and imperfect manner 
in which the service pipes were first fitted, it was during the 
last four decades of the jgth century that the greatest advance 
was made, this jXTiod having been markt'd not only by many 
improvements in the manufacture of illuminating gas, but hy a 
complete revolution in the methods of utilizing it for the pro- 
duction of light. In 1875 the J.ondon Argand, giving a duty of 
3*2 candles illuminating power per cubic fix »t of ordinary 1 0 candle 
gas, was looked upon as the most perfect burner of the day, 
and little hope was entertained that any burner capable of 
universal adoption would surpass it in its power of (K’X’cloping 
light from the combustion of coal gas: but th(‘ tlo.se of the 
centur;y found the incande.scent manllt* and the atmospheric 
burner yielding six times the light tlial was given by the Argand 
for the consumjnion of an etpial volume of gas, and to-day, 
! by supplying gas at an increased pressure, a light of ten times 
I the power may be obtained. Since the ads ent of t he incandescent 
I raanllt*, the efficiency of wliich is di‘pcii(lcnl ujxjii the Jieating 
power of the gas more than on its iJIuininaling power, the manu- 
facture of coal gas has undergone considerablt* modifications. 

('oal, the niw’ material tioni whi* li tlie gas is ]>iO(iiut‘tl l>v a 
process of Ueslnictive distillation, varies v<*ry widelv in composition 
(.sec CoAi ), and it is onlv the class ol coals rich in hydiogon, 
known as Int uininou'. to.il, th.il c.ui with acb'aiiMgc he 
utilized in gas manutartnre ('o.ds of this charat I«t are 
I obtained in England trom the No wca.slle and nnrh.un la id, 

South Yorkshire, Derbyshire and llarn.sley dishicts ami an idea of 
I their ultimate fomposit ion may he derived from lln‘ lullowing table; — 


made his experiments, 

and the most that c.an | UarlKin. j] 

be claimed for him is ”7 „ '7 i 

*1 . y 4.1,, Newcastle gas coal . . . 82-10 1 

that he made tht first Durham gas coal . , I 84 M4 i 

successful application of south Yorkshin* .silkstoue , 80-40 

it on a practical scale. | Derliysliire .silkstone . . 70-<g) : 

In 1799 a Frenchman j^BamsIey gas coal . 75 'f >4 ^ 

named Philippe Lebon ~ 

took out a patent in Paris for making an illuminating gas from 
wood, and gave an exhibition of it in j8o2, which excited a con- 
siderable amount of attention on the luiropean continent. It was 
seen by a Herman, F. A. Winsor, who made I-ehon an offer for his 
secret process for Germany. This offer was, however, declined, 
and Winsor returned to Frankfort detennined to find out how 
the gas could be made. Having quickly succ eeded in discovering 
this, he in 1803 exhibited before the reigning duke of Brunswick 
a series of experiments with lighting gas made from wood and 
from coal. Looking upon London as a promising field for 
enterprise, he came over to England, and at the commencement 
of 1804 took the Lyceum theatre, where he gave demonstrations 
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Onr knowl<*dgf* of the composition of coal i^^ Imnlctl to the total 
amount ot carlion, hydiogen, nilrog»*Ti, oxygfu .uid Joroign materials 
which it contains; and at pre.sent we know ])ractlcallv but little ol 
the W'av in which these bodn*s are coinhined. This being .so, the 
ordinary analysis of a coal atJords ]>nt little indication o‘ it.s value 
for ga.s-making purpos(‘.s, wMiith can only be really satisfactorily 
arriveri at by e\li nde<l use on a practi(.il seal*- Bituminous coal, 
how^'ver, inav be lookfd upon .is conlaiiiing carbon and also simple 
hvdnKcUbons, siu h as .some of the higher nu-mbers of llie jiar.ilftn 
: cries, and likewisi^ org.inie bodies containing (.iibon, hydrogen, 
nitrogen, oxvgen ami snhihur. 

On snhmittinu a complex substance of this charai ter to destructive 
distillation, it will be found th.it the vield and qu.ihlv of the products 
w'lM vary very considerably wifli th«' tenquiat ure existing m the 
ieloris>. with the size of the charge oi coal used, with its distribution 
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in the retort, witli tho length of time the distillation has been going 
on, and with an infinity of other factors of a more or less complex 
nature. If bituminous coal is distilled at a low tempera- 
d/IT- the tar is found to contain considerable quantities of 

tUlatlon paraliin oils; and there is no doubt that paraffin 

of coat hydrocarbons arc jiresent in the original coal. These 

parahms, under the influence of heat, split up into .simpler 
members of the* same series and into olefines ; and if we imagine the 
action in its siinplc.st form, we sliould have tlic gases, as they were 
evohed, consisting of (say) etham; an<l ethylene. The.se have now 
to pass down the lurated retort on their way to the a.scen.sion pipe, 
and tlie contact with the heated sides of the retort, and the baking 
Irom the radiant heat in the retort, set up an intiiiity of changes. 
Ethane, when heated to this degree, .splits up into ethylene and 
hydrogen, whilst ethylene decomposes to methane and acetylene, 
and the acetylene at once polymerizes to benzene, styrolcne, rctcnc, 
tMx. A portion also condenses, and at the same time loses .some 
hydrogen, becoming naphthalene ; and the conqiound.s so formed 
by interactions amongst them.selves build 11 j) the remainder ot the 
hydrocarlions pre.sent in the coal tar, whilst the organic sub.stances 
containing oxygen in the coal break down, and cause the formation 
of the phenols in the tar. 

There is very little doubt that tlie general course of the decom- 
positions follows these lines; hut any such .simjile explanation of 
tlie actions taking jilace is rendered imjio.ssible by the fact that, 
instead o( the hnMking-dowii of the hydrocarbons being comjdeted 
in the co.il, and only s<*rondary reactions taking place in the retort, 
in praclice Uie hydrocarbons to a gnsat extent leave the coal as the 
vapours of condensilile hydiocarhons, and tlie breaking down of thc.se 
to .sncli simple gasivuis comjiounds as elliylenc is jnoceeding in the 
retort at the .same time as tlie lireaking iqi of the ethylene already 
formed into acetyleiu* and methane, and tJie jiolymenzation of the 
former into higher conqidunds. Starting with a .solid hydrocarlion 
of deliiiiti* coinpo.siti(m, it would 1)(‘ theoretically possible to deconi- 
])Ose it entirely info carbon, hydiogen, ethylene and methane, 
and, by ia])idly lemoving the.se from the heating zone before any 
secondary actions took place, to jn event formation of lai. lint any 
such ideal is liopeless in nractice, as the coed is not a definite com- 
pound, and it is inipo.s.sihle to .sidiject it to a fixed temperature. 

H the retorts are at a temjierature of 1000** C. when the charge of 
coal is j)ut in, the temperature of the distillation will vary from about 
fjffect of ^ walls, to al^out /foo" C\ in the centie ol 

iempera- the coal ; and in the same way, in the space above the coal, 
tore fa the })roducts which come in contact with the sides of the 
retort, letort are healed to looo'^ C., whilst the gas m'ar the coal 
is prohalily healed to only (>00“ ('. Moreover, the ga.ses 
and vaiiours m the retoit are Hul»|ected to a peiiod ol heating whuh 
varies widely with the distance fioni the inouth of the retort of tiie 
coal tliat is undergoing t arhonization 'I'lu' g.is developed by the 
coal near the mouth ot the reloit is cjuu kly washed out into the 
ascension pipe by tlie push of the gas behind, and the jieriod for 
which It lias been exposed to the radiant heal from the walls ol the 
retort is pr*icfi(all\ nil ; whilst tin; gas evolved in the portion of tlu* 
lelort lartliesl lioni the mouthinete has only its own rate of evolution 
to drive it loiwaid, .ind has to lravei.se the longest run pos.sible in 
the retort, e\pos<(l (lining the whole of that ])eriod to radiant heat 
.ind to contact with tlie highly heated .surface of the retort itself. 

I lence we find that the tar is formed of two distinct .sets of products, 
the hist due to incomplete deioiiqx^sition and the second to secondary 
leactious due to the jirodiicls ol the decomposition being kept too 
long in tlu* zone ol heat. 

(If the first class, the light paraliin oils and pilch may be taken as 
exanijdes ; whilst lieuzene, najtlithaleiie and letoit caibon rcpiv.sent 
the .second, 'flie formation ot the second class of bodies is a gicat 
los.s to the gas mauntiu.tnn'i, as, with the exception of the trace of 
benzene carried with the gas as vapour, these jiroducts are not only 
useless in the gas, but one of them, naphthalene, is a serious trouble, 
because any liaie carrii'd forward by tlie gas coiideii.scs with .sudden 
changes ot temperature, and causes olistnictions in the service pipc.s, 
whilst their j^reseiice in tlie tar means tlu* loss ol a very large pro- 
]>or1ion of the illuminating con.stitiients of the gas. Mor(*ovcr, these 
secondaiy products caiinol be succes.sfully reduced, by further hoat- 
ing, to smqiler hydrocarbons ol any high illuminating value, and 
such bodies as naphthalene and anthracene have .so great a stability 
that, when once lormed, they resist any etiorts again to decomj>ose 
them by heat, .short of the temperature which bleaks them up into 
methane, carbon and hydrogen. 

The ammonia is derived from the nilrogen present in the coal 
i umbiuing with hydrogen during destructive distillation, tlie nitrogen 
liecoming di.stributi'd amongst all three cla.s.ses of products. The 
following table will give an apiiroximatv* idea of the ])roportions 
winch go to eacli : 


f’er cent . 

Nitrogen as ammonia 14*50 

„ as cyanogen i jjr* 

„ free m gas and combined in tai . . 35-2^» 

„ remaining in coke |8*o8 


The effect produced by .alteration in the temperature of the retort 
ujHjn the conqio.sition of both gas and tar is very marked. As the 
teinpemture is raised, the yield of gas from a given weight of coal 
incrca.ses ; but with the increase of volume there is a marked decrease 
in the illuminating value of the gas evolved. Lewis T. Wright found, 
in a series of experiments, that, when four portions of the .same coal 
were distilled at temperatures ranging from a dull red heat to the 
highest temperature attainable in an iron retort, he obtained the 
following results as to yield cind illuminating power : — 


Temperature. 

Cubic ft. of 
Gas per ton. 

Illuminating 

I'ower, 

Candles. 

Total 
Candles 
]H*r ton. 

T. Dull red 

8 ,^ 5 ° 

20*5 

33 -95° 

1 2. Hotter .... 

f),b93 

17*8 

34-5l« 

3* 

4. Bright orangti . 

10,821 

16*7 

36*140 

12,006 

15*6 

37*460 

Co 

mposition of the Gas. 



I- 

2 . 

4* 1 


J’er cent. 

Per cent. 

I’er cent. 

Hydrogen .... 

38*09 

43-77 

48*02 

Marsh gas .... 

42*72 

34-5‘> 

30*70 

Olefines .... 

7-55 

5-«3 

4-5» 

Carbon mom^xidf . 

8*72 

12*SO 

1 po6 

Nitrogen .... 

2*(;2 

3-4‘> 

2*Sl 



T 00-00 

I 00 * 0 (.) 


The gas analy.sis of No. 3 w'us lost, but tlie illiiminatiiig ]iov.i‘r 
.shows that it was intermediate in composition between Nos. 2 and 4. 
From this it will be seen that, with the increase ot temi>erature, the 
hydrocarlions — thi* olclines and marsh gas .series — gradually break 
up, depositing carbon in Ihi* crowm of the letort, and liberating 
liydrogen, the percentage ol which steadily mciea.ses with the rise ol 
temperature. 

The tar formed i.s affecti‘d to an even gn*ater extent than the gas by 
alterations in the temperature at whicli the destructive di.stillation 
lakes place. The lower the temperature, the .smaller wdll be the 
volume of gas jirodiiced, and the lighter the specific gravity of the 
lai, w’hilst with increase of tempeniture, tin* volume ol gas rapidly 
rises, and so does tlu* specific gravity ol the tar. Working with .1 
caking coal Wright ol)t.un**d the following r(*^iilN : 


Yield ol Gas 

‘ . I 

, S])ecifii' Gravity 

per ton, 

Cub. ft. 

1 

1 of 1 ar. j 

1 ' 

6,f>oo 

1 -086 

7,200 

1-120 1 

8,i>uo 

1-140 

10 , If )2 

1-1,54 

1 i,7o«» 

T *206 


Analy.sis of the tar .showed that the increase ot the specific gravity 
wiis due to the increase m the* (iiuiutity ot jiitch, which rose Iroiii 
28 -bi) to 64*08 % in the residuals ; whilst the ammonia, naphtha 
and light oils .steadily fell in quantity, the creosote and anthracene 
oils doing the same, but to a .smaller extent. Naphthalene also 
begins to show' in quantity in the tar as soon as the yield of gas reaches 
10,000 cub. It. per ton ot coal carbonized. 

In spite of these variations, how'evei, the products in tlieir main 
cliaracteri.stics will remain the same. Tlicy may lx* divided into 
(«) Solids, such as tlie coke and retort carlion ; {b) liquids, consisting 
of the tar and ammoniacal liquor ; and (c) gases, con.sisting of the 
unimrified coal gas. The proportions in which the products are 
approximately obtained from a ton ol gas coal have been given as 
follows ; — 

10,000 cul>. ft. of gas.=: 380 It) — 170 ]>er cent. 

10 gallons of tar . — 115 „= 3 -t „ 

G.-IS liquor > . . . 177 „= 7-9 „ 

Coke .... s- 1568 „ _7o*o „ 

2240 TOO-O 

The chief solid re.sidue, coke, is not absolutely pure carbon, as it 
contains the mineral non-volatile constituents which remain behind 
as ash when the original coal is burnt, and which, to a „ 
great extent, existed in the sap that filled the cells of the 
plant from which the coal was formed. I'he retort carbon 
formed as a dense deposit on the crowm of the retort by the action 
of the higli temperature on the hydrocarbons is, however, carl ion in 
a very pure form, and, on account of its density, is largely used 
for electrical purposes. 

* Liquor condensed from gas alone, without w*ash water. 
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The lupiitl products of the destructive distillation of coal are tar 
and auimoiiiacal lupior. Tar derived from ordinary bituminous 
Lla Id somewhat viscid li<piid, varymj? in specific 

•^nduclM. i*i to i-Jt. The ultimate comj)Osilion of 

^ ’ tar made m the l.ondon Gas Works is approximately 

as follows : - 


('arbon 

* 

Jlydrogc*!! 


Niliogen 

1*03 

Suljihur 

0*01 

Oxygen 

. 14*50 


1 00 *01^ 


These elements in tar are built up into an enormous number of 
compounds (see C'oal Tar), and its vahie as a l)y-j>roducf may be 
j^athered irom the fact that on fractional distillation it yields - (i) 
benzene and its homolopues, from which aniline, the source of most 
of the coal-tar colours, can be derived ; (2) carbolic acid, Irom which 
piciic acid, used as a liye, a poweriiil exjilosive, and to give the bitter 
flavour to some kinds of beer, is made, also many most valuable 
disinfectants ; (3) naphthalene, used for disinfecting, and also as the 
“ Albo-carhon ” emjiloyed in an enriching burner for gas; (4) pitch, 
extensively used in ])ath-making, from which such liodies as anthra- 
cene and saccharin c an be extracted. 

'I’he second liquirl ]iroduct of the destructive distillation of coal 
is the ammoniacal or gas hcpior, which consists of water containing 
ammonia .salts in .solution, jiartiy condensed from the hot gas, and 
partlv added to wash the gas in the scrubbers. It contains, as its 
principal constituents, ammonia, jiartly combined with carbonic 
acid and sulj^liuretted hydrog«*n to form compounds which are 
decomjiosed on boiling, witli evolution of ammonia gas, and ])artly 
combined with stronger acids to form comjiounds which rc'tpiire to 
be acted upon by a strong alkali before the ammonia contained in 
them can be lilieratc'd. The ammonia in the fiist class of com]iounds 
is technically sjioken of as “ free ” ; that present in the latter as 
“ fixed ” 'I'lie following analysis by I,. T. Wright will give an idc .i 
of the relative cjuantilies m which these compounds exist in the 
liipior : — 

Cit. mimes per litn*. 


j Xninionium .suhihide 
ITce Aminoninm carbonate 
( ‘Xmmonium chloiidi* 

I Ammonium thiocyanate 
, . . , I .\Tnmoniiim .siiljihate 
J'lxec Ammonium thiosulphate 
' Ainnionium teirocvanide 


3(rio 
1 -So 

O* To 

0-41 


Fiom a siientific. point ot view, the trim “ free ” i.s ab.solutcly in- 
con i‘Ct, and 111 using it the t.u-l imist lie clearly home in mind that 
in this case it merely stands lor ammonia, wliu h can be liberated on 
.siiiiplv boiling the Ikiuoi. 

The gas which is obtained by the destructive distillation of coal, 
an<l which we <-m})loy as our chii'l illuTninant, is not a detinitc com- 
]Kmnd, but a mechanical mixture of .‘^<’vc*ral gases, some 
Oaseous ^-jiuced to the low'est limit, in older to 

products. p,]]y possible the light-giving ]>ro])eiiies 

of the most important const it iients ol the gas. 'J'he following analysis 
gnes a fair ide.i of the ('oiiipohition oi an aveiage .sarnjde of gas inadt; 
fiom coal, puiilied but witlioul eiintliiiieiil . 


llydiogin .... 

. 52*22 

1 'ns.it uratc'd h) cliucai fioiis 

. 3-47 

Satiii.ited liycliocarboiis 


Carhoii inoiioxide 


t arbem dioxuk 

0*()C> 

Nitrogen .... 


Oxygen .... 

0*40 

lor>*c)o 


Tliese const ituent.s may be divided into— (u) light-yielding hydro- 
carbons, (h) combustible' diluents and (r) impurities. The hytlio- 
carboTis, upon wdiieh the luminosity of tin* flame entirely clejM*nds, 
are divided in the analysis into two groujis, saturated and unsat ui- 
at<‘d, according to tlie’ir liehaviour with a .solution oJ bromine in 
potassium bromide, which has the ])ovvi r of absorbing those termed 
" unsaturated, ' but does not afiect in cliff u.sed daylight the gasecjus 
members ot the “ saturated ” series of hydrocarbons. Tliey niay be 
.separated in a similar w.iy by conc’entiated sul])liuric acid, which has 
the same absorbent effect on the one class, and not on the other. The 
cliief imsaturated hydrocarbons pn-.sent in coal gas are: ethylene, 
butylene. C 4H,,, acetylene. CMIj, benzene*, and naphtha- 

lene. C,„l ly.and the* .saturatc.*d hydrocarbons consist chic'flyof methane, 
and ethane. CH,.. 

The light-giving power of coal gas is undoubtedly entirely due to 
tin; hydrocarbons. The idc'a held uj> to about iSqo was that the 
illuminating value depc*ndc*d upon the amount of ethylene^ present. 
This, howev^er, is manifc'Stly incorrect, as, if it wen* true, 4 
ethylene mixed with "o ^ combustible diluent such as hydrogen 
sho'uld give jb- to 17-candle gas, whereas a mixture of 10 % of 
ethvlenc and oo % of hydrogen is devoid of luinino.sity. In 1876 


M. P. E. Berthc'lot came to the conclusion that the illuminating value of 
the Pans co.il gas was almost entirely due to bc’iizc'ne vapour. But 
here again another mistaken idew arose*, owing to a fault y' method oi 
csliimitiiig the benzene, and theie is no doubt that mc'thanc* is one 
of the most imjjorlant of the hydrocarbons present, when the gas 
is burnt in such a w'ay as to evolve Irom it the proper illuminating 
power, wliilsl the benzene vapoui, small as the quantity is, conirs 
ne.xt in importance and the ethylene last. It is the combined ac tion 
of the hydiocarboiis which gives the effect, not any one of them 
acting alone. 

The .senes ot ojieiatious conncx'ted with the* mainifacture unci 
cli.strilMiticiii ol coal gas embraces the j)rocesses of distillation, con 
densation, exhaustion, wet purification by wa.shiiig and sc rubbing, 
dry juiriiieation, mc*asuimg, .storing and ui.stnbution to the mains 
whence the consumet’s sujiply is drawn. 

The choice of a site* lor a gas works is necessarily goveiiu*d by local 
circumstances; but it is a m*cc‘s.sity that there should be a nswly 
means of transport avail.ible, and lor this rea.son the* works 
.should be built upon the banks ol a navigable* river or 
canal, and should have a convenient railway siding. Ify ** 
this means coal mav be dc‘li\c*i-c‘d direct to tlie stoie or retort - 
house, and in the same way residual products may be leniovc-cl. 
rhe fact that considerable arc*a is rc*c|uirc*d and that tlie works do 
not improve the neighbouihood an* important conditions, and 
although economy ot sjiacc* .should be* ccm.sidered, arraiigemeuts 
.should be such as to allow of extc-n.sion. In the case c»l .1 work^ 
who.se daily make ol gas ev('ec*ds lour to five million c\il» It , it is 
usual to divicle the works into units, thc’re being an (*llu u nev limit 
to the .size of apparatus c'inployecl. T^ndc'r thc'.se ecmdiliou.-. the gas 
is dc‘alt with in sc'parale slrcvuiis, which mix vvlum the holder is 
reached Fiom the ac;coiU]).inyiug ground jil.in of a woiks (lig. 4) 


River 



it will bo po.ssil»l<* to g.iiii an idea ol tie* oidc-i in wliich the* optTal ions 
ill gas inanuhic'.tinc* .in* cai!ic*cl cud aiul the* aiiaiigeiiierit ol the plant. 

'i'he retorts m W'liicli the* coal is c, ,11 l)Oiiizc*d an* almo.st mineis.dly 
made* of tin*-clay, and in all but .siii.ill country works the old .single 
c.*nded rc'toit, winch was ahcuit c^ It m lc*nglh, li.is given 
way to a iiioie economical coiisliiic lion known as donlilc s, ** 

double-eiiclccl, 01 “ thioiigli ” rc*toils. 'I'he.se are from 18 lo 22 It. 
long, and as it is found inconve nient to ])toebue thi'i length in one 
pic‘ce, thc*y an* imennlacd nied in three* sections, th'* jointing together 
of which cleinaiids gn at c.in*. 'J'he two outer j)ie*ci s an* swc lle-d at 
one cud lo take* an iion monthpieca*. The cioss sc*c.lic)m. gcan rally 
employed for retoits an* known as “ I)-sh.i]>c*cl,” “oval” and 
“ rouncl ” (lig, «)). The* “ I) ” tcjini is inosfly aclc>pl(*cl owing to its 
power ot rc*tainiiig ils shajie* aftc i long exjiosnn* to hc*al, ami the 
large amount c)l hi*.iiing siirlaec* it jnc'sc-iits at its base*. 'I lu* hie* <»l 
tliKs rc'tort is about thirty working months. A cast iioii monthpie co 
and lid is liolfeci to the 
exterior end of (*.uh re tort, 
the iiiouthpit c c; c'arrviiig a 
.sockc’t end to rc*cc*i\i* the* 
ascc'nsion laja*, thiongh 
which the g.is j)as.ses on 
l<*aving the* re.torl. The* 
n*tcirls are hc*aled exter- 
nally and are set in an arch, 
the const met ion clc pi nding 
upon the* nnnibc*]- of retorts, 
whicli vari(*s from thrc'c* b* 
twelve. The arch and ds 
retorts is te rmed a bc*d 01 
setting, and a row of beds 
constitutes a })c*nc h. It is 
usual to have a sc-jiarate furnace for each .setting, the rc*torts resting 
upon walls built fiansversely in the* furnace. 

The heating of the rc'torts is carrit*cl out either by the “ diiec.t 
firing ” or by the “ regenerative ” .sy stem, the latter atfording 
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marketl lul vantages over the former method, which is now becoming 
extinct. In the regenerative system of firing, a mixture of carbon 
monoxide and nitrogim is product'd l)y passing air through incan> 
dc.Hcoiit gas coke in a generator placed below the bench of retorts, 
and the heating value of the gases so produced is increased in most 
cases by the admixture of a small proi[)ortion of steam with the 
jirimary air supply, the steam being decomposed by contact with 
the red-hot coke iii the generator into water gas, a mixture of carbon 
monoxide* and hydrogen (see Fuel ; Gaseous). The gasc^s so formed 
vary in jiioportion with the temperature of the generator and the 
amount ol steam, but generally contain 32 to 38 % of combustible 
gas, the remainder being tlie residual nitrogen of the air and carbon 
dioxide, llicsc gases enter tlie combustion chainlwr around the retorts 
at a high temperature, and are there supplied with sulhcu*nt air to 
complete their comliuslion, tliis secondary air supply l^ieing heated by 
the bot products ol combustion on their wav to tiie exit flue. This 
method of firing results in the saving of alwiit one-third the weight 
of coke used in the old form ol furnace per ton of coal carbonized, 
and cnaliles higher tiunperatures to be olitained, the heat being also 
m(»re equally distri lulled. 

'Jh<*i(i are a gioat number of methods of applying the regenerative 
principle which vary only m detail. Fig. b gives an idea of the general 
arraugonient. The furnace A i.s Iniilt of fire-brick, coke is charged 
at the top through the iron (kx>r B, and near the lx)ttom arc placed 
lire bars C, upon which the fiu‘l lies. The primary' air neci'ssary for 
the fiartial combustion of the coke to “ producer *' gas enters between 
1hes«* bai.s. The gases are conducted from tin* furnace to the com- 
biistiun cluimbcr K through the nostrils D U, and the secondary air is 



Ftg. 6. — Regenerative Setting. 


admitted at the inlet I' a little above, tins air having been alreaily 
heated bv traversing the setting. Com]d<'t<* combustion take.s place 
at this point with the piodiiction of intense heat, the gases on rising 
are baffled in order to ciiculate them in every direction round tlie 
letorts, and upon arriving at the top of the setting tliey are conductetl 
down a hollow chamlier communicating with tlie main flue and shaft. 
Tlie amount of draft whicli is nece.ssary to carry out the circulation 
ol the gases and to draw in Hie mlequate amount of air is regulated 
by d.impcrs placed in the main flue. Hy analysis of the " producer ” 
and “ spent " gases tins amount can be readily gauged. 

Retorts are set in eilhiT the horizontal, inclined or vertical ix>sition, 
,ind the advantages ol the one over the other is a <]uestiOTi ujion which 
almost every gas engineer has liis own view.s. 

The introiliictioii ot lahour-.saving appliances into gas works has 
rendered the ditlicult work of charging and discharging horizontal 
. retorts comparatively simple. Formerly it was the 
^ practice to carry out such operations entindy by hand, 
drawing men charging the retorts either by means ot shovel or 
hand-scoop, and the coke produced lieing withdrawn with 
hand rakes. Kow, liowev^er, only the smaller gas works adhere to 
Hii.s system, and this work is done by machinery driven by either 
compre.ssod air, liydt.uilic or ek-ctric power. In tiie first tw'o cases a 
.Ncoo]), Idled witli loal Irom an oveiliead iKyjiper carried by the 
li:iv<*llmg machine, is made to enter the retort and is turned over ; 
the opeMtion is then lepeated, but this time the scooj> is turned over 
11) the op[)osite diii'Ction, the coal thus a.sRuming such a jiosition that 
as much ot its under suitace as ]>os.sible i.s exposed to the heated side 
ol the retort. W ith “ tluoiigh ” retorts charging machine.«. feed the 
retorts at boHi ends, the scooj>, wln\ li has a capacity of about 1 1 cwt., 
entering au<l dis«.liarging its contents twice at each end, so that the 
total chaige is about (' civt., wdiich is allow'ed from four to six hours 
to distil ott according to the quality of the gas required. The 
machiucs charge simultaneously at each end, so that the lids of the 
reloits mav be .sluit immediately the coal enters. The charging 
niat hi lies travel on lines in front of the retort bench, and the ]>ower 
is transniitted by connexions made with fle*xible hose. A device of 
more recent iiitroducl ion is an electrically-driven charging machine, 
in which the centrifug.d force created by afly*w'heel revolving at high 
speed is ai>]dii‘d to dri*'e coal into the retort. If the velocity is 
suflicii-utlv high the coal may be carried the whole length of a 20-ft. 
retort, the coal following banking up until an even layer is lonnetl 
throughout the length of the retort. 


For the purpose of di.scharging the coke from the retort either 
comprcs.sed air or hydraulic machinery is employed, a rake being 
made to enter the retort and withdraw the coke on returning. W'ith 
this method it is necessary that the rake should enttu* and discharge 
several times before the n?tort is clear, and thus tlie ubo of a telescopic 
ram worked by hydraulic powder, wdiich pushes the coke before it 
and di.schargtis it at the other end, is an advantage. A.s much as 
ono-third on each ton of coal carbonized i.s saved by the use ol 
machinery in the retort-house. Taking into account the original 
cost of sucli inacliines, and the unavoidable w'ear and tear upon the 
retorts brought about by using labour-saving appliances, and the 
fact that the coke-dust is very detrimental to the machinery, it is 
clear that the suggestion of .setting the retorts at an incline in order 
to facilitate, the work presented great indiicenu^nts to the gas manager. 
The object aimed at in thus .setting retorts is to allow' gravity to 
play the part of charging and di.scliarging the coal and ooke, the 
retorts being inclined at an angle to suit the slip of the class of coal 
used ; this angle is between 28° and 34°. 'I'lie coal, previou.sly 
elevated to hopjiers, i.s dropped into the /ceding chambers, which arc 
so arranged that tliey can travel from end to end of the retort- 
house and feed the coal into the retorts. W’hen the retort is to be 
charged, an iron stop or Ixirrier is placed in the lower iDouth]UCce, 
and the door closed. The shoot is placi’d in the upper mouthpiece, 
and the stop or door, w'liicli retains the coal in the chamber, is re- 
leased ; the coal is then discharged into the retort, .and ru.sliing down 
the incline, is arrc.stcd by the bariier, and banks up, forming a 
continuous backing to the coal following. By experience with 
tlu: class of coal used and Hie adjustment of the stops in tlie shoot, 
the charge can lie rim into the retort to foim an even layer of any 
desired depth. For the withdrawal ol the residual coke at the end 
of the carbonization, the lower mouthpiece door is opened, the barrier 
removed and Hie coke in the lower part of the retort is " tickled ” 
or gently stirred with an iron rod to overcome a slight adhesion to 
the retort ; the entire mass then readily discharges itself. Guid(*.s 
are placed in front of tlie retort to direct its course to the coke 
hoppers or conveyer belowq and to pri‘vent scattering of the hot 
material. Tlirs .system .shows a greater economy in Hie cost ol 
carbonizing tlie coal, but the large oiiHay and the w'ear and tear of 
Uic mechanical apjiliaiice.s involved have .so far prevented its very 
general adoption. 

The vertical retort w'as one of the first forms experimented with 
by Murdoch, bid owing to the dilficulty of withdrawing the coke, 
tlie low illuminating powaT ol the gas made in it, and the damage 
to the retort it.self, due to the swelling of the charge during distil- 
lation, it was ipiickly abandoned. Aliout the )>egmning of Hie 2otli 
century, how’ev<‘r, Hie cxpenment.s of Messrs Settle ami J\i(Hield at 
Flxeter, Me.ssrs Woodall and Diickliam at Bournenioulh, aiul l^r 
Bneb in Germany showesd such encouraging results that Hu? idea 
of the vertical retort again came to the front, and several .systems 
were propo.sed and trii'd. The cau.se of the failure of Murdoch's 
origin.il vertical retort was undoubtedly that it was completely 
filled with coal during charging, with the result that the gas liberated 
from the louver portions of tlie retort had to p.ass through a deep 
lied ot red-hot coke, which, by over-baking the gas, destroyed the 
illuminating hydrocarbons. There is no doubt Ibat tlie question ol 
rapidly rumoedng the gas, as soon as it is properly formed, from the 
innuence of the highly-heated walls of the retort and residual coke, 
is one of the most important in gas manufacture. 

In the ca.se of hoii/ontal retorts the space betw'een the top of the 
coal and the retort i.s of neccs.sity considerable in order to ]>ermit the 
introduction of the scoop and rake ; the gas has therelore a frei* 
channel to travel along, but has too much contact with tlu; highly 
heated siirlace ot the retort belore it leaves the mouthjiiece. In 
the case of inclined retorts this disadvantage is somewhat reduced, 
but wdth vertical rctort.s the ideal coiulilions can be more nearly 
approached. The heating as well as the illuminating value of Hie 
gas p<*r iiiut volume is low'ered by over-baking, and Dr Biieb gives 
the following figures as to tlu^ lie.aling value of gas obt.ained from the 
same cool but by diflerent methods of carboiLizatioii : 

Vertical Retorts, 604 British thermal units per cub. ft. 

Inclined „ 5S4 

Horizontal ,, 570 „ ,, ,, 

Of the existing forms of vertical retort it reniain.s a matter to be 
decided whether the coal should be charged in bulk to the retort 
or W'hether it shoiikl be introduced in small quantities at regular 
and «hort intervals ; by this latter means (the characleri.st ic feature 
of the Scttle-l’ailtield jirocess) a continuous layer of coal is in process 
of catlionization on the top, whilst ttie gas crapes without contact 
with the ma.ss of red-hot coke, a amsiderablc increase* in volume 
and value in the gas and a much den.ser coke lieing the result. 

From the retort the gas jiasses by the ascension ]>ipc to the hy- 
draulic main (fig. 7). This is a long reservoir placed in a horizontal 
|X)sitioi\ and supported by columns upon the top of the HydrauUc 
retort stack, and through it is maintained a slow but 
constant flow of water, the level of which is kept uniform. 

The ascension pijw dips about 2 in. into the liquid, and so makes a 
seal that allows of any retort being charged singly wdthoiit the ri.sk 
of the gas produced from the other retorts in the bt‘nch e.scaping 
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through the open retort. Coal ga.s, being a mixture of gases and 
vapours of liquids having very varying boiling points, must neces- 
sarily undergo physical changes when the temperature is lowered. 
Vapours of li(|uids of high boiling point will be condensed more 
(juickly tliun those having lower boiling 
])oints, but condensation of each vapour will 
take place in a d(^finite ratio with the decrease 
of temperature, the rate being dependent upon 
the boiling point of the litjiiid from which it is 
formed. The rc.sult is that from the time the 
gaseous mixture leaves the retort it begins to 
deposit condensation product. s owing in the 
decrease in temperature. Coiiden.s«'ition takes 
place in the cvscension j)ipe, in the arch piece 
leading to tlie liydraulic main, and to a still 
greater extent in the hydraulic main it.sc'lf 
where the gas has to ])ass through water. 

Ascension pipes give trouble unle.ss they are 
fretpiently ch'ared by an inslmment called an 
“ anger," wliil.st the arch pipe is litted w'ith 
huul holes through which it may be easily 
cle ired in case ot stoj)page. The most .soluble 
ol tin; constituents of cnule coal gas is 
aminonia, 780 volunie.s of winch are soliibk* 
in one. volume of water at normal tempera - 
tiirc and jnessnre, and the water in the 
hydraulic main absorbs a eousideiablc quan- 
tity of this rom])Ound from the gas and 
helps to iorin the ammoniacal lupior, whilst, 
I' lG. 7. —liydraulic although the liquor is well agitated by tie gas 
IMaiii. l)ul>bling through it, a partial sC])aration or tar 

fiom liquor is ctfocted by gravitation. 'PIk* 
liquor is run off at a constant rate, from the hydraulic main b> the* 
.slme tank, and the gas pa.sses from the top of the liydraulic main to 
the foul main. 

The gas as it lea\es the hydraulic main is still at a temperature 
01 from 130® to 150^ h'., and .should now' bo reduced as nearly as 
c ^ IHissdile to the teinperalu re ot the surrounding atmo.sphere. 

opeiatiuii oi elticient couden.smg is not by any means as 
**”* sinqile as miglit be supposed. The tar and lirpioi when con- 
densed have a di.ssolvmg at lion on various v.iluabk* light giving con- 
st it uents of the gas, which in the ordinary w'ay would not bt* dejiosited 
by the lowering t>f temperature, and tor this rea.soii the heavy tai, 
and espeei.dly that produced in the hydraulic main, should come in 
contact with the gas as little as pos.sible, and condensation should 
l.ike place slowly. 

The main diificulty which the. condenser ouglit to overcome and 
upon which its ellficiency should depend is tlie leinoval ot naphlha- 
lene ; this compound, which is present in the gas, condenses on 
cooling to a solid which crystallizes out in the form of white flakes, 
and the trouble caused by pipe .stoppages in the works a.s well as in 
the district supplied is very con.sidcrable. The higher the heat of 
rurbonization the. more naphthalene ap])eais to be ^irodined, and 
gas managers of to-day find the removal of naphthalene from the 
gas a dilhcult problem to .solve. It wa.s for .some time debated as 
to w'hether naphthalene atlded materially to tlie illmninating value 
of the ga.s, and whether an endeavour should b^* matte to carry it 
to the. ])omt of combustion ; but it is now' acknowledged that it i.s a 
trouble.somc impurity, and that the .sooner it is extracted the lictter. 
Gas leaves the retorts .saturated with naphthalene, anti its cjijKirity 
for holding that impurity seems to be augmented by the j)re.sence 
of w-^ater vapour. The condensok', bv effecting the condensjit ion of 
w'ater vapour, also brings aliout the depo.sition of .solitl naphthalene, 
apart from that which naturally condeii.ses owing to reduction ol 
temperatuie. 

Condensers are cither air-cooled or water-cooled, or 00th. In the 
former ca.se the gas traverses pipes exposed to the atmosphere anti 
so jilaced that the resulting protlucts of condensiilion may be ctdlected 
at the lowest ])oint. Water is a more efficuMit cooling metliuiii than 
air, owing to its high .specific heat, and the degree of ctuding’ may be 
more easily regul.ited by its use. In water cooled ctmtieiisers it is 
usual to arrange that the water passes Ihrtmgh a large number tif 
small pijies contained in a lar.ger one thnuigh which th«* gas flows, 
and as it constantly luqipcned that condenser juptss bec.jime choketl 
by na])lilhalene, the st'-called reversibh; condenser, in which tht: 
>livani ol gas may be alteicd from lime to time anti the walls ol the 
iMjies cleaned by pumping tar over them, is a decidetl advance. 

The solubility ol naphtlialcne by various nils has Jetl some cngintvrs 
to put in na2)hlhalene washers, in w^hich gas is bioiiglit into contact 
with a heavy tar oil or certain fractions di.stilled from it, the latter 
being previously mixed witli some volatile hydrocarbon to replace 
in the gas tho.se illumimiting vafiours which tlie oil di.s.soIve.s out ; 
and by fractional distillation of the washing oil the nuiihlhalenc 
and volatile hydiocarbons are afterwards recovered. 

The exliaustcr is practically a rotary gas pump which .serves the 
jniiiiosc of drawing the gas "from the’ hydraulic main through the 
M hm condcnsers, and then forcing it through the j* 4 irifyiiig 
t 3 xaMutt 0 r. holder. Moreover, by putting the retorts 

under a slight vacuum, the amount of gas produced is increased 
by about 12 and is of better quality, ow'ing to its leaving the 



heated retort more ({uickly. A horizontal compound steam-engine 
is usually employed to drive the exhauster. 

At this point in the maniilacturing proces.s the gas has already 
undergone some imjiortanl changes in its composition, hut there yet 
remain impurities which must be removed, these being ammonia, 
sulphuretted hydrogen, carbon disulphide and carbon dioxide. 
Ammonia is of considerable imirketable value, and e\'<‘ii in places 
where the local Gas Act does not prescribe that it shall be removed, 
it is extracted. Sulphuretted hydrogen is a noxious imjmrity, and 
it.s complete removal from the gas is usually nnpos<*d by parlia- 
ment. .\s nearly as pos.sil)le all the carbon dioxide is e.xlracted, 
but most gas rompanies are now exempt from ha\ing to purify the 
gas from sulphur compounds other than sulpluiietlcd hydrogen. 
Cyanogen coin])Oimds also are present in the gas, and in large works, 
where the total quantity is sutTicirnt, their extraction is effected 
lor the production of cither ]>rus.siatL' or cyanide of .so<l 1 

Atkinson Hutterfnld gives the composition of tlu gas at this 
jioint to be about 


per cent, by \'ol 

llvdrogen . . . 11011142 to 51 

Methane . *. .1- .• 

C.iirbon inonoxid«- 3 id 

I lydrocarbons -- 
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1 *2 

Gar bon dioxide 

, 1*1 , 

1 -8 

Nitrogen 
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50 

Sulphuretted hydrogen 

. I . 
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Ammonia 

. . 


Cyanogen 

. l )- 0 ^ , 

t)-l 2 

Carbon disuljihidu 

, 0*02 , 

0 - 0^5 

N.qilitlialenc 

0’<)()3 , 

0 * 1)15 


It happens th.it ammonia, being a sliong base, will effect the ex- 
traefion of a cert.iin jnoportioii ol such compoimrls .is sulphuixdted 
hydiogcn, carbon dio.xide and Jiyilrocvanic acid, and the ^ . 
gas i.s now' washed with water and ammoniac.il liquor. 

The pioccss is teimcd W'ashing or .scrubbing, anti is carried out in 
viirious forni.s of a])paratiis, tlii' efficiencv of which is de])entlent 
ufion the amount ol contact the apparatus allows betw'eeii the liiielv 
divided gas and water in a unit aiea and the hicilitv with which 
it may be cleared out. The " IJvescy " w'aslier, ;i w'ell-know'ii type, 
i.s a rectangular cast iron vt'S'st*!. The gas enters in the centre, and 
to make its t'seape again it h.'is to pa.ss into long w'rought iron 
inverted ttouglis through perftnations one-f wenlieth of an inch in 
diameter. A c.onslaiit flow of litpior is regul.ited 1 liiougli the \v;islier, 
and the gas, in order to ]>ass througli flic ])t;rIoralions, drives the 
litpior up int( the troughs. Tlie lupior Jo.iins up owing to agilalinn 
by the finely divitled streams of gas, anti is brought into close contact 
with it. Two or three of these wasliers aie connectetl in senes 
acxiording to the quantity of gas to be dealt with. 

The final washing for ammonia is effectetl in an apparatus tcrin(*d 
a ** .scrubber," wh ch is a cyliiidncal tower ]i.icked willi boards { in. 
thick by II in. bmad, placetl on end .'intl clo.se together; Scrubbers 
water is caused tt flow dtiwn over tin* snrlace ol tht'.se*' ^ ** 


boanls, the object being to break iqi the gas as mucli as possible 
and bring it into clo.se conbact with llie waiter. In this wet purilving 
apparatus the g.i.s is almost wholly I reed iiom ammcmi.i and fiom 
part of the snljihurettcf! hydrogen, whilst carbon dioxide and carlKui 
disulpliide are also jiartialiy extracted. 

The final purification is carric<l out in rectangular vessels, known 
as “dry jmnfiers " (ug. 8). Internally, i.^ch punfuT is filled with 
ranges of wooden trav '• or .sieves made in the form of p^^Wers. 

grids (tig. t>), and covered wdlli the ])urilving material li 
to a dcjith of about o in., the number oi tiers and size of purifiei !>ox<*s 
bt‘ing pro}rortjojial to the quantity of gas to be purified. The gas 



I-'k. Ihirifier, 

enters at the bottom by the pijie C, the, inlet being protected from 
any falling material by the cover 1) ; it forces its way upwards 
through all the tr.iys until, reaching the Iid or cover H, it <h*scends 
hv the exit tube F, w'bu h leads to the next jninficr. I'he edges ot tlie 
hd dip into an external water seal or lute (i, whereby the gas is 
jire vented lioiii escaping. 
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Fig. g. —Purilier Grid. 


When the liad to be puriljed from carbon disulphide as well as 
trom sulphuretted hydrogen, slaked lime was employed for the re- 
moval ol carbon dioxide and the gnviter quantity of the sulphur 
(.t)m]>ounds, whilst a catch l)ox or ))uritier of oxide ol iron served to 
nunove the last traces of sulphuretted hydrogen. Not fewer than 
four lime purilier.s were employed, and as the one which was first 

in the series became exhausted, i.c. 

^ begun to show signs of allowing 
carbon dioxide to pa.ss through it 
iinabsorbed, it was filled with fresh 
slaketl lime and made the last of 
the series, the one which was 
second becoming lirsl, and this 
procedure went on continuously. 
'Phis operation w'as ncce.ssitated by 
tlie I act that carl ion dioxide has th<* 
])Ower of breaking uj) the sulphur compounds torrued by the lime, 
so tijat until all carlxm dioxide is al)sorl>ed with the formation of 
calcium carbon;i,te, tlic witlidraw'al ol suljihuretted hydrogen cannot 
proceed, whilst .since it is calcium sulpliide lorrned by the absorption 
of sulphuretted hydrogen by the slak<*d lime that absorbs the vapour 
ot cai 1)011 disuljihide, purilicalioii Jrom the latter can only be acconi- 
])lished after the necessary calcium sulphide has been lornu'rl. The 
loul gas leaving tl'e .scrubbeis contains, as a general average, ^o 
grams of sidpimretted hydrogen, 40 grains of carbon disiiliihirle 
and 200 grams ol carbon dioxide ])er 100 cub. ft. On entering the 
tirst jiniiliei, whieli contains calcium thiocarbonate and other com- 
Imialionsof calcium and sulphur in small quantity, the sulphuretted 
Iiy'drogeu ami disidphide vapour have juactically uo action u])on the 
material, but the carbon dioxide immediately attacks the calcium 
thiocarbonate, forming calcium carlioiiate wdtli the production of 
carbon disul))hidc vapour, which is carried over with tlie gas into the 
second box. In the connexion between the first and the second box 
the gas is loiiiid to contain 500 grains ol siilphuretteil hydrogen 
and 80 grains of carbon disulphide jier 100 cub. ft., but no "trace of 
carbon tlioxide. In the second Ixix the formation of calcium thio- 
carbonate takes place by the action of carbon disulfihide upon the 
c.tU mm sulphide with the liberation of .sulphuietted hydrogen, 
which is carried over to tlie third imrifier. I'he g.is in the connecting 
pipe, between the ssecond and third ]mrifier will be found to contain 
400 giaiiis of sulphuretted hydrogen and 20 grains of carbon di- 
sulphide. The contents ot the third box, being mostly composixl of 
flaked lime, lake up sulphur<*lt<*d hydrugi'n forming (..dciiim .siiljihidc, 
and practically remove tlie remaining imjmiities, the outlet gas show- 
ing 20 grams of snlphundted liy<lrogen and 8 gr,iins ot caibon di- 
sulphide ])er 100 cul). It., w'hilst tlie catch box ol oxuh? rif iron then 
remov'es all traces of snlphuretteil hvdrogen. It wall he noticed 
that in the earlier stages the quantity ot sulphur impurities is I 
actually increasi*d betwi isi the jiuiiliers - in fact, the greater amount j 
of sulphiding procures the ready removal of the carbon disulphide, — ; 
but it is the eaiboii dio\idc in the gas th.it is the disturbing element, 
inasmuch as it decomposes tlie comhmatioiis ol sulpliur and calcium ; 
coiiseijuently it is a p.iramount object in this sysl* in to prevent this 
1. it ter imimrity fimlmg its way thiongh the first l)Ox ot the senes, 
riu- liiidiiig of any tiaces of carbon dioxide in th ‘ gas between the 
liist two boxes is gener.illy the .signal for .a m‘vv c .'an puritier being 
put into action, ami the Inst one shut olt, enijitied .'.lul recharged with 
liesh lime, the impregnatisl m.iteii.il bemg .sometimes sold lor 
tiri'ssing c«Mtam soiK. 

The action ot oxide of iron, which has now partly lOjilaced the 
lime jmrilication,dej)en(ls on its power of combining w'lth siiljihuretled 
hydiogeii to form sulphide ot iron. Such is the alliiiity of the oxide 
lor this iinpuiity that it may contain from 50 .0 Oo liy w'eiglit of 
Ireo .sulphur after revis ification and still rein liii acti\e. Iipon re- 
moving the material fiom the vessel and cxjiosing it to the atmo- 
sphere the sul])lii<le ol iron undergoes a revivifying jirocess, the oxygen 
of the air displacing the snljiluir from the sulphide as lre»* suljihiir, 
.iml W'ith inoi.slure converting the iioii into h\ dialed oxide of iron. 

I Ins rt'vivilualum can be carried on a number of times until the 
nuiteiial when diy contains about 50 of five stilpimr and even 
occasionally ()0 and over; it is ilitii sold to m.'innfactiners of 
sulj>hniic acid to lie used in tlie sulphur kilns instead of jiyiites (sec 
Si’Muii iiic Acin). 

Ai>art from tlu* byqiroducts coke, coke-breeze, tar ami retort 
< aibon, w'hich are sold direct, gas cunipaiiies are now in many cases 
pieparing Irom their sjient purifying material ]nire cheni.ciil i>ro~ 
ducts which aie m great dem.ind. 'hie most important ot tho.si* is 
sulphate ol ammonia, wliitli is useil lor agriciiltural jmrposes as a 
manure, and is obtained by jmssing ammonia into .sulphuric acid 
and crvstallizing out the ammonium suljihate jiroduced. To do this, 
satuiat(‘d ammoniacal liquor is decomposed by lime in the presence 
of steam, amt the freed ammonia is passed into stiong .sulphuric acid, 
the saturated solution of ammonium sulphate being carefully 
crystallized. The market value of the salt varies, Init an average 
tigure is /12 per ton, whilst tin* avt‘rage yield is about 24 lb of salt 
per ton of coal carl»onized. In large works the sulphuric acid is 
usuallv manufactured on the spot from the spent oxide, so that the 
sulphuretted hydrogen, which in the gas is considered an undesirable 
impurity, plays a valuable part in the manufacture of an important 
by-product. 


Cyanogen comjionnds are extracted cither direct from the gas, 
from the .sjjent oxide or from ammoniacal liquor, and some large gas 
works now produce .sodium cyanide, this being one of the latest 
developments in the gas chemical industry. 

The purified gas now pa.sses to a gashoidcr (.sometimes known as 
a gasomelei). which may be either .single lift, t.e. a simph* ]>cll in- 
verted in a tank of water, or may Ixj constructed on the 
tele.scopic principle, in which case much ground space is 
.saved, as a holder of much greater capacity can be contained in the 
same-sized tank. The tank for the gasholder is usually made by 



Fig. to. — Gasholder. 

excavating a ciicul.ir reservoir somewdiat larger in diameter than 
the pro])osed liolder. A banking is allow'i'd to lernain in the centre, 
as shown in fig. 10, wjiich is known as the “ dumpling,” this arinnge- 
ment not only .saving wmk ami wxiter, luit acting a.s a siq)]>oit for 
the king post ot a trussed holder wdien tlie holder is empty. Tlie 
tank must be water-tight, and the jiivcaiition necessary to be taken 
in order to ensure this is dejiendeiit ujion the nature of the soil ; 
il IS usual, however, lor the tanks to In* lined with concrete. \Vht‘ie. 
the conditions ot soil are very bad, steel tanks aie built above ground, 
but the cost of these is much greater. 'I'lie holder is made ol sheef 
iion riveted together, the thickiie.ss depending upon the .size ot tlu* 
hohler. The Ule.scujiic form consists ol two 01 moic lilts which slide 
ill one another, and may be described as a single lilt lioldei eiiciicled 
by other cylinders of slightly larger ihaineter, 
but of about the .'.aim* length, trig. 10 sliows 
the general const rm lion. Gas on entering 
at A causes llie lop htt to li.se ; the bottom ot 
Ibis lift being turned up all round to iorm a 
cup, vhilst the top of the next litt is turned 
ilown to form a so-called grip, the tw'o interlock 
(see lig. 11), forming what is known as the 
hydraulic cup. ITider these conditions the 
ciij) will necessarily be filled witli water, and 
a seal w'ill be lormed, pre\’cnting the e.sca])e 
of gas. A guide framing is built round the 
holder, and guide rollers arc fixed at various 
intervals ronml the grips of each litt, whilst at 
the bottom of the cup guide rollers are also 
fixed (fig. it). In the year 1802 the largest 
existing ga.sholder was built at the Fast 
(•reenwicb woiks ol the South Metrojiolitan 
(ias Company ; it has six lifts, its diameter is 
293 If . when filled with gas stands 180 ft. 
high. Ihe cajiacity for gas is 1 2 million cub. ft. 

The governor consists usually of a bell float- 
ing III a cast iron tank jnirtially filled wdtli 
water, and is in fact a .small gas- 
holder, from the centre ot wbicli is ® * 

suspended a conical valve controlling the gas 
inlet and closing it us the bell fills. Any 
deviation in pressure will cau.se the floating 
bell to be lifted or lowered, and the size of the inlet will lie 
decreased or increased, thus regulating the flow. 

The fact that coal gas of an illuminating power of from 14 to 16 
candles can be made from the ordinary gas coal at a fairly low' rate, 
while every candle pow'cr added to the gas increases the cost in an 
enormous "and rapidly growing ratio, has, from the earliest days of 




Fig. II.- - Cup 
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thy gas industry, caused the attention of inventors to be turned to 
tlie enrichment of coal gas, lAuinerly caiinel coal was used for 
EnHch- producing a veiy rich gas which could be mixed with the 
" ordinary gas, thereby enriching it, but as the supply 
became limited and the price prohibitive, other methods 
were from time to time advocatecl to replace its use in the enrich- 
ment of illumiiiating gas. Thes<‘ mav be classified as follows . — 

1. Iinriching the gas by va]H)uis ,iud jiermanent gases obtained 
by decomposing the tar formed at the .seme time as the gas. 

2. iMixing with the coal gas oil gtis, obtained by deconn>osing 
crude oils by heat. 

3. 'riie carburetting of low-]iower gas by impregnating it with 
the vajiours of volatile hydrocarbons. 

4. Mixing the coal gas with water gas, whicli has been highly 
earburetled by passing it with the vapours ot xarioiis hydrocarlions 
through superheaters in order to give jiermaiiency to the hydro- 
carbon gases. 

Very many attempts have been made to utilize tar for 
the production and enrichment of gas, ami to do this 
two methods may be adopted : - - 
(rt) Condensing the tar in the ordinary way, and afterwards 
using the wliolc or portions of it for crack ing into a permanent gas. 

{h) Cracking the tar \apours before condensation by passing the 
gas and vapours through sujjorheaters. 

If the first method be ado])ted, the troubk; which juvsents itself 
i.s that the tar contains a higli percentage of pitch, which tends 
rapidly to choke and clog up all tlu' ]U])es. A partly .succes.‘iful 
attempt to make u.se ol certain ]iovtions ot the li<iuid products of 
distillation of coal befoie condensation by the second method was 
the Diiisiriore process, in wiiicli the ('oal gas and vapours which, 
if allowed to cool, would form tar, weie ma<le to ]Kiss through a 
lieati'd (liauibei, and a certain proportion of otherwi.se condensible 
hydrocarbons was thus converted into jierinaneul ga.st‘s. ICvcn with 
a poor class ot coal it was claimed that 0800 cub. It. ol 20- to 2i-candli* 
gas could be lUculi! by this process, w’hereas by the. ordinary proce.ss 
<>000 cub. ft. of 15 candle gas would have beiui juodiued. This 
proce.ss, although .strongly ad\ocat<‘d by the gas enginecT who 
exjicrimented with il, was ne\er a coiiiuuMTial succe.ss. The fiiud 
.solution ol the question of enrichinent ot gas by hydrocarbons de- 
iivi'd iioin tar may be arrived at by a process wdiich prev'^ents the 
iuiiualion ol part of the tar during the carlKmization of tin* coal, 
or by I lie process devised by C. B 'rullv and now’ in use at Truro, in 
w'hich lar is iniected into the incande.scent Itud in a w'ater-gas gener- 
ator and enriches tin* w^atei gas with nu'thane and other hydro- 
carbons, the rt'sulting pitch .and carbon being lilten*d olt by the 
column ol coke through which the gas passes. 

'I'he eatliest atteiujits at enrichment by oil gas consisted in spray 
ing oil ii]>on the red hot ina.ss in tlic retort dining carbonization ; 

but experience soon .showed that this was not an econo- 
/h *i”C.d method ot w’orkiug, and Ih.it it was far better to 
ment by decompo.se the lupiid hyilrocarbon in the presence ol the 
o xas. (iiPicnls which are to mingle with it and .act as its carrier, 
since, it this were done, a higher tempeiatuie could be employed 
and more of the he.ivier portions of the oil convex led into gas, w ith- 
out at the same lime breaking down lie* g.iseoiis liy<lrocarbons 
too much. Ill c.irbiiroM ing poor coal gjis with liydioc.arbons from 
mineral oil it must In; borne m mind that, as (oal is iiiuh-rgoing 
distillation, a rich g.as is given oft in the e.'irlier st.iges, l>ut towards j 
tlu- end «d the ojx’ralioii tlie ga.-^ is verv ]>ooi in illuminants, the 
inetluiiie di.saji])eanng with the other liv drocai boils, and the mereasc 
in hydrogc'ii being very marked, l.ewis I' Wngid employed a coal 
reipiirmg .six hours loi its distillation and look .samples ol the gas 
at dilfereiil periods of tlie iinie. Ou aii.'ilv sm tlie.se yiekh^d the 
lollovving results : 
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Suljiliuretted hydrogen 
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This may be regarded as a lair example of tin 
place in the quality’ of the ga.s during tlie distillation ol the coal. 
In carburetting such a gas by injecting mineral oil into the retort, 
many of the products of the deconqiosition of the oil bi'ing v.apoui.-., 
it would lie wasteful to do so for the lir.st two hours, as a rich gas 
is being given off which has not the juiw^er of carrying in suspemsion 
a mucli karger quantity' of hjalrocarbon vajiours without being 
.supersaturated with them. Consequently, to make it carry any 
further quantity' in a condition not easily depo'^itccl, the oil would 
hav'c to be completely decomposed into permanent gases, and the 
temperature nccess.ary to do this would .serioii.slv affect the ^jiialitv' 
of till* gas giv'cn off by’ the coal. hen, howevei, 1li< tli-*! illation 


has gone on for three hoiir.s, the rich portions of coal have distilled 
olf and the temperaluie ol the retort has reached its liigliesl ]Munt, 
and this is the best time to feed in the oil. 

Undoubtedly" the best process vvhu li lia.s been proposi‘d for the 
ptoduction ot oil gas to be ii.sed m the enrichment ol coal gas is the 
“ Young " or “ IVebles " process, which depends on tlu* principle 
ol washing the oil gas retorted ;it a moderate temperature by means 
of oil which IS atterwards to midt*rgo decomposition, b(*c;iiis(‘ in this 
w.iy it 1. treed Ironi all comlciisiblc vapours, ami onlv ]u*rinanent 
g.i-ses are allowed to escaju* to the purilii'is. In the course ot this 
tre.itnieiit considerable quantities ot the ethylenes and other fixe<l 
g.’isi's arc also absorbed, but no loss takes place, as tlu'se are again 
tiriv'en out by the heat in tlu* subsetjiient retorting Tlie gas ob- 
tained by" the Voimg })roce.ss, wlien ti'sted b\’ it sell in the Inirners 
most .suited for its combustion, gives ou tlu* photometer an illumin- 
ating value averaging Iroiu 50 to (u) caudle- jiowei . bin it is claimed, 
.and quit'* coruclly. that the eiiricliiiig jiowei of the gas is i onsider- 
ably gre.ilei. 'I'his is .iccimnted lor by' the tact that il is impossibl** 
to comslruct a burner w'liu h will do ju.sticc to a gas of such illu- 
minating power. 

The fundamental objections to oil gas for Ibe enrichment ot <'oaI 
gas are, first, that its manutacture is a slow ])ro(’ess, requiring a*', 
much plant and space, lor retorting as coal gas ; and, si comlly, that 
although ou a small scale il can be made to mix perlectlv with <oal 
gas and water gas, great tlilliculties au* found in doing thus on the 
large .scale, because in spiti; ol tlu* fact tliat theoretically g.iS(*s ol 
sucii widely' dilleieiil s])ci ilu. gi.ivilu*s oiiglit to form a jierlet t 
mixture by diffusion, layering of tlu* g.is is v«*iv apt to take pkue in 
tlu* bolder, and tlnis there is ;in iiicn-.ised liability to wide variations 
ill the illu 111 mating value ol tlu* g.is .senl out. 

I'he woiulorful carburetting jiovvci ol b(*nzol vapoiii i.s well known, 
a Jarg(‘ jiropoiliou ol tlu* lol.’d ilhimmatiiig power ol coal gas lH*ing 
due to tlu* pre.M‘uct* of a miniile liate ol its vapour raiiieil 
lu .susp(*nsion. Tor lu.iuy yc.os tlu* pi ice ot bcii/oi has 
been tailing, owing to tlu* l.nge (]u.iritilu'S piodiued in 
llie coke ov»‘iis, anti at its jiic.stiil ]>ijce it is by f.ii the 
cheafK'st eniiclnug inat(*iial tli.it r.iii lu* obtained. Hence 
at many gas woiks vvh(*ii‘ it is found necessaiy to tlo so 
it IS used in various lorms of t .11 Imivttor, iri which it is volatilized 
aiul its vapour usi*<l lor i*iirichmg coal gas up to tlu* retjmsiie 
illuminating power. 

One ol the 1110*4 geiierallv’ ado]>t<’'l method*, ol eiii icliinent now 
is by' means ol carbiiit*t1etl water g.is mi\e»l with juun coal g.is 
When sle.im .acts upon c.irbon at a high tempi‘r.Llitte the 
ii*siil(.int .itlion iiiay lie lookeil iquni as giving a I,", 

of e<pi.d v’(*limu*s ol liydiog,(‘u ami t-.iibon monoxiik*, ^’‘**^* 
ol which are mlkiiuuiable but non himinoiis g.ises. 
vvalei «Ms IS llu*u c.n’buretted, fc i(*mleied Jiimmoiis by 
p.issiir; i( tliioiigli ihambeis m wliu h oils au* ditoin])f)sed by Iu*.il, 
the iiiixtuu* heing made so as to f^vt an illumiiiatmg v.tliu* of 22 
to 25 taudles. 'Jliis, mixed vvilb tlu* pool itial gas, l>nug.s up i1 ^ 
illuminating value to tlu* ie'piiu*(l liiiiil. Colo* 01 .'mlhi.uiti' 1^ 
heated to meantlcset'iice 1)> an .111 bl.i:>l m a geiu*r.itor lined with 
till* brick, and the lu*ati*<l jirodiu.ts ol Lombiistioii as tlu*v leav* the 
geneiatoi and enter tlie .snp(*iiu*.iter.s are snpjilie'l willi mou* an, 
which can.M*s the combustion ol c.irbon monovuli* pn*si*iit in the 
prodiu er gas and lic.ils uj) the hie-luRk l)allh s with which the siip'*i 
heab*r is idled. When tlu* iieci'ssai y teiiiperatmc of the liicl .nul 
siijierhe.ilci ha*. Im*cii r(*a(*licil, tlic air bl.ist is lut olf, and sti'ani is 
blown thiough Du* gencr.iloi, forming water gas, vvliiili meets tlu* 
enritliing oil at the loj)i>l the* hr.st superheater, < .illerl the (*.iibii'-.*itoi, 
;iml c.iiries the vapoui.s with it tliioiigli the 111. ini siipei lu'.ilei s, 
where tlu* fixing ol the liydrocai bolls lakf . j'Jat e. 'I'he ihiel .idv.in 
itig( ol this ai'paiatns is lli.it a low tempi rat iiu- i .111 be used foi 
tixmg owing to tlu* enoimons siiil.ice lor sup* 1 
heating, ami Ihiis to a gie.il i*xleiit the d« position 
ol c. LI bon is avoided. I Ins loim of app.natus h.is 
been vei y geiici.illy adopl(*d in (iie.it Biitam lei 
' well as in .\menf .1, and jii.ict u allv all cai bnu l led 
I waler-g.'is plants au* ioimded upon Die s.iiiie -.<*t 
! ol aclioiis. Inqiort.iiil 1 , 11 tors in the use ol (.11- 
i biiretted water gas lor t in it hnieiil .'lu* th.il it t .in 
j bi* made w'itli enormous i.ipulily and willi a mini- 
I mum of labour; ami not t :dv is Du* ie(jiiisde 
' increase m illuminating ])ovv' 1 sernn*d, but tlu* 
1 volume of ilu* enriched g.is is men .i.sed by tlu* 
i bulk of carburetted watt*! gas adtled, which in 
oidinaiy English puutiti* .iinoimts to horn 23 to 
iblic at fust stiongly ojqioscd its intioflm lion on 
i the ground ol the j)Oisonoi!S j^mpertu's of tlu* c.'irlion monoxirle, 
; w’hit li IS [ire.sent m it to the extent ol about 28 tt» 3‘) Still 

when this coin(*.s to bt* diluletl with Uo to 75 of ordinary coal gas, 
containing as .1 rule only .( to o "k of carbon inonoxule, the jh*i- 
centage ot poisonous nu>novule in Hu* mixturt* falls to below \f> 'k',, 
w'hich ex'peru*m(* lui'. showm to be a faiily s.ife limit. 

• A ii.se in tlu* jirite ot oil .suitable for carbmetting has caused the 
gas industry to consider other methods by which the vohiim? of gas 
ubtainahlc from coal can be increased by' admixture wdth blue or noii- 
! liiimiioiis w. iter gas. In (iermany, at seveial imy)ortant gas-work-, 
Tioii-lmTiinou-. vv'.'iti*i gas is jiasserl info th'* foul nnm o. Ihnnn !i 
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th« retorts in the cksired jirof>ortion, and the mixture of water gaa 
iind ccml gas is then carimretted to the required extent by benzol 
vapour, a ])rocess which at the present price of oil and Itcnzol is 
distinctly more economical than the use of carhuretted water gas. 
In i8qG Karl Dellwik introduced a mo<]ification in the process of 
making water gas winch entirely altered the whole aspect of tlie 
industry. In ail the attempts to make water 
gas, up to that date, the incandescence of llie 
tuel liad been obtained by “ blowing ” so 
deep a bed ot liiel that carbon monoxide and 
the residual nitrogen of the air lormcd the 
chief products, this mixture b('ing known as 
“producer’’ gas. In the Dellwik proce.^s, 
however, the main ])oint is the adjustment of 
the air supplied to the fuel in the gen€*rator 
in such a way that carbon dioxide is formed 
instead of carbon monoxide. Under these 
eondilions producer gas censes to exist as a 
by-product, and the g.i,.ses of the blow consist 
nu'niv of the incombn.stiiile products ot com- 
plete combustion, carbon dioxide and nitrogen, 
the n*sull lieing that more than tliree ti^nes 
tlie heat is deveioped for the comI)U.slioii of 
Vh(' same amount of luel, and neatlv double 
till* quantity ot water gas can be made per 
])Oimd ol fuel than ivas befoie possible. The 
nitis Ol times of steaming can also he con- 
imiied lor Jon'4rr periods. The pos.sibility ol 
making Itoin ()o,ooo to 70,000 cul). It. ot wat«‘i 
gas ]^ci ton r)f coke* us«*d in the liellwik 
generator as against 34,oo«) to 45,000 cub. ft. 
per ton made by previous ]^rocc.s.ses reduces 

the price ol water gas to alioul j ■, 

thousand, so that the economic value ot using 

It in a«Inuxture with coal gas iin<l then enriching the mixture by 
.my cheap carburet ting pnicess is inanitest. 'I'lie universal adoption 
of the hicandesceul mantle tor lighting piirpo.ses has made it evutleul 
that the illumimitiug value of the gas is .1 .secondary consideration, 
and the wlioh; tendency now is to do away with enrichment and 
protluce a gas of low-caudle ])Ower but good healing power at a 
ehe.'ip rate Jor fuel purjioses and inc .mdesceiit lighting. (See also 
laoHTiNo . fi'fi.s ) (V. J 3 . f. ) 

2. /or h'ltcl aud 'J 1 ic first gius-produceis, which 

were built by Faber du Faiir at \Va.sseralfingeii in 1836 and 
by C\ G. (\ llischof at Miig(lc.sprimg (both in (xennany), con- 
sisted of simple perpendicular shafts of masonry contracted 
at the top and the bottom, with or without a grate for the 
coal. Such producers, frequently strengthened by a wrought 
iron casing, arc even now used to a great extent. Some 
times the piiqio.se of a gas-producer is attained in a very 
simple manner by lowering the grate of an ordinary fireplace 
so much that a layer of coal 4 or 5 ft. deep is maintained in the 
fire. 'The effect of this arrangement is that the great body of 
<'oal reaches a higher temperature than in an ordinary fireplace, 
and this, together with the reduetion of the carbon dioxide formed 
immediately abo\'c the grate by tlie red-hot coal in tlie iip^ier 
part of the furnace, leads to the formation of carbon monox- 
ide which later on, on the spot where the greatest heat is re- 
({uircfl, is burned into dioxide by admitting fresh air, preferably 
pre-heated. This simple and inexperish e arrangement has the 
further advantage that the producer-gas is utili/.ed immediately 
after its formation, without being allowed to cool down. But it 
is not very \\<‘ll adapted to large furnaces, and e.specially not to 
tho.se cases where all the space round the furnace is reejuired 
for manipulating heavy, wdiitc-hot masses of iron, or for similar 
pur])oses. Tn these eases the producers are arranged outside the 
iron-w'orks, gThss-works, Ac., in an open yard where all the 
manipulations of feeding them with coal, of stoking, and of re- 
moving the ashes are performed without interfering with the 
work inside. But care must always be taken to ])laee the 
producers at such a low' level that the gas has an upward tendency, 
in order to faeilit.ite its passage to the furnace whe^e it to be 
burned. 'Fliis purpose can be further promoted by various 
means. 'Fhe gas-producers constructed by Me.ssrs Siemen.s 
Brothers, from 1850 onwards, were provided with a kind of brick 
chimney ; on the top of this there was a horizontal iron tube, 
continued into an iron down-draught, and only from this tlie 
underground flues were started which sent the gas into the single 
furnaces. This arrangement, by which the gas was cooled dowm 
by the. action of the air, acted as a gas-siphon for drawing the 


gas out of the producer, but it has various drawbacks and 
has been abandoned in all modern constructions. Where the 
“ natural draught ” is not sufficient, it is aided either by blowing 
air under the grate or else by suction at the other end. 

We shall now describe a fc3v of the very large number of gas- 







' - Sivmons Producer (Sectional Elcvalion). Scale 

jirodiicors constni(Tcd, selecting some of the most widely applied 
in practice. 

The Siemens J‘roclucer in its oikiiuul shape, of which luindreds 
have been erected and many may be still at work, is show’ll in 
lig. 12. A is the chargmg- 

w'tdl, con.sisting of a cast \ 
iion pkity with ^fire-brick 

damper by which tlu* pro- B 

ducer iiuiy be isoldttd in 

case 0/ repairs ; E, a writer- P /y / j 1 

pipe, by W’hich the cinders p® y' 

at the bottom may be P y^ viS 

t[uenclied bcfori* taking 

away ; the sU‘am Jjere K 

roniiml risfs into tlie ])ro- ^ 

“semi- water gas" (see 
Fuel : Gfisrous). Ojienmgs 

like that sliowui at ( t serve III 

lor introducing a poker in 13,-^tAirTnanri's Pn>ducei. 

order to cle.in the brick- Scale 

work fiom adliermg .slags. 

H is the gas flue ; I, the ])erpendiciilarly a.scendiug shaft, 10 or 12 fl 
liigh ; JJpthc horizontal iron tube; K. the descending lir.mch men 
Uoneel abovi*, for producing a certain amount of suction by nusin*' 
of the gas-siphon thus formed. In the liorizontal branch JJ luucJi 

















b ios. 14 and 15. — laegd’s Producer, Scale 

ol the tar and Hue tlu.st i*^ also condensed, which is of importance 
where bituininoiis coril is employed for firing. 

’ Figs. 12, 13, 14, 13, id, 18, T9, 20, 21 of this article are from 
Lungers CoaUtar and Ammonia^ by permission of Friedr. Vieweg u. 
Sohri. 
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This, as well as most other ilescripliona of gfis-prodiicers, is not where it is to be used. The n'lort E is char|»ed with <>nlinary 
adapted to being worked witli .sucli coal as softens in the heat and l>itiiminons coal whicli is submitted to destructive di-^tillation 

by tlie heat communicated tlirongli the flues 
converted into coin*. Ttie gases fornuHl during this process pass 
into the upper jiorliou of V and get mixed with th<‘ producer- 
gas ioniied in the lower portion. From time to time, as the level 
of the coke in V goes down, some of the ireshlv formed coke in E is 











Jwo. lo. I .lylor s j Toducer. Scak* 


I'jt.. 17. l>o\\-(>ii (.as 1 'l.int. Scale 


forms cakes, iinpeiietrablo to the air and itii])edmg the regid«*i .sink- I pushed iiilo V, wlierel>y the le\i*l of the »oUe ni \ should assume 
ing of tlio charge in the ptoducer. 'J'he Juel employi'd should be 1 the shape shown by the dotted line / . . . /;/. 11 Mie level became, 
non-bituminons coal, ant lira cite or coke, or at least so — 

much of thes(! uiaterial.s slioiild be mixed with 01 dinary 
coal that no seini-solid cakes of the kind just d<*scfihed 
are formed. Where it is unavnidahJe to W'ork with coal 
softening in the fire, Liirnianii’s producei may bo 
employed, which is sljown in fig. 13 V sliows a gas 
producer of the ordinary kind, which during regular 
w'ork is filled with tlic coke formed in the hon/onlal 
nitort E. The door h .ser^'es for removing the slags 
and ashes from the hot lorn of V, as far as they^ do nol 
fall through the grate. The hot producer-gas formed 
in V is passed round the retort E in the flues u» 
and ultimately goes away through K to the funiace 


limy 





















Fin. 18. — Mond Gas Plant. Scale 


1’ 10. ly. - - Muud Gas Plant. Scale 
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too low, Midi as is shown by the dotted line i . . . the working 
of the ])roducer would be wioug, as in tins case the layer of coke 
at the trout side would be too lovr, and carbon dioxide would be 
formed ill lieu of monoxide. 

Figs. 14 and 1 5 show Tdogel’s producer, the special object of 
wliidi is to deal any fuel (eoal or coke) giving a touijh, pasty 
sl.ig on combustion. Such slags act very prejudicially by impeding 
tlu; iiji-draiight of the air and the sinking of the fuel ; nor can thev 


holes B, to B4, j)as.sing through the brick lining Al. F is the con- 
tracted i)art, leading to the closed ash-pit, accessible through the 
doors I). An injector T, worked by means of the steam-pipe J, 
forces air through K into k". The circular grate G can be turned 
round K by moans of tlu; crank E from the outside. This is done, 
without iiitt‘rfering with llu* blast, in order to keej) the fuel at the 
proper le\el iu E, according to the indications of the burning zone, 
as shown thiough the iieep-holcs to B^. The a.shes collecting at 
till; bottom arc from time to time removed 



by the doors D. As the steam, introduced 
by 1, is decomposed iu the producer, we 
here olitain a “ semi-water gas,” wdth about 
27 CO and 12 % 

k'ig. 17 shows the Dowson gas-producer, 
together with the arrangements for purifying 
the gas for the j)ui])Osc of working a gas 
engine, a is a vertical steam boiler, heated 
by a central .shaft filled with coke, with 
sujicrhcating tubes b passing through the 
central shaft, c is the steam-pipe, carrying 
tlie dry steam into the air-injector d. This 
mixture of steam and air enters into the 
ga.s-proclucer e below the fire-grate /. g 1^ 
the feeding hopiier ior tlie aiithmcile whicli 
is usually employed in this kind of ])ro- 
diicer. //, h are cooling-pipes for the g.is 
where most of the uiiclecomposed steam 
(.say in % of the whole employed in d) is 
condensed, i is a hydraulic box with water 
seal; 7, a coke-scrubber ; A, a filter; /, a saw- 
diist-.scrubber; inlet of gas-holder; «, gas- 
holder ; t>, outlet of same ; />, a valve with 
weighted lever to regulate llio admission ol 
steam to the ga.s-producc;r ; y, the weight 
whicli actuates the lever automatically by 
the rise or tall of tlie bell of the gas-holdei . 
tn ])ractical work about J lb ol steam is 
decomposed lor each iioiind of anthracite 
eonsiimed, and no more than ol carbon 
dioxide is loimd in the resulting gas. The 
latter has an average calorilic ])Ower oi 
1732 caloiies per cubic metie.oi t()I B.T.T\ 
per cubic foot, at o'^ and 7()() mm. 

The Mond jiUnt is shown in ligs. iH ami 
T<>. Tlu; gases pioducisl in tlu* geiuTalors 
Ci aie |)a.ss(;d through ])i]>es r into washers 
\V, iu whieh water is kejit in violent iiiotioii 
by nuMii.s of p.iddle wheels. The spray ol 
water removes the tlusl and part oi the tar 
and ammonia tioiii the gases, much steam 
being produced at the .same tiim‘. This 
water is withdrawn Iroiii time to time and 
worked lor tlie aminoiiia it contains. Tlu‘ 
gases, escaping Ironi \V at a Icmperatiirc of 
about 100'" t'., and containing miKh steam, 
pa.ss lliroiigh g and a into a lower, ted with 
an aeiJ-absoriung liijiiid, coming from the 
tank s, which is sjiread into many dro|).s 
by the brick tilling ol the lower. Tln> 
liquid is a slioiig .solution of ammonium 
.sul]>hate, containing about 2-5 free sul- 
])Iiuric acid which absorbs neaily all the 
ammonia from the gases, without dissolving 
much ol the tarry substances. Most of llu* 
licjuor arriving at the bottom, after mecli.ini- 
cally sc'parating the tar, is jiumped bark 
into 5, but a portion is always withdrawn 
and worked lor ammoniiim sulphate. When 
escaping from the acid Iowct, llu' gas con- 
tains about 0*013 and has a teni- 

jjeralure of about cSo'^ C. and is .saturated 
VNilh aqueous vajiour. It is ])a.ssed through 
( into a second tower B, filled with blocks 
of wood, wliero it meets with a stream ol 


Vk,. 20. — Blass' (las Plant. Scale 

U* removed by f.dling through a grate, like ordinary coaI-aslu\s. 
'I'o obviate* these drawliacks the producer A is kept at a greater heat 
than is olheiwise usual, the air rec]iiired for feeding the jircxlucer 
b.*uig pn‘-he:iled in the channels c, e. The inside .shape of the pro- 
ducer is such that the upjier, less hot portion Ccinnol get .stopped, 
a.s it widens out towards llu; bottom ; the lower, hotter jKirtion, 
where the aslu‘s are already fluxed, is contracted to a slit <1, through 
which tlu* air asccuids. 'I'he grate b retains any small pieces of fuel, 
but allows tlu; liquid cinder to pass througli. The lateral flues c, c 
]>n*\ent the brickw’ork from Indug melted. 

i>iu‘ of the best -known gas-producers for working with com- 
pressed air from below is Taylor’s, .shown in fig. 16. A is the 
teeding-hojqxT, on the same jirinciple a.s is used in hlasl- 
luruace.s. 1. is the producer-.shaft, with an iron casing B and pcep- 


conqiaratively cold water. At the bottom 
of this tlu; water runs away, its temperature 
being 78' C. ; at ibo top the gas pas.ses away through U into the dis- 
triluiting main. The hot w'ater from B, freed from tar, is ])uin])c;d 
into a third low’or C, through which cold air is forced by moans of a 
Rout’s blower by the pipe w. This air, after being hca1c*d to 76° C., 
and saturated with steam in the tow'er C, pas.ses through / into th(‘ 
geni;iator G. 'J'he W’ater in (' loaves this tower cold enough to he 
used in the scrubber B. Thus tw'o- thirds of the steam originally 
employed in the generator is leintrodnccd into it, leaving only one- 
third to be supplied by tlu* exhaust steam of the steam-engine. The 
gas-generators G have a rectangular .section, x 12 ft., several of 
them being erected in series. The introduction of the air and the 
removal of the a.shes takes place at the narrow'er ends. Tlio bottom 
is formed by a waiter tank and the ashes are cpienchcd here. The 
air enteis just above the w’ater-level, at a jiressure of 4 in. Tin* 
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Mond gas in the dry state contains 15 % car])on dioxide, 10 % 
monoxide, 23 % hydrogen, 3 % hydrocarbons, 49 % nitrogen. 
The yield of ammonium sulplnate is 75 tb from a ton ot coal (slack 
with 1 1 ’5 % ashes and 55 “o carbon). 

One of the best jdants for the generation of water- is that 
con.sliucted by E. Blass (fig. 20). Steam enters thnmgli the 
valve V at D into the generator, filled with cuke, and ]»as.ses 
away at the bottom through A. The pressure of the gas should 
not be such that it could get into the pipe conveying the, air- 
blast, by which an explosive mixture w’ould be formed. Tliis is 
prevented by the water-cooled damper S, which always closes the 
air-blast when the gas-pipe is open and vice versa. Below the entry 
W of the air-]>last there is a tlirottli' valve d which is closed as soon 
as the damper S ojiens the gas canal ; thus a secoml seriirity against 
the production of a mixture of air and gas is afforded. The water 
cooled ring channel K protects the bottom outlet of the generator 
and cau.ses the cinders to solidity, so that they can be easily removed. 
But sometimes no such cooling is effected, in which case the cinders 
run away in the liquid lorm. Below K the fuel is hing in a conical 
heap, leaving the ring channel .\ Jree. Duiing tin* period of hot- 
blowing (healing-up) S is turned .so that the air-bla.st communicates 
with the generator ; d and G are open ; g (thi‘ damiier connected 
with the scrubber) and V arc closed. Duiing the period of gas- 
inakirig G and d an' elo.sed, S now clo.ses the air bla.st and connects 
tlie generator with the .scnibtu'r ; V is openi'd, and the gas pa.s.s*‘s 
from the scrubber into the gas-holder, tlu' inltd w being under a 
pressure of q in All these various ( hanges in the opening of llie 
valves and da nijiers are automatically jierloiinetl 111 the propei order 
by means of .t b.ind-v\heel M, the shaft m lesting 011 the st.iiulatd.s / 
and .shaft 7*. This hand-wheel has merely to be turned one way for 
starting tin* liol blowing, and the oppo.sile way for gas inaking, to 
0 ])(‘n and shut all the connexions, williout any mistake being possible 
on tlie ]Kirt of the attendant, fhe feeding hopper Iv is so arianged 
that, wlien f he coin* Cy o])ens, is .shut, and \ ice versa, thus no nion* 
gas can escajie, on feeding fresh toke info fh<‘ gener.ifor, liian tfiaf 
wliii fi is contained in E. G is the pipe througfi wlnefi the filowdng ii]) 
gas (Siemens gas) is carrii'd aivav, ('iflicr info the open air (wdiere it 
is at once burned) or into a jire fieati'r for the l»lisf, or into .some 
place wlieri* it can i»e utih/.ed a.s fuel. Tliis gas, wfiicli is made lor 
10 or n minutes, contains ironi 2^ to 32 carfion monoxide, 7 
to i'5 car!)on dioxuh', 2 to ^ % hydrogen, a hlfle methane, ^>4 
to bO nitrogen, and lias a heating value of ealoiie'- per 

cub. iiK’fie. Tlie w.iler-gas if.sell is made lor 7 niinules, and lias an 

ax eiage c()m|)0‘-ilion of 3 -3 carbon 
dioxide, carf)<»n monoxide, 

o-q metfiaiie, b\diogen, 

3*7 nitrogen, and a he.itmg v.diie 
of 2<)7o calori. s per cub. metie. 1 
kilogram i.okc* \ lelds 1-13 cub. metre 
water /ras ami vn Siemens gas 
K'o parts (oke (ot 7000 taloiies) 
tiiniish 42 "0 of their lieat value as 
water-gas and .|2 as Si<*meiis gas. 

Di.slly we gi\e a .section of the 
Di llwik-l’leisclier g.is pioducer (fig. 
21) 'I'he le<‘ding hojipers .\ an* 
idleiiialely < liaiged every hall-honr, 
so that tlie layci of iiud m the 
gem rator alwa\s ienuuns.4 tt. deep. 
B IS the climuu y-daiiiper, (' tlie 
grate, J) the door lor removing the 
slags, I*! tlie asf) door, ]*' the ink*! of 
the an -bla.st, (i fhe upjier, G, the 
lowei outlff lor the watir-gas wdneh 
is removed alb'ruately at top and 
bottom by means (d an oiilskh* 
valve, steam lieing always admitted 
at the opposile end. The blowing- 
iij) generally l.isls 1/ niiniite.s, the 
gas-making S 01 10 minutt s. The 
air-blast vvrirks mulei a pre.ssure of 
8 or <• 111. below tlie grate, or .4 
to in, above the coke. Tin* 
blowing-uji gas contains 17 01 18'’;, cailiou dioxide and 1*5 Vv> 
oxygen, with mere Ir.ices of carbon iiionoxi<li*. The w.itei ga'. 
sfiows 4 to 5 'k, carbon dioxide, qo carlion monoxidi*, o*8 

methane, 48 to 51 liydrogen, 4 or 5 nitrogen. About 2-5 cnl>. 

metres is of >t. lined jier kilogram of best coke. 

See Mills and Kowaii, rnel and its A f^fdication (London, i88<#) ; 
Samuel S. Wyer, T^indiu n -das and Gas-Prudmeis^ piibli.sht'cl by the 
Euf^inecriuf: and Mining Journal (New ^ ork) ; F. Fischer, Chemist he 
Teihnologie dev Yivennsinffe (1897-1901) ; Ga^formifie Heizstoffe, in 
Stohmann and Kerl’s Handbuch der ieihnischen Chemie^ 4th edition, 
lii. 642 et seq. (fL D.) 
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GASCOIGNE, GEORGE (g 1535-1577), Kngli.sh poet, eldest 
son of Sir John Gascoigne of Cardingtim, Bedford.shire; \va.s born 
probably between 1530 and 1535* educated at Irinity 

(ollege, Cambridge, and on leaving the university i.s supi>osed to 


j have joined the Middle Temple. He bei ame a member of (iray*s 
Inn in 1555. He has been identified without much show of 
evidence with a lawyer named Gastone who was in prison in 
1548 under verv’ discreditable circumstances. There is no doubt 
that his escapades were notorious, and that he was imprisoned 
hir debt. George Whetstone says that Sir John (Jascoigne 
ilisinherited his son on account of his follies, but by his own 
account he was obliged to sell his patrimony to pay the debts 
contracted at court. He was M.P. for Bedford in 1557-1558 
and 1558 -1559, but when he presented hini.self in 1572 for election 
at Midhursi he was refu.sed on the charges of being “ a defamed 
pcr.son and noted for manslaughter,’* “ a common Rymcr and 
a deviser of slaunderous l^i.squelles,'’ “ii notorious runianne,'* 
an atheist and constantly in debt. His poems, with the exception 
of some commendatory verses, were not pulilishcd before 1572, 
but they were probably circulated in MS. before that date, lie 
tells us that his friends at (iray's Inn importuned him to write 
on Latin tJiemcs set by them, and there two of his plays were 
acted. He repaired his fortunes by marrying the wealthy widow 
of William Breton, thus becoming slep-lalher to the poet, 
Nicholas Ibeton. In 1508 an inquiry into the disposition (»t 
William Breton's properly with a view to the protection of the 
children’s rights was instituted before tlie lord mayor, but tlie 
matter was prohubly settled in a friendly inunner, for (uiseoigne 
continued to hold thi* Walthamstow' eslab*, which he had from 
his wife, until Ills death. He sailed ns a .soldier of fortune to the 
l2)w C'ountries in J572, and was driven by slre.ss ol weather to 
I h ill, which luckily for him had jusl fallen into tlie hands oi lhi‘ 
J)utch. He </hlaint'd a eaptaiirs (‘(>mmis.‘‘ii)n. and took an ac tive 
jiart in the eampuigns of the next two yi'ars, during which he* 
ac'cpiired a jirofoimd (.'isliLc* of the J lulcdi, and a great admiration 
for William of Orange, wlio had personally intirvenid on his 
behalf in a quarrel with his eoioin*!, and secured him again* i 
the suspicion caused by liis clandesnne visits to u lady at file 
Hague. Taken prisoner afli'i* the evacuation ol \’all.eMl)iiig 
by the Ihigli.sh troops, he was .sent to England in the autumn 
ol 1574. lie di'dic’att'd to Lord (hey of Willon the slorv ol lii^' 
j adventures, “ d'hc k'ruiles ol W’arres *’ (piliUed in the ediUon 
of 15/5) and “ Gascoigne's Vo)uge into llollande." In 1575 
he had a .shaic* in devising the masc|iu‘s, pul)hshc‘cl in the next 
year as The t^tunrly Pleasures at the Comte at Knielworlh, which 
celebrated the quc'cm’s visit to the ICarl of Leicester. .At Wood- 
.stoc'k in 1575 he delivc-rc ci a prose* sperc h hdore I'llizahc lh, and 
]>rcsented licT with the Plea^aut Tale of Hetnetes (he llnemite ^ 
111 four languages. Most of Jiis works we re aetualiv pnhli.shed 
during the la.st years of his hie*, after his return from ilu- wars. 
He died at Bernaek, nc’ar Stamford, where he wa.s the guest of 
(h'orge WJietstone, on tlie 7lh of October 1577. (h'orge Wliet 
.stone wrote*, a long dull poem in Iionour ol hi.s frie*nd, enlitl' d “ A 
Remembranee of the w'el-imployed life and godly end of Geoige* 
(hiskoigne, Esejuire.’’ 

His theory of metrical composition is exjilaincd in a shent 
critical trcati.se, “ I’ertayne Notes of Instruc tion eyancerning the 
making of ve rser or ryrne in JOnglisli, written at the recjue.st eg 
Master iMlouardo Donuti, ’ - jirefixecl 10 his Posies (1575). He 
.leknow’ledged ('haueer as Ins ma.ste.T, and differed from the 
earlier poets of the .sc.hool of Surrey and Wyatt eliic'lly in the 
jcldcd smoothness and swiietncss of his ver.sc*. His yioems were 
published in 1572 during liis absence in Holland, surreqitii ioiisly, 
ac'cjrding to his own aeremnt, hut it seems probable that the 
“editor" who sujiplied the running eoinnient was none otlier 
than (iascoigne himself. A huudreth Sundrie Floures hound nf* 
ill one small Posie. (fathered Jartely (hv iranslaliou) in the j\ne 
outlandish Hardens of Kuri hides, bind, Petrarke, Afiosto and 
oih( IS ; and partely hy Invention out of our owne frnitluil (hehardi s 
in Kn^lande, Yeldiny Sundrie Savours of tragical, comical and 
moral discourse, hothe plrusaunt and profitable, to the wrll-smclling 

* Prinlexl in 1579 in a pamphlet called The PaiadtKve, the 
aiitlior of vvhicdi Abr.iluini Idc-iniiig, does nc>t mention t^ascoigne's 
nainex 

Rejnintcfl in \’ol. li. of J. Haslew’ood’s Amient Critical hssay\ 
(1811-1813), uml in (iregory Sinith’.s lilizahethan Critical Essays 
(1904). 
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noses of learned Readers , was followed in 1575 by an authorizod 
edition, The Posies of G. G. Esquire . . . (not dated). 

Gascoigne had an adventurous and original mind, and was a 
pioneer in more than one direction. In 1576 he published The 
Steele iUas, sometimes called the earliest regular English satire. 
Although this poen) is Elizabethan in form and manner, it is 
written in the spirit of Piers Plowman. Gascoigne begins with 
a comparison between the sister arts of Satire and Poetry, and 
under a comparison between the okl-fashioned “ glas of trustie 
Steele,’’ and the new-fangled crystal mirrors which he takes as a 
symbol t)f the “ Italianate ” corruption of the time, he attacks 
the amusements of the governing classes, the evils of absentee 
landlordism, the corruption of the clergy, and pleads for the 
rest(*ration of the feudal ideal. ^ 

11 is dramatic work belong.s to the period of his residence at 
f iray ’s Inn, both Jocasta (of which Acts i. and iv. were contributed 
by Francis KinwTlmersh) and Supposes Ix'.ing played there in 
1566. Jocasta was said by |. P. Collier {Hist, of Dram. Poetry 
iii. 8) to be the “ first known attempt to introduce a Greek 
play upon tfie Engli.sh stage,*’ but it ttirns out that (Gascoigne 
was only very indirectly acquainted with ICuripides. Mis play is 
a literal version of JA)dovico Dolcc's Giocasia, v/hich was derived 
probably from the Phoenissae in the Latin translation of K. 
Winter. Supposes a version of Ariosto’s / Suppositiy is notable 
as an early and excellent adaptation of Italian comedy, and 
moreover, ns “the earliest play in Knglisli prose acted in public 
or private.” IJdal’s Ralph Roister Doister had been inspired 
directly by Latin comedy ; Gammer Gurtons fSeedle was a purely 
native product ; but Supposes is the first example of the ac- 
climatization of the Italian models that w'ere to exercise so 
prolonged an influence on the English stage. A third play of 
Ciascoigne s, The Glasse of Goi^ernmcnl (pul)lished in 1575), is 
a school drama of the IVodigal Son ” type, familiar on the 
continent at the time, but rare in England, ft is defined by Mr 
('. 11 . llerford as an attempt “to connect Terentian situation 
with a Christian moral in a picture oi school life,'^ and it may 
l)e a.ssumod that (Jascoigne was familiar with the didactic drama 
of university life in vogue on the continent, 'fhe scene is laid at 
Antwerp, and the t.vo prodigals nnet with retribution iti Geneva 
and Heidelberg respectively. 

The Spoyle of Antwerhe, WTitten by an eyewitness of the sack 
of the city in 1576, has sometimes been attributed to Gascoigne, 
but although a George (iascoigne was employed in that year 
to carry letters for Walsingham, internal evidence is against 
( iascoigne’s authorship. A curious editorial preface by Gascoigne 
to Sir Humphrey (Albert’s Discourse of o Dtscoverie for a nesv 
Passage to Cataia (1576) has led to tlte assertion that Gascoigne 
printed the tract against its author’s w ish, but it is likely that 
lie was really serving Gilbert, who desired the publication, but 
dared not avow it. The WyU of the Devill . . . (reprinted for 
private l ireiilation by Dr V. J. I’lirnivall, 1S71), an anti-pofiish 
tract, once attributed, on slender evidence, to (Gascoigne, is 
almost certainly by another hand. 

(kiscoi^no's w'orkB not already inentionetl include “ G. G. in 
coniiiiendatioii of the noble Art(? of Venerie," prefixed to The Xohle 
Art of V event' tfuvtivp (1575) , The Compluynte of Phylomene^ 
bound up with The Steele iHas (157O) , The Droomme of Doomes-day 
(157*^')* a prose compilation from various authors, esjwciaily from 
the l>e corUemptn muttdt sire de miseria htiniavae couditionis of 
Pope Innocent HI, printed with varying tjUe.s, earliest ed. (1470 ?) ; 
A Dclv 4 %te Diet for daivtie vwuthdc droonhardes . . . (1576L a free 
version o! St Augustine’s Dc ebrictntc. The Posies (1572) indluded 
Supposes, Jocasta, A Discourse of the Adventures of Master P\erdi~ 
nando] J\cromnii\, in imitation ot an Italian no>elId, a }Xirtly auto- 

* “ Againc 1 .see, within my Rlasse of Steele 

But fonre estates, to serve each country .soyle, 

The King, the Knight, the IVsMint, and the Priest. 

'Hie King should care for al tlie sid>jects .still. 

The Knight should fight, for to defend the same, 

'the Pesanl, he .shouldc labor for their ease. 

.\ml Pru'.sts .shiilil pray, 1o»- them and lor themselves, ” -- 

(.\rl»er's ed. p. 57.) 

The iutUience of this play on the Shakespearian Tamitif^ of the 
Shrew is dealt with by l^rof. A. H. i'olnian in Shakespeare s Pmt in 
the Taming of the Shrew (Pub. of the Mod. La tig. As.soc. vol. v. 
ISo .1, pp. 215, 21O, 1800). 


biofi^aphiczd Don Baitholofnew of Bath, and miscdUancous ]>oems. 
He^ personages, some of whom were well known at court, were sup- 

osKd to be concealed under fictitious names m. The Adventures of 

faster T\ and the poem caused considerable scandal, so that the 
names are disguised in the second edition. A more comi>reheasivc 
collection, The Whole Worhes of G. G. . . . appeared in 1587. In 
1868^1870 The Complete Poems of G. G. . . . were editt*d for the 
Hoxburghc Library by Mr W. C. llazlitt. In his English Reprints 
Prof. E. Arber inclndcd Certayne Notes of Instruction, The Steele 
Glas and the Complavnt of Philomene. The Steele Glas wras also 
edited for the Library of English Literaiurey by Henry Morley, vol. i. 
p. 184 fi88g). A new* edition, The Works of George Gascoigne (The 
Cambridge English Classics, lyoy, dc.) is edited by Dr. J. W. Cunlille. 
See also 7 'he Life and Writings of George Gascoigne, by l*rof. Felix 
E. Scliolling (Publications of the Univ. of Pennsylvania series in 
Philology, vol. ii. No 4 [1894]) ; C. H. llerford. Studies in the Literary 
Relations of England and Germany in the Sixteenth Century, pp. 149- 
164 (1886) : C. H. Herford, “ Gascoigne’s (dasse of Government,” 
in Englische Studien, vol. ix. (Halle, 1877, dc.). 

GASCOIGNE, SIR WILLIAM (£*.1350-1419), chief justice of 
England in the reign of Henry IV. Both history and tradition 
testify to the fact that be was one of the great lawyer.s who in 
times of doubt and danger have asserted the principle that the 
head of the state is subject to law, and that the traditional 
practice of public officers, or the exprc.ssed voice of the nation in 
parliament, and not the will of the monarch or any part of the 
legislature, must guide the tribunals of the country. He w^a.s a 
descendant of an ancient Yorksliire family. I’he date of his 
birth is uncertain, but it appears from tlie year-books that lie 
practised as an advocate in the reigns of Edw^ard III. and Kicliard 
11 . On the banishment of Henry of Lancaster Gascoigne was 
appointed one of his attorneys, and soon after Henry’s accession 
to the throne was made chief justice of the court of king’s bench. 
After the suppression of the rising in the north in 1405, Henry 
eagerly pressed the chief justice to pronounce sentence upon 
Scrope, the archbishop of York, and the carl manslial I'lioinas 
Mowbray, who had been implicated in the revolt. This he 
absolutely refused to do, asserting the right of the prisoners to be 
tried by their peers. Although both were afterwards executed, 
the chief justice had no part in the transaction. It has been very 
much doubted, liowever, whether Gascoigne could have displayed 
such independence of action without prouipt punishment or 
removal from office following. The oft-told tale of his committing 
the prince of Wales to prison must also be regarded as un- 
authentic, though it is l>oth picturcs(]ue and characlerisdc. 
'The judge had directed the punishment of one of the prince's 
riotous companions, and the prince, who was present and enraged 
at the .sentence, struck or grossly insulted the judge, (iascoigne 
iiiMiiediately committed him to prison, using firm and forcible 
language, whicli brought him to a more reasonable mood, and 
secured his voluntary obedience to the sentence. The king is said 
to have approved of the act, but there appears to be good ground 
for the supposition that Gascoigne was removed from his post or 
resigned soon after the accession of Henry "V. lie died in 1419, 
and w^as buried in the parish church of Hare wood in Yorkshire. 
Some biographies of the judge have stated that he died in 1412, 
but this is deaily disproved by Foss in his Lives of the Judges ; 
and although it is clear that Gascoigne did not hold office long 
under Henry V., it is not absolutely impossible that the scene in the 
fifth act of the second part of Shakespeare’s Henry 1 V. has some 
historical basis, and that the judge’s resignation was voluntary. 

GASCONY (Wascouia), an old province in the S.W. of LYancc. 
It takes its name from the Vascones, a Spanish tribe which in 
580 and 587 crossed the Pyrenees and invaded the district known 
to tlie Romans as Novempopulana or Aquitania tertia. Basque, 
the national language of the Vascones, took root only in a few of 
the high valleys of tlw Pyrenees, such as Soule and Labourd ; in 
the plains I^tin dialects prevailed, Gascon being a Roinancx? 
language. In the 7tli century tlic name of Vasconia was sub- 
stituted for that of Novempopulana. The V^asconcs readily 
recognized the sovereignty of the Merovingian kings. In 602 
they consented to be gavenied by a duke called G^ialis, but 
in reality they remained independent. They even appointed 
national dukes, against whom Charlemagne had to fight at 
the beginning of his reign. Finally Duke Lupus II. made his 
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submission in 819, and the Carolingians were able to establish 
Frankish dukes in the country. Ibree of these are known : 
S^uin (Sighivinus), William (Guillaume), and Arnaud (Arnaldus). 
They were at the same time counts of Bordeaux, and succumbed 
to the Normans. After the death of Arnaud in 864 the history of 
Gascony falls into the profoundest obscurity. The lists of the 
jolh-century dukes pre]xired by ancient and modern historians 
can only be established by means of hypotheses based in many 
cases on spurious documents (r.g. the charter of Ala(m), and little 
confidence can be placed in them. During this troubled period 
Gascony was from time to time attacJied to one or other of the other 
Vascon states which had l’)een formed on the southern slope of the 
Pyrenees, but in the reign of Hugh Capet it was considered as 
forming part of France, from which it has never been separated. 
Disputed in the 1 1 th century by the counts of Poitiers, who were 
also dukes of Aquitaine, and by the counts of Armagnac, the 
duchy finally passed to the house of Poitiers in 1073, when the 
title of duke of Gascony was merged in tliat of duke of Aejui 
tainc and disappeared. In the feudal period Gascony comprised 
a great number of countships (including Armagnac, Bigorre, 
Fezensac, Gaure and Pardiac), visc()untship.s (including Bearn, 
T.omagne, Dax, Juliac, Soule, Marsan, Tartas, Laboiird tmd 
Maremne^ iind seigneuries (t\g. Albret. Ac.). From the ecclesi- 
astical point of vi(*\v, it corresponded nearly to tiie archbishopric 
of Auch. 

From about 1073 to 1137 (iascony was governed Uy the dukes of 
Aquitaine and counts of Poitiers, one of whom, William I \ ., ga\'c 
the first charter of privileges to the town of Bayonne ; but the 
duchy was weakened by the increasing independence of its great 
feudatories, especially the vi.scounls of Bearn and the counts of 
.Armagnac. In 1137, the year of her father’s death, Eleanor, 
tlie daughter and heiress of Duke William X., married ilie king of 
I'Yance, Louis \T 1 ., and with the rest of Aquitaine Gascony 
passed under his direct rule. In 1151, however, this marriage w as 
annulled, and almost at once Eleanor married Henry <if Anjoii, 
who three years later became king of ICngland as Henry If. Thus 
w’as lh(^ house of Plantagcnet introduced into Gascony and a fresh 
bone of contention was thrown between the kings of England and 
of France. JIaving established himself in the duchy by force of 
amis, Henry handed it over to liis son Richard, again.st wlioin 
many of the great Gaseon lords rcNulted, and from Richard it 
passed to his brother John. The cru.sade against the Albigcnses 
was carried into (iascony, and this warfare ga\e a new impetus 
to the process of disintegration which was already at work in the 
diK'liy. King ji>hn and his successor Henry J IJ. were weak ; Uie 
neighbouring counts of 'J'oulouse were powerful and aggressive ; 
and the house of Bearn was growing in strength. Gascony 
served Henry TIL as head quarters during his two short and 
di.sastrous wars (1230 and 1242) witli Louis IX., and in 1250 he j 
did homage for it to this king ; his son, Ldward L, lost and then | 
regained the duchy. 

1 luring the Hundred Years’ War (iascony was obviously a 
battle field for the forces of England and of France, d'he Frenc'h i 
seized the duchy, but, aitied by the rivalry bi'tween the powerful | 
houses of Foix and Armagnac, J^klward 111 . was able to lecover it, 
and by the treaty of Bretigny in J3()0 John Jl. recognized the 
absolute sovereignty of England therein. Handed over as a 
princifiality by Edw^ard to his son, the Black PriiKc, it was used 
i)y its new ruler as a l)a.se during his expedition into Spain, in 
which he received substantial help Ironi the (iascon noble.s. 
'I'he renewal of the war between Englanrl and France, w hich took 
place in 1369, was due in part to a dispute over the sovereignty of 
Gascony, and during its course the position of the English was 
seriou.sly weakened, the whole of the duchy save a few towmsand 
fortresses being lost ; but the victories (»1 Jlenry V. in northern 
France postponed for a time the total expulsion (»f the toreigner. 
This was reserved for the final stage of the war anrl w^as one re.sult 
i»f the efforts of Joan of Arc, the year 1451 w ilncs.'^ing the capture 
of Bayonne and the final retreat of the English troops from the 
diK'hy. During this time the inhabitants ol (hisrony suffered 
severely from the ravages of both parties and the nobles ruled or 
misruied w'ithont restraint. 


The French kings, especially Louis XL, managed to restore the 
royal authority in the duchy, although this w\as not really 
accomplished until tlie close of the 15th century w'hen the house of 
Armagnac was overthrown. It was by means of administrative 
measures that the.se kings attained their object, (hiseony was 
governed on the same lines as other parts of France and from the 
time of Henry IV., who was prince of Bearn, and who united his 
hereditary lands with tlie crown, its history differs very slightly 
from that of the rest of the country. The Renaissance inspired 
the foundation of educational institutions and the Reformation 
was largely accepU'd in B6irn, but not in other parts of Gascony. 
The wars of religion .swept over the land, which was the scene of 
.some of the military exploits of Henry IV., and Louis XIV. made 
.some slight changes in its govTrnmcnt. As may be surmised the 
I)ouudaries of (laseony varied from time to time, b'lt just before 
the outbreiilv of the Rewolulion they were the Atlantic Ocean, 
(iuiimne, Languedoc and the Pyrenees, and from east to west the 
duchy at its greatest extent measured 170 m. 

At the end of the ancien regime (ja.scony wils united with 
Guienne to form a great military government. After the division 
of France into departments, Gascony, togetlier with Bearn, 
French Na\arre and the Basque coiintr)', formed the depart* 
ments of Ba.s.scs- Pyrenees, Landes, Hantes-Pyrenecs and Gers. 
J*arts of (kisi ony also now lorm arrondi.s.sements and cantons of 
j the departments of Lot-et-Gtironnc, Haute (iaronne, Aricgi* and 
'larn-et-Garonne. 

See Arnaud Oihen.iit, Kotitui uii ui'Hfitc Wtscouitir, tarn Ifu inoc 
ijitam Aquilnmcae I ' XblM'- MoiiJezun, UisUnu' dv la 

(l.S4() 1850)^ eoiiipiisiTig a uiiiulu r ol \i.se(ul hut uiu rit ic.illy etliletl 
documents; and Jt.m de hiurg.iiu, la Vascovtc, ttiidf histiaiqur ft 
inliquf sitt Ifs . (/it dmhi df (.lUSio^’iic ... ft df\ glands 

fu'l'i du dm fit df (•asiogitt (iSt>S igoz), a leaiued and iUi;i inous 
work, but i h.n.u'lenzed })\ uulu jdled pencalogi(*;il fancy, last 

woik was icetilii'd by T'cidiuaiid Lot in Ins fitudfs snt if ifgnc 
df JIugues Cajift (k^m; m-c especially appendix x ). .See also 
Btiriiiu-Dihim*. “ L,i (iasio ;ne,’' bil)lioj;ra})by of luamisciipt sources 
and of ])rinted woiks j>ubllsbed lu tlu* Uri'iie dc htstanque 

(C. B.*) 

GAS ENGINE. A gas engine is a lu *1! engine in which the work 
ing fluid is atnio.s])hcric an* arul the fuel an inllanimable gas. It 
differs ironi a hot-air or a steam engine in that the heat is given 
to the working fluid by combu.stion witliin lhi‘ motive power 
cylinder. In most gas engines — in fai l, in all those at present on 
the market— the working fluid and the liiel that supplies it with 
heal are mixed with each other before the eombiistion of the 
fuel. The fuel— which in the sLeani ami in most hot-air engines 
is burned in a separate furnace- i.s, in the gas engine, iiitrocliiced 
directly to the motor cylindiT ancl burned there : it is, indeed, 
part of the working fluid. A gas engine, therefore, i.s an internal 
combu.stion engine using ga.seons fuel. 

'riie corniiu-n i.d bi.story of the j'.is rn{.j;inc dulc .s iioiu 1870, vvlicn 
Di N. \ Olio p.ili‘nl«‘d the well known eii^uu* uow' jn exteu.sivi- 
u.se, but lon^; belon* that year inventors had been .it woik, at tempt iiip, 
to iitili7.«’ gas for pioducmg motivi* ))OW(‘i Tlie hrst |>ioposal made* 
111 (rieat Hiitain is found m Street's Putcuit No of 17041 whole 

an e\])losion engine is suggosteil, the explosion to lie caLi.sr^d hy 
va])Ori/ijig spirits of tuipeiitiiie on a heated metal surface, mixing 
the vuptmi witli air in a cylinder, hnng the mixture, and driving a 
piston by the explo.sion j'roiliueti. Most of the eaily engines were 
siiggesteil by the fact tliiit a mixluie oJ an iiillammablt* gas and 
atmospheric air gives an explosion when ignitetl that is, jmxJuces 
pre.ssuru wdiich can be applital m a cylinder to prtipej a jnston 
J^*bon, in ETance, j)ro])()sod a gas engine in which tlie gas .ind an 
were raised to a pressure above that ol ihe aimospheie beloie use 
in the cylinder, but he did not a})]>eai to he tlo.'ir 111 Jiis «l«;a.s. 

Some interesting particulars of early evporjine.uts are given in a 
jiaper lead at the ('amhridge Pliilo.sophiceil Society m 1820 entitled, 
“ On the Ajijilication of Hydrogen Gas to jiroduce a Moving Powei 
in Marhineiy, with a desciijition ol an ICnginc wiiich is moved by 
the pressure of the Atmus|)hori* uj»oii a Vacuum caused by Ex 
plosions ol Hydrogen (ias and Atmospliork Aii.” In that papei 
tiie Kev. W. C/vicil doM:ril>es an engine of his invention t oj-islructed 
to ojicrate on the explosion vacuum method. 'I'his engine was state<l 
to run with perfect regularity at (kj revolutaous per miniite, consuni 
ing 1 7*6 cub It. ot hytlrogeii gas piT iKiur. The hydrogen explosion, 
liowevei, does not .st‘cm to liave lu-eii noiseItr.ss, hecau.se Mr CU'Cil 
stales llial in huikling a larger engine ‘ . . to remedy the noise 

W'hich is otc-isioned liy the exjilosion, the lower end of the cylinder 
, A, K, (*, J> may be buried m a well or it mav 1 m* enclosed in a lar/'e 
' air-tight Nc.-sel.” Mr ('ecil also mentions previous expeiinu'iit.s at 
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Cambridge by I*rof Fansh, whu exliibitcd at lii‘< lectures on 
inecliaiiirs an engine actiiated by the ex]>losion of a mixture of gas 
and cur witl)in a cylinder, the explosion taking place from atmo- 
splienc pressure Prof. Parish is also stated to liave operated an 
engine by gunpowder. These engines of J'arish and Cecil appear 
to be the very earliest in actual operation in the world. 

Samuel Brown, in patents dated 1823 and 182(1, proposed to fill 
a closed chamber with a gas liame, and so expel the air ; then he 
condensed lh(^ flame by injecting water, and operated an air engine 
by exhausting into the partial vacuum so obtained. The idea was 
evidently suggested by Walt’s condensing steam engine, flame being 
employed imstead of steam to obtain a vacuum. Brown’.s engine is 
said to have lM^CIl actually einjiloyed hi pump water, drive a boat 
on the Thames, and ])n)j)el a road carriage. 1 .. W. Wright in 1833 
ile.scribed an ex])1osion engine working at atmosjiheric pressure 
and exploding on liolh sides of the piston. 'I'he cylinder is show'n 
as water-jacketed. In William Barnett’s engine of 1838 two great 
advances wen: made. The engine was so constructed that the mix- 
ture* of gas and air was c'ompres.scd to a considerable extent in the* 
motor cvlinde*r before ignition. The metluxl ot igniting tlw? ceim^ 
pre*ssed charge* was also ettcctive. The prolflem of transferring a 
flame* to the interior of a cylinde*r when the ])r<‘ssure is much in cxcc.ss 
of th.il of llie cxte-mal air was soIvimI by means of a hollow plug cock 
having a gas jet burning within the hollow. In one jiosition the 
hollow was eijiened to tlie almeispliere, and a gas p’t issuing within 
it was lit by an external flame, so that it burne;d within the hollow'. 
The j)lug w'as then quickly reitatoel, se> that it closed to the external 
air anel ojjone'd to the* engine cylineler ; tlie* flame cemtiniied to burn 
with the* air cemt Mm*d in the* reick, until the* ce)mi)re‘s.seel inflammable 
mixture* ni.slie*d into the* space* from the e'yhiider and ignite*el at the 
fl.uiie*. 'riiis ineide: of ignition is in e.ssentials the one adopt<*<l by Otto 
about thirty years lati*r. ’J'e) Barnett lielongs thecredit of being tlie 
first to legalize* clearly the great idea eif compres.sion befeire exjilo.sion in 
gas engines, and to show one* way of cariymg out the idea in ]»ractice*. 
Barne*tt .ippe*ars to Inve constructed an engine, but he* attained no 
commercial succe.ss Si*veral attenijits to produce gas engine*s w'ere 
made lielweeii i8j8 and i8()o, hut tliey wt‘n* .ill lailiires Several 
v.iluable ideas were jiulili.she’d m 1853 Drake, an AmeTican, de- 
scribed a mode of igniting a cenubust ible g.'i.seous mixture by raising 
a tlumbie shaped piece of m(‘tal to incandescence In 1857 Barsanti 
and Matteucc.i projiosed a free-j^iston engine*, 111 w'hicli the e xplosion 
projn'Iled a free piston ag.im.sl the almosjilieie, and the* work was 
elone on the return stroke* by the* alniosphe*i ic pressure, a jsutial 
vacuum being jiiexlueed tinde*r the piston. The engine* never 
came into coninu*i<nl usi*, ;iltbougb the* liindame'iifal ule-.i was 
good. 

I’revienis to |8<)(> the* gas engine w'as entirely in the exjieriineiit.'il 
sl.ige, anel in sjule ol iiiiiny afl<*nip(s no practical suc'.**:’s was 
.Lttaiiie'ei. iO. L(*tie)ir, W'lieise pate*iit is elateel j8(ie>, was the inveiitor 
of till* first gas e*ngine* that wsis brought into ge*ne*ral use. Tlie 
piston, moving lorwaid tor a jnuiioii ol its stroke by the energy 
sloicd 111 the 11 n’ wheel, (lie«w into the cylinder a chaige o! gas and 
an at the ordiiuuy .'itinospherie picssure. At about half stroki: 
tlie* N'alves closi*d, anel an exjilo.siem, eaiise*el by an electric .sjxirk, 
propelled tin* piston to the <*n(l eil its stroke* ()n the return .slioke* 
the burnt gases w'ere discharged, pist as a steam engine exhaii.sts. 
TIk'si* opeiafions were repeated on beith sidi’s of the ]nston, and 
the* engine w.is tluis eloiible-actmg hour hundied of fhc.se engines 
well* S.H1I to be* at woik in Baris in 18(13, and the Keaeling Iron Works 
('oinpany Limited built and solel one linndred of the*iii in Cir(*at 
Ihitam. 'riiey were epiiet, and .smooth in running; the gas con- 
sumption, bow'ever, was excessive, amounting to about 100 cub. 
ft. per indicated ljorse-|)e)W'i*i per liour. The ele*ctiical igiiilioii 
also gave trouble*, lliigon iinproied on the engine in 1H65 bv the 
introduction ol a tl.inie* ignition, but no real eouimercial success 
was attained till 18(17, when Otto and Langcn exhibited their free 
])iston engine in the* Baris Exhibition ot that year. This engine 
was identical in ininciple w'lth the Barsanti aiiel Matteucci, but 
Otto suceee*(U*(l when* those inxentois laile*d lb* worked out the 
engine* in a very ]H*rfect mannt*r, usee .1 Ihviiie ignition, an<l desigm*d 
a ]>ractical clutcli, which allowed the piston fiee movement in one 
direction but rng.'iged w'ith the* tlv-w’hee'l shaft when moved in the 
other ; it consisted qi 1 oilers and w'odge .shajH*<l pockets the same 
cliifcli, m tact, as has since b<*eri so much u.sed in free-wdieci bicycles 
'I'his engine consumed about 40 cub it. of gas per brake hor.sf*-power 
per hour less than half as much as the la'noir. Several thou.sands 
W'ere made and sold, but its strange appearance and iinmechanical 
operation raised many objections. Several inventors meanwiiilt* 
.igain advocated compression ot the gaseous mixture belore ignition, 
among them Ix-mg Schmidt, a German, and IMillion, a brenchnian, 
botli m i8()i. 

'Jo a Frenchman, Alph. Bc.iu de Rochas, belongs the cictlit of 
[iroposiiig, w'itli perlect clearness, the cycle of ojierations now* 
widely used in compression gas engines. In a pamjihlet piibli*«hed 
in Baris in 1862, he stated that to obtain economy w'ith an explosion 
engine four conditions are lequi.site : (i) The gieatest pos-ihlo 

cylinder volume W’ith the least jiossible cooling siirtace ; (»'! the 
greatest jiossible rapidity ol explosion ; (3) the greatest po'^sible 
expansion ; and (4) the greale.st jHissiblo pre.s.snrc at the beginning 
of the exj).insion. The sole arrangement cajiable ol satisfying 


these conditions he stated would be found in fin engine operating 
as follows : (r> Suction during an entire outstroke of the piston ; 
(2) comjjrcssion during the following in.stroke ; (3) ignition at the 
dead point, and expansion during the third stroke ; (4) forcing out 
af the burnt gases from the cylinder on the fourth and last retuni 
stroke. Beau de Rochas thus exactly contemplated, in theory at 
least, the engine jiroduced by Dr Otto fourteen years later. He did 
not, however, yuii his engine into practice, and probably had no 
idea of the practical difficulties to be overcome before realizing his 
concej^tion in iron and steel. To Dr Otto belongs the honour of 
indej>endeiitly inventing the .same cycle, now correctly know'n 
the Otto cycF, and at Ihi* same time overcoming all practical difli- 
culties and making the gas eiigim* of w'orld-wddc .application. This 
lie did in 187b, and his type of engine very rapidly surpassed all 
others, so that now' the Otto-cycle engine is manufacturet! ov(5r the 
w'hole world by hundreds of makers. In 1876 Dr Otto used low 
compression, only about 30 lb per sip in. above atmosiihere. Year 
by year conijiression was increased .and greater power and economy 
were obtained, and at present compressions of more than 100 lb 
per sq. in. are commonly used with mo.st satisfactory results. 

The history of the subject since 1876 is one of gradual improve- 
ment in detail of construction, enabling higher compressions to 
be used with safety, and of gradual but accelerating increase in 
dimensions and power. In the same period light and heavy oil 
e ngines have been developed, mostly using the Otto cycle (see 
Oil Engine). 

Gas engines may be divided, so far as concerns their working 
proce.ss, into three well-definecl types - 

(1) Engines igniting at constant volume, but without previous 
compression. 

(2) Engines Igniting at constant pressure, with jirevious 
c()mprt\ssion. 

(3) Engines igniting at constant volume, with previous 
compiTSsion. 

For practical purposes engines of the first type may be dis- 
regarded. Gas engines without compression are now considered 
to lie mucJi too wasteful of gas to be of commercial importance. 
I’liose of the second type have never reached the stage of extended 
commercial ajipl illation ; they are scientifically interesting, 
however, and may lake an important fihue in the future develop- 
ment of the gas engine. 'I'he exyiectations of Sir William Siemens 
with regard to them have not been realized, although he spent 
many years in e.vperiments. Of other engineers who also 
devoted much thought and work to this second tyj)e. may be 
mentioned Brayton (1872); Foulis (1878); Crowe (1883); 
Hargreaves (1S8.S): ( Icrk (1881)); and Die.sel (1892). Diesel's 
engines are j)roving sueresstul as oil engines but have not been 
iiUroduc^'d as g.i.s engim'S. 

TIr* workin.fr cyrlo.s of IIil* thn*i* tyjirs are as follows : — 

J'n Tvfir. k'onr operation*^ 

(rt) (‘h.irpfing llu* cylinder with exjdosive luixfiire at atmo- 
spiu-ric jiressure. 

[h) Exploding tin* charge. 

(() T'^xj>anding after explo.sion. 

(d) Exjielling the biiint gases. 

Srnnui Tv/n\ - J*‘ive opei.ilions. 

(f/) ('barging the pinnj) cylindei with gas and air mixture .it 
at niosfibenc pre.ssure. 

(6) Coinjneiising the charge into an intermediate receiver, 
fr) .Admitting the charge to the motor cylinder, in a state of 
flame, at the jiressure ot compression 
Id) Expanding aflei admi.ssion. 

(f) Expelling the burnt gases. 

Third Type. — E'ive operations. 

(tf) ('barging the cylinder with gas and air mixture at atmo- 
spheric i>rcssure. 

(/q ('ompressing the charge into a combustion space. 

(r) Exploding the charge. 

(rf) Expanding after explosion. 

{e) Expelling the bunil gases. 

In all lhe.se types the heating of the working fluid is accomplished 
by the rapid method of conibu.stion within the cylinder, and for 
the cooling neces.sary in all heat engines is substituted the complete 
rejection of the working fluid with the heat it contains, and its re- 
placement hy a fresh jwrtion taken from the atmosphere at atmo- 
spheric tenqieraturi*. This is the reason why those cycles can be 
rejieatcd with almost indefinite rapidity, while the old hot-air 
engines had to run .slowly in order to give time for the w'orking 
fluid to heat or cool through metal surfaces. 

Four-cycle Engines. — Otto -cycle engines bekmg to the third 
type, being explosion engines in which the combustible mixture 
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IS compressed previous to explosion. Fig. i is a side elevation, 
fig. 2 is a sectional plan, and lig. 3 is an end elevation of an engine 
built about 1892 by Messrs Crossley of Manchester, who were 
the original makers of Otto engines in Great Britain. In external 
appearance it somewhat resembles a modern high-pressure 



Fig. I. — Side Elovalion of Otio (*ycle Encfine. 

steam engine, of which the working parlh are exc(‘e<lingly strong. 
In its motor and only cylinder, which is liorizontal and open- 
ended, works a long trunk piston, the front end of which carries 
the crosshcad pin. The crank shaft is heavy, and the fly-wheel 
large, considerable stored energ\' 1 icing required to carry the* 
piston through the negative part of the cycle. The cylinder is 
consideral)Iy longer than the stroke, s<i that the piston wdien full 
in leaves a syiacc into wliicli it does not enter. 'Fliis is the com- 
bustion space, in whic h the c'hargci is first ('(impressed and then 
burned. On tlui foi ssard stroke, the piston A (fig. 2) takes into 
the cylinder a (‘barge of nii\ed gas and air at atmosjiheric 
yiressure, whic'h is compressed by a liac'kward stroke into the space 
Z at tlie end of the cy linder. The compressed cliargc is then 
ignited, and so the charge is cx])loded the jiroduc'tion of a 

high pressure. The piston now make.s a forward stroke under 
the pressure of tlu* explosion, and on its return, after the exhaust 
\alve is opened, discharges the yiroducts of combustion. The 
engine is then ready to go through tlie same ( yc le of o])eralions. 
It thus takes four strokes or two revolutions of the shaft to 
complete the Otto cycle, tht* cylinder being used alternately 
as a pum]) and a motoi, and the engine, wlien working at full 
load, thus gives one imjinlse for every tw'o 
revolutions, 'i'he valves, which are all of the. 

( onical-seated lift type, are four in number 
charge inlet vahe, gas ink't valve, igniting 
valve, and exhaust valve. 'I'lie igniting valve 
is usually termed the timing valve, because it 
determines the time of the explosion. Since 
the valv es have eac h to act once in every two 
revolutions, they cannot lie operated by cams 
or eccentrics placed directly on the crank 
shaft. The valve shaft i) is driven at half 
the rate of revolution of tlu’ crank shaft (‘ liy 
means of the skew or worm gear E, one wheel 
of w'hieh is mounted on the crank shaft and the 
other on the valve shaft. Ignition is accom- 
plished by means of a metal tube heated to 
incandescence by a Bunsen burner. At the 
proper moment the ignition or timing valve is 
opened, and the mixed gas and air under pressure being admitted 
to the interior of the tube, the inflammable gases come into con- 
tact with the incandescent metal surfac'c and ignite ; the flame 
at once spreads back to the cylinder and fires its conlenls, thus 
producing the motive exphxsion. 

Tlic working parts are asfollow's : A llic j^iston, ]-5 the connecting 
rod, C the crank shaft, L) the side or valve shaft, \i tlie skew gearing, 


1' the exhaust valve, (; the exhaust valve lover, H the exhaust valvt^ 
cam, I the charge inlet valve, J the cliargc inlet valve kw’cr, K the 
charging valve cam, L the gas inlet valve, M the gas valve cam, N 
lever and link operating gas valve, O igniting 01 timing valve, T 
timing valve cam, Q timing valve 1 ov(m- or tumbler, \< igniting tube, 
S governor, T w'aler jacket and CN'lnulei . \ ) Jhmsen tniriier lor luMting 
ignition tuln.. On ilie liisl forward or charging 
.stroke th<’ charge ol g.i-, .lud air is admitted by 
the inlet valve. 1, which is (operated by the lever J 
from the cam K, on the valve slnift 1). Th(‘ gas 
.supply is admitted to tht‘ inlet valve 1 by the lilt 
valve L, which is also opeiatetl by the lever and 
link N from the cam M, controlled, however, by 
the centrifugal governor S. 'Phe governor ojierat<‘s 
either to admit gas wholly, or to cut it otl com 
])lt*t(dy, so that the variation in jiower is obtairnd 
by varying the nninlnn of the ('xpiosions. 

Siiie.c the engine shown in figs, i to ^ was built 
further inodilic.ilit^ns hav(‘ lu^en made, iiniu'ijially 
in the direction ol disjiensirig with or diininishiiig 
j)ort s]).ice, that is, so arranging tlie. junts that 
the u^niju'cssion space is not lirokc'n nj> into 
sev(nal separate chambers. In this wav the ( ooling 
surface in contact with the in tensed \ hot gases is 
reduced to a mmiinnm. 'Phis is espeeiallv im 
portanl wdien high compressions are used, as then 
the compression space being small, the jxirt spaces 
Jonn a large projxnliim of th(‘ total space, b'or 
maximum economy it is necessarv to gel lid of 
port .sj)ace alt(\g(*tlicr ; this is doiie by making the 
lift valves open directly into the coiiipre.ssion 
space. This arrangemenit can he readily inadf 
ill small and inediiini-si/a*d engines, l»nt in the l.irgiT engines il 
becomes nece.ssary 10 provide ports, so as to allow the valve.y lu be 
more easily removed lor cleaning. 

'l‘h(‘ coustniction of jiressurt* g.is jiliint in 1878 by J. V. Dowsoii 
f(^r the production of inlkimmalilc gas from antliracilc and coke 
by the action of air mixed w^ith steam, soon led to the dev(‘lo|i- 
ment of larger and huger Otto evele engines. The gas obtained 
('onsisted of a mixture of ( arbon monoxide, hydrogen, nit logenand 
some carbon dioxide and ()xyg(*n, ha\ing a lower healing value 
of about 150 Brilish theimal units ])(T ( iibie fool W'llli this gas 
the.se engines used about 1 lb of anllirai'ih* per li.li.}). per In.iir. 

From the pressure jinjdueer sfirang tlu; sin lion producer first 
plaeci’ on the market in praelieal ionn by M. Benier ol J'aris in 
i 8()4, but r..eij ])rescutmg many dillieulties whu’h were not re- 
moved till about nine years later w'ben Oowson and others 
placed ert(‘rtiv(‘ suction ])lants in use in considerable numbers. 
SiK'b suction plants are now bnilL bv all the h'ading gas engine 
( (iir.truelors for jiowers varying Innn 10 to 500 i.b.p. 

J)r Jaidwig Mond and (Vo.ssky Bros, also atta(‘ke(! lire piobh in 
of the bituminous fuel jirodiieer, of winch many examjiles aio 
now’ at w'ork for powers as large as 2000 i h.ji. In |8()5 B. 11. 

,]--L 



ITo. 2 .- I’lan of Otto Cyt le lingine. 

linvaite demonstrated that llie .so-called waste gas from lilast 
furnaces could be u.sed in gas engines, and tins undoubtedly 
led to the design and ((instruction of the very large gas engines 
now' becoming common both in ICurope and in America. It 
appears from Thw'aitc's experiments that the surplus gas from 
the blast furnaces of Great Britain is capable of supplying at 
least ihree-qnartcrs of a million hor.se-jiower continuously day 



GAS ENGINE 


498 


and night, and it is calailatcd that in America nearly three 
million horse -power is available from this source, lliwaitc’s 
system was put into operation in 1895 at the Glasgow Iron Works, 
and it was also successfully a])plied near Barrow-in-Furness. 
For many reasons the system did not take immediate root in 
England, but in 1898 the So(‘iete Cockerill of Scraing near Liege 
applied an engine designed by Delamere-Dcboutteville to utilize 
blast furnace gas. This engine indicated 213 h.p. running at 
105 revolutions per minute. This was followed in 1899 by an 
engine giving 600 b.h.p. at 90 revolutions pt^r minute used for 
driving a blowing cylinder for a blast furnace. It had a single 
cylinder of 51-2 in, diameter and a piston stroke of 55*1 in. 
About 1900 the Ciasinotoren Fabrik Deutz built an Otto cycle 
engine of 1000 b.h.p. having four cylinders each 33 in. diameter 
and 39*3 in. stroke, speed 335 revolutions per minute. It was 
coupled direct to a dynamo. (Vosslcy Bros. Ltd. look up the 


Two-Cycle Engine , — While the Otto or four-cycle engine wat 
developing as above described, inventors were hard at work an 
the two-cycle engine. In Britain this work fell mostly upon 
Clerk, Robson and Atkinson, while on the continent of Europe 
the most persevering and determined worker was Koerting. 

Dugald Clerk began work on the gas engine at the end of 1876. 
His first patent was dated 1877 and dealt with an engine of the 
i air pressure vacuum type. His next patent w^as No. 3045 of 
1878, and the engine there described was exhibited at the Royal 
Agricultural Show at Kilburn, London, 1879. In it a pump 
compressed a mixture of air and gas into a reservoir, from which 
it entered the motor cylinder during the first part of its stroke. 
After cut-off ignition was caused by a platinum igniter, the piston 
was driven forward, and exhausting was performed on the 
return stroke. This engine gave three b.h.p., and it was the first 
compression explosion engine ever run giving one impulse for 
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each revolution of the crank shaft. It had 
difficulties, however, which prevented it from 
reaching the market. 

The particular type of engine now widely 
known as operating on the Clerk cycle was 
patented in 1881 (Brit. Pat. No. 1089). One 
of the earliest of these er^gines w'as set up at 
Lord Kelvin's laboratory at the Glasgow 
university and used for the purpose of driving 
a Siemens dynamo and supplying his house 
with electric light. The engine was first ex- 
hibited in the Paris Fieri rical Exhibition of 
1881 and the London Smoke Abatement Ex- 
hibition of the same year. Jn this engine the 
charge was not compressed by a separate 
pntnp. A pumping cylinder, it is true, was 
used, but its function w'as to act merely as a 
displacer to take in a mixture of gas and air 
and transfer it to the motor cylinder at as low 
a pressure as possible, in such a w^ay that the 
entering charge disi>la(‘ed the exhaust gases 
through ports which were opened by the over- 
running of the piston. I'he motor piston thus 
timed and controlled the exhaust discluirge, and 
ga^x* a power impulse for every re\'olution of 
the crank. Engines of the Clerk type wrerc 
built largely by Messrs Sterne (S.- Co. of (Hasgow, 
the (lerk (las Engine Co. of Philadelphia, 
IT.S.A., the Campbell Gas Engine Co., and a 
modification was made and sold in eonsider- 
ahle numbers by the Stockport ('ompany. 
'I'hc lapsing of the Otto patent, however, in 


large gas e ngine at an early dale, and a 400 h-i). engine by them 
W'as at work at Jlrunncr, Mund & ('o.\s works, Winnington, in 
u)oo ; it had Iwu cylinders of 26 in. diameter and 36 in. stroke, 
and it ran at 150 revolutions per minute. 

Gas engine's o|x^raling on the Otto c\ ele are usually of the single 
acting open eylinder type up to about 200 b.h.p., hut for the 
larger engines closed cylinders of the double i\cting type arc used, 
rhe engine tlu'ii closely resembles a double acting steam engine. 
It has a cylinder ('over with packing box of a syiecial type*, and, 
in addition to the water jacket surrounding the cylinder and 
combustion spaces, the piston and piston rod are hollow' and 
cocjling water is forced through them by a j>umj). Such a double 
ac ting cylinder gives tw^o sucec*t*ding power impulses and then 
tw'o charging strokes so that one revolution of the crank shaft 
is occupied in charging and compression, while the succeeding 
revolution gets two power impulses. For still larger engines 
two such double acting cylinders arc arranged in tandem, so that 
one ])iston rod runs through two pistons and connects to a slide 
in front and to one crank pin by a connecting rod. Such an 
engine gives tw o pow'er iTn])ulses for every revolution of the crank 
shaft. The greatest power developed in one dcmble acting 
cylinder is claimed by Ehrhardt and Sehmer for a cylinder of 
45J in. diameter bv 51 f in. stroke, which at 94 rtwolutions per 
minute gives 1100 i.h.p. 


1876 caused cnginecTS to neglect the two cycle for a time, 
although a little later it was introduced for small engines in an 
ingenious and simple mexlification known as the Day engine. 
This two-cycle engine later became ver}'^ popular, esj)e(‘ially for 
motor launch work. The Clerk cycle is now much in use for 
large gas engines up to about 2000 horse a.s mc^dified by Messrs 
Koertijig of Hanc»\'cr. 

The Clerk cycle eiv^iiu*, as built in 18S1, i.s shown in .sectional plan 
at fig. 4. The engine contains two cylinders — a power cylimlcr A 
and a displaLTr cylinder B. The junction of the displacer cylinder 
is to take in a combust tide cliarge of gas and air and transfer it 
to the power cylindei, clisjdacing as it enters the exhaust gases of 
the prc’vious cxplo.sion. A coinprc's.sion space G i.s formed at the end 
of the motor cylinder A. It is ot conical shajio and communicates 
with the displacer cylinder B by means of a large antomaltc Jafl 
vah'c which opens into the compression s|>ace from a chain bcu 
communicating by a ]U]>e with the tlis})Iacer cylimlcr. At the cjut' 
end of the nuiior' cylinder are ])laced V-shaped j)orts E wiiich open 
to the atmosphere by an exhaust pipe. The outW’ard travel of the 
motor piston C cause's it to overrun these forts, as seen in fig. 4, and 
aliow's tin; pressure in the c.ylinder to fall to atinospheie. The action 
of the engine is as follows : The displacer piston D on its foi-warci 
movement draws in its charge of gas and air, and it is so timed with 
reference to the motor piston C that it has returned a small portion 
of it.s stroke jeust when the motor piston overruns the exhaust ports. 
The overrunning of the exhaust ports at once causes the pressure 
in the cylinder to fall to atmosphere, and then the pressure in the 
displacer overcomes the pressure in the motor cylinder and open-s 
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the lift vaK'c, when the charge flows in to the motor cylinder through 
the conical compression space and displaces the exiiaust gases ! 
through the ports 1 £, while it fills up the cylinder A with the in- 
flammable cliiirge. The exhaust gases are sulflciejitly displaced 
and the fresh charge introduced into llie cyliiidcr hy the time the 
motor piston has opened th<‘ exhaust jiorts 11 on t)i« oiit-Rt roke and 
closed thoin on the return btrokc. The two evliuders are so propor- 



two impulses per revolution, Messrs Mather tV Platt build u 
Koerting engine of a modified type in England ; an engine of 
their construction with a power cylinder of about 29 in. and 
40 J in. stroke gives 700 ]> h p. 

Fig. 5 sliows in longitudinal .sretion the power and pump cylindets 
of a Mather iS: Platt Koerting engine on the Clerk cycle ; the po'.vei 
cylinder section is shown above that oi tin* 
piini]> cylinders, but it is to be understood that 
both cylinders are in the same horizontal plane 
as in the Ch'rk engine shown at fig 4. Tin 
Koerting engine, however, is donbli‘ acting, 
wheivas the Clerk engine was .single acting. 'I'ln 
power evlindor .\ havS a power j)iston .\* and 
coinjirisssioii spaces AW. At the centre of the 
cylinders arc exhaust poit' E which (>j)en to the 
atmosphere and are oveiinu l>v tiie ]u4ou.\ = 
at both ends of the stroke. A'* and A*’^ an* inlet 
valves for gas and air. The single acting 
cylinders IIIF supply the air required for tin- 
cii.irge, and the doulflo acting gas evhndcj 
supplies the gas. Both gas and air are led ^roni 
these cvliiiders by separate ])assages to the inh t 
valves The air pump ])istons an- lettered 

and tlie gas pump piston C***. 'I'he mam 
crank I) connects as usual to the piston rod ol 


FlO. 4. — Sectional Plan of C lerk C yth* Engine, 1881 

tioiied that the exhaust gases are expi'lled as comjfletely as j)0.ssible 
and re]ilac(‘d by fresh cxplosn e mixtim* without any material ])art 
ol tins mixture escajiing with the cxlunisl. Vnless the ptoporiions 
are careliilly 111. ide such an es( .ipe is yiossilde. 'i'he lelative operations 
oi the mr»t(^r ]>iston (' and the displacei ])!.ston I> an* seeiired by 
advancing tlu' cr.ink of the dis])lacer about a light angle c^>mJ)ared 
to the motor crank. The motor jiiston on iK in-stroke compresses 
the mixed cb.arge into the conical space ('• ; and, wlieii eom])H‘ssjon 
is complete, tin* mixtiire is ignited Iiy ihe slide \alve F 'Phis 
prodmes the j)0'wer exjdosion whidi jonis the piston lorw'.ird 
until tlie I'xli.ihst jjori > aie opened again. By the. cych <*l oj)(‘ia 
lions one ]H)\Nei impiilsi* is given toi every re\oliitiuii oi the crank. 
'I'he motor cylinder is surrounded by a Avater iacket in the usual 
miumei, luit it is nnneu'^sary to watCr-|acket llie displ ir»*r, as ihe 
gases are never hr)l. 

Robson also invented two-cvcl'* engines, 11 is ln.st j*at(‘nt was 
taken out in 1877 (No "I he <’ugines rleseribed in his patents 

of 3879-1880 were ot Die two-cycle iype, and ni them no s<*('ond 
cylimier was used. 'I'he front end of the motor cylinder was cncio ■.(*(! 
by a ro\cr and ]>acking box, and wa-i used as a ])nin]> to force gas 
and air into a re.servoir at a h-w Hi aboxe atinos]>here The motor 
luslon was arranged to overrun jMuis in the side of the cylinder, but 
the exhaust discharge was not timed in that w'ay. \ .separate lilt 
valve conlrollc‘d the overnui iiorts and deternimed wlien the ex- 
haiist .should be discharged. VVhen tin* e.xlian.st W’as discharged at 
the end of the sti'oke tlie jncssuu* Irom tin* gas and air reservoir was 
adinilt(*d by a lilt v'ahe to the cylinder to disjflace the rt*maining 
exliansl gases and fill the cylinder with chaigr. 'Phis mixture was 
compn*.ss(d mfo a .sjiace at the end of tin- cylinder ami ignif<*d by 
means ol a flame ignition device. Kob.son’s engine wa.s built m 
c onsidc*rable minibers by Mes-^is Tangve of Miriningharn, and first 
exhibited by them at Bingley Hall at the end of iSSo. Thr modern 
l>ay engine closely resembles tlie Robson engine 
so iar as its broad operations are conce nied. 

Atkinson's work on the gas engine was begun 
in 1878, his first jiatent being No. j87«), 

'Pile engine* dc*.srribed in that jiateiit soim wlrd 
lesembled the 1R78 engine ol rieik asexlubib*<l af 
Kilbiirn. Atkin.son was jiig(*iiious and pcu'.sever 
ing in the hiveiitioii of two-c ycle engines. 'J'vvo 
ol his engine.s were made in considc*rable numbers. 

The first w'as known as llie “ Difleiential " 
engine, exhibited at the inv«*ntions Exhibition. 

London, in 1885. A Liter engine produced b}- 
him was called the “ Cycle ’ engine, and it 
proved to be the mo.st economical of all Ukj 
motors tested at the Society of Arts trials of 
motors for electric lighting in 1888- 1S80. 

Atkinson joined Crossley Bros., and man\' of liis 
ingenious contrivaiuxjs are now at work on tlie 
well-known engines of that firm. 

Four-cycle engines now practically mono- 
polize the field of the smiilli*r internal com- 


the powei 
to the trim 


)is1on A\ and tin* juitn]! crank 1* 
lir pump piston B- width drives 
the other air pump }>istnn B'‘ and tin* gas 
pump piston C'- by a piston lod pa.ssmg tlirongh all thrt'e. The 
g.e^ mixtuie is not made until the inlet valves A'‘\*'* are rearhetl, .so 
that no ex]>losive mixture exists until it is formed within the cylinder 
The air is first miroduced into tlie jiower t yhnder to ili-f haigt* 
.some of the hot gases, and when the gas is also admitted tlu* ton 
tents of the lylindir aie cooled to some extent. Th.e actiem ol the 
engine is exactly as desenbed with regaid to the* ('lerk cy< le, and 
the arrangeiiu*nl of Hu* two cranks at about right angh's to each 
oth<*r 1-. also .sinnlai 'Phe exhaust is dischai/'ed through the ports 
it, and the meoniing charge fills the cylindcT in Ihe same wsiy as in 
the ('lerk engine*. 

Aiiotlx*! l.irgi* rontimmtal gas engine, known as the (i«*< lielhaiisei, 
operates on a modified ('lerk cyele and is show-n in sectional jdan 
at fig. o. Tin* mofor cvlmdf*r A h.is two jiislons A'A'*^, .\' being 
operated bv” a ci'rifie and by tw*o outside e i.inlvs, side rods, and 
cross head ; tin* pistons A* \- tlms move in ojijiosite diiec lions and 
give an <*li<*(1iv<* .‘^•fioki* ol dnnbli* that due to one crank B is the 
air and gas jiuni]) dealing with an on one side of its juslon .ind gas 
on the >tln‘r. A c hamber ( ojn ns to an aii re*ei\oiT supjilnd from 
the pump an ’ to the powe r cvlind(*r bv i»ort*i ('• ; a .siinil.u chamber 
1) ojiens to a gas leseixmr supplied Irom tbe ])um[) and to tb.e ]>o\vei 
cylinder by jxnts I>‘. The i*xhaiisl ports It ai(* jnovirled at the oUiei 
end of the cylindio. Wlien tin* fiont juslon overruns the exhaust 
jiorts Jl the jwessurt* within the ]>ow'c*i cvIitkIit hills to atmosphere ; 
Ihe back ]nston then ojuns tin* .iir ports ( * aiul air nndei slight 
jne.ssure Hows in, to be follow’ed a little later bv gas iind(*r .sliplit 
jnc’-ssure liom the gas jioils D*. In this way Hu* j»ow'er cylinder A 
IS charged with gas and air inixliire at each .stroke, and wdieii the 
jusfons A 'A- ap]»ro.i( h eacli otluo the cliarge is comjnesscd into the 
.space between ami Ihi'n igniferl bv the ( lei lric spaik. I’he* fusions 
.ire then forced apart .mil fx-rfoim their jiower .stroke, 'i'he Geehel- 
hanscr engine, v. Imh is built iu ('.real Britain bv .Messrs Beaiclmon* 



Fig. 5,-- I/rngitiidmal .Si-dion of Two-('\ i 
Messrs Maliier & IM itl, T.td. 


le Kngim- (Koerting-Glerk), mw tyjie, by 


bustion engine.s, and ver\’ large engine** are also constructed i of Glasgow, has attained < on'^oficTable succ**ss in dnvine blowimr 
on this plan. The two-cycle, or (.'lerk cvclc engines, bow | pumps for blast furnaces, m jadclucing eh vtric hglit, .iml in diiving 

ever, compete .strongly with ’the hmr-c/rle for large j uurUml.t. dly mukm«,n- 

engines using blast furnace gas. Koerting engine s on t n. I M*en from the followdng interesting jiarticnlarsjireiiared in 1908 liy Mr 
Clerk cycle are now built giving 1000 i.h.p. per double acting | r E. Mathot of Brussels giving the nnmber.s and horse power of large 
motor cylinder and one power cylinder on this method gives ! gasengineswhuh had then been re(.c*iitlymanui4u lured In Europe : — 
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Messrs C'rosslt y lirothcrs, Limited, 57 motors, with an aggregate 
of 23, 600 Ji.i). ; Messrs Khrliardt & Sehmer, 59 motors, total 69,790 
h.p. ; the Otto Gasnioloreii Labrik, 82, total 47,400 li.]). ; Gebriidcr 
Ko(M*ting, 198, total 1^5,760 h.p. ; Societe Alsacicnue, 55, total 
23,410 h.p. ; Societe John Cockerill, 148, total 102,925 h.]i. ; SocuH6 
Suisse, Winterthur, (yy, total 8620 h.ji. ; Vereinigfen Maschinon- 
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Fio. 6. — Ari.inj'enK’iit of f lechelh.iusei (ias ICngiue. 

faluik, Augslmig and Niirnheig, 215, total 25(), 240 li.]>. 'i'he mean ' 
])Ovver of each gas engim; made by Messrs Klirliardt <V Selimer and 
the Aegslnirg and Nniiilierg companies is in each case 1200 li.p. 

It is .slatetl that in one factory there are gas engines representing ; 

tot.d ontjml of 35,000 Ji ]>. The.se European large gas engines thus ' 
give neaily 575,000 li.p. iietween tliem. 1 

Tlie iii.stail.ition ol large gas eiigmi‘s Inas made considerable jiro- 1 
gr(‘.ss in America. Mr K. L. Adams estimated that 350,000 h.p. ' 
was at woik 01 in constiiiclion in the Unib'd Sl.ites in 1908. The ! 


fust large engines were installed at the w'orks of the lackaw'anna the total heat of combustion wdiich apjK'ais as w’ork < 
Steel Co , Jhillalo, New York. 'J’hey were of the Koerlmg-Clerk explosion and expansion upon the piston. Brake therm 
type, and were built by the Be La Vergno Co. of New Yoik. They *nay be defined as the projxntion of the total heat of 

.. 1 .. 1 1 -V 1 I _ ' < . .t ..I- 1 . 1 fi I ...1 I. 1... 41... - 


lieen displaced by electrical ignition of both high and low tension 
types ; all large gas engines are ignited electrically and generally 
by more than one igniter per cylinder. 

The governing of large gas engines, too, is now effected so as 
to keep up continuity of impulses by the method either of 
throttling the charge inlet or by varying the 
point of admission of gas alone or air and gas 

0 mixed. 

It may be said, indeed, without exaggera- 
\ tion, that the whole world is now alive to 
the possibilities of the internal-combustion 
motor, and that progress will be more and 
more rapid. This motor has almost fulfilled 
the expectations of those engineers who 
have devoted a large part of their lives to 
' its study and advancement. They arc look- 
ing forward now to the completion of the 
work begun so many years ago, and expect, 
at no distant date, to find the internal-corn' 
bustion motor competing with the steam 
engine even in its latest form, the steam turbine, on sea as 
vigorously as it does at present on land. 

Thermal Efficieuty of Poui-Cyde Enf[i lies.— The. Otto and (. I<‘rk 
tvpt* engines arc usually designated rcspertiv<*ly foiii -cycle and 
two-cycle, bccaii.se in the Otto type iour strokes are neccs.sarv to 
compleii; the power-producing cycle of the engine and in the Clerk 
engine two strokes com])lete the cyck‘. 

Indicated thermal elficicncy may be d( lined as the jirojioilion of 
the total heat of combustion w'hich apjx'ais as w’ork done by the 
explosion and expansion upon the piston. Brake thermal efficiency 
mav be defined as the iiroporlion of the lotiil heat of combustion 


(>|)era1ion at the \. it ions works ol the. ('arnegie Steel Co. The.se 
West in;*, hmise engine', tire (.)! tht' hoi izoiiial twin tandem type, having 
two I ranks and Join double - *i( ting eylmders m each unit, the 
eyliiideis being 38 in. in diametei and the stroke 54 in. 'J'he Snow 
Steam J’liinp ( o. li.ive built similar horizontal tandem engines wdtii 
cylinders ol 42 in rliaiiietcr and 

54 in. stroke. J’he English AVe.st- T.MU.h 1. I luiuated and li 

ingliou.se (‘o. have also d< signeil , , - 

l.iige gas engines, and they e.\- i m ,1 , • 1 1 v. . f 

liibiied a very iub'resimg verlictd , No. 1 MecliaiiK al Aamesot 

imdliple t vlmder gas I'lieiiie hav- hdla leney. l’.\peiiment« 

ill/; lour limiiIvs and I'ight single- _ . _ — 

iieling cvJimlers, hnir pans, m , I'ercent. 

tandem , a( the I'Yanco-Brilisli ' 1 j 87-0 ‘sUiby 

Exhibition ol H)<j8 ; it gavi- 750 2 I .84-2 'riiuistoii 

h.p, and the ].istoiis weie not ^ , 8<i*i Soi'K'ly of Ai 

watered. 4 j iStei) ; Socu'tyolAi 

Gvei two million Itoi so- power ; 5 ' 87-^ j Kennedy 

of the sinallei gas engines are (j i 82-0 . Capper 

now at work m the worhl, and 7 j 87-0 , Robinson 

cerlainly above one million hot se- 8 j 83 llunijdirey 

povvi r ol jietrol inotoi s. 9 ; 81*7 , Witz 

, 10 85-5 Inst. C ivil E 

'The applirntion of large ga.s ii 77- 1 Jhnstall 

engines to marine w'ork, the ' llopkmson 


tc.sts of Otto engines from iibout 1877 to 1882, but now indicated 
thermal elticieneics ol from 35 "o to 37 T) often obtained. Sonn 
exjM'iimentei s claim even higher elfieieneics, but even 37 is higliei 
than ordinary Ix'st practice of i(|(x/. Table 1. has been jiiep.onl 
to sliow this advance. It shows, in addition to indicated tliennal 
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liidicatetl Brake 


No. 

Mechaiiii j 

1 \ Names of 

i Ycar.l l>‘>n5'>’s>ons 

! 'Plu'imal '1 hernial 

1 ype of 


I'dlu'ii'ucy 

. ' 1 experiment ITS. 

j j of Engine. 

• i 

Eflicieiicv. Eriicu'iu.y. 

Engine. 


I'rr cent. 


1 ij)iam. Stroke. 

' JN'i cent. ^ iVrceiil. 


I 

87*<i 

‘81abv 

i8Kj i o-yf . i.v?" 

16 14 

Deiilz 

2 

84-2 

'Phuiston 

: 1884 ! 8-5" y 

: ^7 ^4*3 

Crosslev 


8<i* 1 

Six'K'ly of Arts 

1 i888 ! 9-5" i8" 

22 18 -9 

Crossley 

•I j 

’ 8(.»-n 

1 Socu'ty ol Arts 

1888 cy02" l.|" 

! -’1 17 

(iriflin (O-cyel 

5 1 

87-^ 

j Kennedy 

1 1SS8 1 7 • 5" .r' 15" 

21 18-3 

Beck (6-cycle 

() i 

82-u 

. Capper 

' iSi|2 ' 8 •5'" y j 

22-8 37-4 

Ciossliv 

7 

87-0 

, Robinson 

i 1898 1 u>"' >18"^ 

' -’‘'^•7 25 

Nation.d 

8 1 

«3 

llunijdin'V 

: i<|()o [ 2^7' A 36” 

3» 25-7 

Oobsley 

9 : 

8i-7 

, \Vil2 

I9«'0 ' 51-2’’ X 55‘i3’' 

28 22-(> 

Cockerill 

10 


Inst. C ivil Eng. 

i 19‘>5 14*' -2" 

1 33 ' 1 29-9 

National 

11 

77-1 

Ihii stall 

: n)f»7 1 !(/' A 2 \" 

4J-5* i 32 

T'leniier 

12 

•^7-5 

llopkinson 

' i«/<)8 , I I •5’' X 21” 

[_3'--« 1 32;^ 1 

1 Crossley 


compounding ol the gas engine, 

and many ollu'i* matters are being .strenuously pursued, 
('apitaine of Frankfort -on -Maine has built several vessels 
used for lowing purjioses in whieh the vessel i.s driven by 
gas engines operated by means of suction gas-produrers con- 
sinning anthracite. ^Messrs 'rhornyeroft and Messrs Beardmore 
in (ireat Britain have ailoiHed the Capitainc designs, and 
both firms haxe applietl them to sea-going vcs.sels, Thorny- 
eroft to a gas launch whieh has l«‘en tested in the Solent, 
and Beardmore to an old gunboat, the “ Rattler.^’ The 
“ Rattler” was fitted with five-cylinder Otto cycle engines and 
suction gas producers giving 500 i.h.p. ; and has sailed some 
1500 in. uiulcr gas powei only. There are many difficulties to 
be ON'en'ome before large ligltt and sufficiently slow-moving gas 
engines ran be installed on board ship, but progress is being 
made, and without doubt all difficulties will be ultimately 
surmounted and gas power successfully applied to ships for 
both large uud small power. 

'Phe flame and incandescent tube methods of ignition have 


elliciency, the brake thi'rmal efficiency and the in<*clianie;d efficiency, 
together witli oilier particulars such as engine dimensions, types 
and names ul experimenters. It will be seen that brak<* thermal 
efficiency has also increased from 14 to 32 % ; that is, jiracticiilly 
one-lhird of the whole heal ot eomlmslion is obtained by these 
engines in cliective work available for all motive power jmrposes. 

I Thermal Efficiency of Two'Cyile Endives. - It has been found tliat 
two-cycle engines present greater yiraclical difliciilties in regard to 
obtaining high indicated and brake thermal efficiencies, but tlie 
thermodynamic eonsider.ilions are not affected by the practical 
difficuilies. As shown by 'fable II., these engines improved in 
iiKliuited thermal elficicncv from the value of 16-4 attained in 
1884 to 38 % in 3903, while the brake thermal efficicnev rose in the 
same period from 14 % to 20 'Phe numbers in Table II. arc not 

I so well established as tlio.sc in 'Pablc I. The iour-cyclc engines have 
been so far subjected to much more rigid and authoritative tests 
Uxan those of the two-cycle. It is interesting to see from the table 


^ The value 35 *^'0 is deduced by the author from the Inst.C.F. 
Committee’s values. 

* This value is, in the author’s view, too high ; probably due to 
indicator error. 
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that the mechanical efficiency ol the early CIt*rk engines was 84 %, : adiabatic coinpi«-s-.iou raUes the pressure and teiiipeniliire of the 
while in the lato large engines ol the same tyi>o it has fallen to 75 %. j working fluid Ihiough a certain range; the heat supply is added 
Standards of Thermal Lffhicmy. To set up an absolute standard 1 while tlie volume nnuaius constant, that is, the volume to which 
of thermal efficiency it is necessary to know in a complete manner . the- fluid is diminisheil by compression. Adiabatic expansion re- 
the physical and chemical properties and occurrences in a gaseous duces the pressure and tcmipcrature of the working fluid until the 
explosion. A great deal ol attention has been devoted to gaseous volume is the same as the original volume before compression, and 
explosions by experimenters in England and on the continent of i the necessary heat is discharged from the cycle at constant volume 
Europe, and much knowledge has been obtained from the work of ; during tailing temperature Here also it can lie .shown that the 
Mallard and Ec Chalelier, Clerk, Langen, Petavcl, ITo])kinson and j thermal efficiency depeiuls on the latio between the teniperatuie 
Bairstow and Alexander. From these and other experiments it is ■ before compression and ttu* teinp(*r.itiire afiei compression. It 
possible to measure approximately the internal energy or the specific ‘ is as before E . i - / WluTe / is I tic tem])eratiiie and v the volume 
heats of the gases of combustion at very high temperatures, such bclore compression, and the temjieratiire and v, the volume after 

, so that E 


as 2000® C. ; and to advance the knowledge on the subject a com- . . /r. w 

mittie of the British Association was formed at Leicester in 1007. ‘^‘I'^batic compression, it can he siio-va tiial ( M 

Kccognizing, in 18S2, that it was impo.ssihle to base any standard I may be writtiui 

' 


/,• 


cycle of efficiency upon the then existing knowledge of gaseous | 
explosions Dugald Clerk j^roposed what is called the air standard. 
This standard has been used for many years, and it was oflicially 
adopted by a committee of the Institution ot Civil Engineers aj)- 
pointed in J003, this committee’s two reports, dated March T905 
and December 1905, detinitc'Iy ado])ting the air-standard cycle as 
tlic .standard of efficiency for internal combustion engines. Thi^* 
standard assumes that the w 01 king fluid is air, that its .specific heat 
is constant throughout tlie range ot temperature, and that tlu- 


I- I 


T.AurK 11 . Indnated and lltahe ! hernial J'fficienev 

of Two-iyele 

Kni^ines fiatti 

/XS./ to 

]Mechaiiical 

Name ol 


Dimensions 

1 Imlicated 

Dr.iki* 


V'ear. 

ol Motor 

1 Tliermal 

; Tlu*rni;d 

I'v'jie o! I'ngine 

Eliiciency. 

E\]K‘rimenter. 

C'vliuders. 

1 Efficiency 

Etticiency. 

Her cent. 

84 

(idllOtt 


Diain Stroke 
0" X 20'" 

. j Per cent. 

! 16*4 

Pei t «‘iil 

; Clerk-Steriu* 

Stockport Co 

[ iS «4 

1 . , 


1 11*2 

Andrew.s & ( 0 

si 

(leik .... 

1 887 

1 0" X 15"' 

1 20-2 

1 i6-o 

i Clerk -'I’angye 


! Atkinson . 

■ i ««5 

i 7 r 



; Atkinson 

73 

IMeyer .... 

tu03 

37.1 

') ! 3 «* 

29 

j Oechelhauscr 

75 

! MaHier A' TM.il 1 

T907 

30*9 

' 23 

1 Kot'iling 


\alue of tin* 1.1 1 10 between the specific heat at coii'^tant '**ohime and 
constant pressure is 1*4. The air-.standard efliciene v for difteient 
cyi'Ies vNill l)«* found fully di.scussed in the report ol that comr.iMlee, 
l)ut spaci* here onls .illows of .1 short discussion of the v.irious i ycles 
u'-iiig compression j)H‘\ious to ignition. 

For Midi engines there are three symmetrical thermodynamic 
('^Tles, and each lydc lias tin* maximum 1 hernial e/tKiency po.s-ibh' 
lor tlu* conditions assumed. The I hire t >pes may be (lefined as 
cyelo.s of (1) (.oiistant temperatuie, (2) constant jiressiin*, and (3) 
const a ni. 

The term constant tenifieratun mduMli’s tli.il the supply of heat 
i- adiled at constant temperature. In tins cycle adiabatic com])r(‘S- 
siim assumed to raise the tem])eralure ot the working fluid from 
the lowest to the highest jiomt. Tlu* lluid then expands at const «inl 
temperature, .so tlial the whole ot tlu* lu'at is added at a const. ml 
tcmperalnre, which is the highest temperature ol the cycle. The 
lieal sii])j)ly is slojijied at a certain period, and then the fluid adia- 
iiatically expands until the temperature tails to the lowest temp<*r.i- 
tur(‘. A compri-ssion operation tlieii takes pl.ice at the lowest 
tcmpiTature, so th.sl the neee.ssarv heat is discli.nged by isothermal 
compression at the lower temperature. Tl will be recognized that ■ 
this is the (.'ariiot cycle, and tlie etlicieney 1*' is the niaxiniuin ]>os.sil»lc , 


and if i f, the compression ratio, llien 

--cr' 

'fluis in all tim e s\mmelncal t ycles ol constant tempi i.iliire, 
comstanl jiressure and constant volume tin* thermal eliiciency 

dej)i*nds only on the ratio ot the 
maximum volume before com 
pie.ssion to the volume atlei com 
pi( .s.sion , aiul, given this ratio, 
called j/;, wlneli tloes not depend 
in any way upon tt‘!n])er:itiin* 
det«*rmiiiatioiis but only iijxm tlie 
construction and valve-.selting ol 
the engine, \\(‘ ti.ive a means of 
settling the ideal elCu iem y pi(>pei 
lor the p.iiticiilar engine AiU' 
de.sired ideal ellii ii*iii y m.iy be 
obtained lioni any ot Hie cycles 
by .Mdeiting a suitable icnnjires- 
sioii ratio, 'I‘.d»le II 1., giv iiig the 
theoretical therm. d eltiiu ncy lor Ihe.sr' three symmelru al cycles of 
constant t'-mperatine, ]>r(‘.ssure and volume, extends tiom a 
conip!'os.sion ratio ol A to ^Aoth. Such conipii’.ssion latios as 
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d lie ordin.iry value 
ihiiiH* engmt“' i.inges liom /,th to ^tli In tlie 
Die.si'l engine, whieli i.s .1 const.'iiit pi(“ssuie engine, the r.'ilio is 
usually /alh. As tlu* value, of i/r ini ie.i.ses beyond ceil. on limits, 
the eflective pow'ei toi given c\ tinder dimensions diminishes, 
l)ecaii.s<‘ Hie temjieralun* ot i oiiipie.sMon is ia]»idls .i|)pioaehiiig the 
maximum f«*inpeiatiiie jiossible 1»\ explosion ; thus .1 (.ompresj-ioii 
of ,?t..lh i.iisi s Hie terupeial me ot air Irom I7®('. to about lOon' 
and .IS 2000' (’. IS Hie tiieliesl available exjilosion lempeiatiin* loi 
oidin.'iiv jnii poses, it loliows Hiat a very sm.ill amount ol vvoik 
< would be pos.sibl(* lioni .an (‘iigine using smli i cuiipre^sions, .i])ait 
' — - ■ ’ ■ - •* ■ • • -- cl 



It i.s olivious that Hie ternjieratnres before and att'T conipre.ssioii 
are here the same as the lower and the liiglier temperatures, so th.at 
if t be the lc;mp<*rature before compre.s.siou and E Ihe tein]>er.'itnie 
after com]in*ssioii, then E - r - ///,.. This equa.tion in ettect .s.iys that 
thermal efficiency ojieraling on the Carnot cycle dejicnds upon the 
temperatures before and after compression 

The constant ])res.sure cycle is .so calli'd liecaiise heat is .added to 
the working fluid at constant prcs.sure. In this cycle .'idiahatic 
compression raises the ])iessiire - not the temperature fioni the 
lower to the higher limit. W the higher limit of pressure, he.al is 
.added while the working fluid expands al .a constant pressure. 
The temperature thus incrca.ses in proportion to increas** of volume. 
Wlu'n the heat supply ceases, adiabatic exjiansion proceeds and 
reduces the pressure of the working fluid from the Iiigher to the Jow'er 
point. Again liere we an* dealing with pressure and not temperature. 
Tlu* heat in this ca.se is discharged from the cvek* at the lower 
pressure but at ilimini.shing lempcratun*. Tl can lie shown in this 
case also that E i that is. that although the maximum 
temperature of the wwking fluid is higher than Hie temperature of 
compre.ssion and the temperature .at the end of adiabatic expansion 
is higher tlian the lower temperature, yvi tlu* proportion of fieat 
convertible into work is determined here also by the ratio of the 
temperatures before and alter compression. 

The con.stant volume cycle is so called because the heat required 
is added to the working fluid at constant volume. In this cyck* 


.1 Carnot cycle engine is etjnally depi*nilen1 iqion tin* ratio ol the 
teiiqiei.itiiie Iielore .iml after comjiies.Mon, and that it.s eflicieiH y lor 
a given compre.ssion r.ilio is Hie same a.» the eflicn'iu i<*s piopei tor 
constant pressure ;ind constant volume engines. Frol Calldidar 
demon.straieil Hiis at a meeting of Hu* 1 11 .st it 11 1 ion ol Civil Iviigineers 
Committee on theimal staiulanls in H104. Tin* woik ot this lom 
mittee, together with Ck'ik's investigations, juove that in modem 

g. as -engines u]> to to 50 h.p. it may be taken Hi.it the be.st lesidl 
pos.siblc in practice is giv'^eii by miiltifilying the air-. standard value, 
by *7. For iiistaiu e. an engine witli a comjnes.sion ratio ol one-third 

h. as an air-stand, in I eliiciency ot O’^f} aiul the actual indicated 

efTicicncy of a well designe<l engine should he *30 niulti])lied by *7 
0*25. If, however, Hie compression i.itio be laiserl to on<* fifth, Hien 
the air- .standard value *48 multiplK'd by *7 gives *33^. Tlu* ideal 
efficiency of the leal working fluid can be proved to be dwnit 20% 
short ot the air-.standard values given. (D. C.) 

GASKELL, ELIZABETH CLEGHORN (1810*1865), Engli.sh 
novelist and biographer, was born on the 2(;lh ol Septenib(‘r 1810 
in Lindsay Kow, Fh(*l.sea, London, since destroyed to make way 
for Cheyne Walk. Her father, William Slf'ven.son (1772- 1829), 
came from IJerwick-on-Tweed, and had l)ceii siucessively Fni- 
tarian mini.ster, farmer, boarding-house keeirer for students at 
Edinburgh, editor of the Sko/s Magaziney and contributor to the 
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Edinburgh Review, before he received the post of Keeper of the 
Records to the Treasury, which he held until his death. His first 
wife, i^lizabcth Holland, was Mrs GaskelVs mother. She was a 
Holland of Sandlcbridgc, Knutsford, Cheshire, in which county 
the family name had long been and is still of great account. Mrs 
Stevenson died a month after her daughter was born, and the 
babe was carried into Cheshire to Knutsford to be adopted by her 
aunt, Mrs T.umb. Thus her childhood was spent in tlie pleasant 
environment that she lias idealized in Cranford, At fifteen years 
of age she went to a boarding-school at Stratford-on-Avon, kept 
by Miss. Byerley, where she remained until her seventeenth year. 
I'hen came occasional visits to London to see her father and his 
second wife, and after her fathiT's death in 1829 to her uncle, 
Swinton Holland. Two winters seem to have been spent in 
Newcastle-on-'I yne in the family of William 'J'urner, a Unitarian 
minister, and a third in Kd inburgh. On the 30th of August 1832 
she was married in the parish church of Knutsford to William 
Caskcll, minister of the Unitarian chapel in Cross Street, Man- 
chester, and the author of many treatises and sermons in support 
of his own religious denomination. Mr Gaskell held the chair of 
Engli.sh history and literature in Manchester New College. 

Henceforth Mrs Gaskell's life Ix'longed to Manchester. She and 
her husband lived first in Dover Street, then in Rumford Street, 
Jind finally in 1850 at 84 Plymouth Grove. Her literary life 
began with poetry. She and her husband aspired to emulate 
Cx'orgc Oabbe and write the annals of the Manchester poor. One 
poetic “Sketch/’ which appeared in Blackwood's Magazine for 
January 1837, seems to liave been the only outcome of this 
ambition. Henceforth, while in perfect uni<»n in all (iisc, husband 
and wife were to go Lhclr separate lil(‘rary ways, Mrs Gaskell to 
become a successful novi‘list , whose hooks were to live side by side 
with those of greater masters, Mr Gaskell to he a distinguished 
Unitarian divine, whose sermons, lectures and hymns arc now all 
but forgotten. In her earlier married life Mrs (iaskell was mainly 
occupied v/ith domestic duties -she had seven children — and 
philanthropic work among the poor. Her first published prose 
effoi't was probably a letter that she aildressed to William 
lh)witt on hearing that he contemplated a '\'(»lume entitled 
Visits to Remarkable Places. She then told the legend of ( lopton 
Hall, Warwickshire, as she had heard it in schoolday.s, and 
llowitt incorporated the letter in that hook, which was published 
in 1 840. Serious autliorship, however, iUk's not seem to have been 
commenced until four or live years later. In 1844 Mr and Mrs 
Gaskell visited North Wales, where th('ir only son “ Willie ” 
died of scarlet fever at the age of ten months, and it was, it is 
said, to distract Mrs Gaskell from )ut sorrow that her husband 
suggested a long work of fiction, and Mary Barton was begun, 
'rhere were earlier short stories in llowitt's Journal, where 
^^Libhie Marsli’s Three Rra.s” and “The Sc?? ton’s Hero ’’appeared 
in 1847. Hut it was Mary Barton: A Tale of Manchester I Afe that 
laid the foundation of Mrs GaskelLs literary career. It was 
ccmpletcd in 1847 and offered to a publisher who returned it 
unread. It was then .sent to ('hapinun Hall, who reUiined the 
manuscript for a year without reading it or communicating with 
tlie author. A reminder, however, led to its being sought for, 
considered and a<Tepte<l, tlie publishers agreeing to pay the 
author £100 for the ('opyrighl. Tl was published anonymously 
in two volumes in 184S. This story liiul a wide popularity, and 
its author secured first the praise ;md then the frie.nd.ship of 
Carlyle, Lfindor and Dickens. Dickens indeed a.sked her in 1850 
to become a contributor to his new magazine Household 
and here th(‘ whole of Cranford appeared at intervals from 
December 1851 to May 1853, exdusivc of one sketch, reprinted 
in the “ Workl's Classics " edition (1907), that was published in 
All the VVfir Round for November r863. Earlier than this, 
indeed, for the wry tirsl number of Household Words she had 
written “Li/zie Leigh.’’ Mrs Gaskell's second book, however, was 
The Moorland Cottage, a dainty little volume that appeared at 
('hristnias 1850 wuth illustrations by Hirket Foster. In the 
C^hristmas number of Household W ords for 1 853 appeared “ The 
Squire's Story,” reprinted in Lizzie Leigh and other Tales in 1S65. 
In 1853 appeared another long novel, Ruth, and the incomparable 


Creutford. This last — now the most popular of her book.s — is an 
idyll of ^^:llage life, largely inspired by girlish memories of Knuls- 
ford and its people. In Ruth, w^hich first appeared in three 
volumes, Mrs Gaskell turned to a delicate treatment of a girl’s 
betrayal and her subsequent rescue. Once more we arc intro- 
duced to Knutsford, thinly disguised, and to the little Unitarian 
chapel in that town where the aullxor had worshipped in early 
years. In 1 855 A orth and South w as publislied. It had previously 
appeared .serially in Household Words. Then came — in 1857 — 
the Life of C harlot le Bronte, in two volumes. Miss Bronte, wrho 
had enjoyed the friendship of Mrs Gaskell and had exchanged 
visits, died in March 1855. Tw'o years earlier she had begged her 
publishers to postpone the issue of her own novel Villetic in order 
that her friend’s Ruth .should not suffer. This biography, by its 
vivid presentation of the sad, melancholy and indeed tragic 
story of the three Bronte sisters, greatly widened the interest in 
their writings and gave its author a considerable place among 
English biographers. But much matter was contained in the 
first and second editions that was withdrawn from the third. 
Certain statements made by the writer as to the sch(K)l of 
Charlotte Bronte’s infancy, an identification of the “ Low'ood ” of 
Jane Eyre with the existing school, and the acceptance of the 
story of Brainwell Bronte’s ruin having been caused by the 
woman in whose house he had liv(*d as tutor, brought threats of 
libel actions. Apologies were published, and the third edition oi 
the book was niodified, as Mrs (iaskell declares, by “another 
hand.” The book in any case remains one of the best biographies 
in the languages An introduction by Mrs Gaskell to the then 
|X)pular novel, Mabel Vaughan, was also included in her work of 
this year 1857, but no further book wa.s published by her until 
1859, when, under the title of Round the Sofa, she collected many of 
hercontributions to periodical literature. Round the Sofa appeared 
in two volumes, the first containing only “ My Lady Ludlow',” 
the second five short stories. I'licse stories reai>peared the same 
year in one volume as My Lady Ludlow and other Tales. In the 
next year i860 appeared yet another volume of short stories, 
entitled Right at Liist and other Talcs. The title story had 
appeared two years earlier in Household Words as “ The Sin of a 
leather.’’ In 1862 Mrs Gaskell wrote a preface to a little book by 
Colonel Vecchj, translated from the IvAitm—Caribaldi and 
Caprera, and in 1863 she publislied her last long novel, Sylvia's 
leavers, dedicated “ to My dear Husband by her who best knows 
his Value.” After this we have— in 1863 a one-volume story, 
A Dark Nighfs Work, and in the same year Cousin Phyllis and 
other Tales appeared. Reprinted sliort stories from All the 
Year Round, Cor nh ill Magazine, and other publications, lend to 
lengthen the numlx*r of books published by Mrs Gaskell during 
her lifetime. The Grey Woman and other Tales appeared in 1865. 

Mrs Gaskell died on the i2tl\ of November 1865 at Holyburn, 
Alton, Hampshire, in a house .she had just purchased with the 
profits of her writings as a present for her husband. She was 
buried in the little graveyard of the Knutsford Unitarian church. 
Her unfuii.shed novel Wives and Daughters was published in two 
volumes in 1866. 

Mrs Gaskell lias enjoyed an ever gaining popularity since her 
death. Cranford lias beim pulilishcd in a hundred forms and 
with many illustrators. It is unanimously accepted as a (lassie. 
Scarcely less recognition is aw'arded to the Life of Charlotte 
which is in every library. The many volumes of novels and 
stories seemed of less secure permanence until the falling in of their 
copyrights revealed the fai t that a dozen publishers thought tlicm 
worth reprinting. The most complete editions, however, are the 
‘ “ Knutsford Edition,” edited with introductions by A. W. Ward, in 
I eiglit volumes (Smith, Elder), and the ^'World's Classics” edition, 
' etliled by Clement Shorter, in 1 o volumes (Henry Froude, 1908). 

llicre is no biograi^hy of !Mr.s Gaskell, she having forbidden the 
publication of any of her letters. See, however, the biographical 
introduction to tlie “ Knutsfortl ” Mary Barton by A. W. Ward ; 
the Letters of ChatlesD icketis ; Women Writers, by C. J. Hamilton, 
second scries ; H. B. Stovrs Life and I etters, edileci by Annie Fields ; 
Autobiography of Mrs Fletcher; Mrs Gaskell and Knutsford, by 
G. A. I’aync ; Cranford, wdth a preface by Anne Thackeray KitchiG ; 
Berivains niodernes dc V A ngleterre, by £mile Montegut. (<5. K. S.) 
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GASSENDI I [Gassend]; PIERRE (i592'-i655), French philo- 
sopher, scientist and mathematician, was born of poor parents 
at Clmmptercier, near Digne, in l^ovence, on the 22nd of January 
1592. At a very early age he gave indications of remarkable 
mental powers and was sent to the college at Digne. He showed 
particular aptitude for languages and mathematics, and it is 
said that at the age of sixteen he was invited to lecture on 
rhetoric at the college. Soon afterwards he entered the university 
of Aix, to study philosophy under P. Fesaye, In 1612 he w'as 
called to the college of Digne to lecture on theology. Four 
years later he received the degree of doctor of tlicology at Avignon, 
and in 1617 he tf/ok holy orders. In the same year he was 
called to the chair of philosophy at Aix, and seems gradually to 
have withdrawn from theology. He lectured principally on the 
Aristotelian philosophy, conforming as far as possible to the 
orthodox methods. At the same time, however, he followed 
with interest the discoveries of Galileo and Kepler, and became 
more and more dissatisfied with the Peripatetic system. It was 
the period of revolt against the Arislotelianism of the schools, 
and Gassendi shared to the full the empirical tendencies of the 
age. He, too. began to draw up objections to the Aristotelian 
philosophy, Init did not at first venture to publish them. In 
1(124, however, after he had lett Aix for a canonry at Grenoble, 
he printed the first part of his Excrcitationes paradoxicae adversus 
Arisioteleos, A fragment of the second book was published 
later at La Hayc (1659), but the remaining five were never 
composed, Gassendi apparentls' thinking that after the Discus^ 
siofies Peripaieticac of Francesco Pc'itrizzi little field was left 
for his labours. 

After 1628 Gassendi travelled in Idanclcrs and flolland. 
During this time he wrote, at tlie instance of Mersenne, his 
examination of the mystical ])hilosophv of Robert Fiudd {Epis- 
tolica disseriatto in qua praecipua principia philosophiae Ro. 
Fluddt deteguntnr, 1(13 1), an essay on parhelia (Epistoia de 
parJieliis)^ and some valuable observations on the transit of 
Mercury which had been foretold liy Kejiler. He returned to 
France in 1631, and two years later became provost of the 
('athcdral church at Digne, Some years were then spent in 
travelling through Provence with the duke of Angoulcme, 
governor of the department. The only literary work of this 
jjeriod is the Life of Petr esc, which has been frin|uenily reprinted, 
and was translated into English. In i()42 he was engaged by 
Mersenne in controversy with Descartes. His objections to the 
fundamental propositions of Descartes were published in 1C42 ; 
they appear as the fifth in tin; series contained in the works 
of Descartes. In these objec tions Ciassendi’s tendency towards 
the empirical .school of speculation appears more pronounced 
than in any of his otlier writings. In i()45 he accepted the chair 
of mathematics in the (aill^ge Royal at l^aris, and lectured for 
many years with great success. In addition to controversial 
wTitings on physical questions, there appeared during this period 
the first of the works by wliich he is knowni in the history of 
philosophy. In 1647 published the treatise Ue vita, mortbus, 
ef doctrina Kpicitri Lbri nclo. The work was well received, and 
two years later aj)peared his commentary on the tentli book of j 
Diogenes Laertius, De vita, moribus, et placitis Epicuri, seti 
atumadvcrsioties in X. hbrum Dio». Laer. (Lyons, 1649 ; last 
edition, 1675). important Syntagma 

philosophiae Epicuri (Lyons, 1649; Amsterdam, 1684) was 
published. 

In 1648 ill-health compellecl him to give up his lectures at the ! 
College Royal. He travelled in the south of France, spending 
nearly two years at Toulon, the climate of which suited him. 
In 1653 he returned to Paris and resumed his literary work, 
publishing in that year lives of ('opernicus and Tycho Brahe. 
Tlie disease from which he suffered, lung complaint, had, how’- 
ever, established a firm hold on him. His strength gradually 
failed, and he died at Paris on the 24th of October 1655. A 

* It was fornicriv llioujtjlit that Gassandi was really the genitive 
of the Latin form 'Gassendus. C. Giitllcr, however, holds that it is 
a mociernizod form of the O. Fr. Gassendy (see i)apei quoted in 
bibliography). 


bronze statue of him was erected by subscription at Digne in 
1852. 

His collected works, of which the most important is the Syn- 
ia^ma philosophicum {Opera, i. and ii.), were published in 1658 
by Montmort (6 vols., J.yons). Another edition, also in 6 folio 
volumes, was published by N. Averaniiis in 1727. The fir.st 
two are otxupied entirely with his Syntagma philosophic urn ; 
the third contains his critical writings on Epicurus, Aristotle, 
Descartes, P'ludd and Lord Herbert, with some occasional 
pieces on certain problems of physics ; the fourth, his Jnstiiutio 
astronomica, and his ComnwHiarii de rebus lelestibus ; the 
fifth, his commentary on the tenth book of Diogenes Laertius, 
the biographies of Epicurus, N. ('. F. de Pein sc, Tycho Brahe, 
Copeinicus, Georg von Peucrbach, and Regiomontanus, with 
, some tracts on the value of ancient money, on the Roman 
I calendar, and on the theory of music, to all which is appended 
a large and prolix piece entitled Pi otitic (cdcsiae Diniensis \ 
the sixth volume tains his correspondence. The Lives, 
especially those of ( opernicus, Tycho and Peiresc, luue been 
ju.stly admired, riial ol Peiresc has been repeatedly printed ; 
it has also been translated into iMiglish. Gassendi w’as one of 
the first after the re\ i\'id of letters who treated the litcraiiin 
of philosoph) in a Ii\Tly way. His writings of this kind, thoiigli 
too laudator)- and somewhat diffuse, have great merit ; they 
abound in those anecdotal details, natural yet not obvious 
reflections, and vivacious turns of thought, which made Gihbon 
style him, with some extravagance certainly, though it was true 
enough u]) to Gassendi s time- “ le meiileiir philosophe des 
litterateurs, et le meilleur litterattmr des philosophes.” 

Ga.ssffiili Ijolds ;iii })oiioiii«il 1 > 1 o place m the history ol i»hvsi<’al 
.science. He ceilaiuly adcU cl little to the sioc.k of hutniiii knowledge, 
but the (:liMine.ss uf his exposition and the inaniiei in which he, like 
Pnu;on, iiiged the iinpoiUuiee ol ixjieiiinental research, wore ot 
mc'StiiUtihle service to the eau.se of .scieiici*. To what oxbnt anv 
place* c in he a.ssigued liim lu the hislorv ol philosophy is more doubl 
lul. 'I he ExeycUatiours on the whole seem lo have excited mon- 
attention than they des#*Mc*d. 'J hey loiil.un little or nothing 
beyood what bad been alieady adveoued against Aiislolle. The 
first book ex])Ounds dearly, and with nuidi \igour, tlu* evil effects ol 
the blind acci ptaiKi- ol the Aiisloteliaii did.ion ]ihy.sical and philo 
soi)hu.«d St lid V ; but, as is the ease with .so many ol the anti Ari.sto- 
tcfiaii woiki oi this ])eiiod, the objtdious sliow tlu- usual igiuuaiue 
ol ^Iislolle^s own writings. 'Hie second liook, winch contains the 
rcvii'w of Aiistotle’s di.ileetic 01 logit, is throughout Kainist in tone 
and method. 'Hie objections to Descartes - one of whkli at k ast, 
through Descartes’s ■'.tatenieiit ol it in the appendix oi ob(ect]oi)^ 
ill the Medilationes has bi-come iamous lia\e 110 spt*culati\» value, 
and ill geneial are tin* oiileonu- of the ciude st empirii isiii His 
labours on Kpicurus have a certain historir.d value, but the w'ant ol 
ronsisteiu ) inherent iii the jihilosopliu al system rai.sed on K]'icun-an 
jsm is .such as lo di-piive it ot gi niiine worth. Along wilii sluing 
expre.ssioiis ol empiiicism wv tiud him lioldiug doetiines absoluttU 
iriecoiicilable w illi enipiNci‘-in in any lonti. i-ur while he iiiaiiitaiiis 
i.oustanlly Ills iavouMlc maxim " lh.it there is nothing in the miellei i 
which has not been in the senses " [uthil tn inlrUeUu qiwU tuot pnu\ 
fiurit 111 scn'iU), while he c()i]UT:ids that the imaginative faculty 
ihhantasui) is the comilei] art of .sense— tlial . as it has to do willi 
niaierial images, it i.s itsell, like sense inahiial, and essentiallv iJie 
same bolh 111 men ami brutes , be at tlie .s.um; time admits that the 
! intellect, which he atimiis to be iminaleiial and immortal (lie most 
diaractexi.stie tlislinctioii ol Inmiaiiity itl.iius notions and tiuths ot 
which no eilort ol sensiitioii 01 imagination c.*!!! give us the .sliglile' t 
apprehension [Op, ii. 38 . 0 - de instame.-^ the cajmeity ol Jorrning 
“general notions” ; tin* very toncejition ol tiiiivei.s.ilit v itself [th. 
38^). lo w'hich he .says brutes, who jiartake as tiulyasnieii in the 
faculty called phantasia, never attain ; the notam of (iod, whom he 
says we may imagine to he corjioreal, but undeisf.iiKl lo be in 
roipoieal ; and la-stly, the rellex action by w-hirh tlie mind in.do-s it*, 
own phenomena and ojicrations the objetts ol .illeiilioii 

Tlie Smtanma phtlnsophit inn, in fact, is oiu of those 
systems whieli unite, or rather placi* in juxtaposition, irrecom ilnbl-* 
dogma.s from vjxrious schools of thought. It is <livided, ateoiding to 
the neatal fashion of the lijiicureans, into logic (which, with Gas.sendi 
as with Epicurus, is truly canonic), physics and ethic.s. Tlie hign, 
which contaiTLs at least one juaiseworlhy portion, a sketch 0/ tie 
histor)" of the science, is divided into theory of rigdil apprehensioii 
{bene imaginari), ilirnry ol right judgment proponne), tln-ory 

ol right inference {bene culligerr), theory of right method {bene 
ofdinare). The first part contain.s the specially empiiical ]x>silioiks 
wdiich Gassendi allerw-ards neglects or leaves out of account. The 
senjies, the sole .source of knowledge, are supposed to yield us mu 
mediately cognition oi individual things ; phantasy (which ('.anscndi 
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takes to m.iierial in nature) reproduces these ideas ; under- 
standing C()ini).'tres these ideas, which are particular, and frames 
general ideas. Never! h(*le.ss, he at the same time admits that the 
senses yield knowledge not of things — but of qualities only, and 
holds that we arrive at the idea of thing or substance by induction. 
He holds that the true method of research is the analytic, rising from 
low(‘r to higher notions ; yet he secs clearly, and admits, that in- 
ductive reasoning, as conceived by Bacon, Vests on a general pro- 
position not it.self proved by induction. He ought to hold, and in 
di.sputing with Descartes he' did ajiparently hold, that the evidence 
of the smses is the only convincing evidence ; yet he maintains, and 
Iroin his special mathematical training it was natural he should 
maintain, that the evidence of reason is absolutely .satisfactory. 
Tin* wliole doctrine of judgment, syllogism and method is a mixture 
of Aristotelian and Ramist notions. 

In the second part of the .S'vM/agwn, the physics, there is more 
that deserves attention ; but here, too, aj^pcars in the most glaring 
manner the inner contradiction lictwoen Ga.s.sendi's fundamental 
])rinciplcs. While approving of the Epicurean physics, he rejects 
altogellicr the lipictirean negation of (iod and particular providence. 
He states the various proofs for the existence of an immaterial, 
infinite, supreme Being, as.serts that this Being is the author of the 
visible universe, and .strongly defends the tloctrine of the fore- 
knowledge and particul.ir providence of God. .At the same time he 
holds, in opposition to Epicureanism, tlu^ doctrine of an immaterial 
rational .soul, endowed with immortality and capable ol free deter- 
mination. ft is altogether impossible to assent to the siipposiiion 
of T.ange {Gc^ch. drs Materialisinn>i, 3rd ed., i. 233), that all this 
portion of (Jass<*ndi’s system contains nothing of his own opinions, 
but is introduced solelv from motives of self-defence. The ]»ositive 
^•xpositlon ot atomism has much that is attractive, but the hy]>ottiesis 
of the (ulitr vitali'i (vital heal), a siiecies of anima mundi (world-soul) 
wtiich is introduced as physical exjdanaliou of physical phenomena, 
•Joes not seem to throw much light on the special problems which 
it is invoked to .solve. Nor is his theory ot the weight essential 
to atoms as being due to an inner force impelling them to motion 
ill any way recoucilalile with his general doctrine of meclianical 
I ausos. 

In tin* third part, the ethics, over and above (he discussion on 
treedom, whii'li on the whole is indefinite, there is little beyond 
a inildiT statement of the Epicurean moral code. The final end of 
life is happiness, and hapjuness is hjinnony ol sc^iil and body 
{tramftiilhtas ammi et iiidolrntin (ot/ioits). Probiblv, (i.'is.sen(ii 
thinks, perfect hapjuness is not aft.iinnble in tliis life, l>ut it may 
be in the life to come. 

The Syntagma is thus an essentially unsystematic woik, and 
(leaily exhiliits (he main characteristics of Ga.s.sendi’s genius. He 
was critical rather than constructive, widely read and trained 
tlioroughly lioth in languages and in .science, but deficient in ‘tjieeu- 
lative jiower and original !orc<*. Even in the d(*f)artm<Mif ot natural 
science lie .shows the same iriabilitv steadfastly to retain jmncijiles 
and to work from them ; he wavers lietween tliu .systems of Brahe 
and rojx'niiciis. 1 'hat his revival of Epicureanism liad an important 
iiifhiencr’ on the general lliiiikiiig ot the 17111 century niny be ad- 
milti'd ; that it has any real importance in the history of philosojihy 
cannot be granbsl. 

.\i' rnoRi I IKS. (iassendi's life is given liy Sorbiere in the fir.s 1 
collected edition ol the works, by Ru.gerel, Vir de Gassendi (1737; 
2iid ed , 1770), and by Dainiroii, Memoire sur Gassendi (1839). An 
.ibridgnient ol his jihiiosojihy was given l»y his friend, the celebrated 
traveller, Bernier {Ahtege dr la philosaf^hie dr Gassendi, 8 vols., 1678 ; 
Jiid ed., 7 vols., KiSij). The most comjilele surveys of his work are 
those ot G. S. Brett {Philasnphv of Gassendi, T^oudon, 1908), Buhlc 
{Gcsdiv htc der neurrn Philnsophir, iii. r, S7-222), Dannron {Mdmoires 
pour sevnr a Vhistoire dr phiiosophie an X I 'IP sirrlr), ancl I*. E. Thomas 
{La Phiiosophie dr Gassendi, Paris, i88<)). See also Ritter, Geschichte- 
der Philosophic, x. 543-371 : reiierbach, Gesrh. d, nru. Phil, von 
Bacon his Spinosa, 127-150: E. X. Kiefl. P. Gassendis Erkenntnis- 
throne and seine Sfellnttf; znm M atenalismus (iHcij) and “ ( 5 as.sendi's 
Skejiticismus ” in Philos. Jahrh. vi. (1803) ; C. Ciiittler, “ Ga.s.send 
Oder Gassendi?" in Archie /. Grsch. d. Philos, x. (i8«)7), pp. 238- 

(R. Ao. ; X.) 

GASTEIN, in the duchy of Salzburg, Austria, a side valley of 
the JVingau or Upper Salzach, about 25 in. long and il m. 
broad, renowned for its mineral springs. It has an elevation 
of between 3000 and 3500 ft. Reliind it, to the S., tower the 
mountains Mallnilz or Nassfeld-Tauern (7907 ft.) and Ankogcl 
(10,673 ft.), and from the right and left of the.«e mountains two 
smaller ranges run northwards forming its two side walls. The 
river Ache traverses the valley, and near \ViIdhad-(iastcin forms 
two magnificent waterfalls, the upper, the Kessclfall (196 ft.), 
and the lower, the Biirenfall (296 ft.). Near these falls is the 
Schleierfall (250 ft.), formed by the stream which drains the 
Hockharl-see. The valley is also traversed by the so-called 
Tauern railway (opened up to Wildbad-Gastein in September 
1905), wliich goes to Mallnilz, piercing the Tauern range by a 


tunnel 9260 yds. in length. The principal villages of the valley 
arc Hof-Gastein, Wildbad-Gastein and Bockstein. 

Hof-Gastein, pop. (1900) 840, the capital of the valley, is 
also a watering-place, the thermal waters being conveyed here 
from Wildbad-Gastein by a conduit 5 m. long, constructed in 
1828 by the emperor Francis I. of Austria. Hof-Gastein was, 
after Salzburg, the richest place in the duchy, owing to its gold 
and silver mines, which were already worked during the Roman 
period. During the i6th century these mines were yielding 
annually 1180 ll> of gold and 9500 lb of silver, but since the 
17th century they have been much neglected and many of them 
are now covered by glaciers. 

Wildbad-Gastein, commonly called Bad~(lastein, one of 
the most celebrated watering-places in Europe, is picturesquely 
situated in the narrow valley of the Gasteiner Ache, at an 
altitude of 3480 ft. The thermal springs, which issue from 
the granite mountains, have a temperature of 77^-120° F*., and 
yield about 880,000 gallons of water daily. The water contains 
only 0*35 to tooo of mineral ingredients and is used for bathing 
purposes. The springs arc resorted to in cases of nervous 
affections, senile and general debility, skin diseases, gout and 
rheumatism. Wildbad-Gastein is annually visited l)y over 
8500 guests. The springs were known as early as the 7th century, 
but first came into fame by a successful visit paid to them by 
Duke Frederick of Austria in 1436. Gastein was a favourite 
re.sort of William J. of Prussia and of the Austrian imperial 
family, and it was here that, on the 14th of August 1865, was 
signed the agreement known as the Gastein Cotnention, which 
by dividing the administration of the conquered provinces of 
Schleswig and Holstein between Austria and Prussia postponed 
for a while the outbreak of war between the two powers. It 
was also here (August- September 1879) that Prince Bismarck 
negotiated with Count Julius Ajidra.ssy the Auslro-German 
treaty, which resulted in tlie formation of the Triple Alliance. 

Sfc TToll, Gaslctn, Us Spiings and CUniate (\ ienna, eel., 
i«93). 

GASTRIC ULCER (ulcer of the stomach), a tliseasi* of much 
gravity, commonest in f(*males, and esp(*eiall\’ in anaemic 
ilomestic sejrvants. It is connected in many instances with 
impairment of the circulation in the stomach and tin* formation 
of a clot in a small blood-vessel (thrombosis). It may l)c due 
to an impoverished slate of the blood (anaemia), but it may also 
arise from disease of the blood-vessels. the result of long-continued 
indigestion and gastric catarrh. 

When clotting takes place in a blood -ves.sel the nutrition of 
that limited area of the stomaeh is cut off, and the patch under- 
goes digestion by the unresisted action of the gastric juices, an 
ulcer being formed. The ulcer is usually of the size of a silver 
threc'penee or sixpence, round or oval, and, eating deeply, is apt 
to make a hole right through the coats of the stomach. Its 
usual site is upon the posterior wall of the upper curvature, near 
to the pyloric orifice. It may undergo a healing process at an) 
stage, in which case it may leave but little trace of its existence ; 
while, on the other hand, it may in the course of cicatrizing 
produce such an amount of contraction as to lead to stricture 
of the pylorus, or to a peculiar hour-glass deformity of the stomach. 
Perforation is in most eases quickly fatal, unless previously 
the stomach has become adherent to some neighbouring organ, 
by which the dangerous effects of this occurrence may be averted, 
or unless the condition has been promptly recognized and an 
operation has been quickly done. Usually there is but one ulcer, 
but sometimes there are several ulcers. 

The symptoms of ulcer of the stomach arc often indefinite and 
obscure, and in some cases the diagnosis has been first made on 
the occurrence of a fatal perforation. First among the symptoms 
is pain, which is present at all times, hut is markedly increased 
after food. The pain is situated either at the lower end of the 
breast-bone or about the middle of the hack. Sometimes it 
felt in the sides. It is often extremely severe, and is usually 
accompanied with localized tenderness and also with a sense of 
oppression, and by an inability to w'ear tight clothing. The pain 
' is due to the movements of the stomach set up by the presence 
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of the food, as well as to the irritation of the inflamed nerve 
filaments in the floor of the ulcer. Vomiting is a usual symptom. 
It occurs cither soon after the food is swallowed or at a later 
period, and generally relieves the pain and discomfort. Vomiting 
of blood (haematemesis) is a frequent and important symptom, 
riie blood may show itself in the form of a brown or coffee-like 
mixture, or as pure blood of dark colour and containing clots. 
It comes from some vessel or vessels which the ulcerative process 
has ruptured, iflood is also found mixed with the discharges 
from the bowels, rendering them dark or tarry-looking. Tlie 
general condition of the patient with gastric ulcer is, as a rule, 
that of extreme ill-health, with pallor, emaciation and debility. 
The tongue is red, and there is usually constipation. In most 
of the cases the disease is chronic, lasting for months or years ; 
and in those cases where the ulcers are large or multiple, in- 
complete healing may take place, relapses occurring from time 
to time. But the ulcers may give rise to no marked symptoms, 
and there have been instances where fatal fK*rforation suddenly 
took place, and where post-mortem examination revealed the 
existence of long-standing ulcers which had given rise to no 
suggestive symptoms. Wliile gastric ulcer is to be regarded as 
dangerous, its termination, in the great majority oi cases, is 
in re<*overy. It fre(|uentl\', however, leaves the stomach in a 
delicate condition, necessitating the utmost care as regards diet. 
Occasionally the disease proves fatal by sudden hacmiorrhage, 
but a fatal result is more frequently due to perforation and the 
(*scape of the conlt'nts of the stomach into the peritoneal cavity, 
in which case death usually occurs in from twelve to forty-eight 
hours, cither from shock or from peritonitis. Should the stomach 
become adherent to another organ, and fatal perforation be 
thus prevented, chronic “ indigestion " may persist, owing to 
interference wdth the natural movements of the stomach. 
Stricture of the pylorus and consequent dilatation of the stomach 
may be caused by the cicatrization of an ulcer. 

The patient should at once lie sent to bed and kept there, and 
allowed for a while nothing stronger than milk and water or 
milk and lime water. But if bleeding has recently taken place 
no food whatever should be allowed by the stomach, and the 
feeding should be by nutrient cncmata. .As the symptoms 
(luiet down, eggs may be given beaten up with milk, and later, 
bread and milk and honie inade broths and soups. Thus the 
diet advances to (hie ken and vegetables rubbed through a 
sieve, to custard pudding and bread and butter. As regards 
medicines, iron is the most useful, but no pills of any sort should 
be given. Under the influence of rest and diet most gastric' 
ulcers get well. The pn*sence of healthy -looking scars upon the 
surface of the stomach, whic’h are constantly lound in operating 
upon the interior ot the abdomen, or as re^'ealed in post-mortem 
examinations, are evidence of the truth of this stateincaU. It 
is unlikely that under the treatment just described perforation 
of the stomach wdll take place, and if the surgeon is called in 
to assist lie will probably advise that operation is inadvisable. 
Moreover, he know s that if he .should open the abdomen to search 
for an ulc:er of the stomach he might fail to find it ; more than 
that, his search might also be in vain if he opened the stomach 
itself and examined the interior. Serious haemorrhages, however, 
may make it necessary that a prompt and thorough search .should 
be made in order that the surgeon may endeavour to locate the 
ulcer, and, having found it, sec ure the damaged ve.ssc-l and save 
the patient from death by lilc-eding. 

Perforation of a gastric ulcer having taken place, th#* septic- 
germs, which were harmless whilst in the stomac h, escape with 
the rest of the contents of the stomach into the general peritoneal 
cavity. The immediate effects of this leakage are sudden and 
severe pain in the upper part of the abdomen and a grcxit shoc k 
to the system (collapse). The muscles of the abdominal wall 
become hard and resisting, and as peritonitis appears and 
the intestines are distended w'ith gas, the abdomen i.s distended 
and becomes greatly increased in size and ceases U) move, 
the respiratory movements being short and cjuick. .At first, 
most likely, the temperature drops below normal, and the 
pulse quickens. Later, the temperature rises. If nothing is 
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done, death from the septic poisoning of pcTitonilis is almost 
certain. 

'fhe treatment of rupuired gastric ulcer dc*mancls immediate 
operation. An incision shoukl be made in the upper part of 
the middle line of the abdomen, and the perforation should be 
look<‘d for. There is not, as a rule, much difficulty in finding it, 
as there are generally deposits of lymph near the spot, and other 
signs of local inflammation ; moreover, the contents of the 
stomac'h may be seen escaping from the opening. The ulcer is 
to be closed by running a “ purse-string ” suture in the hcxilthv 
tissue around it, and the place is then burit'd in the stomach by 
picking up small folds of the stomach-w'all aben e and below it 
and fixing them together by suturing. Th.is being done, the 
surface of the stomach, and the neighbouring viscera which luut? 
been soiled by the leakage, arc wiped clean and the abdominal 
wound is closed, provision being made for clficient drainage. 
large proportion of cases of perforated gastric ulcer thus treated 
recover. (K. o*) 

GASTRITIS ((ir. yturriip^ stomach), an inflammatory affection 
of the stomach, of whic h the condition of catarrli, or irritation ol 
its mucous membrane, is the; most frequent and most readilv 
rec'ognized. This may exist in an acute or a chronic form, and 
depends upon some condition, cither local or general, whic h pro- 
duces a congested state* of the circulation in the walls of tlie 
stomach (see Dhucs pivk Okcmns : Pathology). 

Acute Gastritis may arise* from various causes. TIu; most 
intense forms of inflammation of the stom.'ich are the toxic- 
conditions which follow the swallowing of c-orrosixe poisons, 
such as strong mineral acids of alkalis which may extensively 
destroy the mucous membrane*. Other non-c-orrosivc* poisons 
cause ac-iitc degeneration of the stomach wall (.see Poisons). 
Acute inflammatory conditions may be secondary to /.yinolic- 
di.seases such as diphthc‘ria, j>yaemia, txqjhus fever and others. 
Oa.stritis is also c.-aused by the ingcsticjii of food which lias begun 
to decompose, or may result from eating unsuitable articles 
which thcm.sclves remain undigested and so c*xc ilc‘ ac-ntc* catarrhal 
condition;. 'I'liese give rise to the sympttuns well known as 
characterizing an acute “ bilious attack,” ccmsisling in loss of 
appetite, sickness or nausea, and beadache, Irunlal or occipital, 
often acc-ompanied with giddiness. 'I'lie toi^gue is furred, the 
breaUi foetid, and there is ])ain or clisiomfort in the region of the 
stomach, with sour eruc tations, and trecjuc'ntly vomiting, first of 
food and then of bilious matter. An attack of this kind tends to 
subside in a few days, especially if the esc iling cause be removed. 
Sometimes, however, the; .symptoms rc*c-iir with such freciucncy 
as to lead to the* more serious c hronic’ form of the disease. 

The treatment bears refc renc'c, in the first place, to any known 
.source of irritation, which, if it exist, may be expelled by an 
emetic or purgative (except in cases due to poisoning), 'rhis, 
however, is seldom necessary, since vomiting is nsuall} present. 
For the relief of sic kness and pain the sue king of ice and coimtcr- 
irritalion over the region of the stomach are of service. Further, 
remedies which exerc ise a soothing effect upon an irritabl * 
mucems membrane, such as bismuth or weak alkaline fluids, and 
along with thc^se the use of a light milk ^iiet, are usually sufficient 
to remove the .symptoms. 

Chronic Gastric Catarrh may result from the acute* or may arise 
independently. It is not infrequently connec ted with antec edent 
disease in other organs, such as the lungs, heart, liv(‘r or kidneys, 
and it is especially common in persons addicted to alcoholic 
excess. In this form the* texture of the stomach is more altered 
than in the acute form, excc pt in the toxic: and felirile forms above- 
referred to. It is permanently in a state of congestion, and its 
mucous membrane and musc-ular coat undergo thickening and 
other changes, which markedly affect the function of digestion. 
The symptoms arc those of dyspepsia in an aggravated form 
(.see 1)v.spep.sia), of which discomfort and pain after fcjcxl, with 
distension and frequently vomiting, are the chief ; and the 
treatment must be conducted in reference to the causes giving 
rise to it. 'J'he careful regulation of the diet, alike as to the 
amount, the quality, and tlie intervals between meals, demands 
special attention. Feeding on artificially soured milk ma\' in 
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to the edge of the free mantle skirt, the conical shell. When 
the shell is taken away {best etlerted by immersion in hot 
water) the surface of the visceral dome is tound to l)e covered by a 
hlack-colonred epithelium, which may he removed, enabling the 

observer to note tin* posi- 
/* « tion of some organs lying 

" below the transjiarent in 

tegument (tig 5). The 
/ ' v) X J* muscular columns (r) at- 

taching the toot to the 

(1 / — e shell form a ring incom- 

^4“'T — ^ ])lcte ill Iront, exlenial to 

I / A f / I whicli is the tree niantle- 

I f f ^ v JL/ jr ^ skirt. The limits ot the 

I tZj ^ large, area formed by tin* 

r -"1 T I / 

) I I I 3 neck [ccr) can be. traced, 

I \ and we note the anal 

n * / pc'ipilla sliowmg through 

J'Ui. (>. Anterior iiortion of the same opening on the right 

I.iinpet, with the overhanging cephalic shoulder, so to speak, of 
hooil lemoved. ( I ..an k ester.) •'^pimal into the large 

.. I 1- i , 1 anterior region ot tlu* 

sub-pallial s,ma- CIOM- 

f, Musc.iilar siilistanta* torniinf' tlio loot 

olllR. t.KH organ (1, m. <lia<l am tlu- 


hooil lemoved. (f.,ankesler.) •'^pimal into the large 

.. I 1- i , 1 anterior region ot tlu* 

sub-pamal spaa- CIOM- 

r, Musi-iilar siibstana- lorniing tlu- loot 
■ „) ti,,. ,,u,i iii'-ihail) ami tlu- 

,i, Tlu- cai.ilo p.-<lal organs of UankosU-r 
, rm'bim- lary cb-imlla). 

;; laigi-r m-pliHibinn. ^ r‘ 

A. IMpillaol tlu-sinalU-riu-plirkliiim. “■<' ^""'l-tct 

/, Smaller nepliiidium 

A, l.arg.-r m-pliruliuni. V" ‘‘"“'"f', 

I lVriV..r.limn. ■"'"Tr”' , ’T 

w.Cnl .-.Igvoltlu-iiianll.-skirt. tnanlU- - skirt so as to 

// liver I’xposc the sub-p.dlial 

h chamber in the r(*gion 

’ of the neck, we fnul (he 

riglit and lei I ren.il papillae (discovered bv Lankester in 1807) on 
ejtlier side ol the anal ])apilia (lig. 0 ), but no gills. If a similar 
examiTiation be made ol the allu*d genus I^nsmclla (fig. 17, rf), we 
(iud right and led of tlu* two renal apertures a right and left gill- 
|)lum<' or ( leuidium, wliich here a.s in aiul rirnnttoHKniu 

retain their (uigin.il ]viired condition, lii Patella no such jdumes 
c.xisi, but right and led ot the neck are seen a ])air ot rninnte oblong 
yellow bodies (tig o, //), whicli wen* ongmallv d(*scribed by Lank<*stt*r 
us orifices possibly I'onnected with the evacuation of the g<*Tu*rativt* 
jmxlucts. On account of lh<*ir jiosilion they were termed by bim 
the “ capito-pedal oiifues,” being placed near the junction or head 
and loot J. W. Spengel lias, liowever, in a most ingenious way 
shown (hat tlie.se bodies are the n*presentatives of the typical pair 
of ctenidia, here rctliued to a mere rudiment. Near to each rudi- 
nu'iilarv clenidinm S]>eiigel lias disiover<*d an olfactory ])atch or 
os]ihra<liuin (consi.stiiig of inoditied ejiithelium) and an olfactoiv 
nerve-ganglion (tig. tS). It will be remembered that, according to 
Spengel, tin* osphradiiim of inollusea is definitely and intimately 
related to the gill-plume or cteiiidium, be.ing always placed near the 

1 rase of that organ ; fur- 



ther, Spengel has show’ii 
that the nerve-supply ol 
this olfactory oigan is 
alw^ays derived from the 
vi.sceral loop. Accord- 
ingly, the nerve-siipplv 
affords a means of test- 
ing the conclusion that 
we hdv'c in Lankestcr’s 
capito-jiedal bodies the 
nulimenlaiy ctenidia. 
The accompanying dia- 
grams (figs, 0, Jo) of 
the nervous systems of 
I^atclla and of llaliotis^ 
as d c t er in i n e d b y 


Fig. 7 The same specimen viewed shovv the iden- 

from the left Jrnnt, so as to .show the sub- origin ot the 

anal tiact (//) ol the larger nephridinm, nerves pas.sing from the 
by which it communicates with the pen- visceral loop to Spengel s 
cardium. o, Mouth ; other letters as in olfactory ganglion of the 
f,o. 0. I.impet, and that of the 

nerves which pass from 
the vi.sceral loop of Unlioiis to tlu* olfactory patch or o.sphradium, 
w'hicli lies in immediate relation on the right and on the left side 
to the right and left gill-plumes (ctenidia) respectively. The same 
diagrams serve to <lemonslrate the streptoneiirous condition of the 
vdsceral loop in A.spidobranrhia. 

Thus, then, we find that the limpet possesses a symmetrically 
dis]K)sed pair of ctenidia in a nidimentarv condition, and jiustifics 
its position among Aspiclobranchia. M the same time it possesses 


a totally di.stinct series ol functional gills, w’hich are not derived 
from the modification of the typical molluscan cteiiidium. These gills 
are in the form of delicate lamellae (fig. 4, f)^ which form a series 
extending completely round the inner face of the depending mantle- 
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Fin. 8. ”A, Section in a plane vertical to the surface of the neck 
of Patella through the rudimentary ctenidium (T-ankester's organ), 
and tlu*. ollactory epithelium (o.sph radium) ; <, the olfuctoiy 
(osphradial) ganglion (After Spengel.) 

R, Surface view* of a rudimentary ctenidium of Palclla exxised 
and vicweil as a transpar(*nt object. (Lankester.) 

skirt. This tiicl(*t of gill-l.niulUc led Cuvier to class llie limpet*^ 
as Cyclobranchiata, and, by erroneous id(*nlification of them with 
the seru*s ot melamerically rept*.il(*d ctenidia of Chiton, to associate 
the latter mollusc with the tormer. 'I'lie gill-Limcllae of Patella are 
processes of the mantle comparable with the plait-like folds often 
ol/served on tlu* roof ol the branchial chamber in other Ga.stropoda 
(c.g. Buciinum and Hahofi^). 'Vhey arc* 
t(*rined j/alliLil gills. The only othei mol- 
luscs in which they aie exactly rt*pn‘* 
seated arc tlu* curious Opisthobranchs 
Phvllidia and PleuroJ^hvlluita (tig. 55). 

In these, as in Patella, tlu* ty])ical ctenidia 
are aborted, and the branchial lunction is 
assumed by close-set lamelliform pro- 
cesses arranged in a series beneath the 
mantle-skirt on i*itlu*r side of tlie foot. In 
tig 4,r/, the largi* branchial vein of Patella 
bringing blood from the gill-.series to tlio 
heart is seen ; where it crosses the series 
of lamellae there is a .short interval devoid 
of lamellae. 

The heart in Patella consists of :i single 
auricle (not tw’o as in llaliotis and 
Pissurella) and a ventricle ; the former 
receives the blood from tlu* bianchial 
vein, the latter distributes it Ihiough a 
large aorta which soon leads into irregular 
blood-lacunae. 

The existence of twx renal oigans in Fir,, o. — Ki.*rvous sj’S- 
Patella, and their relation to llu* j>(*ri- tern of Patella ; the vis- 
cardium (a portion of tlic coelom), is ceral looj) is lightly 
important. Each renal organ is a sac shaded ; the buccal 
lined with glandular e])itlielium (cili.ited ganglia arc omitted, 
cell, writti concretions) < ommunicating (After Spengel.) 
w'ith the exterior by its pajiilla, and by ce. Cerebral ganglia, 
a narrow passage with the pericardium, e'e. Cerebral commissure. 
The connexion with the pericardium of pi^ Pleural ganglion, 
the smaller of the two renal organs w*as IVdal ganglion, 
demonstrated by Lankester in 1867, at a Pedal nerve, 
time when the fact that the renal organ s,s\ Nerv es (right and 
of the Mollusca, as a rule, opens into the ’ * left) to the mantle, 
pericardium, and is tlicrefore a typical Olfactory ganglion, 
nephridium, was not known. Subsequent connected by nerve 

investigations carried on under the direc- to the streptoneur- 

tion of the same naturalist have shown ous visceral loop, 

that the larger as well as the smaller renal 

sac is in communication with the pericardium. The w*alls of the renal 
sacs are deeply plaited and throwm into ridges. Below the surface these 
walls are excavated with blood-v'^es.scls, so that the .sac is practically 
a series of blood-vessels covered with renal epithelium, and forming 
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a meshwork within a space communicating with tlic exterior. The 
larger renal sac (remarkably enough, that which is aborted in other 
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J'K;. 10.- Nervous sysl(‘in ol Jlalioiis , ihe viscenil looj) is lightly 
shaded ; tlie buccal gangliu ;ire oniJlttd. (Alter Speiigel.) 


le. Cere bi\il ganglion. 
pl.pCf The (used ])Jeijjal and jx-d.il 
ganglia. 

pc. The rigid jn-rlal nerve. o, 

re, pi. The cerebro - pleural coii- 
uecti\e. [ti\e. 

(C,pCf 7 ’lie cerebro-])edal connec 

.\niso]>leura) extends between the liver and llu' int«*gunien( of fh<* 
visceral dome \ery widely. It also bends round tlu- liver as shown 


Rigid ami left mantle 
neives. (ol .saim* 

Abdouiinal ganglion or sitt* 
Right and lelt olfactorv 
ganglia and oS|>hradia le- 
ceiving nerve from vis 
coral loo]). 



huta — — 



ksl 




after Jhcring.) 
pi, I’alUal nerve. 
p. Pedal nerve. 

A, Abdominal ganglia in the strep- 
toncurons visceralcomniissiire, 
with supra- and sub-in te.stino 
ganglion on each side. 

/?, Buccal ganglia. 

C, C, Cerebral ganglia. 

, Cerebral commissure. 


Fir.. 12. Diagram of the two 
lenal organs (iiepluidia), t<» sliow 
their relation to the rectum and 
to tlie pericardium. (l^Jinkester ) 
/, Pa])illa of the larger neph- 
ridiuni. 

g, Anal papilla w il h rectum leaf! 

ing from it. 

h. Papilla of tlie smalle'* neph- 

ridium, wdiich is only lepn - 
sented by dotted outline'. 

/, I’tiricardiiiin indicated by a 
doited outline at its light 
side are .seen the two leno- 
pericardial pores. 
fjy Tin; sub-anal trai-t of the large 
nephri<liiim given oft near its 
papilla and .seen through the 
unshaded .smaller nephri- 
dium. 

ks.a. Anterior superior lobe of 
the large nephridium. 
ks.l. Left lobe of same. 
ks.p, Posterior lobe of same. 


o, Otocysts attached to the cere- ks.i, Inferior siih-visccral lobr 
bro-pedal connectives. of same. 


in fig. T2, and forms a large sac on half of the upper surface of the 
muscular mass of the toot. Here it lies clo.se upon the genital body 
(ovary or testi.s), and m such intimate relationship w'ith it that, 
whe-n ripe, the gonad hiiists into the renal .sac, and its products are 
carried to the exterior by the papilla on the right side of the amis 



Fic. 13. -Dingraiu ol 
of a Jainjiet. l.etteis 
(Laiikesti‘1 .) 

</, Tulesime iu trausver.se 
tion. 

1, Jangual sjvc (ladular .sac) 
id, Radula. 

.s, L'lTiK'liatisl stomach. 

/, Salivaiv gland. 
t!. Duct ol s.ime 
e, Hill cal c.ivity. 
w, (ion.ul. 


■ \ verlic.il anlero-posteio median si’ction 
. iu ligs. o, 7, willi following additions. 


/u .a, Hi.im hial adveheut vessel 
(aib-iy). 

hr.i\ Hi.inchial ellereul vessel 
(vein). 

l) 7 \ J{Ioi)<l-ve.ssel. 

ifditi. Muscles and I'.irtilage ot 
the odontoplioie. 

n;i,ll(‘art wilhin the j»erjcar- 
dium. 


(Rohm, Dali). This fact led (“iiviei erroueouslv to the belief that a 
duct existed leading fioin the gim.id to tin’s pa|>illa. 'I'he ]>ositioii 
of the gon.id, best seen in the diiigiammatii: .section (fig 13). is, as 
iu othei .Asjmlobrancliifi, devoid ol a sjxaiai duct communic.iting 
w'ith till* exteiior. 'I'liis condition, ]nol>ably an auh.iic one, dis- 
tinguishes the A.sjmlobranclna fiom other (iastrojuxla. 

The digestive tract o! Palclla olleis some iuteiesting features. 
The odontophore is jiowetiullv dev(‘lo])ed ; tlie radul.ir sac is extra- 
ordinarily long, lying coiled m a .spai e lu tween th(‘ mass o| the livei 
and the muscular foot. 'I'he radula has ifu) rows of teeth w ith twelve 
teeth in each row-. Two ])aiis of salivary ducts, each Jiuuliug fiom a 
salivai v gland, open into the buccal i hamlx r 'I he oesophagus leads 
into a lemai liable stomjich, jdaited like the manvplies ol a sliei ji, 
and after this th(‘ intestine tak(‘s a \eiv large number of turns em- 
bedded in the yellow Iner, until at last it pa.sses between the 
two nuuil sacs to the aii.il papilla \ cinious iidge (sjuial ^ valve) 



hit.. 14. V ertical sis uon 111 a jilaiu* running right and left llnougli 
the antenoi part ol tin- vi.sc.eial hum]> ol l*atella to show the twoienal 
organs ami tlieir openings into the jieiicardium. (J. 'I . ( unningliam.) 

a. Large or exteni.il or right /, Manyplies. 


renal organ. g, 

ah, .Narrow' jiroce.ss of tin* same 

runiimg below the intestine /*, 

and leading by k into the 
pericarcliuin. i, 

h. Small or median lenal oigan. 

L, Pericardium. 

d. Rectum. k, 

e. Liver. 


Epitlielium ol the dorsal sui- 
face. 

Itenal e|)itlielnim lining the 
leiial S.ICS, 

Aperture connecting the 
small .sac W'lth Die jnui- 
( aidinni 

Apert me connecting the l.irge 
sac with tlie ]>eric.irdium. 


W'liich secretes a slimy cord js.'ound upon tlu' inner wall of the intestine. 
The general structure ot the Mollu.scaii intestine has not l»een 
suflicieiitly investigated to render any comjmri.son of this .stnutuic 
of Patella with that of other Mollu.sca pos.sil>le. 'hhe eyes of the 
limpet deserve mention as examples of the most j)rimilivu kind of 
eye in the Molluscan series, d’hey are found one on each cephalic 
tentacle, and are .simply minute open j>iis or depressions of the 
epidermis, the epidermic cells lining them being pigmented and 
connected w'ith nerves (compare fig. 14, art. Cephalopoda). 
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The limpet l»rfcds upon the southern Ent;lish coast in the early ! 
part of Aj)iil, but its development has not licen lollowed. It has ; 
simply been traced as iar as the formation oi a diblastula which 
nttjuires a ciliated band, .ind becomes a nearly spherical trochosphere. 

It is probable that tlie limpet tak(‘S several years to attain full 
/growth, and <lnrinf; that period it frecjuents the same spot, which 
Ix'comes ».rrj(lii.illy sunk lielow the siirroun<lin;4 surface, especially 
it tht* rfK k b<- ('arl)onale ol lime. At low tide tlie limjiet (beinf; a 
strictly mteihdal oiY^anisiii) is exposed to tlic air, and (accordinf* to 
tru^tvvortfiy observers) (juits its attachment and walks away in 
search ol lood (minute ( nt rustu\c( al"ae), and then once mon* returns 
to the identical spot, not an inch in diameter, whicli belongs, as it 
were, to it. Sevtual million limpets twelve million in BenvicUsliire 
.iloiie arc iinnually nse»l on the east coast of Britain as bait. 

Sub order i. JJooogltssa Nervous system without dialvneury. 
I'-ves ar(; open in vaginal ions wit houl crystalline lens. Two ospliradia 
present but no liy pob ranch ial glands nor opercuhun. Tcci h of radula 
l>eain-like, and at most throe marginal teeth on each skk*. Heart 
has oulv a single aurii le, neither heart nor pericardium traversed 
by rec tum. Shell conic .il wilhoiit sjjin*. 

['am. 1. At niaoidae. A singles bi pectinate* c tenidiiiin on left side*. 
Acmaea^ without palli.il bi.incliiae, Jhihsh. ScuntHy with 
]iallnl br.inclii ie in a c irc.k' l»eiu‘ath the mantle. 

l"am. 2. Tryhliduifae. Muscle .sc.ar divided into ninnc*ious 
impressions. 7 i vhlhhrtw, Silurian. 

I*’am. No ctcmidia I nit ]):illial branchiae in a circle 

betwc*en mantle and foot. J^atella, j»allial branc hiae formin'; 
a comjil'’1e eiicle, no ejiijiodial l(‘Tilacles, British. Anctstio- 
niosHSy radula with median central tooth. Nacella^ epipodial 
tentacles ]iresent. Ifekiony ciielet of branchiae interrupted 
anteriorly, British. 

Fam. .j. Lepetidae Neitlier ctenidia nor pallial branchiae. 
Lc petit, Avitlioiit c’ves. Pilulitmt. PYopihdiitm. 

Fam. 3 Itathyariadidue Ih^rniajihrodite ; head with appc'ud- 
age on right side ; i.iclula \^ it liovit central tooth, liathv^ciadium, 
abys.sa!. 

Siih-order 2 . Kiin'infK.i cjssa. — \spidobranchia with a palliO' 
visceral anastomosis (dialyrieiirous) ; eye* -vesicle c.Insed, with 
crystalline' lens ; ctenidia, o.sphradia and hypobranchial glands 
paired oi single'. Radula with very numerous marginal teeth ar 
raiigeel like* the rays of a fan. Heart with two auricles; ventricle 
traverseil by the re'Ctum, except in the JleliciiiidaC. An cpipodial 
ridge on e*a( h side ol the loc^t and cephalic e'xjinnsion.s lx*twc*en the 
tentacles oltc*n ]iresc*nt. 

Fam. I. Pletttofnnint iidar. Shell .sjiiral ; mantle* and shell with 
an anierior fis-siire ; tuo ctemidia ; a horny opeTCulum, Plciiy»' 
imuaitd, epipodnim without tentacle's, ('lenu.s includes sc*vc'ial 
liiincln'd extinct spt'cics ranging tiom the Silurian to the Ter- 
tiiiry. Five living speck's from the Antilles, Japan and the 
Moluccas Moliu'can species is lo cm. in lieight. 

Ftini. 2 tlellciophnntidae. 300 s})e*cies, all fossil, irom C.imbrian 
to 'I rias, 

Fam, 3. hunniphaltdiie. .\lso extinct, lioui Cambrian to Creta- 
ceous, 

Fam. 4. JJuli^didtir. Spire of sliell much reduce*d ; two bi- 
pectiiiale ctenidia, the* light being the siiiallc;r ; 110 operculum. 
Iliilioh’i. 

l-'ani. 5 VchiiiitcllidaCy an extinct family from the Eocene. 



Cji.. 15 - linliotis tubneufata. c/, Foot ; /, t cm tacular processes 
of the mantle. (I'lom t)wcn, after Cuvier.) 

Fam. o. — Fmsurpllidne. Shell conical; slit or hole in anterior 
part of mantle ; tw^o symmetrical cteiiulia ; no operculum. 
P.maYi:nntla, mantle and shell with a slit, Mritish. Scutum, 
mantle spht anterioily and reflected over shell, which has no 
slit. Pituiturella, mantle and shell with a foramen in front of 
the apex, Briti.sh, Fissurella, mantle and shell perforated at 
apex, Brit is] 1. 

Fam. 7. CoccuUuidae. Shell conical, symmetrical, without slit 
or perforation. Cocculhtn, abyssal. 

Fain. 8. - Trochidac. Shell spirally coiled ; a single ctenidinm ; 
eyes perforated ; a homy operculum ; lobes iH'tween the 


tentacles. Trochus, shell umbilicated, spire pointed and pro- 
minent, British. Monodonta, no jaws, spire not prominent, 
no iimbilicu.s, columella toothed. Gihbula, with jaws, tlircc 
])airs of epijiodial cirri without pigment spots at their bases, 
British. Margarita, five to seven pairs of e])ipodial cirri with a 
pigment spot at ba.se of each. 

Fam. o- — Stomatellidae. Spire of shell much reduced; a single 
ctenidinm. Stomatella, foot truncated jiosleriorly, iin oper- 



Fi(.. ity. • — Scutum, 
seen from the pedal 
surlaee. (T^ankester.) 
Oy Mouth. 

7 , <- e]ihalic tentacle. 
f»/,(>ue of the two 
symmetrical gills 
]>laced on the neck. 



moved, whilst the auletior 
area of the mantle-skirt ha.s 
been longitudinally slit and its 
sides n‘Hei,t<'d (t^ankester.) 
a, Cephalic ten lade 
by Foot. [plume 

dy Left (archaic right) gill- 
e, Rcflecti'd mantle-flap. 
fly The fi.ssiiic or hole in the 
mnnlle fl.ip traversed by 
the longitudinal incision. 
/, Right (archaic left) nephri- 
dium’s aperture, 
g, Anus. 

//, Left (archaic right) aper- 
ture of nephridium. 
p. Snout. 


culum present, no epijioilial tentades. (tcua, fool elongated 
jKisteriorly, no o]>erculum. 

Fam. 10. — i)elphinulidae. Slicll spirally coiled ; oj>ercu)um 
honiv ; intertent acular lobes absent. J)clp/tiiiuhi. 

Fain. IT. — Liotiidiu'y .sliell globuJ.ir, margin ot ajierture thickened. 
Liotta. 

Fam. 12. — Cyclostiematidar. Shell flattened, umbilicated ; foot 
anteriorly truncated with angles jiroduced into lobes. Cyclo- 
strema. Tei nostoma. 

L'am. 13. Trochouematidac All extinct, Cainbria.n to ( retareous. 

Fam. 14.--Turbinidae. Shell spirally t oiled ; ej>ipodial tentades 
present; operculum thick tind calcan'ous. Turbo, Astralium. 
Molleria. Cvclonema. 

L'am. 15.- Phasianellidar. Shell not nacreous, without um- 
bilicus, with jiromiiicnt s])iie and poli.shed surface. Phasia- 
uclla. 

Fam. 16. — Umbouiidae, Shell flattened, not umbilicated, gener- 
ally smooth ; operculum homy. Umhonium. fsaudu. 

Fam. 17. Neriiopsidae. Shell semi globular, with short spire ; 
ojierculum calcareous, not spiral. Neritopsis. NaticopsiSy ex- 
tinct. 

I'am. 18. — Macluritidne, Extinct, ('amlirian and Silurian. 

Fam. Jt). — Neritidne. Shell with very low s])ire, witliout um- 
bilicus, internal partitions fretjuently absorlied ; a .singU? 
ctenidinm ; a cephalic penis pre.sent. Xcrita, marine. AVrt- 
tinay freshwater, British. Septaria, shell boat-shaped. 

Fam. 20. — Titiscamidac. \Vitliout .shell and operculum, but 
with pallial cavity and ctenidinm. Titiscania, Pacific. 

Filin. 21. - Ifelicinidae. No ctenidium, but a pulmonary cavity ; 
heart writh a single auricle, not traversed by the rectum. Heli- 
cina, Eutrochatella. Stoastoma. Bourceria. 

Fam. 2'2. — Hydrocenidac. No ctenidium, but a piilmonary 
cavity ; operculum with an apophysis. Jlydvocenay Dalmatia. 

Fam. 23. — Proper piuidae. No operculum. Proserpina , Central 
America. 

Order 2. Pkctinibraxchta. Tn tliis order there is no longer any 
trace of bilateral symmetry in the circulatory, respiratory and 
excretory organs, the topographically right half of the pallial com- 
plex having completely disappeared, except the right kidney, which is 
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represented by the ^nital duct. 'J hcrc is usually a penis in the male, i movement. The “ introvert ” in these Gastro|>nds is not the pharynx 
The ctenidium is monopectinate and attaclied to the mantle along j as in the ChaetojKid worms, but a prae-oral structure, its apical 

ttibul.Li oi,‘!^.iii Till' iiu (Msioii ot <]ic |M()l)(>sn^ 

~ o K ‘ 1 I 1 n f ij r T * i /f' /V \ is I'lfi'cti'd (liri'ctly by till' lonlr.iih’on <>l llicsi- 

Fig. i8.-Ammal ami shell of Pyn.lu Iunt(;al.,. (1-romOwon ) muscles. In various' members of the IVelm, 

n, Sipiion. d, Thi* foot, expamk'd .is in ci.i\vlinf.j. br;uir,hia the nioiilh-lieariiiK i\liii(ler is in 

/), I Ie:id-lciitack*s. //, Tlie in.itilk'-skirt retlecteil over the siilt's tioversiblo {t.r is n ptulufAds) —w^i\\ i.uc* 

, He.'id, the lettiT jilaceil near the riKht eye. of file shell. e\eeplions these loims h.i\e a .sijilionate 


its whole length, ('\ce])l in Adeovhi\ nn<l Valvata ; in l!ie latter alone 
it is bipectinate. There is a .siipd*^ well-developed, ollen pectinated 
ospbr.idium. 'I‘he eye is always a clo.sed vesicle, and the internal 
cornea is extensive. Jn the radnla there is a .siii^’Ie rent ml tooth or 
none. 

The former classification into Holoclilamvda, l*nenmo<lil.?niyda i 
and Sijihonochlamyda has been aliandonetl, aj- it was founded on ' 
adaptive characters not alwavs indicative ol trvn* atfuiilies. The I 
order is now divided into two siil) orders • the Tamnordossa, in 
which there arc three teeth on each side of the median tooth o*' the 
radiila, and the StenoKlossa, in w'huh tfiere is only one tooth on each 
side of the median tooth. In tin* hitter a pallial siphon, a well- 
devi'Joped proboscis and an impaired oesopba^^eal jdaiid are .ahva\s 
pieseni, in Ibe tornier they are nsnally absent. 1‘he sijihon is an 
incompletely tubular onterowtli of the mantle marijin on llie left 
side, contained in a conesponding outgrowth of the edj^e of the 
shell-month, and serviii}^ to conduct water to the respiratory cavity. . 

'fhe condition iisui lly spoken of as a “ ]noboscis” appears to be ! 
derived Iroin tlie condition of a sini]ile ro'^tnim (havin<^ tlie niontli I 
at its extremity) Iiy tlie ]>TOtess of niamifdde i}}trnver<ii<m of th.it j 
simple rostrum, 'fhere is no leason ni the actual sij»nihcanc(' oi I 
the wold why the term " ])roboscis '* should be applied to an altei j 
luitely introversible and eversible tube connected with an animal’s ! 
body, and yet sncli is a xeiy cnstomaiy use of the term. I'he intro- 
versiblc lube may be completely closed, as In liie “ probo.seis ” ol 
Nemeitine wxirnis, or it may have a passajy in it leadin'^ into a ■ 
iion cveisible nesopliafpis, as in tlie present c.ise, and m the c.i.se of , 
the e\eisibl(' pharynx of the jiredatory Chaelopod worm.s. The 
(liaf^r.iins here introiluced (fi'.’. to) are iiib*nded to show certain 
important, distinctions which obt.nin amon.est the various ‘*inlrf»- 
verts,” or intro- and c vei.silile tubes .so freijuently met wotli in animal j 
bodies. Supposing llie lube to be conipletidy introverted and to j 
coinmencc its eversion, we tbeii find that ever^-ion may take jilace, 
either by a forw'aril moviunent of the .side of the tiioc ne.ir its at- 
tached base, as in the proboscis of tlie Nemertine worms, the pharynx 
of Chaetopods and the eye-tent.'icle of (kistrojiods, or by a foiward 
movement of the inverted apex of llie tube, as in the proboscis of 
the Rli.ibdocoel ri.inarians, and in that ot G.astiopofls here under 
consideration. The former case we call ” plemecbolic ” (fig. lo, 

A, B, r, n, I, K), the latter ” acreebohe ” tubes or introverts (tig. 
ly, I), E, E, (i). It is clear that, if wx* start from the condition of 
full cver.sion of the tube and watch the process of introversion, we 
shall find that the jileiiiecbolic variety is introverted by the .'qiex 
of the lube sinking iiiwaids ; it may be called acreinliolic, whilst 
conversely the acrccbolic tubes are pleurombolic. Further, it is 
obvious enough that the jirocoss either of introversion or of eversion 
of the tube may be arrested at any point, by tlie development of 
fibres connecting the wall of the introverted tidie with the wsiil of 
the body, or wdth an axial stnictiire such as the oesophagus; on 
the other hand, the range of movement of the tubular introvert may 
be unlimited or complete. The acrembolic proboscis or frontal 
introvert of the Ncmcrtino w^orms has a complete range. So has the 
acrembolic ])haryiix of Chaetoyxxls, if we consider tlie organ as ter- 
minating at that ])oint wdicre the jaws are placed and the oesophagus 
commences. So too the .acrembolic eye-tentacle of tlie snail has a 
complete range of movement, ami also the pleurembolic proboscis of 
the Rhabdocoel prostoma. The int' overted rostrum of the iVctini- 
branch Gastropods presents in contrast to these a limited range of 



Imo. ly -- Diagrams e\pl. Ill, iloi 'v o! llir ii.itun* ot ^.o i allrd 
jiroboscicks i)i “introverts” tl^aukeatei .) 

A, Sinijile introvert com]»letely introverted. 

B, Tlie .same, ])arli.dly e\ertrd by <*.vei.sion of the siiles, a.s in tlie 
Nemertine j>robosi is .uid Gastropod eye-tent. iik* jdeiiieclMilic. 

r, Tlic same, lully everted. 

D, E, A .similar simple introvert in coiirsi « version by the for* 
ward movement, not of its .sides, but of its ;ipe.\, .is m llie probos- 
cide.an Rhabdococls - aei ecbolic. 

F, Acrccbolic f- pleui embolic) introvert, formed by the snout ot 
the proboFcidiferous (iastiopod. «/, alimentary (..inal ; llie tine 
inoe.th. Tlu‘ intrcjvert is not .i simjile oiu- with complete range botli 
in eversion and inlioversion, but i. .uiestcd in int rove i.sion by tin* 
filiroiis bands at c, and siinilarlv m evmsion by tlu* liluous bands at / 

I (», Tlic* acrccbolic snout oi a pio!»oscidif<*rc>us Ciasliojioil, .iriested 
I short of complete ever.sioii l»y the fibrous band Ij. 

I H, The acrembolic ( pleuietliolic) ]>liarynx of a Tliaetopod fully 
' introverted, al, alimentary taiial ; at rf, the ]aws ; at n, tin- mouth ; 

I therefore n to d is storiiodaeurn, whereas in the (iastrojuxl (1) a to d 
is inverted body-surface. 

I, Partial eversion of TI. K, Coni)iU te evarsion of H. 

mantle-skirl. On the other hand, manv wddeh have a siphonate 
mantle-skirt are not provided w’itli an introversible mouth-bearing 
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cylinder, but have a simple non - intro versiblc rostrum, as it 
has been termed, wliich is also the condition presented by the 
mouth bcarin^j rc|»ion in nearly all other Gastropoda. One of 
the best examples ol the introversible mouth-cylinder or proboscis 
wliich can lu? hnind is that of the common wliclk [Buccinutn 
undatum) am! its immediate allies. In fig. 23 the proboscis is 
seen in an everted stab* ; it is only so canied when feeding, being 
withdrawn when the animal is at rest. Probably its use is to enable 



niciiith skirt tut along its right hue ol 
attachment and thrown ovei to the 
left side of the animal so as to expose 
the organs on its inner fat«*. 

Anus. 

1, Intestine. 

1, JSiepliridmm (kidney). 

Aperture ol the m*phridium. 
t , I leart. 

/o, Cteni<lium (gill pluim*). 

/’hr, J*arabranehia {- the os])hradium 
or ollaclory ]iatt h), 

1, Glandular lamell.u* ol tin* inner 



F ic:. 21 . — N ervoiis 
system of l^alitdtna 
as a type of the* 
streploneiirous con- 
dition. (Fiomticgen- 
baur, after Jliering.) 
P, Buccal (subocso- 
phageal) gan- 
glion. 

t, Cerebral gan- 
glion. 

C <>y I’leural ganglion. 

IVdal ganglion 
wdth etocyst ab 
taclied. 

/>, Pedal nerve. 

. 1 , Abdominal gan- 
glion at the ex- 
tremity of the 
twist e<l visceral 


face ol tlie m.uille .skirt 


“ looj) ” 

V, Adrectal (piiijuii iii.iious) gland. 


Supra - iiite.stiiial 

/, 'festis. 


visceral .gan- 

Vas deli'ieiis. 


glion on the 

/’, J’enis. 


course ol the 

lUi , Columella mu.si'le (musculir pro- 


right v'isceial 

cess grasjnng the shell). 


cord. 

Stomach. 

sh. 

Sub - intestinal 

//, l.ivei. 


ganglion on the 

N.ll. Note the .sinqile snout or 


com sc of the 

lostnim not iiitioverted as a “pro- 


left visceral 

boscis.” 


cord. 


the animal to introduce its rasjiing and licking a]i]iaratus into very 
narrow apertiiies tor the purposes of feeding, c.g. into a small hole 
boied in the sln*ll of another inollu.se. 

The very large assemblage of forms coming under this order com- 
prises the most highly developed prediiceous sea-.snails, numerous 
vegetarian .sjiecies, a considerable number of freshwater and some 
terrestrial forms, *J'he paitial dissection of a male specimen of the 
common periwinkle, Littonna littorahs, diawn in fig. 20, will serve 
to exhibit the di^jKisition of viscera which juevails in the group. 
The branchial chamber formed b)' tJie maiitle-.skirt overhanging 
the head has been e\]>osed by cutting along a line extending back- 
ward from the letters L>d to the base of the columella muscle wif, and 
the whole roof of the chamber thus d«'tached from tlie right side of 
the animal’s neck has been thrown over to the left, showing the 
oigans which lie upon the roof. No opening into the body-cavity 
has been madt* ; the organs which lie in the coiled viscenll hump 
show through its transparent w'alls. The head is seen in front 
resting on the foot and carrying a median non retractile snout or 
rostrum, and a pair of cejihalic tentacles at the base of eacli of which 
is an eye. In many Gastroj^oda the eyes are not thus se.ssile but 
raised upon special eye-tentacles (figs. 25, 50). To the right of the 
ht'ad is seen the muscular penis />, close to the termination of the vas 
deferens (spermatic duel) vd. The testis t occupies a median 
position in the coiled visceral mass Behind the penis on the same 
side is the hook-like columella muscle, a development of the retractor 
muscle of the foot, which clings to the spiral column or columella of 


the shell (see fig. 33). This columella muscle is the same thing as the 
mu.scles adhering to the shell in Patellay and the posterior adductor of 
Lamcllibranchs. 

The surface of the neck is covered by integument forming the 
floor of the branchial cavity. It has not been cut into. Of the 
organs lying on the reflected mantle-skirt, that which in the natural 
state lay nearest to the vas deferens on the right side of the median 
line of the roof of the branchial chamber is the rectum i\ ending in 
the anus a. It can be traced back to the intestine i near the surface 
of the visceral hump, andi is found that the apex of the coil foriiietl 
by the hump is occupied by the liver h and the stomach v. I’harynx 
and oe.sophagus are concealed in the head. The enlarged glandular 
structure of the walls of the rectum is frequent in the Pectini- 
branchia, as is also though not universal tlic gland marked y, next 
to the rectum. It is the adrcctal gland, and in the genera Mufex 
and Purpura secretes a colourless liquid 'which turns pur]>le u])on 
exposure to the atmo.sphere, and was used by the ancients as a dyi*. 
Near this and less advanced into the branchial chamber is the single 
renal organ or nephridium r with its opening to the exterior r'. 
Internally this glandular Stic pre.sents a second .slit or aperture w'hich 
leads into the pericardium (as is now found lo lx; the case in all 
Mollu.sca). The heart c lying in tlie pericardium is seen in clo.se 
proximity to the ren.il organ, and consists ot a singh* auricle receiv- 
ing blood from the gill, and of a single ventricle which pumps it 
through the body by an anterior and posterior aorta. The surface 
X of the mantle betweim the rectum and the gill-plume is thrown into 
folds which in many sea .snaiJs (wlielks or JiuiLinuiae^ A'C.) are very 
strongly developed. The* wdiole ol this suiface ajipcars to he. active 
in the .secit'tion of a mucous like substance. The single gilbplume 
hr lies to the left of the median line in natural position. It corri*- 
sponds to the right of the tw'O primitive ctenidia in the untwisted 
archaic condition of tlu* molliiscan body, and iloes not pioject freely 
into the braiu hi.d cavity, but its axis is attached (by concrescence) 
to the mantle -.skii t (lool of the branchial chamber). It is rare for 
the gill-plume of a Peclinibranch Gastrojiod to stand out freely 
as a plume, Imt occasionally this more archaic condition is exliibited 
as in Valuaia (fig. 30 ). Next 1 h ‘\ oiu 1 (lo the left of) tlie gill-jdume 
we find the so-called parabranchia, which is here simple, but .some- 
times lamellated as in Pitrpioa (fig. 22). This organ has, without 
reason, bc'en supposed to nqire.sent the second ctenidium of the 
typical mollusc, which it cannot do on account of its iiosition. It 
should be lo the right of the anus w'(*re this the cast*. Speiigtd showTcl 
that tlm parabranchia of Gastropods is I he tvpical olfacfory organ 
or osphradium in a liighly devehqied condition. The minute struc- 
ture of the ejiithelnim wliicli clotlies it, as w«*ll as the origin ot the 
nerve -which is distiil»uti*d to the para- 
branchia, jiroves it to be the same organ 
which IS found univer.sally in molluscs at 
the b.i.se of eacli gill-i>liime, and te.sts the 
indi.iwn current of W'ater by the sense of 
.smell. The nerve to this organ is given 
off fiom the superior (origin.d light,. see 
fig. 3) visceral ganglion. 

The tigures which are given hi*re of 
various Pectinibraiichia are in most cases 
suffuiently ex]>lamed by the relerences 
attached to them. As an excellent general 
type of the nervous system, attention 
may be directed to that of Paludina 
drawn in fig. 21. On the whole the 
ganglia arc strongly individualized in the 
iVctinibrancIiia, nerve-cell tissue licing 
concenli ail'd in the ganglia and absent 
from the cords. At the same time, the 
junction of the visceral loop aliove the 
inte.stine jnvvenls in all Streptonenra the 
shortening of the viseeral looj), and it is 
rare to find a fusion of the visceral 
ganglia wdth either j>leural, pedal or 
cerebral — a fusion which can and does 
take place wiiere the visceral loop is not 
above but below the intestine, e.g. in 
the Kuthyneura (fig. 48), Cejihalopoda 
and I^mellibrancliia. As contrasted 
with the Aspidobranchia, we find that in 
the Pcctinibranchia the pedal nerves are 
distinctly nerves given off from the ])edai 
ganglia, rather than cord Tike nerve- 
tracts containing both nerve-cells or 
ganglionic elements and nerve fibres. 

Yet in some I’ectinihranchia {Paludina) 
a ladder- like arrangement of the two 

pedal nerves and tlicir lateral branches has been detected. The 
histology of the nervous system of Mollusca has yet to be seriously 
inquired into. 

The Jiliincntary canal of the I’cctinibranchia presents little diversity 
of character, except in so far as the buccal region is concerned. 
Salivary glands are present, and in some carnivorous forms {Doltum) 
these .secrete free sulphuric acid (as much as 2 % is ])resent in the 
secretion), which a.ssists the animal in boring holes by means of its 



Purpura lupiUus removed 
from its sliell ; t lie mantlc- 
.skirt cut along its 
left line of attachment 
and thrown ov(*r to the 
light side of the animal 
.so as to expose the organs 
on its inner face. 

«, Anus. 

7'g, Vagina. 

g/>, Adiectal purpuri- 
parous gland. 
Aperture of the ncjih- 
ridium (kidney), 
ctenidium (branchial 
plume). 

I’arabranchia ( = the 
comb-like o.sphra- 
dium or olfactory 
organ). 


br\ 
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rasping tongue llirough the shells of other molluscs upon which il 
preys. A crop-hke dilatation of the gut and a recurved intestine, 
embedded in the compact yellowish-brown liver, the duels of which 
open into it, form the rest of th(‘ digestive tract and occujiy a large 
bulk of the vi.seeral hump. The buccal region ]ire.sents a ])air 
shelly jaw's placcil lateially u]>on the lips, and a wiile range 
variation in the foim ol the denticles of the lingual nblujii or radul.i. 

\\'ell-develo]K‘d glandular invaginations occur in dihenmt positions 
on the loot m IVctinibranchia. The, most imiiortaiit ol these ojiens 
by the ventral pedal pore, situated m the median line in the anterioi 
half of the foot. This organ is probably liomologous with the bysst'- 
genoiis gland of T.amellibram hs. The apertiiie, whii li was foimoily 
sujipo.sed to be an aipiiferous pore, h ads into an extensixe and often 
ramified cavity surrounded by glandular tubules The gland has 
boon found in both sub-orders of llu* PectinibraTichia, iu C vilostoma 
and Cv/»rnea among llu* 'i'aenioglo.s.sa, in Hnnifiisits, ( ifssts, Atissn, 
Mitrrx, FascioJariidae, '1 utbincUidae, Oliindiu\ Mar^inicUuiac and 
Couidae among the Slenoglos.sa. It was discovered bv ] T. Cunning 
Ii.im that in lUucintwi tlie egg-ca])sule.s aie formed by this pedal 
gl.iTid and not by any acce.ssoiy organ of tlie general iv(‘ systinu 
Sueh homy egg-cap.sules doubtle.ss have the same origin in all other 
species in which they occur, r.g. J'usus^ Prutlu, Purpura, Munw, 
Kassa, 1 roplum, Voluta. ike. The float of the pelagic Jauihina, to 
which the egg cajisules aie attached, proliably is also fo.med by the 
secretion ol the jiedal gland. 

Other glands Ojiening on or near the foot are: (i) The supia- 
jiedal gland o])(‘niiig iu llie middle line lietween the snout and the 
anterior border ol the foot. It is most commonly found m sessile 



Kl(i. 2 \. A, Tfitnn variv^aiitm, to show’ the juobo.scis or luiccal 
introvert (c) in a state ol ever.sion. 


«, Siphonal notcli ot the shell 
occiipU'd by the siphonal 
fold ol the mant le-sk lit 
(Siphonoclilamyda). 

Kdge ol ihe mantle-.skirt r(!St- 
ing on tiu* .shell, 
r, C ephalic eye. 
dy C'ephahc tentacle. 


r, I'.v’eiied buccal introveil (]>ro- 
boscas). 
fy Foot. 
tiy OpiTCuluni. 

//, Penis. 

1, l.ind<*r surfac<’ of tin; mantle- 
skirt loniimg the roof of the 
sii b -pal 1 1 a I c h .1 m her . 


li, Soh* ol the foot of Pvnda tubuy to .show the pore u.siially said 
to be " aquiferous ” but probably the orifice of a gland ; by median 
line of foot. 


forms and in terrestrial genera such as Cvclnstoma ; (2) the anterior 
pedal gland opening into the anterior groove of the foot, gi-neralh ' 
present in jKpiatic sjiocies; (^) dorsal posterior mucous glands in 
certain Cvclo.stnnuitidae. 

'Jhe foot of the Pcclinibranchia, unlike the .siinjde muscular di.sk 
ol th<* Isojileura and A. spi do bran chi a, is very olten divided into ■ 
lobes, a fon;, middk* and hind kibe (jiro-, meso- and meta-podium, 
.see figs. 24 and 25). Very u.siially, but not imivcr.salli’, the iiiela- 
pocliinu carrie.s an operculum. The division of the foot into lobes is ■ 
a sinqile case of that much great er elaboration or breaking ii]> into | 
proce.sses and regions w'hieh if imdergof's in the cl.iss C'ejilialojioda 
Even among .some Gastropoda (viz. the. (Jpistliobianchia) we find 
the lobation of the foot still further carried out bv the develojmient 
of lateral lobes, llie parapodia, whilst there. ,11 e manv iVctiiii- 
branchia, on the olhei hand, in which the foot has a .simple oblong ; 
form without any trace of lolies. 

The devi'lojinient of the I’ectinibranchia has b»'en follow’ed in 
several examples, r.g. PalndinOy Putpuruy Nassuy VnmetuSy Seritina. 
As in other Mollu.scan groups, w'e hnd a wide varialion in the early 
proces.s of the formal ion of the first embryonic cells, anti fheir 
arrangement as a tliblastuki, dcjiendcnt on the greater 01 less amoimt 
of lood-yolk which is pre.sent m the egg -cell when it commences 
its embryonic changes. In fig. 2O the early stages of Paludina 
vivipara are represented. There is but very little food -material in 
the egg of this IN'ctinibranch, and con.sequenth' the dihla.stiila forms 
by invagination ; tlie blastopore or orifice of invagination coincides 
with the anus, and nev'cr closes entirely. A well-marked trocho- 
sphere is formed by the development of an equal tirial ciliated band ; 
and .sub.sequently, by the disproportionate growth of the lower 
hemisphere, the trochosphcrc becomes a vcliger. The primitive 


bhell-.sac or shell gland 1.', well iniiiked at this stage, and the pharynx 
is .seen as a new ingrowth (the sfomodaenm), about to fuse, with and 
op<‘ii into the jirimiliveh mvaginaled arch-enteiou (fig. if), F). 

In other 1 Vclmibrancliia (and .such variations av»’ ropiesentative 
for all Mollusca, and not i haiat leri.slir only of Pectmil.r.inchia) we 
find that there a viTv uiiet|ual ilmsiou ol the egg-cell at Ihi' eom- 
inencemeat of embr>’oiiic development, as m Kassa. Conscipieully 



I'lc.. 2.4 \ninial and slielD)! Phoms ('\utus. 
rt. Snout (not intro\ visible). r/, I'lo and lue.so ]'odinm , to tlie right 
by ('e-phahe tentacles. ol this is serii the im-tapodium 

(y Kiglit e\e beaiing the sculptured ojXTi ulum. 

there .stiictly speaking, no inv.igiiuition (emUiK ), but an over- 
giow'tli (epibol\) of the siii.ilkM rells to riulosc tin* Liigci The 
geni*ial featiiie.sof this ])rot'css and ol Ihe relation ol the bl.istojMire 
to mouth ami anus have Ixvu (‘\pl.Liued in treating ol the develo}) 
ineiit of Mollusca genei.dlv. In smli cases tlie bl.istoj)ore may 
eiilireU close, and bolli mouth .nid anus develop as new lugiow'tli*- 
(stomodaeum ami prot lod.ieum), whilst, avoiding to tiu’ observa- 
tions of N Holne1/-k\, the < losixl blasto]x)ie may loimide in 
position with the luoulh m .some iuslanres {Sassdy ), instead ol 
with the a.ius. lint m these epibolie loims, |us| as m the embolic 
l\iludtuay tlu‘ embryo jirocissls to develoj> its cilirilixl ]>aml ami shell- 
gland, ’ assmg tlirougl) the eailier (omlition ot a troi hostdiere to 
that ol Ihe diger. Iu (he veligi'c slag(‘ many l‘ec'lmii)raiu'hui 
{Purpuhiy Kassa, t'vt ) exhibit, in the dorsal region bidiiud tin he.wl, 
a contractile area ol the body-wall, dbis acts as a l.irval heart, but 
ceasi’s to ))ul.s.iti ,dtei a time. Siniilii ilivlhmically contr.ictile 




a, Snout or rostrum. /, Opeiciiliiiu, 

b, C fphalic tentacle. h\ Fiolonged.sijihomd notch ol tlie 

c, Eye. shell occupied by the siphon, 

dy Fropodiuni ami mesopodium. 01 trough-like pioces.s of the 

r, Melapodiuni. maiille-skirl. 

areaf- are found on the foot ot the embryo Pulmonate Lnnax and on 
the yolk-sac (disteiiilod foot -siiiiace) of tin* C ejihalopod Lahgo 
The jirecoiichyhan invagination or slndl gland is formed in the 
embryo behind the velum, on the surfact* ojiposite the blastopoie. 
It is .surrounded by a ndge of cells which gradually extends over the 
visceral .sac and secretes the .shell. In forms wdiicli are naked m the 
adult state, the .shell falls off .soon aftiT the reduction ol the velum, 
but in CeuiGy Tiumina and Vai>inula the .sliell-gl.ind ami .shell are not 
developed, and the young animal when hatched has already the 
naked form of the adult. 
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One furtljer feature of the development of the l^cctinibranchia 
deserves sp(?cial mention. Many Gastropoda deposit their eggs, after 
ferliliz.ition, enclosed in capsules ; others, as Paludina^ arc vivi- 
j>arous : others, again, as the Zyjjtjhranchia, agree with the I^melli- 
hranch Conc’iih’ra (the bivsilves) in having simpler exits for the ova 
without glandular walls, and therefore discharge their eggs unen- 
closed in caj)sules freely into tlie sca-watcr; such uncncapsitlcd 
eggs are merely enclosed each in its own delicate cliorion. When 



//r, Direclive cor})usc.le (outcast ( <*11). 
«<7, Arcli-<Mit(Mon or cavity lined hy 
the enteric cell-layer or eiido- 
derm. 

A/, Blast o])ore. 

vf\ Velum oi circlet of ciliated cells, 
(/e. Velar aie.i or < epluilic dome, 
vwf, Site of the as yet unformed 
mouth. 


/, ]'oot. 

nies, Rudiments of the 
skeleto-lrophic tissues. 
pij 'I'lie ]K*dicle ot invagina- 
tion, the future rectum. 
shgl, 'J'he jniniitive shell-siic 
or shell-gland, 
m, Mouth. 
an. Anus. 


A, Dihlastula pha.se (optical s(*ction). 

B, I'ht* dihlastula has become a trochosj)hcre by the development 
of the ciliated ring I'r (optical section). 

(*, Side view ol the trochosphore with commencing formation of the 
foot . 

1), Furllicr advaiin'd troclios])liere (optical section). 

E, The trocliosphere passing to the veliger stage, dorsal view 
showing the forma,tion ol the primitive .shelbsac. 

1 ', Side view of the .same, showing loot, shell-sac {shgl), velum (vi), 
mouth and anus. 

N,B . — In this dev'clopmenl the blastopore is not elongated; it 
j>ersi.sts as the anus. The mouth and slomodaeum form independ- 
t‘utly of the blastopore. 


e-'g-cap-sules are formed they are often of large .size, have tough 
walls, and in each capsule are several egg.s floating in a viscid fluid. 
In some cases all the eggs in a cap.sule develop ; in other cases one 
egg only in a caji.sule (Nerihna), or a small proportion {Purpyra, 
Buccinum), advance in develO]>ment ; the rest are arrested cither 
after the first process ot cell-division (cleavage) or licfore that process. 
The arrested embryos or eggs are then sw'allowed and digest€*d In' 
those in the same capsule which have advanced in development. 
This is clearlv the same process in essence as that of the formation 
of a \itellogenous gland from part of the primitive ovarv, or of the 
feeding of an ovarian t'gg by the ab.sorption of neighbouring potential 


■eggs ; but here the period at which the sacrifice of one egg to anotlier 
takes place is somewhat late. What it is that determines 11 ic arrest 
of some eggs and the progressive development of others in the same 
capsule is at present unknown. 

In the tribe of Pectinibranchia called Heteropoda the foot takes 
the form of a swimming organ. The nervous system and sense 
organs arc highly developed. The odontophore also is remarkably 
developed, its lateral teeth being mobile, and it serves as an efftcieiiL 
organ for attacking the other pelagic forms on wiiich the Hetcro- 
poda prey. The sexes arc distinct, as in all Streptoneura ; and 
genital ducts and acces.sory glands and pouches arc present, as in 
all Pectinibranchia. The Heteropoda exhibit a series of modi- 
fications in the form and proportions of the visceral mass and fool, 
leading from a condition icadily comi^arablc with that of a typical 
l*ectinibranch such as Rnstrllaria, w'ith the throe regions of the foot 
strongly marked and a roiled visceral hump of the usual proportions, 
up to a condition in whicli the whole body is of a tapering cylindrical 
shape, the loot a plate-like vertical fin, and the visceral hump almost 
completely atrophiotl. Three steps of this modilication may be 



Fit;. 27. Oxygyttts Kevaudrenii (magnified 20 diameters), 
(From Owen.) 


a. Mouth and odontophore, 
h, Cephalic tentacles. 

< , Eye. 

Piopodinm {B) and me.so- 
podiiim. 
r, Metapodium. 

/, Operculum. 

h. Mantle-chamber. 

f, Ctenidium (gill-jdume). 

A, Retractor muscle of foot. 

/, Optic tentacle, 
w, Stomach. 


«, Dorsal surface overhung by 
the mantle-skirt; the let ter 
is close to the salivary gland. 

o, Rectum and anus. 

/>, T.ivcr. 

Renal organ (nephridiuin). 

s, Ventricle. 

The olocy.sl attached to the 
cerebral ganglion. 

tf, Testi.s. 

X, Auricle of the heart. 

y. Vesicle on genital duct. 

z. Penis. 


di.stinguished as three families ; -—.(f //a Carinariidae and 
Plerotrachaeidae, They are true Pectinibranchia which have taken 
to a pelagic life, and the peculiarities of structure which they exhibit 
are strictly adaptations consequent upon their changed mode of 
life. Such adaptations are the Iriuisparency and colourlessness of 
the ti.ssucs, and the modifications of the loot, which still shows in 
Atlanta the form common in 1 ‘cctinibranchia (compare fig. 27 and 
fig. 24). The cylindrical body of Pteyotracha^a is paralhded by the 
slug-like forms of Euthyneura. J. W. Spengel has show'ii that the 
visceral loop of the Heteropoda is streploneurous. Special to the 
lictero]X)da is the high elalioration of the lingual ribbon, and, as an 
agreement with some of the opisthobraiichiate Euthyneura, but as 
a difference from the Pectinibranchia, we find the otocysts closely 
attached to the cerebral ganglia. This is. however, less of a differencui 
than it was at one lime supposed to be, for it has been shown by 
H. Lacaze - 1 luthiers, and also by F. Leydig, that the otocysts of 
I’eciinibranchia even when lying^ close upon the pedal ganglion (as 
in fig. 21) yet receive their fecial nerve (which can sometimes be 
readily isolated) from the cerebral ganglion (see fig. 11). Accord- 
ingly the difference is one of position of the otocysi and not of its 
nerve-supply. The Heteropoda arc further remarkable for the high 
development of their ce]ihalic eyes, and for the typic^ character 
of their osphradfum (Spen^cl’s olfactory organ). This is a groove, 
the ed«»es of which are raised and ciliated, lying near the branchial 
plume in the genera w^hich possess that organ, whilst in Firoloida, 
which has no branchial plume, the osphradium occupies a corre- 
‘ ponding position. Beneath the ciliated groove is placed an elongated 
ganglion (olfactory ganglion) connected by a nerve to the supra- 
intestinal (therefore the primitively dextral) ganglion of the long 
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visceral nerve-loop, the strands of which cross one anotlier — this 
being characteristic ot Strep toiicura (Speugcl). 

The Heteropod.i IvlDii't te the “ fauna” occuriing near 

the surface in the MedittTranean and great oceans in com]>any with 
the I'teropoda, the Sij>honophorous Hydrozoa, Salpae, Leptocephali, j 
and other spccially-modilied transparent swimming rejiresentat ives j 


phibioiis. Ampullaria^ shell dcxtral, coiled, 
sinistral, spire short or olxsolcte. Meladomiis. 


5*5 

Lanistes^ shell 


pouches }>resent ; jiedal 
lal penis near the right 



A, The anitn.il. 

Mouth and odontophon*. 
Geplialic lentaeles. 

Kyi-. 

'I'he I'm like mesoj>odiuni 
d\ Its sueker. 

IMetapodium. 

/, Salivary glands. 


A, 

f, 

d. 


Tic;. 28. — Cariitaria mediteiranea. (From Owen.) 

B, 'J'lje shell removed. C , D, 'I'wo views os llu‘ shell of Cavdiopoda. 

A, Bolder ol tlu‘ niantl(‘ (hip. /r, ('t^rebral g.Liie.lum. 

/, rtenidium (gill-plnine). Flenml and j)edaJ ganglion. 

niy SlonifUJi. It', Testis. 

Intestine. 

<>, Anus. 

/’, User. j veil Hide. 

/, Aorta, springing ironi (he 


of various groups of the animal kingdom. Tn development they jsi 
Ihroiigli the typical tiochosjdieie and veliger stages ])iovidc*cl with 
lioat-like shell. 

Sub-order i. - Talniogt.ossa. Radula with a. im’di.ni tooth .ind 
three t<*e(h on each side of it. Formula 3:1: 3. 

Trilie 1. — ITatypoda. JNonnal Ta<’Tiioglo.ssa of cieeping habit. 
The toot is flattened venlrally, at all I'vcnts in its anterior part 
{Slvomhidae). Otocy.sts situated close to the pedal nerve-centres. 
Acces.sory engans are r.iiely found on the. genital ducts, Imt occur 
in Palitdiruiy CyclosUmia^ Natkidar^ ('alyptraridac, Ac. IMaiidible.s 
usually ])ie.scnt. This is tlie largest group of Mulliisca, including 
n<*arly sixty families, some, of whkli arc insullicaeiiUy known troin 
the anatomical point of view. 

Fam. i. - -^Palttdinidae. IVdal centres in the form of gauglionat<*d 
corcls ; kidney ynovided with a ureter ; viMjsiions; lluv iatile. 
Paludina. Nenthaumaj from l^ake 'J'aiig.inyika. 'J yhpown, 

(‘xtinct, 'rertiary. 

Fain. i.— Cyclophoridne. No cteiiidiuin, p.ilji.il cavity trans- 


Fam. 4. LAUotinidae. Oesophageal 
nerve-centres conccntralotl ; a peel 

tentacle. J.ittorina^ shell not uinbilicated, littoral habit. 
Lacuna^ foot with two jiosterior appendages, ni.uine, entirely 
aijuatic. Ckcnnwcomhus^ eutirdy 
aerial, Indian. PiitoUa. Taint lU'^ 
Fam. 5. -- I'cssaridae. Head with two 
lobes in some Khipidoglo.ssa. i 
sarin. 

Fam. o T*iitpuritiidae, i'Tfiun i. 

Fam. 7. Plana.xtdut'. Slu*ll wilJi 
liointcd spire ; a short paihal 
siphon. PtnnaMs. 

Fam. - Cycle Aomatidue. i’allial 
cavity transformed into a lung , 
]>edal ccntre.s concentiated ; a die]> 
pedni groove. CyilosUmw^ shell 
turbinated, opeiciilum calcareous, 
Briti.sh. Om phalotropi v, 

Fam. ij. — At'uulidae. Ballial caxily 
Iramsforinwl into a lung ; opn 
CLiluin horny ; shell narrow and 
eloiigat ei 1 . At it idu . 

Vam. lo. - Valvatidne. ('teiiidiimi ])i 
pectinate, free ; hermaphiodite . 
fliiviatile. Vulnata, Biitish 
Isim. II. Pts^oidnr. Fpijioduil lil.i 
merits present ; out or (wo jialli.d 
tcmlacles. Pi'isoa. Piswina. Sinn. 
l*aiTi. 12.- Litiopidae. An epipodium 
Ixaimg thn'c ])airs of tent. ides .md 
;iTi operculigeroiis Jobe with (wo 
appciid.igr's ; inhabitants* of Ok* 
Saigasso wj'cd. I liiepa. 

J'am. 13. Adeorbndac. Mantle w'ltli 
tw’oi>os(eiior a]>pendag{'s; ctenidimn 
Itiige and cajiable ot protrusion lioni 
jialli.il r.ivily. Adcothis^ Biitish. 
I'ain. i.j. Jetfteysiidar. Head with 
two long labial jialps ; shell ovoul , 
oiierculuin horny, seinicirLuJai , cai- 
inated Jfi/pcysta. 

I*'am 15. Jlomnlofivtufnc. Shell flattened ; no ct phalii tenfades 
IJomaltf(;yra, Biitish. Ammonirara^. 

Fain. T(). -Skcncidac. Shell depress<*d, with rounded aperture; 


Visceral ganglion 
Vesicula seminrihs. 
IVni.s. 


‘7 , 

spinil ; 


loin c<‘i)lialit. teui.ides 
Chari 

) e.xtremihe.s of li iilade^ 


jtromineiii sjun* ; jieni.** 


formed into a lung 


apeiture of sliell circular; terresti i.il. 



I'll. 20. —Ptcrotraihca mutica seen from the right side. 
(After Keferslein ) 

a, I’ouch for reception of the t', Stomach. 


snout when retracted, 
f, Pericardium. 
phy Pharynx. 
oCy Cephalic eye. 
gy Cerebral ganglion. 
g\ Pleuro-pedal ganglion. 
Pfy Foot (meso])odium). 


iy Inte.stine. 

Uy So-called nudens 

Branchial plume (cteni<lium). 
iVy Osph radium. 
fVity Foot (meta podium). 

Zy Caudal appendage. 


PomatiaSy shell turric.ulalcd. Diplommatina. Ilybocystis. Cvdo- 
phoruSy shell uinbilicated, wnth a short spire and horny oper- 
culum. Cydosiirus, sh(*ll uncoiled. Dermaioceray foot with a 
horn-shaped protuberance at its posterior end. Spiraculum. 

Fam. 3. — Ampullariidae. To the left of tlie ctenidinm a jml- 
monary sac, separated from it by an incomplete sejitum, am- 


Fam. 17. knisttdav. .Shell 

eys absent ; two peilal aj)pendages. 

Fam. 18. Assifriincidac. Eyes at In 
Assimineay estuarine, British. 

b'.im. Truncatellidae. Snout veiy long, l»ili>be<l , foot shoil. 

Trivnatdla. 

F.iin. 20. JTydrohiidar. Sliell willi 
distant fiom right (enlacle,geni‘r.'illy 
appemliciilated ; l>iaekish w'aler or 

fluvi.ttile. Ilydrobuiy liiitiAi. Ituik- 

aliUyirom Lake Baikal. Powatiopds. 
liithyndla. I.iihiti^lyphus. Spckitiy 
viviparous, from Laki* Tanganyika. 

Tatigativuia. jAmnotto( htr\ I mm 
I.ake Tanganyika. Chvtra. 1 Al- 
ton nida. tsiUiynuty Biitish, lluvia- 
tili*. SlCHotliyva. 

Fam. 21. Meiamtdav Spire of shell 
somew'hal elongated; m.intk* border 
fiingcd ; vivijiamus ; fluviatile. 

Melania. Tainms. Paludomus, 

Melanopds. Nassopsi^. Bythiuenis^ 
from Lake Tanganyika. 

Fain. 22. -Typht/lnidar Imot widi* ; 
shi!ll tiirricuUted, witJi cann;:te<l 
whorls, the carinae tuberciilaled 01 
spiny. Typhohui. liathanalia yUom 
Lake Tanp^'Lnyika. 

Fam. 23. P le u r Of efid (le. Like 
Meianiidae, but mantle border not 
fringed iiud rep/rodiictioii uvijiaious. 

PUurocera. Anciilotus. 

Fam. 24. —Pseudoinedaniidac. All ex- 
tinct. 

Fam. 25 Subulitidae. All extinct. 

Fam. 20. Ncrineidne. All extinct. 

Fam. 27. Ccrithitdae. Sliell with numerous tubi n ulated wlioils ; 
ap'Tture canalicukiied anteriorly; shoit jj.illial sijihoii. Cvri- 
ihiunt. Jiittium. Potamides. Trifon-^. TacoLochli'i. Ceri- 
thiopsis. 

I’Vm. Modulidae. Shell with short .spire; no sijilion. 

Modulus. 



Mull 

(), Moutli. 
u/), ( )[)eiculum. 

//», ‘ b nidium (biancliiaJ 
plum<). 

,1, I'llilorm appendage (? 
I udimeiitary cteni- 
dium). 

'1 he freely jirojecting 
ctentdium ot typical form 
not having its axis lii.sed 
to the root of the brain, hial 
ch.imber is the notable 
I'fiaracler of this genus. 
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I’ain. 2it. ' Vermetidae, Animal fixed hy the shell, the last wliorls 
winch cTre not in couiact with each other ; tool small ; two 
anterior pedal tentacles. Vermetus. Siliquana. 

I'cim. 30.- Cacndiie. Shell almost coinplettiy uncoiled, in one 
plane, w'lth mlemal .septa. Caecum^ British. 

Fam. 3J 'rmtitcllidae Shell very lonp ; head large; foot 
broad TurritvlUiy i^>ritish. Mesaha. Mathilda. 

Fain. 32. StriUhirdauidae Shell conical; apertun* slightly 
raiialiculated ; siphon sliehtly dev'clopcsJ. Stuithialaua. 

Ton. 33. Chennfu>didcc Sljcil elongated; apert me expanded ; 

siphon very shoit. 
Chetiofiiis^ hritish. 
Alarm, S f>i nt f^t-i a, 
Diartema, «*xtinel . 
I'am. 34. Stnmibidar. 
P'oot narrow, coin- 
]»re.ssed, without soh- 
Stromhus. Pterm 
Pastdlaria. Tvrehel- 
liov. 

I'ani. 35. Xenofyhofi- 
dae. P'oot traiis- 
\ersely divided into 
two parts. Xnitt- 
phtniis. I'otrnihu'^, 
Silurian. 

Fain. F>- —Capulidac 
Shell conie.al, not 
Coile<l,l)ut .slightly in- 
curved ]M>stoiioiiy ; 
a tongue-shape<l pro- 
j <*ction 1 »ctw'et‘n snout 
Capidus. Thyca, parasitic on asterids. Platyuetas, 



I'K.. p. Shell ot Crutibuluffi, s»vn 
from below so as to show the innei wiioil 
h, concealed by the cai)-like outer whorl a. 


and toot, 
extinct. 


I'.tin. 37. Jlippovycidae. Shell conical; toot secreting a ventr.il 
c.ilcareous ])late ; .animal fixinl. liipponw. Mttndaua. 

J 'ain. 38. - Calvptraeidar. Shell with .short .spiie ; latiTal CiTvical 
lob<*s present ; ai'C<‘Ssory genital glands. Calyptiaea, l^ritisli 
( 1 vpidala Ci ut dndam 

l am 311. \arutdae boot divided into two, postenoi hdf 
iMMting the opeiculum , a wide ejiipodial velum ; shell tm- 
l)in<ite<1. Xanta. 

h'.im. 40 Saiuidae. Foot large, Avitli a<piiieious .system; 

propodium reftecied over head ; eyes ilegeiierate ; buiTowmg 
liabit. Xatua, Britrsh. Amaxna, Sifiaxetvs. 

Imiu 41. -Lam Vila nidac. Shell thin, more 01 less covered by the 
mantle; no operculum. Lamvllana. Vvlutina. Maxsenuin, 
( hu idmpsis, h<*i majihixxlite. 

I .on 42 Tri( fhdinpidav. Shell witli slmrt sj)ire, carinate iiiul 
pointed Jt II hah opts. 

r.iin. 43. Svfiuvnididav. Shell trochilorin, with caiialiculated 
.'i|M*itnrc and twisted coluinella Srf^uvJfsm, aby.ssal. 

f'am. 4; Janthixndac Shell thin; ojkmcuIuiii ab.sent ; ten- 
tacles bitnl ; toot .secretes a llo.at ; piagic. Javthina. Rcilacia. 

l am. 45 i'vprandnv. Shell inrollod, solid, polished, apertuie 
vei'v^ iiaiiow' in adult; short siphon; anus ])0.sterior ; o.s- 
piir.idiuiii with thre<' lobes ; inaiith* rcflix'teil over .shell. Cypfava. 
Rnstidana Ovida. iV^/irnhnrVi, attache<l to cor.ds. Erato. 

Fun. 4(). Tritonidav. Shell turriculated an<! siphoiiated, IhicK, 
each wiioii with varices ; foot liroad and truncated anteiioiiv ; 

palluil .siphon wtU 
develojK-d ; proboscis 
]m*.stmt Tiitov. Pci~ 
soiia. RaiivUa 
Fa in . 47. ( 'olumhel- 

Iniidat. All extinct. 
Fam. 48, Ca.ssididav. 
Shell venlnco.se, w'lth 
elongated .'i]KM*ture, 
and .short spire ; ])ro- 
boscis and siphon 
long; opeicuhini with 
marginal nucleus. 
Cassts. Cassidaria. 
Oinsi in. 

Fam. 40. — (locotyihidav. 
Shell globular awl 
ventneos** ; aperture 
oval .and canaliculated ; operculum .spiral. Oiroorys, abyss:d. 

bam. 50. —Doliidav. Shell ventrico.s(*, with short spire, and wide 
.'iperture ; no varicc‘s and no 0}>erculum ; foot very broad, with 
projecting anterior angles ; siphon long. Doliitm. Pvrula. 

Fam. 31.- Solariidav. Solarium. Torinia. Fluxina. 

Fam. 52. Scalatiidav. Shell turriculated, with elongated spire ; 
proboscis short; siphon nidimentary. Svalaria. Eglisia. 
Cros^ea. Adis. 

I'lie three following families have neither radula nor jaw’s, and 
are therefore called Aqlossa. They have a well-developed proboscis 
which is used as a suctorial organ ; .some are abyssal, but the majority 
.'ire either commensals or parasites of Echitioderms. 



Fic.. 32.— Animal and shell of OvtUa, 
h, t'l.'phalic tcntadles. 
d. Fool 

/?, Mantle - .skirt, wiiich is nalurally 
earned m a reflected condition .so as 
to cover the sides ol the shell. 


Fam. 53. — Pyramtdellidae. Summit of spire helcrostropliic ; a 
projection, the mentum, betwt'en head and foot ; operculum 
present. Pytamidella, Tmhomlla. 

Odustomia, British. My^a. 

F.am. 54. Eulimidav. Viscerul mass 
still coiled spiralh* ; .shell thin 
and shining. Eidiiua, foot well 
developed, witli an operculum, 
animal usually free, but some live 
in the digestive cuMly of llolo- 
thuriaiis. Murroiialta, loot re- 
duced, but still ojierculate, eyes 
jirescnt, animal fixed by its very 
long jirobo.scis wiiich is cliei»ly 
buried m the tissues of an F.clnno- 
flenii, IK) pseudopallium. Strlifer, 
the operculum is lost, anim.'il lixed 
by a large, pioboscis wiiich forms a 
p.setjdopallium covering flu- uliole 
shell except the extremity ol llie 
spire, j)ar.asitic on all groui)s of 
Echinoderms. Entos iphem , vist eral 
ma.ss still coiled ; shell much re- 
duced, jirobo.sc is very long foiiiiing 
a pseudojiallium which covers the 
wiiole body and projects beyond 
in the torm of a siphon, foot and 
nervous .systimi present, eyes, 
brauchia and amis absent, jiara 
site in the Holotliiirian Dcmia Fui. 3v--Sr*ction of the 
hlakci in the Indian Ocean. shell of 'fritou, Cuv. (From 

Fam. 55. -Entoconchidac. No shell; Owen.) 



visceral mass not coiled ; no 


fVpex. 


sensory organs, noryons sysl-'m ; siphomil notch ot the 
l.ranclua or amis; lK)dy reduced mouth ot tl.e sheU. 


to a more* or le.ss tubular sac 


rti to pL, Mouth ol the .shtil 


hermajihroditi! and vivijiarons ; WhorB ol Hk* .shell. 


Sulures. 

Occiijiying the axis, and 
exposed by the see lion, is 
seen the “ coluniella ” or 
spiial pillar The upjiei 
whoils ol the shell are .seen 


parasitic in Holothurians ; l.irv.ie 
are veligers, with shell and opei- 
ciilum. Entocolax, mouth at tree, 
extremity, animal fixed by aboral 
orifice oi ]>seudoj>allinm, Pacilu,. 

Entotomha, body elongated and 
tiil.idai anim..l ftx.-d t.y the or.d p;T.‘'\hvid.‘d mto sei.amVe 
cxtremily, protandric herma- el, ambers l,v llie ioriua- 
phrodile, i.aras,tic m testes ot sm-tessivelv lorme.t 

Jlolothiin.ins cau.siiig tlieir alior- “ ,siM)ta " 
tion. E.ntvro.wnos, no pseu(l(>- 

pallium and no intestine, herinajdirodite, lar\.ie with operculum. 

Triln^ 2. -Hktf.kopoda. lii.igic Taeniogloss,i w'ltli loot large 
and laterally compri'.sscd to form a iin. 

Fam. I. Atlantidac. VisccTal .sac and shell coih*d in oiif* ]>lane ; 
foot divided transversii\ into tw'o jiarts, posterior part bearing 
.'III ojierculiim, anterior ]>art forming a tin proxided w'lth a 
sucker. Atlanta. O^ypoas. 

Fam. 2.— Carinariidae. visceral sac and sluil small in proportion to 
the rest of tiie LkhIv, which cannot be w illidrawn into tlie.slu ll. 
loot elong.'ited, iiii shajied, with sucker, but without operculum. 
( an naria. ( 'ardtopoda. 

Fam. ^. Pterotrachaeniae. Viscer.al sac very much reduc ed ; 
w'ltUout shell or maiilh* ; anus posterior ; loot jirovided with 
sucker in male only. Pterot 'adiaca. Firolotda. Pterosoma. 

Sub-order 2.— Stknoi;i.ossa. Radula narrow with one later, il 
tooth on each side, and one median tooth or none. 

Tribe i. — R a( hu;lus.sa. Radula with a median toolli and a .single 



Fit;. 34.— Female Janthina, with egg-iloat (u) attached to the foot; 
b, egg-cajisules ; c, ctenidium (gill-plume) ; d, cephalic tentacles. 


tooth on each side oi it. b’ornmla 1 1 . t. Rudimentary' jaw's 

prt\scnt. 

Fani. 1. — Turbinellidae. Shell .solid, piritorm, with thick folded 
columella ; lateral teeth of radula bicuspidate. Tufbinella. 
Cvnodonta. Fulgur. Hetmfusus. Tudida. Stfep.ddura. 

Fam. 2. - Fa^ciolarudae. Shell elongated, with long siphon ; 
lateral teeth of radula inulticuspidate. Fasciolaria. Fusns, 
Clavella. Latirus. 

Fam. 3. — Mitridae. Shell fusiform and solid, aperture elongated, 
columella folded ; no operculum ; eyes on sides of tentacles. 
Mitra. Tnrricula. Cvlindromitra. Imbricaria. 

Fam. 4. — Buccinidae. Foot large and broad ; eyes at base of 
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tfiitaclrs ; operculum horny. limrinum. Chtvsiuhmtus. 
Lwmesus. Cominella. 'Intonidea. Pi^atiia. Kuthna. 
Phofi. Dipsacus. 

Film. 5. — Nassidae. Foot broiul, with two .slrndor posterior 
appendages ; operculum imguiculate. Na^sa, marine, British. 
Catndia, llu\'i.if lie. Bullia. 

Fam. 6. — Muruidar Shell with moderately long .spire and canal, 
ornamented with ribs, often sjiiiiv : foot trmicateil anteriorly. 
Miirex^ British. Trophon. British. Txphis, Vro^alpuiv. 
Lachest^, 

Fam. y. - Purpuridae. Sliell thick, with short sjiire, la.st whorl 
large and canal short ; aperture wide ; operculum horny* 
PuypHYii^ British. Papatui. Moiiiu yytts. Sisirnni. ('ou~ 

( hole pas. 

I'am. H. — Halitdae. Slu*ll ventricose, thin and smooth, with wide 
aperture ; foot large and thick, witliout oju ieiilum. Ualia, 

Frim. o. Caaiellantdae. Shell ovoid, with short spire ainl folded 
columella ; foot small, no opi’iculuin , si])hon short. Can- 

I e liar in. 

Fam. TO. Colunibellidae. Spire of slndl jiroiniuent, aperture 
narrow, canal very sliort, columella crenelated ; loot large. 
Columbella. 

F'am. II. — Loralliophilidae. Shell irregular; radula absent; 
foot and siphon short ; sedenl.iry .inimals, living in corals. 
Coialliophila. Rhiroihilus. l.eptoionehus. Mafnilu^. Uapa. 

h'.iin. 12. — Volittidae Head much flattened and wide, with eyes j 
on sides ; loot broad ; si]ilion with internal appendages. 
Voluta. (luiviUea. Cvmba. 

Fam. — Olividae. F'oot with anterior tran.sverse groove ; a 
juistenor pallial tentacle ; geneially burrowing. Oliria. 

Olivella. AuciUaria Agaroaia 

ham. 14, Margineflidae. Foot very large , mantle reflected over 
.shell, ^larguiella. P^eudomargiHclla. 

ham. 15. llarpidae. boot very large ; without operculum ; 
diell with shoit spire and longitudinal ribs . siphon long. 

I I a* pa. 

Tribe 2 - Ioxk.tossa No laws. No median tooth m railula. 
Formula, j .0. i. Poison gland pr«'S(‘nf whost* dint tiavi“i.s«*s 
the iiervi'-collar. 

I'am. i .- -Plvurotomatidae. Shell fusiform, wdth elongat»*<l spire; 
margin ol shell and mantle notched. IHenrotoma. ClaiuUtda. 
Mangiha. liela. l*u^ionella. Potitiothauma, 

F.nn. 2.- Jciehudae. Shell turriciilated, wdlh numerous w'hoi is ; 
.iperture and operculum oval; eves at summits oi tentat les ; 
siphon long. Terehta. 

bam. ^ —Conidae. Shell conical, with very short .spire, and 
nariow aperture with parallel holders; opiTCulum unguiform. 
Cinms. 

Sul)-('lass n. — F i'thynf.T'KA 

The iTio.st important g^eneral character of tlic Ihithyneura 
is the ab.sence of torsion in the visceral commis.sure, and the 
more posterior position of the anu.s and pallial organs. Cor.ipara- 
live anatomy and embryology prove that this condition is due, 
not a.s formerly supposed to a differenct; in the relations of the 
vi.sceral eommissure which prevented it from being included in 
the torsion of the vi.sceral hump, but to an actual detorsion which 
has taken place in evolution and is repeated to a great exb'nt 
in individual development. In several of the, more primitive 
forms the same torsion occurs as in Streptoneura, viz. iwAftaeon 
and Li marina among Opisthobranchia, and Chilina among 
Pulmonata. Actavon is prosobranchiate, the, visceral commissure 
is twisted in Aciaron and Chilina, and even slightly in Bulla 
and Scaphander ; in Artaeon and Limacina the osjiliradium is 
to the lelt, innervated by the siipra-intestinal ganglk.n. But 
in the other members of the sub-c]a.ss the, detorsion of the vi.s< eral 
ma.ss has carried back the anus and circumanal complex from the 
ant(*rior dorsal region to tlie right side, as in Bulla and Aplvsia, 
or even to tlu‘ posterior end of the body, as in Philine, Onndium, 
Boris, kc. Different degrees of tlie .same proc'e.ss of detor.sion arc, 
as we have seen, exhibited by the Iletcropoda among the Strepto- 
ncura, and both in them and in the Eulhyneura the detorsion 
is associated with degeneration of the shell. Where the modifica- 
tion is carried to its extreme degree, not onl\’ the shell but the 
pallial cavity, ctenidium and vi.sceral hump disapj^ear, and the 
body acTjuires a simple elongated form and a secondary external 
symmetry, as in Pterotrachaea and in Doris, Eolis, and otlier 
Nudibranchia. These fai'ts afford strong support to the hypo- 
thesis that the wTight of the shell is the original eau.se of the 
torsion of the dorsal visceral mass in Gastropods. But this 
hypothesis leaves the elevation of the vi.sceral mass and the 
exogastric coiling of the shell in the ancestral form unexplained. 


In tho.se Euthyneura in which the shell is entirely absent in 
adult, it is, ex(‘<*pt in the three genera Cenia, Rtinrina ami 
Vaginula, develop(.*d in the larva and then falls off. In other 
cases (Tectibranchs) the reduced shell is enclosed by upgrowths 
of the edge of the mantle and becomes internal, as in nuun' 
( ephalopods. A few Euthymuira in which the .shell is not mm li 
reduced retain an operculum in tlu* adult slate, c.^. Actaeou, 
Li marina, and the marine Bulmonate, Amphihnf.j, 'I'he detort ed 
visceral commissure show's a tendency to the concentration 
of all its elements round the oesophagus, so that except in the 
Bullomorpiha and in Aplysta the w'hole nervou.s svstein is aggre- 
gated in the t'ephalie region, either dor.sally or \entrally. 'Die 



Fio. ^3.^ Aicia bulluta. \ singb‘ n>w’ of ttrth of tiu’ K.uhil.i. 
(b'ormula, x.l.x.) 

l adula has a numbtT of uniform t('<‘th on each side of the mciiiim 
tooth in each transverse row. 'i'he head in most eases bears 
two pairs of tentacles. All the? Euthyneura are hermaphroditi . 

In the most primitive condition the genital diu’t is single 
throughout its length and has a single external aperliire ; it 
thcrelore said to be mi»naubc. The hermajihrodite a])ertiire is 
on the right side near lh(‘ o])(‘ning of the pallial eavitv, am] a 
ciliated groove eomluets the .spermatozoa to tlie penis, which is 
situated mon* anteriorly. 'Jhis is the condition in the BuU(» 
morpha, the ApKsiomorpha, and in oiu* Pulmonate, Pvtlna, 
In some cases whilt* th<* original a]>ertur*‘ remains undi\ided, 
the .seminal groove is (loseil and so converted into a 
This is the modification found in Cavohnui longtroslris among 
the ihilloniorpha, and in all the Anriritlidar except Bytliia. A 
turther degree of modification ot*(’urs when the male duct lakes 
its origin iroin the hermaphrodite duct abov(‘ tite (xtern.il 
opening, so that there are two distinct apertures, one male and 
one female, th(‘ latter Ix ing the original opening, 'bhe giaiital 
duct is now' said to be diaulic. as in Valvata, (>nridiopst\, Ai Uuon, 
and Lohigrr among the Biillr)mr)rpha, in the Pleurohroiirhidtit , 
in the Nuflibram hia, exeepit the Doridomorpha ami most (»t 
the El) siomorpha, and in the Vulmonata. Originally in this 
condition tlie female apei I lire is at .sortie ilistance from the male, 
as in tlie Base im n ait opihora and in other la.ses ; but in scam- 
forms the female aperluie it.self has .shifted and eomc- to i>e 
contiguous with the male opening and ])(‘nis as in the Stvlom- 
malojihora. In all these ca.ses the female duct bears a biu'^a 
eopulalrix or n-ceptaculum seminis. In some forms this recept- 
acle aecjuires a .separate external opif-inug ninainiug connected 
with the oviduct internail) . 'Hun- are thus two It male openings, 
om for eopnilation, tiie other for oviposit ion, a.s well as a niale. 
opening. 'I'he genital diic't is now trifurcated or Iriaiihc, a 
condition which is confined to eeitain .Nudihranchs, \ iz. the 
DoridoTTKU'pha anel irinst of the FU siomorpha. 

'fhe i^lerojMida, formeTly regarded as a distinct, fla^.- of the 
Mollusea, were interpreted by 1C. R. l.ankester as a bramh e*f 
the ('efilialopoda, chiefly on account of the protrusihlc siuker- 
bearing pnx e.sses at the anterior end of Vik nmonoderma. 'I'liesc 
he considered to be lioiTiologous with the arms of ( ephalopods. 
He fully recognized, however, the similarity of JMeropods to 
Gastropods in their general asymmetry arifl m tlie torsion of the 
visceral mass in I.imarintdae. It is now limit rslood that they 
are ICuthvneuroiis Gastrofxxls adapted to natatory l()roniotK)ii 
and pelagic life. The sucker-lx-aring processes of Pneumono- 
derma are outgrowths ol the proboscis. 'Tht- fins of Pterojiods 
are now' interpreted as the expanded lateral margins of tlit- foot, 
termed parapodia,not homologous w'ith the siphon of ( efihalopotls 
W'hich is formed from epipodia. 'J'he 'I hecosomatons Pteroptxla 
are allied to Bulla, the (iymno.somatoiis forms to Aplysta, 'I'he 
Euthvncuru comprises two orders, (Jpisthobranchia and Pui- 
monata. 
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Order i. -OriSTHOBRANCiiiA. Marine Euthynciira, tlie more 
archaic fomis ol whicli have a relatively Lirge loot ami a small 
visceral hump, from llu; base of which projects on the right side a 
short mantle skirt. The anus is placed in such forms far back beyond 
tlic mantle-skirl. In front of the anus, and onlv partially covered 



d<*ed, were it not for their retention of the characteristic odonlo- 
pliore we should have little or no indication that such forms as 
l*hyllirhoe and Limapontia really belong to the MoUusca at all 
The interesting little lihodope vetanyn^ which has no odontophore, 
has been associated by sy.stcmatiRts both with these simplified 
Opisthobranchs and with Rliabdococl Tdanarians. 

In many resjHicts the .sea-hare {Aplysia), oi which .several Species 
are known (some occurring on the, Englisli coast), serv(!S as a con 
veuiimt example ot tlie fulle.st development of the organization 
cluiracteristic of Opislhobraiichia. The woodcut (fig. 38) gives a 
faithtul representation of the great mobihtj’^ of the various parts 
ot the body. The head is well marked and joined to the l>cdy by a 
somewhat constricted neck. It carries two pairs of cejihalic tentacles 
and a jiair ot se.ssilc eyes. The vi.sci ral liinnp is low and not drawn 
out into a spire. The fool is long, carr^dug the oblong visceral mass 
upon it, ami projecting (as nieta]x>dium) a little l)eyond it (/). Later- 
ally the foot gives rise to a pair of mobile fleshy lobes, the parapodin 
(^/)), which can be thrown up .so as to cover in the dorsal surface of 
the animal. Such para])odi.i are roininon, though by no means 
nnivcrsal, among Ojiisthobranchia. dhe torsion of the visceral 
hump IS not c.irried out very fully, the consequence being that the 
anus has a posterior position a little to the right of the median line' 
aljove the metapodiiim, whilst the branchial chamber formed by the 
overhanging mantle-skirt faces the right side of the body instead of 
J>nng wa ll to the front as in Strep! oneura and a.s in Pulmonate Euthy- 
neura. The gill-plume, which in y 1 plysia is the tyi>ical Molluscan cteni- 
dium, is seen in fig. 39 project ing froni the branchial siib-pallial space. 


Fto. 3^). 

A, Veligcr-larva of an Opistlioliranch (Polycera). /, Foot; op, 
cir|:>crculun\ ; mw, anal papilla; ty^dfyt two portions of uuabsorbeil 
niitrilivc yolk on eitlier .side of tlie intestine. The light otocyst is 
se<*n at tlie niol of the loot. 

li, Ti ochosplicrc of an Opisthobranch [Pleurohrauchidimn) 
.showing the .shell-gland or primitive shell-sac; r, Iho cilia of 

the velum ; />//, the commencing stomodaeum or oral invagination ; 
ot, the left otocyst ; pyi, u'd coloured pigment .spot. 

C, Diblastiila of an Opisthobranch (Polyiera) with eloiigated 
blastO])Ore, oi, 

(All iroui r.ankestei ) 

by the mantle-skirl, is Ibe ctenidium wdth its tree eml turned back 
wards. The heart lit s m Iron! ot, instead ot to the side ol, the attach- 
ment of tli<‘ ctenidium - hence Opistliobrancliia as ofiposed to 

Prosobranchia," w'hich corrcsjKjnd to the Streptoneiira. A shell 
is possess(*d in tlie adult state by l»ut few' Ojiislhobranchia, but all 
pjis.s through a veliger larval stage wdth a uautiloid shell (fig. 36). 
Many Opisthobrancliia have by a jirocess of atrophy lost the lyjncal 

cienidium ami tlu mantle 
skirt, and have developed 
oth(‘r organs in their place. 
As in .some 1 *ectinibranchia, 
the. tre.c mat gin of the 
niantlo skirt is frequently 
reflected over the shell 
when a shell <*xists ; and, 
as in some Pectiiii branch ia, 
broad lateral oiitgrow'ths 
of the foot (p,irapodia) aie 
often developed wdiicli may 
be throwm over the shell 
or naked dorsal surface of 
the body. 

The variety of .special 
developments of .stiiutine 
accoinpain mg the aliojiliy 
of typical organs in tiu'- 
Ojiist hobranchia and 
general degeiieiation of 
organization is very great, 
'i'he inemliers ot the order 
present the .same wide 
range of siqxsrficial appear- 
ance as do the I'ectiiii- 
branchiate St leptoneura, 
tonus carrying wrll-de- 
velojied sjmal shells and 
large mantle-skirts living 
iucludc'd in the group, 
together w ith flattened or 
cylinflrical slug-like forms. 
Ilut in respect of the .sub- 
stitution of other parts for 
the mantle-skirt and for 
tlie gill which the more degenerate Opisthobrancliia exhibit, this order 
stands alone. Some (]^>islhobranchia are striking examples of de- 
gentTation (some Nudibranchia), having none of those regions or 
processes ol the lx)dy developed w'hich distinguish the archaic 
MoUusca from such flat-w^orms as the Dendrocoel Planarians. In- 



Ftg. 37.' }*hvUnhoc buccphala, twice 
the natural size, a transparent pisciform 
pelagic Opisthobranch. The internal 
organs are shown as seen by transmitt<*d 
liglil, (Alter \V. Kefeislcin.) 
ff, Mouth 

b, Kadular sac. 

c, Oesophagus. 

d, Stom.K h. 
t\ Intestine. 
f\ Anus. 

"i k)bes of the liver. 

/;, The heart (auricle and ventricle). 

/, Thv‘ renal sac (iiephridium). 

/', The cili.ited commimicatirm of the 
renal sac with the ]>ericardimn. 
n/. The extenuil opening ol tiie renal sjic. 
«, I'lie cerebral ganglion. 

<>, The cephalic tentack'S. 

/, 'I'he genital pore, 
y, The ovo- testes. 

fc, The parasitic hvdromedusa Mnestra, 
usuallv lound att.u'luHl in this 
position by the abornl pole of its 
iimbi-(‘lla. 




Fia. 38.- Tlireii view'.s ot Aplyi^ia */>., in various conditions of 
expansion and retraction. (.Vfter (Tiviei .) 


/, .Anterior cephalic tentach;s. 

J'o.stcrior cephalic tcntaclc.s. 
e. Eyes. 

/, Metapodiiim. 
epy Epipodiuni. 

(I, Gill-plume (ctenidium). 


»«, Mantle-flap reflected over the 
thin ovail shell. 

on, s. Orifice formed by the nn- 
clo.sed border of the r(;flectcd 
mantle-skirt, allowing the 
sliell to show. 


pc, The spermatic groove. 


The relation of the delicatii shell to the mantle is peculiar, since it 
occupies an oval area upon the visoenil hum}), the e.\teut ol which 
is indicated in fig. 38, C, but m.iy be better imdeistood b}’^ .1 glance 
at the figures ot the allied genus Umbrella (fig. .pi), in w'liich the 
margin ol the mantle-.skirt coincides, just as it does in tlie linqiel, 
with the margin ot the .shell, lint in Aplysia the mantle is refleclod 
over the edge of the shell, and grows over its upper surfaci' .so as to 
coiii})lele,ly enclose it, excejiting at the .small central area wlieie 
the naked shell is exposed. This enclosure of the shell is a permanent 
dovelo}iment of the arrangement seen in many Streptoneura (<?./», 
Vyrula, Ocula, see figs. 18 and 32), where the border of Ibe mantle 
can be, and usually is, diawn over the shell, though it is withdrawn 
(,is it cannot be in Aplysia) wluai they are irritated. PYom the fact 
that Aplysia commences its life as a free-.swi mining veliger with a 
nautiloid .shell not enclosed in any w'ay by th<^ bordiT of the mantle, 
it is clear that the enclosure of tlie shell in the adult is a secondary 
])roce.ss. Accordingly, tlie. shell of Aplysia mii.st not be confounded 
with a jiriinitivc shell in its shell-sac, such a.s we find realized in the 
.shells of Chiton and in the plugs w'hich form in the remarkable 
transitory “ shell-sac ” or *' sliell-glaiid " of Molluscan embryos (see 
figs. 2<i, Oo). Aplysia, like other MoUusca, develops a primitive shcll- 
sac in its t rochosj^here stage of development, wdiich disappears and 
is succeeded by a nautiloid .shell (fig. 3b). This forms the nucleus 
of the adult shell, and, as the animal grows, becomes enclosed by a 
reflection of the mantle-skirt. Wlien the shell of an A plysia enclosed 
in its mantle is pushed well to the loft, the sub-pallial s]iace is fully 
expo.sed as in fig. 39, and the various apertures of the body are seen. 
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Posteriorly we have the anus» in front of this the lobate 
between the two (hence corresponding in position to that ol tlic 
Pec tini branch ia) we have the aperture of tlie renal organ. In Iroiil, 
near the antoiior attaclimeiit of the gill-plume, is the osphradiuin 

(olhvclory organ) dis- 
covered by J. W. 
Spengi‘l, 3'ellowish in 
colour, in the typical 
position, and overlying 
cin olfactory ganglion 
with tyj)ical nerve-con- 
nexion (sec fig. 43). To 
the riglit of S]>engel‘s 
osphradiuin is the open- 
ing of a peculiar gland 
which has, wIkmi dis- 
sected out, the lorm of 
a bunch of grapes ; its 
secretion is .said to he 
poisonous. On the 
under side of llui tree 
edge of tlie mantle arc 
situated the numerous 
sni.ill cutaiuious glands 
which, in tlie large 
A pi vsi a ca mel us ( not 
in otlicr species), form 
the jnirplc secretion 
which was knovni to 
tlie ancients. In front 
of the osphradiuin is 
the single genital pore, 
t ho aptM tureof tlie com- 
mon or herm.i]>liro<lit(* 
duel. Jhoin tins point 
there passes hir ward to 
th<i right skle of the 
Jieiid a groove — the 
spermatic groove -- 
down wfiich the .sjier- 
inatic Ihtul passes. In 
other Hulhyneura this 
groovi' may close up 
and lorm a canal. At 
its termination bv the 
side of the liead is the 
mus( ul.ir introverti'd 
penis. In the timder 
part ot the toot (not 
.shown in any of the 
diagrams) is the open 
mg ol a large mucus- 
iorining gland very 
olU'ii tound in the 
MoUuscan toot. 

With regard to in- 
ternal organizat ion \\<* 
may comm<*nce with 
tJie disposition of the 
renal organ (nephridiiim), the external o])ening of wliuli hasalieady 
been noted. The position ot this opeiiiiig and ottier fe.Uure^ ol tin- 
renal organ were determineil by j. T. riiniiiugliain. 

There is consider.ibie uiice.riamty willi respect to tiic naine.s ol 
llic species of A plvsin. There are two toi ms whicli arc verv coiiiinoii 
in the Cult ol NapU*s. One is <]uite lilack in colour, an<l measures \vle*ii 



Fici. 40 . — Vmbiclla mediletratini. rt, mouth ; K jihalic tentacle ; 
/i, gill (ctenidiuiii). The free edge of the inanlle i.s seen just be.Iow 
the margin of tlie .siiell (compare with Aplysia, fig. 49). (loom 
Owen.) 

outstretched 8 or 9 in. in length I'he other is light l>rown and some- 
what .smaller, its length u.siially not exceeding 7 in. Tlie first is 
flaccid and .sluggish in its movements, and lias not much power ot 
contraction ; its epijiodial lobes are enormously developed and extend 
far forward along the body ; it gives out when handlecl an abundance 
of purple licpiid, which is derived from cutaneous glands situated 


on the Milder .side of the tree edge of the mantle. According to F. 
Blochmaiin it is identical with A, camclus of Cuvier. The other 
Speck's is A. dcpilaiis ; it is fiim to the touch, and contracts forcibly 
when nutated ; llu* .secretion ol the mantle-glands is not abundant, 
and IS imlUy whili* 111 apjieaiaiice. The kidney has similar relations 
in both sjH'cies. and is identical with the organ spoken ol by many 
authoi.s as the triangiilai gland, li*, superlicial extent is seen wlieli 
the tolds covering the, .shell are cut away and the shell ri’inoved ; the 
I’xteiiuil suil.ice tonus a triangle with its b.isi' bordering the jien 
uirduirn. and its apex directed poslenoily and le.iching to the lett- 
hand juisterior corner of the sliell-cliaiubei . The dor.s.il surface ol 
the kidney extends to the kdt ticyoiul flu* .shell-chamber beneath the 
skin in the space bidw'een tin* slieil-chaiuber ant! the left parapodiiim. 

When the anim.d is turned on its lelt-hand sule and the manlle- 
chamber \vitlt‘ly ojieiied, the gill l)eiug turned over to the lelt, .1 
part ol the kidmty is .seen beneatli tlie .skin between tlie attachment 
of the gill aiitl the right ]>ar,ipodium (tig. >*)). On examination 
this IS loLind to be the under siiitace ol the ])t)sterior limb ot the 
gland, the up]H'r .surface of whicli has just been ile.scribed as lying 
beneath the shell. Tii the jiosteiior thinl ot this jjorlion, ckise to 
that edge which is adjacent to tin; base (ii the gill, is the exler11.1l 
opening (tig. 30, o). 

When the pericardium is cut ojien from above in an animal 
otherwise entin*, the anterior taco of the kidney is seen forming 
till: postenor wall of the pencaidial chamber ; on the, deep edge 01 
this lace, a little to the left ol tlie attachiiKail of the aiiiiele to tlie 
floor of the pericardium, is .seen a depression ; this dejircssion ion 
lain.s the opening from the pericardium into the kidney 

To complete the account ot the relations ol I lie oig.iu : the rigid 
anterior corner can be seen siijieificiaJly in llie wall ol the mantle 
rhambei above the gill. Thus Ihe ba.se ot the gill jia.sscs in a slant 
ing direction across the right-hand sule ot the kidn<‘y, the posferioi 
end being dorsal to the apex ol I hi; gkiml, and the anterior end 
xeiitial to the right hand corner. 

As .so great a part ol the w'hole surfaia* ol tin kidney lies adjacent 
to external surlaces ol the body, the remanimg part wdiieli l.ucs 
the internal oigans is .sm.dl , it consists ol the led jniit ol the uiulei 
surface ; if is level witli tlie floor of (lie pi ncaidium, and lies ovei 
tlie glubiiliir inas.s loimed bj' the livei and (oiivolided intestine. 

Thus the reiud organ oi Aplysia is .shown to conlorin to tin* 
MoUuscan type-. The heart lying within 
has ihe usual loim, a .single auricle and 
ventricle, llie vascular system is not 
exte-usive, the arleiies soon ending in the 
well-marked sj)ongy tissue which builds 
up the miiscuJiir fool, jiar.i podia, and 
dorsal body-wall. 

1 'he alimentary canal commences wilh 
the ii.siiaf biicral mass ; tin* Ji]>s an* c.ir 
tilagiuous, bill not armed with homy 
jaws, though thc.se are common iii otluT 
Djiislhobranclis ; tin; lingual nbhoii is 
mulUdeuliculale, and a jiair ol sah\.iry 
glands jMMir in Ihcir secretion, 'fhe oeso- 
phagus expamls into a curious gizzairl, 
udiicii 1 .S aiiiicd iiiternaliy wdli laige 
horny j>roc e.s.se.s, some bioatl and thick, 
others spiiioiLs, Idled lo aft as irufhiiig 
mstniiiieiits. hrom this we, pass to a 
stomach and a coil of iiitestme embedded 
ill the lobe.s ot a voluiniiious lo er ; a. 
caecum ol large size is given oil near tin* 
coiumeuceinent of tlu; intf stiue. The Iivt r 
opens l>y tw'o ducts into the dige.stive 
tract. 

The gener.'itive organs he f IfMc to the 
coil ol intestine and h\er, a hi lie to the 
leil sidf . Wluai dissected out they ap* 
j>ear a-, repre.seuted m li«; .4.1 I In. 
essential ruj^roducli ve on’.iii 01 gonad 
consists ol botii o\arian .iiul tesliculai 
ceils (.sec fig. 4^). It is an ovo-lestis. 

From it j^asses a common or benna- 
piiiodiLe (luct, which very .soon bfjcomes 
entwined in the spire ol <i gland- ttn; 
ali>uminiparous glaiitl. 'i he latter opens 
into Die common duct at tin* }>oiiit ky 
and here also is a small du eiticuluiu fit 
the duct /. Passing on, we lm<l iu>t 
far from the genif.il pon* a glandular 
.spherical body (the sjiermatliec.i c) open 
ing liy means of a longisli duct into 
the common cluct, and then we nvicli 
the pore (fig. vi. ^)- Here the f«;malc apparatus terminates. But 
wlicn the in.'de .secretion ol the ovo-ti;stis j.'> .active, the .seminal 
fluid passes from the genital jiore along the .sperm.ilK- grcK^ve (lig. 49) 
lo the penis, and is by the aid of that ever.silile museul.ir org.an intio- 
diiced into the genital pore of a second Aplvsia^ win nee it passes 
into the sjKTmathcca, there to await the activity ot the lemale 
element ot the uvo-lestis of this .second Aplysia. After an interval 



Fig. 49 . — Aplysta leporina [lamcluSy 
Cuv.), with epijiodia Jind mantle reflected 
away from tin; mid-line. (Lankester.) 

Oy Anterior cephalic tentacle. 
by Posterior cejihalic tentacle ; between a 
and by the eyes. 

Cy Right epijiodium. 
dy Left cpipodium. 
ey blinder jiart of visceral hump. 
fpy Po.sterior extremity of the loot. 
fuy Anterior part of the fool underlying the 
head. 

g, The ctiMiidium (branchi.il plume). 
ky The TTianlle-skirt tightly .sjm'ad over the 
homy shell and jmshed wilh it tow^ard.s 
the left side. 

», Tlie- spermatic groove. 
ky The common genital pore (male and 
lem.ile). 

ly OrifKe of the grapc-.shaped (supjxised 
poisonous) gland. 

iHy The osjjhradiiini (olku tory org.in of 
Sp'Migel). 

Uy Outline of ]>art of the renal sai (neph- 
lidiuni) below llie .siirt.ice. 

Oy External aperture ot the noplirklium. 
py Anus. 


th<* adj.icent peiieaidium 


d 



Fro. .41.- (hniad, and 
accessory glands and 
du( Is of Aplysia. (I.an- 

kesl<*i ) 

(Ivo- testis. 

hy I lei ma[>hrodif<' duel 
Albiiniiinparoiis gl.ind. 
/. V esicid.i -» imnalis. 
/gOjMinrig «)t tlie .'dbii- 
iiiiiii]>ai(>us gland into 
ihe In 1 ma]>hiO(l lie 
duct . 

c, I fcrma])lirodite duct 
(uterine portion). 

/y, V.igiiial portion of the 
uterine duct. 

(y Spei niathec'i. 
dy Its duct. 

Oy (ienital ]»oie. 
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of somo (lays- possibly weeks -the ova of the second Aplysia 
comiiK'nee to descend the Iiermaphrodite duct ; they b(‘Comc en- 
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digestive tract, but we find very numerous hepatic diverticula on a 
shbrteniid axial tract (fig. 47). These diverticula extend usually one 
into each of the dorsjil jmpillae or “ cerata ” when these are present. 
They are not merely digestive glands, but arc sufficiently wide to act 
as receptacles of food, and in them the digestion ol lood jirocceds just 
as in the axial portion of the canal. A precisely similar modification 


I 


uh.ip- 


;( 


42. - Eollicles of the hernia pli rod ile gonads of Euthyneurous 
Gastropods. A, of Ji^ ot lu>lis\ «, ova; /*, developing 

sperniatozcm ; r, common efferent duct. 

closed in a viscid secretion at tlu‘ ])oint where the alhuminiparous 
gland opens into the duct iiitei twined with it; and on reaching tin* 
point wliere the spermathecal duct debouches they aiti iinjiregnated 
by tlie spermatozoa whicfi e.scape now 
from the spermatheca and meet the ova. 

'file develojunent ot Aplysia from the 
egg presents manv ])oints ol interest from 
tile point of view of coni]3arative embry- 
ology, luit ill relation to the morphology 
of tlie Opistliobranchia it is sufficient to 
)Kjint to the occurrence of a trocho.sphere 
and a \eliger stage (fig. 46), and ol a 
shell-gl.tnd or primitive sliell-.sac (fig. 36, 
.sAgr), whicli is succeedi’d by a nautiloid 
.sliell. 

In the nervous system of Aplysia the 
gieat ganghou-iniirs are well developed and 
distinct, 'file euthyneuious visceral loop 
is long, and jiresents only one ganglion (m 
■Iply^ia (iimclusy but two distinct gangiia 
joined to one another in Aplysia hyhfida 
ot tlie iuigiish coast), jil.iced at its e.\lieine 
limit, lejiresentiiig botli the right and letl 
vi.scer.il ganglia and tin* third or abdominal 
ganglion, wliicli are .so often s<‘parately 
jiresent. 'I'lie diagram (tig. 43) shows the 
nerve coniu'ctmg this a bdomino- visceral 
ganglion with the olfactory ganglion ol 
S|)eiigel It IS also seen to be conneeted 
with a more leniote ganglion — the genital. 
Siu li speeiiil iriegularities in th<* develop- 
ment ol ganglia upon the vi.sceral l</op, 
.nid on one or more of the mam nerves 
connecteii with it, are very Inujiient. Om 
ligun' ol the nervous .system ol Aplysia 
does not give the small jiair of buccal 
ganglia which are, as m all glossophorous 
-Nervous Molluscs, presi'iit upon the ni’i ves juissing 
liom the cerebral region to the odontot>hoie. 

I'oi a compareioii ot various 0])istho- 
braiichs, Aplysia will bt' toimd to piesi*nt 
coiiveiiieril ‘.l.irt nig jjoiiil . It is one ol 
llic inoie typu.il ( )|nsthobiaiu hs, Hint is 
to .s.'iv, it belongs to the .seitioii 'lecti- 
braiu ilia, but otiier ineinbets ol the sub- 
ovdiT, namely, lUiUa and .Khn’nu (^hgs. 4.^ 
and aie less abnormal than Aplysia 

111 reg.ird to their shells and the lorm ol the 
Msceral hiini]). They have naked spirally 
twisted shells which maybe concealed from 
view ill the lix iiig animal ]»v the expaii.sioti 
sniira iiitestiilal relied 1011 ol the parapodia, but are not 
ganglion ol Strep- ’■‘•I'-'losi'd by the imintle, whilst Aitaemi is 
I oil' -inM and gives » lor j xi.s.se.ssing an operculum 
off the nerve to many Streptonenra. 

tht‘ osi)lua(hnm * development of the parapodia 

(ollaclorv opmu) Aplysia is usual in Tectibranchiale 

Opistliobranclis The whole surface ot the 
body becomes gieatly modified in those 
Xudibranchiate lonns which have lo.st, not 
only t he shell, but also the ctemdiiim Many 
ot ihe.se l).i\e peculiar jiroce.sses developed 
on the dorsal surface (fig. 4(>, A, R), or 
letain purely negative characters (fig. 4(\ 
1 )) The chief modification of infernal 
orgaiiizatimi presented by these lorms, as conijiared with Aplysia^ 
is found in the condition of the alimentary canal The liver is no 
longer a comiiact organ opening by .1 p.air ol ducts into the median 





Kli.. 4,1.- 
system ot .'l/’/vsni, as 
.1 tv]>e ol the long- 
I(M)ped hiithvnenroiis 
londilion. I he im- 
twisted \i.seii<d loop 
JN light Iv .‘dialled. 
( \ llei Si)eng<‘l ) 

(c, C erebr.il ganglion. 
/’/, IMenr.vl ganglion. 
pt\ Tedal gaipdion. 
ah. sp, AlKloinmal gan- 
glion which re- 
priseiits also the 


.md another to 
an uuletteri'd so 
called “ genital ” 
ganglion. Tlu* 
buccal nervrs 
and ganglia are 
omitted. 


Fir,. 44. — Bulla vexilliim (Cliemnilz), as seen crawdmg. oral 
hood (compare with Tethys, fig. 46, B), possibly a continuation of 
the epii>odia ; />, h\ cephalic tentacles. (From Owem.) 

of the liver or great digestive gland is found in the .scorpions, where 
the axial portion of the digestive canal is sliort and straiglit, and the 
lateral duets .sufficiently wide to admit food into the ramifications 
of the gland tliere to lx* digested ; whilst in the sjiiders the gland is 
reduced to a .series of simple caeca. 

The typical character is retained by the heart, pericardium, and 
the communicating ncphridiiim or renal organ in all Gpisthobranch'^. 
An iutere.stiiig cxamjile of this is tiirnished by the hsh like tran.s- 
pareiit PhyllirluH (tig. 37), in which it is po.ssible mo.st satisfactorily 
to .study in tlie living animal, by means ot tht“ micro.scope, tin* course* 
ol the blood- stream, and also the reno-perieardial communication. 
In many ol the Nudibr.mc.lii.iti* OpislhobraiK hs the nervous system 
pre.senls a concentration ol the ganglia (lig. 4S), contrasting greatly 
with whal we liave .seen in Aplysia. Not only an* the jdeiirai ganglia 
lused to the. ciuebral, but also tlie vi.sceral to these (see m further 
illustration the condition attained by tluj rulmonate J.imnaeus, 
visceral loop is astonishingly short and insignificant 
(tig. 48, e'). Tli.il the jiarts are ri/?hlly thus identified is jnobable 
from J. \V. SjieMige rs observation of tlies osjihradium and its nerve- 
.supply in the*se lorms; the iituve te) that organ, which is placed 
some'what anteriorly -on the dor.sal surface — being given off from 
the hinekT part (visceral) ol the right comjiound ganglion- the 
fe’llow' to th.it markeei \ in fig. 48. 'Fhe Ke>hd like Nuelibranclis, 
amoiig.st other sjiecialities eif .structme, jiosse.ss (in some* c.i.se*s at any 
rate*) a])ertures at the a]uee*s of the " cerata " or doisal papillae*, 
wduch lead fiemi the exte-nen* into the* he^jiatic caeca. Some amongst 
them ( 7 V>g//’c.s, JCalis) are alse) remarkable for possessing ])e*cnliarly 
mod:lu‘d cells place*el m s.'ics (ciiidosais) at the apices of tbe*se* same 
jiapillae, which re‘.se*inble the “ thre.*ael -cells ” ot the- Ceie-lentera. 
Acceirding te) T. .S. Wiight and J. II. (iie:>svenor these nematocysts 
are* derive-d Ireim the hydreiiels on wliicli the animals fe*e*el. 

Tlie de*ve-Io]imenl ol many Opisthobrancliia has benn examine*(l-— 
c.g Aplysia, J^lcitfohiain Iik/iiiw, lilysia, Ihilyn'ra, Dons, 'Irr^ipcs. 
All jia.ss through troe luisjiheie and vehger stage-s, and m all a nanti' 
loiil or boat-like* she-U is develope*d, pre-ceded by a we*llmarkeil 
“ shcll-gUuid ‘ ' (se*e fig 30) The transition from the free*-.swiiiiinmg 
vehger larva with its u.iiililoid shell 
(fig. 3^)) to the aelnlt leiini has not 
been projierly oli.^ei le'il, and inaiiy 
iiitere*stmg junnls as to tin* true nature- 
e)l leilels (whetlie*r ]).ira])e)dia eu' niantle- 
eir \elum) ha\c yet to be^ cle-.ireel up 
by a kneiwle-iV^e eil sneU eleveVe>piue'nV 
in tonus like- Tethys, Dons, Vhylluiui, 

Ac. As in otbe-r Meilbiscan groups, 
we find even in close*ly-allie-d genera 
(feir instance, in Aplysia auel Vletiro- 
huniihidiimi, and other geuie-ra), the 
greate-.st diffeience.s as to the* amount 
ot tooel-material by w-hieli the egg-.shell is encumbered. Some 
form tlu*ir dibla.stula by einbolv, others by epiboly ; and in tlie 
later luslorv of the further de*velopinent of the enclosed cells (areii- 
enlerem) very marked variations occur in closely-allied forms, due 
to the iiitliience* ni a gre-ater or Jess abundance) of fooel-malerial 
mixed w'ilh the protojilasm ot the egg. 

Sub-orde-r i. — 1 i-c rinRANCHi.\. Opisthobranchs ])rovide*d in the 
adult .state with a .shell and a mantle, e*xcept Rumtna, Pleuro- 
hyatiohaea, Cvwbiiliidac, anel some .Vplysiemiorpha. There is a 
ctenielium, exce'jit in some- TIie-ce).somata and Gyimieisemiata, anel an 
osiiliradium. 

Tribe 1 . — Bullomorpha. The shell is usually well developed, 
excerpt in TUtneina and Cymbiiliidae, and may be* external or internal. 
No ope'rculum, except in Actaeonidae and Limac imdae . The pallial 
cavity is ahvavs well deve-loped, and contains the cte*nidium, at k-ast 
in jiart ; ctenidiuin, excejil in Lophocercidae, of folded type. With 



Fig. 
shell; b, 


t, operculum. 


43. — Aetaeoii. h, 
oral hood ; d, loot ; 
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the exception of the A [^lustridac ^ Lophoccrcidac and Tkccosomata, 
the head is devoid of tentacles, and its dorsal surface forms a difjpinj; 
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r h 





Fio. .10. 

A, Koliii papulosa (Tin.), dorsal view. 

rt, fe, Posterior and ant<‘iior cephalic tentacles. i , llie doisal“cerat.i.’* 

B, Tethys Icportfia, dorsal view, 

a, The cephalic hood. r, .\nus. 

/i, Cephalic tentacles. /, TaiRe cerata. 

f, Neck. Smaller c<M*at<r 

d^ (ienitat pore. h, ]Slaij»m of tlu^ toot. 

(\ Doris {At fiitorvi las) tuheu Hiatus (Cnv), se<*n iroin tlu* jiedal 
surJa< 

Mouth. /, Sole of th<* fool. 

Maif^Mii ol th<‘ head. sp, 'J'he mantle-like ejiipodiuiu. 

1 ), P!, Dorsal and lateral view ol Jlvsia (^itafou) vuidis. ry», 
1‘pipodial outgrowths. (Alter Keleistein.) 

disk or .shield. Tlu* <*dges of the foot form parapodia, often tian.s- 
fonned into tins. J'osterioily the manth^ loriiis a huge pallial lohe 


W% 
"IfM 






] e r \ 




Fir.. 47. -Knteiic Canal 
of Holts paptUnsa. (Fi om 
(ie«'enbaur. attci Alder and 
Hancock.) 
pit, Pharynx. 

Midgut, with its hepatic 
ap])endages //, all of 
which are not figured. 
e. Hind gui. 
ail. Anus. 


I'll.. .jS. - -- C ential Nervous 
System ol I'iifUo tone ot the 
!Sni\\\n'ATu:\ua j, shov^mg, a tend- 
ency to Iw^von ot \he go-.w 
g.inglia. (I'lom ('.e-'^ nbaui . 
after Iteigh.) 

. 1 , Cerebral, ])li-ur;d and \isceral 
g.ingh.i united. 

D, f’edal ganglion. 

Buccal ganglion. 

Dy Oesoph.igeal ganelioii con- 
nected with the bun al. 
ft. Nerve to superior cephalic 
tent.icle. 

by Nerves to iufeiior cephalic 
tentacles. 

Cy Nerve to gc'uerative cugans. 
dy Pedal nerve. 
e, J\*dal coinmissiin*. 
e'j \’isc(‘ral loop or coninii.s- 
Mirc I?). 


under the iiallial aperture. Stomach generally provided wdth 
chitinoiKS or calcified masticatory plates. Visceral commissure faiily 


long, except in Riutciuay Lohifner and Tkccosomata, Herma- 
phrodite genital aperture, connected with the jieiiis by a ciliated 
groove, except in Actacoti, Lobiffcr and Cavoliuia lou^irostrisy m 
which the .sperniiduct is a closed tube. -Xiiimals either .swim 01 
Inirrow. 

I'am. J. -Aitacomdac. C ephalic shield biful post eiiorlv ; uiaigins 
ol loot slightly developed ; genital duct diaulic ; visceral com- 
mi.s.sure streptoneui- 
oiis; shell thick, with 
jiroiiiiiient spire and 
eloiigalefl aperture ; a 
horny o ]> e 1 c u I nni. 

A(taeotiy Biitisli. Soli- 
dula. 7 01 uaicllaca, ex- 
tinct. .IdciactacoH. 

Hull Ilia Jiulliuuln. / 

Fam. j Riu^ii uhdac « 

( ephalic liisk enlargei.1 
.uileiioiU, forming an 
open tube posteriorly ; 
sludl external, thick, 
willi pioiiiiiieiit spire . 
no Dperciilum. 7 i'/ug/- 
uda. J*ui:;uus. 

T'aiii. 3. J ot uutnudor 

Margins ol tool not Pi‘* 4 ‘* - < ui'idinia tt idcntatUyVni^A:. 

prominent : no radnia . bom the Meditenanean, niagiiilied two 
sIk II I'.xternal, witJi diameteis. ^Pioin Owen ) 
iiRoiispienoiis .sjure. a. Mouth 

7 Britisli. Jir Pan o! i eplialic teuiai le 

tusii. I oloula. i\ Cy I 'teiopodial lolies ol the loot. 

Vixm. —Siaphaudndar d, Medi.iii w el» i ouuei 1 iug t liesi . 

Cephalic shield shoil. c, c, Piocesses ol the ui.inl le-.skii I re 

tniiKatecl ]>osteiioil\ ; Heeled oxer tlu' surlacf ol th*‘ 

eyes de<*ply laulu'dded ; shell 

tliree caic.ireous stom- The du-11 cm lo Ihi^ vi.sceiid 

achal plates ; shi ll e\- lium]> 

ternal, willi leduced //, The nu'di.m spme nt tlie sludl. 

sfure. St aphaudet y 

Biiiish. Atys. Sumtu^diurlla. i'yhihtniyDrWt^h. Atuphisphvia, 
Biilish. 

Tnnu. 5 liulliduc. Mitigms of loot will (hwiloped ; eyes .siii-'’:'- 
lu laT, thii’e clntmou-v stomachal ])lales , slu'll external, witli 
leduci'tl spire, Hullu, Bntish. llaiuinvuy ihitish, 

Faiii. o. Aicratulac. (‘ephalic shield lontmuoiis willi neck; 
twilve, to fourlei*n slomaih.il plati's ; a iiostiuior ])alh.d fila- 
iiK'iit p.osing thioiigh a noti h m shell. Aicra, Biitish. ( 'Itu- 
dtohuUit, VolutcUu. 

h'aiii. 7. -Aplustudar Toot vt‘i\ luoad ; < e])halic shifM wilh 
tour t“u{ K k-s , shell exlt ni.il, thin, without ])ioinmeiit spin* 
Aplustmui. Ilvdiitiuii. Miitotuclo. 

J*'am. 8 . J*hili tiiduc. ( ephiilic shield bioad, thick and simpk' ; 
shell wliollv mteiiial, thm, spue miieli rediiied, a]>MUii' 
\ery large, r/nhuc Biilish l t \ ptoplitfiuhuus Cluliu>uluta 
l*haueropjithahuu\. ( otpi>duspi\, Biiti.h ('olnln't rplialu' 

T'am. it . — Dofidudur ( eph.ihc ‘-hn Jd endin'; postenoib- in .1 

median jioinl ; shell mt''m.il, Ingelv memhi.iiioiis , no i.ulul.i 
or stomachal pl.itrs. Domhuui S aoaii hus 

Fain. 10. - (iitstropfyi /dar. ( ephalii shield pomti-d behind ; shell 
iiilenial, cliieflv mem I )i anoiis, wilh i.ilulied niuleir, n.iutiloid , 
jiarapodia iormmg Jins Cu',tt Dptci’iut 

Fain. jj. — Ruutinidur. ('e[)lialu. shiejij cnulniimir. with tl'us.il 
integument; no .shell; cleiiitJiinn pii)j« (J mu; Iioim inanlie 
cavjtv. Rututua. 

Fain. 11 ~ Lophoictcuiar .Shell exti tu.d, glo/ndai or ox ocl ; foot 
elong«iled, jiarajUKlia sepaiali 

from ventral surl.ue; genital X 1 - 

duct diawbe. i.oloyc) I "/•/i.'- 

The next t\vree f.vruiVies Innn tb< 
group loiineily kni>wn as 'I'h'io Ci 0 l^ 

som.itous jM'TOpods, 'lhe\ an 1 . 

! all pelagic, llie loot Ix ing iiiUieh ' (j 

liauslormed info a ]>aii ol anlenoi ^ 

tins; eves an* .ibsriit, and the iicr\r‘ | [<,. >hell of ( arolit'i i 

t enl res are com I'll trated on the wn n ubutidUy sei n from the .side 
tral side of till* oesojihagiis ^ J >(,steio-dors;d surface. 

J'aip. ip I..tmai luidac Devtral \nteiO'Ventral snrlai e. 
anima’s, with shell loiled /,, dor.sal .spim*. 

])seiido-sinis1 rally ; o].eri ulum , Mouth of tie* ‘ h» 11 . 
with ‘-mislial spiral ; palhal 

cavity dorsal. I it::a, (iia, Ihitisii. /V» //x, cteiudium present. 

Tam. 1.1 ( vmhuliidftc Adult without sliell ; a snl i-.-pjtheJial 

psi’inloeout h formed t»v < onncctive fj.ssne ; ]>.i11j.i 1 ca\it\ 

vi'ntral L vuthulia. C vmhulinpsts. (Ucha Dcsuutptcfus. 

Fam. IS ( avoltundac Sliell not coileil, syminetmal ; pallial 
cavity \eiitral. Cavoliuia. Clio. (Atrintua. 

'Irihc* J. .An YsioMOKi'if A. Slvll more nj less iiitenial, nnu h 
reduced 01 absent Head bears two pairs n! tentacles. Paiajiodia 
.separate from ventral surface, and generally translornied into 




1 K.. y). >hell of ( avoltt'i i 
nubutaiuy sell! from the .side 
/, Posteio-dorsal surfac.e. 
g, \nteiO'Ventral surlai e. 

I>, Median dor.sal sfum*. 
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swimming lobes. Visceral commissure much shortened, except in 
Aplysia. Genital duct inonaulic ; hermaphrodite duct connected 
witli penis by a ciliated groove. Animals cither swim or crawl. 

Fcini. I. — Aplystidae. Shell partly or wholly internal, or absent ; 
loot long, with well - developed ventral surface. Aplysia. 
Dolabella. Dolahrifer. Aplysiella. Phyllaplysia. Not- 
archua. 

The next six families include the animals formerly known as 
Gyinnoscmiatous I’teropods, characterized by the alisencc of mantle 
and shell, tiie reduction of the ventral surface of the foot, and the 
para])odial lius at the anterior end of the body, They arc all pelagic. 

Fam. 2. —Pmumonodermatidae. Pharynx evaginahlc, with 
suckers. Pncumonodevma. Dexiobranchaca. Sponginbranchara. 
Sckizohrachium. 


I''am. 3. — Clionopsidae. No bucc 
v(*ry long evaginablc prolxiscis ; 
a quadriradiate terminal bran 
ehia. Clionopsiz. 
h'ain. 4. -- Nntohranchaeidae. I ‘os 
terior bruuchii'i triradiatc. Noto- 
hranckaea, 

Fam. ^. — Thliptndontidae. Hcatl 
very largo, not marked off from 
the body ; n<*ither branchia nor 
suckers; tins tiilualed near the 
niiddk' ot the body. Thliptodon. 
lAim, 0. — Clwnidae. No branchia 



Fi«:. 51. Embryo of Cavoliuia 
tridentata. (h'loin Ihilluiir, allei Fol.) 
f/, Anus 

/, Median poiium ol Ww foot 
pH, 1 ‘teiopodial lobe ol the lo<»t. 
Heart 

/, Intestine, 
w, Mouth. 
ot, Otocyst. 
tj, Siiell. 
r, Nephridiiiin. 

A', Oesophagus. 

IT, Sar » ont.iniing niitrili\'e \(>lk. 

wh. Mantle Mviit. 

nu , Snliqiallial C’hainlu’i. 

All, Contractile smns. 


al .ij>pondages or suckers ; a 



Owen.) 

C, 'J'he wingdike lolies of 
the foot. 

d. Median fold of Jiame. 
i , f opuUloiy organ. 
h, Pointed extremity of the 
shell. 

/. Anterior rnarMu ot the 
)i. Stomach. 'shell 

c, Liver. 

u, Hermaphrodite gonad. 


of anv kind ; a short evaginabk' pharynx, Iwaiiug paiicd conical 
buccal appendages or “ ( (>]iluik)cones.” Clionc. PatatUouc. 
lunolcriiia. 

I''ain 7 -- llalopsvihidac. No brancliia ; two long and brain hed 
buccal appendages. Htdopsyi he. 

Tribe 3 i‘i.Er KOHKANCiioMOKrn a. Two pairs ol tentacles 
b'oot without ])ai.)podia ; no pallial cavity, but aluay.s a .single 
ettMiidinrn situated on tin' right side between mantle and loot 
tienital duct iliauhe, without open smninal groove ; mak' .iml 
lemale apertures contiguous X'isceral commissure short, tendency 
to concentration of all ganglia in dorsal side of oesophagus. 

Fam. 1. ^Tvlodinuiar. Shell external and conical ; anterior 
tentacles form a fiontal veil ; ctenidium extending only over 
right .side ; a distinct osphradiiim. Tvlndina. 

I'am. 2. — Vmhrelhdae. Shell external, conical, much flattened ; 
auttM’ior tentacles ver\’ small, and situated with the mouth in 
a notch of the loot below the head ; ctenidium very large. 
Ihnhtelln 

Fam. 3. — Pleutobranchidae. Shell covered by mantle, or absent ; 


anterior tentacles form a frontal veil ; mantle contains spicules. 
Pleufohranchus, Berthtila, HalioiineUa, Oscanius, British. 
Oscaniella. Oscaniopsis, Pleurobranckaea. 

Sub-order 2 . — Nudxbranchia. Shell ab.sent in the adult; no 
ctenidium or osphradiiim. Body generally sliig-likc, and externally 
symmcl rical. Vi.sccral mass not marked off from the foot, except in 
Hedylidae. Dorscil rc.spiratory appendages frequently pre.seiit. 
Visceral commissure reduced ; nervous system concentrated on 
dorsal side ol oesophagus. Marine ; generally carnivorous, and 
brightly coloured, affording many instances of protective resem- 
l>lance. 

Tribe i.— T ritoniomorpha. Liver wholly or partially contained 
in the visceral mass. Anus lateral, on the right side. Usually two 
rows of ramified dorsal apx^endages. Genital duct diaulic ; male 
and female apertures contiguous. 

F'am. 1. Tfitoniidae. Anterior tentacles form a frontal ^’eil ; 
foot rather broad. Tritoma, British. Marionia. 

Fam. 2. — Scyllaeidae. No anterior tentacles ; dorsal appendages 
broad and foliaceoiis ; foot very narrow ; stomach with homy 
jilates. Styllaea, j)elagic. 

F'am. 3.— Phyllirhotdae. No anterior tentacles, and no dorsul 
ajipendag(‘s ; body laterally compre.s.sed, transparent ; jiclagic. 
Phyllirhoe. 

F'am. 4. — Tethyidae. Head broad, surrounded by a funnel-shaped 
velum or hood ; no radula ; dorsal apjiendages foliaceous. 
'Petkys. Melihe. 

F'am. 5. Dendvovntidae. Anterior tentacles forming a scalloped 
frontal veil ; dorsal appeiulages and tentacles similarly ramified. 
Dendrnnotus. Campaspe. 

ham. 6. — Pnrnellidae. l)orsum fiirni.shcd on either side with 
])apillae, at the b.ase of w'hich are ramilied appendages, liornella. 

F'am. 7. Lomanotidae. Body fl«attcned, the two dorsal holders 
prominent and foliaceous. I.nmanntus, liritish. 

Tribe 2 — 1 lORinoMOKPiiA. Body externally .symmetrical; anus 
median, posterior, and generally dorsal, .surrounded by lamified 
pallial a])p«‘ndages, constituting a secondary branchia. Livei not 
lamilied m tht; integuments. Genital duct triaulic. Spicules present 
m the niantk*. 

F'am. 1 Polytcratidue, A more 01 less j>rominent frontal 



Ft . ^^—Ilahpsvchc ^aHdiihaudii, 
Soul. (From Owen.) M uch enlarged ; 
the body wall lemovefl. 


a, Tile nioulli. 

C, The ptcroix)ilial lobes of the foot. 
/, The centrally -placed hxnd-foot. 
rf, /. c, Ihree ))airs of ten tack -like 
procc.sscs ])laced at the sides of 
the mouth, and developed (in all 
firobability) trom the lore- loot. 
o'. Anus, 
y, Cienital pore. 
k, Retractor muscles. 
o and />, The liver. 
u, V, w. Genitalia. 



pygobranchiato Opis- 
thobranchs (dorsal 
view). (l•'Jonl (’.egeii- 
baui, after Alder and 
Hancock.) 
a, Anus. 

hr, Secondary branchia 
surrounding the 
anus. 

/, Cephalic tentacles. 

External to the 
brancliia are seen ten 
club- like ])rocesses of 
the dorsal wall, these 
are the “ cerata 
which are charact<*i- 
i.stically developed in 
another sub-order of 
Opistholiranchs. 


veil ; branchiae non- re tractile. IZuplocamus. Pohrera, British. 
Thecacna, Briti.sli. Aegirus, British. Plocamopherus. Palio. 
Cfimora. Triopa, British. Triopella, 

Fam. 2. — Goniodarididac. Mantle-border projecting ; frontal 
veil reduced, and often covered by the anterior border of the 
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mantle. C$oniodoris^ British. Acanthodoris^ British. Idalia, 
British. Ancitla^ British. Doridunculits. LamcUidotis. An- 
cylodofis, the only fresh- water Nudibranch, from Lake Baikal. 

Fam. 3. — Heterodorididae. No bronchia. Uetefodons. 

Fam. ^.—Dofididae. Mantle oval, covering the head and the 
greater part of the body ; anterior tentacles, ill-de\'oloped ; 
branchiae generally retractile. Doris^ British. Hexabranchus. 
Chromodons. 

F^m. 5, Doridopsidae. Pharynx' suctorial ; noradtila; bninchial 
rosette on the dorsal surtacc, aliovc the mantle - border. 
Doridopsis, 

Fam. 6. — Coramhidae. Anus and branchia posterior, below the 
rnantic-bordcr. Corambe. 

Fam. 7. — Phylliditdae, Pharynx suctorial ; branchiae surround- 
ing th(i body, between the mantle and loot. Phylltdia. 
Fryeria. 

The last throe families constitute the su b- tribe Porostoinata, 
characterized by the reduction ol the buccal mass, w'hich is inodifted 
into a suctorial apparatus. 

Tribe 3. — P'oi idomoopha {Cladohepatica). The wdiole ot the liver 
contained in the integuments and b^guinentary papillae, t'.enital 
duct diaulic ; male and lomale apertures contiguous. The anu.s is 
antero-lateral, except in the Prociomtidae^ m which it i.s median. 
Tcgument.iry papillae not ramified, and containing cniilosacs with 


nematocysts. 

'i. — Kolid id ae. Dorsal jiapilJae spindle-shaped or club- 
shaped. I'.olis, British, h'atdnia^ British. Tey^ipcs, Briti.sh. 
(iomeolis. Citthona. limhletanta. (ialvina. Cnlma. Hero, 

bam. .2. -- Glniicidae. liody liimished with three jiairs of lateral 
lobes, bearing the tegumentary papillae ; loot very narrow ; 
pelagic. Glaurus. 

Fam. 3. — Hedylidne. Body elongated ; visceral mass market! 
oH from foot posteriorly ; ckirsal appendages alisent, or rt'diictid 
to a single pair; spicules in tlie integument, Hedvle 

Fam. i.-- P&eudoverniidae, Head without tentacles; Ixnly 
elongated; amis on right side. PsendnvermiH. 

Fam. 3. Ptoctonotidae. Anns posterior, median; anteiioi 
tentacles, atrophied ; foot broad. Jama, British, l*ioctn~ 
notus, British. 

Fam. - DoUmidae. Bases of the rhinophores surrounded liv 
a sheath ; <lor8al papillae tiiberculatod and club-shap(‘d, in a 
single row on either side of tlie dorsum ; no cmdosacs. J>oto, 
British. Gellina. Hcromovpha, 

Fam. 7. - Piomdae. Dorsal pa])illae with a niembrcmous ex- 
pansion ; male and female ajiertiires at some tlistante from 
each other ; pelagic. I iona. 

Fam. 8. — Pleurophylliifae. Anterior tentacles in the lonn of a 
digging .shield ; mantle without appendages, but resi»ir«ilor\ 
pa])ill«LC beneath the mantle- btndei . Pleufophyllidttt. 

Fam. 0. Thmiatobrayichidae Like tlu‘ last, but wdiollv without 
braiK'hiae. Dennatohranchiis. 

Tube 4 Fi ysiomoi^pha. Liver ramifu's in integuments ami <'X 
tends into dorsal papillae, but there aie no cnidosacs. Genital duct 
always tiiaiilie, and male and l<’niale apertures distant Inmi each 
oth<T No iTiandibles, and radula uiiiserial. Never more than one 
pair ot tentaejes, ami these arc absent in Aldcna an<l some sjiecies 
of / iwdpontia, 

Fam. 1. Iferwaridar. Foot narrow ; dorsal papill.ie linear oi 

fusiform, in several 
scries. H erm a fia, 
Briti.sh. SFliger. At- 
dn iay Jb itish. 

1' a m. 2. Phvllo- 
hranchidar. Foot 
broad ; dorsal pa pi liar 
flattened and tolia- 
c« '0 11 s. 1 ^hyllohra nchus. 
Cvrrt e. 

I' a in. 3. — Plakohran- 
c h id a e. Body d e- 

piessrd, without dorsjil 
ji.ipill.ie, Init with two 
very l.iigc lateral 
pansions, with dorsal 
plicati<ins. Plako- 

bran chits. 

1 ' a m 4 /: / V 7 i d a c. 

Body elongated, wntti 
lateral c-xpansions 
tentacles large ; foot 
narrow Ply si a, 
British. Tridadiia. 

1 ‘'am . 5 . — Limapn niiidac. 
No lateral ex]ian.sions, 
ami no dorsal pajiilkw ; 
iKidv plaiiariform; anus 




Fig. 55. - Dorsal ami Ventral Vievrof 
Pleurophyllidia linratn (Otto), one of 
the Folidomorph Nmlibranchs. (After 
Keferstcin.) 

?), The mouth. 

/, The lamcliitorm siib-pallial gills, 
whieli (as in Patella) rephicc the. 
t>’pical Molluscan ctenidium. 


dorsal, median and posterior. Limapontia, Hntah. Actaeonia^ 


British. Ceuta. 

Order 2 (of the Fiithyneura). I’ilmonata. Eulhvnenroiis 
Gastropoda, probably derived from ance.stral forms .similar to the 


Tcctibrancliiate Opisthobranchia by adaptation to i\, terrestrial lile. 
The ctimidium i.s atrophied, .md the edge of the mantle-skirt is fused 
to the dorsal integument by concrescence, except at one point which 
forms the aperture of the mantle-chamber, thus converted into a 
nearly closed sac. Air is admitted to this sac for respiratory ami 
hydrostatic purposes, and it thus liecomes a lung. An o|,H'rcuIiim 
is present only in Amphifiola ; a contrast being tluis alfordeti with the 
opcrculate pulmoiiate Sticptoneura {Cyclostowa, ^c.), which differ 
in other es.sential features of structure from the Ptilmonata. The 
i^ulinonata arc, like the other Kuthyneura, heimaphrodite, wdtli 
elaborately developed copulatory organs ami aixcssory glands. 
Like other Eiithvneura, they have very numerous small denticles 
on the lingual ribbon. In afjualic Ihilmonala flu; osphradium is 
retained. 

In some Ptilmonata (snails) the fool is extended at right angles 
to the visceral hump, which rise.s from if in tlu* form of a coil as in 
Streptoneura ; in others the visceral huniji is not elevated, but is 
extended W'ith the foot, ami the .shell is small or absent (slugs). 

Pulmonata are w’ideJy distinguished trom a small number of 
Strejitonenra at one lime associated wdlh them on aecoimt of tlu ir 
mantle -chamber being converted, as in Pnlmon.ita, into a lung, and 
the cltmidiiim or branchial ]>hime. aboited. Tlu' terrestrial Slrepto 
iietira (ic'pre.sentcd in England by tlu* eomiuon genus Cydn'^towa) 



Fi(.. 50. — \ Senes ol St vloiuniato]»liorous 1 ’iiliuouala, slunMUg 
li.iiisitional ioims between snail and .slug 

A, Helix pi.niatia. (From Kelersteiii.) 

B, Helicophanta hrcripcs. (p'roin Keteistein, .iii' i Pleilln.) 

(\'J estat rllu haliotidea. (From Kt'ferslein.) 

1 >, Arinn ntcr, the great bl.ick slug, (h’lom Kelersb in ) 

a. Sill'll in A, B, (', shell-sac (ek)sed) in D; ontice leading 
into the subpalhal i hambei (lung). 


have a twisted vi.seeral nerve-loop, an operculum on the loot, a 
complex rlii[)idoglossate or taeiiio-glossate raduki, ami are ol distinct 
sexes. The Jhilmonata li.ive a. sti.iigfit visceral iieive loop, usually 
110 operculum even m the embryo, and a multidcriticul.ite ladula, 
the teeth being equi-lormal ; and tliey arc lieriiiaplirodite Some 
Piiliuoiiata {Linniuray i\.i ) live in Iresh waters although breatliiiig 
air 'I'he remarkable di.scovei v has been made 
that in deep lakes Kiieli l.imnaei do not 
breathe air, but admit water to the lung .sac 
and live at the, bottoin. 'I he lung sac serves 
nmloiibledly as a hydro.static appiiratiis in 
tin* aquatic Pulmonfita, as well as ;)s,sisting 
respiration. 

The s;jme general range of liody-toini is Fig. ti7. Aihvlia 
.shown ill I’lilmoriata la m the lleteroporU fluvintila, a jhib lli- 
and in tlu* Opis'thobrani hia ; at one extreme aqua t if Pul 

wc have snails with coiled visceral hump, at 
the other i vlindrical or flattened slug.s (see 

fig. 56). T.impot-like forms are also found (fig. 57. Aiavlus). I he 
foot is alwavs simple, with its flat crawling surface extending from 
end to end, but in the embryo lAmnaea it .shows a bilober! thar- 
acter, winch leads on to the condition charactcri.sic of Ptcropoda. 



524 


GASTROPODA 


[EUTHYNEURA 


I'lie adaptation of Iho Pnlmonata to tcrn'strial life has entailed 
little iTioditication of the internal organization. In one genus 
{Planofhis) the plasma of the blood is coloured red by haemoglobin, 
this bring the only instance of the pre.si'uce of this body in the bloorl 
of Glossophorous Molhisca, though it occurs in corfiuscles m the blood 
of the bivalves Ar/a and Soleii (Eankester). 

The generative^ apparatus of the snail {IIcHa) may serve as an 
example of the liermaphrodite a])]>aratus common to the Pulmonata 
aiui Opisthobi.uichia (fig. 58). From 
the ovo-te.stis, winch lies near the apex 
of the visceral coil, a common Jierma- 
]>hrodile duct rfi proceeds, winch 
n*ceives the duiL of the compact white i 
albinniaiparous ghind, EW, and then 
becomes much enlarged, the additional 
width being <lue to the development of 
glandular lolds, which are regarded as 
lorrning a uterus it. Where these folds 
ceas(* the common duct splits into two 
j)ortions, a male and a lemah*. The 
inah- duct rd becomes fleshy and 
muscular neai its termination a1 the 
genital ]K»ie, Jonning the penis /». 
Attached lo it is a diverticulum //, m 
which the spermatozoa which liavt* 
descended from the ovo- testis an* 
stored and modelletl into sp'Min lojies 
or spermatopliores, 'I'lie Innale por 
lion of the duct is inoie comph'x. Soon 
tifter (putting the. uterus it is joined by 
a long duct leading from a glandular 
.sac, file .sjHTinalhec.i (Pf). In this duct 
and .sa<' the spi‘rmatophon‘s received 
in copul itioii from another *-nail aie 
lodged. In Hrlix Juntensi^ Uie sj>ernia- 
theca is simple. In other specie.'^ of 
Helix a .second duct (as large m Jlrltx 
ospetsa as the chief one) is given off 
I'lG, 58. 1 lermajihrodite lioni the sjiermalhecal duct, and in the 

l<(I»iodiiclivc Ajiparatus ol n;,tiiral state is closely adherent to the 
the ( larden Snail {//c/i.r /aU' 'Wtdl ol the uleius. This second duel 
has normally no sjieimathecal gland at 
r, Ovo-leslis. its termmatum, which is simple and 

T’c, Hermaphiodite dm t. blunt. Rut in rare ca.st‘s in Heliv 

/w/, Albumini|)ar(ms gland, a second spermatheca is found 

a. Uterine dilatation ot at the (md of this second duct. 1 racing 

the liermaphiodile the widening female duet onwards we 
duct. ‘ ome to the openings the 

(/, Digitate accessoiv digitate aei'essoiy glands </, (/, wl.irh 
gl.iiids on the female juoliablv a.ssist in the formation ol the 
duct. egg capsule, ('lose to them is the r<‘- 

/’s, Calciterous gl.nid 01 iiiarlvahle dait sac />.<, a thick- walled 

dait-sae on the lem.de sac , m the lumen of w hich a cr\stallme 

duct. lour llulecl rod or dait consisting of 

!(/, Speiinalheca or recep- carbonate of lime is lound. It is suj)- 
lacle of the speun in posed t<^ act in .sonic^ w'ay as a .stiinnlaul 
copulation, opening in copulilion, but possibly has to do 
into the iemale due 1 . with the calcareous covering of Ihi* 
vd, Male duet (vas de- egg -capsule*. ( )ther Pulmonata exhibit 
leiens). \aii<itions ol secondai y iiiijioitance in 

/’, Penis. the details ol this hennajihrodite aj)- 

//, f''lagellum. paiatu.s. 

The nervous s\slem of Helix is not 
1a\oui.ible as an example on account ol the iusion ot the ganglia 
to loim an almost uniiorm iing of uer\ous matter aroiiuci tla* 
o<*so])hagus 'I'he pond-siiail (/./»/ lurni.shes, cm the* othci 
haiul, a \(*rv beautilul ca.se ol distinct gangh.i and coiin(*c ! in-; 
colds (lig. S'd J he demonsticilioii which il .illoids ol tht* e.\- 
trc'mc' shorieiiiTig ot the Kulh\ neurons Msteial nei\e loop is mo.sl 
instructive and vahi.dile loi comparison with and e.\planation ol 
the condition ol the iieivous centres in Cc])halo|)oda, as »ilso ol 
some Opisthobraiichia. I’lie ligure (tig. 3 (») is sufticiently desciibed 
in the letteijiress att.ich(*d to it ; the pair ot buccal jviiiglia join«*(l 
bv th(‘ connecliV(*s to the eeiebrals are, as in nio.sL ol our Jiguie.-., 
omitted Ileie we need only turther cliaw* atlc'iitu'm to the osplira- 
dium, cliscoveied by laie.i/e Duthiers, and .shown by Spengt*! to 
.agree in its innervation watli that oigan m all other (Eisliopoda 
On accomil ol the .shortne.ss ol tla* vi.sceial loojj and thi^ ]>ro\iinity 
ot the light visceial ganglion to the cH'sophage.d nerve-nng, tlie nerve 
to the o.sphr.a(liutn .and olfactory ganglion is very long. 'I’he ]>osition 
ol the osjihradium coiiesponds more or le.ss < lo.se I y with that of the 
v.inished right ctenidiiim, with which it is normally associated. In 
Hoi IV and lAmax the osph radium has not been describt'd, and 
pos.sibly its discovtav might clear up the doubts which have 
been raisc'd as to the nature' of th(‘ mantle -chamber of those 
geii(‘i'a. Ill J*lani>rhis, which is sinistral (as are a few other genc*ra 
or exceptional varieties of various Amsopleurou.s Gastropods) 
instead ot being destral, (he osphiaclium is on the left side, 
and rect‘ives its nerve from the lelt visceral ganglion, the 
whole scries ot unilateral organs being reversed. This is, as 



might be expected, wiiat is found to be the case in all “ reversed " 
Gastropods. 

The shell of the Pulmonata, though alw'ays light and delicate, is in 
many cases a well-develcjped spiral “ house," into which the creature 
can withdraw itself ; and, although the toot po.ssesses no operculum, 
yet in Helix tht^ aperture of llie shell is closed in the winter by a 
complete lid, the " hybi*ruaculuiu," more or less calcareous in nature, 
w'hicli IS secreted by the fool. In Clausilia a peculiar modification ot 
this lid exists permanently in tlie adult, attached by an ('lastic st.alk 
to the mouth ol the shell, and known as the " clausilium." In 
Limnaeti'i tlie permanent .shell is jnveeded in the einbrvo by a well 
marked bhell-gland or primitive shell-sac (fig. 60), at one time su]>- 
posed to be tin; develojiing anus, but showm by Eankester to lx* 
identical wdtli the " .sh(‘lEgland " discovered by him in other Mol- 
lusca [Pisidiitnif Pie nr ohrani Indium y Ncritinn, dvc.). .\s in othei 
Ga.stropoda Ani.sopleiira, this shi-ll-.sac may abnormally develop 
a plug ol chitinous matter, but normally it flattens out and dis- 
appears, whilst the caj)-like rudiment ol tlie ])erman(‘nt .shell is shed 
out from the dome-like surface of the visci*ral hump, in llu* centre ol 
W'hich the slicll-.sac existed lor a brit'f jieriod. 

In Clnusiluiy according to the ob.s(;rvations of t'. Gegeubaur, the 
])rimiti\c shell-sac does not flatten out and disajipear, but takes the 
lorm of a flattened clo.sed .sac. Within this clo.sed .sac a plate of cal- 
careous inatlei is develo]»ed, and alter a time the upjier wall of the 
sac dis,i])pt*ais, and the c.'ilcaieoiis jilate continues to grow' as the 
nucleus ol the permanent shell. In the .slug Testacelln (lig. 5b, (') 
the .shell-plate never attains a large* sizi.-, though naked, fti other 
slug.s, n.imely, Limax and ArioUy the slu*Il-sac remains iiermaiiently 
closed ovi'r the shell-plate, whicli in the latter genus conMst.s of a 
granular mass ol carbonate ol lime. The ])(*rmanence of tlie jnimi 
live shell-.s.ic in these slugs is a jxnnt of considerable interest. It i-. 
clear <‘nough that the .sac is of a different origin from that of Aplvsia 
(described in the section treating ol Ojiistholiranchia), being primi- 
tive instead of secondaiy. It seems jirobable that it is identical 
with one ol the oj)i*u stii.s in which each shell-jilalt; of .1 Chiton is 
formed, and the .s(*ries ot ]>late-like imbric.itions w'hieh aie phiced 
behind the single shell-sac (Jii the dorsum of the curious slu:-, Plritii> 
phoritSy sugg«‘st th(* po*>.sibihtv of the fonn.ition ot a s(*iies ot sht'll- 
.s,ics on tin* back ot tliat animal similar to those w'luch we lind in 


Chiton. Whether the closi“d primitive sliell-.sac ol tin* slugs (and 

W'lth it the transient embryonic shell-gland of .all other Molhisca) is 

jnecisely the same thing ,is the closed sac in which the calcareous 

jH*u 01 shell of tht' t’ej)lialopod Sepia and its allies is lormed, 

IS a lull her question 

which we shall con- . pe 

sid(*r wiien dealing 

with the Cephalopoda. 

It is imjioitant here 

to note that Claiistlia pZ 

fiirnishe.^ us with an *-* 

exceiilional instance / 

of the <o////«/c» 7 v'ol the / yj ; T 

shell or sc*creled pro- III' i\ 

duct of the primitive | \ i j \ 

slidl-sac with the I \ / \ 

adult .shell. In most I I / 1 \ 

other Molhisca (.\ni. so- | i\ / 1 \ 

jileurfiiis tiastro}»ods, » I \ I . \ 

Fteropods and C'on- \ / / / I 1 r I / 

chifera) theie isa W'ant V[ I I 1 \ \ / ) / 

of such coalinuily \ // II \ \ ^ / > 

tlu* ])iiiniti\e shell-.s.'ic y / ... \ ^ / 

coutiihiiti*s no lactor / " 

to the j)erinanent shell, 

or only ,i \ery minute l-'it;. 50. — Nervous System of the Pond- 
Knob - like particle Snail, Lininacns staf^nali.Sy as a type of the 
{Xi’Hlinu and Patu- sliort-loojn'd eutliyneurous cmidition. The 
dina). It llattens out short visceral " kxip " with its tlu ee g.mglia 
and disappears belore is lightly -shaded, 
the work ol lorinmg Cerebral ganglion, 
tlie peiinaneiit shell pc'dal g.inglion. 
commences. And just pi^ Pleuicd g.inglhm. 
as there is a break Mxioniin.d ganglion 

at this st.ige, so (.is ^p^ \'is(*eral gan-dion (»1 Die left .side ; op- 
obseived by A. Krohn posite to it is the Msceral ganglion ol 
in Maiseniii luhino- right side, w'hich gives oft the long 

ipita) there may be .1 noive to the olfactory ganglion and 
bre.ik at a later stage, osphiadiiiin a. 

the nantiloid shell Planoihis and in .lininda (Pulmonata, 

formed on the larva allied to Litnnaeus) the olfactory oigan is 
being cast, and .1 new' i^ff n*ci-ives its ner\ e from 

shell ot a ditferent lorm i^jf visceral g.inglion. (Alter Spengcl.) 
being formed atresh on 

the surface of the visceral hump. It is, then, in this sense that we 
may spc.ak of primary, secondary and tertiary shells in MoUiisca, 
lecognizing the tact that they mav be merely phases fused by con- 
tinuity of growth so as to form but one shell, or that in other cases 
they mav Ih' presented to ns as separate individual things, in virtue 
of the non-developnu'ut of the later phases, or in virtiu* of sudden 
changcb in the activity of the mantle-surfucc causing the shedding 
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or disappearance of otic phase of shell-formation before a later one 
is entered upon. 

The development of the aquatic Pulmonata from the crr offers 
consideral)le facilities for study, and that ol Ltmnaeits lias been 
elucidated by E. E. T.ankester, whilst H. Rabl has with remarkable 
skill ajiplied the ituMhod of sections to the study of the minute 
(‘inbryos of Planorbisi, The chief features in the development ot 
Limnae-ns arc exhibiled in lief. 6o. There is not a very large amount 
of lood-material jiresent in the egg of this snail, and accordingly fhe 
cc*lls resulting from division are not so unequal as in many other 
eases. The four cells first Jonued arc of equal size, and then four 
sinall(!r cells are formed by divi.sioii of these four so as to lie at one 
end of fhe first four (t lie pole corresponding to that at which the 
“ directive corpuscles " are extruded and reiUKinh The smaller cells 
now divide and spread over the four larger cells ; at the same timr 
a .space— -the cleavage cavitv or bla.stocoel -forms in the centre of 
the mulberry-like mass. Then the large, cells recommence tht* 
jirocess of di\'ision and sink into the hollow of the s])herc, leaving 
ail elongated groove, the blastopore, on the surface. The invaginat»‘d 
cells (derived from the division of the four big cells) form the endo^ 
derm or areh-entenni ; the outer cells are the ectoderm, 'i'lu* blasto- 
poie now clos('s along the middle part of its course, which coincidiis 



Fig. oo. — Embryo of Limuneus staf>nalis^ at a stage when the 
'J'rochospheie is develojiiug loot and shell-gland and becoming a 
Veliger, seen as a transparent object under slight pressure. (T.an- 


kester.) 

phy Pharynx (stoiiiodaeal in- 
vagination). 

c, 7', Th(v cilia.te(l band marking 
out the velum. 
r<*rebral nerv<’-ganglioii. 

»r, Stiehel's canal (left side), 
lirobably an evane.scent 
cml » ryonic neph ri d i u m . 
s/q The primitive sheU-.sac or 
shell-gland. 

/n‘. The rectal ]M*duncle or 
])edicle of invagination; its 


atbichmeut to the eeto- 
d('rin is coincident with the 
hiii(lnio.st c*xt remit V ot the 
elongated bl.isto])orc of fig. 
3, F. 

/gc, M<*soblastic (s1o'I<*totrophic 
and muscular) trlls iiiv'est- 
hig the l)ik>l>e<l arrh- 
eiifeioii or lateral vesicles 
of invagiuated eiidoderm, 
which will develo]> iiib) liver. 

/, 'I’lu- foot. 


in position with the. future “ foot.” One end of tlie blastopore 
becomes nearly clos< d, and an ingrowth of ectoderm takes place 
around it to form tlie stomodaeum or Ini e-gut and mouth. I’lit; 
other extn'me end closes, but the iiivagiiiatetl endoderm cells remain 
in lontiniiitv with this extremity of the blastojuire, and form tlic 
“rectal ])eduncle ” or “pedicle of invagination” of Kank<*ster, 
although the endoderm cells retain no contact with the middle region 
of the now closed-up blastopore. The anal o])ening tornis at a late 
peritid by a very short ingrowth or proclodaeum coinciding with the 
liliiid termination ol the rectal peclunch* (fig. 6o, pi). 

The body-cavity and the muscular, liliroiis and vascular tissues 
are traced ])artly to two symnietricallv disposed “ mc*soblasts,” 
which bud olf from tlu* invagina ted arch-enteron, partly to cells 
derived from the ectoderm, which at a very early stage is connected 
by long proces.ses with the invaginated endoderm. The external 
form of the embryo goes through the same changes as in other 
Ciastropods, .and is not, as was held previously to J.ankester’s obser- 
vations, cxci'ptional. When the middle and hinder regions of the 
blastopore are closing in, an equatorial ridge of ciliated cells is 
formed, cO!i verting the embryo into a typical trochosjihcre. 

The foot now protrudf*s below the moiitli, and the post-oral hemi- 
sphere of the trochosphere grows more rajiidly than the anterior or 
velar area. The young foot shows a bilobed form. Within the velar 
area the eyes anti the cephalic tent.acles commence to rise up, and 
on tin* .surface of the ])Ost-oral region is formed a cap-like shell anti 
an encircling ridge, which gradu.'illy increases in prominence and 
becomes the freely di‘pending mantle-skirt. The outline ol the veku* 


area becomes strongly emarginatod and can be traced thiough the 
more mature embryos to the cephalic lobes or labial proce.s.scs of the 
adult Limnaeus (fig. 6i). 

Ihe increase of the visceral dome, its .spiral twisting, and the 
gradual closure of the sjxicc overhung bv the mantle-skirt so as to 




Fig. 01. — A, ll, (' Tlnec views ol LimmiCMs in oidrr to 

show the per.si.st(‘uce ol the larval vtdar are*a /•, as the cirruiu-or.il lobes 
ol the adult. ;;;, Mouth ; /, foot ; e, v'elar ;irea, the margin i’ corre- 
sponding with the ciliated h.md w’hich demarcates the velir area 
or velum oi the embryo Gastropoil (see fig. 4, D, E, F, II, I, .•). 
(Original.) 

convert it into a lung-.sac with a small contractile aperture, belong to 
.stage.s ill tlu*. dev’elopiiuMit Liter than .'iiiv rcfuescnted in our figun s. 

We may now revert luieflv to the iiitiTiial organization at a j>erio<I 
when the trocliosphere is beginnuig to show' a. promineuf foot growing 
out from the. area W'h«‘n‘ tlu* mid-regiou of the elongated bla.stopoie 
was situated, and having theretore at oiu* laid ol it Ihe moutli and 
at the other tlie anus. Fig. (>0 ii‘])reseiit.-i .such an embrvo under 
slight compn*^sion .as sta'u l>y transmit teil light. The ciliated l).iud 
ol the lelt .sith* of tlu* vel.ir an‘a is imiicated bv a line extending 
from 7» to c; the loot / is seen between the pharynx ph and ttu' 
])edii.le ol inv'.igination pi. 'Ihe mass of the arch-enteiou or iii- 
vagmated eiuloclermal s,u: h.as taken on .1 bilolM*d lorm, and its cells 
are .swollen (^/V and f^r). '1 his blloberi s«ic bei oiues oitiirly the liver 

in the adult ; tlie intestine ami stomach an* torined irom tlie prdii’le 
of iiiv.'igmation, whilst tin* pJiarynx, oesophagus and crop form from 
the stonioilae.il iriv.iginatiou />//. lo the liglit (in the figure) of the 
reelal peduuck‘ is seen tin* (let']>Iv iuvagiu.it«‘d slu'll-glnnd .s\s, wdth .1 
.seerelioii sh jiiotriiduig from it. '1 in* sliell-glaud is di'stined in 
I imuftriis to become veiy rapidly .slndclied out, .iml to disappear. 
Farther up, within tlu‘ velar ;ne.i, th(‘ rudiments of tin* cerebral 
nerve-ganglion //g are seiMi sejiaialmg trom the ertoilerm. .A remark- 
able cord of cells having .i po-.itiou pisl below the. integument oceans 
on each side of the head, lu the ligun* the corrl ol Ihe h it side is 
seen, mark«*d it This paiied organ consists of .a .string of r«'Ils whkli 
are pertor;ite«l bv a duct opening to t lie extei lor .iiid <*ndiug internally 
ill a flame tell. Such cauuulated eells are ehai.icteristic of the m‘ph- 
ridki oi ni.iny wtirms, ami tlu‘ org.ms thus lormetl in the (‘iiibryo 
Limnaeus aie enibnonic uephridia. 'I he most imptirtant fact about 
them is th.'il they disapfieai, and are in no vi.iv eoiiiieele.d with ttie 
typical ueplintlium ol the jitlull. fu lelensiee to thi*ii first obst’rver 
tliey weie lormeily railed “ Stielu l’s canals.” Otlu r I’ulmou.ita. 
]>os.scss, when embryos, Stiehel's t.iiials in .1 more tullv de\ eloped 
st.ate, for instance, tlu* common slug Limax. Hen* Icx) tlu*y tlis- 
ajipear during eiubryouit' hie. Similar l.irv.il nejihridi.i. occur in 
other (hist ro) >0(1 ;i. In Hu* marim* Strejnoueur.i they an* ectodeimic 
juojectioiis which ultiiua.ti*l\' tall oil ; in the ( )])isthobrauchs they 
an* clo.sed pouclu*s ; in VrJmiina ami ttiflivnni they an; canals as 111 
Ihihuoiiata. 

Marine Puhnnnata — Whilst the Pulmonata are essenti.illy a 
terre.strial .iml ln*sh wab r group, there is om* genu.s of slug-Iiko 



Fig. 62. Ouridimv ti)in:inntin. .1 littoral Ifiilmonate, found on tho 
shores of tlu* Indian and P.iciiic Oceans (Mauritius, Jajian). 

I’ulmon.ates whicli frequent the sea-coiist [Om idium^ fig. 62). Karl 
Semper has shown that tlu*se slugs have, in addition to tlu* usual 
pair of ct.*phalic eyes, a number ol eyes develo)u*d upon tlu* doisal 
integument. These doisiil eves arc; very p(*rfe( t in r-l.ilHinitiou, 
posscs.sing lens, letinal m*rv(*-end cells, retinal j)ignu‘nt and 0]itic 
nerve. Curiously enough, however, thev <lilt<‘r from the cejdialic 
MolIiKScau eve in the lad th.it, .is in tlu; veilebiat** «;ve, the filaments 
of the optic iieive penetrate tlie letiiia, and aie connected with th« 
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surfaces of the nerve-end colls nearer the lens instead of with the 
op]K)sitc end. The bignificance of this arrangement is not known, 
hilt it is important to note, as sliown by V. Henson, S. J. Hickson and 
others, that in the bivalves Pccten and Spondylus^ which also iiave 
eyes iip<m the mantle quite di.stinct from typical cephalic eyes, 
there i.s the same relationship as iii Oncidiidae of the optic nerve to 
the retinal cadis In both Oncidiidae and Pectev the j^allial eyes have 
probably been developed by the modification of tentacles, such as 
coexist in an unmodified form with the eyes. The Oncidiidae are, 
according lo K. Semfx.T, jnirsued as iood by the leaping fish Perioph- 
thalmuSy and the dorsal eyes are of esjiecial value to them in aiding 
them to e.scajw from this enemy. 

Sub-order i.— BASOMMAToriiokA. Jhdmonata with an external 
shell. The head bears a single paii of contractile but not iiivaginable 
tentacles, at the base of which arc* the c^yes. Penis at some distance 
from the female aperture, exce])l in Amphihula and Siphnnai ia. 
All have an osphradium, except the A ut it till due ^ w'hicli arc terres- 
trial, and it is .situated outside the pallial cavity in tho.se forms in 
which water is not admitted into the lung. 'J'here is a veliger stage 
in development, luit the velum is reduced. 

Pam. I. — Auriculidae. Terrcsfiial and iisuallv littoral; gcmital 
duct monaulic, the penis being connected with the aperture by 
iin oixin or clo.sed groove ; shell with a jirominent .spire, the* 
internal partitions oftc*n ab.sorbed and the ajieiture denticulated. 
Auricula. Casstdula. Alexia. Melantpus. Carychium, 
terrestrial, British. Scarabits. Leucouia^ Briti.sli. Blauneria. 
Pedipes. 

Fam. 2. Otinidae. Shell with short spire, and wide o\ ;d aperture ; 
tentacle's short. Otina, British. Cauiptonyx^ terresiiial. 

Fain. 3. -Amphihedidae. Shell spirally coiled ; head broad, 
without prominent tentacles ; foot short, ojierculated ; marine. 
Amphihola. 

Faui. 4. -Sipkouariidae. Visceral mass and shell conical; ten- 
tacles atro|>hk‘d ; lu^axl exjianded ; genital apertures con- 
tiguous ; marine animals, with an uc|uatic pallial cavity con- i 
taiuing stH:oiidary btanchial laminae. Siphonaria. 

Fam. ft.--i'radintidae. Vi.suual ma.s.s and shell conical; head 
ilattened ; pallial cavity aquatic, but without a liraiichia ; 
genital aperture.^ scfm rated, dad ini a. 

Fain. 0. -•Chtliuidae. Shell ovoid, with short spire, wide aperture 
and folded columelUi ; interior pallial lohe tliick ; visceral 
commissure still twistixl. Clnhna. 

Fain. y. - -Limnaeidae. Shell thin, dextral, \sith jirominent spin* 
and oval upertim* ; no inferior pallial lohe. Lnnuacaf British 
A nt phipepka, Br i ti.sli . 

Fam. 8. Pompktdygidae. Six'll dcxlral, hypeislrojihic, animal 
sinisiral. Pompholyx. Chou tt omphalus. 

Fam. <3. — Planorbida^. Visceral mass and .shell siiiistral ; inferior 
])alUal 1 oIk% very proininont, and trausfoi nu'd into a liranchia. 
Planorhis^ British. Pulinm. Miraiesta. 

Fam. 10. - Anoyltdae. Shell louical, not spiral; inferior pallial 
lobe transformed into a luauchia. Antylus^ British. Latia. 
Gfundlachia. 

Fam. II. - Physidar. Visceral mass and shell sinistrally coiled; 
shell thin, with narrow aperture ; no inferior palhal lobe. Physa. 
British. British 

Sul>-order 2.- Srvi ommaio1’Iior\. Pulmonata with two pairs 
of tc'utacles, except Janellidae and Vertigo’, tliuse tentacles aie iu- 
vagiiiahle, and the eyes are home on the .suniniits of the jiosterior 
jKur. Male and female genital aperture.s open into common \'e.sfi- 
liule, exc«‘pt in Vagtnithdac aiul Oiu idndac. Except in Oucidtimif 
there is no longer a veliger stage in develoj>ineiit 

'Iribe 1 . — Holoonatjia. Jaw' sim]de, without a siqM'rior a]>- 
liondage. 

Fam. 1.-- ^elenitidac. Radiila with elongated and ])ointed Uvth, 
like thost* ol tlx* Agiiatlia ; a jaw pmseiit. Plutonin. J rigo- 
iiochluniv'*. 

Fam. 2. -Zouitiiiac. Shell external, smooth, Ix'Uciform or 
flattened 1 ; niduLi with pointed marginal tet'lh. Zonites, 
British. Aiiophuvta. Otpiella. Vitriiui. lit lit arum. 

I'am. 3. Limacidae. Shell internal. I.imax, British. Patma- 
cvlla, Vtocyclus. Parnimion, Amalta. .Igritdnua* 
Maolifnax, Monachroma. Patalimax. Metalimax. 

ham. 4. — PhiUmiycidar. No shell ; mantle ro\x'r.s the whole 
surface of the body ; raiiula with squarish teeth. Philomyt us. 

T''.nu. ^. -Ostracoleihidae. Shell largely chitinous, not .spiral, its 
calcareous apex projecting through a small hole in the mantle. 
Ostracotethe. 

Fam, 6. Artonidae Six'll internal, or absent ; mantle icstiicted 
to the anterior and middle ]>art of the bodv ; ladula with 
squarisli teeth, yf non, British. Geomalacus. Ariolimax. Ana- 
denus, 

l^am. 7. — hfeliddae. Shell with inedtuni spire, external or partly 
covered by the mantle ; genibal apertim' Ixdow the right pos- 
terior tentacle; genital apparatus generally provided with a 
daii-sac and multifid vesicles. Helix, British Pidimus. 

Ilrmphitlia. Berendtia. Cnrhlastvla. Rhoden 

Fam. o.—Endodontidae. Shell external, spiral, generally orna- 
mented with ribs ; fiorders of ajwrture thin and not reflected : 
radula with square teeth ; genital ducts willuuit accessory 


organs. Endodonta, Punettm. Sphytadium. Laoma. Pyra-- 
midula. 

Fam. g.^Orthalicidae. Shell external, ovoid, the last whorl 
swollen, aperture oval with a simple liorder ; radular teeth in 
oblique rows. Orthalicm. 

Fam. 10. — Bulimultdae. Jaw formed of folds imbricated exter- 
nally and meeting at an acute angle near the base. Btdimulus. 
Peltella. Amphtbulimtis. 

Fam. II. — Cylindrellidae. Shell turriculated, with numerous 
whorls, the last more or less detached. Cvhudrella. 

Fam. J2. —Pupidae. Sliell external, with elongated spire and 
numerous whorls, aperture generally narrow' ; male genital 
duct without multifid vesicles. Pupa, British. Eucalodiwn. 
Vertigo, British. Btdtminus, British. Claustlia, British. Balea. 
Zospeum. Megaspira. Strophia. Atiostoma. 

Fam. i^.—.Stenogyridae. Shell elongated, w'itli a more or less 
obtuse summit ; aperture with a .simple border. Achatina. 
Sienogyra. Ferussacia, British, Cionella. Caecxliamlla. 
Azeca. Opcas. 

Fam. 'i4.—'Helicleridae. Shell bulimoid, dextral or siiiistral ; 
radular teeth, expanded at their extremities and multicuspidate. 
Hdicder. Tornatellinn. 

Tribe 2. -Ac.naiha. No jaws; leeth narrow' and ])ointod ; 

I arnivoroiis. 

Fam. 1.- Oleaariidae. Shell oval, elongated, wbh narrow aper- 
ture; neck very long; labial pal])s prominent. Oleacina 
{Glandina). Streptostyla. 

Fam. 2. Testacellidae. Shell globular or auriform, external or 
partly covered by the mantle. Streptaxis. Gihhidina. Aerope. 
Rhyttda. Daudchardia. Testacella. Chlamydophorus, Schizo 

gltKSSa. 

Fain. 3. — Rathouisiidae. No .shell, a carmated mantle coveiing 
tlie whole bofly ; male and female apertures distant, tlu? female 
near the anus. Raikouisia. Atopos. 

Tribe 3. — Elasmognatiia. Jaw with a w'ell-developed dorsal 
.ippendage. 

Fain. Succineidae. Anterior tentacles much reduced; mah* 
and female apertures contiguous but distinct ; shell thin, 
spiral, with short .spire. Siicnnea, British. Homahnyx. Hya- 
hmax. Neohyalimax. 

l'a!ii. 2. —Janellidae. Eiinacil'orm, with internal rounded .shell ; 
mantle very small and liiangular; j)iilmonarv chamber witli 
tracheae; no anterior tentacles. Jniiella. ineitclla. Aneitea. 
Trtboniophorus. 

Tribe 4. -Dttkicmata. Male and female api'rlures distant. 

h'am. 1. — I'aginulidac. No shell; limacilorm ; terrestrial; 
lemale aperture on right side m middle ot body ; anus posterior, 
Vftgifitda. 

h'am. 2. — Oncidiidae. No shell ; limaciform ; littoral ; female 
.qiorture posterior, ix'ar anus; a reduced pulmonary cavity 
witli a distinct aperture. Oncidium. Omidiella, British. 
Peronia. 

ArTiioiuiiES.— L. Boutan, “La C.iu.se jirincqialc de ra.symeliie 
des mollusques gasteropodes," Arch, de zool. expdr. (3), vii. (t8o<)) ; 
A. Lang, “ Versiich einer Erklariing dt*r A.symmelrie der Gaslro- 
jKjder,” ]'ieJtelfahri,SL'hf . naturforsih. GeseMsihaft, Zurich, 3^1 (i8g2); 
A. Robert, “ Recherches siir le developpeiix'iit des Troiiiieb," Arih. 
de zool. expvr. (3), x. (1*103) ; 1 *. IVlseneer, “ Rejxirt on tlie I’tero- 
j)oda,“ Zool. “ Challenger “ Fxpedit. pts. Iviii., Ixv., Ixvi (1H87, 
1S88) ; J*. IViseiieer, “ Protobraiiches aeriens <’t Jhibnones branclii- 
fdres," Atih. de biol. xiv. (1895) , \V. A. flerdmaii, On the Structure 
and Inunctions of the Cerala or Dorsal Pajxllae in .some Nudi- 
bianchial*' Mollusca,'’ Quart Joitin. Mic. Set. (1802) ; J. T. ('uimirig- 
liam, “ On the Structure and Relations ot the Kidney in Aplysii,” 
Mitt. Zool. Stat. Heapel, iv (18S3) ; liohniig, “ Zur feincren Anatomic 
von Rhodope veranvi, Kolliker,” Zeitschr. f. wiss, Ztud. vol. Ivi. (1893). 

Trkatisks. S. P. Woodw'ard, Manual of the Mollusca (2nd ed., 
w'ith appendix, Jxmdon, i8f>9) ; E. Forbes and S. Hanley, History 
of British Mollusta (4 vols., London, 185 0 ; Alder and Jrlancock, 
Monograph of British Nudibranchiate Mollusca (London, Roy. 
Society, 1845) '• Pelseneer, Mollusca. Treatise on Zool., txlited 
by E. Ray I^nkesler, pt. v. (i9o(>) ; E. Ray Lankestei, “ Mollu.sca,” 
in 9th ed. ol this Encyclopaedia, to wdiich this article is much in- 
debted. (J. T. C.) 

GASTROTRICHA, a small group of fairly uniform animals 
which live among Rotifers and Protozoa at the bottom of ponds 
and marshes, hiding amongst the recesses of the algae and 
sphagnum and other fresh- water plants and eating organic 
debris and Infusoria. They are of minute size varying from one- 
sixtieth to one-thrcc-hundredth of an inch, and they move by 
means of long cilia. Two Neutral bands composed of rcguhir 
transverse rows of cilia are usually found. The head bears some 
especially large cilia. The cuticle Nvhich covers the body is here 
and there raised into overlapping scales which may be prolonged 
into bristles. An enlarged, frontal scale may cover the head, and 
a row of scales se[>arales the ventral ciliated areas from one 



GATAKER— GATE 



Krom Zeitsekr^t fur M'rssru- 
schaft ZoohfiUy vol. xHx. p. axj, 
by pcnnissiun of Wilhelm Eii; 
maun. 

Chaetonotiis maxinttis^ 
Klirb , ventral .side. (After 
Zeliiika ) 

l$t\ Bristles surrounding 
the mouth, 
rfs, I^or.sal hri.stbs. 
hCi^ T*o.sterior lateral cilia. 
Ke^ Cuticular dome. 

A/r, Oral cavity. 

/T, Lafeial .sen-sory hairs. 
P/, CTiticiilai plates. 

Sa, Dorsal bri.stle of the 
basal part. 

Sch, I*lates. 

Se^ T^ateral bristles. 

Vh, Point of union of cili- 
ated tr.ict. 
vCiy Anterior group of cilia. 
vS', Ventral bristles of the 
basal part. 


another, whilst two series of alternating rows cover the back and 
side. The body, otherwise circular in section, is slightly flattened 
ventrally. The mouth is anterior and slightly ventral ; it leads 
into a protrusible pharynx armed with recurved teeth that can be 
everted. This leads to a muscular 
oesophagus with a trirad iate lumen, 
which acts as a sucking pump and 
ends in a funnel-valve projecting 
into the stomach. The last named 
is oval and formed of four rows of 
large cells ; it is separated by a 
sphincter from the rectum, which 
opens posteriorly and dorsally. 
'Fhe nitrogenous excretory appara- 
tus consists of a coiled tube on each 
side of the stomach ; internally the 
tubes end in large flame-cells, and 
externally by small pores which lie 
on the edges of the ventral row of 
scales. A cerebral ganglion rests on 
the oesophagus and supplies the 
cephalic cilia and hairs ; it is con- 
tinued some way back as two dorsal 
nerve trunks. The .sense organs are 
the hairs and bristles and in .some 
species eyes. The muscles are simple 
and unstriated and for the most part 
run longitudinally. 

The two ovaries lie at the level of 
the juncture of the stomach and 
rectum. The eggs become very 
large, sometimes half th(* length of 
the mother ; they arc laid amongst 
w ater weeds. I'he male reproductive 
system is but little known, a small 
gland lying between the o\'aries has 
l>een thought to be a testis, and if 
it be, the Gastrotricha arc henna- 
phrodile. 

Zolinka classifies the group as fol- 
lows : — 

Sub-order i . Euic fiTiiYoi.NA with a 
forked tail. 

(i.) Pam. 1 chill vdiflae, without 
bristles. Gener.i ; Ichthydium^ Lepido- 
derma. 

(ij.) Fain. C.haoloaotidae, with 
bristles. Geiiei.i, : Chavtonotus^ 

Chaetura. 

Sub-order 2. - \i*odina, tail not 
forked. Genera : Uasydytes^ Go%sea^ 
Stylnchacta. 

The genus Aspidiophorus recently 
dcscnlxs:! hy Voigt seems in some 
res])ccts intermediate between Lepidodrrma and Chaefonotns, 
Zelinkia and Philosyrtis are two slightly aberrant forms <lcscribed 
by Giard from certain diatumaceou.s .sands. Altogether there must 
be some forty to fifty described specic.s. 

The group is an isolated one and .shows no clear ulfmities with any 
of the great ph)la. Tho.se that are usually dwelt on are treated 
with the Rotifers and Nemaloda and Turhellaria. 

LiTKRATURii. — A. C. Stokiis, The Microscope (Detroit, 1887-1888) ; j 
C. Zelinka, Zeitschr. wiss. Zovl. xlix., i8go, p. 2u<j ; M. Voigt, 
T'orschher. Plan. Th. xi., 1004, ]>. 1 ; A. Giard, C. J\ Soc. Biol. Ivi. 
pp. io6r and 1063 ; R. Daday, Termes. T'uzctek. xxiv. p. 1 ; F*'. 
Zschokke, Denk. Schweiz. Ges. xxxvii. p. 109 ; S. Fllava, Zool. Auz, 
xxviii., 1905, p. 331. (A. E. S.) 

GATAKER, THOMAS (1574-1654), English divine, was born 
in London in September 1574, and educated at St John’s ('ollcgc, 
Cambridge. From 1601 to t6tt he held the appointment of 
preacher to the society of l.incoln’s Inn, w^hieh he resigned on 
accepting the rectory of Rotherhithe. In 1642 he was chosen a 
member of the assembly of divines at Westminster, and annotated 
for that assembly the books of Isaiah, Jeremiah and Lamenta- 1 
tions. lie disapproved of the introduction of the Covenant, ' 
and declared himself in favour of episcopacy. He was one of i 
the forty-seven London clergymen who disapproved of the 
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He w'as married four limes, and died in July 


trial of (Charles I. 

1654. 

His principal works, besides some vohimc.s of sermons are — Oo 
the Nature and Use of Lots (i(>iy), a curious treatise which led to his 
being accused of lavounng games of chance ; Dissertatw de stylo 
Novi Testamenti (1O48) ; Ciinius, sive Adversaria miscellanea^ in 
qttihus Sacrae Scripturae primo, deitnlc aliorum striploritm, locis 
aliquam multis lux redditur (i(>5i), to which was atterwards sub- 
joined Adversaria Posthmna ; and his e<htion ol Marcus Antonimts 
(1652), which, according to Hallam, is the " earliest i*dilion of any 
classical writer published in England with original annotations,” 
and, for the period at w'hich it was wTitten, ])0ssesses remarkable 
merit. His collected works were published at Utrcchl in 1^)98. 

GATCHINA, a towm of Russia, in the government of St Peters- 
burg, 29 m. by rail S. of the city of St Petersburg, in 59'' 34' N. and 
30° 6' E. Pop. (i860) 9184 ; (1897) 14,735. situated in a 
flat, well-wooded, and partly marshy district, and on the south 
side of the town are two lakes. Among its more important 
])uildings are the imperial palace, which was founded in 1770 by 
Prince Orlov, and constructed according to the plans of the 
Italian architect Rinaldi ; a military orphanag(% founded in 
1803 ; and a school for horticulture. Among the few industrial 
c.stablishments is a porcelain factory. At (latchinn an alliance 
w'as concluded between Russia and Sweden on the 29th of October 
1799 - 

gate, an opening into any enclosure for entrance or exit, 
capable of being closed by a barrier at will. 'J’he w^onl is of w'ide 
application, embracing not only the dehmsive entrance ways into 
a fortified place, with wdri<‘h this article mainly deals, or the 
imposing architectural features which form the main entrances to 
palaces, colleges, monastic buildings, &c., but also the common 
five-barred barrier which closes an opening into a field. 'Fhe most 
general distinction that can be made between “door** 

“ gate ” is that of size, the greater entrance into a court contain- 
ing other buildings being the “ gale,” the smaller entrances 
opening directly into the particular buildings the “ doors, ’ or 
that of <'onstriiction, the whole entrance way being a “ gate ” or 
gatew^ay, the barrier which closes it a “door.” A further dis- 
tinction is drawn hy applying ” door ” to the solid harriers or 
“ valve*? ” of wood, metal, ^(c., made in panels and fitted to a 
framework, and “ gate ” to an openwork structure, whether of 
metal or wood (.see further Door and Metal-work). 'J’he 
ultimate origin of the word is obscure ; the early forms appear 
with a palatalized initial Idler, still surviving in such dialectical 
forms as “ yate,” or in Scots “yell.” Jl is probably connected 
with the root of “ get,” in the sen.se either of “ means of access ” 
or of “ holding,” “ receptacle ” ; cf. Dutch gflf/, hole. There may 1 k‘ 
a connexion, however, with “ gale,” now usually spelled ” gait,” 
a manner of walking,* but originally a way, passage; (f. (ler. 
Gas.se, narrow street, lane. 

The entrance throiigli the enclosing walls of a city or fortifica- 
tion has been from the earliest times a plate of the utmost 
imiiortancc, considered archiledurally, socially or tr(»rn the [xiiut 
of view^ of the military engineer. In tlie ICast the “ gate ’ was 
and still is in many Mahommedan countries tht* central ])lace ol 
civic life. Here w'as the .seal of justice and of audience, the most 
important market -plate, the spot wliere men gathered to receive 
and exchange nmvs. The references in the Jlilde to tlit* gates of 
the city in all these varied aspects are inniiinerafile (cf. fieri, xix. 
1 ; Dcut. XXV. 7 ; Ruth iv. i ; 2 Sam. xix. 8 ; 2 Kings ^ ii. r ). Later 
the seat of ju.stioe and of government is transferred to tlie gate oi 
the palace of the king (ct. Dan. ii. 49, and ii. 19), and this 

u.se is preserved to-day in the official title of the .seat of govern- 
ment of the Turkish empire at f 'onstantinople, the “ Sublime 
Porte,” a translation of the Turkish Bub Aliy (bah, gate, and ally, 
high). A full account with many modern instances of Ea.stern 
cu.stnms wall be found in Sir ( hiirles Warren’s article “ (iate ” in 

^ The spelling ” gait ” is confined to this meaning— the onl v literary 
one surviving. In the lorin “gale” it ap])eais dialei t.'illv in this 
sense and in snch iiarticiil.u meanings as a right to run c.Otle on 
common or private ground or as a jiassage way in mines. The prin- 
cipal survival is in names of streets in the north and midlands 01 
England and in Scotland, e.g. Briggatc* at Le(;ds, Wheeler Gate and 
C'istle Gate at Nottingham, Gallow Tree Gate at I.eicester, and 
Canongate and ('owgatc at Edinburgh 



52 8 GATE 


llastings’K Diet, of Bible, P'or the “ pylon/’ the typical gate of 
Egyptian architecture, see Architecture. 

The gates into a walled town or other fortified place were 
n(‘cessarily in early times the chief points on which the attack 
concentrated, and the features, common throughout the ages, of 
flanking or surmounting towers and of galleries over the entrance 
way, arc found in the Assyrian gate at Kliorsabad (cf. 2 Chron. 
xxvi. () ; 2 Sam. xviii. 24). With the coming of peaceful times to 
a city or the removal of the fear of sudden attack, the gateways 
would Uike a form adapted more for ready exit and entrance 
than for defence, though the possibility of defending them was 
not forgotten. Such city gates often had separate oi>enings 
for entrance and exit, and again for foot passengers and for 
vehicles. The (iallo-Roman gate at Autun has four entrances, 
two just witle enoiigli to admit carriages, and two narrow alleys 
for foot passengtTs. A fine example of a Roman city gate, dating 
from the time of ('onstantine, is at Tr^\'es. It is four storeys 
high, with ornamental windows, and decorated with columns 
on each storey. 'I'lie two outer wings project beyond the central 
part, the tw'o entrance ways are 14 ft. wide, and could be closed by 
doors and a portcullis. I'lie chambers in the storeys abo\e were 
used for the pur|>oses of civil administration. Jn more modern 
times city gateways have often followed the type of the Roman 
triumphal arch, with a single wide opening and purely ornamental 
.suf)erstructure. On the other hand, the defensive gate formed 
by an an hway entering as it were through a tower has been 
constantly followed as a type of entrance to buildings of an 
entirely peacidiil character. A fine example of such a gateway, 
originally built lor defence, is at Rattle Abbey ; this wa^ built 
by Abbot Retlynge in w'hen Edw'ard Jll. granted a licence 
to fortify and crcnellatc the abbey. Such gateways are lyi>ical 
of 'J udor palace.s, as at St James's or at Hampton ('ourt, and arc 
th<j most common form in the colleges of Oxford and C ambridge. 
The Tom (late at C hrist C'hurch, Oxford, with its surmounted 
domed bell tow'er, or the cupola resting on (’ohimns at (Jueen's 
('ollege, Oxford, are further examples of the gate an hitt'cturally 
Cf)n.siclered. 

The changes the fortified gateway has undergone in construction 
and the varying relative importance it has held in the .st heme 
of defence follow the lines ot development taken by the history 
of Fortification and Sif:oe(’raft The following is a 

slmrL sketch of the main stages in its history. \ good example 
of the Rtmian fortified city gate still remains at Pompeii. Here 
there is one pas.sage way for vehic les, 14 It. w ide ; this is open to 
the sky. 'I'he two footways on cither side are arched, witli 
openings in the centre on to the central way. The doors of the 
gate are 011 the city side, but a portcullis (eataracta) closed it 
ou the country side. 'I'he g.Oeways of the Roman permanent 
camps (eastra stotivo) were four in number, the fioria praetoria 
and Diitiouwa at either end, with prineipalis drxlra and sinistra 
on the side (see also C’xmp). At iVvensey {Anderida) a small 
postern on the north side of the Roman walls was laid bare 
in i()on-ioo7, in which the passage curves in the thickness of the 
wall, and Iruni a width admitting two men abreast narrow.^ so 
that one alone couM block it. Flanking towers or bastions 
guarded the main enlrances, while in front were built outworks, 
of pali.sades, Ac., to prolec't it ; these were known as pro- 
eastfu or antemuralia, and the entrances to these were placed 
so that they could be flanked trom the main walls. 

In the defence of a lorlified |)lace the gale had not only to be 
protected from sudden surprise, but also had to undergo pro- 
tracted attacks concentrated upon it during a siege. Thus until 
the coming of gunpow’der, the ingenuity ol military engineers 
was exhausted in accumulating the most complicated defences 
round the gateways, and the strength of a fortified place could 
be estimated by the fcwne.s.s of its gates. Viollrl-led )uc {Diet, 
de Varch. do movni •/tje.s.v. A>r/cMakes the Xarbonne and Aude 
gates (E. and WA of Carcassonne as typical instances of this 
complication. The following brief account of the Xarbonne 
Clate (fig. 1), one of the ]>rincipal parts of the work on the fortifica- 
tions begun by Philip the Hold in 1285. will give some idea of 
the varied means of defence, which may be found individually if 


not alw ays in such collective abundance in the fortified gateways 
of the middle ages. Two massive towers flanked the actual 
entrance and were linked across by an iron chain ; over the 
entrance (E) w'as a machicolation, further added to in time of 
war by a hoarding of timlxer ; and an outer portcullis fell in 
front of the heavy iron-lined doors. On to the passage way 
between the first and s(M:ond doors oix‘ucd a scjiiare machicolation 
(Ci) from which the defenders in the upper chambers of the gate 
could attack an enemy that had succeeded in breaking through 
the first entrance or had l^een trapped by the falling of the first 
portcullis. Another machicolation (J) opened from the roof in 
front of the second portcullis and second door. So much for the 
gate itself ; hut Ix^fore an attack could reach that point, the 
following defence.s liad to be passed : an immense circular 
barbican (A) protected the entrance across the moat and through 
the outer eneeinte of the city. This entrance was flanked by a 
m4i.sked return of the wall ((,'), while palisades (P) still further 
hampered the assailant in his passage across the “lists” to the 
foot of tlie gate towers. Here sai)pers would find them.selves 
exposed to a fire from the loopholes and from the machicolated 
hoardings above them, while the projecting horns with which 
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the face of the towers terminated forced them to uncover them- 
.selves to a flanking fire from the indents in the main curtain on 
either side of the tov/cTs. 

The later history of the gateway is merged in that of modern 
fortification. The more elu borate the gate defences the greater 
was the inducement for the besieger to attat'k the walls, and 
improvements in methods of siegeeraft ultimately compelled the 
defender to develop the enceinte from its medieval form of a ring 
wall with flanking towers to the i7lh century form of baslions, 
curtains, Lenailles and ravelins, all intimately connected in one 
general scheme of defence. Hy \'auban's time there is little to 
distinguish the position and defences of the gateways from tlie 
rest ot tlie fortifications surrounding a town. A road from the 
country usually entered one of the ravelins, sinking into the 
glacis, cro.ssing the ditch of the ra\elin and piercing the parapet 
almost at right angles to its proi)er direction (see fig. 2, which 
also shows a typical arrangement of minor communications 
such as ramps and staircases). From tlic interior of the ravelin 
it j)assed across the main ditch to a gate in the curtain of the 
enceinte. The road w as in fact artificially made to wind in such a 
w'ay that itwa,-* kept underfire from the defences throughout, while 
the part of it inside the works was bent so as to place a covering 
muss between the enemy's fire and troops using the road for a 
.sortie. 'J’hus the gate itself was merely a barrier against a coup 
dc main and to keep out unauthorized persons. In conditions 
precluding the making of a breach in the walls, i.e. in surpri'^es 
and assaults de rive foree, the gatew'ay and accompansing 
draw’bridgc continue to play their part in the i6th, 17th and 
i8th centuries, but they seldom or never appear as the objectives 
of a siege en regie. Jn Vauban's w'orks, and those of most other 
engineers, there was generally a postern giving access to the 
floor of the main ditch, in the centre of the curtain escarp. The 
gates of X'auban’s and later fortresses are strong lieavy wooden 


GATEHOUSE- 

doors, and the gateways more or less ornamental archways, 
exactly as in many private mansions of castellar form. In 
modern fortresses the gate of a detached fort or an enceinte dc 
surete is intended purely as a defence against an unexpected 
rush. The usual method is to have two gates, the outer one a 
lattice or portcullis of iron Iws and the inner one a plate of half- 
inch steel armour, backed by wood and loopholed. The defenders 
of the gate can by this arrangement fire from the inner loopholes 
through the outer gate upon the approaches, and also keep the 
enemy under fire whilst he is trying to force the outer gate 



Fig. 2 . — Plan ot (\i\iv Arrangmionls of an i8tfi-('entnr>' Fortress. 


itself. The ditches are crossed either liy (lra>\ bridges or by ramps 
leading tlu* road down to the floor of the dit< h. 

The “ gate " as a barrier to be removed and as an entrance 
to lie passed is of constant occurrence in figurative language 
and in symbolical usage. The gates of the temple of Janus 
at Rome stood oix*n in war and closed in peace. Tlie pylon of 
ancient Egypt had a symbolical meaning in the Book of the Dead, 
and religious significance attaches to the ton'j\ one of the ontwartl 
signs of the Shinto religion in Japan, tlie Buddhist ioran, and to 
the Chinese pai-loo, the lionorilic gateways erected to ancestors. 
The gates of heaven and hell, the gales of death and darkness, 
the w'idc and narrow gates that lead to destruction and life 
(Matt. vii. 13 and 14), arc familiar metapliorical plirases in the 
Bible. In (ireek and Roman legend dreams pass through 
gates of transparent horn it true, if deceptive and false 
through opaque gates of ivory (Hum. Od, xix, 560 sq. ; Virg. 
Aen. vi. 893). (C. Wj:.) 

GATEHOUSE. In the second half of the 16th century in 
England the entrance gateway, wdiich formed part of the principal 
front of the earlier feudal castles, became a diTached feature 
attached to the mansions only by a uall enclosing the entrance 
court. The gatehouse then constituted a structure of some 
importance, and included sometimes many rooms as at Stanway 
Hall, (jloiicestershire, where it measures 44 ft. bv 22 ft. and has 
three storeys ; at W estwood, W'on'estershire, it had a frontage 
of 54 ft. w'ith two storeys ; and at Burton Agnes, \’orkshire, 
it was still larger and was Hanked by great (Ktagonal lowers 
at the angles and had three storeys. At a later period .smaller 
accommodation was provided so that it virtually became a lodge, 
but being designed to harmonize with the mansion it presented 
sometimes a monumental slrueture. On the continent of 
Juirope the gatehou.se forms a much more important building, 
as it formed part of the town fortifications, where it .sometimes 
defended the passage of a bridge across the stream or moat. 
There are numerous examples in h'rance and (Germany. 

GATES, HORATIO (1728-1806), American general, was born 
at Maldon in E.ssex, England, in 1728. He entered the English 
army at an early age, and was rapidly promoted. He accom- 
panied General Braddock in his disastrous expedition against 
Fort Duquesne in 1755, and was severely wounded in the battle 
of July 9 : and he .saw other active service in the Seven \\Mr.‘>' 
W^ar. After the peace of 1763 he purchased an estate in Virginia, 
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w'here he lived till the outbreak of the W'ar of Independence in 
1 775 » when he was named by (Congress adjutant -general. In 1 776 
he was appointed to command the troops which had lately 
retreated from Canada, and in August 1777, as a result of a 
succes.sful intrigue, was appointed to supersede General Philip 
Schuyler in command of the Northern Department. In the two 
battles of Saratoga (q.v.) his army defeated General Burgoyne, 
who. on the 17th of October, was forced to surrender his whole 
army. This success was, however, largely due to the previous 
mannjuvres of Scliuyler and to Gates's siibordimUe officers. Tlie 
intrigues of the Conway Giibal to have \\ ashington superseded 
by Gates completely failed, but Gates was president for a time 
of the Board ot War, and in 1780 w’as placed in rhiet command in 
the South. He was totally defeated at ('amden, S.C.., by Coni- 
wallis on the i6th of August 17S0, and in DeeemtKT was super- 
seded by Greene, though an investigation into his conduct 
terminated in acquittal (1782). He then retired to his Virginian 
estate, whence he remi)\ ed to New York in 1790, after emancipat- 
ing his slaves and providing for those who needed assistance. 
He died in New York on the 10th of April 1806. 

GATESHEAD, a municipal, county and parliamentary 
borough of Durham, England ; on the S. bank of the 'lyne 
opposite Newcastle, and on the North Eastern railway. Pop. 
(iKgi) 85,692; (1901) io(),888. Though one of the largest 
low'ns in the county, neither its streets nor its public building;-., 
except perhaps its ecclesiastical buildings, have much claim 
to architectural beauty. The jiarish church of St Mary is an 
ancient cnu'iform edifice surmounted by a lofty lower ; but 
extensive restoration was nect'ssitated by a fire in 1854 wJiich 
d(*stroyrd a considtTabli* part of the tow'u. The town-hall, public 
library and mechanics’ institute are noteworthy buildings. 
Education is provided by a grammar sehool, a large day school 
for girls, and technical and art schools. 'I'here is a service of 
steam trams in the prini ipal streets, and three fine bridges 
c'onnect the town with Newcastle- npon-Tyne. There are large 
iron works (including foundries and factories for (‘iigines, boilers, 
chains and cables), shifibuilding yards, glass manufactories, 
chemical, soup and candle works, brick and tile works, breweries 
and tannerii‘s. The town also contains a de[)Ol of the North 
Eastern railway, with large stores and locomotive works. Exten- 
sive coal mines exist in the vicinity ; and at Gateshead lull are 
large quarries for grindstones, which are much esteemed and are 
exported to all jiarls ot the world. l.arg(‘ gas-works of the 
Newcastle and Gate.shead (las ('ompany are also situated in the 
borough. The parliamentary borough rctunib one member. 
The corporation consists of a mayor, 9 aldermen, and 27 
councillors. Area, 3132 acres. 

(lateshead (Galeshewed) probably grew up during late Saxon 
times, the mention of the church there in which Bishoj) Walcher 
w'as murdered in 1080 being the first evidence ol settlement. 
'Fhe borougli probably obtained its ( barter during tlu* lollowing 
('entury, for Hugh de Puiset, bi.shop (»1 Durham (1153-1195), 
eonfirmed to his burgesses similar rights to tho.se of the burgesses 
of Newcastle, freedom ol loll within the palatinate and other 
privileges. 'Fhe bishop had a park here in 1348, and in 1438 
Bishop Nevill ajipoinied u keeper of the “ tower. " The position 
of the town led to a struggle w ith Newscast It* over both fishing 
and trading rights. An inquisition of 1322 declared that the 
water of the 'I’yne was divided into three parts : the northern, 
belonging to Northumberland ; the southern t(j Durham ; and 
the central, common to all. At another in(|ui.sition held in 1336 
the men of (iateshead claimed liberty of trading and fishing 
along the coast of Durham, and freedom to sell their fish where 
they would. In 1552, on the t(inporary extinction of the 
diocese of Durham, Gateshead was attached to Newcastle, but 
in 1554 was regranted to Bishop Tunstall. As compensation 
the bishop granted to Newc astle, at a nominal rent, the ( lateshead 
salt-meadows, with rights of way to the High Street, thus 
abolishing the t(»ll pievioush' paid to tlie hishcjp. During the 
next century Bishop 'lunstall’s .successors incorporated nearly 
all the various trades of Gateshead, and Cromwell continued 
this policy. The town government during this period was by 
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the bishop’s bailiff, and thr holders of the burgages composed 
the juries of the bisho{)’s courts leet and baron. No charter of 
incorporation is extant, but in 1563 c-ontests were carried on 
under the name of the bailiffs, burgesses and commonalty, and 
a list of tK)rough ar counts exists for i6()6. The bishop appointed 
the last borough bailiff in 1681, and tliough the inhabitants in 
1772 petitioned for a bailiff the town remained under a steward 
and grassinen until the 19th century. As part of the palatinate 
of Durham, Gateshead was not represented in parliament until 
1832. At the inquisition of 1336 the burgesses claimed an annual 
fair on St Peter’s Day, and depositions in 1577 mention a borough 
market held on Tuesday and Friday, but these were apparently 
extinct in Camden’s day, and no grant of them is extant. The 
medieval trade seems to have centred round the fisheries and the 
neighbouring coal mines which are mentioned in 1364 and also 
by Iceland. 

GATH, one of the five chief cities of the Philistines. It is 
frequently mentioned in the historical books of the Old Testament, 
and from Amos vi. 2 we conclude that, like Ashdod, it fell to 
Sargon in 7 1 1 . Its site appears to have been known in the 4th 
century, but the name is now lost. Eusebius (in the Onomasticon) 
places it near the road from EleuthcrojM)lis (lleit Jibrin) to 
Diospolis (Ludd) about five Roman miles from the former. Tlie 
Roman road between these two towns is still traceable, and its 
milestones remain in places. East of the road at the required 
distance rises a white cliff, almost isolated, 300 ft. high and 
full of caves. On the top is the little mud village of Tell es-Safi 
(“ the shining mound ”), and beside the village is the mound 
which marks the site of the Crusaders’ castle of Blanchegarde 
(Alha Custodia), built in 1144. lell es-Silfi was known by its 
pre.sent name as far back as the i2lh century ; but it ap[)ears 
not improlxible that the strong site here existing represents 
the ancient Gath. The cliff stands on the south side of the 
mouth of the Valley of Ji^lah, and (Jath appears to have been 
near this valley (i Sam. xvii. 2, 52). This identification is not 
certain, but it is at least much more probable than the theor)' 
w'hich makes (iath, Eleutheropolis, and Heit Jibrin one and the 
same place. 'Fhe site was partially excavated by the Palestiiu* 
Exploration Fund in 1899, and remains extending in date 
back to the early f'anaanitc period were fliscovered. 

GATLING, RICHARD JORDAN (1818-1903), American in* 
ventor, was born in Hertford county, North Carolina, on the 
1 2th of September i8i8. He was the son of a well-to-do planter 
and slave-owner, from whom he inherited a genius for mechanical 
invention and whom he assisted in the construction and perfecting 
of machines for sow ing cotton seeds, and for thinning the plants. 
He w'as well educated aiul was successively a school teacher and a 
merchant, spending all his spare time in developing new inven- 
tions. In 1839 lie perfected a practical screw propeller for .sLeain- 
Units, only to find that a patent had been granted to John 
i‘>iesson for a similar invention a few months earlier. He estab- 
lished him.selt in St Louis, Mi.ssouri, and taking the cotton- 
sowing machine as a basis he adapted it for sowing riee, wheat and 
other grains, and established factories for its manufacture. The 
introduction of these machines did much to revolutionize the 
agricultural system in the country. Becoming interested in the 
study of medicine through an attack of smallpox, he completed a 
course at the Ohio Medical ( ollege, taking his M.D. degree in 1S50. 
In the same year he invented a hemp-breaking machine, and" in 
1S57 a steam plough. At the outbreak of the Civil War he was 
living in Indianapolis, and devoted himself at once to the perfect- 
ing of fire-arms. In 1861 he conceived the idea of the rapid fire 
machine-gun which is associated with his name. By 1862 he 
had succeeded in perfecting a gun that would discharge 350 
shot.s per minute ; but the war was practically over l>efore the 
I‘>dcral authorities consented to its official adoption. From that 
time, how'ever, the success of the invention was assured, and 
within ten years it had been adopted by almost everv civilized 
nation. (Satling died in New York City on the 26th of February 

CATTY, MARGARET (1809-1873), English writer, daughter of 
the Rev. Alexander Scott (1768-1840), chaplain to Lord Nelson, 


I was bom at Burnham, Essex, in 1809. She early began to draw 
and to etch on copper, being a regular visitor to the print-room 
of the British Museum from the age of ten. She also illuminated 
on vellum, copying the old strawberry borders and designing 
initials. In 1839 Margaret Scott married the Rev. Alfred Gatty, 
D.l)., vicar of Eccle.sfield near Sheffield, subdean of York 
cathedral, and the autlior of various works both secular and re- 
ligious. In 1842 she published in association with her husband a 
life of her father ; but her first independent work was The Fairy 
Godmother and other Tales, which appeared in 1851. This was 
followed in 1855 by the first of five volumes of Parables from 
Nature, the last being published in 1871. It was under the nom 
de plume of Aunt Judy, as a pleasant and instructive writer for 
children, that Mrs Gatty was most widely known. Before start- 
ing Aunt Judy s Magazine in May 1866, she had brought out 
Aunt Judy s Tales (1858) and Aunt Judy s Letters (1862), and 
among the other children’s books which she subsequently 
published were Aunt Judy's Song Book for Children and The 
Mother s Book of Poetry, “ Aunt Judy ” was the nickname given 
by her daughter Juliana Horatia Ewing {q.v.). The editor of the 
magazine was on friendliest terms with her young corre- 
spondents and subscribers, and her success was largely due to the 
sympathy which enabled her to look at things from the child’s 
point of view. Besides other excellences her children’s books 
are s|)ecially characterized by wholesomeness of sentiment and 
cheerful humour. Tier miscellaneous writings include, in addition 
to several volumes of tales, The Old Folks from Home, an account 
of a holiday ramble in Ireland : The Travels and Adventures of 
Dr Wolff the Missionary (i86i), an autobiography edited by 
her ; British Sea Weeds (1862) ; Waifs and Strays of Natural 
History (1871); A Book of Emblems and The Book of Sun- 
Dials (1872). She died at Ecclesfield vicarage on the 4th of 
October 1873. 

GAU, JOHN {c, 1495-.^ Scottish translator, was born at 
Perth towards the close of the 15th century. lie was educated 
in St Salvator’s ('ollege at St Andrews. He appears to have been 
in re.sidence at Malmt) in 1533, perhaps as chaplain to the Scots 
community there. In that year John Hochstraten, the exiled 
Antwerp printer, issued a book by CLau entitled : The Richt vay 
to the Kingdome of Heuine, of which the chief interest is that it is 
the first Scottish book written on the side of the R<*formers. It is 
a translation of ('hristiern Pedersen's Den retteifey till Hiemmerigis 
Rige (Antwerp, 1531), for the most part direct, but .showing 
intimate knowledge in places ot the German edition of Urbanus 
Rhegius. Only one copy of Gau's text is extant, in the library of 
BrUweJl Court, Bucks. It has been assumed that all the copies 
were shipped from Malind to Scotland, and that the cargo was 
intercepted by the Scottish officers on the look out for the 
lieretical works which were printed abroad in large numl>ers. 
This may explain the silence of all the historians of the Reformed 
Church-— Knox, C'alderwood and Spottiswood. Gau married in 
1536 a Malmii citizen’s daughter, bearing the Christian name 
Birgitta. She died in 1551, and he in or about 1553. 

7 lu*, first relereiice to the Rtcht Vav a]>pearc(l in Chalmers's 
Calfdvnia, ii. 61O. Chalmers, who was the owner ol the unique 
volume before it passed into the Bntwell Court collection, considered 
it to be an oritjinal work. David Laing j)rint(;d extracts for tlio 
Bannat>Tie Cliil) {M^scellan\, lii., 1855). The evidence that tlic 
l)Ook is a translation was first Riven by Soiinenstem Wendt in a 
paper “ Om Kefonnatorema i Mahno," in Rorclam’s Ny Kirke- 
historiske i>antltnger^ ii. (Cofienluigcn, i8(kj)- A complete edition wns 
edited by A. F Mitchell for the Scottish Text Society (1888). See 
also Lorimer's Patrick Hamilton. 

GAUDEN, JOHN (1605-1662), English bishop and writer, 
reputed author of the Eikon BasiUke, w^as bom in 1605 at May- 
land, Essex, where his father was vicar of the parish. Educated 
at Bury St Edmunds school and at St John’s College, Cambridge, 
he took his M.A. degree in 1625/6. He married Elizabeth, 
daughter of Sir William Russell of Chippenham, Cambridgeshire, 
and was tutor at Oxford to two of his wife’s brothers. He seems 
to have remained at Oxford until 1630, when he became vicar of 
Chippenham. His sympathies were at first with the parlia- 
mentar)" party. He was chaplain to Robert Rich, second carl of 
Warwick, and preached before the House of Commons in 1640. 
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In 1641 he was appointed to the rural deanery of Booking. 
Apparently his views changed as the revolutionary tendency of 
the Presbyterian party became more pronounced, for in 1648/9 
he addressed to Lord Fairfax A Religious and Loyal Pro- 
testaSion , . . against the proceedings of the parliament. Under 
the Commonwealth he faced both ways, keeping his ecclesiastical 
preferment, but publishing from time to time pamphlets on behalf 
of the Church of England. At the Restoration he was made 
bishop of Exeter. He immediately began to complain to Hyde, 
earl of ('larendon, of the poverty of the see, and based claims for n 
better benefice on a certain secret service, which he explained on 
the 20th of January 1661 to be the sole invention of the Eikon 
Basilike, The Pourtraicture of his sacred Majestic in his Solitudes 
atid Sufferings put forth within a few» hours after the execution of 
Charles 1 . as written by the king himself. To which Clarendon 
replied that he had been before acquainted with the secret and 
had often wished he had remained ignorant of it. (Jauden 
was advanced in 1662, not as he had wislied io the see of 
Winchester, but to Worcester. He died on the 23rd of May of 
the same year. 

The evidence in favour of Cauden’s authorship rests chiefly on 
his own assertions and tho.se of hi.s wife (who after his death sent 
to her son John a narrative of the claim), and on the fact that it 
was admitted by ("larendon, who should have had means of being 
acquainted with the truth, (iauden’s letters on the subject are 
printed in the appendix to vol. iii. of the Clare fid oji Papers. The 
argument is that Cauden had prepared the book to inspire 
sympathy with tlu; king b}’^ a representation of his pious and 
forgiving dispo.sition, and so to rouse public opinion against his 
execution. In 1693 further correspondence between (lauden, 
(’larendon, the duke of York, and Sir ICdward Nicholas was 
published by Mr Arthur North, who had found them among the 
papers of his sister-in-Uuv, a daughter-in-law of Bishop Gauden ; 
but doubt has been thrown on the authenticity of these papers, 
(lauden stated that he had begun the book in 1647 and was 
entirely responsible for it. But it is contended that the w'ork was 
in existence at Naseby,* and testimony to Charleses authorship 
is brought forward from various witnesses who ha<l seen (‘harles 
himself occupied with it at various times during his imprisonment. 
Jt is stated that the MS. was delivered by one of the king's agents 
to Edward Symmons, rector of Raino, near Booking, and that it 
was in the handwriting of Oudart, Sir Ed ward Nicholas’s secretary. 
The internal evidence has, as is usual in such cases, been brought 
forward as a conclusive argument in favour of both contentions. 
Doubt was thrown on Charles's authorship in Milton’s Eiknnok- 
/fl5/r.s* (1640), which w'as followed almost immediately by a royalist 
answer, The Princely Pelican. Royall Resolves — Extracted from 
his Majesty's Divine Meditations, with satisfactory reasons . . , 
that his Sacred Person was the only Author of them {lim)). 7 'hc 
history of the w'hole controversy, which has been several limes 
renewed, was dealt wdth in (dirislopher Wordsworth’s tracts in 
a most exhaustive way. He eloquently advocated Charles’s 
authorship. Since he wrote in 1829, some further evidence has 
been forthcoming in favour of the Naseby cojn'. A c orrespond- 
ence relating to the French translation of the work has also 
come to light among th^ papers of Sir lulward Nicholas, None of 
the letters show' any doubt that King ('harles was tlie author. 
S. R. Gardiner {Hist, of the Great Civil War, iv. 325) regards Mr 
Doble’s articles in the Academy (May and June 1883) as finally 
disposing of Charles’s claim to the authorship, but this is by no 
means the attitude of other recent writers. If (hiuden w^as the 
author, he may have incorporated papers, kc., by ('harles, who 
may have corrected the w'ork and thus been joint-author. This 
theory would reconcile the conflicting evidence, that of those w'ho 
saw Charles writing parts and read the MS. before publication, 
and the deliberate statements of Ciaudcn. 

See also the article by Ricliard Hooper in the Diet. Nat. Jiiog. ; 
Christopher Wordsworth, Who wrote Eikon Basilike ? two letters 
addressed to the archbishop of Canterbury (1824), and Kin^ Charles 
the Eirstt the Author of Jeon Basilikd (1828) ; H. J. Todd, A Letter 

' See a note in Archbishop Tenison's handw'ritini{ in his copy of the 
Eikon Basilike preserved at T.amlKith Palace, and quoted in Almack's 
Bibliography, p. 15. 
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to the Archbishop of Canterbury (oncerning Eikon Basilike (1825) • 
Bishop Gauden, The Author of the Ldn Basthkd {1829); W. 
Broughton, A Letter to a I' t lend (1826), Additional licasons . . . 
(^824)), supporting the coulenlioii in favour of Dr r.aiidcn ; Mr 
E. J. T.. Scott’s introduction to his rejirinl (1880) oi the original 
edition ; articlc.s in the Academy, May and ]une 1883, liv Mr C. K 
Doble : another reprint edited by Mr Hilward Almack lor' the King’s 
Classics (T904) ; and Edward Almack, Bddiop aphy of the Kind's. 
Book (1896). This last book contains a sutninary cif tlie arguments 
oil either side, a full liibliography of woiks on the subject, and 
lacsimiles of the title pages, with full dcscrij'itions of the various 
extant copies. 

GAUDlCHAUD-BEAUPRfi, CHARLES ( 1789-185.]), French 
botanist, wa.s born at Angouleme on the 4th of September 1789. 
He .studied jiharmacy first in the shop of a brolher-in-law' at 
Cognac, and then under \\ J. Robiquet at Paris, when* from 
R. L. Desfontaines and L. ('. Richard lie acipiired a knowledge 
of botany. In April 1810 he was appointed dispcn.ser in the 
military marine, and from July i8ii to the end of 1814 he served 
at Antwerp. In 1817 he joined the corvette “Uranic'’ as 
pharmaceutical botanist to the circumpolar expedition com- 
manded by D. dc krcycind. The wreck of the vessel on the 
Falkland Tsl(‘s, at the close of 1819, deprivetl him of more than 
half the botanical collections he had made in various parts ol 
the world. In 1830-1833 he visited C hile, iVru and Brazil, and 
in 1836-1837 he acted as botanist to “ La Bonite ” during its 
circumnavigation of the globe. His theory accounting for the 
growth of plants by the supposed coalescence of elcmcntar> 
“ phytons ” involved him, during the latter years of his life, 
in much controversy with his fellow-botanists, more especially 
(\ F. B. dc Mirbel. He died in Paris on the i6th ol January 1854. 

Besides ax.oounts of his vtiyagt's round the workl, (hiudicliaud- 
Beaupre wrote '* Lett res sui l ‘oJgaiiogJ7ij»ltie <-t l.i phy.siologie,” 

! .hih de hotanujue, 11, 1H8]; ” Kechciclies geiier.jlis .sin I'organo- 
grapliK',” tVt . (piize i*ssay, 1835), Mhn. de VAindemic da Siteufe'>, 
t. viii. and kindiid tre.itises, with memoirs on the potato blight, tin* 
multiplication of biilbon.-. jilants, the increase! in diaimdei ol dicoty- 
ledonous plants, and other sub]ecls , and Refutation de Unites k\ 
objections contie Ics nouveaux pnmtpcs physiolo^iques (1852). 

GAUDRY, JEAN ALBERT (1827-1908), French geologist mid 
palaeontologist, was born at St Gerinain-en-Layi‘ on the ifith 
of September 1827, and wa.s educated at the* college, Stanislas. 
At tli<‘ age of twenty-fixe he made explorations in (yprus and 
Greece, residing in llu* latter country from 1855 to i860. lie 
then investigated the rich deposit of fossil vcrtebrala at PikcTini 
and brought to light a remarkable mammalian fauna, Miocene 
in age, and intermediate in its forms between luiropcan, Asiatic 
and African types, lie also published an account of the gi'ology 
of the i.sland ol ('vpriis (Man. Sm . Geol. dc Inaiuc, 1862). In 
1853, 'vhilc still in Cyprus, he w’as appointed assistant to A. 
d’Orbigny, who was the first to hold the chair of palaeontology 
in the imisc!um of natural history at Paris. In 1872 he succeeded 
to this important post ; in 1882 he was elected member of the 
Ac ademy of Sciences ; and in 1900 lie presided over the meetings 
of the eighth International ('uiigress of Geolog) then held in 
I^iris. He died on the 27th of Novemlx^r 1908, lie is distin- 
guished for his researches on fossil mammalia, and for the su[)pi»rl 
which his studies have rendered to the tlieorv of evolution. 

PcHMCA'i losrs. -Amnuiux fnssiles et f^enUtgie de VAttique {2 vols , 
iS(y2 1867) : Cours de paleoniolof^ie (187^) ; Anttnuux ftfS'nle^ du 
Mont IMron (1873) ; I.es Bnihainements du mondo animal dans 
les temps f'rologiqifes {MummifCres Teitiuire^, 1878 ; J-ossilc'i 
primaircs, 18S3; J'tt.ssilcs scunidaires, 1890); l^ssui de paleon- 
toUtPie philosophique (i8yb). Brirl niciiioir willi jKutt.iil iii Creol. 

Mag. (iV»3), p. 4«). (H. B. W.) 

GAUDY, an adjective meaning show)', ver)' bright, gay, 
e.spccially wnth a sense of tasteless or vulgar extravagance, ol 
colour or ornament. The accurate origin ol the various senses 
which this word and the substantive “ gaud ” have taken are 
somewhat dillicult to trace. They arc all ultimately to be referred 
to the Lat. gaudere, to rejoice, gaudium, joy, som<‘ of them 
directly, others to the I'rench derivative gaiidir, to rejoice, and 
O.Fr. gaudie. As a noun, in the sense of rejoicing or feast, 
“ gaudy ” is still used of a commemoration dinner at a college 
at the university of Oxford. ** Gaud,” meaning generally a toy, 
a gay adornment, a piece of showy jewelry, is more specifically 
applied to larger and more decorative lieads in a rosary. 
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GAUERMANN, FRIEDRICH ('1807-1862), Austrian painter, 
son of the landscape painter Jacob Gauermann (1773-1843), 
was born at Wiesenbach near Gutenstein in Lower Austria 
f)n Uic 20th of September 1807. It was the intention of his father 
that he should devote himself to agriculture, but the example 
of an elder brother, who, however, died early, fostered his inclina- 
tion towards art. Under his father’s direction he began studies 
in landscape, and he also diligentl)' copied the w^orks of the chief 
masters in animal painting which were contained in tlie academy 
and court lilirary of Vienna. In the summer he made art tours 
in tlie districts of Styria, Tirol and Salzburg. Two animal pieces 
which he exhibited at the Vienna Exhibition of 1824 w^ere regarded 
as remarkalile productions for his years, and led to his receiving 
commissions in 1825 and 1826 from Prince Metternich and 
Caraman, tlie French amliassador. Ilis reputation was greatly 
increaficd by his picture “ The Storm,” exhibited in 1820, and 
from that time his works were much sought after and obtained 
corre.spondingly high prices. ITis “ Fiekl Labourer ” was regardeil 
by many lus the most noteworthy picture in the Vienna exhibition 
of 1834, and his numerous animal pieces have entitled him to a 
jdace in the first rank of painters of that class of subjects, 'fhe 
|X*culiarity of his pictures is the representation of human and 
animal figure.s in connexion with appropriate landscapes and in 
characteristi(‘ situations so as to manifest nature as a living 
whole, and he particularly exc'cls in depicting the tree life oi 
animals in wild mountain scenery. Along with great mastery 
of the U^chnicalities of his art, his works exhibit patient and keen 
(jfjservation, free and correct handling of details, and bold and 
clear colouring. He died at Vienna on the 7th of J uly i8()2. 

Many of his ]ucturcs have been engraved, and after his deatli a 
selection of fifty-tfireo ol his works was prepared for this purpose 
by the Austrian Ktni<itvvn'in (Art Union). 

GAUGE, or (iAOK (Med. Lat. gaiijay jau^ia, Fr. jauge, perhaps 
conne('tocl with Fr. yn/c, a bowl, galoUj gallon), a standard of 
measurement, and also the name given to various instruments 
luul aji|)lian('es In’ which measurement is cfTected. I’he word 
seems to have been primarily used in connexion with the process 
of ascertaining the contents of wine casks ; the name gauger 
is still applied to certain custom-house officials in the Ihiited 
Suites, and in Scotland it means an exciseman. Thence it was 
extended to other measurements, and used of the instruments 
iKsed in making them or of the standards to wdiich they were 
referred. In the iiuchanical arts gauges are employed in great 
variety to enable the workmen to ascertain whether the object 
he is making is of the proper dimensions (see Tool), and similar 
gauges of Mirious lorrus are employed to ascertain and to specify 
the sizes (»f inanufai'tured articles such as wire and .screws. A 
rain gaiigi* is an appanitus for measuring the amount of the 
rainfall *it any localit) , and a wind gauge indicates tin; pressure 
and forc'e of the wind. 'I’lie boilers of steam engines are provideil 
with a water gauge and a steam or fircssiire gauge. The purpose 
of the former is to enable the attendant to .see whether or not 
there is a sulliciiait quantity of water in the boiler. It consists of 
two cocks or laps communicating with the interior, one being 
jdaced at the lowest point to whicli it is permissible for the water 
10 fall, and the other at the ])oint above which it should not rise ; 
a gla.ss tulx? connects the two cocks, and when they are both open 
the water in this stands at the same le\el as in the boiler. The 
steam gauge shows the pressure of the steam in the boiler. One 
of the commonest form.s, known as the Bourdon gauge, depends 
on the fact that a curved tube tends to straighten itself if the 
pressure within it is greatiT than that outside it. This gauge 
therefore consists of a curved or I'oileil tube of elastic material, 
and preferably of elliptic* .section, connected with the boiler and 
arranged w ith a multiplying gear so that its bending or unbending 
actuates a pointer moving over a graduated scale. 1 f tlie pressure 
within the tulx* is less than that outside it, the tube tends to 
bend or coil itself up further ; with a pointer arranged as before, 
the gauge then becomes a Naciium gauge, indicating how far 
the pressure in the vessel to which it is attached is below that 
ol the atmosphere. In railway engineering the gauge of a line 
is the distance bctwi cn the two rails (sec R ailway). In nautical 


language, a ship is said to have the weather gage when she is 
to windward of another, and similarly the lee gage w^hen to 
leeward of another ; in this sense the word is usually spelt “gage,” 
a spelling which prevails in America for all senses. 

GAUHATI, a town of British India, in the Kamrup district 
of Eastern Bengal and Assam, mainly on the left or south, but 
partly on the right bank of the Brahmaputra. Pop. (1901) 
14,244. It is beautifully situated, with an amphitheatre of 
wooded hills to the south, but is not very healthy. There arc 
many evidences, such as ancient earthworks and tanks, of its 
historical imf)ortancc. During the 17 th century it was taken 
and retaken by Mahommedans and Ahoms eight times in fifty 
years, but in 1681 it became the residence of the Ahoni governor 
of lower Assam, and in 1786 the capital of the Ahom raja. On 
the cession ol .Assam to the British in 1826 it was made the seat 
of the Britisli administration of Assam, and so continued till 
1874, when the headquarters were removed to Shillong in the 
Khasi hills, 67 m. distant, with which Gauhali is connected 
by an excellent cart-road. Two much -frequented places of 
Hindu pilgrimage are situated in the immediate vicinity, the 
temple of Kamakhya on a hill 2 in. west of the towm, and the 
rocky island of I'mananda in the mid-channel of the Brahma- 
putra. Gauhati is still the headquarters of the district and of 
the Brahmaputra X'alley division, though no longer a military 
cantonment. Jt is the river terminus of a section of the Assani- 
Jiengal railway. There are a second-grade college, a government 
high school, a law class and a training school for masters. 
Gauhati is an important centre of river trade, and the largest 
seat of commerce in Assam. Cotton-ginning, flour-milling, and 
an export lradt‘ in mustard seed, cotton, silk and forest produce 
are carried on. Gauhati suffered very severely from the earth- 
quake of the i2lh of lune 1897. 

GAUL, GILBERT WILLIAM (1855- ), American artist, 

was born in Jersey (*ily, New Jersey, on the 31st of Man b 1855. 
He was a pupil of J. G. Brown and L. K. Wilmarth, and he 
became a painter of military pictures, portraying incidents of 
the American ('ivil W ar. He was elected an associate of the 
National Academy ol Design in 1880, and in 1882 a full 
academician, and in the latter year became a member of the 
Society of American Artists. His important works include : 
“ ('barging the Battery,” “ News from Home,” “ Cold Comfort 
on the Outpost,” “ Silenced,” “ On the Look-out,” and “ (ujerillas 
returning from a Raid.” 

GAUL, the modern form of the Roman Gallia, the name 
of the two chief districts known to the Romans as inhabited 
by Celtic -speaking peoples, {a) Gallia CisaljnHa (or Citerior, 
'* Hither ”), /.c. north Italy between Alps and Apennines and 
{b) the iar more important Gallia Transalpina (or llterior, 
” Further ”), u.sually called Gallia (Gaul) simply, tlie land 
bounded by the Alps, the Mediterranean, the Pyrenees, the 
Atlantic, the Rhine, i.e. modern France and Belgium with parts 
of Holland, G(Tniany and Switzerland. The Greek form of 
Gallia was TaA-aTMt, but Galatia in Latin denoted another (Celtic 
region in central .Asia Minor, sometimes styled Gallograeda, 

{a) Gallia ( isalpina was mainly conquered by Rome by 222 
B.c. ; later it adopted Roman civilization ; about 42 b.c. it 
was united with Italy and its subsequent history is merged in that 
of the peninsula. Its chief distinctions arc that during tlie later 
Republic and earlier Empire it yielded excellent soldiers, and 
thus much aided the success of (aesar against Pornpey and of 
Octavian against Antony, and that it gave Rome the poet Virgil 
(by origin a Celt), the historian T.i\’\ , the lyrist ( atullius, (.'ornelius 
Nepos, the elder and the younger Pliny and other distinguished 
w liters.' 

{b) (iaul proper first enters ancient history when the Greek 
colony of Mas.silia was founded (?6oo B.C.). Roman armies 
began to enter it about 218 B.r. In 121 B.c. the coast from 

' When Cisalpine (»aul became coinjilctely Romanized, it was 
often known as “ Gallia 'I'ogata,*’ wiiile the Province was dis- 
tinguished as "Gallia Bracata ” (Inacae, incorrectly hraccae, 
“trousers"), from the long trousers worn by the inhabitants, and 
the rest of (iaiil as " Gallia Comata," from the inhal>itauts wearing 
tlnir hair lon^/. 
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Montpellier to the Pyrenees (i.c. all that was not Massiliot) with lion spread, the results were somewhat disappointing. Trade 
its port of Narbo (mod. and its trade route by Toulouse flourished; the corporations of bargemen and the like on tht* 

to the Atlantic, was formed into the province of (iallia Narbonensis Rhone made money ; the nuinv towns grew rich and could afford 
and Narbo itself into a Roman municipality. Commercial splendid public buihlings. lUii no great writer and no great ad- 
motives prompted the step, and Roman traders and land specii- ministrator came from Narbonen.^s; itinerant lecturers and jour- 
lators speedily flocked in. Gradually the province was extended nalists alone were produced in plenty, and at times minor po-is. 
north of Massilia, up the Rhone, while the Greek towm itself (ii.-iv.) Across the Cevennes lay Caesar's conquests, Atlantic 
became weak and dependent on Rome. in climate, new to Roman ways. The whole area, often col- 

it is not, however, until the middle of the ist century n.c. that lectively styled “ (hdlia ( omata," often “ Ires J^rovinciae,” was 
we have any detailed knowledge of pre-Roman tiaul. The earlie.st divided into three provinces, each under a pro pravtorc 

account is that contained in the Commentaries of Julius Caesar, appointed by thi' emperor, with a common capital at biigudunum 
According to this authority, (hull was at that time divided among (Lyons). The thr(‘e pro\ inces w-ere : At/itilania, rt‘aching from 
three peoples, more or less distinct from one another, the Aquitani, the Pyrenees almost to the Loire; Litf^iiduncnsn. the land 
the Gauls, who called themselves Celts, and the lielgae. The l)etween Loire and Seine, reaching from Brittany in the west to 
first of these extended from the Pyrenees to the Garumna T.yons in the south-east ; and liel^ica in the north. 'J'he 
(Garonne) ; the second, from that river to the Sequana (Seine) boundaries, it will be (d)served, were w holly artificial. Here also 
and its chief tributary the Matrona (Marne), reaching eastward it was found possible to dispense with garrisons, not because 
presumably as far as the Rheniis (Rhine) ; and the third, from the provinces wc're as peaceful as Narbonensis, but because the 
this bounding line to the mouth of the last-named river, thus Rhine army was close at hand. As befitted an unromani/efl 
bordering on the Cicnnans. By imjdication (aesar recognizes region, the local go\ernmenl was unlike that of 1 tab or Narbon- 
as a fourth division the province of (iallia Narbonensis. B\ emsis. Roman municipalities were not indeed unknown, but 

far the greater part of the country was a plain watered by very few: the local authorities were the magistrates of the old 

numerous rivers, the chief of which have already been mentioned, tribal districts. Local autonomy was hen* carried to an extrenu . 
with the exception of its great central stream, the Liger or Ligeris But the policy surceederl. The (iauls of the 'I lirce ]*ro\ inces. oi 
(Loire). Its principal mountain ranges were Cebenna orCiebenna some of them, revolted in a.d. 21 under Florus and vSacro\ ir, in 
(( evennes) in the south, and Jura, w ilh its continuation Vosegus ()S under Vindex, and in 70 under ( 'la.ssicus and Tutor (see (tv 11. i.*-, 
or Vogesus (Vosges), in the east. The tribes inhabiting Gaul in Ci.Arnirs). But all five leaders were romanized nobles, will) 
('aesar’s time, and belonging to one or other of the three races Roman names and Roman citizenship, and their risings wert 
distinguished by him, were numerous. J’rom incut among them, | directed rather against the Roman government than the Roman 
and dwelling in the division occ'upied by the (Vlts, were the* | empire. In general, the Gauls of the.se jirovinces accepted 
llelv(‘tii, the Sequani and the Aedui, in the basins of the | Roman civilization more or less rapidly, and in due course became 
Rhodanus arul its tributary the Arar (Saone), who, he says, W'crc | hardly distinguishable from the Italian. In ])articular, the}- 

re(‘koned the three most powerful nations in all Gaul; the j eagerly accepted the worship of ‘‘ Augustus and Rome,” (le\ i.sed 

Arverni in the mountains of (ebenna ; the Senones and (arnutes j by the first emperor as a bond of state religion connecting 
in the basin of the Liger ; the Veneti and other Armoncan tribes | the provinces with Rome. Each August, despite the heal, 
betw'ecn the mouths of the lager and Sequana. The Nervii, | repre.sentatives from the Uo (or 64) tribes ol Gallia (bmata met 
Bellovaci, Suessiones, Renii, Morini, Menapii and Adaatuci j at Lyons, elected a ])riest, “ .sacerdos ad aram August 1 f*i Roma' , “ 
were Belgic tribes ; the Tarbelli and others w'cre Aquitani ; 1 and held games. 'J'he post of re})re.sentalivc, and still more that 
while the Allobroges inhabited the north of the Provini'ia, having I of priest, was eagerly coveted and provided a .sco])e for the 
been coiKjucred in 121 n,(\ The ethnological divisions thus set j ambitions which despotism usually crushes. It agri'cs with the 
forth by (‘aesar have been much discu.ssccl (see ( 7 i<:lt, and articles - vigorous development of this worship that the 'I’hree Rn>vin(es, 
on the chi'd" tribes). I though romanized, retained their own local leeling. ICven in thi 

The Gallic Wars (5S-51) of ( aesar {q.v.) added all the rest of ,^rd century tin* cult of ( eltic' deities (Hercules Magu.saniis. 
(iaul, north-w'cst of the Cevennes, to the Rhine and the Ocean, Heusoniensis, ike.) were rc\'ived, the ('ellic len^a reintroduced 
and in 4C1 also annexed Massilia. All (iaul was now Roman instead of the Roman mile on official milestones, and a brad 
territory. Now' the second period cjf her history opens; it effort made to establish an independent, though romanized, Gaul 
remained for Roman territory to become romanized. under rostumns and his short-lived successors (a.i>. 25«>-273). 

Caesar had no time to organize his con(|uest ; (his work was Not only was the area too large and strong to lose its individu 
left to Augustus. As settled by him, and in jiart perhaps also 1 alily ; it was also too rural and too far from the Mediterr-mean 
by his succe.ssor Tiberius, it fell into the following five admini.s- | to be romanized as fully and cjuickls as Narbonensis. It isewn 
trative areas. . proliablc that CeltK* wa^ s[>oken in forest districts into the 4tli 

(i) Narbonensis J that is, the laud between ,\lps, sea and j century a.d. d'own liie, however, grew. The <//c/.s-///’//.v of the 
Cevennes, extending up the Rhone to Vienne, wvis as Augustus ; tribes became practically, though not olficially, municipalities, 
found it, distinct in many ways from the rest of Gaul. By nature i and many of these towns reuchiai considerable size an<l magnifi- 
it is a sun-steeped southern region, the home of the vine find | cence of public buildings. But they attest their tribal relations 
(jfi\'<*, of the minstrelsy of the Rnn eiK^al and the exuberance of j by their appellati<»ns. which arc commonly drawn from the namt' 
'J'arlarin, distinct from the colder and more sober north. By I of the tribe and not of the town ihself. 'J'hus the capit.ds ol the 
history it had already (in the time of Augustus) been Roman ! Remi and J^uisii wen* actually Durocortorum ;md laiti tia: the 
for from 80 to loo years and w’as familiar wuth Roman ways. It I appellations in use wvre Remis or Remus, Jluisiis or i’arisius- 
w'as ready to be Italianized and it was civilized enough to need 1 these forms being indeclinable nouns forme<l from a sort f>f 
no garrison. Accordingly, it wais henceforw'aru governed by a ; locative of the tribe names. Jdleraturc ;ds(j fl(»unshed. In the 
proconsul (appointed by the senate) and freed from the burden ; latest empire Au.sonius, .Symmadius, Apollinans, Sidonius and 
of troops, w'hile its local government was a.ssimilated to that of other (iaulish writer^, chiefly of Gallia ('oinaUi, ke|jt alive the 
Italy. The old Celtic tribes w'erc broken up : instead, miinici- classical literary tradition, not oril\' lor Gaul but for the world, 
palities of Roman citizens w'cre lounded to rule their territories. ! (v.) The fifth division of Gaul was ihv Rhenish military 

Thus the Allobroges now' disajipear and the rolonta of Vienna | frontier. Augustus had planned the comjuest ol ( iermany up to 
takes their place: the Volcae vanish and we find Nemausus : the KIIh*. His ydans were foiled by the courage of Arminius and 
(Nimes). Thus thrown into Italian fashion, the province took the inability of the Roman exiheijuer to pa\ a larger army, 
rapidly to Italian ways. By a.d. 70 it was ‘‘ Italia verius (|uam Instead, his successor 'I’iberius organized the Ixlune frontier in 
provincia ’’ (Pliny). 'Lhe Gauls obviously had a natural bias two military districts. 'Ihc northern one was the valley of the 
tow'ards the Italian civilization, and there soon became no Meu.se and that of the Rhine to a point just south of Bonn : the 
difference betw'een ltal>' and southern Gaul. But though educa- ■ southern was the rest of the Rhine valley to Switzerland. Eacfi 
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distrirt was garrisoned at first by four, later by fewer legions, 
which were disposed at various times in some of the following 
fortresses: Vetera (Xanten), Novaesium (Neuss), Bonne (Bonn), 
Moguntiacum (Mainz), Argentorute (Strassburg) and Vindonissa 
(VVindisch in Switzerland). At first the districts were purely 
military, were called, after the garrisons, “ exercitus Germanicus 
superior ” (south) and “ inferior ” (north). T-ater one or two 
municipalities were founded- Colonia Agrippinensis at Cologne 
(a.u. 51), Colonia Augusta Treverorum at Trier (date uncertain), 
Colonia Ulpia Traiana outside Vetera — and about 80-90 a.d. the 
two “ Exercitus ” were turned into the two provinces of Upper 
and Lower Germany. The armies in these districts formed the 
flefence of Gaul against German invaders. They also helped to 
keep Gaul itself in order and their presence explains why the four 
provinces of (iaul proper contained no troops. 

'fhese firovincial divisions were modified by Diocletian but 
without seriously affecting the life of Gaul. The whole country, 
indeed, continued Roman and fairly safe from barbarian invasions 
till after 400. In 407 a multitude of Franks, Vandals, Ac , burst 
over Gaul : Roman rule practically ceased and the three kingdoms 
of the Msigoths, Burgundians and Franks began to form. There 
were still a Roman general and Roman troops w'hen Attila was 
defeated in the rampi Catalamuci in A.o. 451, but the general, 
Aetius, was “ the last of the Romans," and in 486 Clovis the 
Frank ended the last vestige of Roman rule in (iaul. 

l''or Rom.in anti(|iiiti(‘s iti Gaul see, beside articles on the inod<‘rn 
towns (Aioj'S, NiMKs, OuANOio, cVc.), Biuracte, All'sia, Jjifs 
PORTOS, Aocioi'l'j, Ak< 111 PECI URF, AmJ' 111 IMEAlRli, cVC . toi 
leligum see Dri'Toism ; for the famous schooK 01 Autuu, Lvous, 
Toulouse, Niiues, \‘i<*iiue, Marseilles an<l NarlK»nn<’, s^*t' | K. Sandvs, 
Hi'ititrv of CUtssnal Siholm^hip (e<l. loob i. pp. .117-250; 

foi the Koinau provuues, Pli Mommsen, Provina-s of the Roman 
r.mpiic (trans 1880), vol i cliap iii. Setj alst) I tesjardiu.s, Gro- 
f>raphir /n's/.ua/uc et (u/muustiotii'C de In Gautr iom<inir (Paris, 1877) , 
Fuslel dc t'oul.mges, Hiyfniir drs institution^: ptyhliifitcs de Vavdevne 
h'rame (Pans, 1H77) ; lor ('aesar’s (Mm])auj;ns, article (‘aks\u, 
ji’cn’s, and woiks (piolcd ; Sot cone., .iit. .Ni’mismai'Ics and artichs 
in the Nntnismntiix he Zeilsihrift and Ixct'iie niiniismatiquc {e.ft. 
Hlaiichet, 1007, pi>. foil) (F. |. II ) 

GAULT, in geology, one of the rnemliers of the Lower (Yeta 
ceous System, 'fhe name is still employed firovincialh' m parts 
of England for a stiff blue day of any kind ; l)y the earlier 
writers it was sometimes spelt “ Galt " or “ Golt." 

'fhe formation now known as (iault in hhigland h.as been 
variously licsignated “ Blue Marie," “ Brick Earth," “ (iolt 
Brick FCarth " and “ Oak-tree-soil." In I’ertain parts of the 
soiitli of England the Gault appears as a well-marked d(*posit r>f 
clay, lying hetween two sandy lorinations ; the one above came 
to be known as the " Upper Greensand,” the one below being 
the “ Low'er Cireensaiul " (.see (^kkkn.sani»). Since the typical 
clayey Gault is continually taking on a sandy facies as it is traced 
both hori/ontally and vertically ; and since the fo.s.sils of the 
Upper Greensand and Ciavilt are inseparaWy related, it has been 
proposed by A. J. Jiikes-Browne that these two series of Iwds 
s'h/>oJ/J ;>/' riyrnnhu) /is >)//• areiiareons and argillaceous phases of a 
single fonnation, to which he has given Che name "ScCOanulin 
(Irt)m the village of Selborne where the beds are w-ell developed). 
Lithologically, then, the Solbornian includes the blue and grey 
< lay.s and marls of the Gault proper ; the glauconitic sands of the 
l'p|)er (ireensand, and their local e<piivalenl, the ‘‘malm," 

“ maim roCk " or ‘‘ firest(»ne." which in places pas.ses into the 
micactM)us sandstom* containing S]U)nge spkules and globules of 
silica, tlu* counterpart of the rock called ** gaize " on the same 
horizon in northern France. In Yorkshire, 1 Jncolnshire and parts 
t)f Norfolk the Selhornian is represented by the Red ('balk. The 
malm is a ferruginous siliceous rock, the silica being mainly in the 
colloidal condition in the form of globules and sponge .spicules : 
some (puirtz grains, mica and glauconite are usually present 
along w ith from 2 to 25 % of calcareous matter. Chert-bands and 
rK)duIes are common in the Upfier Green.sand of certain districts ; 
and calcareous concretions, locally recognizetl as cowstones 
(Lyme Regis), doggers or buhrstones, are not infrequent. 

The principal divisions of the Selbornian stage with their 
charact istic zonal fossils are as follow's ; — 


Warminster Beds PeUen aspev and Cardtastcr fossarius. 

Upper Gault Devizes Beds or Merstliam Beds with Schloen^ 
hachia rostratus. 

I Hoplitex lautus. 

Lower Gault -j H. interrupt us. 

[Acanthoceras mammillatum. 

The Cfaull (with Upper Greensand) crops out all round the Wcalden 
area; it extends beneath the l..ondon basin and reappears from 
IwTiealh the northern .scarp of the Chalk along tlic foot of the Chilteni 
Hills lo near Tring. In the south of England the Gault clay is 
fairly constant in the lower part, with the Green.sand above ; th<^ 
clay, however, passes into .sand as it is follow'ed westward and, a.s 
already pointed out, the clay ctnd sand appear to pass into a red 
chalk towards the north-cfist. The Gault overlaps the Lower Green- 
sand towards the east, where it rests upon the old Paleozoic axis ; 
it also overlaps th<' .same formation towards the w^st alioiit Fromc, 
and thence passes iinconCormably acro.ss the Portlandian beds, Kimc- 
lidge Cliiy, CoraUiaii l)eil.s and C3xlord Clay ; in .south Dorsetshire 
it re.sts upon the Weaklcn Series. The Gault (with Upper Greensand) 
)>asses on lo the J iira.ssic and Rhaetic rocks near Axmouth,and over- 
.steps farthiT westward, in the Haldon Hills, on to the Permian. A 
kirge outlier occurs on tlie Blackdown Hills of Devonshire. Good 
localities ior tos.sils are Folkestone whert^ many of the shcll.s are 
preservc<l w’itli their original peaily nacre, --Burham, Merstham, 
Tsle of Wight, the Blackdown and Haldon Hills, Warmiu.ster, 
Hunstanton and Speeton, Black Venn near Lyme Regis, and Devizes 
(inalmstone and gaize). 'I'he beds aie well develO]v;d in the vale of 
Wardoiir, and in the isle of Wight ; the Ckault forms the so-called 
“ bine slipper " at Ventnor which ha.s been the cause of the land.slip 
I or underclifi 

The Gault of north France is very similar to that in the south 
of England, l)ut the French term Albien includes only a portion of 
I the Selbornian ionnation. The Gault ot north -west Germany 
' embraces beds, tli.il would be cLis.sed as Alhien ixmXAptien l)y French 
j authors ; it cfimpnses the “ Flammenmergel -a pale .siliceous 
I marl shot wdth flame-shaped flarlcer patches— a clay with Pelemnites 
I minimum, and the " Gargasnicrgel " (.\ptiaii). In the Diester and 
I Teuloberger Wald, and in the region ol ILilberstadt, the clays and 
marls are tepkiced by s.in( 1st ones, the so-c.illed Gautl-Quader 
('onlmental uritt'rs usually place the (kiult or Albian at the .sunimit 
of the T.ower Cretaceous ; while with English geologists the practie** 
IS to comnumre the lTp])ei Cretaceous with this formation. In 
addition lo the fossils already no’tuaal, the following may bo meii- 
. turned . Acanthoceras [Dcsmoceras) lieaiidanli, IloplUes splendcns, 
! IJaniiics, Siaphites^ Tiirrilites, Aponhais retnsn, Trif>onia ali forme, 
1 Ichthyosanrns and Orntthocheiru^ (Pterodactyl) Fnim the clays, 
bricks arid tiles are made at Burham, B.iniwell, Diintcm Green. 

' .\ilescv, Hitchm, iVc, The cherts in the GretiOs.ind portion arti used 
I ioi road met.il, and m the BLickdown Hills, lor .scythe stones; 

■ lioarihslone is obtaiiu‘d about Merstham , phospiiatic nodules oceui 
I at several Ixinzoiis 

I See ('ri taceoi's Systf.1'1 ; .Aiiuanj; .Af^ttan ; also A. f. Jukos- 
I Biowne, “ The Gault and ll])per C.nensand of England,” vol. 1 , 
i Coetaceous Rticks of Pritain ', Mcon. { jcoI . Siiroey, 1900. 

I GAUNTLET (a diminutive of the hr. gfl«/, glove), a large 
i lorm of glove, and especially the steel-plated glove of medieval 
armour. To ” run the gauntlet," i.e. to run between two rows 
of men who, armed w^ith .stick.s, rope-ends or other wcapon.s, 
beat and strike at the person so running, was formerly a punish- 
ment for military and mwal ofiences. It was abtAished in t\\e 
Prussian annv by Seliarnhorst. As a method of torturing 
prisoners, it was employed among the North American Indians. 
” Ciauntlet " (earlier gantlet ") in this expression is a corruption 
a/' ” "/ruai a Suet Jrom 
•a course (cl. (ier. ^assmlattfrn, to run the gauntlet). According 
to the AVzc E}iglish Dictionary the word Iw'came familiar in 
England at the time of the 'Fhirty Years’ War. 

GAUR, or Lakhnauti, a ruined city of British India, in Malda 
flistrict id Eastern Bengal and As.sam. The ruins are situated 
about 8 m. to the south of English Bazar, the civil station of 
the district of MaJda, and on the eastern bank of the Bhagirathi, 
an old channel of the Gangc.s. It is said lo have been founded 
by Lakshman, and its most ancient name was J.ak.shraanavati, 
corrupted into Lakhnauti. Us known history begins with its 
conquest in a.d. 1198 by the Mahommedans, who retained it 
as the chief scat of their flower in Bengal lor more than three 
centuries. When the Afglian kings of Bengal established their 
independence, they transferred their seat of government (about 
1350) to Pandua {q.v.), also in Malda district, and to build 
their new capital they plundered Gaur of every monument that 
could be removed. When Pandua was in its turn deserted 
(a.d. 1453), Gaur once more became the capital under the 
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name of Jannatabad ; it remained so as long as the Maliomraedan 
kings retained their independence. In a.d. 1564 Sulaiman 
Kirani, a Pathan adventurer, abandoned it for Tanda, a place 
somewhat nearer the Changes. Gaur was sacked by Shcr Shah 
in 1539, and was occupied by Akbar’s general in 1575, when 
Daud Shah, the last of the Afghan dynasty, refused to pay 
homage to the Mogul emperor. This occupation was followed 
by an outbreak of the plague, which completed the downfall of 
the city, and since then it has been little better than a heap of 
ruins, almost overgrown with jungle. 

The city in its prime measured 7i m. from north to south, 
with a breadth of 1 to 2 m. With suhurl)s it covered an area 
of 20 to 30 sq. m., and in the 16th century the Portuguese 
historian Faria y Sousa described it as containing 1,200,000 
inhabitants. The ramparts of this walled city, which was 
surrounded by extensive suburbs, si ill exist ; they were w^orks 
of vast labour, and were on the average about 40 ft. high, and 
180 to 200 ft. thick at the base. The facing of masonry and the 
buildings with which they were covered have now disapjjeared, 
and the embankments tlieiihselves are overgrown wdtli dense 
jungle. 'J'he western side of the city was washed by the Ganges, 
and w'ithin the space enclosed by these embankments and the 
river stood the city of Gaur proper, with the fort containing 
the palace in its soiith-w'est corner. Radiating north, soutli and 
east from the city, oilier embankments are to be traced running 
through the suburbs and extending in certain directions for 30 
or 40 m. Surrounding the palace is an inner emfiankinent of 
similar construction to that which surrounds the city, and even 
more overgrown with jungle. A deep moat protec ts it on the 
outside. To the north of the outer embankment lies the Sagar 
Dighi, a great reservoir, 1600 yds. by 800 yds., dating from 
A.D, 1126. 

Fergusson in his History of Eastern Architecture thus dcscribe.s 
the general architectural style of Gaur “ It is neither like that 
of Delhi nor Jaunpore, nor any other style, but one purely local 
and not without considerable merit in itself ; its principal 
characteristic being heavy short pillars of stone supporting 
pointed arches and vaults in brick — ^whereas at Jaunpore, for 
instance, light pillars carried horizontal architraves and flat 
ceilings.” Owing to the lightne.ss of the small, thin bricks, which 
were chiefly used in the making of (Taur, its building.s have not 
well withstood the ravages of time and the weather ; while 
much of its enamelled work has been removed for the ornamenta- 
tion of the surrounding cities of more modern origin. Moreover, 
the ruins long serv'ed as a (juarry for the buikUa’s of neighbouring 
towns and villages, till in igoo steps wxre taken for their preserva- 
tion by the government. The finest ruin in Gaur is that of the 
Great Golden Mosque, also called Para l)iirwaza, or twelve- 
doored ( j 526). An arched (Corridor running along the whole front 
of the original building is the principa^l portion now standing 
There xire eJe\a*n arches on cither side of the corridor and one at 
each end of it, from w'hicli the mo.sque jirubably oblainecf its 
name. These arches are surmounted by eleven domes in lair 
preservation : the mosque had originally thirty-three, 

'J'hc Small Golden or Eunuch’s mosque, in the ancient suburb 
of Eirozpur, has fine carving, and is faced with stone fairly well 
preserved. The Tantipara mosipie (1475-1480) has beautiful 
moulding in brick, and the T.otan mos({ue of tlie .siime j)enod 
is unique in retaining its ghized tiles. The citadel, ol lii<- 
Mahommedan period, was strongly fortified writh a rampart 
and entered through a magnificent gateway called the Dakhil 
Darwaza (?t 459-I474). At the south-east corner was a palace, 
surrounded by a w'all of briek 66 ft. high, of which a part is 
standing. Near by were the royal tombs. Within the citadel 
is the Kadam Rasul mosque (1530), which is still used, and close 
outside is a tall tower called the Firoz Minar (perhaps signifying 
“ tower of victory ”). There are a number of Mahommedan 
buildings on the banks of the Sagar Dighi, including, nota!)ly, 
the tomb of the saint Makhdum Shaikh Akhi Siraj (d. 1357), 
and in the neighbourhood is a burning ghat, traditionally the 
only one allowed to the use of the Hindus by their Mahommedan 
conquerors, and still greatly venerated and frequented by tliem. 


Many inscriptions of historical importance have been found in the 
ruins. 

See M. Martin (Ruchaiian Hamilton), J£aste*n Jndia^ vol. iii. {18^1) ; 

H. Ravenshaw, (uuir ( 1 878) ; |am( s Fergusson, Umto} v of Indian 
and Easivru Architcctme (i87(.) ; AV/>er/s of tJte AnhaeoloRical 
Surveyor, Bengal Circle (1900 191)4). 

GAUR, the native name of the v/ild ox, Jios (Bibos) gaur us ^ 
of India, miscalled bison sportsmen. The gaur, which extends 
into Burma and the Malay Peninsula, where it is known as 
seladang, is the typical representative of an Indo-Malay group 
of W'ild cattle characterized by the presence of a ridge on (he 
withers, the compressed horns, and the white legs, 'fhe gaur, 
w'hich reaches a heiglU of nearly 6 ft. at the .shoulder, is specially 
characterized by the forward curve tind great eUwalion of the 
ridge betw'een the horns. 1‘he g(‘neral colour is bkickish-grev. 
Ilill-forests a-e the re.sort of this species. 

GAUSS, KARL FRIEDRICH (1777-18.S5), German mathe 
maiician, was born of humble parents at Brunswick on the 3oLh 
of April 1777, and was indebted for a liberal education to the 
notice w'hich his talents procured him from the reigning duke. 
His name l)ecamc w'idely known by the publication, in his 
twenty-fifth year (i8oj), of the Disquisitiones arithmeticae. 
In 1807 he was appointed director of the Gottingen observalory, 
an office which he retained to his d(‘alh : it is said that he never 
slept away from under the roof of lus observatory, except on 
one (K'cusion, when he accepted an invitation from Baron von 
Humboldt to attend a meeting of natural philosophers at Berlin. 
In 1809 he j^ubiisht'd at Hamburg his I'heorin motus rorf>oriini 
roelestiunij a work which ga\'c a ])()wcrfnl impulse to the true 
methods of astronomical observation ; and his astronomical 
workings, observations, calculat ions of orbits of planets and 
comets, (^'c., are very numerous and valuable. He continued 
his labours in the theory of numbers and otlu r analytical subjects, 
and communicated a long series of memoirs to the Royal Society 
of Sciences (Kbntglichr (ieseUschaft der W issenschaflen) at 
(i(‘)tt ingen. His first memoir on the theory ('f magnetism, 
Jntensitas vis magncticae terrestris ad mensuram ahsoluUwi 
rirvocata, was publi.shed in 1833, and lu' shortly afterwards 
proceeded, in conjunction with Wilhelm Weber, to iinent new 
apparatus for observing the earth’s magnetism and its changes ; 
the instruments devised by them WW' the dei lination instrument 
and the bifilar magnetometer. With W'eber’s assistance he 
erected in 1833 at Gottingen a magnetic olxservalorv free from 
iron (as Humboldt and F. J. 1 ). Ariigo had previou.sly done on a 
smaller scale), where he made magnetic ol)si-rvations, and from 
this sameobs(‘i*\'atorv he sent telegraphic' signals to the neighbour- 
ing town, thus showing the practicability an elect romagnetic 
telegraph. He further instituted an a.ssociation (Magnetischn 
Verein), composed at first almost entirc'ly of Germans, who.se 
continuous observations on fixed ternedays extended from 
Holland to Sicily. 'I'he volumes ol thidr publication, ResnUatc 

I ans der Beohnrhtnngen des magnet isrhen I'erei/n, (‘xtend from 
1836 to T83C; ; and in tho.se for 1838 and iSy) ure contained the 
two important memoirs by (iaiKss, AUgemnne Theorie der Erd- 
magnetismus, and the AHgmnnc lArsafze—on the theory nl 
forces attracting according to the inverse squ.'ire of the* disfanc’c*. 
The instruments and methods thus due to him are sul»staritiaI 1 v 
those employed in the magncMic observatories throughout the* 
world, lie co-operated in the Danish and Hanoverian measure- 
ments of an arc and trigonomclric'al opc'ialions (1821 1848), 
and wrote (1843, 1846) the two memoirs (Iher (iegcnstdndc der 
nbhern Geoddsie. C’onnected with o I )sr nations in general 
we have (r*-)!.: 1826) the memoir Thenna ctanhi nation is observa- 
tionum erronou., nummts obnoxiOf with a second part and a 
supplement. Another memoir of applied mathematics is the* 
IHopirische Untersuchungen (1840). Chuiss W'as well versed in 
general literature and tJic^ chief languages of modern Europe, 
and was a member of nearly all the leading scientific societies 
in Europe. He died at Gcittingen on the 23rd of Ftibruary 1855. 
The centenary of his birth was celebratecl (1877) native 

place, Brunswick. 

Gauss's collected works were published by the Royal Society of 
Gottingen, in 7 vols. 4to (Gott., 1863-1871), edited by E. J. Schering 
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~ (i) the Disquisitiones arithmeiiiac, (2) Theory of Numbers, (3) 
Analysts, {4) Genmetr's and Method of Least Squat es, (5) Mathematical 
Physics, (6) Astronomy, and (7) the Theoria motus corporum 
(oc/estium. Additional volumes have since been published, f'unda- 
mcnte der Geometric iisw. (igoo), and Geodatisihe Naihtrdf'C zit 
Hand iv. (looO- They include, besides Ins various works ami 
memoirs, iiotit»*s by him of many ol these, and of works of oilier 
autliors m the Gottingen f^rlehrte Attzct^^cn, and a considerable amount 
of previously iminiblished matter, Nnchlass. Of llu* memoirs in pure 
mathematics, comprised for the most ])art in vols. ii., iii. and i\ . 
(hut to th(!S(; must be added those on Attiacitons in vol. v,), it may 
lie safely said there is not one which lias not signally contributed 
to the progress of the branch ol mathematics to which it belongs, 
or which would not recpiiie to be carefully analysed m a history ol 
the subject. Running thiougli these volumes in order, we liave in 
the second the memoir, Summatio qmrnndatu scricrum siue^ularium , 
the memoirs on the theory of bkpiadratic rt*siducs, in which the notion 
ot complex niirnbeis of the form a-\-hi Avas liist introiluced into the 
theory ol numbers ; and included m tlie Nathlass are some v^aliiable 
tallies. That lor the conversion of a tr.n tion into decimals (giving 
the com])lete period for all the prime ntinibers up to <><17) is a speci- 
men ot the extraordinary love whieli (i.iuss ha<l lor long arithmetical 
calculations ; and the amount ot work gone through m the construc- 
tion of the table of the number of the classi‘s of biiuiry quadratic 
forms must also have been tremendous. In vol, iii. we have memoirs 
relating to the proof of the theorem that eNcr^ numeiical eipiation 
has a real or imaginary root, the memoir on the Hypergeometrii 
Series, that on Interpolation, «ind the memoii Jivtcrminatio attrat 
tinnis- in which a planetary mass is considiued as di.stributed over 
its orbit according to the time in which tsich portion ol the orbit is 
described, anrl the (piestioii (having an implied relerence to the theorv 
ot .secular jierturbalions) is to lintl tin* attraction ol .such a ling. In 
the solution the value ot an ellijitic limction is lound by means ot 
i\\K: arithmctiLo-^eonietnial mean. The Nachtass contains turthei le- 
.searches on this subject, and also researches (unlort unately very 
fragmental v) on the lemnisiMte-function, A'c., showing that Gauss 
was, even beton* 1800, m jiosM-ssion ol many ol the discoveries which 
have made the name.s ol N, 11 . Abel and K (r. J. Jaiobi ilhi.strious 
In vol. iv. we have t he memoir All(>niirinc . I ufiosun^, on tlu* graphical 
represi'utation of one surUu'e ujion another, and tlie Disquisittonrs 
f>eucrales itrca superfuies lurvas (An account of the treatment of 
surfaces which he originated m this paper will bi' lound in the nrtkie 
Si'KKACK.) And in vol. v. we have .1 memoir On the ttfruttion of 
Ihnnogcncotts ICllipsotds, and the already mentioned memoir Allf>e- 
tneinc Lehrsntze, on the theory ol lorces attiacting actording to the 
mver.se siju.ire ol the ilistance. (.\. Ca ) 

GAUSSEN, FRANCOIS SAMUEL ROBERT LOUIS (171^0 
iSf)3), Swiss Protestant divine, was born at Geneva on the 25111 of 
August 1700. Jlis father, (icorg Markus (iaus.sen, a ineniher of 
the council ot two hundred, was descended from an old Languedoc 
family which had been scattered at the time of the religions 
j)er.seciitions in hVance. At tlie close of his university career at 
(ieneva, Louis was in i.Sifi appointed jiastorof the Svvi.ss Reformed 
Church at Satigny near Geni'va, where he formed intimab* rela- 
tions with J. 1C. Gellerier, who had precedeil Iiim in the pa.slorate, 
and also with the members of the dissenting congregation at 
Lourg-de-h\)ur, which, together with the Kglise du t^*moignage, 
liad been formed under the inlluence of the jneat hing of |ames 
and Robert Haldane in 1817. The Swiss revival was distasteful 
to lh(' pastors of (ieneva ( I’hierahle Compagiiic dcs Pastriirs), and 
on the 7th ol May 1S17 they jias.sed an ordinance hostile to it. 
As a protest against this ordinanci', in i8i(; (kuj.s.sen published in 
conjunction with (Vllerier a French translation of the Second 
Helvetic ( onfession, with a preface expounding tlie views he liad 
reached upon tlie nature, use and nciessity of confessions of 
laith ; and in 1830, lor having di.scarded the official catechism of 
his church as being insuniidtunly explicit on the divinity of 
(Lrist, original sin and thi‘ doctrines of grace, he was censured 
and suspended l)v his ecclesiastical superiors. In the following 
A’car lu‘ took part in the formation of a SonHc IiT’afigclique 
{Fvan^elische Gesellsihafi), When this society contemplated, 
among other obiects, the establishment of a new- theological 
college, he was finally deprived of his charge. After some time 
devoted to travel in Italy and Lngland, he returned to Cieneva 
and ministered to an indejicmlenl congregation until 1S34, when 
he joined Meric d'Aubigne as professor of systematic theology in 
the college w’hich lie had helped to found. This post he continued 
to occupy until 1857, when he retired from the active duties of 
the chair. He died at Les (;rottes, Geneva, on the i8th of Tune 

i8b3. 


His best-known work, entitled La Thhpneusiie ou phine 
inspiration des sainies ecritures, an elaborate defence of the 
doctrine of “ plenary inspiration,” was originally published in 
Paris in 1840, and rapidly gained a wide jiopularity in France, as 
' also, through translations, in England and America. It was 
followed in i86o by a supplementary treatise on the canon 
(Le Canon des sainies ecritures au double point de vue de la science 
et de la foi), which, though also popular, has hardly been so widely 
read. 

Set* the article in TIf rzo‘»-Ilaiick, Realencyhlopddie (iSoo). 

GAUTIER, fiMILE THEODORE LfiON (1832 1897), French 
j literary historian, was born at Havre on the 8th of August 1832. 

I He was educated at the ftcole des Chartes, and became succes- 
! sivcly keeper of tlie archives of the department of Haute-Marne 
j and of the imperial archives at l^aris under the empire. In 1871 
he became professor of palaeograjihy at the Ecolc des Chartes. 
He w^as elect(‘d member of the Academy of Tn.scriptions in 1887, 
and became chief of the historical section of the national archives 
in 1893. Leon Gautier rendered great services to the study of 
early French literature, the most important of his numerous 
j works on medieval subjects being a critical text (Tours, 1872) 
j with translation and introduction ot the Chanson de Roland, and 
! Les Jipopecs franpaises (3 vols., 1866-1897 ; 2ntl ed., 5 vols., 1878- 
1897, including a BtbliograpJiie des chansons de geste). He died in 
Paris on the 2«;th of August 1897. 

GAUTIER, THfiOPHILE (1811-1872), French poet and 
miscellaneous writer, was born at Tarbes on the 31st of August 
1811. He was educated at the grammar school of that town, and 
afterwards at the (‘ollegi- ('harlcmagne in Paris, but wxis almost as 
much in the studios. Tie very (‘arly devoted himself to the study 
of the older Freni h literature, especiall\' that of the i6th and the 
I early part ol tlu* 17th century. This study qualified him well lO 
take part in tlu* Romantic movement, and enabled him to 
astonish Saint(‘-HeuvT by the phraseology and style of some 
literary essays which, wLen barely eighteen years old, he put into 
the critic's hands. In consequence of this introdiuiion he at 
once came under the intlueni'e of the great Romantic ehiaclc, to 
which, as to Victor Hugo in ])articular, he was also introduced by 
his gifted but ill-starred si'boolmate Gerard de Ncr\al. With 
Gerard, Petrus Horcl, Corot, and many other le.ss known painters 
i and poets whose f)ers()nalities he has delightfully sketched in the 
articles collected under the titles of IJistoire du Romantisme, &:c., 
he* formed a minor romantic clique who were distinguished for a 
I time by the most extravagant eccentricity. A flaming crimson 
waistcoat and a great mass of waving hair were the outward 
j signs whicli qualifit*d Gautier for a chief rank among the enthusi- 
i astir devotees who attended the rc]u*ar.sals of Ilernani with red 
I tickets marked ” Hierro," performed mocking dances round the 
• bust of Racine, and were at all times ready to exchange word or 
: blow’ with the perruques and grisalrcs of the classical party. In 
Gautier's case these freaks were not inconsistent with real genius 
emd real devotion to sound ideals of literature. He liegan (liki* 

; I'ltackeray, to wForn he presents in other ways some striking 
[ points of resemblance) as an artist, but soon found that his true 
: powers lav in anotlier direi tion. 

; His fir.st considerable poem, Albertus (1830), displayi*d a good 
: (leal of the extravagant character which accompani(*d rather than 
marked the movement, but also gave eA'idence of uncommon 
j command both of language and imagery, and in particular of a 
' des(Tiptive powx*r hardly to be cxcell(*d. The ])romise thus 
j given was more than fulfilled in his subseijiicnt poetry, which, in 
con.se(|iicncc of its small bulk, may wcdl be noticed at once and by 
I anticipation. The Corned ie de la mart, w'hich appeared soon after 
, (1832), is one of the most remarkalde of French poems, and 
; though never widely read has received the suffrage of e\x*ty 
I competent reader. Minor piK'ms of various dates, published in 
I 1840, display an almost unequalled command over poetical form, 
j an acIvaiK'c even over Albertus in vigour, w’calth and appropriate- 
I ne.ss of diction, and abundance of the special poetical essence. 

I All the.se good gifts reached their climax in the Emaux ei camees, 

I first published in 1856, and again, with additions, jirst before the 
. poet's death in 1872. These poems arc in their owm way such as 
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cannot be surpassed. Clautier’s poetical work contains in little 
an expression of his literary peculiarities. There are, in addition 
to the peculiarities of style and diction already noticed, an extra- 
ordinary feeling and affection for beauty in art and nature, and a 
strange indifference to anything beyond this range, which has 
doubtless injured the popularity of liis work. 

But it was not, after all, as a poet that Gautier was to achieve 
either profit or fame. Bor the theatre, he had but little gift, and 
his dramatic efforts (if we except certain masciues or ballets in 
which his exuberant and graceful fancy came into play) are by 
far his weakest. It was otherwise wfith his prose fiction. His 
first novel of any size, and in many respects his most remarkable 
work, was Mademoiselle de Mauphi (1835). Unfortunately this 
book, while it establishes his literary reputation on an imperish- 
able basis, was unfitted by its subject, and in parts by its treat- 
ment, for general perusal, and created, even in France, a prejudice 
tigainst its author which he was very far from really deserving. 
During the years from 1833 onwards, his fertility in novels and 
tales was very great. Les Jeunes-P'rauce ( 1 833), which may rank 
as a sort of prose Alhertus in some ways, displays the follies of the 
youthful Romantics in a vein of humorous and at the same time 
half-pathetic satire. Fortumo ( 1838) perhaps belongs to the same 
class. Jeitaturaf written somewhat later, is less extravagant and 
more pathetic. A crowd of minor tales display the highest 
literar}^ qualities, and rank with Meriinee’s at the head of all 
contemporar)^ works of the class. First of all must be mentioned 
the ghost-story of La Morie amourcuse, a gem of the most perfect 
workmanship. For many years Gautier continued to wTite 
novels. La Belle /c;;;/y (1864) is a not very succe.ssful attempt to 
draw' on his English experience, but the earlier Mihtoua (1847) is 
a most charming picture of Spanish life. In .V/j/rz/c (1866) he | 
endeavoured to enlist the fancy of the day for suptTnatural 
manifestations, and a Roman de la z/zem/V (1856) is a learned study 
of ancient Egyptian ways. His most remarkable effort in this 
kind, towards the end of his lifi*, was Le Capitaine Frarasse 
a novel, partly of the picaresque school, partly of that which 
Dumas was to make popular, projected nearly thirty years earlier, 
and before Dumas liimsclf had taken to the .style. This book 
contains some of the finest instances of his literary power. 

Vet neither in poems nor in novels did the main occupation 
of Gautier as a literary man consist. He was early draw'n to 
the mf)re lucrative ta.sk of feuilleton-writing, and for more than 
thirty years he was among the most expert and successful 
practitioners of this art. Soon aft(‘r the pui)lication of Made- 
moiselle de Maiipin, in which he had not been too polite to 
journalism, he became irrevocably a journalist. He was actually 
the editor of L' Artiste for a time : but his chief newspaper 
connexions were with La Presse from 1836 to 1854 and w'itli the 
Moniteur later. His work was mainly theatrical and art crit icism. 
Ihe rest of his life w'as spent either at Paris or in travels of 
considerable extent to Spain, the Netherlands, Italy, Turkey, 
England, Algeria and Russia, all undertaken with a more or less 
definite purpose of book-making. Having al)solutely no political 
opinions*, he had no difficulty in accepting the .Second Empire, 
and received from it considerable favours, in return for which, 
how'ever, he in no w'ay prostituted his pen, but remained a 
literary man pure and simple. He died on the 23rd of December 
1872. 

Accounts of his travels, criticisms of the theatrical and literary 
works of the day, obituary notices of his contemporaries ami, 
above all, art criticism occupied him in turn. It has sometimes 
been deplored that this engagement in journalism should have 
diverted Gautier from the performance of more capital w^ork in 
literature. Perhaps, however, this regret springs from a certain 
misconception. Gautier's jww'er was literary powder pure and 
simple, and it is as evident in his slightest sketches and criticisms 
as in Emaux et camees or J.a Morte amounuse. On the other hand, 
his weakne.ss, if he had a weakne.ss, lay in his alnjost total in- 
difference to the matters which usually supply subjects for art 
and therefore for literature. He has thus been accused of “ lack 
of ideas " by those who have not cleared their own minds of cant ; 
and in the recent set-back of the critical current against form and 


in favour of “ philosophic treatment, comment upon him has 
sometime.s been unfavourable. But this injustice will, beyond 
all question, be redressed again. He was neither immoral, 
irreligious nor unduly subservient to despotism, but morals, 
religion and politics (to which we may add science and material 
progres.s) were matters of no interest to him. He was tt» all 
intents a humanist, as the word was understood in the 15th 
century. But he was a humorist as well, and this combination, 
joined to his singularly kindly and genial nature, saved him 
from some dangers and deprax'ations as well as .some absurdities 
to which the humanist temper is exposed. As time goes on it 
may l 3 e predicted that, though (iautier may not Ik* widely TH*ad, 
yet his writings wdll never cease to be full ol indescril)ahle charm 
and of very definite instruction to men of letters. hesidt‘s tho.se 
of Ills works which have Ixtii already cited, we may notice I 'ur 
Larme dti z/m/;/c(i83o),a charming mixture of humour and tender- 
ness; Les Grotesques (1844), a volume of early criticisms on some 
oddities of i7th-centur> literature ; ('a prices et zt^za^s (1S45), 
miscellanies dealing in part w ith English life ; Voyage en Espa^ue 
(1845), Constantinople (1854), Voyage en Russie (1866), brilliant 
volumes of travel ; Menagerie intime (i80q) and Tableaux de 
sief^e his two latest works, w'hich display his incomparable 

style it» its (juietest hut not least happy form. 

TIm'r* is no complete edition ot GautiiT's work.s, and the vicomte 
Spoelherth de Loveiijours Iltstoire ues a’lfcns tlv 1 htophile Gautiet 
(1887) shows how forniid.ihle sticli an iindi’rtaking vvoidd be Hut 
since his deatli niinuTons fuilher colled ions ot articles have be<‘n 
made: Lusaios et eau^ fortes and Tableaux d la plume (1880). 
L'Onent (2 vols., 1881), J.c.s I'aianLe.s tin lumh (new eil., 188S) ; 
la Xaturr thez elle (new ed., i8tii). In 1871; his son in-law, K 
BiTgerat, who liad married his yonngt'r daughtei Tvstelh' (the elder, 
Mine Judith Cmiitier herself a wider ol (IisIiikIioh was at one 
tune Mnit* (‘alulle Meiid^s), issued a biography, Theophile Gautiei, 
which has bei u ollen ieprint«*d. Willi it .shoulrl lie compared Maximi’ 
du Camp’.s vobiine m the (>rauds Liniaius pamais (i8c)o) and the 
numerous relere.nce.s in the Joitnial des (iomoiot. t'ritical «*ulogies, 
from Sainte-lVnve (repeatedly in the Causenes) and Bamlelaire (two 
articles in I.' Ait romautique) downwards, an* luiineroiis. 'tlu* chiel 
of the <!ecriers is Emile Fagnet in his Ltudes litthaues sur le XIX' 
siecle. In 1002 and igo^ tlnTi* a])p<’ared two iesj»ectable .ic.idemic 
ilo^es by H. Menal and H. I’olez. ((i. Sy\ ) 

GAUTIER D* ARRAS, h'rench trouvhe, flourished in the secoml 
half of the i''th century. Nothing is known of his hiogryphv 
except what may be gleaned from his w'ork.s. He dedicated his 
romance ot tCracle to 'Jlieobalci V., count of Blois (d. iiqi): 
among his other patrons were Marie, countess of ('hampagne, 
daughter of Louis \T 1 . and Eleanor of (luii'nne and Baldwin IV., 
count of Hainaut. I^rarle, the hero ot winch becomes emperor 
of Uonslantinople as Ilcraclius, is purely a roman d'aventures 
and enjoyed great popularity. His second romanct*, llle e! 
Galerofij dedicated to Jk*atri\, the second wife of Frederick 
Barbaros.sa, treats of a similar situation to that outlined in the 
lay of “ Elidiu' " by Marie de h'rance. 

See tli<’ Gutrres de Gautier d' Arras, ed. E I.dsi-lli (2 \ol.s., Pans, 
i8tio) ; //is/, litt. de la t'tance, vol. x.xii. 1 1852); A I )in:iiix, Les 
Ttouvites (1833-1843), vol. lii. 

GAUZE, a light, transparent falirk, originally of silk, and 
now sometime.s made of linen or t otlon, woven in an ojien manner 
with very fine yarn. It is .said to have been originally made at 
(laza in Palestine, whenee the name. Some of the gau/rs trom 
eastern Asia were lirocaded with flowers ol gold ca siher. In 
the weaving of gauze the warp threads, in addition to being 
eros.sed as in jilain weaving, are twisted in jKiirs from left to 
right and from right to left alternately, after each shot ol welt, 
therchy keeping the weft threads at equal distames ajiart, and 
retaining them in their parallel positiim. I'hc textures are 
woven either plain, striped or figureil ; and the material recei\es 
many designations, according to its appeunince and the purposes 
to which it is devoted. A liun col Ion fahrii , w^oven in the same 
way, is known as leno, to distinguish it from mu.slin mad(‘ by 
plain weaving. Silk gauze was a prominent and exliuisue 
industry in the WTSt of Seotland during the second half of the 
18th century, hut on the introduction of cotton-weaving it 
greatly declined. In addition to its use for dress purposes silk 
gauze is much employed for bolting or sifting tloiir and other 
finely ground substances. 'I'he term gauze is applied generally 
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to transparent fabrics of whatever fibre made, and to the fine- 
woven wire-cloth used in safety-lamps, sieves, window-blinds, &c. 

GAVARNI, the name by which Sulpick (Iuillaume Chevalier 
(1801-1866), French ctiTicaturist, is known, lie is said to have 
taken the nnm de plume from the place where he made his first 
published sketch. He was bom in Paris of poor parents, and 
started in lilc as a workman in an cnf'inc-building factory. At 
the same time he attended the free school of drawing. In his 
first attempts to turn his abilities to some account he met with 
many disappointments, but was at last entrusted witli the 
drawing of some illustrations for a journal of fashion. Gavarni 
was then thirty-four years of age. Ilis .sharp and witty pencil 
gave to these generally commonplace and unartistic figures a 
life-likeness and an expression which soon won for him a name 
In fashionable circles. Gradually he gave greater attention to 
this more congenial work, and finally ceased working as an 
(jnginetr to become the director of the journal J.es Gens du mondc. 
His ambition rising in proportion to his success, Gavarni from 
this time followed the real Ixmt of his inclination, and Ixjgan a 
series of lithograjdied sketches, in which he portrayed the most 
striking cliaracteristics, foibles and vices of the various classes 
of French so<'iely. The letterpress explanations attached to his 
drawings were always short, but were forcible and highly 
humorous, if sometimes trivial, and were admirably adapted 
to the particular subjects. The different stages through which 
Gavarni \s talent pa.s.sed, alw'ays elevating and refining itself, 
are well worth being noted. At first he confined himscll to the 
study of Parisian manners, more especially those of the Parisian 
youth. To this vein belong Les Lorettc^yLesAcIriceSyLcsConlisses, 
Les Fashionables ^ Les Gentilshommcs bourf;eois, Les A el/s les, Les 
Debardeurs, Clicliy, Les fCludianis de Paris^ Les Jialiveriteries 
parisiennvSfLes Platstrs champetreSy Les Hals masques^Le Carnavaly 
Les Souvenirs du carnavaL Les Souvenirs du hal Chicard, La Vie 
des jeunes hommesy Les Patois de Pans. He had now ceased to 
be director of Les Gens du monde ; but he was engaged as ordinary 
caricaturist of Le Charivari, and, wliilst making the fortune 
of the paper, he made his own. His name was exceedingly 
popular, and his illustrations for !)o()ks were eagerly sought for 
by yniblishcrs. Le Jiiij errant, by pAigene Sue (1843, 4 vols. 
8vo), the French translation of Hoffman’s talcs (1843, 8vo), the 
first collective edition of Ikil/ac's work.s (Paris, lloussiaux, 1850, 
20 vols. 8vo), Le Diablc d J*aris (18.14-1846, 2 vols. 4to), Les 
Franfais prints par eux- mimes (1840 1843, 9 vols. 8vo), the 
collection of Physiologies published by AuIktI in 38 vols. i8mo 
(1840 *842), all owed a great part of tlicir success at the time, 
and are still sought for, on account of the clever and telling 
sketches conlrihMt<*il hy Gavarni. A single frontispiece or 
vignette was sometimes enough to secure the sale of a new book. 
Always desiring to enlarge the field of his observations, Gavarni 
sovin abandoned his once favourite topics. He no longer limited 
himself to such types its the lorette and the Parisian student, 
or to the description of th(‘ noisy and popular pleasures of the 
capital, but turned his mirror to the grote.s(]ue sides of family 
life iind of humanity at large. Les Knfanis terribles, Les Parents 
frrrihlrs, J.e^ Fourberies des femmes. La Politique des femmes, Les 
Marts venges, Les Niianres du sentiment, Les Rives , l.es Petits feux 
dr soriele, Les Peiifs Malheurs du bonhmry Les Impressions de 
menage, Les Inter jertions, Les Traductions en langur vulgaire, Les 
Propo\ de Thomas Vircloquc, 8:c., were composed at tliis time, 
aud jirc his most elevated productions. lUit whilst showing the 
same yjower of irony as his formcT works, enhanced by ii deeper 
insight into human nature, they generally bear the stamp of a 
bitter and even sometimes gloomy philosophy. This tendency 
was still more strengthened by a yW\{ to England in 1849. He 
returned from London deeply impressed with the scem‘s of misery 
and degradation which he had observed among the lower classes 
of that city. In the midst of the cheerful atmosphere of Paris he 
had been strnek cluefly by the ridiculous aspt^cls of vulgarity 
and vice, and he had laughcvl at them. But the debasement of 
human nature which he saw in Lotidon apj>ears to have affected 
him so forcibly that from that time the cheerful caricaturist 
never laughed or made others laugh again. What he had 


witnessed there became the almost exclusive subject cf his 
drawings, as powerful, as impressive as ever, but better calculated 
to be appreciated by cultivated minds than by the public, which 
had in former years granted him so wide a popularity. Most of 
these last compositions appeared in the weekly paper IJ Illustra- 
tion. In 1857 he published in one volume the scries entitled 
Masques et visages (i vol. i2ino), and in 1869, about two years 
after his death, his last artistic work, Les Douzc Mots (1 vol, fol.), 
was given to the world. Ciavarni wa.s much engaged, during the 
last period of his life, in scientific pursuits, and this fact must 
perhaps be connected with the great change which then took 
place in his manner as an artist. He sent several communications 
to the Academic des Sciences, and till his death on the 23rd of 
November 1866 he was eagerly interested in the question of 
aerial navigation. It is saifi that he made experiments on a large 
scale with a view to find the means of directing balloons ; but 
it seems that he was not so successful in this line as his fellow- 
artist, the caricaturist and photographer, Nadar. 

Gavanii’s Giuvres choisies were edited in 1845 (4 vols. 4to) with 
letterpress by J. Janm, Th. Geiulicr iind Balzac, followed in 1850 
by two other volumes named Perles et panires ; and sorai; essays in 
prose and in verse written by him were collected I)y one of his bio- 
graphers, Ch. Yriarte, and published in i860. also E. and f. de 
(lonconrt, Gavarni, Vhomme et I'ceuvre (1875, 8vo). J. Clarctie has 
also devoted to the groat French cariccilnrist a curious and interest- 
ing ess'iy. A catalogue raisonne of Gavarni's works was j>ublished 
by J. Annelhaull and E. Bochcr (Paris, 1873, 8vo). 

GAVAZZI, ALESSANDRO (1809 1889), Italian preacher and 
patriot, was born at Bologna on the 21st of March 1809. 
at first became a monk (1825), and attached himself to the 
Barnabites at Naples, where he aftcrw'ards (1829) acted as 
professor of rhetoric. In 1840, liaving already expressed liberal 
vicw.s, he was removed to Rome to fill a subordinate position. 
Leaving hi.s own country after the capture of Rome by the 
French, he carried on a vigorous campaign against priests and 
Jesuits in England, Scotland and North America, partly by 
means of a periodical, the Gavnzzi Free Word. While in England 
he gradually went over (1855) to the Iwangelical church, and 
became head and organizer of the Italian Protestants in T.,ondon. 
Returning to Italy in i860, he served tus army-chaplain with 
Garibaldi. In 1870 he became head of the Free C.’hurch (Chiesa 
libera) of Italy, united the scattered Congregations into the 
“ IJnione delle Oiiese libere in Italia,” and in 1875 founded in 
Rome the theological college of the Free ('hurch, in wdiieh he 
himself taught dogmatics, apologetics and polemics. He died 
in Rome on the 9th of January 1889. 

Among.st his pul)lications are .Vo tJnion with Rome (1871) ; The 
Priest in Absolution (1877) ; Mv Recollections of the. Last Four Popes, 
<^c., in answer to Cardinal Wiseman (1858) ; Orations, 2 decades 

(18.51). 

GAVELKIND,^ a peculiar system of tenure associated chiefly 
with the county of Kent, hut found also in other parts of England. 
In Kent all land is presumed to be holdcn by this tenure until 
the contrary is proved, but some lands have been disgavelled 
by particular statutes. It is more correctly described as socage 
tenure, subject to the custom of gavelkind. The chief peculiari- 
ties of the custom are the following. (1) A tenant can alienate 
hi.s lands by feoffment at fifteen years of age. (2) There is no 
escheat on attainder for felony, or as it is expressed in the old 
rhyme 

" Tlw father to the bough, 

The son (o the plough.’* 

(3) (icnerally the tenant could always dispose of his lands by 
will, (4) In case of intestacy the estate descends not to the eldest 
.son but to all the sons (or, in the case of deceased sons, their 
representatives) in equal shares. “ Every son is as great a 
gentleman as the eldest son is.” It is to this remarkable peculi- 
arity that ga\'elkinil no doubt owes its local popularity. Though 

* This w'ord is gonerallv taken to represent in O. En^j. gafolgecvnd, 
from gafol, payment, tribute, and gecyvd, species, kind, and origin- 
ally to have nieant tenuic by payment of rent or non-mililary ser- 
vices, cf. gafoLland, and thence to ha\'c been applied to the jmrlicular 
custom attached to such tenure in Kent. Gafol apparently is 
ilcrived from th(* Teutonic root seen in ** to give " ; the Med. 
I-at. gdbulmn, gablum gives the Er. gahelle, tax. 
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females claiming in their own right are postponed to males, 
yet by representation they may inhexit together with them. 

(5) A wife is dowable of one-half, instead of one-third of the land. 

(6) A widowenr may be tenant by courtesy, without having had 
any issue, of one-half, but only so long as he remains unmarried. 
An act of 184T, for commuting manorial rights in respect of lands 
of copyhold and customary tenure, contained a clause speciall\' 
cxcmj)ting from the operation of the act “ the custom of gavelkind 
as the same now exists and prevails in tlie county of Kent. ’ 
Gavelkind is one of the most interesting examples of the 
customary law of England ; it was, previous to the Conquest, 
the general custom of the realm, but was then superseded bv 
the feudal law of primogeniture. Its survival in this instance in 
one part of the country is regarded as a concession extorted 
from the Conqueror by the superior bravery of the men of Kent. 
Irish gavelkind was a species of tribal succession, by which the 
land, instead of being divided at the death of the holder amongst 
his sons, was thrown again into the common stock, and redivided 
among the surviving members of the .sept. The equal division 
amongst children of an inheritance in land is of common occur- 
rence outside the United Kingdom and is di.scussed under Suc- 
cession. 

Sec Inheritance : Tenure. Also Robinson, On Cnvcl/iind; Difiby, 
History of tfte Law of Real Property ; T*ollock and Alaitlaml, History 
of English Law ; Challis, Real Property. 

GAVESTON, PIERS (d. 1312), earl of Cornwall, favourite of 
the English king Edward IT., was the son of a Gascon knight, 
and was brought up at the court of l^-dward I. as companion 
to his son, the future king. Strong, talent i^d and ambitious, 
Gaveston gained great influence ov'er young Edward, and early 
in 1307 he was banished from England by tlie king ; but lu* 
returned after the death of Edward 1 . a few months later, and 
at tince became the chief adviser of Edward II. ^ladc carl of 
Cornwall, he received both lands and money from the king, and 
added to his wealth and position by marrying Edward’s niece, 
Margaret, daughter of Gilbert dc Clare, earl of Gloucester (d. 
1295). lie was regent of the kingdom during the king'.s short 
absence in France in 1308, and took a very prominent jiart at 
Edward’s coronation in February of this year. I’liese proceedings 
aroused the anger and jcalou.s> of the barons, and their wrath 
was diminished neither by Guveslon's superior skill at the 
tournament, n()r ])y his haughty and arrogant Ix'havioiir to 
themselves. 'They demanded his banislmienl ; and tlie king, 
forced to assent, .sent his favourite to Ireland as lieutenant, 
where he remained for about a year. Returning to Jbigland in 
July 1309, Edward persuaded .some of the barons to .sanction this 
proceeding ; but as Gaveston was nuire insolent than ever tlie 
old jealousies .soon broke out afresh. In 1311 thi' king was 
forced to agree to the election of tlie “ ordainers,” and the 
ordinances tliey divw up provided inter alia lor the perpetual 
banishment of his favourite. Gaveston then retired to Flander.s, 
but returned secretly to England at the (*n<l of 1311. Soon he 
was publicly restored by Edward, and the barons had taken iqi 
arms. 1 )eserted by the king he surrendered to Aymer de Valenee, 
earl of Pembroke (d. 1324), at Scarborough in May 1312, and was 
taken to Deddington in Oxfordshire, where he was seized by Guv 
de lleaiichamp, earl of Warwick (d. 1 3 1 5). ('onveved to Warwick 
castle, he was beheaded on Iflacklow Ilill near Warwick on thi- 
i9lh of June 1312. Gaveston, who.se body was buried in 1315 
at King’.s T-anglc*v, left an onlv daughter. 

See VV. Stiibb.s, Constitutional History, vol ii. (Oxford, iS</>) ; and 
Chronicles of the Reigns of Fclward /. and Fchnund 11 ., edited by W. 
Stubbs. Rolls series (Tendon, 1882-188 0 - 

GAVOTTE (a French word adopt(‘d irom the Provencal gavnU,), 
properly the dance of the Gavots or natives of Gap, a district 
in the Upper Alps, in the old province of Dauphin^:. It is a 
dance of a brisk and lively character, somewhit resembling 
the minuet, but quicker and less stately (see Dance) ; hence 
also the use of this name for a eorresponcling form of musical 
composition. 

GAWAIN (Fr. Walwain {Hrut), Ganvain, Gauga/n ; Eat. 
Walganus, IValwanus ; Dutch, Walivein, Welsh, Gwalchmei), 
son of King Loth of Orkney, and nephew to Arthur on his 


539 

mother’s side, the most famous hero of Arthurian romance. 
The first mention ol his name i.s in a paSvSage of William of Malmes- 
bury, recording the discovery of his tomb in the province of Kos 
in Wales. He is there described as “ \V aUven qui juil hand 
degener Arturis ex sorore nepos." 1 lere he is said to have reigned 
over Galloway ; and there is certainly some connexion, the 
character of which is now not easy to determine, between the 
two. In the later Ilistona of C-coflrey ol Monmouth, and its 
French translation by Wace, Gawain i>lav.s an important and 
“ p.sendo-historic ” role. On the receipt hv Arthur of the 
insulting mcssiigc of the Roman emperor, demanding tribute, 
it is he who is de.spatched as amba.ssador to the enemy’s c'lunp, 
where his arrogant and insulting behaviour bring.*, about the 
outbreak of hostilities. On receipt ol tlie tidings ol Mordred's 
treachery, Gawain accompanies Arthur to England, and is slain 
in the battle which ensues on llieir landing. Wace, however, 
evidently knew more of Gawain than he has included in his 
translation, for he speaks of him a.-; 

Li (j liens \Viilvviiin.s 

yui taut 111 preudom de .ses mams (1 1. 0057-58). 
and later on says 

J*ioiis fii ct (Ic mult grant mesure, 

D’orgoil ot (le torlait n’ot (jure 

Idus vaut laire qu’il ne disl 

Et j)lus doner (ju il iie jir.imisl (10. loO loq). 

The English Arthurian poems regard him as the type and model of 
chivalrous coiirtesv, “ the fine father of nurture,” and as Pro- 
fes.sor Miiyiiadier has well rcmarkt‘d, “ previous to the apj)caraTice 
of Maloiy’s compilation it w'as Gawain ralluT than Arthur, who 
was the typical English hero.” Ji is thus rather surjuising to 
find that in the earlu st j>n'serv(‘d MSS. oi Arthurian romance, t.e. 
in the poems of ('hretien <le Troyes, Gawain. though generally 
placed first in the* list (»f kniglils, is by no means the hero par 
excellence. 'J'he latter part ol the f*erc(Tal is indeed dev()ti*d to the 
recital of Ins advTntiin‘s at the Chasiel McrveiUeus, hiit of none ot 
Chretien’s poems i.*. he the protagonist. 'J’hc anonymous author 
of the Chamber d bepee indeed makes this ajiparcnl neglect ol 
(iaw^ain a ground ol reproach against ( hri^lien. At the same time 
the majority oj the short ejusodic poems coniurteil with the cycle 
have Gawain for their hero. In the earlier form of the prose 
romances, e.g. in the Merlin proper, Gawain is a dominant 
personality, his feats rivalling in imporlanec tho.se ascrih(*d to 
Arthur, hut in the later forms such as the. Merlin continuations, 
the Tristan, ami the final fmncelot compilation, his character and 
position liave undergone a ('omjihdt' change*, he is represented as 
crncl, cowardly and treacherous, and of indifferent moral 
character. Most nnforUinalcly onr JOnglish version of the 
romances, Malory's Afoite Ailhnr, being derived from these kill r 
forms (ihf)ngh his livalinent of Gawain is by no mean.*. iiniiorndN 
('onsibleiit ), this unfavourable aspect is that under which tlie hero 
has become known b) the modern reader. 'JVmi\ son, who onl> 
knew the Arthurian story tlirough tlu* medium of Malory, has, 
by exaggeration, kirgel\’ contributed to this misunderstanding. 
Alorris, in The Defence of Giunnure. sjicaks of ” gloomy (kiw'airi ” ; 
ywrliaps the most absurdly mi.sleadingepitlict wdiii h could |>os.sibly 
have been applied to thi* ” gay, gratious, and giak ” knight of 
early Isnglish tradition. 

Tlie truth appears to be that (iawain, tfie ( citic and mvlhi( 
('rigin of whose ehaniclcr w^as franklv adrrnllrd by tlie late M. 
Gaston Paris, belongs to the \erv eailicst slagt* ot Arthurian 
tradition, long antedating the crystallization oi sm h traditioii into 
literary form, lie was (crtainly known in Italy at a very early 
date ; Profe.ssor Rajna lias found the names of Arthur and 
Gawain in charters ol the early i2tli century, the bearers ot thnst* 
names lieing then grown to manlujod ; and Gawain is figured in 
the aichitrave of the north doorway of Modena cathedral, a i2lh 
century building. Rece nt discoveries have madi* it practically 
certain that there existed, prior to the extant romances, a (‘ollcc- 
tion of short (‘pesodir- poems, de.voted to the glorification of 
Arthur’s famous nephew' and his immediate kin (his brother 
Gaheris, or (iareth, and his son (iuinglain), the authorship of 
wdiich ivas attributed to a Welshman, Blchcris : fragments of tins 
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collection have been preserved to us alike in the first continuation 
of Chr(5tien de Troyes Percnml, due to Wauchier de Denain, 
and in our vernacular (tou'din poems. Among these illeheris ’’ 
poems was one dealing with (iawain’s adventures at the Grail 
castle, where the (irail is represented as non-( ’hristian,and presents 
features strongly reminiscent of the ancient Nature mysteries. 
There is good ground for believing that as (irail quester and 
winner, (iuwain preceded alike P(‘r(’eval and (ialahad, and that 
th(j solution of the mysterious (irail problem is to be sought 
rather in the tales connected with the older hero than in those 
flevoted to the glorification of the younger knights. 'I'he explana- 
tion of the very perplexing changes which the character of (iawain 
has undergone appears to lie in a misuntlerstanding ot the original 
sources of that character. Whether or no (iawain was a sun- 
hero, and h(*, certainly possessed some of the features — we arc 
constantly told how his strength w axed with the waxing of the sun 
till noontide, and then gradually decreased ; he owned a steed 
known byadelinite name le (iringalet ; and a light-giving sword, 
lOscalibur (w'hich, as a rule, is represented as belonging to (iawain, 
not to Arthur) — all traits of a sun-hero — he certainly has much in 
common with the primitivT Irish hero (aichiillin. Ihe famous 
head-cutting challenge, so admirably told in Syr (iawaytie and the 
(irene Kni^htey was originally connected w'ith the Irish champion. 
Nor was the lady of (iawain's love a mortal maiden, but the* 
queen of the othcr-w'orld. In Irish tradition the other-world is 
often repre.sented as an island, inhabited by women only ; and 
it is this “ Isle of Maidens” that (Iawain visits in Diu Crone; 
returning therefrom dowered with the gift of eternal youth. 
'File ('hastel Merveilleus adventure, related at length by ('hretien 
and W’olfrarn is undoubtedly su<'h an “other-world” story. It 
seems probable tlmt it was this connexion which won for Gawain 
the title of the “ Maidens’ Knight,” a title for which no satis- 
factory explanation is t;ver given. When the so\irce of the name 
was forgotten its meaning w'as not unnaturally misinterpreted, 
and gained for (Jawain the reputation of a facile morality, 
which was exaggerated l)v the pious compiltus ot the later Grail 
romances into persistent and aggravated wrong-doing ; at the 
same tinie it is to be noted that (iawain is never like 'J ristan and 
Lancelot, the hero of an illicit connexion maintained under 
('ircumstances ot talschooil and treachery. Gawain, however, 
l>elonged to the pre-Lhristian stage of (irail tradition, and it is not 
surprising (hat wTiters, bent on spiritual edification, found him 
somewhat of a stumbling-l)lo('k. ( haucer, when he spoke of 
Gawain coming “ again out of faerie,” spoke better than he knew' ; 
the home of that very gallant anil courteous knight is indeed 
k'airy-land, and the true (iawain-tradition is informed with 
fairy glamour and grace. 

SiM* Sy} Grtwnyue, tin* Kn^lisli poiaiis lelative to that h<*ro, rditod 
bv Sir Freih'iick Madilcii lor the naimatyiir t'liib, 1X30 (out ol print 
«iiid difficult to proeuiv) ; ///s/i»or littt'mnr Uc In h'uiniCy vol. xw. ; 
ml rod lu. lion .iiid suuiinaiv of episodic " G.iw.iin ” poi*ms by G.istou 
I'ar,-. , The f.e^rnd of Sir Gawain, bv' Irs.sit* 1 .. Wrston, (irinim 
l.ibr.'irv, vol vii ; I'hr Legend «>/ Sir Ten real, by Jfssu* L, Wrston, 
(iriuim l-ibrarv, \ol. x\ii. ; ‘ Sir Ciawaiu and llu' (iieeu Kiiij'ht,” 

• Sir (Iawain al tlio Grail (‘astln ” .iiid ‘ Sir Gaw'aiii and the l.advol 
l.ys,” \ols. i., \i and vii. ol Arthitnan li>tm<nu'es (Nutt). 

GAWLER, a town ol Gaw'ler county, South Australia, on llie 
Para river, 24'i m. hv rail \ .K. of Adelaide. It is one of the most 
thriving plaees in the I'olonv, being the centre of a large wheat- 
growing district ; it has also engineering works, foundries, flour- 
mills, lireweries and saw'-mills, while gold, silver, copper and 
lead are tound in the neighbouring hills. The inhabitants of the 
tow'n and its extensi>'e suhurhs niimher about 7000 ; though the 
population ot the town itself in igor was iqqG. 

GAY, JOHN (1685 1732), English poet, was baptized on the 
i()th of September 1(185 at Barnstaple, where his family had 
long been settled. 1 le was educated at the grammar school of the 
town under Robert Luck, who had published some Latin and 
Knglish poems. On leaving school he was apprentiecd to a silk 
mercer in London, hut being weary, according to Dr Iohn.*son, 
” of either the restraint or the servility of his occupation,” he 
soon returned to Barnstaple, where he spent some time with his 
uncle, the Rev. John Hanmer, the Nonconformist minister of the 


town. He then returned to London, and though no details are 
available for his biography until the publication of Wine in 1708, 
the account he gives in Rural Sports (1713), of years wasted in 
attending on courtiers who were profuse in promises never 
kept, may account for his occupations. Among his early literary 
friends were Aaron Hill and Eustace Budgell. In llie Present 
State of Wit (1711) Gay attempted to give an account of “ all our 
periodical papers, whether monthly, w^eckly or diurnal.” He 
especially praised the Tatler and the Spectator y and Swift, who 
knew nothing of the authorship of the pamphlet, suspected it 
to be inspired by Steele and Addison. To Lintot’s Miscellany 
(1712) Gay contributed “An Epistle to Bernard Lintot,” con- 
taining some lines in praise of Pope, and a version of the story of 
Arachne from the sixth book of the Metamorphoses of Ovid. In 
the same year he was received into the household of tlic duchess 
of Monmouth as secretary, a connexion which was, however, 
broken before June 1714. 

The dedication of his Rural Sports (1713) to Pope was 
the beginning of a lasting friendship. Gay could have no 
pretensions to rivalry with Pope, who seems never to have 
tired of helpiing his Iriend. In 1713 he produced a comedy. 
The Wife of Bathy which w'as acted only three nights, and The 
Fatly one of his least successful poems ; and in 17x4 The Shepherd's 
Weeky a .series of six pastorals drawn from English rustic life. 
Pope had urged him to undertake this last task in order to 
ridicule the Arcadian pastorals of Ambrose Philips, who had been 
praised by the Guardian, to tlie neglect of Pope's claims as the 
first pastoral writer of the age and the true English 'rheocritus. 
Gay’s pastorals completely achieved this object, but his ludicrous 
pictures of the English swains and their loves were found to he 
abiindanily entertaining on their own account. Gay had just 
been appointed seeretary to the British ambassador to the court 
of Hanover through the influence of Jonathan Swift, when the 
death of (Jueen .‘\nne three months later pul an end to all his 
hopes of official employment. In 1715, prohablv with some help 
from Pope, he produced l 17 /(// d'ye call it? a dramatic skit on 
contemporary tragedy, with special reference to Otway’s Venice 
Presei7fed, It left the public so ignorant of its real meaning that, 
Lew'is Theobald and Iknjamin Griffin (1680-1740) published a 
Complete Key to what d'ye call it by w'ay of explanation. In 1716 
appeared his Trivia y or the Art of Walking the Streets of London y a 
poem in three hooks, for which he acknowledged having received 
several hints from Swift. It contains graphic and humorous 
descriptions of the London of that period, fn January 1717 he 
produced the comedy of Three Hours after Marriage, which was 
grossly inde('ent without being amusing, and w'as a complete 
failure. There is no doubt that in this piece he had assistanct* 
from Pope and Arhuthnot, hut they were glad enough to have it 
assumed that Gay was the sole author. 

Gay had numerous ])atrons, and in 1720 he published J^oems 
on Seiwral Occasions by subscription, realizing jTiooo or more. 
In that year James Graggs, the secretary of state, ])resented 
him with .some South Sea stock. Gay, disregarding the prudent 
advice of Pope and other of his friends, invest (*d his all in South 
Sea stock, and, holding on to the end, he lost everything. The 
shock is said to have made him dangcrou.sly ill. As a matter of 
fact Gay had always been a spoilt child, who expected evTi y thing 
to be done for him. His friends did not fail him at this juncture. 
He had patrons in William Pultency, afterwards carl of Bath, 
in the third earl of Burlington, w’ho constantly entertained him 
at (’hiswick or at Burlington House, and in the third earl of 
()uecnsherr\ . He was a frequent \’isitor with Pope, and received 
unvarying kinduf'ss from Congreve and Arbuthnot. In 1724 
he produced a tragedy called The Captives. In 1727 he WTOte 
for Prince W illiam, afterwards duke of Cumberlancl, his famous 
Fifty-one Fabler in I'erse, for which he naturally hoped to gain 
some preferment, although he has much to say in them of the 
servility of courtiers and the vanity of court honours. He was 
offered the situation of gentleman-usher to the Princcs.s Louisa, 
who was still a child. He refused this offer, which all his friends 
seem to have regarded, for no \'ery obvious reason, as an indignity. 
As the Fables were w ritten for the amusement of one royal child, 
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there would appear to have been a measure of reason in giving 
him a sinecure in the service of another. His friends thought 
him unjustly neglected by the court, but he had already received 
(1722) a sinecure as lottery commissioner with a salary of £150 
a year, and from 1722 to 1729 he had lodgings in the palace at 
Whitehall. He had never rendered any special services to the 
court. 

He certainly did nothing to conciliate the favour of the govern- 
ment by his next production, the Beggars' Opera, a lyrical 
drama produced on the 29th of January 1728 b)' J<ich, in which 
Sir Robert Walpole was caricatured. This famous piece, which 
was said to have made “ Rich gay Jind (lay rich," was an innova- 
tion in many respects, and for a time it drove Italian opera off 
the Engli.sh stage. Under cover of the thieves and liighwaymen 
who figured in it was disguised a satire on society, lor thiy made 
it plain that in describing the moral code of liis characters he had 
in mind the corruptions of the governing class. Part of the 
success of the Beggars' Opera may have been due to the acting 
of Uavinia Fenton, afterwards duchess of Holton, in the part of 
Polly Peachum. The play ran for sixly-two nights, though the 
representations, four of which were “ benefits ” of the author, 
were not, as has sometimes been stated, consecutive. Swift is 
said to have suggested the subject, and Poj'>e and Arbuthnot 
were constantly consulted while the work was in progress, but 
(lay must be regarded as the sole author. He wrote a seijuel, 
Polly, the representation of which was forbidden by the lord 
chamberlain, no doubt through the inlluence of Walpole. I'his 
act of “ oppression ” caused no loss to Gay. It proved an 
excellent advertisement for Polly, which was published by sub- 
.scription in 1729, and brought its author more than [looo. The 
duchess of Queensberry was dismissed from court for enlisting 
subscribers in the palace. The duke of (Queensberry gave hitn a 
home, and the duchess continued her affectionate patninage 
until Gay’s death, which took place on the 4th of December 
1732. He was buried in Westminster Abbey. The epitaph 
on his tomb is by Pope, and is followed by Gay’s own mocking 
couplet : — 

“ Lift! is ,n jest, and all things show it, 

1 thought .so once, and now 1 know it." 

Aei^ and (kdatea, an English pastoral opera, tlie mu.sic of which 
was written by Handel, was ]jroduccd at tlu* Ilaymarket in 
1732. The profits of his postliumous ojxTa of Achilles ( 1 733), and 
a new volume of Fables (1738) went to his two si.sters, who 
inherited from him a iortune of [()ooo. He left two other pieces. 
The Distressed Wife (1743), a comedy, and The Rehearsal at 
Goatham (1754), a farce. The Fables, slight as they may appear, 
cost him more labour than any of his other works. 'Fhe narratives 
arc in nearly every case original, and are told in clear and lively 
ver.se. 'Fhe moral which rounds off each little story is never 
strained. They arc masterpieces in their kind, and the very 
numerous editions of them prove their ])opularity. They have 
been translated into Latin, French and Italian, Urdu and 
Bengali. 

See his Poetical nWA.*? (i8<)3) in the Mu.ses' Library, with an intro- 
duction by Mr John ITnderhill ; :d.so Samuel Johnson’s Lwes of the 
Poets, John Gay’s Siuffsptclc (i8ocS), edited by G. Sarrazin {En^lisdie 
Texthibliothek tl.) ; and an article by Austin Dobson in vol. 21 of 
the Dictimiarv of Natioval Biography ; Gay's Chair (iHzo), eililed 
by Henry J^ee, a fellow-townsman, contained a biographical .sketch 
by liis nephew, the Rev. Josej)h Bailer. 

GAY, MARIE FRAN5OISE SOPHIE (1776 1852), French 
author, was born in Paris on the 1st of July 1776. Madame 
Gay was the daughter of M. Nichault dc la Valette and of 
Francesca Peretti, an Italian lady. In 1793 .she was married 
to M. Liottier, an exchange broker, but she was divorced from 
him in 1799, and .shortly afterwards was married to M. (iay, 
receiver-general of the department of the Roer or Ruhr. This 
union brought her into intimate relations w ith many distinguished 
personages ; and her salon came to be frequented by all the 
distingui.shed litterateurs, musicians, actors and painters of the 
time, whom .she attracted by her beauty, her vivacity and her 
many amiable qualities. Her first literary production was a 
letter written in 1802 to the Journal de Paris, in defence of 


Madame de Stael s novel, Delphine ; and in the same year she 
published anonymously her first novel Laure d'EstelL Leonie 
de Monibrciisc, which appeared in 1813, is considered by Sainte- 
Beuve her best w'ork ; but Anaiole (1815), the romance of a 
deaf-mute, has pcrluqis a higher reputation. Among her other 
works, Salons eelebres (2 vols., 1837) may be especially mentioned. 
Madame (lay wrote several comedies ami opera libretti which 
met with considerable success. She was alsu an accomplished 
musician, and comjiosed both the words and music of a number 
of .song.-.. She died in Paris on the 5th of March 1852. J’br an 
account of her daughter, Delphine Ga\ , Madame <ie Girardin, 
.see Girardin. 

See her own Souveniis (Vituc viciUc funme (iS^ j) ; aKo Thcophilc 
(iautier. Portraits contenipotauis \ and Saiiitc-licuvc, Causnic'^ du 
I limit, vol. vi. 

GAY, WALTER (185b- ), American artist, was born at 

JJingbam, Massachusetts, on the 22nd of January iS5b. In 
1876 he became a pupil of Leon Bonnat in Paris. Ih* reci ivt^d 
an honourable mention in the Salon ot 1885 ; a gold medal in 
1888, and similar awards at \ 1 enria (1804), Antwerp (1893), 
Berlin (1896) and Munich (1S97). He became an offieer of the 
legion of Honour and a member of the Society of Secession. 
Munich. Works by him are in the Luxembourg, the 'l'at(‘ 
Gallery (London), and the Boston and Metropolitan fNew \'ork) 
Museum.s of Art. IJis compositions arc mainly figure subjects 
portraying French peasant life. 

GAYA, a city and district of British India, in tlie Patna 
division of Bengal. The city is situated 85 m. S. of l*atna by 
mi). Pop. (1901) 7ii288. Jl consists of two distinct parts, 
adjoining each other ; the part ('ontaining tin* residences of the 
priests is Gaya proper ; and the otluT, which is the business 
quarter, is called Sahil>ganj. The I'ivil offices and residences of 
the European inhabitants are situated liere. Gaya derives il.s 
sanctity from incidents in the life of Buddha. But a local 
legend also exists concerning a pagan monster of great sanctity, 
named Gaya, who by long penance had become holy, so that all 
who .saw or touched him wTre saved from perdition. \'airia, the 
lord of hell, appealed to the gods, who inducetl (iaya to lie down 
in ord(‘r that his body might be a jdace of saerifiee ; and om e 
down. Yama plac(‘d a large stone on him to keep him then*. Thi' 
tricked demon .struggled violently, and. in order to pacify him, 
Vislimi promised that the gods .should take up their permanent 
residence in liim, and that any one who made a ])ilgrimage to the 
.spot wliere he lay sliould be deli\'eri'd from I be terrors of the 
Hindu place of torment. This may possibly be a Brahmanii 
rendering of Buddha’s life and work. Tliere are lorly-live .sacred 
spots (of wlii(‘h the temple of Vishnupada is the (hief) in and 
around the ( ity, and these are visited by thousands of jiilgrims 
annually. I )iiring the Mutinv the large store ol treasure lu rc w'as 
conveyed .safely to Ualeutta Iw Mr A. Money, "i'he citv contains 
a government high school and an hospital, with a Lady Elgin 
branch for women. 

The Di.strict oi- Gaya comprises an area of 4712 S(j. m. 
Generally speaking, it consists ol a level plain, with a ridge of 
prettily wooded hills along the southern boundary, whence the 
country falls with a gentle slope towaids the (janges. Rocky 
hills occasionally occur, either detached or in groups, the loftiest 
l)eing Maher hill about 12 m. S.E. of (iaya city, with an cltw^atioii 
of 1620 ft. above sea-level. 'Fhc eastern part of the district is 
highly cultivated ; the portions to llie north and wi^st are less 
fertile ; while in the south the country is thinly peopled and 
consists of hills, the jungles on which arc full of wild animals. 
The principal river i.s the Son, wliirh marks the boundary between 
Gaya and Shahabad, navigable bv small boats throughout the 
year, and by craft of 20-Ions hurrlcn in the rainy season. Other 
rivers arc the Punpun, Pbalgu and Jamuna. Two branches of 
the Son canal .system, the eastern main canal and the Patna 
canal, intersect the district. In 1901 the population was 
2,059,933, showing a decrea.se of 3 in the decade. Among the 
higher castes there is an unusually large proporti »n of Brahmans, 
a circumstance due to the number of sacred places which the 
district contains. The Gayaw'als^ or priests in charge of the hoh 
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places, are held in high esteem by the pilgrims ; but they are not ' 
pure bralimans, and are JooKed down upon by those who are. 
They live an idle and dissolute life, but are very wealtliy, from 
contributions extorted from the pilgrims. Buddh Gaya, about 
6 m. S. of Gaya city, is one of the holiest sites of Buddhism, as 
containing the tree under which Sakyamuni attained enlighten- 
ment. In addition to many ruins and sculptures, there is a 
temple restored |jy the government in 1881. Another place of 
religious interest is a temple of great antiquity, which crowns the 
highest peak of the Barabar hills, and at which a religious fair is 
held each September, attended by 10,000 to 20,000 pilgrims. 
At the foot of the hill arc numerous rock caves excavated about 
200 n.c. 'Ihe opium poppy is largely cultivated. Tiiere are a 
number of lac factories. Manufactures consist of common brass 
utensils, black stone ornaments, pottery, tiissur-silk and cotton 
( lollt. Formerly paper-making was an important maniifa<'- 
lure in the district, but it has entirely died out. The chief 
exports are food grains, oil seeds, indigo, crude opium (sent to 
Batna for manufacture), saltpetre, sugar, blankets, luass utensils, 
^vcc. The imports are salt, piece goods, cotton, timber, bamboo.s, 
tobacco, lac, inni, spices and fruits. The district is traversed by 
four branches of the East Indian railway. In iqot it sulTercd 
severely from the j)lague. 

See District Gaaetter.r (igo'i); Sir A. ('uuiiiiigham, Mahahodhi 
(1892). 

GAYAL, a domestaated ox allied to the Gaur, but dis- 
tinguishcjd, among (Jther features, by the more eoni(‘al and 
straighter horns, and tlie straight line between them. Gayal 
are kept by th(; natives of (he hill-districts of Assam and parts 
of Tenasscrim and Upper Burma. Although it has received 
a distinct name, Has (ihbos) frontalis, there can be little doubt 
that the gayal is merely a domes ti('ated breed of the gaur, many 
gayal-skulls showing characters approximating to those of the 
gaur. 

GAYANGOS Y ARCE, PASCUAL DE (1800-1897), Spanish 
scholar and Orientalist, was liorn at Seville on the 21st of June . 
1809. At the age of thirteen he was sent to be educated at 1 
Tont-le-Voy near Blois, and in 1828 began the study of Arabic > 
under Silvesire de Sacy. Alter a visit to Engkind, where he i 
marriesd, he obtained a post in the Sjianish treasury, and w^as 
transferred to the foreign office as translator in 1833. In 1836 he 
returned to lOngland, wrote extensively in English periodicals, and 
translated Almakkari’s History of the Mahommedan Dynasties in 
Spain (1840-1843) for the Royal Asiatic Society. In England he 
also made the actjuaintance of Ticknor, to whom he was very 
serviceable. In 1843 he returned to Spain iis professor of Arabic 
at th.* university of Madrid, which post he held until 1881, when 
he was made director of pulilic instruction. This oflicc he re- 
signed upon being elected senator for the district of Huelva. 
Jlis latter years were spent in ('ataloguing tlie Spanish manu- 
scripts in the British Museum ; he had previously continued 
Bergenrolh’s catalogue of the manuscripts relating to England ' 
in the Simancas archives. His best-known original work is his 
dissertation on Spanish romances of cliivalry in Rivadeneyra's 
LMblioteca de aniores espandos. He died in London on the 4th 
of October 1S97. 

GAYARRfi, CHARLES fiTIENNE ARTHUR (1805-1893), 
American historian, was born in New Orleans, Louisiana, on the 
9th of Januarv 1805. After studying at tlie College d’Orleans he : 
began, in 1826, to study law in I'hiladelphia, and three years later 
wa.s admitted to the bar. In 1830 he was elected a member of the 
House of Representatives of Louisiana, in 1831 was appointed; 
deputy at Lorney-general of his stale, in 1833 became presiding j 
judge of the city court of New Orleans, and in 1834 was elected 1 
as a Jackson Democrat to the United vStates .Senate. On account * 
of ill-health, however, he immediately resigned without taking his 
seat, and ior the next eight vears travelled in Europe and collected 
historical material from the French and the Spanish archives. 
In 1844*1845 and in 1856-1857 he w’as again a member of the- 
state House of Representatives, and from 184!; to 1S53 was; 
secretary of slate of Louisiana. He supporU'd the Southeni • 
Confederacy during the Civil U’ar, in which he lost a large fortune. 


and after its close lived chiefly by his pen. He died in New 
Orleans on the 1 ith of February 1895. lie is best known as the 
historian of Louisiana. He wrote Histoire de la Louisiam (lS4 ^) ; 
Romance of the History of Louisiana (1848); Louisiana: its 
Colonial History and Eonumce (1851), reprinted in A History of 
Ij)uisiana ; BisUn^y of Louisiana : the Spanish Domination 
(1854) ; Philip II. of Spain (1866) ; and A History of Louisiana 
(4 vols., 1866), the last being a republication and continuation 
of his earlier works in this field, the whole comprehending the 
history of Louisiana from its earliest discovery to 1861. He 
wrote also several dramas and romances, the best of the latter 
being Fernando de Lemns (1872). 

GAY-LUSSAC, JOSEPH LOUIS (177^-1850), French chemist 
and physicist, was born at St Lifionard, in the department of 
Haute Vienne, on the 6th of December 1778. He was the elder 
son of Antoine Ga)', procureur du roi and judge at Pont-de- 
Nohlac, wh ) assumed the name Lussac from a small property he 
had in the neighliourhood of St Leonard. Young Gay-Lussac 
recreived his early education at home under the direction of the 
abbe Bourdieux and^other masteis, and in 1794 wa.s sent to Paris 
to prepare for the Ecole Polytechn ique, into which he was ad- 
mitted at the end of 1797 after a brilliant examini.tion. Three 
years later he was transferred to the £cole des Fonts it Chaussees, 
and shortly afterwards was assigned to C. L- Bertliollet, who 
wanted im able .student to help in his researches. The new 
assistant scarcely came up to expectations in respect of confirm- 
ing certain theoretical views of his master's by the experiments 
set liim to that end, and appears to have stated the discrepancy 
without reserve ; but Berthollet nevertheless quickly nicognized 
the ability displayed, and sho wed his appreciation not only by 
desiring to be Gay-Lussac's father- in-scicncc," but also by 
making him in 1807 an original member < f the Societe d'Arcueil. 
In 1802 he was appointed demonstrator to A. F. Fourcioy at the 
Ecole Polytechn ique, where subsec)iicnlly (1S09) he became 
profes.sor of chemistry, and from j8o8 to 1832 he w^as professor 
of physic s at the wSorhonne, a post which he only resigned for the 
chair of chemistry at the Jardin des Plantes. In 1831 he was 
elected to ro.prcsent Haute Vienne in the chamber of deputie.s, 
and in 1839 tie entered the chamber of peers. He died in Paris 
on the 9th of May 1850, 

Gay-Lussac's earlier researches were mostly physical in 
character and referred mainly to the properties of gases, vapour- 
tensions, hygrometry, capillarity, &c. In his first memoir {Ann. 
de Chnnte. 1802) he showed that different gases are dilated in 
the same proportion w lien heated from o" to 100^ C. Apparently 
he did not know- ol Dalton’s experiments on the same point, 
which indeed were far from accurate ; but in a note he explained 
that^lc cit. Charles avait remarque depuis 15 ans la meme 
propriete dans ces gaz ; mais n'ayant jamais public scs nlsultats, 
e’est par le plus grand hasard que je les ai connus." In con- 
sequence of his c:arulour in thus rescuing from oblivion the. 
obser\"ation which his follow-citizen did not think worth publish- 
ing, his name is sometimes dissociated from this law, which instead 
is known as tliat of Charles. In 1804 he had an opportunity 
of prosecuting his researches on air in somewhat unusual condi- 
tions, for the French Academy, desirous of securing some observa- 
tions on the force of terrestrial magnetism at great elevations 
above the earth, through Berthollet and J. E. Chaptal obtained 
the use of the balloon which had been employed in Egypt, and 
entrusted the task to him and J. B. Biot. In their first ascent 
from the garden of the Conservatoire des Arts on the 24th of 
August 1804 an altitude of 4000 metres (about 13,000 ft.) was 
attained. But this elevation was not considered sufficient 
by Gay-Lussac, who therefore made a second ascent by himself 
on the 1 6th of September, when the balloon rose 7016 metres 
(about 23,000 ft.) above sea-level. At this height, with the 
thermometer marking qi degrees below freezing, he remained 
for a considerable time, making observations not only on 
magnetism, but also on the temperature and humidity of the air, 
and collecting several samples of air at different heights. The 
magnetic f>hservations. though imperfect, led him to the con- 
clusion that the magnetic effect at all attainable elevations above 



GAZA 


the earth’s surface remains constant ; and on analysing the 
samples of air he could find no difference of composition at 
different heights. (For an account of both ascents see Journ. 
de phys. for 1804.) On the 1st of October in the same year, in 
conjunction with Alexander von Humboldt, he read a paper on 
eudiomctric analysis {Ann, de Chim., 1805), which contained the 
germ of his most important generalization, the authors noting 
that when oxygen and hydrogen combine together by volume, 
it is in the proportion of one volume of the former to two volumes 
of the latter. But his law of combination by volumes was not 
enunciated in its general form until after his returnfrom a scientific 
journey througli Switzerland, Italy and Germany, on which with 
Humboldt he started from Paris in March 1805. This journey 
was interrupted in the spring of 1806 by the news of the death 
of M. J. Brisson, and Gay-Lussac hurried back to Paris in the 
hope, which was gratified, that he would be elected to the seat 
thus vacated in the Academy. In 1807 an account of the 
magnetic observations made during the tour with Humboldt 
was published in the first volume of the Memoir es d' At cucil, and 
the second volume, published in 1809, contained the important 
memoir on gaseous combination (read to the Society Philo- 
mathiqne on the last day of 1808), in which he pointed out that 
gases combining with each other in volume do so in the simple.st 
prop)ortions — I to i, i to 2, i to 3 -and that the volume of the 
compound formed bears a simple ratio to that of the constituents. 

About this time Gay-Lussac’s work, although he by no means 
entirely abandoned physical questions, became of a more chemical 
character ; and in three instances it brought him into direct 
rivalr}’^ with Sir Humphry Davy. In the first case Davy’s 
preparation of potassium and sodium by the electric current 
spurred on Gay-Lussac and his collaborator L. ) . 'Fhenard, who 
had no battery at their disposal, to search for a chemical method 
of obtaining those metals, and by the action of red-hot iron on 
fused potash — a method of which Davy admitted the advantages 
— they succeeded in 1808 in preparing potassium, going on t«) 
make a full study of its properties anfl to use it, as Davy also 
did, for the reduction of boron from boracic acid in 1809. The 
second concerned the nature of oxjmuriatic acid ” (chlorine). 
While admitting the possibility that it was an elementary body, 
after many experiments they finally declared it to be a compound 
{Mem. d'Arcueilf 1809). Davy, on the other hand, could see no 
reason to suppose it contained oxygen, as they surmised, and 
ultimately they had to accept his view of its elementary character. 
The third case roused most feeling of all. Davy, passing through 
Paris on his way to Italy at the end of 1813, obtained a few 
fragments of iodine, which had been discovered by Bernard 
Courtois (1777-1^138) in 1811, and after a brief examination by 
the aid of his limited portable laboratory perceived its analogy 
to chlorine and inferred it to be an element. Gay-Lussac, it is 
said, was nettled at the idea of a foreigner making such a dis- 
covery in Paris, and vigorously took up the study of the new 
substance, the result being the elaborate “ M^moire sur Tiode,” 
which appeared in the Ann. de chim. in 1814. He too .«saw its 
resemblance to chlorine, and was obliged to agree with Davy’s 
opinion as to its simple nature, though not without some hesita- 
tion, due doubtless to his previous declaration about chlorine. 
Davy on his side seems to have felt that the French chemist was 
competing with him, not altogether fairly, in trying to appropriate 
the honour of discovering the character of the substance and of 
its compound, hydriodic acid. 

In 1810 he published a paper which contains some classic 
experiments on fermentation, a subject to which he returned 
in a .second paper published in 1815. At the .same time he was 
working with Thenard at the improvement of the methods of 
organic analysis, and by combustion with oxidizing agents, 
first potassium chlorate and subsequently copper oxide, he 
determined the composition of a number of organic substances. 
But his last great piece of pure research was on prussic acid. 
In a note published in t8ii he described the physical properties 
of this acid, hut he said nothing about its chemical composition 
till 1815, when he described cyanogen as a compound radicle, 
prussic acid as a compound of that radicle with hydrogen alone. 
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and the prussiates (cyanides) as compounds of the radicle with 
metals. The proof that prussic acid contains hydrogen but no 
oxygen was a most im])ortant support to the Uydrogcn-acid 
theory, and completed the downhill of Lavoi.sier’s oxygen tlieory; 
while the isolation of cyanogen was of equal importance fur the 
subsequent era of compound radicles in organic chemistry. 

After this research Gay-I.u.ssac'.s attention began to be dis- 
tracted from purely scientific investigation. He hud now secured 
a leading if not the foremost place among the t:hemists ol the 
French capital, and the demand for his services as adviser in 
technical problems anrl matters of practii'al interest made great 
inroads on his available lime. He had been a nuMubei of the 
consultative committee on arts and manufactures since* 1805; 
he was attached to the “ administration des poudres ei .sal| ctres ” 
in 1818, and in 1829 he received the lucrative post of assayer to 
the mint. In these new fields he displayed tiie powers .so ci‘n- 
spicuous in his scientific inquiries, and lie was now to introduce 
and establish scientific accuracy where previously there hud been 
merely practical approximations. His services to industry in- 
cluded his improvements in the processes for the manufacture 
of sulphuric arid (1818) and oxalic acid (1S29); methods of 
estimating the amount of real alkali in potash and soda by the 
volume of standard acid required for neutralization, and for 
estimating the available chlorine in bleaching powder hy a solution 
of arsenious acid; directions for the use of the ceutt.siiual 
alcoholometer published in 1824 and specially commended hy 
the Institute; and the elaboration of a method of assaying 
silver by a standard solution of common salt, a volunu* on whi('h 
was piiblishi‘d in 1833. Among his n‘search work of this period 
may be mentioned llie improvements in organic analysis and the 
investigation of fulininic acitl made with tht* help of Liebig, who 
gained the privilege of admission to his private laboratory in 
1823 1824. 

Gay-Lussac was patient, persevering, accurati* to jiunctilious- 
ne.ss, perhaps a little cold and reserved, and nut unaware of his 
great ability. But he was also bold and energetic, not only in 
his work but also in support and defence of liis friends. His 
early childish adventures, as told by Arago, herald the fearless 
a(*.ronaut and the undaunted investigator of \olainir eruptions 
(Vesuvius was in full eruption when he visited it during his 
tour in 1805) ; and the endurance he exhibited under llie labora- 
tory accidents that befell him shows thi* power of will with which 
he would lace the ]irospect of becoming blind and usitless for the 
prosecution of the science wJiich was his v(‘ry life, and ol which he 
was one of the most distinguished orimnu nts. Only at the very 
end, when the disea.se from which lie was suffering left him no hope, 
did he complain witli some bitterness of the hard.ship of leaving 
this world where the many discoveries Ixung made pointed to 
yet greater discoveries to come. 

The most complete list of Gay-T.nsMu’f. piqx-is is contciined in 
the Royal Society’s Catalofjitr t i Sdenhfir Papers, wIikJi ennmrrales 
148, exclusive of others written jointly witli lliiniholdt, "riieiu'rd, 
Welter and 1 iehig. Many of them were ])uMishecl in the Avr.ales d>‘ 
chimicy which after it changed its title to Annales de ilnwie el 
physique he edited, with Arago, up to nraily the end of his lilr ; hut 
.some are to he found in the AJiniotres d’ Armed and the Compte\ 
renduSy and in the liecherdies physiques ct chimiques, piihlislied 
with Thenard in 1811. 

GAZA, THEODORUS (r. 1400-1475), one of the (ircek scholars 
who were the leaders of the revival of learning in the 1 5th century, 
was born at 'rhe.ssalonica. On the capiuie of his native city by 
the Turks in 1430 he fled to Italy. I hiring a three years’ residence 
in Mantua he rapidly acquired a conifietent knowledge of Latin 
under the teaching of Vittorino da h'eltre, supporting himself 
meanwhile by giving lessons in (Ireek, and by copying manuscripts 
of the ancient classics.* Tn i.t47 he became professor of Greek 
in the newly founded university of Ferrara, to which students 
in great numbers from all jiarls of Italy were soon attracted 
by his fame as a teacher. He had taken some part in the councils 
which wTfc held in .Siena (1123), Ferrara (143^)' Florence 
(1439), with the object of bringing about a rcconcili.'ition between 

^ According to Voigt , Gaza came to Ttalv somr ten years later from 
Constantinople, where he had boon a teacher or held some clerical 
office 
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the (Ireek and Latin Churches ; and in 1450, at the invitation of 
Pope Nicholas V., he went to Rome, where he was for some years 
employed by his patron in making Latin translations from 
Aristotle and other Creek authors. After the death of Nicholas 
(1455), being unable to make a living at Rome, tiaza removed 
to Napl(‘s, A\here he enjoyed the patronage ol Alphonso the 
Magnaiiimous tor two years (i 45 b-T 45 ^^)- Shortly afterwards be 
was apj>ointe(l by ( ardinal Hessarion to a bencliee in ('alabria, 
where the later years of his life were spent, and where he died 
about 1475. 5^b)od high in the opinion of most of his 

learned contemporaries, but still higher in that of the scholars 
of the succeeding generation. Ilis Greek grammar (in four 
books), written in Greek, first nnnted at Venice in 1405, and 
afterwards partially translated by Krasmus in 1521, although 
in many respects defective, especially in its syntiix, was tor a 
long time the leading text-hook. His translations into Latin 
went very numerous, including the Prohlemata, Dc partibus 
animalmm and De generalinnc animalium of Aristotle ; the 
Ifisioria planiarum of 'Fheophrastus: the Problemaia of Alexand(T 
Aphrodisias ; the De insiruetidis actebus of Aelian ; the De 
com posit tone verhorum of Dionysius of Ilalicarnassu.s ; and some 
of the Homihes of John Chrysostom. He also turned into Greek 
('icero’s Deseneetute and Sommum Scipiimis — with much success, 
in the opinion of b>asmus ; wnth more elegance than exactitude, 
aceording to the colder judgment of modern scholars. Tie was 
the author also of two small treatises entitled De mensibus and 
Dr oriiiine Turcarum. 

See Ci. Voigt, Die Wicderbelehuvf^ des klassisiheu Altertums 
aiicl article hy C. iJ.ilii in Krsch and Griil)<*r\ Allgemrine 
F.nc\'kloptidu\ For ii complete li.st of his works, .sec Fabriciiis, 
Bihliothoi.u (iiocca (ed. llaiies), x. 

GAZA (or 'Azzah, mod. (ihuzzeh), the most southerly of the 
five ])rincely Philistine citi(*s, situated near the sea, at the point 
where the old trade routes from Kgypt, Arabia and IVtra to 
Syria met. It was always a strong bord(*r fortress and a place 
of commercial importance, in many respe<'ts the southern 
counterpart of Damascus. The earliest notice of it is in the 
'fell el- A mama tablets, in a letter from the local governor, who 
then heltl it ftir ICgypt, with which country it always siocmI in | 
close connexion. It never passed for long into Israelite hands, 
though subject for a while to Hezekiah of Judah ; from him it 
passed to A.ssyria. In Amos i. 6 the cilv is denounced for giving 
up Hebrew slaves t(» Kdom. To Herodotus (iii, 5) the place 
seemed as important as Sardis. The city withstood Alexander 
the Great for live months (332 B.c.), and in 06 m.c. was razed to 
the ground by Alexander Jannaeus. It was rebuilt by Aulus 
Gabiniiis, 57 n.c., but on a new site ; the old site was remembered 
and spoken of as “ Old ’’ or “ De.sert (hua ” : compare Acts 
viii. 2f>. In the 2nd and 3rd centuries (iaza was a thriving 
Greek city, with good .schools and famous temples, especially 
<me to the local god Mama (/.c. “ l.,ord ’* or “ Our Djrd ”). A 
statue of this god has been found near Gaza ; it much resemble.s 
the (ireek representation of Zeus. The struggle with Ghristianity 
here was long and intense. I'.gyptian monks gradually won over 
the country folk, and in 402, under the innueiice of 'Fheodosiiis 
and l\)rphyrv the loial bishop, the Marneion was destroyed 
and the cross made politically supreme. In the slh and f»th 
centuries Gaza was held in high repute as a ])lace of learning. 
JJut after it pas.sedv into Moslem hands (h35) it gradually lo.st 
all sa\'e commercial importanc'e, and even the C rusaders did 
little to revive its old military glory. It finally was captured 
by the Moslems in 1244. Napoletm captured it in J79<)- 

'Hu! modern town (pop. 16,000) is divided into four cjuartcrs, 
one of which is built on a low hill. \ magnificent grove of very 
ancient olives forms an avenue 4 m. long to the north. There 
are many lofty minarets in various parts of the town, and a 
tine mosque built of ancient materials. A 12th-century church 
towards the south side of the hill has also been converted into 
a mosque. On the cast is showm the tomb of Samson (an 
erroneous tradition dating back to the middle ages). The ancient 
W'alls are now covered up beneath green mounds of rubbish. 
The water-supply is from wells sunk through the sandy soil to 


the rock ; of these there are more than twenty — an unusual 
number for a Syrian town. The land for the 3 m. between 
Gaza and the sea con.sists principally of sand dunes. There is 
no natural harbour, but traces ol ruins near the shore mark the 
site of the old Maiuma (lazae or l^irt of Gaza, now’ called el 
Mineh, which in the 5 th century was a separate towm and episc'opal 
see, under the title Constantia or Limena Gaza. Hashem, an 
ancestor of Mahomet, lies buried in the town. On the east are 
remains of a race-course, the corners marked by granite shafts 
with Greek inscriptions on them. To tlie south is a remarkable 
hill, quite isolated and bare, with a small mosque and a grave- 
yard. It is called el Muntar, “ the watch tower,” and is sup])osed 
to be the mountain “ before (or facing) Flebron,” to w’hich 
Samson carried the gates of Gaza(Judg. x^'i. 3). The bazaars 
of Gaza are considered good. An extensive pottery exists in 
the town, and black earthenware peculiar to the place is manu- 
factured there. The climate is dry and comparatively healthy, 
but the summer temperature often exceeds no" Fahr. The 
surrounding country is partly cornland. partly waste, and is 
inhabited by wandering Arabs. The prosperity of Ghuzzeh 
has partially revived through the growing trade in [)arley, of 
which the average annual export to Great, Britain for i8g7 i8gg 
was over 30,000 tons. The dress of the people is Egyptian 
rather than Syrian. Gaza is an episcopal see both of the Greek 
and the Armenian church. The Church Missionary Society 
maintains a mission, with .schools for both sexes, and a hospital. 

GAZALAND, a district of Fortugue.se East Africa, extending 
north from the Komati or Manhissa river, Delagoa ] 3 ay, to the 
J^ungwe riv'^er. It is a w’cll- watered, fertile country. Gazaland 
is one of the chief recruiting grounds for negro labour in the 
Transvaal gold mines. The country derives its name from a 
Swazi chief named (hiza, a contemporary of ('haka, the Zulu 
king. Refugees from various clans oppressed by Dingaan 
(('hakas successor) were welded into one tribe by Gaza\s son 
Maniku.sa, who took the name of Sotshangana, his followers 
being known generally as Matshangana. A section of them was 
called Maviti or J.andeens (/.r. couriers), a designation which 
persists as a tribal name. Between 11833 and 1S36 Manikusa 
made himself master of the country as far north as the Zambezi 
and captured the Portuguese posts at Delagoa Buy, Inhambane, 
Solala and Sena, killing nearly all the inhabitants. The Portu- 
gue.se reoceupiefl their posts, but held them with great dilfieulty, 
while in the interior th(* Matshangana continued their ravages 
unchecked, dc})opulating large regions. Manikusa died about 
i860, and his .son limzila, receiving some help from the Portugue.se 
at Delagoa Bay in a struggle against a brother for the chieftain- 
ship, ceded to them the territory south of the Manhissa river. 
North of that stream as far as the Zambezi and inland to the 
continental plateau limzila cstal)lished himself in independence, 
a position he maintained till his death (r. 1884). His chief 
rival was a Goanese named Gouveia, who came to Afric a about 
1850. Having obtained possession of a prazo in the Gorongoza 
district, he ruled there as a feudal lord while acknowledging 
himself a I’ortuguese subject. Gouveia recovered from the Mat- 
shangana and other troublcrs of the jxjaee much of the country 
in the Zambezi valley, and was appointed hy the l^or tugue.se 
captain-general of a large region. F rom 1868 onward the country 
began to be lietler known. Probably the first European to 
penetrate any distance inland from the Sofala coast since the 
Porluguesc gold-.seekers of the i6th century was St \"incent VV. 
Erskine. who explored the region between the Limpopo and 
Pungwe (1868-1875). I^ortugal's hold on the coast had been 
more firmly established at the time of Umzila’s death, and 
Gungunyana, his successor, was claimed as a vassal, while efforts 
were made to open up the interior. This led in 1890 1891 to 
collisions on the borderland of the plateau with the newly 
established British South Africa Company, and to the arrest 
by the company’s agents of Gouveia, who w’as, however, set at 
liberty and returned to Mozambique via Cape Town. An offer 
made by Gungunyana (1891) to come under British protection 
was not accepted. In 1892 Gouveia was killed in a w'ar with a 
native chief. Gungunyana maintained his independence until 
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1895, when he was captured by a Portuguese force and exiled, 
first to Lisbon and afterwards to Angola, where he died in 1906. 
With the capture of Gungunyana opposition to Portuguese rule 
largely ceased. 

in flora, fauna and commerce Gazaland resembles the neigh- 
bouring regions of Portuguese East Africa (q.v.). 

See G. McCall Thcal, History of South Africa since vol. v. 
(London, 1908). 

GAZEBO (usually explained as a comic Latinism, for “ 1 will 
gaze ” ; the New English Dictionary suggests a possible oriental 
origin now^ lost), a term used in the i8th century for a structure 
on the outer wall of a garden, having an upper storey with 
windows on each side so as to overlook the road. Similar build- 
ings are found in Holland on the borders of the canals, which in 
some cases form very picturesque features. 

GAZETTE, a name given to news-sheets or newspapers having 
an abstract of current events (see Newspapers). The T.on(lon 
Gazette is the title of the English official organ for announcements 
by the government, and is published c\'ery Tuesday and Friday. 
Tt contains all proclamations, orders of council, promotions and 
appointments to commissions in the army and na\'y, all appoint- 
ments to offices of state, and such other orders, rules and regula- 
tions as arc directed by act of parliament to be published therein. 
It also contains notices of proceedings in bankruptcy, dissolutions 
of partnership, tS:c. lly the Documentary Evidence Act 1868 the 
production of a copy of the Gazette is prima facie evidence of royal 
proclamations and government orders and regulations. Similar 
gazettes are also published in Edinburgh and Dublin. Most 
countries (the United States excepted) have official journals 
containing information more or less similar to that of the London 
Gazette, as the French Journal officiel, the German Detiischer 
Reichs- und Kgl. Preitss. Staats-Anzeiger, &c. The word “ gazet- 
teer ” was originally applied to one who wrote for gazettes,’' 
but is now only used for a geographical dictionary arranged on 
an alphabetical plan. 

GEAR (connected with “ garb," properly elegance, fa.shion, 
especially of dress, and with “ gar,” to caose to do, only found in 
Scottish and northern dialects ; the root ol the word is .seen in the 
Old Tent, ganvjan, to make ready), an outfit, applied to the 
wearing apparel of a person, or to the harncs.s and trappings of a 
horse or any draft animal, as riding-gear, hunting-gear, ^tc. ; 
also to household goods or stuff. The phrase “ out of gear,’' 
though now connected with the mechanical application of the 
word, was originally used to signify “ out o^ hariu‘ss " or con- 
dition, not ready to work, not fit. The wo.d is also used of 
apparatus generally, and especially of the part.', 'ollei t ively in a 
machine by which motion is transmitted fro n one part to another 
by a series of cog-wheels, continuous bands, Ac. It is used in a 
special sense in reference to a bicycle, meaning the diameter of an 
imaginary wheel, the circumference of which is eqiud to the 
distance accomplished by one revolution of the pedals (see 
Bicycle). 

GEBER. The name Geber has long been used to designate the 
author of a number of Latin treatises on alchemy, entitled Sumnia 
[yerfectionis magisterii, De invesligatione perfectionis, De inventione 
veritatiSy Liber fornacum, Testamentum Geberi Regis Indiae and 
Alchemia Geberi, and these writings were generally r<*garded a.s 
translations from the Arabic originals of Abu Abdallah Jaber 
ben Hayyam (ITaiyan) ben Abdallah al-Kufi, who is supposed to 
have lived in the 8th or 9th century of the Christian era. About 
him, however, there is considerable uncertainty. According to the 
Kitdb-al-Fihrist (loth century), which gives his name as above, 
the authorities disagree, some as.serting him to have been a writer 
on philosophy and rhetoric, and others claiming for him the first 
place among the adepts of his time in the art of making gold and 
silver. The writer of the Kitdb-al-Fihrist .says he had been 
a.ssured that Jaber only wrote one book and even that he never 
existed at all, but these statements he scouts as ridiculous, and 
expressing the conviction that Jaber really did exist, and that his 
works were numerous and important, goes on to quote the titles 
of some 500 treatises attributed to him. He is said to have resided 
most frequently at Kufa, where he prepared the “ elixir,” but. 
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according to others, he never spent long in one place, having 
reason to keep his whereabouts unknown. Ilis patron or master 
is variously given as Ja’far ben Vahya, and as Ja'far es-Sadiq ; 
in the Arabic Book of Royalty, professedly written by him, he 
addresses the last-named as his master. In addition to these 
details the Fihrist mentions a tradition that he originally came 
from Khorasan. Another story given b\ d’llerbelot {Biblio- 
theque orientate, s.v, “ Giaber ”) makes him a native of Harran 
in Mesopotamia and a Sabaean. Leo Africanus, who in 1526 
gave an account of the Alchemists of Fez in Africa (.see the 
English translation of his Africae descriptio by John Tory, A 
Geographical History of Africa, London, 1600, p. 155), slates that 
their principal authority was Geber, a Greek who had apostatized 
to Mahommedanism and lived a century after Mahomet. In 
Albertus Magnus the name Geber occurs only once and then with 
the epithet “ of Seville " ; doubtless the reference is to the 
Arabian Jabir ben Allah, who lived in that city in the iilh 
century, and wrote an astronomy in 9 books which is ol import- 
ance in the history of trigonometry. 

The great puzzle connected with the name (ieber lies in the 
character of the writings attributed to him, their style and matter 
differentiating them strongly from tho.se of even the best authors 
of the later alchemical period, and making it difficult to account 
for their existence at all. The re.searches ol M. V. E. Herlhelot 
threw a great deal of light on this (juestion. Taking the six 
treatises enumerated above he coni'luded, after critical examina- 
tion, that the two last may be disregarded as of later date than the 
others, and that the Dc mveshgatione perfeettorns, the Dc in- 
venttone and the Liber foriuuum are merely extracts from or 
summaries of the Sumnia perfectionis with later additions, 'fhe 
Summa he therefore regarded as representative of the work of the 
Latin Geber. and study of it convinced him that it contains no 
indication of an Arabic origin, either in its methoil, which is 
conspicuous for clearness of reasoning and logical co-ordination of 
material, or in its facts, or in the words and persons (|uotcd. 
Without going so far as to deny that somt* words and phrases may 
be taken from the wTitings of the Arabian Jaber, he was disposed 
to hold that it is the original work of some unknown Latin 
author, who wrote it in the second half of the 13th century and 
I put it under the patronage ot the venerated name of Geber. 'I'he 
i MS. of this work in the Biblioth^cjue Nationale at Paris dates from 
about the year 1300. Berthelot further investigated Arabic' 
MSS. existing in the Paris library and in the university of Leiden, 
and containing works attributed to Jaber, and had translation.s 
made of six trcati.ses two, of which he gives the titles as Livre 
de la royaute and Petit Livre de la mishtcorde ixom Paris, and 
four— Livre des balances, Livre de la misericorde, Livre de la 
concentration and Lwre dc la mercure orientale- from Leiden. 
Berthelot was not prepared to assert that tlie.se treatises were 
actuall) written by Jaber, but he held it (ertain that they are 
works wTitten in Arabic between the oth and i2lh centuiies, at a 
period anterior to tlie relations of the Latins with the Arabs. In 
style these treati.ses are entirel}’ iliffereiil from the Summa of 
Geber. Their language is vague and allegorical, full of allusions 
and pious Mussulman invocations; the author (ontinnally 
announces that he is about to speak without mystery or reserve, 
but all the .same never gives any j)reci.se details of the secrets 
he professes to reveal, lie holds the doitriiH* that everything 
eiidow'ed w'ith an apparent quality posses.si> an opjaisitc occult 
quality in much the .same terms as it is found in Latin writers i)f 
the middle ages, but he makes no allusion to the theory of the 
generation of the metals by sulphur and mercury, a theory 
generally attributed to (ieber, w ho also added arsenic to the list. 
Again he fully accepts the influence of the stars on the production 
of the metals, whereas the Latin (ieber disputes it, and in general 
the chemical knowledge of the two is on a different plane. Here 
again the inference is that the Latin treatises printed from the 
15th century onwards as the work of Geber are not authentic, 
regarded as translations of the Arabic author Jaber, alw'ays 
supposing that the Arabic MSS. tran.scribed and translated for 
Berthelot are really, as they profess to be, the work of Jaber, and 
are representative of his opinions and attainments. 

XI. i« 
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But while Berthelot thus deprived the world of what were long 
regarded as genuine Latin versions of Jaber’s works, he also gave 
it something in their place, for among the Paris MSS. he found a 
mutilated treatise, hitherto unpublished, entitled Liber de 
Septuaf^inta {Johannis), iranslatus a Maf^istro Renaldo Cremonensiy 
which he considered the only known Latin work that can be 
regarded as a translation from the Arabic Jaber. The latter 
states in the Arabic works referred to above that under that title 
he collected 70 of the 500 little treatises or tracts of which he was 
the author, and the titles of those tracts enumerated in the 
Kiidb al-Fihfisi as forming the chapters of the Liber de Septua- 
f»inta correspond in general with those of the Latin work, which 
further is written in a style similar to that of the Arabic Jaber 
and contains the same doctrines. Hence Berthelot felt justified 
in assigning it to Jaber, although no Arabic original is known. 

The evidence collected by Berthelot has an important bearing on 
the history of chemistry. Most of the chemical knowledge attri- 
buted to the Arabs has been attributed to them on the strength 
of the reputed Latin writings of Geber. If, therefore, these are 
4 )riginal works rather than translations, and contain facts and 
doctrines which are not to be found in the Arabian Jaber, it 
follows that, on the one hand, the chemical knowledge of the Arabs 
has been overestimated and, on the other, that more progress was 
made in the middle ages than has generally been supposed. 

Set* M. 1*. K iierthelot’s works on the history of alchemy and 
especially his Chtmie au moyen dge (3 vols., Paris, 1893), the third 
volume of which conf.iins a French translation of jaher's works 
together with the Arabic text. 

GEBHARD TRUGHSESS VON WALDBUR6 (15471601), 
elector and archbishop of Cologne, was the second son ol William, 
count of Waldburg, and nephew of Otto, cardinal bishop of 
Augsburg (151.4-1573). Belonging thus to an old and dis- 
tinguished Swabian family, he was born on the 10th of November 
T547, and after studying at the universities of Tngolstadt, Perugia, 
T.()iivain and elsewhere began his occlesiaslic'jil (career at Augs- 
burg, Subsequently he held other positions at Strassbiirg, 
( ologne and Augsburg, and in December 1577 was chosen elector 
of (Cologne after a spirited contest. Gebhard is chiefly noted for 
his conversion to the reformed doctrines, and for his marriage 
with Agnes, countess of Mansfield, which was connected with this 
step. After living in concubinage with Agnes he decided, perhap.s 
under compulsion, to marry her, doubtless intending at the same 
time to resign his sec. Other counsels, however, prevailed, 
instigated by some Protestant supporters he deelared he would 
retain the electorate, and in December 1582 he formally announced 
his ('onversion to the reformed faith. The marriiige with Agnes 
was celebrated in the following February, and (jebhard remained 
In possession of the see. ITiis aflfair created a great stir in 
Germany, and the clause concerning ecclesiastical resei^^ation in 
the religious peace of Augsburg was interpreted in one way by 
Ins friends, and in another way by his foes ; the former holding 
that he could retain his office, the latter that he must resign. 
Anticipating events Gebhard had collected some troops, and had 
taken measures to convert his subjects to Protcstanti.sm. In 
Aptil 1583 he was deposed and excomnuiniciited by Pope (Gregory 
Xni. ; a Bavarian prince, Krncst, bishop of Lk^ge, I'reising and 
Hildesheim, w’as chosen elector, and war broke out between the 
rivals. The cautiuus I.iitheran princes of Germany, especially 
Augustus T., elector of Saxony, were not enthusiastic in support of 
Gebhard, whose friendly relations with the Calvinists were not to 
their liking ; and although Henry’ of Navarre, afterwards Henry’ 
IM of I'rance, tried to form a coalition to aid the deposed elector, 
the only assistance which he obtairred came from John Casimir, 
administrator of the Palatinate of the Rhine. The inhabitants of 
the electorate were about eriually divided on the question, and 
Ernest, supported by Spanish troops, tvas too strong for (kbhard. 
John ( asimir, who acted as commander-in-chief, returned to the 
Palatinate in October 1^83, and early in the following year 
Gebhard was driven from Bonn and took refuge in the Nether- 
lands. The electorate was soon completely in the possession of 
l>ncst, and the defeat of Gebhard was a serious blow to Protes- 
tantism, and marks a stage in the history of the Reformation. 
Li\’ing in the Netherlands he became very intimate with Eliza- 


beth’s envoy, Robert Dudley, earl of Leicester, but he failed to 
get assistance for renewing the war either from the English queen 
or in any other quarter. In 1 589 Gebhard took up his residence at 
Strassburg, where he had held the office of dean of the cathedral 
since 1574. Before his arrival some trouble had arisen in the 
chapter owing to the fact that three excommunicated canons 
persisted in retaining their offices. He joined this party, which 
was strongly supported in the city, took part in a double election 
to the bishopric in 1592, and in spite of some opposition retained 
his office until his death at Strassburg on the 31SI of May 1601. 
Gebhard was a drunken and licentious man, who owes his promi- 
nence rather to his surroundings than to his abilities. 

See M. Lessen, Det kolmsche Krieg (Gotha, 1882), and the article 
on Gebhard in Band viii. ot the AUgemeine deutsche Biographic 
(Leij>2ig, 1878) ; J. H. Hennes, Der Kanipf um das Erzstift Koln 
(Cologne, 1878) ; L. Enncn, Geschichie acr Stadl Koln (Cologne, 1863 - 
1880) ; and N untiaturberichte aus Deutschland, Der Kampf um 
Kohi^ edited by J. Hansen (Berlin, 1892). 

GEBWEILER (Fr. Guebwiller), a town of Germany in the 
imperial province of Alsace-Lorraine, at the foot of the Vosges, 
on the Lauch, 13 m. S. of Colmar, on the railway Bollwciler- 
Lautcnbach. Pop. (1905) 13,259. Among the principal buildings 
arc the Roman Catholic church of St Leodgar, dating from the 
12th century, the Evangelical church, the synagogue, the town- 
house, and the old Dominican convent now used as a market and 
concert hall. The chief industries are spinning and dyeing, and 
the manufacture of cloth and of inat'hintTy ; quarrying is carried 
on and the town is ( elcbrated for its white wines. 

Gebweiler is mentioned as early as 774. It belonged to the 
religious foundation of Murbach, and in 1759 the abbots chose it 
for their residence. In 1789, at the outbreak of the Revolution, 
the monastic buildings were laid in ruins, and, though the archives 
were rescued and removed to Colmar, the library perished. 

GECKO, ^ the common name applied to all the species of the 
GeckoueSy one of the three sub -orders of tlie Laccrlilia. The 
geckoes are small creatures, seldom exceeding 8 in. in length 
including the tail. With the head considerably flattened, the 
body short and thick, the legs not high enough to prevent the 
body dragging .somewhat on tliegroand, the eyes large and almost 
destitute of eyelids, and the tail short and in some cases nearly as 
thick as the bodv, the geckoes altogether lack the litheness and 
grace characteristic 01 most lizards. Their colours also are dull, 



Leaf-tailed Gecko [Gymnodacivlus platurus) of Au.stralia. 

and to the weird and forbidding aspect thus produced the general 
prejudice against those creatures in the countries where they 
occur, which has led to their being classed with toads and 
snakes, is no doubt to be attributed. Their bite was supposed 
to !)e venomous, and their saliva to produce painful cutaneous 
eruptions ; even their touch was thought sufficient to convey a 
dangerous taint. It is needless to say that in this instance the 
popular mind was misled by appearances. 1’he geckoes are not 
only harmless, but are exceedingly useful creatures, feeding on 
insects, which, owing to the great width of their oesophagus, tlify 
are enabled to swallow whole, and in pursuit of which they do not 
hesitate to enter human dwellings, where they are often killed on 
* The Malay name ge-koq imitates the animal’s cry. 



GED^EDDES, ANDREW 


547 


suspicion. The structure ot the toes in these lixards forms one of 
their most characteristic anatomical features. 

Most geckoes have adhesive digits and toes, by means of which 
they are enabled not only to climb absolutely smooth and vertical 
surfaces, for instance a window-pane, but to run along a white- 
washed ceiling, back downwards. The adhesion is not produced 
by sticky matter but by numerous transverse lamellae, each 
of which is further beset with tiny hair-like excrescences. The 
arrangement of the lamellae and pads differs much in the various 
genera and is used for classificalorv purposes. Those which 
live on sandy ground have narrow digits without the adhesive 
apparatus. Most species have sharp, curved claws, often 

retractile between some of the 
lamellae or into a special 
sheath. The tail is very brittle 
and can be quickly regener- 
ated ; it varies much in size 
and shape ; the most extra- 
ordinary is that of the leaf- 
l ailed gecko. Plychozooti 
homalocephalov of the Malay 
countries has membranous ex- 
pansions on the sides of the 
head, body , limbs and tail, which 

Lower Surface of the Too of parachutes, but mure 

onlar^ed*^* ^ us— they aid in conceal- 

ing the creature when it is 
closely pressed to the similarly coloured bark of a tree. Most 
geckoes are dull coloured, yellow to b»*own, and they soon change 
colour from lighter to dark tints. They are insectivorous and 
chiefly nocturnal, but are fond of basking in the sun, motionless 
on the bark of a tree, or on a rock the colour of which is then 
imitated to a nicety. Some species are more or l(‘ss transparent. 

Geckoes, of which about 270 species arc known, subdivided into 
about 50 genera, are cosmopolitan within the warmer zones, 
including New Zealand, and even the remotest volcanic islands. 
This wide distribution is due partly to the great age of the 
suborder (although fossils are unknown), partly to their being 
able to exist for several months without food so that, concealed 
in hollow trunks of trees, they may float about tor a very long 
time. .Ships, also, act as distributors. In .south Europe occur 
only llemidactylus turcicus^ Tarentola manritanica (Platydactylus 
jacctanus) and Phyllodactylus europaeus. 

GED,’ WILLIAM (1690-1749), the inventor of stereotyping, 
was born at Edinburgh in 1690. In 1725 he patented his in- 
vention, developed from the simple process of soldering together 
loose types of ^'an der Mey. Gcd, although he succeeded in 
obtiiining a cast in similar metal, of a type page, could not 
persuade Edinburgh printers to lake uj) his invention, and 
finally entered into partnership ivith a London staitioner named 
Jenner and Thomas James, a typefounder. The partnership, 
however, turned out very ill ; and Gcd, broken-hearted at his 
want of success due to trade jealousy and the •compositors* 
dislike of the innovation, died in poverty on the 19th of October 
1749. Two prayer-books for the university of ('ambridge and 
an edition of Sallust were printed from his stereotype plates. 
In his time the best type was imported from Holland, and Ged’s 
daughter reports that he had repeated offers fern the Tiutch 
which, from patriotic motives, he refused. His sons tried to 
c^rry out his patent, and it was oventually perfected by Andrew 
Wilson. 

GEDDES, ALEXANDER (1737-1802), Scottish Roman Catholic 
theologian, was born in Rathven, Banffshire, on the 14th of 
September 1737. He was trained at the Roman Catholic 
seminary at Scalan and at the Scottish College in Paris, where 
he studied biblical philology, school divinity and modern 
languages. In 1764 he officiated as a priest in Dundee, but in 
May 1765 accepted an invitation to live with the earl of Traquair, 
where, with abundance of leisure and the free use of an adequate 
library, he made further progress in his favourite biblical studies. 
After a second visit to Paris, which was employed by him in 
reading and making extracts from rare books and manuscripts, 



he was appointed in 1769 priest of Auchinhalrig and Preshome 
in his native county. 'Fhe freedom with which he fraternized 
with his Protestant neighbours called forth the rebuke of his 
bishop (George Hay), and ultimately, for hunting and for 
occasicmally attending the parish church of C'ullcn, where one 
of his friends was minister, he was deprived of his charge and 
forbidden the exercise of ecclesiastical functions within the 
diocese. This happened in 1779 ; and in 1780 he went with hks 
friend Lord Traquair to London, where he spent the rest of his 
life. Before leaving Scotland he had received the honorary 
degree of LL.I). from the university of Aberdeen, and had been 
made an honorary member of the Society of Antic|uaries, in the 
institution of wliich he hail taken a very active part. In London 
Geddes soon received an appointment in connexion with the 
chajicl of the imperial ambassador, and was also helped by Lord 
I'elre in his .scheme for a new Catholic ver.sion of the Bible. 
In 1 786, supported also by such scholars as Benjamin Kennicolt 
and Robert Lowth, Geddes published a I'rosptitus oj a new 
Translation of the Holy Bible, a considerable cpuirto volume, in 
which the defects of previous translations were fully pointed 
out, and the means indicated by which these might be removed. 
It was well received, and led to the publication in 1788 of Pro- 
posah for Printing, with a specimen, and in 1790 of a General 
Answer to Queries, Counsels and Criticisms. 'Ihe first Nolurae 
of the translation itself, which was entitled The Holy Bible . . . 
faithfully translated frtnn corrected Texts of the Originals, with 
various Readings, explanatory i^olcs and cniical Remarks, 
appeared in 1792, and was the signal for a sloim of hostility on 
the part of both Catholics and }*rotestants. Jt v\as obvious 
enough— no small offence in the eyes of some — that as a critic 
Geddes had identified himself with F. lloubigant (i686 1783), 
Kennicott and J. D. Michaelis, but others did not hesitate to 
stigmatize him as the would-be corrector of the Holy Ghost.” 
Three of the vicars^apostolic almost immediately warned all the 
faithful against the ‘‘ use and recejition ” oJ his translation, on 
the ostensible ground that it had not been examined and ap- 
proved by due eei lesiastieal authority ; and by his own bishop 
(Douglas) he was in 1793 suspended fiom the exercise of his 
orders in the T-ondon district. I’lie second volume of the transla- 
tion, completing the liistorical books, published in 1797, found 
no more friendly reception ; but this circumstance did not dis- 
courage him from giving forth in 1800 the volume ol ( utiial 
Remarks on the Hebrew Scriptures, wliicli jire.sentcd in a some- 
what brusfiuc manner the then no\el ami startling vicw.s of 
Eichhorn and his school im tJie primitive history and early 
records of mankind. 

Geddes was engagefl on a critical translation of the Psalms 
(published in 1807) when he was seized with an illness of which 
he died on the 26th of February 1802. Although under rnlesi' 
astical censures, he had never swerved from a consistent pro- 
fession of faith as a Catholic ; and on Jiis dcalh-bed he duly 
received the last rites of his communion. 

Be.siile.s pamphlets on the Catholic ami .shivery tpie.stions, as well 
as several luaitive y^ux d'espnt, .iml a niirnher ol unsigned artieles 
in the Anahtual Reneiv, Geddes also ])id>lished a free melneal 
vcr.sion of Seicci Saturn of lltoatt' (1770), and a verbal rendi nmr of 
the First Bottk of the Iliad of Homer (1702). The Mcmons ot liis life 
and writings by his Irieiid John Mason Good aj)jH‘ar«‘d m 1803. 

GEDDES, ANDREW (i783'-i844), British jiainter, was born 
at Edinburgh. After receiving a good edmation in the high 
school and in the university of that city, he was lor live years in 
the excise office, in which his father held the post of deputy 
auditor. After the death of his father, who luwl opposeil his 
desire to become an artist, he came to London and entered the 
Royal Academy .schools. His first contribution to the exhibitions 
of the Royal .\cademy, a “ St John in the Wilderness, ’ appeared 
at Somerset House in 1806, and from that year onwards Geddes 
was a fairly constant exliibiior of figure-subjects and portraits. 
His WTll-known portrait of Wilkie, with whom he was on terms 
of intimacy, was at the Ko>'al Acaderriy in 1816. He alternated 
for some years lietwTcn London and Edinburgh, willi some 
excursions on the Continent, but in 1831 settled in London, and 
was elected associate of riie Royal Academy in 1832 ; and he 
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died in l/ondnii of consumption in 1844. A very able executant, 
a good colourist, and a close student of character, he made his 
chief .success as a portrait-painter, but he produced occasional 
figure subjects aivl landscapes, and executed some admirable 
(’opics of the ohi masters as well. He was also a good etcher. 
His portrait of his mother, and a portrait study, called “Summer,” 
are in the National Gallery of Scotland, and his portrait of Sir 
Walter Scott is in the Scottish National Portrait (Jallery. 

S(*« Art in Scotland : its Origin and Progress, by Robert Brydall 
(1880) ; The Scottish School of Painting, by William D. McKay, 
R.S.A. (iyo6). 

GEDDES, JAMES LORRAINE (1827-18B7), American soldier 
and writer, was born in Edinburgh, Scotland, on the 19th of 
Man h 1827. In his boyhood he was taken to Canada, but in 
1843 he returned to Scotland; then studied at Calcutta in the 
mililar\’ academy, entered the army, and after distinguishing 
himself in the Punjab campaign, returned to Canada, whence 
in 1857 he removed to Vinton, Iowa. In the American Civil 
War he served in the Federal army first as lieutenant-colonel 
and after J’Vhruary 1862 as colonel of volunteers, taking part 
in the fighting at Shiloh, Vicksburg and Corinth. He was 
captured at Shiloh and was imprisoned for a time at Madison, 
Gii., and in Libby pri.son, Richmond, Va., and in 1865 was 
brevetted brigadier-general of volunteers. He was principal 
of the (’ollege for tlie Blind at Vinton after the war, and until 
his death was connected with the Iowa College of Agriculture 
at Ames, being military instructor and cashier in 1870-1882, 
acting president in 1876-1877, librarian in 1877-1878, vice- 
president and professor of military tactics in 1880-1882, and 
treasurer in 1884-1887. He died at Ames on the 21st of 
l’'ebriuiry 1887. He wrote a number of war songs, including 
“The Soldiers’ Battle Prayer” and “The Stars and Stripes.” 

GEDDES, SIR WILLIAM DUGUID (1828-1000), Scottish 
scholar and educationist, was born in Aberdeenshire. He was 
educated at Elgin academy and university and King’s College, 
Aberdeen, and after having held various scholastic posts he was 
appointed in t86o professor of (Jreek and in 1885 principal of 
the (united) university of Aberdeen, He was knighted in i8q 2. 
He died in .Aberdeen on tlie oth of February 1900. It is chiefly 
as a teacher that Geddes will be remembered, and in his enthusi- 
astic jind successful efforts to raise the standard of Greek at the 
Scottish universities he has been compared with the humanists 
of the Renaissance. Amongst other works he was the author 
of A CtreeJf (Grammar ; 17th edition, 1883 ; new and revised 
edition, 1 8(^3) : a meritorious edition oi the Phaedo of Plato 
(2nd e(l., 1S85) ; and The Problem of the Homeric Poems (1878), 
in whicli, while supporting Grote’s view that the Iliad consisted 
of an original Achilleis w'ith insertions or additions by later 
liands, he maintains that these insertions are due to the author 
of the Odyssey. 

GEDYMIN (d. 1342), grand-duke of Lithuania, was supposed 
by the earlier chroniclers to have been the servant of Witen^ 
prince of Lithuania, but more probably he was Witen’s youngei 
i)rothcr and the son of Imtuwcr, another Lithuanian prince, 
(iedymin inherited a vast domain, comprising Lithuania proper, 
Samogitia, Red Russia, I’olotsk and Minsk ; but these possessions 
were environed by powerful and greedy foes, the most dangerous 
of them being the 'reutonic Knights and the Livonian Knights oi 
the Sword. The sysstematie raiding of lathuania by the knights 
under the pretext of converting it had long since united all the 
Lithuanian tribes against the common enemy ; but Gedymin 
aimed at establishing a dynasty which should make Lithuania 
not merely secure but mighty, and for this purpose he entered 
into direct diplomatic negotiations with the Holy See. At the 
end of 1322 he sent letters to Pope John XXII. soliciting his 
protection against the persecution of the knights, informing him 
of the privileges already granted to the Dominicans and the 
Franciscans in Lithuania for the preaching of God s Word, and 
desiring that legates should be sent to receive him also into the 
bosom of the church. On receiving a favourable reply from the 
Holy See, Gedymin issued circular letters, dated 25th of January 
1325, to the principal liansc towns, offering a free access into his 


domains to men of every order and profession from nobles and 
knights to tillers of the soil. The immigrants were to choose their 
own settlements and be governed by their own laws. Priests 
and monks were also invited to come and build churches at 
V ilna and N ovogrodek. Similar letters were sent to the Wendi.sh 
or Baltic cities, and to the bishops and landowners of Livonia 
and Esthonia. In short Gedymin, recognizing the superiority 
of western civilization, anticipated Ivan the Terrible and Peter 
tlie Great by throwing open the semi-savage Russian lands to 
influences of niiture. 

In October 1323 representatives of the archbishop of Riga, 
the bishop of Dorpat, the king of Denmark, the Dominican and 
Franciscan orders, and the Grand Master of the Teutonic Order 
assembled at Vilna, when Gedymin confirmed his promises and 
undertook to be baptized as soon as the papal legates arrived. 
A compact was then signed at Vilna, “ in the name of the whole 
('hristian World,” between Gedymin and the delegates, confirm- 
ing the promised privileges. But the christianizing of I.ithuania 
was by no means to the liking of the Teutonic Knights, and they 
used every effort to nullify Gedymin ’s far-reaching design. This, 
unfortunately, it was easy to do. Gedymin’s chief object was to 
save Lithusinia from destruction at the hands of the Germans. 
But he was still a pagan reigning over semi-pagan lands ; he 
was equally bound to his pagan kinsmen in Samogitia, to his 
orthodox subjects in Red Russia, and to his Catholic allies in 
Masovia. His policy, therefore, was necessarily tentative and 
ambiguous, and might very readily be misinterpreted. Thus 
his raid upon Dobrzyn, the latest acquisition of the knights on 
Polish soil, speedily gave them a ready weapon against him. 
The Prussian bishops, who were devoted to the knights, at a synod 
at E'lbing questioned the authority of Gedy min's letters and 
denounced him as an enemy of the faith ; his orthodox subjects 
reproached him with leaning towards the Latin heresy ; while 
the pagan Lithuanians accused him of abandoning the ancient 
gods. Gedymin disentangled himself from his difficulties by 
repudiating his former promises ; by refusing to receive the papal 
legates who arrived at Riga in September 1323 ; and by dismissing 
the Franciscans from his territories. These apparently retrogres- 
sive measures simply amounted to a statesmanlike recognition 
of the fact that the pagan element was still tlie strongest force 
in Lithuania, and could not yet be dispensed with in the coming 
struggle for nationality. At the same time Gedymin through his 
ambassadors privately informed the papal legates at Riga that 
his difficult position compelled him for a time to postpone his 
steadfast resolve of being baptized, and the legates showed 
their confidence in him by forbidding the neighbouring states 
to war against Lithuania for the next four years, besides ratifying 
the treaty made between Gedymin and the archbishop of Riga. 
Nevertheless in 1325 the Order, disregarding the censures of the 
church, resumed the war with Gedymin, who had in the meantime 
improved his position by an alliance with Wladislaus Lokietek, 
king of Poland, whose son Casimir now married Gedymin’s 
daughter Aldona. 

While on his guard against his northern foes, Gedymin from 
1316 to 1340 was aggrandizing himself at the expense of the 
numerous Russian principalities in the south and east, whose 
incessant conflicts with each other wrought the ruin of them all. 
Here Gedymin’s triumphal progress was irresistible ; but the 
various stages of it are impossible to follow, the sources of its 
history being few and conflicting, and the date of every salient 
event exceedingly doubtful. One of his most important 
territorial accretions, the principality of Halicz- Vladimir, was 
obtained by the marriage of his son Lubari with the daughter 
of the Haliczian prince ; the other, Kiev, apparently by conejuest. 
(iedymin also secured an alliance with the grand -duchy of 
Muscovy by marrying his daughter, Anastasia, to the grand- 
duke Simeon. Bui he was strong enough to counterpoise the 
influence of Muscovy in northern Russia, and assisted the re- 
public of Pskov, which acknowledged his overlordship, to break 
away from Great Novgorod. His internal administration bears 
all tile marks of a wdse ruler. He protected the Catholic as well 
as the orthodox clerg}% encouraging them both to civilize his 
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subjects; he raised the Lithuanian army to the highest stale 
of efficiency then attainable ; defended his borders with a chain 
of strong fortresses ; and built numerous towns including Vilna, 
the capital (c. 1321). Gedymin died in the winter of 1342 of 
a wound received at the siege of Wielowa. He was married 
three times, and left seven sons and six daughters. 

See Teodor Narbutt, History of the Lithuanian nation (l*ol.) 
(Vilna, 1833); Antoni Prochaska, On the Genuineness of the Letters 
of Gedyntin (Cracow, 1895); Vladimir Bonifatovich Antono^ 

vich, Monograph concerning the Historv of Western and South- 
western Russia (Rus.) (Kiev, 1885). (R. N. B.) 

GEE, THOMAS (1815-1898), Welsh Nonconformist preacher 
and journalist, was born at Ilenbigh on the 24th of January 1815. 
At the age of fourteen he went into his father's printing office, but 
continued to attend the grammar school in the afternoons. In 
1837 he went to London to improve his knowledge of printing, 
and on his return to Wales in the followdng year ardently threw 
himself into literary, educational and religious work. Among his 
publications were the well-known quarterly magazine Y Trae- 
thodydd (“The Essayist”), Gwyddoniadur Cymreig (“Encyclo- 
paedia Cambrensis "), and Dr Silvan Evans’s Engfish-W elsh 
Diciumary (1868), but his greatest achievement in this field was 
the newspaper Baner Cymru The Banner of Wales ”), founded 
in 1857 and amalgamated with Yr Amseran (“ The Times ") 
two years later. This paper soon became an oracle in W'ales, 
and played a great part in stirring up the nationalist movement in 
the principality. In educational matters he waged a long and 
successlul struggle on behalf of undenominational schools and for 
the establishment of the intermediate sclmol system. He was an 
enthusiastic advocate of cliurch disestablishment, and had a 
historic newspaper duel with Dr John Owen (afterwards bishoj) 
of St David’s) on this question. 7 ’he Eisteddfod found in him 
a thorough friend and a wise counsellor. Mis commanding 
presence, mastery of diction, and resonant voice made him an 
effective platform speaker. He was ordained to the (alvinistic 
Methodist ministry at Bala in 1847, and his time and talents 
ungrudgingly to Sunday school and temperance work. 'I hrough- 
out his life he believed in the itinerant unpaid ministry rather 
than in the settled pastorate. He died on tlie 28th of September 
1898, and his funeral was the most imposing ever seen in North 
Wales. 

GEEL, JACOB (1789-1862), Dutch scholar and critic, was born 
at Amsterdam on the 12th of November 1789. In 1823 he was 
appointed sub-librarian, and in 1833 chief librarian and honorary 
professor at Leiden, where he died on the 1 ith of November 1862. 
Geel materially contributed to the development of classical 
studies in Holland. He w^as the author of editions of I'heocritus 
(1820), of the Vatican fragments of Polybius (1829), of the 
'OKv^TTiaKns of Dio Chrysostom (1840) and of numerous essays in 
the Rheimsches Museum and Bibliotheca critica nova, of wdiich he 
was one of the founders. He also compiled a valuable catalogue 
of the MSS. in the Leiden library, wrote a history of the Greek 
sophists, and translated various German works into Dutch. 

GEELONG, a seaport of Grant county, Victoria, Australia, 
situated on an extensive land-locked arm of Port Phillip known 
as Corio Bay, 45 m. by rail S.W. of Melbourne. Pop. of the city 
proper (1901) 12,399 ; wuth the adjacent boroughs of Geelong 
West, and Newton-and-Chilwell, 23,311. (ieelong slopes to the 
bay on the north and to the Barwon river on the south, and its 
position in this respect, as well as the shelter it obtains from the 
Bellarine hills, renders it one of the healthiest towns in N'ictoria. 
As a manufacturing centre it is of considerable importance. 
The first woollen mill in the colony was established here, and the 
tweeds, cloths and other woollen fabrics of the town are noted 
thrcjughout Australia. There arc extensive tiinneries. Hour-mills 
and salt works, while at Pyansford, 3 m. distant, there are 
important cement works and paper-mills. The extensive vine- 
yards in the neighbourhood of the towm were destroyed under 
the Phylloxera Act, but replanting subsequently revived this 
industry. Corio Bay, a safe and commodious harbour, is entered 
by two channels across its bar, one of which has a depth of 23^ ft. 
There is extensive quayage, and the largest wool ships are able 
to load alongside the wliarves, which are connected by rail with 


all parts of the colony. The facilities given for shipping wool 
direct to England from this port have caused a very extensi\'e 
wool-broking trade to grow up in the town. The country 
surrounding Geelong is agricultural, but there are large limestone 
quarries east of the town, and in the Otway Purest, 23 m. distant, 
coal is worked. Geelong was incorporated in 1 849. 

GEESTEMONDE, a seaport town of Germany, in the Prussian 
province of Hanover, on the right bank of the Weser, at the 
mouth of the Geeste, which separates it from Bremerhaven, 32 m. 
N. front Bremen by rail. l^op. ( 1 905) 23,625. The interest of the 
place is purely naval and commercial, its origin dating no farther 
back than 1857, when the construction of tlie harbour ^^us begun. 
The great basin, w'hich can accommodate large sea-going vessels, 
was completed in 1863, the petroleum basin was opened in 1874, 
and additional wharves have been constructed for the reception 
of ves.sels engaged in the fishing industry. The fish market of 
Geestemundc is the most important in Germany, and the auction 
hall practically determines the price of fish throughout the empire. 
The whole port is protected by powerful fortification.s. Among 
the industrial establLshments of the town arc* shipbuilding yards, 
foundries, engineering works and saw-mills. 

GEFFCKEN, FRIEDRICH HEINRICH (1830-1896), (krinan 
diplomatist and juri.st, wa.s born on the 9th of December 1830 at 
Hamburg, of which city his father was .senator. After studying 
law at Bonn, Gottingen and Berlin, he was attached in 185^ tu 
the Prussian legation at Paris. Eor ten years (1856-1866) lu* 
was the diplomatic representative of Hamburg in Berlin, first 
as charge d'affaires, and afterwards as nnnistei -resident, being 
afterwards transferred in a like capacity to London. .ApjioinU (1 
ill 1872 professor of constitutional history and jiiiblic l.ivv m the 
reorganized university of Strassbnrg, Gcfteken became in 1880 a 
member of the eouneil of state of Alsace-Lorraine. ( )l too nervous 
a temperament to withstand the strain of tla* respinisibilities ol 
his position, he retired from public service in 1882, and lived 
hencidortb mostly at Munich, where lie died, surtocated by an 
accidental escajie of gas into his hcdchainher, on the ist ol May 
1896. Geffcken was a man of great erudition and w idc know h'dgc 
and ol remarkable legal aenmem, and from these qualities pro- 
(eeded the {>^rsonal inlluence he pos.s<*ssed. IJ<* was moreo\er a 
clear writer and made his mark as an es.sayist. 1 le w as one of t he 
most trusted advisers of the IVussian crown ])rin('c, Ercvlcn* k 
William (afterwards the erapemr Juederick), and it was hr (11 is 
said, at Bismarck’s suggestion) who drew uj) tlu- draft of the New 
German feileral constitution, whu h was submitted to the crown 
prince’s hcad(]uarters at Versailles during the* war of 1870-71. 
Jt was also Geffcken who a.ssiste(l in framing the famous doui 
ment which the emperor Eredt'rirk, on his aece.ssion to the 
throne in 1888, addressed to the chancellor. 'I'liis mcmor.in 
dum gave umbrage, and on the publication b\ G(‘f‘f( ken m the 
Deutsche Rundschau (Oct. 1888) of extracts Ironi the empemr 
Frederick’s private diary during the war of 1870 71, he was, at 
Bismarck’s instance, prosecuted for high tn^asini. 'I’he Ueichs- 
gcrieht (supreme court), however, rjuaslied the indictment, and 
Geffcken was liberated after being under arrest for Lliree nionlhs. 
Publications of various kinds proceeded from his pen. Aimnig 
these are Zur Ceschichic dcs o) lentalisihen Krteges /cS;-,o 

(Berlin, 1881) ; Erankrr/chj Russland und der fhc/hj/nd (Berlin, 
1894); and Staal und Kirche (1875), English translation by 
K. F. Fairfax (1877). His writings on Engli h hi^tor\ have been 
translated by S. J. Maemullan and published as The British 
Empire^ wuh essays on Prince Albert^ f^ilnierstoiij Beaconsfield, 
Gladstone y and reform of the House of Lords (1889). 

GEFFROY, MATHIEU AUGUSTE (1820 -1895), Idvneh 
historian, was born in Paris. After studying at the Ecok* 
Normale .Superienre he litld history professorsliijis at variono 
Ivcees. His Fn'neh tluisis for the doctorati* of letters, Etude sur 
les pamphlets politiques et religieux de Milton (18 }8), showed 
that he was attracted towards foreign history, a slnd\ l<>r which 
he soon qualified himself hy mastering the (iirmanic and 
Scandinavian languages. Tn 1851 he published a Histoire de 
ctats scandinaves, wliieh is esyiecially valnalile for clear arrang' * 
ment and for the trustworthiness of its facts. Lat(‘r. a !(mg 
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Stay in Sweden furnished him with valuable documents for a 
political and social history of Sweden and France at the end of 
the i8th century. In 1864 and 1865 he published in the Revue 
dcs deux mondes a scries of articles on Gustavus III. and the 
French conn, which were republished in book form in 1867. 
'I'o the second volume he appended a critical study on Marie 
Antoinette ei Louis XVI aporryphes, in which he proved, by 
evidence drawn from documents in the private archives of the 
emperor of Austria, that the letters published l>y Feuillet de 
('ouches {Louis XV 1 , Marie Antoinette et Madame Elisabeth j 
1864-1 873) and l\\\t\ohte\n{Corresp. inMite de Marie Antoinette, 
1864) are forgeries. With the collaboration of Alfred von 
Arneth, director of the imperial archives at Vienna, he edited 
the Correspondance secrete entre Marie-Therhe et le comte de 
Mercy-Argenteau (3 vols., 1874), the first account based on trust- 
worthy documents of Marie Antoinette’s character, private 
cdhduct and ]>oliry. The Franco-German War drew Geffroy’s 
attention to the origins of (icrmany, and his Rome et les Barbares : 
etude sur la German ie de Tacite (1874) set forth some of the results 
of (German seholarshi]j. Tie was then appointed to superintend 
tlie ojiening of the i'Yenrh school of archaeology at Rome, and 
drew up two useful reports (1877 and 1884) on its origin and earl\ 
work. But his personal tastes always led him back to the stud\' 
of modern history. When the Paris archives of foreign affairs 
were thrown open to students, it was decided to puldish a collec- 
tion of the instructions given to French ambassadors since i64<s 
(Reeneil des instructions donnees aiix ambasuideurs el minis'trcs 
de Etance depuis le traite de \Ve\iphalie), and (ieffroy was com- 
missioned to edit the volumes dealing with Sweden (vol. ii., 18S5) 
and Denmark (vol. xiii., 1805). In the interval he wrote Madame 
de Main tenon d' a pres <!(t correspondance aidhenlique (2 vols., 
1887), in which he displayed his penetrating criticjd faculty in 
discriminating between authentic documents and thi* additions 
and eorreetions of arrangers like La Beaumellc and Lavallee. 
Ilis last works w'cre an /Ysv?/ sur la formation des collections 
d* antiques de la SuMe and Des institutions et des moeurs du 
paf^anisme seandinave : V I slande avant le Christianisme, both 
published posthumously. Me died at Bi^vre on the i6th ol 
August 18(^5. 

GEFLE, a seaport of Sweden on an inlet of the (iulf of Bothnia, 
chief town of the district {Idn) of Getlehorg, 112 m. N.N.W. of 
Stockholm hv rail. Pop. (i()oo) 2(),522. It is the chief port ol 
the (listriet of Koppurherg, with its iron and other mines and 
forests. The exports consist ])iinci])ally of timber and wood- 
pulp, iron an<l steel. The harbour, which has two cntrance.s 
about 20 ft. deep, is usually ice-bound in mid-winter. Large 
vessels generally h)ad in the roads at Gr&b.’fg, () m. distant. 
'I'bere are slips and shipbuilding yards, and a manufaeture ol 
sail cloth. The town is an important industrial centre, having 
tobacco and leather factories, electrical and other mechanical 
works, and brcw'cries. At Skutskar at the mouth of the Dal 
river are wood-piilj) and saw' mills, dealing with the large 
quantities of limber lloated dow'n the ri^'cr ; and there are large 
wood-yards in the suburb of Btanhiis. Otic w'as almost destroyed 
by fire in 1809, but was rebuilt in good style, and has the ad- 
vantage of a beautiful situation. The principal buildings arc a 
castle, founded by King John III. (1568-1592), but rebuilt later, 
a council-house erected by Gustavus 111 ., who held a diet here in 
1792, an exchange. 'and .scliools of commerce and navigation. 

GEGENBAUR, CARL (1826-1003), (rcnnan anatomist, was 
born on the 21st of August 182(1 at Wurzburg, the university ol 
which he entered as a student in 1845. After taking his degree 
in 1851 he spent some time in travelling in Italy and Sicily, 
before returning to Wurzburg as Privatdncent in 1854. In 1855 
he was appointed extraordinary professor of anatomy at Jena, 
where afttM* 1865 his fellow-w'orker, F>nst Haeckel, was professor 
of zoolog)’ . and in 1858 he became the ordinary professor. In 
1873 he was ayipointed to Heidelberg, where ho wjis profe.ssor 
of anatomy and director of the Anatomical Institute until his 
retirement in 1901. He died at Heidelberg on the r4th of June 
1903. 'I'he work by which jierhaps he is lx*st known is his 
Grundriss dei vergleichenden Anaiomie (I^ipzig, 1874; 2nd 


edition, 1878). This was translated into English by W. F, 
Jeffrey Bell {Elements of Comparative Anatomy, 1878), with 
additions by E. Ray Lankester. While recognizing the import- 
ance of comparative embryology in the study of descent, Gegen- 
baur laid stress on the higher value of comparative anatomy 
as the basis of the study of homologies, i.e. of the relations 
between corresponding parts in different animals, as, for example, 
the arm of man, the foreleg of the horse and the w^ing of a fowl. 
A distinctive piece of w'ork was effected by him in 1871 in supple- 
menting the evidence adduced by Huxley in refutation of the 
theory of the origin of the skull from expanded vertebrae, which, 
formulated independently by Goethe and Oken, had been 
championed by Owen. Huxley demonstrated that the skull 
is built up of cartilaginous pieces ; Gegenbaur showed that “ in 
the lowest (gristly) fishes, where hints of the original vertebrae 
might bit most expected, ihe skull is an unsegmented gristly 
brain-box, and that in higher forms the vertebral nature of the 
skull cannot be maintained, since many of the bones, notably 
those along the top of the skull, arise in the skin.’’ Other publica- 
tions by Gegenbaur iiadude a Text-book of Human Anatomy 
(Leipzig, 1883, new' ed. 1903), the Epiglottis (1892) and Com- 
parative Anatomy of the Verfehrales in relation to the Invertebrates 
(T^eipzig, 2 vols., 1898-1901). In 1875 he founded the Morpho- 
logisches Jahrhuch, which he edited for man\' years. In 1901 
he published a short autobiography under the titl(‘ Erlebtes und 
Ers trebles . 

See lujrbrint'tr in Ileidelheygc) Professoren aits dem iqten Jah>- 
hunderl (Heidelberg, 

GEGENSCHEIN (Gcr. gegen, opposite, and srhein, shine), an 
extremely faint lumine.scence ol llie sk\’. seen opposite the direc- 
tion of the sun. Germany wa.s the count r\' in which it was first 
discovered and described. The English rendering “ counter- 
gk>w' ” is also given to it. Its faintness is such that it can be 
seen only by a practised eye under favourable conditions. It 
i.s invisible during the greater part f)f June, July, December 
and January, owing to its being then blotted out by the superior 
light of the Milky W’ay. It i.s also invisible during moonlight 
and near the horizon, and the neighbourhood of a bright stai’ 
or planet may interfere with its recognition. When none ol 
the.se unfavourable conditions supcr\t‘uc it may be seen at nearly 
any time when the air is clear and the depression of the sun 
below the horizon more than 20 (See Zodiacal Lkuit.) 

GEIBEL, EMANUEL (1815-1884), (ierman poet, was born 
at Liibeck on the i7lh of October 1815, the son of a pastor in 
the city. He was originally intended for his lather's profession, 
and studied at Bonn and Berlin, but his real interests lay not in 
theology but in classical and romance philology. In 1838 he 
accepteil a tutorship at Athens, wdicre he remained until 1840. 
In the same year he brought out, in (x>njunction wdth his friend 
Ernst ('.iirtins, a volume of translations from the (ireck. His 
first poems, Zeitslimmen, appeared in 18.41 ; a tragedy, Kbnig 
Roderick, followed in 1843. In thr same year he received a 
pension from the king of Fru.ssia, which lie retained until his 
invitation to Munich by the king of Bavaria in 1851 as honorar)' 
professor at the university. In the interim he had produced 
Kimig Sigurd s Brant fahrt (1846), an epic, and Juniusheder 
(i8^8, 33rd cd. 1901), lyrics in a more spirited and manlier style 
than his early poems. A volume of Xeue Gedichlc, published at 
Munich in 1857, and principally consisting of poems on classical 
subjects, denoted a further considerable advance in objectivity, 
and the series was worthily closed by the Spdtherbsihldtter , pub- 
lished in 1877. He had quitted Munich in 1869 and returned 
to Liibeck, w'here he died on the 6th of April 1884. His works 
further include tw'o tragedies, Brunhild (1858, 5th ed. 1890), and 
Sophonisbc (1869), and translations of French and Spanish 
popular poetry. Beginning as a member of the group of political 
poets who heralded the revolution of 1843, Geibel was also the 
chief poet to w'elcome the establishment of the Empire in 1871. 
His strength lay not, how'ever, in his political songs but in his 
purely lyric poetry, such as the fine cycle Ada and his still popular 
love-songs. He may be regarded as the leading representative 
of German lyric poetry between 1848 and 1870. 
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Geibel's Gesammeltc Werke were published in 8 vols. (i88j^, 4th ed. 
1906) ; his Gedirhte have gone through about 130 editions. An excel- 
lent selection in one volume appeared in IQ04. For biography and 
criticism, see K. Goedekc, E. Geibel (1869) ; W. Scherer’s address on 
Gcibel (1884) ; K. T. Gacdertz, Geihel-Denkwiivdigkeiten (1886) ; 
C. C. T. Litzmann, E. Geibel ^ aus Erinnermtgen, Brief en und Tage- 
biichern (1887), and biographies by C. Leimbach (2nd ed.. 1894). and 
K. T. Gaedertz (1897). 

GEIGE ( 0 . Fr. gigue, gige ; O. Ital. and Span, giga ; Prov. 
gigua ; 0 . Dutch gighe), in modern (ierman the violin ; in medieval 
German the name applied to the first stringed instruments 
played with a bow, in contradistinction to those whose strings 
were plucked by fingers or plectrum such as the cithara, rotta and 
fidula, the first of these terms having been very generally used 
to designate various instruments whose strings were plucked. 
The name gige in Germany, of which the origin is uncertain,^ and 
its derivatives in other languages, were in the middle ages applied 
to rebecs having fingerboards. As the first bowed instruments 
in Europe were, as far as we know, those of the rebab type, both 
boat-shaped and pear-shaped, it seems probable that the name 
clung to them long aftcir the bow had been applied to other 
stringed instruments derived from the cithara, .such as the fiddle 
(videl) or vielle. In the romances of the. 12th and 13th centuries 
the gige is frecjuently mentioned, and generally associated wdth 
the rotta. Early in the i6th c'enlury we find definite information 
concerning the Geige in th(‘ works of Seba.stian Virdung (1511), 
Hans Judenkiinig O523), Martin Agricola (1532), Hans (ierle 
(1533) ; and from the instruments depicted, of two distinct types 
and many varieties, it would appear that the principal idea 
attached to the name was still that of the how used to vibrate the 
strings. Virdung tjuahfies the wt>rd Getge with Klei/i (small) and 
Gross (large), which do not represent two sizes of the same 
instrument but widely different types, also recognized by 
Agricola, who names three or four sizes of each, discant, alto, 
tenor and bass. Virdung's Klein Geige is none other than the 
rebec with two C-shaped soundholt^s and a raised fingerboard cut 
in one piece with the vaulted back and having a separate flat 
soundboard glued over it, a change rendered necessary by the 
arched bridge. Agricola's Kian Geige with three strings was of a 
totally different eonstruetion, having ribs and wide incurvations 
but no bridge ; there was a rose soundhole near the tailpiece 
and two ('-shaped holes in the shoulders. Agricola {Mustca 
inslnnnenlalts) distinctly mentions three kinds of Geigen with 
three, four and five strings. From him we learn that only one 
yiosition was as yet used on these instruments, one or two higher 
notes being occasionally fibtained by sliding the little finger 
along. A century later Agricola’s Geige was regarded as anti- 
(juated by T’raetorius, who reproduces one ol the bri<lgcless ones 
with five strings, a rose and two C-shaped souiidholes. and calls 
it an old fiddle ; under Geige he gives the violins. (K. S ) 

GEIGER, ABRAHAM (1810-1874), Jewish theologian and 
orientalist, was born at E'rankforl-on-Main on the 24th of May 
1810, and educated at the universities of Heidelberg and Bonn. 
As a student he distinguished himself in philosophy and in philo- 
logy, and at the close of his course wrote on the relations of 
Judaism and Mahommedanism a prize essay which w^as after- 
wards puhlishcd in 1833 under the title Was ha I Mohammed aus 
dem Judentum aufgenommen 1 (English trans. Judaism and 
Islam, Madras, 1898). In November 1832 he went to Wiesbaden 
as rabbi of tlie synagogue, and became in 1835 one of the most 

^ Tht* words gige, gigen, geir appear .su(ld<?nlv in the M. IT. German 
of the 1 2th century, and thence pa.ssed apparently into the Romance 
languages, though some would reverse the process {e,g. Weigand, 
Deutsches Worterhuch) .^n elatmrate argument in tlie Deuts<hes 
Worterbuch of J. and \V. Grimm (l.eipzig, 1897) (<mnect^. the word 
with an ancient common Tent, root gag meaning to sway to and 
fro, as preserved in numerous forms : c.g M.H Ci. gagen, gugen, 
" to sway to and fro ” igugeii, gagen, the rocking of a cradle), the 
Swabian gigen, gagen, in the same sense, the Tirolese gatggeni, to 
sway, doubt, or the old Norse geiga, to go astray or crooked. The 
reference is to the swaying motion of tlie violin how. The Engli.'>h 
*' jig ” is derived from gige through the O. Fr gigue (in the sense 
of a stringed instrument) ; the modern Frencli gtgue (a dance) is 
the English “ jig ” re-imported (Hatzfeld and Darme.steter, Didion- 
fiaire). This opens up another possibility, of the origin of the name 
of the instrument in the dance wliicli it accompanied (W. .\. P.) 


active promoters of the Zeitschrift fur jiidische Theologie (1835- 
1839 and 1842-1847). From 1838 to 1863 he lived in Breslau, 
where he organized the reform movement in Judaism and wTole 
some of his most important works, including Lehr- und Lesehuch 
zur Sprache der Misrhna (1845), Studien from Maimonides (1850), 
translation intf) Orman of the yiocms of Juda ha-Levi (1851), 
and Urschrifi und Vhersetzungen der Bihel in ihrer Abhdngigkeit 
von der intiern Enlwickelung des Judenlums (1857). The last 
named work attracted little attention at the time, but now 
enjoys a great reputation as a new departure in the methods ol 
studying the records of Judaism. The Vrschrift has moreover 
been recognized as one of the most original ( ontribu lions to 
biblical science. In 1863 Geiger Ixicamc head of the synagogue of 
his native town, and in 18/0 he removed to Berlin, where, in 
addition to his duties as chief rabbi, he took the principal charge 
of the newly established seminary for Jewish science. The 
Vrschrift was followed by a more exhaustive handling of one of 
its topics in Die Saddueder und Pharisder (1863), and by a more 
thorough application of its leading principles in an elaborate 
history of Judaism (/)fl5 Judentum und seine Geschichie) in 1865- 
1871. Geiger also contributed frequently on Hebrew, Samaritan 
and Syriac subjects to \ \\o Zeitschrift der deutschenmorgenlandischen 
Gesellschaf/^imd from 1862 until his death (on the 23rd of Ortolier 
1S74) he was editor of a periodical (‘ulitlcd fndische Zeitschrift 
fur Wtssen^chaft und f.eheri. He al.so published a Jew'ish prayer- 
book ( /.vn/^7/77V<7/r.s‘ Gehethuch) and a varietv of minor monographs 
on historical and liteiary subjects connt'cled with the fortunes of 
I his people. (I A ) 

I An Allgenieine EinJeitung and five volumes of Kachgclassenr 
I Schrifteii were edited in 1875 l.rnwio Grioeu (h. 1S4S). 

i who in t88o herame extraordinary professor in the universitv ol 
; Berlin. Ludwig G(‘iger published a large number of biographieal 
I and literary works and made a .special sliuly of German humanism 
. He edited the Goethe- fahrhiuh irom t88o, Vierteljahrsschrift fur 
Kultur und l.itteiatur der (1885 1886), Zritsihr. fur 

\ die Gesch. der Juden im Deutschland (188^-1891), Zeit^chr. fur 
rergleichende f.itleraturgeuhichie itnd Renaissaiuv - f lilcratur 
. (i887~i8c)i ). Among his works arc Johann Keuchlin, sein Lehen 
; und sane BVfT'c (Leipzig, 1871); and Johann Reuchlin^s Brief- 
( leeclisel ( I'uhingen, 1855) ; Renaissance und liumanisntus in 
’ Itahen und Deutschland 2nd ed. 1901); Gesdi. de\ geistigen 
i Lebens der preussi.schen Ifauplstadl ( 1 892-1894) ; Berlin's gri^tiges 
' Lehen 

; Sec also J. Derenhourg in Jiid /atsihitft, m E. 

I Schrichcr, Abraham Gr/get ah Hcfotmalai des Jitdeii/ams (iH«o) 

. art (with portr.iil) in Jntnsh / lu ydof^edia. 

Abraham Cieiger's nephew LAZ.\Kr.s (ii-utiEK (1829-1870), 

! philo.sophcr and philologist, born at Fraukfort-ou-Main, wa.s 
' destined to commerce, but soon gave himself up to scholarship 
, and studied at Marburg, Bonn and Ilcidf Iherg. loom i8hi till 
' his sudden death in 1870 he was prolessor in the Jewish high 
' school at Frankfort. His chief aim wa^ li; jirovc that the 
: evolution of human reason is eiosely hound up with that of 
i language. He further maintaiur‘d that the origin of the Inclo- 
' Germanic language is to be sough I not in Asia but in central 
j Germany. He wasa convinced opponent of rationalism in religion, 
j His chief work was his Vr sprung und Enlwickelung der mensch- 
1 lichen Sprtuhe und Vernunft (vol. i., Stuttgart, 1868), the principal 
I results of wdiich appeared in a more popular form as Der Vrsprung 
i (/erA'/>rflr//e (Stuttgart, 1869 and 1878). The* second volume of the 
former was published in an incomplete torrn (1872, 2nd ed. 1899) 
I after his death by his brother Alfred Geiger, who also published a 
number of his scattered papers as Zur Enlwickelung der Mensch- 
heit (1871, 2nd ed. 1878; ICng. trans. D. Asher, HisL of the 
Development of the Human Race, Lond., 1880). 

See L. A. Rosenthal, t.ac. Geiger: seine l.elirc vom Vrsprung d. 

I Sprache und Vernunft and sent Lehen (Stuttgart, 188 j) , E Fcscliiei, 
L. Geiger^ sein Lehen und Denken (1-871) , ] Kcllrr, /. heiger und 

■ d. Kiitik d. Vernioift (Wcrlliciin, 1883) and Dei Vrsprung d. Ver- 
nunft (Hddclherg, 1884). 

GEIJER, ERIK GUSTAF (1783-1847), Swedish historian, was 
horn at Ransater in Varmland, on the 12th of January 1783, of a 
family that had immigrated from Austria in the 17th century. 
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ITe was educated at the university of Upsala, where in 1803 he 
carried off the Swedish Academy’s great prize for his Areminne 
ofver Sten Sture den dldre. He graduated in t8o6, and in 1810 
returned from a year’s residence in England to become docent in 
his university. Soon afterwards he accepted a post in the public 
ri'Cord office at Stockholm, where, with some friends, he founded 
the “ Gothic Society,” to whose organ Iduna he contributed a 
number of prose essays and the songs Manhem, Vtktngen, Den 
stsle kdfnpeny Den siste skalden, Odalbonden^ Kolargossen, which he 
set to music. About the same time he issued a volume of hymns, 
of which several are in.sertcd in the Swedish Psalter. 

(leijer’s lyric muse was soon after silenced by his call to be 
assistant to Erik Michael Fant, professor of history at Upsala, 
whom he succeeded in 1817. In 1824 he was elected a member of 
the Swedish Academy. A single volume of a great projected 
work, Srfea Hikes Hdfder, itself a masterly critical examination of 
the soLines of Sweden’s legendary history, appeared in 1825. 
Geijer’s researches in its preparation had severely strained his 
health, and he went tin* .same year on a tour through Denmark 
and part of Germany, his impressions from which are recorded in 
his Minnen. In 1832-1836 he published three volumes of his 
Svenska folke/s historta (Eng. trans. by J. H. Turner, 1845), a 
clear view of the political and social development of Sweden 
down to 1654. The acute critical insight, just thought, and 
finished historic al art of the.se incomplete works of Geijer entitle 
him to the first place among Swedish historians. His chief (Hlier j 
historical and political writings are his Teckning aj Sverjgcs 
tiUsldnd iy rS lyys (Stockholm, 1838), and Fcodalism och 
rcpnhlikunism, ell hi drag lilt SamhdUslorjalln ingens (1844), 

which led to a controversy with th(‘ historian Anders }‘rvxell 
riigarding the part played in history by the Swedish aristocracy. 
Geijer also edited, with the aid of j. H . Schroder, a continuation 
of \h\x\V\ Seri plores rerum ^^eeirarum wee/// c7m( 181 8-1828), and. 
by him.sclf, Thomas 'I'horild's Samlade skri/ler (1819-1825), and 
Konuptg Ctuslaf JII/s eflerlemnade Popper (4 vols., 1843-1846). 
Geijer’s academic lectures, of which the last three, published in | 
1845 under the title Om var lids inre samhdllsIor/idHanden, / 
synnerhet med afseende pd Fdderneslandel, involved him in another 
c'ontroversy with l<>yxcll, but exercised a great influence over his 
students, who especially testified to their allachment after the 
failure of a prosecution against him for heresy. A number of his 
extempore 1/ctures, recovered from notes, were published in 1856. 
He also wRite a life of (’harles XIV (Stockholm, 1844). Failing 
health forced Cieijer to resign his chair in 1846, after which he 
removed to Stockholm for the purpo.se of completing his Svenska 
folkels hi Sion a, and died there on the 23rd of April 1847. His 
Samlade skrijler{\T,\{)\h., 1849-1855; new^'d., 1873-1877) include 
a large nuinlier of philosophical and peditical essays contributed 
to reviews, particularly to Lilteraturhladet 1830), a periodi- 

cal edited by himself, wdiich attracted great attention in its day 
by its pronounced liberal views on public questions, a striking 
contrast to those he had defended in 1828-1830, when, as again 
in 1840-1841. he represented Upsala University in the Swedish 
diet. His poems were collected and published as Skaldestycken 
(Upsala, 1835 and 1878). 

(leijer's style is strong and manly. His genius bursts out in 
sudden flashes that light up the dark corners of history. A few 
stnikes, and a personality stands before us instinct with life. 
His language is at once the scholar’s and the poet’s ; with his 
profoundest thought there beats in unison the warmest, the 
noblest, the most patriotic heart. Geijer came to the writing of 
history fresh from researches in the whole field of Scandinavian 
antiquity, researches whose first-fruits arc garnered in numerous 
articles in Iduna, and his masterly treatise Om den gamla nordiska 
iolkvisan, prefixed to the collection of Svenska jolkvisor which he 
edited with A. A. Afzelius (3 vols., 1814-1816). The development 
of freedom is the idea that gives unity to all his historical 
writings. 

For Geijer's biographv, see his own Minnen (1834), which contains 
copious extracts from liis letters and <li. tries; B. E. Malnistrom, 
Minnestal ofver U. G. Geiiet, a.'idrossoil to the Up.sala students 
(June 6, 1848), and printed among his Tal oeh esthetiska afhandhngar 
(1868), and Gnmddragcn af Svenska vittvihetens hdfdcr ( i S6(> - 1 808) ; 


and S. A. Hollander, Minne af E. G. Geijer (Orebro, 1869). See also 
lives of Geijer by J. Ilcllstenius (Stockholm, 1876) and J. Niek.son 
(Odense, 1902). 

GEIKIE, SIR ARCHIBALD (1835- \ Scottish geologist, 

was born at Edinburgh on the 28th of December 1835. was 
educated at the high school and university of Edinburgh, and 
in 1855 was appointed an assistant on the Geological Survey. 
Wielding the pen with no less facility than the hammer, he 
inaugurated his long list of works with The Story of a Boulder : 
or^ Gleanings from the Note-Book of a Geologist (1858). His ability 
at once attracted the notice of his chief, Sir Roderick Murchison, 
with whom he formed a lifelong friendship, and whose biographer 
he suKsequently became. With Murchison some of his carliesi 
work was done on the complicated regions of the Highland 
schists ; and the small geological map of Scotland published in 
1862 was their joint work : a larger map was issued bv Geikie in 
1892. In 1863 he published an important essay the Pheno- 
mena of the Glacial Drift of Scotland,” Trans. Geol. Soc. Glasgoio, 
in which the effects of icc action in that country were for the first 
time clearly and connectedly delineated. In 1865 appeared 
Geikie ’s Scenery of Scotland (3rd edition, rqoi), which was, he 
claimed, the first attempt to elucidate in some detail the history 
of the topography of a country.” In the same year he was 
elected F.R.S. At this time the Edinburgh school of geologists— 
prominent among them Sir Andrew Ramsay, with his Physical 
Geology and Geography of Great Britain— were maintaining the 
supreme importance of denudation in the configuration of land- 
surfaces, and particularly the erosion of valleys by the action of 
running water. Cieikie’s hook, based on extensive personal 
knowledge r)f the country, was an able contribution to the 
doctrines of the Edinburgh .school, of which he him.self soon 
began to rank as one of the leaders. 

In 1867, when a .separate branch of the Geological Survey 
was established for Scotland, he was appointed director. On 
the foundation of the Murchison professorship of geology and 
mineralogy at the university of Edinburgh in 1871, he became 
the first occupant of the ehair. Thest* two appointments he 
continued to hold till j88i, when he .succeeded Sir Andrew 
Ram.say in the joint olfices of director-general of the Geological 
Survey of the Unit(*fl Kingdom and director ni the museum of 
practical geology, London, from which he retired in February 
1901. A feature of his tenure of office was the impetus givt*n to 
microscopic petrography, a branch of geology to which he had 
devoted special study, by a splendid collection of sections of 
Hritish rocks. T^atcr he wrote two important and interesting 
Survey Memoirs, The Geology of Central and Western Fife and 
Kinross (1900), and The Geology of Eastern Fife (1902). 

From the outset of his career, w^hen he started to investigate the 
geology of Skye and other of the Western Isles, he took a keen 
interest in volcanic geology, and in 1871 he brought before the 
Geological Stx'iety of [.ondon an outline ol the Tertiary volcanic 
history of Britain. Many difficult problems, however, remained 
to he solved. Here he was greatly aided by his extensive travels, 
not only throughout Europe, but in western America. While the 
canyons of the Colorado confirmed his long-standing views on 
erosion, the eruptive regions of Wyoming, Montana and lltah 
supjdied him with valuable data in explanation of volcanic 
phenomena. The results of his further researches were given in an 
elaborate and charmingly written essay on ‘^The History of Vol- 
canic Action during the Tertiary Period in the British Isles,” 
Trans. Roy, Soc, Ed in., 1888. His mature views on volcanic 
geology were given to the world in his presidential addresses 
to the Geological Society in 1891 and 1892. and afterwards 
embodied in his great work on The Ancient Volcanoes of Great 
Britain (1897). Other results of his travels are collected in his 
Geological Sketches at Home and .dhroad (1882). 

His experience as a field geologist resulted in an admirable 
text-book, Outlines of Field Geology (5th edition, 1900). After 
editing and practically re-writing Jukes’s Studenfs Manual of 
Geology in 1872, he published in 1882 a Text-Book and in 1886 a 
Class-Book of geology, which have taken rank as standard works 
of their kind. A fourth edition of his Text-Book, in two vols., was 
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issued in 1903. His writings are marked in a high degree by charm 
of style and power of vivid description. His literary ability has 
given him peculiar qualifications as a writer of scientific bio- 
graphy, and the Memoir of Edward Forbes (with G. Wilson), and 
those of his old chiefs. Sir R. 1 . Murchison (2 vols., 1875) and Sir 
Andrew Crombie Ramsay (1895), are models of what such v/orks 
should be. His Founders of Geology consists of the inaugural 
course of Lectures (founded by Mrs G. H. Williams) at Johns 
Hopkins University, llaltimore, delivered in 1897. ^^07 he 

issued an admirable Geological Map of England and Wales^ with 
Descriptive Notes, In 1898 he delivered the Romanes lA‘ctures, 
and his address was published under the title of Types of Scenery 
and their Influence on Literature, The study of ge(jgraphy owes 
its improved position in Great Rrilain largely to his efTorts. 
Among his works on this subject is The Teaching of Geography 
(1887). His Scottish Reminiscences (1904) and Landscape in 
History and other Essays (1905) are charmingly written and full 
of instruction. He was foreign secretary of the Royal Sociely 
from i8t)o to 1894, joint .secretary from 1903 to 1908, ])resident 
in 1909, president of the Geological Society in 1891 and 1892, 
and presid(;nt of the Rritisli Association, 18(^2. He received the 
honour of knighthood in 1891. 

GEIKIE, JAMES (1839- ), Scottish geologist, younger 

brother of Sir Archibald (leikie, was born at Kdinburgh on the 
23rd of August 1839. lie was educated at the high school and 
university of Edinburgh. He served on the Geological Survey 
Irom 1 80 1 until 1882, wlien he succeeded his brother as Murchi- 
son pn)fessoi* of geology and mineralogy at llie university of 
Edinburgh. He took as his special subject of investigation thv* 
origin of surface-features, and the partjdayed iu their formation 
by glaciid action. His views are embodied in his chief work, The 
Great he Age and its Relation to the Antiquity of Man (1874 ; 
3rd ed., 1894). He was elected E'.K.S. in 1875. James 
( leikie becatne the leader of the school that upholds the all- 
important a<'tion (jf land-i<‘e, as against those geologists who 
assign <'hief importance to the work of pack-ice and icebergs, 
(ont inning this line of investigation iu his Frehisiorie Europe 
(1881), he maintained the hypothesis of five int(‘r-Gla<‘ial periods 
in Great Rritain, and argued that the palaeolitliic deposits of 
tile Pleistocene period weni not post- but inter- or pre-Glacial. 
His Fragments of Earth Lore : Sketches and Addresses, Geological 
and Geographical (1893) and Earth Sculpture (1898) are mainly 
conceriM’d with the same subject. His Outlines of Geology (1886), 
a sta.ndard text -book of its subject, reat:hed its third edition 
in i8(;6 ; and in 1905 he ])ublished an important manual on 
Structural and Field Geology. In J8S7 he displayed another side 
of his activity in a volume of Songs and Lyrics by H, Heine and 
other German Poets, done into English Virse. EYom i888 he was 
honorary editor of the Scottish Geographical Magazine. 

GEIKIE, WALTER (1795-1837), Scottish j)ainter, was horn at 
Edinhiirgh on the 9th of Novemljer 1795. Tn his second year 
he was attacked by a nervous fever by which htt permanentiy lost 
the faculty of hearing, but through the careful attention of his 
father he was enabled to obtain a good education. Tleforc he had 
the advantage of the instruction of a master he had attained con- 
siderable proficiency in sketching Iiothfigures and landscapes from 
nature, and in 1812 lu- was admitted intf) the drawing academy 
of the board of Scottish manufactures. He first exhibited 
in 1815, and was elected an associate of the Royal Scottish 
Academy in 1831, and a fellow in 1834. He died on the ist of 
August 1837, and w^as inti'ired in the Grt yfriars churchyard, 
Edinburgh. Owing to his want of feeling for colour, Gcikic was 
not a successful painter in oils, but he sketche<l in India ink with 
great truth and humour the scenes and characters of Scottish 
lower-class life in his native city. A series of etchings which 
exhibit very high excellence were published by him in 1829-1831, 
and a collection of eighty-onc of tht*se was republished posthu- 
mously in 1S41, with a biographical introduction by Sir Thomas 
Dick Lauder, Hart. 

GEILER (or Geyt.er) VON KAISERSBERG, JOHANN (1445- 
1510), “ the German Savonarola,’’ one of the greatest of the 
popular preachers of the i5lh century, was born at Scharihansen 
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on the 16th of M arch 1445, from 1448 passed his childhood 
and youtli at KaisersluTg in L'pper Alsace, from which place his 
current designation is derived. In i4()o he entered the university 
of I'reiburg in Laden, where, after graduation, he lectured for 
some time on the Scnientiae of iVier Lombard, the ci)mmenlaries 
of Alexander of Elales, and several of the work.s of Aristotle. A 
living interest in theological subjects, awaki*ncd by the stucly of 
John Genson, led him in 1471 to the universitv of Hasel, a centre 
of attraction to some of the most earnest spirits of the time. 
Made a doctor of theology in 1475, received a professorshij) 
at Ereiburg in the following year ; but his tastt's, no less than the 
.spiritof the age, began to incline him more strongly U) the vocation 
of a preacher, while his fervour and elo(]U( nee soon led to his 
receiving numerous invitations to the larger towns. I llimaieb' 
he accepted in 1478 a call to the cathedral of Slra.sshurg, where 
he continued to work witli few interruptions until within a short 
time of his death on the lolh ot March The heantilul 

))nlpit erected for him in i.pSi in I he nave ol the cathedral, when 
the chapel of St Lawrence had i)roved loo small, still beais 
witness to the popularity he enjoyed as a j)rea,( her in tli<* im- 
mediate sphere of his labours, and the testimonies of Sebastian 
Lrant, Reatns Rhenanus, Johann Reiichlin, Melanchtlnm and 
others show how great had been the inlhience of his jierson.d 
character. His sermons — hold, incisive, d<*iuincia1orv, ahoiinding 
in (juaint illustrations and based on texts by no means confnu'd 
to the Eiihle, — taken down as he spoke them, and circiilate«l 
(.sometimes without his knowledge or rmisi-nl) by his friends, 
told perr(‘ptihly on tlu* German thought as well as on the German 
speech of his limt‘. 

Among the maiiv volumes ])ul»lish(‘d uiidiu Ins name only twx> 
to Juivt; had the hem'lit ol his revision, n.imelv, Drr Srvleti 
Taiadies von unnen and iu>Ui,onnen 'I ttf^endrn, .nul that eiililkMl hits 
iti'if^ Sdiaf. Of the rest, prohtililv the hesl Known is .1 n-m''. ot 
lectures on liis Irnnnl Sel>. J-^i.inl’s w'ork, Has Sarrmsi tuff 01 tin- 
Navii uia or ,S/}ei lit It ni fatuoYuni, ol whieh an edition w.is pnhlislnd 
at Slrassburg in i*:ii under tin* lollriwing title - Sain ala snr 
spCi ttlunt ftttmanjH />) acstanlts'iinit satiainni lileiaiuni dntiniis J<.ainiis 
(rciln Revset shvtfjii. 

See h'. \V. von Ammon, <trvln\ Lel*rn, I r/nni and Ptcdigtni 
(i 82(») ; L. I)aOieiix, I' a lu' (to matru) (aihohqac a la jin da A I' 
sit'ilc, /. <i. dfi K. (Paris, iHyo) ; K (im l, (/<•%</? dci deut'ahm 
Pvedigi, ])j). (18711) ; P de Lor<“n/i, (n iter's aasgcivuhUe 

Schrijicn (4 v'ols , 1881) ; M l.nnls.iy, Hishay <7 llie KLjfatnaiinn , 
i. 118 (j<)o6) ; and G. Kaweran in Ileizog ll.imk, Realem vklopadie, 
vi. 427. 

GEINITZ, HANS BRUNO (1S14 1900), Genua n geolisgist. v>.is 
born at Altenhurg, the capital of the ducli) ol .Saxe-Altcnhurg, 
on the i()lh of October 1814. ife was edinaled at tlie uni- 
versities ol Jierlin and Jena, and gained the loiindalions of his 
geological knowledge under E'. A. (Jiiensledt. In 1837 he took 
the degree of Ph.D. with a thesis on the Muschelkalk of "1 hnringia. 
In 1850 he became professor of geology and iniiieialog\ m the 
Royal Polytechnic School at Dresden, and in 1857 he wa.s made 
director of thi; Royal Mincralogical and (icological Mu.sciim ; 
he held these ]i()sls until 1894. He wx‘s distinguished for his 
re.searclies on the ( arhoniferous and (’relaceous rocks and fossils 
of Saxony, and in parliciilar for tlio.sr relating to the fauna and 
fli^ra of the Permian or Dvas lormalioii. He desi ribed al.so the 
graptolites ol the local Silnriaii strata ; and the lloia ol the 
( oal-iormation ol Altai and Nebraska. Erom 18^3 to 1878 he 
wxis one ol the editors of the Neues Jahrhuch. He was awarded 
the Murchison medal by the Geological .Snci«*G' of London in 1878. 
He died at Dresden on the 28th of January 1900. His son 
E'rAiNZ Li gf.n Geiniiz (b. 1854), imitcssor of geolog) in llie 
university of Rostock, became distingni.slicd for reseurcln s on 
th{* geolou'^ of Saxon V, Mi'cldenlnng, iV( . 

J-l. IK Cifinilz's pnhiical ions wen- f>as Qaadersandstetnerlnrge odet 
Kn'ide.’^iehn nr in Iientschlaint f 1 8,).>- 1 8 vO i D/e \ ersieun nuigeii dev 
Steinkohleafnvmation in Saih'^tu 0855); hvas, ndci du /eihstein- 
f<irmu 1 ooi mid das liothlieecndc 1862); Das Llhfhalgttiitf.'e in 

Sathsei! (1871- 1875). , 

GEISHA (a ( hino- Japanese woid nw aning " ])ersoii ol j»li asing 
arromf)iishmen1s stric'tly the name of llie professional dancing 
and singing girls of Japan. The word is, however, olten loosely 
used for the girls and women inhabiting Shin \’oshiwara, ihr 
jiroslitiites’ quarter of Tokyo. 'Ihe training of the true fiei.dm 

Xi. 18 a 
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or sinj^ing girl, which incliides lessons in dancing, begins often 
as early as her sev^enth year. Her apprenticesliip over, she 
contracts with her enif)Ioyer for a number of years, and is seldom 
able to reach indef)enden{ 0 except by marriage. There is a 
capitation fee of two yen per month on the actual singing girls, 
and of one vai on iJie apjiivnticf.s. 

See Jukichi Iiioiiyc, Sketches of Tokyo Life. 

GEISLINGEN, a town oi Ciermany in the kingdom ol Wiirttem- 
b.Tg, on the Thierbach, 38 m. by rail E.S.K. of Stuttgart. Pop. 
(i()j 5) 7050. Jt has slu)ps for the carving and turning of bone, 
ivory, wood and horn, b.;sirics iron-works, machinery factories, 
glass-works, brewing and bleaching works, &c. 'Ihe church of 
St Mary contains wood-carving by Jorg Syrlin the Younger. 
Al) )ve ihc town lie tlie ruins of the castle of Helfenstcin, which 
was destroyed in 1552. Having been for a few years in the 
posses.sion of havaria, the town passed to Wiirttcmberg in 1810. 

See W(‘itl)nTht, \\’nn(icrunf;ni ditnh <tei\hyi{;c}i und seine Urnge- 
hung (Stuttfj;art, j8o()). 

GEISSLER, HEINRICH (i8i4-i87(;), (Jerrnan pby.sicist, w'as 
born at the village of Jgtdsliieb in Saxe-Meiriingen on the 26th 
of May 1814 ii/i(J was educated as a glass-blower. In 2S54 he 
settled at iJonn, where he speedily gained a high reputation lor 
lii-> skill and ingtauiity of conception in the fabrication of chemical 
and physical ajiparatus. With Julius Pliicker, in 1852,110 as 
c- rtained the niaximurn density of water to he at 3*8^’ He 
also determined the (‘oeilicienl of expansion lor iee betvvt‘en 
- 24^^ ami - 7", and lor water fn‘e/iiig at In 1869, in con- 
iunetion with Jl. E. J. Vogelsang, be prov'ed the existence of 
li.juid carbon di^ixide in ( avitiis in (jiiartz and topaz, and later 
lie obtained aiuorpbous from ordinary plKJsjiliorus by means of 
tlv’ eleeirii' curnMit. Jle is liest known as the inventor of the 
s(Mi<‘d gl iss tubes vvliic'h bear his name, by means of which are 
(ixliibited the phenomena a<'companying the discharge of electri- 
city through highly rarefied vapours and gases. Among otlier 
uj)]):iratus contrived by him were a va[)orinieter, mercury air- 
pump, balanet's, normal thermometer, and areometer. From 
the university of Honn, (jii lh(‘ oi'casion of its jubilee in 1868, he 
received tlie liononry degree of doctor of philosophy. He died 
at llonn on the 24lh ol jaiuiarv 1879. 

S«*«‘ A \V, Holm. inn, Her d dent. them. Ges. p 1 j8 (1870) 

GELA, u city of Sicily . generally and almost cert duly identified 
with the modern 'ferranova (</.?’.). It was lounded by Fretan 
and Rhodian colonists in 688 11. c:., and itself founded Acragas 
(.see Auri(;entum) in 582 n.c. It also had a treasure-house at 
Olympia. 'I’he town took its name from the river to the east 
( riiueydides vi. 2), w'hich in turn was so called from its winter 
frost (yt Aa in the Sieel dialect ; cf. Lat. geltdus). The Rhodian 
settlers called it Lindioi (sec Iaslws). Gela enjoyed its greatest 
prosperity under Hippocrates (498 -491 b.c.), who.se dominion 
cxtcnd(!d over a considerable part of the island. Gelon, who 
sei/-(Ml th(‘ tyranny on his death, became master of Syracuse in 
485 H.C., and transferred his capital thitlier with half the in- 
habitants of (iela, leaving liis brother Iliero to rule over the rest. 
Its ]>rosperity returned, however, after the expulsion of "J’hrasy- 
biilus in 466 but in 405 it was besieged by the Carthiiginians 
and abandoned by Dionysius’ order, after liis failure (perhaps 
due to Ircachei*)*) to drive the besiegers away (E. A. Freeman, 
y/n/. of Sir. iii. 5f)2 .seij.). 7 'he inhabitants later returned and 
rebuilt the town, but it never regained its position. In 31 1 B.c. 
Agat holies put to death 5000 of its inhabitants; and finally, 
alli r it^ destruction by the Mamertines about 281 n.r., Phintias 
ol Agrigimtum transferred the remainder to the new town of 
bhirUias (now lucata, q.v.). It seems lint in Roman times they 
still kept the name ol (lelenses or (leloi in their new abode (Th. 
Mommsen in C.f.I. x., Perlin, 1883, p. 737). (r. As) 

GELA DA, the Abyssinian name of a large species of baboon, 
differing from th‘ members of the genus Pafyjo (see Paboon) 
bv the nostrils l>eing situated some distance abtive the extremity 
of the muzzle, and lienee made the type of a .separate genus, 
under the name of Thrropifh (US gelada. In the heavy manlJe 
of long brown hair covering the fore -(ju art ers of the old males, 
* Ac.schylus dint there in .|5^> n.c. 


with the exception of the bare chest, which is reddish flesh-colour, 
the gelada recalls the Arabian baboon (Papto hamadryas), and 
Irom this common feature it has been proposed to place the two 
s(>ecics in the same genus. The gelada inhabits the mountains ol 
Abyssinia, where, like other baboons, it de.scends in droves to 
pillage cultivated lands. A second species, or race, Theropithecub 
obsemu:, distinguished by its darker hairs and the presence of 
a bare flesh-coloured ring round each eye, inhabits the eastern 
confines of Abyssinia. (K. L.*) 

GELASIUS, the name of two popes. 

Gela.sius pope from 492 to 49(), was the successor of Felix 
111 . Tie confirmed the estrangement between the Eastern and 
Western churches by insisting on the removal of tlie name of 
Acacius, bishop of Gonstanliriople, from the diptych.s. He is the 
author of De duabus in ('hr is to naluris adversus Eutychen ct 
Ncstorium. A great number of his letter.s has idso come down 
to us. liis name has been attached to a Liber Sarramentorum 
anterior to that of St Gregory, but he can have composed onls 
certain parts of it. As to the so-called Decrctum Gelasii dc Itbrts 
recipiendis et non recipiendis, it al.so is a compilation of documents 
anterior to (ielasius, and it is diliicult to determine Gclasius'.s 
contributions to it. At all e\ cuts, as we know it, it i.s of Roman 
origin, and 6lb-century or later. (L. D.*) 

Gela.sihs 11 . (Giovanni (oniiilo), pope from the 24th of 
January 1118 to the 29th of )aiuiarv 1119, was born at Chicta 
of an illustrious family. He became a monk of Monte C'assino, 
was taken to Rome by Urban 11 ., and made chaneellor and 
cardinal-deacon oi Sla Maria in C'osmedin. Sluirtly alter lii^ 
nnanimou.s <‘lection to siuxeed Paschal II. he was seized liy 
( encius Frangipam*, a partisan of the emperor Henry V., but freed 
by a general uprising of the Romans in liis behalf, 'i'he emperor 
drove Gelasius inmi Rome in March, iironoimced liis election 
mill and void, and set up lUirdinus, archliishop of llraga, as 
antipope under the name of Gregory VHI. Gelasius fled to 
(Jaeta, where he was ordained prit‘st on the gth of March and on 
the following day received cjiiscopal consecration. He at once 
excommunicated Henry and the antipojie, and, under Norman 
protection, was able to return to Rome in July; iMit the dis- 
turbaneos of the imperialist party, (‘specially of the Frangipani, 
who attacked the pope while ct‘lebraling mass in the cliurch 
of St Pra.ssede, compelled Gelasius to go once more into exile. 
He set out for I’Yance, consecrating the cathedral of Pisa on the 
w^ay, and arrived at Marseilles in October. He w'as received 
wutli great enthusiasm al Avignon, Montpellier and other cities, 
held a synod at Vienne in January 1119, und was iilanriing to 
hold a general council to settle the investiture contest when lie 
died at Gliiny. liis successor was C'alixtus II. 

Ills lctt»’rs are in J. I*. Mij^rio, Patrol. Lat vol. 103. The original 
life by I’cuidull is in J. M. VVattcnch, Honiif. Homan, vitae ^Leipzij^, 
1862), and there is aii important digest ot his bulls and oflicial acts 
ill J.iffc-Wattenbach, Hegesta poiHif. Roman. (1885-1888) 

See J. 1 angen, Gcsihichte der tomischen Kiri he von Gtegor VIL /'/s 
JnrtoLcnz 111 . (TSonn, i8(»3) ; F. Clrei-'oroviiis, Rome in the Middle 
Ages^ x-ol. 4, traus. by Mrs (i. W. llannlton (fxmdon, i8y6) ; A. 
Wagner, Die irnierita/ischen Soimannen und das PapsUutn, ioSO~ 
/ISO (Jln-.slaii, 1885) ; \V. von Giesebrecht, Gesihichte (ho deutsihcn 
Kaiserzeit^ Hd iii. (Brunswick, i^yo) ; CJ. Richter, Annaleu der 
deutschen Gesthithie im Miitelalter^ iii. (Halle, 1808) ; H. H. MiJnian, 
l.attn ChiistianitVy vol. 4 (London, iSog). (C. H Ha.) 

GELATl, a Cieorgian monastery in Russian 'i'ranscaucasia, 
in the government of Kntais, it ni. K. of the town of Kulais, 
standing on a rocky spur (705 ft. above ?ea-level) in the valley ol 
the Rion. It was founded in 1109 by the Georgian king Da\'id 
the Renovator. The principial church, a sandstone cathedral, 
dates from the end of the preceding century, and contains the 
royal crown ot the former Georgian kingdom of Imeretia, besides 
ancient MSS., ecclesiological furnituie, and fresco jiortrails of 
the kings of Imeretia. Here also, in a si’paratc chapel, is the 
tomb of David the Renovator (io8g 1125) and part of the iron 
gate of the towm of Ganja (now Elisavetpol), which that monanli 
brought away as a trophy of his capture of the place. 

GELATIN, or Gelatine, the substance wdiich pa.sses in.o 
solution when “ collagen," the ground substance of bon.*, 
cartilage and white fibrous tissue, is treated with boiling water 
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or dilute acids. Tl is especially eburaclerized by its properly ol 
forming a jelly at oiilinarx' temiK*ralurc, becoming li(jiiid when 
heated, and resolidifying to u jelly on cooling. The word is 
derived from tlu* hr. gelatine, and "ital. gelalina, from the i-at. 
gelatay that which is frozen, congealed or .stiff. It is, theieiore, in 
origin cognate with “ jelly.” which came through lhc‘ hr. gehe 
from the same Latin original. 

The “ collagen,” obtained from tendons and connective 
tissues, also o<'curs in the cornea and sclerotic ('oat f)f the eye, 
and in fish scales. ( artilage was considered lo he comjXKsed ot a 
substance choiidrigen, which gave chondrin or carl ilage-gkie on 
boiling with water. Recent researches make it ])r(>bahle that 
cartilage contains (j) chondromucoid, (3) (hondroilin'sulphiiric 
acid, (3) collagen, (4) an albumoid pie.seiit in old but not In 
young cartilage; whilst claindrin is a mixture of gelatin and 
mucin. ” Jlone collagen, ’ or “ ossein,” const itut<-s, w ith calcium 
salts, the ground substance of bones, (ielalin comsisls of two 
.substances, glutiii and chondrin ; the fonm r is the main con- 
stituent of skin-gelatin, the latter ol bone-gelatin. 

True gelatigenous tissue o<« urs in all mature vertebrates, with 
the singl(‘ ex<‘eplion, according to 1 ']. h'. 1 . lloppe-Seyler, of the 
Amphioxiis hinccoLatiis. (Ii latigeiious tissue was discovered by 
I b)j)j)e-Scyler in the eej)hah>pods Oeiolnis and Sehiola, but m an 
extension ol Jiis experiments to other invertebrates, as coek- 
ehaier.’s At\d Anodon and / no sueh tissue (*ould Ik* delected. 
Ne ither glutin nor chondrin o'"('urs read\ formed in tin* animal 
kingdom, but tliey sejiar.ile wli -n the tis'>iu's are boiled with 
water. A similar siibstaiiee, ^egl•Llb!e gelatin, is obtained Irom 
ceriaui mosses. 

Puri* gelatin is an aniorjdious, biilth*, nearly Iranspaiiiil 
substance, laintly \tl)ow, tasteless and inodorous, lumiral in 
re'aetion and unaltered by exposure to dry air. Its eoim 
position is in round numbers ('-50, 11^ 7, N = iS, 2s 

SLiInlmr i.s also ])rcsent in an amount varying from 0-2^ lo 
0-7 "o* 

Nolliiiig is hiiowM w'itli ane ceilainty as to its chemical ton 
Stitiilioii, or ol tlie mode in which it is iornied Jroiii alhiimmoaL 
It exhibit*, in a gencoil w\\y a <onm*\jon w’ilh that lai.e,e ami m: 
poftani class of animal siibstam.es i llcil fth)tei(fs, Ikih*;, hk«* them, 
amorphous, soluble in acids and elK.ih-,, and giving tn soJntion a 
left-h«iride<l rotation of the ])lane pol.in7atiori. Novel I hcless, lln* 
oidinaiy welLrecogniz<‘d nsu lions loi jiroteids are but lainlh 
obsc*rved in the cas<* 01 gelatin, and (ho only *.nbstancos wiiii h at 
once and fieely ])rerijntato it from scilution are mercuric chlondo, 
strong alcohol and t.uinii’ acid. 

Mthoiigh gr.litin in .1 dry stale is imaltorable by c'xposure lo aii, 
its .solution e\ mbits, like ail the piotcids, a lemarkahle tendency 
lo ])iitrefaction ; but a chai.ictcristic fcatun* of thi.'» pioce.ss in the 
case, of gelatin is that the solution assumes a tnmsienl acid reaction. 
The ultimate ]>roducts of this decom])osition are the same as are 
prodiK'ed by piolonged lioiliiig with a< id. It lias been lound that 
oxalic acid, over and al)o\c the actum common lo all tlilule acids 
of I'neventing the solid ific.i lion of gelitiii solutions, has the fmther 
pniperty of iirevs'nting in a large measure this tendency to 
when Hie gel.it in is treated with liot solutions of 11n> acid, and then 
freed from adhering acid liy means of calcium cnbonate. Gelatin 
so trc.iled has Ikcii called uutuiiilutiu. 

In sjiile of the niaiked t(*iid«*iicy of gelatin solutions to develop 
fernient-organisins and imfl('n;o ]mt refaction, the' stability of the 
substance in the dry state is sncli that it has evi*n lu*en ns<*d, and 
with some success, as a means ot ])reser\ing iierishable foods 'I'hc 
])rocoss, iiivente.d by Dr C'aiiijibeli Morlit, consists in impregnating 
the foods with gelatin, and then drying tlu in till about u» or 
Je.ss of water is jiieseiit. Milk gelatinized in thi'. way is superior in 
sever.it respci ts to the prodnet*^ of the ordinary condens il ion jirfw ess, 
more (‘sjieiially in the retention oi a much larger jnoporlioa ol 
alhnnunoids. 

Gelatin has a maiked allmily for water, abslrailmg it from acl- 
ini'.tuie w'ith alcoliol, for example. Solid gel itin steeped for Sfune 
boms in water absoibs a certain aTnoimt .nid swells nj), in wliidi 
condition a gentle lie.it serves to convert it into a lifpiid ; or this 
may be readily produced by tin* addition of a tiace of alk.vli or 
miiK'ral acid, or by strong acdic acid. In the last c.ise, howey.-i, 
or il we nsi* tlu' miner.il acids in a more conceulr.iled form, tlie 
solution obt. lined has lost its ]>owvr of solidifying, though not that 
ol .icting as a glue 'I'liis j>ioperty is nliJized in the prejxiivition 
ol liijiiid glue (si GiA j ) Ity prolonged ImiJing of strong mjneons 
•solutions at a ln:;li, or ol weak soJutioiis at a lower temi>eratnn , the 
rh ii.iclerislic properlic'^ ol gel.itin aie imji.iired and ultimali*ly 
de'?! roved. Ait(*r this tre.itment it acts Jess ])<)W'eriiil)y as a glue, 
lo.s»*s its tendency lo '.ohdifv, and becomes incre.isingly soluble in 


c.old water; nevei lhel('s^ (he scihitions yield on pix'cipitiilion with 
alcohol a .siilislauce idem teal m crmipo.sitJon with gelatin. 

By jnoionged boiling ni conlai t with liydroh lie agents, such as 
sulphtinc aril) or caiistii .ill:ah, it yu'kls qnaiiliin*h <1! leucin and 
glycocoll (sc^ called “sugar ol gelatiii,’* this bi'ing the method by 
w'hich glycocoll w.is hrsi ].u*]cned), but no l>i<jsin. la this Iasi 
re.sjH*cl it ditleis jiom tin neat bo<l\ ol proteids, lh<* characieiislic 
.solid proilucts ol tiu* decomposition ul whit li .in* leuciii and lyiosin. 

Gelatin oot:ur.s iu eoinmerce iu \ai s ing degrees of purity ; the 
purer form obtained from skins and bones (to which ihi.s ariicle 
i.s ri*slrietefl) is named gi'lntin ; a inepaiation of great jnirily is 
“patent isinglass,” while isinglass ft/.*'.) itself is a lisli-gelatin ; 
lc.ss pure foims eonstiliite glue (t/.?’.), while a dilute .ujueous 
.solution appears in eoninuree as .size (i/.v.). 'lli* maindactuiv 
follovv.s iniieh the .same lines as that ol glue ; but il is essential 
: that the raw materials must be eareiullv .selected, and in \ iv w of 
' the con.suinption of most of tlu* g.elaliii in llie kib hen- - loi .soups, 
jellies, 6:c.- great care rniisl !):• taken to eii.-ure imiity and 
cleanlin(*s.s. 

In the imiiliif.irt lire of hotu -gel.itiii the soi li‘tl tiuin -n me di*- 
gr«*as.-<| as m the c.i^i* of g.lin* maiiiil.'Cl ure, mi<l then ti.iiis eiied 
to \at.s (ontai.iin * a dilute hvtlriKliloiic .a id, b\ win* h means mo.st 
<»i tin* mineral m. it lei isdis.sol\*d ont.e.ml tlu* boms Ikcoiih* liexibie. 
lii-.lead oi hydiochloiic a* iil some l''iemh »naki*is us** pliosplioi ic 
at id \lter lM‘iiii. well w.ished Wltli w.itei lo o iiiioe ,dt li.ui., vd 
In diochloni .at id, lli** bi>m s .in* ble.it lied b\ le.uhiig in siilplmi 
dioxule '1 liev are now 1 1 .in‘a*‘i led to (h<* e-v ( 1 .11 loi ■>, and lieabd 
by ste.im, C.ire beiint taken tii.il tin* leiiipiialiiie does not e\( ei d 
*S5“(‘ 1 he thgestioii i-> n jx.ib'd, ..ml tin* imninigs are ckmlutl, 

< om » 111 1 .i(* d, re- blftii he*l and g Hied a^ with gim Skin gel. tin 
i'y iminiil.icl iired m tlu* same wa> a*-, kni g.liie, \lter sle<*j'ing in 
Jim** pits th«‘ s»*l(*cti‘d siviiis are dig, **' 4***1 (hi**** tnm*s ; the tiist and 
s**ioiid rinniiii,';s are uoila'il up lor .g*’l.ilin, wink* the Hind au* 
(illcred lor “ si/**." 

X'egetabl** g,*lalin i.s iiianiilai 1 m**d lioni a s**aw*** *l, g* un-. / tom/i- 
tnni ; Irom Hn* t*‘iignsa, an \iui‘ri*aii si*.iw*ed, .iii'l loan insli mo‘^‘. 
'III** f annimriii h Jirst e\ti.i*t»**l w’llh w'at*’i,an*l Hi** iesi*bi** willi 
sodium carlionate ; the iilliab is acidiiietl with livdioc-hloi ic a< id 
.iiid Hi** pM'Cipilati il algimi' .u i«l w*.islu*d and t»leat li< d It is then 
dissoKed in an alk.ih. Hit* solution i onceiilr.it*.**!, ami took**! tlown 
by limning o\ei horizoul.il i>la(i‘-. I lexible *okMiik‘..s she* ts 

lesemblim, aiiiin il ex'Kilm ao* thus ob*aim’tl in \nii*n' a Hn* wt't'd 
is simply' iicnk'*! v.iHi w'.ib'r, Hi** s*>liition IiII**m**I, ami tooled to a 
thick jelly, liidi imiss is (ii*att‘*l ni the smm* was HoHi leug,ii.->:i 
and liisli nio.-.> yiel*l .1 g**latin sim.il)!** kn nu*sl pui)«>.e-. ; l«n;',ii-.fi 
i g**Jilm cl nil.* h'ji!i.l-. in the ‘.'.im* w.i;^ as I'.mg,! i-'S, ami lonns a 
h iitk-r .111(1 linm*i jt lls* than ordin 11 v f'* l itni. 

-!/>/>//( aZ/tu/s e/ (trldliii. • bdisl ami hns'iiiti^t is Hit* ns** ol gelatin 
.is a iot>.l-stull — in jellH's, sonj>s, cVc. J<.<*l**i 1 mg to the .o 1 n J* s (.1 i !• , 
Islxt.iAs, ,intl Sl/i lor the sp*‘cial .i|*|iIk .itioiis t»l Hi* se Joiiiis ot 
g.elatiii, w* ht'n* * iimm*rate Hi** im‘i<‘ i.iij 't>i taut 11 .<*■ *»l oitlimny 
gelatin 111 })h*»lo*’,i.i]» 1 iv it i-- **mplo\*'<l in t ai Inni ]»ifi( ess(*s, its 
ii-»t* dt'jiemhug tin Hi** I 1* I that \vhi*n ti'e.ilcil With potassium bi 
cliri»imil(* ,111*1 i*\j>os**d to light, it J-) o\i li/* *l to iiisolubk* com 
pounds, il jilays a ]>.ti I m many tilli* i piotessi-s \ sohilitm t)f 
g«*litiii (onl.iimiig le.nhly 1 1 V'il;illiz**tl sills .diinu mtn , t'v*. 
solidilies with the loiinatum ol jut'tU* d**sigiis ; this i-. Hi** basi-. ol 
Hit* .so (.alk-tl “ tl yst.dliiie glass" us**t 1 lor ]»uipos*'s of on..iimfi 1 
alum II 1-. also iis**fl lor toiling ]tills to pr(*\ ent th**in .olheimg 
togeth * 1 * .intl to make Hieiii t.istclr.ss t c)m])oiin*l**d with \.iiious 
mill* r.ii salts, Hu* e.iibtm.il* s .iml phospli.»t*'s ol t alt iimi, imn'.m 'dinn 
ami .iliiminiiim, it yi'*M*-> .1 valnabl** i\*»r\ *.iib. 4 it iitt It als*) jdays 
a part in the m innl.it’l nr** of artitniil k..lli**i, of India inks, and ol 
artilieial .silk (tlu* Vandiiaja C'omp.iny }>rocesse.s). 

GELDERLAND, (Jki.t»kk.s, or (luFd.DKKS, formerly a diifhy of 
the Empire, on the lower Rhine and tlie NNsd, hound* u I by 
Friesland, Westphalia, IJrabjint, Holland and the /iiider Zee ; 
part of wdiirh has become ih.* ]>royin(e ol Ilollantl. dealt with 
separately below. The lerritiiry of the lai.’' 'hiehy »»( ( iC’lderhuid 
j was inliabitedal theb *ginuing of the ( hn.M laiu ia by the I’eulonic 
tribes of the .Siiambri and Hu* Hatavi, ami later, tlurmg tlu. 
period ot the tier line of the Roman emptn , 1 )\' the ( hamavi and 
other I'Yank ]»'•()] )h‘.s. Tl formed ])aii til the Caroling kingtluni of 
Auslrasia, ami wis divitletl intfi />agi or ganen. nil* ft bv otVu'ial 
eoimbs (coniih ^ 'fj/aven). In -S)3, by the IretHy ol \ (*rilun, it 
beeanic part ol J/jlhanngia ( I.orraiiie), ami in bytiwas anmxt'fl 
I*) the kingdom of I'^a.sl l-ianeia ((iermjiny) by the ttea(> ol 
deerssen. 'Jdu* mielfus ol the later eounty and diuhv was the 
gan or distri* t snrrtunuling the town ot Gt'Ider or Gelre, lying 
1) -tween the .Mf*iis** mul the Niers, and since 1515 nu hidfd in 
K hellish l‘riissia. 

i he early histfiib' is inyolved in nm*’h obsi'urity. 'There were in 
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lh(* 1 1 til cfiilury a number of counts ruling in various parts of 
what was aiterwards known as Gclderland. Towards the close 
of that century Gerard of Wassenburg, who besides the county of 
(iclre ruled over portions of liamalant and 'leisterbant, acquired 
a dominant position amongst his neighbours. He is generally 
reckoned as the first hereditary count of Gelderland (d. 1117/8). 
Ilis son, Gerard II. — the Long — (d. 1131), married Trrnin- 
gardis, daughter and heiress of Otto, count of Zutphen, and 
their son, Henry 1 . (d. 11S2), inherited both eounlships. His 
successors Otto 1 . (iiS2'i207) and (ierard HI. (1207-1229) 
were lovers of peace and strong supporters of the Hohenstaufen 
«‘inperors, through whose favour they were abk; to increase their 
territories by ac(|uisitions in the districts of Vcluwe and Betuwe. 
He acted as guardian to his nephew I’loris IV. of Holland during 
his minority. Otto IL, the Lame (1229- 1271), fortified .several 
(owns and bestowed privileges upon them for the purpose of 
encournging trade. He became a person of so much importance 
that he was urged to be a candidate for the dignity of emperor. 
He preferred to siq)ji(»rl (he claims of his ('t)usin, William II. of 
Holland. In return for the loan of a considerable sum of monev 
William gave to him the city of Nijmwegen in ]dedgc. His .son 
Rt'inald I. (d. 132^)) married Trmingardis, heiress of Limburg, 
and in right of his wife laid claim to liic duchy against Adolf ol 
Herg, who had sold his rights to John 1 . of Brabant. War 
followed, and on the 5tli ol June 12SS Keinald, who mcantinu' 
luul also .sold his rights to the count of Luxemburg, was defeated 
and taken prisoner at the battle of W^^eringen. In this battle the 
count of Luxendiurg was slain, an<l Reinald had to surrender lu > 
claims as tin* price of his defeat to John of lirabant. In 1310, in 
rclLirii for his supjiort, Reinald received from the emperor llemv 
VII. for all his i(*rriloruiS /)W/ 7 cg///;;/ dc non nxfcando, i.e. tlu* 
exemption of his subjis'ts from the liability to lu* sued before auv 
court oiusiile his jurisdiction. In 1317 he was made a prince ol 
the Enifiire. A wound received at the battle of Woeringen had 
alfeeled his brain, and an insurrection against him was in 131^) 
headed by his sou Reinald, who assumed the government under 
the litk* of “ .Son of the ( ount." Reinald 1. wa« linally in 1320 
immured in prison, where he died in 1320 

Reinald TL, the blac k (1326-13 13), was one of the forem ;s( 
])rinc‘i‘s in the Netherlands of his day. He married (1) Sophia, 
lieiress of Mec hlin, and (2) in 1331 Eleanor, sister of Falward III. 
of England, lly purchase or conquest he added considerably to 
his territories. Th' did much to improve the* condition of the 
country, to foster trade, to jironiotc the pnxspcrity of the towns, 
and to maintain order and security in his lands by wise laws and 
firm administration, in 1338 the title of duke* was bestowed 
upon him by the* cm])erc)r Louis the bavarian, who at the .same 
lime* granted to him tlie tied of ICasl lM*ieslaiid. He died in 1343, 
leaving three daugliters by his first marriage, and two sons, 
Reinald and Edward, l>oth minors, hy I'deanor of Faigland. His 
elder son was ten years of age, and succ;eecl(;d to the duchy unclc*r 
the guardianship of his mother fdeanor. Declared of age two 
vears later, (he youthful Reinald Ilf. found himself involved in 
many diiric'ulties through the struggles hetwec*n the rival factions 
named alter the two noble famili(*s of bronkhorst and Hekereii. 
What was the quarrel between them, and what the causes they 
represented, cannot now be ii.sc*ertained with certainty. There is 
good reason, howevc'r, to belif'vc that they were the counterparts 
of the* contemporary' Cod and Hook parties in Holland, and of 
the Schieriiigers and Vetkoopers in Friesland. In (ielderland the 
quarrel ht*tween them was eonvertc-d into a dyiuislic struggle, 
(he Ifek(*reu rc*c'(>gnizing Duke Reinald, while the bronkhorsten 
set up his younger brother Edward. At the battle of Tiel (i3(u) 
Re inald was delealed and taken prisoner, and Edward held the 
duchy till 1371. He was a good and succ*essUil ruler, and his 
death by an arrow wound, after a brilliant victory over the dukci 
of Brabant near Biu‘swc*llc*r (August 1371), ^vas a loss to his 
cMuintry. He was in his thirty -tifth year and left no heirs. 
Keinald was now taken from the prison in which he had l)(*en 
c'uiil'med to reign onc*e more, but his health was broken and he 
died c hildless ihrc‘0 years afterwnnls. Th * war of factions again 
broke out, the haH-sisters of Reinald III. and Edward both 


claiming the inheritance ; the elder, Matilda (Machteld), in her 
own right, the younger Maria on behalf of her scven-year-old hoy 
William of Jiilich, as the only male representative of the family. 
The Hekere.n supported Matilda, the Bronkhorsten William of 
Jiilich. The war of succession lasted till 1379, and ended in 
William’s favour, the emperor Wenceslas (W’^enzel) recc^gnizing 
him as duke four yi^ars later. 

Duke W’^illiam was able, restless and adventurous, an ideal 
knight of the palmy days of chivalry. He took part in no less 
than five crusades with the 'Feutonic order against the heathen 
Lithuanians and Prussians. In i3c)3 he inherited the duchy of 
Jiilich, and died in 1402. He was succeeded by his brother, 
keinald fV'. (d. 1423), in the united sovereignty of Gelderland, 
Zutphen and Jiilich, who, in accordance with a promise made 
hc*fore his acce.ssion, ceded the town of Emmerich to Duke Adolf 
of (’loves. He took the part of his hrother-in-law, John of Arkel, 
against W'illiam VI. of Holland, and in a war of several years’ 
duration was not suecossful in preventing the Arkel territory 
being incorporated in Holland. On his death without legitimate 
issue, (ielderland passed to the young Arnold of Egmont, grand' 
.son of his sister Johanna, who had married John, lord of Arkel, 
their daughter Maria (d. 1415) being the wife of John, c'onnt ol 
Egmont (d. 1451). Arnold was recc-ignized as duke in 1424 by 
the c'mperor Sigismimd, but in the following year the emperor 
revoked his derision and bestowed the duchy upon Adolf of Bc*rg. 
Arnold in retaliation laid claim to the duchy of Jiilich. whic*h had 
likewise been granted to Adolf by Sigismimd, and a war followed 
in whic'h the citic*s and noldes of Gelderland stoc'.d by Arnold ; it 
ended in Arnold retaining Gelderland and Zutphen, and Gerard, 
the son of Adolf (cl. 1437). being ac-knowledgccl as duke of Jiilic h. 
'I'o gain the support of the* estates of (Jelclcrland in this war of 
sucT(‘ssion, Arnold had been compelled to make many c-once.ssions 
limiting the ducal prerogatives, and granting largo powers to a 
counc*il c'onsisting of representatives of the nobles and the four 
chief cities, and his extravagance and exactions led to continual 
conflicts, in which the prince was (:omi)ell(*d to yield to the de- 
mands of his subjects. Jn his later years a conspiracy was formed 
again.st him, headed by his wife, llic* violent and ambiliinis 
(’athc*rine of (’loves, and his .mju Acloll. Arnold \Nas at first 
succe.ssful and Adolf had to go into exilcj ; but he returned, and in 
1465, having taken liis father prisoner by tn*achcry, interned him 
in the c'a.stle of Buren. ( harles the Bold of Burgundy now seized 
the opportunity to intervene. In 1471 he forced Adolf to release 
his father, who .sold the reversion of the duchy to the duke ot 
Burgundy for 92,000 golden gulden. On the 23rd of February 
1473 Arnold died, and Charles of Burgundy became duke of 
GelcJerlaiul. His succession was not iinoppo.sed. Nijmwegen 
offered an heroic resistance and only fell alter a long siege. After 
Charles's death in 1477 Adolf was released Irom the captivity in 
which he had been held, and plac'ed himse lf at the head of a part\ 
in the powerful city of Ghent, wliich sought to .settle the disputed 
succession by forcing a match between him aiul Mary, the h(‘iress 
of Burgundy. On the 29th of June 1477, h()we\'er, he was killed 
at the siege of Tournai ; and Mary gave her hand to Maximilian 
of Austria, afterw^ards emperor. ( athcrine, Adolf's sister, made 
an aUem])t to assert the rights of his son Charles to the cluehy, 
hut by 14S3 Maximilian had crushed all opposition and estal- 
lished himself as duke of Gelderland. 

Charles of Egmont, hovve\'er, did not su^’render his claims, but 
with the aid of llie French collected an army, and in the course* 
of 1492 and 1493 succeeded in reconquering his inheritance. The 
efforts of Maximilian to recover the country were vain, and the 
.succe.s.sive governors of the Netherlands, Philip tlie fhiir and his 
sister Margaret, fared no l^etter. In 1507 (’harlcs of Egmont 
invaded Holland and Brabant, captured Itarderwijk and Bommcl 
in 1511, threatened Amsterdam in 1512, and took (IrvUiingen. 
It was.undoulUedly.agreat and heroic achievement for the ruler 
of a potty state like Gelderland thus to as.scrt and maintain his 
independence for a long period against the overwhelming power 
of the house of Austria. It was not till 1528 that the emperor 
('harles V. could force him to accept the compromise of the treaty 
of Gorichori, by which he received Gelderl nid and Zutphen for 
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life as fiefs of the Empire. In 1534 the duke, who was childless, I upon this and the river-hanks are the most fertile spots, woods, 
attempted to transfer the reversion of Gelderland to France, but 1 cultivated land, pastures, towns and villages. I'lie highlands of 
thisprojeciwas violently resisted by the estates of the duchy, and the Veluwe lying west of the Ysel really extend us iar as tin* 
Charles was ('.ompelled by them in 1538 to appoint as his successor Crooked Rhine and the Vecht in the province of Utrecht, but arc 
William V.-— the Rich— of Cleves (d. 1592)- Charles died the slightly detached from the Utrecht hills by the so-called’ Gelders 
same year, and William, with the aid of the French, succeeded in valley, which forms the boundary between the two provinces, 
maintaining his position in Gelderland for several years. The I This valley extends from the Rhine along the (h ift, the l.uiiterschc 
Habsburg power was, however, in the end too great for him, and Beek, and the Eem to the Zuider Zee, and wt)uld still offer an 
he was forced to cede the duchy to Charles V. by the treaty of outlet in this direction to the Rhine at high water if it were not for 
Venloo, signed on the 7th of September 15.43. j the river dikes. The two main ridges of the X'cIijwt hills ( 164 and 

Gelderland was now definitely amalgamated with the Tlabsburg i 3O0 ft.) extend from the neighbourhood ol Arnhem north to 
dominions in the Netherlands, until the revolt of the Uow Harderwyk and north-east to II at tern. Jn the south they stretch 
( ountries led to its partition, in 1579 the northern and greater themselves along the banks of the Rhine, forming a strip oi 
part, comprising the three “quarters'’ of Nijmwegen, Arnhem picturesque river scenery made up of the varied elements of 
and Zutphen, joined the Union of Utrecht and became the sandhills and trees, clay-lands and |)a.stiiri;s. A large number of 
province of Gelderland in the Dutch republic. Only the quarter country-lioiiscs and villas are to be loiind ben*, and the river-side 
of Roermonde remained subject to the crown of Spain, ami was i \ illages ai Dieren, Velp and Renkurn. All over the N'eluwe arc 
called Spanish Gelderland. By the treaty of Utrecht ( 1715) this | heaths, seanlily enltivated, with fields of rye and buekwheal, 
was ceded to Prussia w'ith the exception of Venloo, which fell to I cattle of inferior quality, and sheep, and a sjiarse })o))ulati()U. 
the United Provinces, and Roermonde, which, with the remaining ! There is also a considerable cultivation of wood, e.specially ol hr 
Spanish Netherlands, pa.ssed to Austria. Of this, part was <‘eded j ami cop.se, wliile tobacco phinlalions are found at N\'kerk and 
to France at tlic peace of Basel in 1795, and the whole by the Wageningen. 

treaty of Taineville in 1801, when it received the name of the The southern division of the province presents a very different 
department of the Rocr. liy the ])eaee of Paris of 1814 the bulk aspect, and contains many old towns and villages. It is watei« c 
of Gelderland was incorporated in the United Netherlands, the by the three large rivers, the Rhine, llie W'aal and the Maas, ami 
remainder falling to Prus.sia, where it forms the circle of has a levc*) ( lay soil, varied only by i.solated bills and a s.uub . 
Diisseldorf. wooded strel('h between Nijmw(‘gcn and the southern bonh*:. 

The rise of the towns in Gelderland began in the 13th century, Tlie region em losed between the Rhine and Ihe W'aal uno 
river commerce and markets being the chief cau.se of their watered by the Linge is called the Betuwe (“ good land ”), aud 
prosperity, but they never attainecJ to the importance of tlie gave its name to the Germanic* tribe of Batavians, who are sorn( 
larger cities in Holland and Utrecht, much less to that of tlie | times wrongly ivgarded as the parent stock cd the Dntcli peoj)li 
great Flemish inunicipaliti(\s. 'J'liey differed also In im the Flemish i 'J'here is hen* a denser [lopnlalion, occupied in the cultiv at’o'i 
c'ilies in the nature ol their privileges ami immunities, as they did j of wheal, bc'ctroot ami fruit, the breeding of excellent cjitilf, 
not pos.sess the rights of (‘ominunes, but only those of “ free , shipping and industrial pursuits, d’lu* principal centre's oi 
(Uies " of the Rhenish type. The pow’er of the feudal lord over | ])opulali(>n, such as Zulphen, .Arnhem (the* chid town ol the 

them was much greater. The states of Gelderland first became a I province), Nijmwegen and Tiel, lie* along tin* Ui»-g(* rivers. Smallc^r, 

eon.siderable power in the land during the rt*ign of Arnold ol | hut of e((ual antiquity, are tlie rivcrsidi* tmvns of 1 )o(‘shurg, 
Egniont (1423 1473). claim to large ])ri^ ileges and a ■ which is strongly fortified ; Wageningen, with the* State agri- 

considerable share in the government of the county were formu- c ultural schools ; Dcjetinchern, with a bridge over tlie Old A’sd 
lated in a document drawn up at Nijmwegen in April 143O. | nn I nch is mentionc*d as early as the 14th c entury ; Zalt-Bommd. 

These the duke had to concede, and toagree further tuthe appoint ' with an old cduirch (1304), and a railway bridge over the W'aal . 

ment of a council to a,ssist him in liis administration. From this and Kuilenhurg, wdth a fine railway hndge (1803- iSOS) over tin- 
time the ah.solute autlujrity of tlic sovereign in Gelderland was ; Rhine, h'ix e m. S. of Zalt-Bommel, cm tlu- Maas, is tlie medieval 
broken. TJie states consisted of two members-- tlic nobility and ('astle of Animer/.ocle or Ammer.sooi, also called Amelro\ during 
the towns. The towns were divided into lour separate districts the French oc-eupation in 1674. It is in an excelU*nl state* ol 
or “ quarters" named after the chief towm in each— Nijmwegen, : preservation ami has been restcjred in modern limes. 'Ihe first 
Arnhem, Zutj)hen and Rocrinonde. In the time of the republic, authentic record of the eastU* is its j)c).ss(*ssioii fw John do lierlai 
as has been stated ahewe, the pnwdnce ol Gelderland comprised of the noble family of la>o at tlie end of the J3th century. In 
the three first-named “ (jiiarters " only. The three quarters had ' 1480 it passed by marriage to the powerful lords Nan Arl'*f, ami 
i-aeh of them peculiar rights and customs, and their representa- was partly deslroycid by fire at the* end of the jt>l]i eentur\ 
tives met together in a separate assembly before taking part in ! 'I'lic chajM'l dates from the 15th ec-ntur)', and tlie keep from 
the diet (lamidag) of the states. The nobility posses.sed great ^ 1504. Among the family portraits are works !>}• Albert Diirc i. 
influence in Gelderland and retained it in the time* of the Zetten, on the railwu) between Nijinwc-gen and 'I'iel, i.s famous 
republic. ((i. 1:.) ' for the charitable* institutions founded here by the prcac'hcr 

GELDERLAND (Gudders), a province of Holland, hounded S. ! Glto Gerliard Helclring((l. 1876), 'i'hty com])rise a penili*ntiai \ 
by Rhenish Prussia and North Brabant, W. by Utrecht and j (1840) for women; an educational home (i<S5S) for girls; a 
South Hcjlland, N. by the Zuider Zee, N.E. by Overy.sel, and S.E. theological training college (18^4); and a Magdalen hospital, 
by the Prussian province of Westphalia. It has an area of ii)o6 | Nykerk, Harderwyk and Elhurg are fishing towns cm the Ziiiclei 
scj. m. and a pop. (igoo)of 56(1, 54c;. Historically it w'us parted j Zc*e. Apeldoorn is situated on the c-dge* »»! ilic* sandgrcninds. 
the duchy of Gelderland, which is treated separately ab(j\'e. l Heerenherg on tlie south-c^astern honlc.*r is remarkable for its 
The main portion ol Gelderland north of the Rfiinc ami the* . ancient castle near the seat ol tlie powe rful lords van den Bergh. 
Old Ysel forms as it WTre an extension of the province of Overysel. i Other ancient and historical towns bordering on the Prussian 
being composed of diluvial sand and gravel, c:overed with sombre ■ frontier arc Zevenaar, w'hicli wiu for long the* caii.se of dispuU* 
heaths and patcht\s of fen. South ol this line, however, the .soil J lietween the houses of ('levesand Geldcr and was finally attachc-ci 
con.sists of fertile river-clay. The northern portion Is dividc-d by ; to the kingdom of the Nc tlic?rlamls in i8ih ; Bree(le>'oc)rt, onev- 
the New (or Gelders) Ysel into two distinct regions, namely, the tlie seat of a lordship oi the .same name belonging t'> the count- 
Velmve (“ bad land '’) on the west, and the former countship of ’ van Loon or Lohn, who Imilt a castle here in the hc-ginning of 
Zutphen on the east. In this last division the ground slcipes ' the 13th century which was destroyed in i^4t> -Ihct lordship 
downwards from .south-east to north-west (131 to 26 ft.) am^ Is ■ was presented to l^rince William 111 . in if>c>7 ; Wiiiterswyk, now* 
intersected by se\ eral fertilizing streams wdiich flow in the same • an important railway junction, and of growing industrial im- 
direction to join the Ysel. 'Die extreme eastern corner is occupied portunce ; and Bcjrkeloo, or Borkulo, the seat of an anc icait 
by older 'Pertiary loam, which is used for making bricks, and lordship dating from the first iialf of the 12th centurv which 



5 5 8 GELDERN— GELLIUS 


fmallv came into the possession ol l^rinee William V. of Orange 
Nassau in 1777. ^'astU* was formerly of importance. 

(ielderland is intersected by the main railway lines, which 
are largely sup[>lcmentcd by steam -tram railways. Steam- 
tramways connect Arnhemand Zutphen, Wiigim ingen, Nijmwegen, 
Velp, I)octin< !iem (by way of iJieren and Doesburg), whence 
there are various lines to Emmerich and (iendringen on the 
Prussian borders. Groenlo and Lichtenvorde, Horkulo and 
Deventer are also connected. 

GELDSRN, a town of (iermanv, in Rhenish J’nissia, on the 
Niers, 2S m. N.W. of Diisseldorf, at the junction of railways to 
Wc.scl and ('ologne. J*op. (1005) ^551. It has an ICvangelical 
and two Roman ('athr>)i<' churches and a town hall with a fine 
council chamber. Its industries include the manufacture of 
buttons, shoes, :*igai’s and soup. The town dates from abend 
1100 and was early an im|X)rtanl lortified place ; until 1,^71 it 
was the residence of the counts and dukes of (ielderland. Having 
passed to Spain, its fortilications won* strengthened by Philif) 
II., but they were, razed by Frederick the Great, the town having 
lx‘<‘n in the pos.se.ssion ol IVussia since 1703. 

Si‘(‘ Nftfrslu'ini, (frr SttuH uvd Anite^i (n'/tfern 

(Cn’li'ld, iSoo, 1 Ifiii u h-., zui inncni (it’sc/iit hte dey Stndt 

Cttldcyn ((luldcni, Kisd, ( InoinU da Stadl und Umm-f^mid 

non Cit'ldvrn (Gfldcni, jS<)7) 

CELL, SIR WILLIAM (1777 I^inglish classical archaeo- 

logist, was born at Hopton in Derbyshire. He was educated at 
Jesu.-> (\>llege, ( ainbridge, and subsevjuently elected a fellow of 
iCninmnuel Colh'ge (b.A. i7()S, M.A. 1S04). About iSoo he was 
sent on a diplomatic mission to the Ionian islands, and on hi.s 
n turn in 0S03 he was lviiighl(‘(l. He went with Prince.ss (after- 
wards (,)ueen) ( arolifu; to Italy in 1814 as one of her cham])er 
lains, anil gave evidence in her favour at the trial in 1820 (see 
( 1 . P. (‘Icrici, .1 QncfJi of huiisrrctinii^, ICng. trans., London, 
i<>o7). n<‘ died at Na|)les on the 4lh of I’Vbruar)' 183O. His 

numerous drawings of elassieal ruins and localities, executcil 
with great detail and exactness, are j)re.servx‘il in the iJrilish 
Mu.seiiin. Gell was a thorough dilellantc, lond of .suciely and 
possi'sscd of little reid .scliolarshi}). None the less his topo- 
graphical works became rei'ognized text-books at a time when 
tireeee and even Italy were but superlicially known to English 
travellers. He was a lellow ol the Royal Society and the Soeiety 
id Anti({iiaries, and .1 meml)ei of the Institute id* h'raiiee and the 
IJerlin Academy, 

lle> hesi-kiiown work is J^nn/Jcuinn . l/ir l'>>/tof^nii)h\\ luhfm’'* and 
ih ,i,nni'nt<^ <>/ l\nnf>rn (1S17 in tin* In si part ol wlinli he w.is 

assisted 1 )v' j. I’ (i.indy It was tollows'd in l»v tin* J'ohofri ,ifdiv 
of lunvr. and its Vninitv (new e<i. I»v' Iv. H, nnnlmrv, Il«* 

wrote .dso t i*/iorjnfsliy of I'pov arid its Vumitv (JS04) : (irofria/j/iv 
iimf liitiquiths of IfhtUti (I1S07); Itinnniv of liiticc, anth a Cotn 
wfiitnrv on f^nusonins /on/ .S '// (//m (j S 1 o, enlarged ed 1S27) , lima 
aiy of tfir Miorn (iSio; ri’pnldislif'd ,is Xnnnth'r of a fonniry m 
the Moren, All these works have hei-n superseded hv later 

pn)dieat<ons 

GELLERT, CHRISTIAN FORCHTEGOTT( 1715 1760), German 
poet, was born at Hainichen in the .Saxon ICrzgchirge on the 4th 
ol jiilv 1715. After attending the famous .school of St Afra in 
Mcis.sen, he entered Leipzig Tniversity in 1734 as a student of 
theidogy, and on completing his studies in 1730 was for two years 
a private tutor. Returning to Leipzig in 1741 he contributed 
to the Hremcr a pcriodieal founded by former disciples 

of Johann ('hristbph (Joltsehcil. who had revolted from the 
pedantry of his school. Owing to shyness and weak health 
Gellerl gave up all idea of entering the ministry, and, establishing 
hiinsi'it in 1745 as privatdorent in philosophy at the university 
of lA‘ip/ig, lectured on poetry, rhetorii* and literary style with 
much success. In 1751 he was appointed extraordinary professor 
of philosophy, a post which he held until his death at Leipzig 
on the 13th of December 1760. 

The esteem and veneration in which (iellcrl was held by the 
students, and indeed by persons in all classes of society, was 
unbounded, and yet due perhaps less to his unrivalled popularity 
as a lecturer and writer tlian to his personal character. He was 
t!ie noblest and most amiable of men, generous, tender-hearted 
and of unaffected pietv and humility. He wrote in order to 


raise the religious and moral character of the people, and to this 
end employed language which, though at times prolix, was always 
correct and clear. He tiuis tiecame one of the most popular 
. (ierman authors, and some of his poems enjoyed a celebrity out 
of proportion to their literary value. This is more particularly 
I tnie of his Faheln und ErzdJilungen (1746-1748) and of his 
j GeistUrhe Oden und LrVrftr (1757). The fables, for which he tvx)k 
],a Fontaine as his model, are simple and didactic. The 

spiritual songs," though in force and dignity they cannot 
compare wdtii the older church hymns, w'ere received by Catholics 
and Proteslwnls with ccjiial favour. Some of them were sot to 
music by Eeethoven. Gellert wrote a few comedies : Dfe 
Hefsehwester (1745), Oie kranke Frau (1748), Dus Los in dee 
Lolieeie (1748), and Die zd^ilichen Schweslcrn (1748), the last of 
which was mucli admired. II is novel Die schwedische Graf in 
von G. (1746), a weak imitation ol Richardson’s Pamela, is 
remarkable as being the first German attempt at a psychological 
novel. GellcrCs Bneje (letters) were regarded at the time as 
models of good style. 

Soe Ollfrl'.s Sanillithc Sihiiftfln (first edition, ro vols., Leip/i^^, 
1700- 1774; la.st edition, Berlin, 1807) SamtliiJui f'abeln and tirzah 
lim^tin have been ollen [xihh.shed hcparat'-ly, tli<* lale.sl edition in 
180O. \ .sek'tlion ol (iellert’.s poetry (with .in excellent introduction) 

will he fouiul in I' JMiini.lvor, Die liiemer Beitrdfrei (Stutle^.irt, 

tr.insl.it ion hy j. A. Miirke, (',ellert's Fofdes and other Poems 
(Loinlon, 1851). I‘or a further account ot Gcllert's lile .-ind work 
s<‘e iive.s hv J. A. ('ramer (Eeijizig, 1774), H Dormg (Gieiz, 1853)1 
.iiul II. G Xu-tschinaiiu (2ml ed., Hall'*, r<ioi) ; .dso Gellerts 
Tniietmch nils dew Jahre I'jfu (2nd ed., Leipzig, i8(t5} and Gelleits 
Unepivechsel wit D'^ntoiselle I. wins (f^eipzig, 1S23). 

GELLERT, or Kim.iiakt, in \\ clsh traditional history, the dog 
of LlewTlIyn, prince of Wales. 'The dog, a greyhound, was 
left to guard the cradle in which the infant heir slept. A woll 
enters, and is about to attack the child, when Gellert flies at him. 
In the struggle the cradle is upset and the infant falls underneath. 
Gidlert kills tlic wolf, but whi'n J'rince Llewellyn arrives and 
sees the em])ty (Tudle and blood all around, he does not for the 
moment notice thi^ wolf, but thinks Gellert has killed the baby. 
He at once stabs him, but almost instantly finds his son sate 
under the cradle and realizes tlie dog’s bra\'cry. Gellert is 
supposed to have |>i‘en buried near the village oi Jleddgelert 
(‘‘ grave of Gellert ”), Snowdon, where his tomb is still pointed 
out to visitors. 1'he dale of the incident is traditionally given 
as 120s;. fhe incident has given rise to a Welsh proverb, “ I 
repent as much as the man who slew his greyhound." The whok* 
story is, however, only the Welsh version of a lak^ long before 
eiirrenl in Europe, which is traced to tin* Indian Panchatant ra 
and perhaps as tar bark as 200 n.c. 

Se(' \V A rioustnn, Piifyidai Tales and lurtions (1887) ; I) E. 
Jenkins, Hedd^elert, its hints, haiites and I'olkloie ( Lortinadoc, 
i8«>o). 

GELLIUS, AULUS (e. a.d. 130-180), Latin author and gram- 
marian, probably born at Rome. He studied grammar and 
rhetoric* at Rome and philosophy at Athens, after which he 
returned to Romo, where he held a judicial othcc. His teachers 
and friends included many di.stinguished men - Sulpicius 
.\pollinaris, Herodes Atticus and Fronto. His only work, the 
Socles Anicae, takes its name from having been begun during 
the long nights of a winter which he spent in Attica. lie after- 
wards continued it at Rome. It is compiled out of an Adversaria, 

I or commonplace book, in wltich he had jotted down everything 
I of unusual interest that he heard in conversation or read in 
I books, and it comprises notes on grammar, geometry, philosophy, 
Jtistory and almost every other branch of knowledge. The work, 
which is utterly devoid of .sequence or arrangement, is divided 
into twenty books. All these have come down to us except 
the eighth, of which nothing remains but the index. The 
Soctes Atticae is valuable for the insight it affords into the nature 
of the society and pursuits of those times, and for the numerous 
excerpts it contains from the works of lost ancient authors. 

Editio j)rinc(ips (Rome, 1460) ; the? best editions arc those of 
Grouoviu.s (170O) and M. Hertz (1883-1885; editio minor, 1886, 

! rcviseil by C. Hosiiis, 1003, with bibliography). There is a trans- 
I lation in English by W. Beloe (1705), and in French by v^arioiis 
I hands (i8q 6). See Sandv.s, Hist. Class. Schol. i. (1906), 210. 



GELLIVARA- 

GELLIVARA [Gellivare], a mining town of Sweden in the 
flistrict {Idn) of Norrbntten, 815 m. N. by E. of Stockholm by 
rail. It lies in the well-nigh uninhabited region of Swedish 
Lapland, 43 m. N. of the Arctic Circle. It owes its imporfcince 
to the iron mines in the mountain Miilmberget 4^ m. to the north, 
rising to 2024 ft. above sca-level (830 ft. above Ctellivara town). 
During the dark winter months work proceeds by the aid of 
rle- trie light. In 1864 the mines were acquired by an English 
company, but al'Kxndoned in 1867. In 1884 another English 
( ompany took them up and completed a provisional railwa\' 
from Malmbcrget to Luka at the head of the Gulf of lk)thnia 
(127 m. S.S.E.), besides executing a considerable portion of the 
preliminary^ works for the continuation of the line on the 
Norwegian side from Ofoten Fjord upwards (see Narvik), but 
this company, after extracting some 150,000 tons of ore in 1888- 
i88(), went into liquidation in the latter year. Two years later 
th(‘ mines passed into the hands of a Swedish eom])any, and the 
I'ailway was ac<^|uircd by the Swedish Gov'ernmenl. The output 
of ore was insignificant until 1802, when it stood at 178,000 tons ; 
but in Tqo2 it amounted to 2,074,000 tons. 'Jhree miles S.W. 
rises the hill (ielli\'ara Dundret (2700 fl.), from which the sun is 
visible at midnight from June 5 to July ir. 'Ihc population 
of the parish (about ^>500 sq. in.) in igoo was 1 1,7-15 ^ greater 
part ot the population being congregated at the town of Gellivara 
and at Malmbcrget. 

GELNHAUSEN, a town of Germany, in the Prussian province 
of ITcs.se-Nas.sau, on the Kinzig, 27 m. E.N.K. of Frankfort-oiv 
Alain, on the railway to Bebra. Pop. 4500. It is romantically 
situated on the slope of a vinc-clad hill, and i.s still surrounded 
liy ancient walls and towers. On an island in the river are the 
ivy- coshered ruins of tlie imperial palace wliicli h'rederick 1. 
(Barbarossa) built before 1170, and which w'as destroyed by tlu* 
Swedes during the Ihirty V'ears' War. It has an interesting 
and beautiful church (the Marie n Kin he), with four spires (of 
which that on the tran.sept is curiously crooked), built in tlie 
13th century, and restored in 1876-1870 ; also several other 
ancient buildings, notably the town-hall, the Furslenhof (now 
administrative offices), and the llexenthurm. India-rubber 
goods arc manufactured, and wine is made. Cielnhausen became 
an imperial town in iibo, and diets of the Empire were frequently 
held within its w'alls. In 1634 and 1635 it .suffered .severely from 
the Swedes. In 1S03 the. town became the property of Hes.se- 
(!a.ssel, and in 1866 passed to Prussia, 

GELO, son ot Deinomencs, tyrant of Gela and Syracuse. On 
the death of Hippocrates, tyrant of Gela (491 n.c.), (ielo, who 
had been bis commander of cavalrv, succeeded him ; and in .^85, 
his aid having been invoked by the (ianiori (the oligarchicol 
landed proprietors) of Syrac'u.se who had been driven out 
the })opulace, he .seized the opjiortunity of making liirnself despot. 
From lliis time Gelo paid little attention to (rcla, and devoted 
himself to the aggrandizement of Syracii.se, which attained 
extraordinaiy wealth and influence. When tlie Greeks solicited 
his aid against Xerxes, he refu.sed it, since they would not give 
him command of the allied forces (Herodotus vii. i/i). Tn the 
same year the ("arlhaginians invaded Si< ily, but weni totally 
defeated at llimcra, the result of the victory being that Gelo 
became lord of all Sicily. After he had thus established his 
power, he made a show of resigning it ; hut his proposal was 
rejected bv the multitude, and he reigned without opposition 
till his death (478). He was honoured as a hero, and his mcniory 
was held in such respect that when all the brazen statues of 
tyrants were condemned to he sold in the time of Timoleon 
(150 years later) an exemption was made in favour of the statue 
of Gelo. 

Herodotus vii.; Diod. .Sic. xi. 20-38; j^ee aEo Sicily Htxtnrv. 
and Syracuse; for his coins sec Nitmis.maiics : Sicily. 

GELSEMIUM, a drug consisting ot the nxit of (Irhemium 
intulum.ix climbing shrub of the natural order I. oganiaceae, having 
a milky juice, opposite, lanceolate shining leaves, and axillary 
clusters of from one to five large, funnel-shaped, very fragrant 
yellow flow^ers, whose perfume has been compared with that of 
the w'allflower. The fruit is composed of tw'o separable jointed 
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pods, cx^ntaining numerous flat-winged seeds. The stem often 
runsundcitground for a ixinsiderahle distance, and indiscriminately 
wdth the Tool it is used in medk ine. The plant is a native of 
the United States, grow ing on ri('h eluy soil by the .side of streams 
near the coast, from Virginia to the south (d Jdorida. In the 
Uniitxl States it is rommonly known as the wild, yell»)w or 
(Carolina jessamine, although in no wav related to the true 
jessamines, which belong to the order Oleaceae. It was first 
described in 1640 by John i^arkinson, who grew i» in his garden 
from seed sent by Tradescant from Virginia ; at the jin .sent time 
it is hut rarely seen, even in holanu al gardens, in (heat Britain. 

'Jhe drug contains a volatile oil and two pount alkal(»i(ls, 
gclseminine and gelsemine. Cielseiniiiine i.s a yellow i.sh, hitter 
substance, readily soluble in ether and alcohol. It is not em- 
ployed therapeutically. Gclseinna' has the lormula 1 1 
an<l is a colourless, otlourless, intensely l>ittir solid, which is 
insolui)le m water, but nadily lonns a soluble hyduH blonde. 



Gelsenhinu hall natunil size, ftower n.il sizi*. 

The (lo.soof this .salt i.s from ,/,yth lo o'„th ol a gram. 'I lie Bnli.sh 
Pharmacopoeia contains a tinclurc of gclsemiuin, fhi’ do.se ol 
which is from five to fifteen minims. 

'Fhe drug is essenliallv a nerve poison. It has no action on 
the skin and no marked action on the. aliimaUarv or circnlatorv 
systems. Its ai'tion on the cerehrum is sliehl, < onscioiisness 
being retained even alter toxic doses, hnl there may he hccidaclK* 
and giddiness. The drug rapidly causes failure ol vision, diplopia, 
ptosi.s or falling of the npp( r eyelid, dilatation ol the pupil, and 
a lowering of the inlra-oenlar tension. 'Ihis last action is 
doubtful. The symptoms apjiear to he due to a paiiilysis of 
the motor cells that eontrol the internal and external ocular 
muscles. 'Die most marked action of th(‘ drug is ii])on the anterior 
cornua of grt v matter in tlu* .spinal cord. It ran he shown liy a 
proeess of experimental exclusion that lo an arrest of function 
of these ctlls is clue the paralysis of ail tin* \’olunlaiA muscles cjI 
the body that fcdlows the administration of g(‘lsemiuin or gel.se- 
inine. just before death the scn.sory part of the s])ii al cord 
is also paralysed, general anaesthesia resulting. 'Ihe (In g kills 
by its action on the respiratory centre in the medulla oblongata. 
Shortly after the administration of even a moderate dose the 
respiration is slowed and is nltimalely arrested, thi.s Ixung the* 
cause of death. In cases of fxnsoning the essential treatment is 
artificial re.spiration, w lik li may he aided by the suhcutan(*ou.s 
exhibition of strychnine. 

'I’hough the drug is still wi 1 ly used, the rational indications 
for its employment arc sing i.irly rare and uneertain. 'Fhe con- 
ditions in \v'hich it is most frequently employed are convulsion^ 
bronchitis, severe and purposeless (oughing, myalgia or muscular 
pain, neuralgia and various vague forms of nain. 



5 6o GELSEN KIRCHEN— GEM 


GELSENKIRCHEN, a town of Germany in the Prussian 
provinre of Westphalia, 27 m. W. of Dortmund on the railway 
Diiisburg-IIamm. Pop. (1905) 147^037. It has coal mines, iron 
furnaces, steel and boiler works, and soap, glass and chemical 
factories. In 1903 various neighbouring industrial townships 
were incorporated with the town. 

GEM (l-at. ^emma, a bud,— from the root gen, meaning 
“ to produce,” — or precious stone : in the latter sense the (Ireek 
term is a word a})plicd in a wide sense to certain minerals 

which, l>y reason of their brilliancy, hardness and rarity, are valued 
for personal decoration ; it is extended to include pearl. In a 
restricted sense the term is applied only to precious stones after 
they have been cut and poli.shed as jewels, whilst in their raw 
state the minerals arc conveniently called “ gein-s tones. " Some- 
times, again, the term “gem” is used in a yet narrower sense, 
being restricted to engraved stones, like seals ami cameos. 

1 ’lu‘ subject is treated here in two sections : ( i ) Mineralogy 
and gtmeral ])roperties ; ( 2) (lems in Art, i,i\ engraved gems, such 
as seals and (anieos. 'Hie arLifK ial jiroducls which simulate 
natural gem-stones in propel lies and chemical composition are 
treated in the separate article .Xh i'ifk'IAL. 

I. Minerai.oc.y and General Properties 

'I'h ' gem st(»nes form a small ( cuiventional group of minerals, 
including ])rincip:illy ih * diamond, ruby, sapphire, emerald and 
opal. (Hher stones of less value such as topa/., spinel, ehryso- 
beryl, chrysolite, /inon and tourmaline -are sometimes called 
“ tancy stones.” Many miniTals still le.ss prized, yet often used 
as ornamental stones, - like moonstone, rock-crystal and agate, - 
(M cusionallv ]mss under the name ol ” semi-precious stones,** 
but this is lath.T a vague term and may include the st-ones of the 
preceding group. The cla.s.sification of gem stones is, indeed, to 
some e\tent a matter of fashion. 

Deserijitions of the several gem-stones will be haind under 
their rcsj)ective headings, and the piv.senl article gives only a 
briel review of tlv general (diaraeters u( the group. 

A high degree of hardness is an essential property of a gem- 
stone, for howcN'er beautiful and brilliant a mineral may be it is 
Hanineua if it lack suflieieut hardne.ss to 

withstand the abrasitin to w'hieh articles of personal 
decoration are ncei‘ssarii> subjected, liven il not definitely 
scratched, the poli.slieil stone becomes dull by wear. Imitations 
in paste may be extremely brilliant, but being comparatively 
soft they soon lo.se lustre when rubbed. In the article Minera- 
L(k;y il is explained that the varying degrees of hardness are 
registered on a definite scale. 'I’lie exceptional hardness ol the 
diamond gives it a supreme position in this scale, and to it the 
arbitrary value oi 10 has been assigned, 'fhe corundum gem- 
stones (ruby anti sapphire), though greatly interior in hardness 
to the diamond, come next, with the Nahie ol 9 ; and il is notable 
that the sapphire is usually ralhi-r harder than ruby. Then 
lollows the topaz, which, with spinel and ehrv.sobervl, has a 
hartlness ol S ; whilst cjuartz falls a degree lower. Most gem- 
stones are harder than quartz, though ])recious opal, turquoise, 
moonstone and sphene are inferior to it in hardness. 'Hiose 
stones whieli are softer than tpiurtz have been culled by jew-ellcrs 
iii'mi-durt's. '1\) test the hardness of a cut stone, one of its sharp 
edges may be drawn, with firm pressure, across the smooth 
surfai'c of a piece of qnarlz ; if it leave a .scratch its hardne.ss must 
be above 7. 'J'he stone is then applied in like manner to a 
fragment ol topaz, preferably a cleavage-piece, and if it fail to | 
leave a distinct sc ratch its hardness is between 7 and S, whereas 
il the topaz be seratched it is abovT *S. An expert may obtain a 
lair idea ol hardne.ss by gently piassing the stone over a fine 
steel tile, and observing the feel of the stone and the grating 
sound which it emits. If a stone be scratched bv a steel knife its 
hardni‘ss is below (>. 'fhe degree of hardness of a precious stone 
is soon a.seerlaini'd by the lapidary when cutting it. 

(iem-stones differ markedly among thern.‘-elves in density or i 
specific weight ; and although this is a character which does not | 
tlirei'lly affect their value for ornaineiital purposes, it furnishes | 
by its eon.slanev an important means ol dislinguishingone stone i 


from another. Moreover, it is a character very easily determined 
and can be applied to cut stones without injury. The relative 
weightiness of a stone is called its specific gravity, and 
i.s often abbreviated as S.G. The numl^r given in ]^avity. 
the description of a mineral as S.G. shows how many 
times the stone is heavier than an equal bulk of the standard 
with which it is comp>arcd, the standard being distilled w^ater at 
4'’ C. If, for example, the S.G. of diamond is said to be 3-5 it 
means that a diamond weighs 3J times as much as a mass of water 
of the .same bulk, 'fhe various methods of determining specific 
gravity are described under Density. The readiest method of 
testing precious stones, especially when cut, is to use dense 
liquids. Suppose it be required to determine whether a yellow 
stone be true lop)az or false topaz (quartz), it is merely nece.ssary 
to drop the stone into a liquid made up to the sp)ecific gravity of 
about 3 ; and since topaz has S.G. of 3-5 il sinks in this medium, 
but as quartz has S.G. of only 2*65 it floats. I’hc dcn.sest gem- 
stone is zircon, whii'h may have S.G. as high as 4-7, whilst the 
lowest is opal with S.(h 2-2. Amber, il is true, is lip-^hter still, 
b.2ing scarcely denser than w'ater, hut this substance can hardly 
be called a gem. 

;\lt hough the great majority of precious stones occur crystal- 
lized, the characteristic form is destroyed in cutting. The 
( rvstal-forms of the several stones are noticed under 
their respective headings, and the subject is discussed 
fully under Crystai.lography. A few .substances 
used as ornauRmtal stones — like opal, Uirquoi.se, 
obsidian and amber - are amorphous or without crystalline 
form ; whilst others, like the various stones of the chalcedony- 
group), di.splay no obvious crvstal-cliarneter.s, but are seen under 
the microseoyx' to p)ossess a crystalline struct iin*. ('icni-stones 
are frequently found in gravels or oilier delrital deposits, when 
they occur as rolled crystals or fragments ol crystals, and in 
many cases have been reduced to the form of p(*l)l)lcs. Hv the 
disintegration of the rock which formed the original matrix, its 
constituent minerals were set free, and whilst many of them 
were worn away by long-continued attrition, the gem-stones 
suivived by virtue of their su])eri()r hardness. 

Many crystallized gem-stones exhibit i.leavage, or a lemleney 
to .split in definite direi tions. 'riie lapidary rei'ognizes a “ grain ” 
in the stone. \\ hen the elea\ age is ])crf(‘('t, as in loi)az, it may 
render the working of the stone dinieiilt, and produic incipient 
cracks in the cut gem. Flaws due to the cleavage p)lanes are 
called “ feathers.” The octahedral cleavage of the diamond i.s 
taken advantage of in dressing the stone before culling it. 'riie 
tutting of gem-stones is exp>lained under Lafidary. 

']*he beauty and consequent x aluc of many gems dcj)end mainly 
on their colour. Some stones, il is true, are valued for entire 
absence of colour, as diamonds of pure “ water.” colour 
('ertain kinds of sapphire and topaz, too, are “ water 
I clear,** as also is pure rock-crystal ; but in most stones colour is a 
f)rime element of attraction. The colour, howcw er.is not generally 
an essential property of the mineral, but is due to tlie pre.sence of 
foreign pigmentary matter, often in very small proportion and in 
some cases eluding determination, 'khus, ('orundum when pure 
is colourless, but the presence of traces of certain mineral sub- 
stames imparts to il not only the red of ruby and the blue of 
sap)phire, but almost every other colour. 'J'lie tinctorial matter 
may be (]istril)iited either uniformly throughout the stone or in 
regular zones, or in quite irregular patches. A lourmalinc, for 
instance, may be red at one end of a prismatic crystal and green 
at the other extremity, or the colour may be so disposed that in 
transverse section the centre w'ill be red and the outer zone 
green, A beryl may be yellow and green in the same crystal. 
Sapphire, again, is often parti-coloured, one portion of the stone 
being blue and other portions w’hitc or yellow : and the skilful 
lapidary, in cutting the stone, will take advantage of the blue 
portion. The chai actor of the pigment is in many cases not 
definitely knowm. It by no means lollows that the material 
capable of imparting a certain tint to glass is identical w'ith thiil 
which naturally colours a stone of the same tint : thus a glass of 
sapphire-blue may be obtained by the use of cobalt, yet cobalt 
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hasuotbeenclctec tcdinthcsapphim. lW)al)lyiUe most common . absorption. It is sometimes useful to examine the behaviour 
mineral pigments are compounds of iron, manganese, copper and ! of a stone under the action of the Rontgen rays, 
chromium. If the colour of the stone be discharged by heat, an j A very useful means of discriminating between certain stones 
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organic pigment is presumably present. Some ornamental stones 
change their colour, or even lose it, on exposure to sunlight and- 
air : such is the case with rose-quartz, chrysoprasc and certain 
kinds of topaz and turquoise. Exposure to heat alters the colour 
of some stones so readily that tlie change is taken advantage 
of commercially ; thus, shcrry-) ellow topaz may be rendered 
pink, smoky and ametht'stine (giartz may become yellow, and 
coloured zircons may be (lecolorized, so as to resemble diamonds. 

The colours of some gem-stones are greatly afTected by radio- 
activity, and i^rof. E. Bordas has found this to l)e particularly 
the case with sapphire. hYom his experiments he believes that 
yellow corundum, or oriental topaz, may have been formed from 
blue corundum under the influence of radioactive substances 
present in the soil in which the sapphire was cm bedded. Diflerent 
shades of colour may be jwesented 1)\ different stones of the same 
species ; and it was formerly tlie (’ustom of lapidaries to regard 
the darker stones as masculine and the paler as feminine, a full 
blue sapphire, for instance, being called a “ male sapphire ” 
and a delicate blue stone a ‘‘ female sapphire." It is notable 
tliat some stones apj^ear to changi* colour by candle-light and 
by most other artificial means of illumination ; some amethysts 
thus become inky, and certain .sappliires acejuire a murky tint, 
whilst others become am(‘thystine. k'or an example of a remark- 
able change of this ( harac'ter, see Alexandkite. 

As the ojitical proper ties of minerals are fully explained under 
Crvstallooraimi little need be said Jiere on this subject. 

'Fhe brilliancy of a ('ut stone depends on the amount 
of light reflected from its faces ; and in tlie form 
known as the “ brilliant " the gem is so cut that miu'h 
of the incident liglil, after entering I lie stone and sulTering 
refraction, is totally reikr ied from the facets at the iiac'k. The 
amount of light wliich is tlins returned to tlie eye of the observer 
will be greater as the angle of total reflcelkm. or ('ritic il angle, is 
'^mailer, but this angle will lie sma.Il if tlie refractive power ol the 
stone is great, so tluit the hrilliam v directly depends on the re- 
Iraetivity. The diamond has the highest refractive index of any 
gcm-stoiie (2 ‘42). Jargoon, or zircon, has also a high index 
fmean 1*95), and sphene, vs'liieh is occasionally cut as a gem, is 
likewist: very notable in tliis respect. The index of !efraction 
generally liears a relation to the specific gravity of the stone, 
the lieaviest gems having the highest indices, though a few^ 
minerals olTer exceptions. 'J’hc refractive index, whic h is thus 
a ver}' important character in the scientific discrimination of 
gem -stones, may be conveniently dc'tc-rmined, wiihin certain 
limits, by means of the rcdractometcr de\ ised by Dr (1 
Herbert Smith. 'J’his instrument is an iniprcned form of the 
total reflectoineter, in which thc^ rcfracii\'e jxiwer of a given 
substance is dc^terniini'd by the method of total reflection. It 
may l)e used for indices ranging from i*,^oo to 1775, and may 
he applied to faceted stones without removal from their .settings. 

The play of prismatic colours e.xhibited by a cut stone, often 
known as its “fire," is due to the decomj)osition of the while 
light w'hich enters the stone, and is returned, by internal 
reflc'ction, after resolution into its coloured conijionents. 
This dec'(jrn])c)silic)ii depends on the disjK-rsive power 
of the substance. The c'xc*eplional beauty of the fiery flashes 
in the diamond is due to its high dispersion, in other wo^d^, to 
the difference bctw'een the refracti\^e indices for the red rays and 
the violet rays at the extremities of the spectrum. 'I’he peculiar 
lustre exhibited by the diamond is called adamantine, and is 
shared to some extent certain o‘her stones w'hicli liave a 
high refractive index and high dispersion, such as zircon. 

The use of the spectroscope may be valuable in di.scriininating 
between certain ])recious stones. It was shown by Sir A. Jf. 

C'hurch that alnumdinc garnet and zircon when simply 
view'ed through this instruineiU giN'c, undc.*r proper 
conditions, characteristic ab5orj)lion spectra, eJue to 
the light reflec ted Iruin the stone hax'ing }>enetrated 
to some extent into the subslaiKC ol the mineral and suffered 
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is found in their dichroism, or. to use a more general term, 
pleochroisrn. Neillicr amorphcnis minerals, like opal, 
nor minerals crvstallizing in the cubic system, like 
spinel and garnet, pc^ssess this property ; luit ('oloured 
minerals which are doubly refrac ting may show different c'cdours. 
when properly examined, in different ciirections. Oc'casionally 
this is SC) marked as to he detected by the nakc'd eye, as in iolitc' 
c^r dichroitc, l>ut usually the stone needs to be oxaminc*cl with such 
an instrument as llaidinger's dicitroseope (see (’r\ staia.o- 
orapiiy). Jt must be rememberc‘d that in the dircetion of an 
optic axis the two images will he of the same c'oloiir in all positions 
of the instrument, and it is therefore necc-ssary ht'forc: reaching 
a dc^finitc‘ ccmc;lnsion to turn the stone a])out and examine' 
it in ^arioLls dirc‘c*tions. 'Flic use* of the clic]iroseoj)C‘ is so 
simple that it can be a])plic‘ci by any one to tin* examination 
of a cut stone, bn I there are other means of determining the natun- 
of a stone by its optical ]>ro])(Tli(‘s available to th(‘ mineralogist 
and more suitably discussed under ('kvstali.cmjraimiv. 

Jn c'hemic'al composition the gem-stones prc‘seiil great varict\ . 
Ifiamond is composed of only a single* element ; ruby, sappliire 
and the cjuartz-groiip an* oxidc-s ; spinel and c'hryso 
ber\l may l>e regarded as aluniinates ; turquoise and 
berx'lloniu* are phosphates ; and a great number of 
ornainenlal stones arc* silic’ates of greiiter or less 
complexity, sueh as emerald, tc)])az, clirysolile, garnet, zircon, 
tourmaline, kunzite, sphene and beniloite. In tl)c* exaiuinalion 
of a call slont^ c'hemical tests are not available, since* they usually 
involve the partial dc'struction of the mineral. 'Flie artificial 
jirodnc'tion of certain gc“Tns by t'hemic'al processes whic'ii yield 
products idi'iilicail in c*oinposition and ])hvsical ))roi)erties with 
the natural ston(*s, is described in the article (1km, Ak j jkic iai . 

])c)ul>l(‘ts and lri|)lcts arc; coniposiic* stone, sometimes prepared 
for fraudulent purp(xsc‘s. In a doublet a slab ol rc*:il gc-rn-stonc 
covers the faco of a jrastc*, wliilsl in a triplet the* paste* is both 
facod and backed by a slic e of genuine stone*, by the ariion ol 
a suitable .‘.d'-ent, such as ehlorofi»rm or in some canoes even hot 
waiter, the comenl uniting the* piec'cs givc*s way and the compound 
character of the strneUire is deiecled. 

before tlic* c*hemic‘al composition of gem-slones wais nndiTslooc], 
their cdassihcaition remained vagne* and unseic-ntitie. As the 
ancients depc*n(Jed almost c'ntii'c‘]y on the* eye, tin* colour ol the 
Slone naturally became the chic-l factor in elassi/icalion. A 
variety of stones agreeing roughly in colour w’cmld be* grouped 
togethcT under a c'oinnicrn name, widely as they might diflc*r in 
olhc*r respec ts. 'J'hus the c‘merald, the peridot, gri*en fluorspar, 
malachite, and certain kinds of c[iiartz and jade .scM*m to haw l)c*eii 
unitc*d under the gencTal name ol ; whilst the; ruby, 

red spinel and garnet were j)rol)al)ly grouped togc*ther as rar- 
butirulns. In this w^ay minerals radically difle rent wore associated 
on the ground of what is geneiallv a snperlieial and accidental 
eharaelcT. and rarc*ly of any c la^sillc atory value*. On the* other 
hand, a grouping hasc'd only on colour lc*d to sc*vei'al names |)c*ing 
in some eases af)i>Iic*d tc> the same mineral spec ic*s. 'Fhiis the* 
ruby and sapphire ai'c* c*ssenlially identical in chemic al eonqrosi 
lion and in all physical c'harac'tcTS, save; colour. 

l)e.seri])tions of prec imis slonc-s b) aiic jc*nl w riu*is gi‘nc*rally arc- 
too v;igue for c*xacl diagnosis. The ])rineipal c lassic al authorities 
are Theophrastus and the c*lclc*r IMiiu. Stones ware 
formerly held in (*steem not onlv for ihcir bc-anty and 
rarity but lor the niedic'inal and magic'al pow'crs with 
whic'h lhf*y were re[)utc*d to be cnclcivNC’d. I p to eomparativel}' 
rec'c*nt years the toaclstoric*. for c*xam|)k', was worn not for ]»eauty 
l:ut for sake c.)f occ ult \ irUic* ; and even at the pre.sent day 
certain stones, like* jaclc*. are valued for a similar n'a.‘«cai. Prof. 
W. Ridgeway has .snggestc*d that jewelry tool its origin nefl, as 
often .supposed, in an innate love of personal dc-c-oralion, but 
rather in the belief that Uie objects usc*(l possc*ssc*d magic al virtue 
Small stont^s peculiar in colour or shape, c*s|)ecially those \silh 
natural })erluralicms, are usually \ahi'*ci by uncivilized peo))les 
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as amulets. The Orphic jxn m XiOiKa^ reputed to be of very early 
thoii^'h unknown date, is rich in allusions to the virtues of many 
of the gem-stones. J\Jiiny of the miHlical and other virtues of 
precious stones were evidently attributed to them on the well- 
known (ioc'trinr of signatures. Thus, the l)lood-rcd colour of a 
fine jasptjr siigj.’cstcd that the stone would be useful in haemor- 
rhage ; a green jasper would bring fertility to the soil ; and the 
purple wine-colonr of amethyst p»)inted to its value a.s a pre- 
ventive of intoxication. Many of the superstitions came down 
t.) modern times, and evem at the present day the belief in “ lucky 
stoiKs” is by no means extinct. 

liiui loc'.KAi’HV." J Ik: iiiosi coniprchunsi VO work on gem-sionos is 
Trolt'sscir Max Jiaiitr’*^ luidsUinkuiuic (iSyO), translated, with 
.uhliiifHis, hy I.. J. Sjx’Ticer the title l^yotious Stones (T<><i4). 

Loss (lolctilcfj an- l’rol«-s‘^or P. (iroth’s ('•Tundri\': dvr J'idcl’itciukunde 
(1HH7) »!k 1 Professor Doeltor's I' deUieivkunde (180 sV Sir \ 
il. ('Imuli’.s /'trn'oHS Studies nileiided as a gtndo to the 

loiis ill the V'lcton.i and Alhort Museum, is a convenient 
intiodiict ion ; and l*rofes>or 11 . i\. Miers’s rantoi Lectures .it the 
Society of Arts on i*rrt Stoops (i«S<)0) may be stmiied witli 
advantage Eor Ameiiean stoivs, the vahi.ible, work ot Dr G. I*'. 
Kiinz, JitP' (ipnis and PiCdous SUmeft of N. America^ is a standard 
.iiithoiily; an<l the Annual Kejiorts of this vmler and olliei.s, 
published by the Geological Survey of the Dnde<l Slates in IIk- 
Mi7tpt(d /iVvai/;7cs, foini a repeitory of v.ihialde infoimation on 
I'.recirnis slorn's in general 'J'lie ail ides in 7'ke Mineral 1ndu^ttv 
(ioiinded by IG P. Kolhwell) .should also be consulted. Sc-e likewise 
() (*. Inarringtoii, (jtuis and (Ann Mntnals (Ghicago, l<>od- l or 
oplifal characters refeieiut- .sluaihl be, made to fi. F. II. Smith, The 
Ilpthrrt Smith Uefraptometer (London, 1007) ; L. (daremoiit, rheilcm- 
('utti'Ts i'vaft (London, loob) ; W. (iooddiild, Preixous Simtes 
V London, too8). (1', W. K.*) 

2, Gkms in Ak'I' 

In art, the word (icm is the general term for precious stones 
wh(Mi engravedwitb designs, whether adapbvl for sealing(<rf/>p«y/-!,', 
inta^lio)^ or nuiinly for artistic effect {inia^inc'i rr/y/w, 
Ciimeo). 'Ihoy exist in a very large nuiuhiM* of undoubtedly 
gcmiine old examples, cxteniling from tJie mists of Ihd^yJonian 
antiijuity to the decline ol Roman civilization, and figain starting 
with a new, lint less original impulse on the revived ol art. Apart 
from workmanship they pos.sess the charms of colour demp, rich, 
and vari<!(l, of material unecjiudled fur its endurance, and ol 
scarcity, whicli in rnany instances lins been enluinccd by the 
rcmolcncs.s of ihc lands wlicncc they came or the fortuity of their 
orcnrrenco. The.se fjuahlics united within the small compass of 
a gem were pr<*cisely siieh as were ref|uired in a seal as a thing 
of constant use, so inalienable in its po.sses'^ion as to become | 
naturally a personal ornament and an attractive mediuin ot 
artistic skill, no less than the centre of traditions or of religious 
and legendary associations. A.s regards the nations of classical 
anti(|nity, all seals are. i kissed as gems, though in many cases the 
material is not such as would strictly come under that ht*ading, 
and precious stones in the modern .sense are hardly known to 
oeenr. On the other hand it must not l)c supposed that gems 
engraved in intaglio were neci*ssarily employed as .seals. At all 
[icriods many intaglios are found which could not have Ix'en so 
cmjiloyed without great ditliculty. In Greece and Rome, within 
hi.storic timi‘s, gems were worn engraved with designs to show 
that thii bearer was an adherent of a particular worship, the 
follower of a certain philosopher, or the attached subjecl of an 
emperor, llowvvcr, sfieaking generally, the intaglio engraving is 
a means to an end, namely, a seal-impression, while an engraving 
in relief is complete in itself. 

Methods of En^ravinf^ (sec also under Lapidary). — In gem- 
engraving the principal modern implement is a wheel or minute 
copp(*r disk, drii en in the manner of a lathe, and moistened with 
olKe oil mixed with emery or diamond dust. There is no clear 
proof of the use among the ancients of a wheel mounted lathc- 
wi.se, hut WT have abundant indications of drilling with a revolving 
tool, which might be either a tubular drill making a ring-like 
(lefire.ssion, a pointed tool making a cup-like sinking, or a small 
wheel with a cutting edge, making a boat-sliaped depression. 

We have one sepulchral monument from Philadelphia show- 
ing the tool of an intaglio engraver { 8 aKTvXoKoiXoyvif>os ; sec 
Aihmische Mitudluv^en des Arch. Inst. xv. p. 333). Un- 


fortunately the relief is incomplete, and the published illustra- 
tion inadequate. It would .seem, however, that a revolving tool 
was supported by a kind of mandrel, and actuated in primitive 
fashion by a bow. An alternative plan of working was to use a 
splinter of diamond set in a handle and applied like a graver. 
Both systems are clearly indicated by Pliny, who in one passage 
{H.N. xxxvii. 60) states that diamond splinters arc sought out by 
gem engrat'ers and set in iron, and so easily hollow out stones of 
any degree of hardness ; while elsewhere (//.A. xxxvii. 200) he 
speaks of the special efticary of the fervor ierebraruniyXh^ vehement 
action of drills. A thinl method is also indicated by Pliny {ibid.) 
w'hen he sjieaks of the use of a blunted tool, which must have been 
moisteneil and supplicrl with emery of Naxos. 

A four-sided pendant of the Hellenistic period published b)' 
Fiirtwangler {Antike Cemtiien, Cesch. p. 400) shows clearly the 
sucrc.ssive stages of the operation. On side a the subject is 
slightly sketched in with the diamond point. On side h the 
dee|)est parts of the figure have also been roughly scooped out 
with the wheel. On sides c and d the wheel work is fairly com- 
plete, but the finer internal work has not been begun. 

After the design had been completed the stone must hav'e 
received a final polish on its surfaee, to obliterate any erroneous 
strokes of the first sketch : but this process w^as not carried as far 
as in modern work. It is a popular error to suppose that a high 
degree of internal polish is a proof of antiquity. It the interior ot 
the design has a liigh degrei* of polish it may he cither ancient or 
modtTii, or it may be an ancient stone repolisbed in modern times. 
If it hits a matt surface unitorinly produced by intention, it is 
prol)abIy modern. If the design is slightly dimmetl and worn or 
scratched the stone may be antique, but is not neces.sarily so. 
since modern engravers have observed this peculiarity, and have 
imitated il with a success which, were there no other grounds of 
suspicion, might escape detection. 

History. — It has been a subject of controversy whether the 
first infancy of the art was passed in Egyf>L or in Jiahylonia, hiil 
it seems highly probable that it was developed in Babylonia, 
whence at any rate the oldest examples of engraved gems at 
present known are ohtainc'd. It dot's not necessarily follow, 
however, that Egypt was therefore a pupil. It may well he that 
the art was developetl independently in llu‘twx> countries, although 
certain points of possible contact in respect of the lornis employed 
will be described below in tht; section dealing with ])riiniiive 
h:gypt. 

Babylonia . — At a very remote period the cylindrical form oi 
stone was introduced and became tli(* approved shape, w’hile the 
technical skill of the artist w^as still slight, and the traces of the 
tools em])loyed (drill and pencil point) were still unconcealed. 

1'he cylinder was suspended by a string and used as a seal. 
Impressions of cylinders are frequent on contract tablets. If one 
of the parlies cannot use a .seal he makes a nail-mark in lieu 
thereof, as is recorded in the document. 

But from a time that was still comparatively early the en- 
gravers could work with considerable skill in the hard stone. In 
particular a cylinder may be quoted in the de Clercq ( ollection 
i)earing the name of Sargon T. of Agade, who is placed about 
3500 B.r. The cylinder is engraved with the king’s name and 
titles and tw'o symmetrically disposed renderings of Izduhar, with 
a vase of flowing water giving drink to a bull. The whole is 
treated in a conventionalized style that indicates long traditions. 
An im|wtant early cylinder in the British Museum is inscribed 
with the name of a viceroy of Ur-fhir, king of Ur (about 2500 B.c.). 
'Fhe engraving shows Ur-Giir being led into the pre.sence of Sin, 
the moon-god. 

The cylinder seal was adopted hy the Assyrians, and so was 
carried on continuously till the time of the Persian conf|uest of 
Babylon (538 b.c.). Meanwhile, as an alternative form the 
conoiclal seal, rounded at the top and having a flat base for the 
intaglio, came into use beside the cylinder. 

In style the Assyrians carried on the Babylonian tradition, but 
with no freedom of design. Subjects and treatment became 
rigidly conventional. 

After the Persian conquest the victors adf)pted the cylinder 
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form of the conquered, and continued to use it. A Persian 
cylinder seal of Darius (probably about 500 B.<\) in the British 
Museum shows llio kin^^ in his chariot, transfixin" a lion with his 
arrows, in a palm wood. Above is the winded emblem of the* 
Persian deity Aluirainazda. 'J'he inscription f»ives the name and 
titles of Darius in the Persian, Scythic! and l>ai>ylonian lanf^uagcs. 
The style is accurate and minute. The idea of llie lion hunt is 
borrowed from the Assyrian monuments, hut the enj^raver has 
been careful to make the necessary changes of costume and 
treatment. The cylinder was, as miyht lx* anticipated, imitated 
to a certain extent by peoples of the li^astern world in touch with 
Babylonia. It occurs in Arm(*nia, Media and Klam. It has Ix-i n 
found in Crete {British SrhnoL AntfHal, viii. p. 77) and is frof|uenl 
in the early Cypriote deposits. In some inshuxes it lias lx*en 
found unfinished and therefore must be supposed to be of liw al 
manufacture. Somctini(‘s a direct imitation of cuneitorm 
characters occurs on the Cypriote cylinders. 'I'ho same form was 
also employed by the Phoenicians (al)oul tlic 8th cenlurx- 
7II1 century ii.c.). ]^y th(^ Cmreks and Etruscans it was used, 
but only rarely, and by wiiv of exception, 

Efiypt . — We must po liack to the remotest periods for the 
origin of intaglio engrii\'ing in Egypt. Kecent disroverics of 
tombs of the earliest dynasties at Alwdos and >Jagada have 
thrown much light on the early stage's of I\gvptian art, and have 
revealed the remarkable fac't that in I’-gypt (as in Babylonia) the 
cylinder was the earliest form used for tht* ])urpose <»f a seal. 
The cylinders that have heen found are corn para tiv(‘ly few in 
numb(*r ; but ii largo number of jar-stoppings of clay are pre- 
.served on which cylinder designs have bei'n rolled off while tlu* 
cla}^ was still .soft. Such early incist'd cylinck'rs as arc extant are 
made eitlier of hard wood or (as in an instance in the British 
Museum) of stoiK*. 'fhe idi'iitiiv of form has heen thought to 
indicate a connexion with Babylonia, but none can be traced in 
the designs of the res])e('tive cylinders. 

'J’lu* ICgyptians of the earliest dynasties had an admirable 
commaml of hard stones, as show'ii by llair Ix'ads and stone 
vases, but w'itli the cxeeplion of the cylinders <] noted they arc 
not known to liavc applied their skill to the jinxluction ol 
intaglios. At this early period the scarab (or beetle) was .still 
unknown as a gem-lorrn. It wms only about the time of the 
4th dynasty that the scarab (7,7^.) was first introdiict'd, and 
gradually took tlie ])lace of the cylinder us the prevailing .shape. 

The Braraharu': smer (Egyptian, A 7 / /’/><’ w), rolling its eggs in 
a ball of mud, became the accepted emlilem ol the sun-god, and 
So the form liad an ainuletic value. Scarabs of obsidian and 
crystal date back to the 4th dynasty. Others, coarse and 
uninscribed, belong to the beginning of the first Theljaii empire. 
After the 38th dynasty tliey are counted by thousands. While 
the beetle form w’as naturalist ically treated, tlie Jlat surfai.e 
underneath was well adapted to receive a hieroglyphic sign. 
The .scarabs, however, are by no means the only product ot the 
art. Wc hav(^ also figures of all kinds in the round and in 
intaglio — statuettes, figures of animals and of deities, and sacred 
emblems such as the ankh (or crux aiisata) and the eve. Among 
interesting variations from the scarab form is the oblong intaglio 
of green jasper in the Louvre {Gazette arch., 1878, p. p ) with a 
design on both sides. Jt represents on the obverse 'Ictlimosis 
(Thothmes) 11 . (1800 slaying a lion, and identified by his 
cartouche. On the reverse wc have the same king drawing his 
bow against his cn(*mies from a w^ar chariot. The .scarabs of 
Egypt though uninteresting in themselves, considered as examples 
of engraving, have this accidental importance in the history ol 
art, that they furnished the Phoenicians with a model which 
they w^ere able to improve as regards the intaglio by a more 
free spirit of design, gathered partly from Egypt and partly 
from Assyria. The .scarab thus improved exercised a lasting 
influence on the later history’', since, as will be seen below, it was 
adopted and modified both by flrccks and Etruscans. 

Engraved Gems in the Bible . — While the Phoenicians Iravc left 
actual specimens to show with what skill they could adopt the 
systems of gem-engraving prevailing at their time in Eygpt and 
Assyria, the Israelites, on the other hand, have left records to 


prove, if not tlieir skill, at least the estimation in whicli they held 
uigravcd gems. “Die .sin of Judah is written with a pen of 
iron and with the i>oint of a diamond ’ ( Jerem. xvii. i). To 
pledge his word Judah ga\'c Tamar his signet, with its cord for 
sii.spension. and staff ((ien. xxxviii. iS); whence, if this passage 
he compared with the frequent use of seal " in a metaphorit al 
.sense in the Bible, and with the usage of the Babylonians of 
carrying a seal with an emblem eiigraveil on it reiuirderi by 
ilerodotu.s, it may be concluded that among the Israelites also 
every man ot mark at Ic.ist wore a signet. I’heir acquaintance 
with the iiscof seals in bgvjil ami Assyria is seiai in the statement 
that Pharaoh gave Josi!j)h his signet ring as a badge tjf investiture 
((len. xli. 42), and that the stone wliieli cIox*d iJie den uf lions 
W’as scaled by Darius with his own signet and with the signet (»t 
his lords (Daniel v'l. 17). Then as to tlic stones wlucii W(*re most 
{irized, Ez(‘kiel (\x\’iii. 14). spi'akmg of the jjrnu’e of 'IVrc, 
mentions “ the sardius, the topaz and the dianmnd, llie lu'i’yl, 
lli‘‘ onyx, and the jasper, the saj>j>hire, the em< raid and the 
carbuncle," stones whic h again occur in tiiat most niemoral>ie 
of records, tlic description ol the* l)reastplate ol the high piiest 



J k.. 1 - Jewisli 1 ligli 1 ‘iiest’s Die.istpl.ite. 


(I^xodns xxviii. it)-2J, and xxxix. 8-14). 'rwelve stones 
groiijvd in lour rows, each with tliree s]>e('miens, may hv 
arrangc'd on a scjiuire, so as to have the row’s ])la( ed eilhei vi rli 
cullv or liori/.ontally. If thev are to cover the whole s(]uan‘, llien, 
unh'ss the gold mounts supplied tlie ncMcssary conipensation, 
iht'v must Im' cut in an oblong form, and if the names engraved 
(»n tliem are to run lengthwise, as is the manner ot Assyrian 
cylinders, then tlu' stones, to be legible, iiuist be groujicd in foni 
bori/ontal rows (;f three eaeh. '1 luae is m fact no reason to 
suppose that the gems of the breastplate were in any otlier form 
than that of eylinders such as abounded to the- knowledge of 
the Israelites, with this possibility, however, that they may 
have been cut lengthways into half-cylinders like a fragmentary 
one of sard in the British Museum, w'hieh lias been niounled in 
bronze, and, iis a remarkable* exc'ejitivjn, has Incn .s» t with three 
small firecious stones now missing. It eould not liave been a 
.seal, because of this setting, and because the insc ription is not 
rev'ersed. 'the names of the- twelve*, trilies, nc)l their stanclards, 
as has been thought, may h;ne hec*n engraved in this fasliion, 
just as on the tw'o onyx stones in tfie precc*diiig verses (I'.xodie. 
xxviii. O'It), w'here then* can be; nc) f|uc*stion but that actual 
names were incisc’d. On these two stones the order of the: names 
was aecxirding to primogemiture, and this, it is likely, wmulcl 
apply to tlie breastplate also. The accoinjianying diagram will 
show’ how’ the stones, supposing them to haw been cylinders or 
half-cylinders, may liavc been arranged (onsisttMitly witii the 
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descriptions of the Scptiia^diit. In the arrangement of Josephus 
(iii. 7. 5) the jasper is made to change })laces with the sapphire, 
the amethyst with tlie agate, and the onyx with the beryl, while 
oiir version differs partly in the order and partly in the names 
of the stones; but probably in all these accounts the names had 
in some ciuses other meanings than those which they now carry. 
It must 1)6 remembered that w'e have two series of equivalents, 
namely, the Hebrew compared with the Septiiagint, and the 
(ireek words of the Septuagint compared with the modern 
names, which in many cases, though derived from the (ireek, 
have changed their applications. From the fact that to each 
tribe was assigned a stone of different colour, it may be taken 
that in each case the colour was one which belonged prescriptively 
to the tribe and was symbolic, as in Assyria, where the seven 
planets appropriated each a special colour [see Brandis in 
Hermes, i>»67, p. 259 scq., and de Saiilcy, Revue arch ‘olo^ique, 
jSf)9, ii. p. 91; and compare Revelation xxi. 12, 13, where the 
twelve gales, which liave the names of the twelve tribes written 
ujion thenij are grouped in four threes, and it), 20, where the 
twelve precious stones of the walls iire given]. The precious 
stones which occur among the cylindtTs of the British Aluseurn 
arc sard, emerald, lapis lazuli (sapphire of the ancients), agate, 
onyx, jasper and ro('k crystal. 

Gem-Rui^ravijr^ in Greek Lands. —We must now turn to the his- 
tory of gem-engraving in (ireek lands. The excavations in ( Vetc in 
tin* first y(‘ars of the 20th century revealed a previously unknown 
culture, which lasted on the lowest computation for more than 
two thousand yt‘ars, and was only interrLii)ted by the national 
upheavals which preceded the ojiening of (ireek history proper. 
(SccFrkte: Ariiiaeolof^y; andAicoKAN Fivilization ) Through- 
out the whole period the products of the gem-engraver oicupv 
an impf)rlant phuv among t he sur\ i ving remains. It must suffice, 
however, in this phu'e to indi(‘ate thi’ (hief groups of stones. 

'riie earU<;st engravt'd stones of Minoan Crete are three-sided 
prism seals, mad(! of a .soft steatite, native in S.F. ( rete (Jouni. 
of Hellenic .SV/<///cv, xvii. p, 328). 'riiese are incised with pictorial 
signs evidently belonging to a rudimentary hieroglyphic system, 
and are dated b(‘iore 3000 n.c. At a period ])laced by A. J. 
ICvans bi'tween 2S00 and 2200 the method was fully systemalized 
and employed on the signi'ts^ as well as on tablets and other 
material.^. 'This ilevelojiiuent of the hierogly|jhic system was 
a<rompanied by an increasing power of w'orkiiig in hard material, 
and cornelian and chak'edony superseded soft steatite {Jotirn. 
i/f Hell. .Studies, xvii. p. 334). 

'I'owards 2000 n,(’. a highly de\ eloped linear form began to 
suiMM'sede the pictorial signs. It is abundant on the tablets, 
but the gems thus inscribexl are comparatively rart'. 'Jlie linear 
form in turn died out some six hundred years later. 

The signs of the ])ictorial scrijit incised on the gems are re- 
presentations of objiTts, expressed with precision, but giving 
little sco])e for the higher side of the gem-engraver'> art. 
.Simultaneously, howcAcr, with the use of the script, a high 
degree of skill was accjuired by the engra\“crr, in rendering animal 
and human forms. Scenes occur of ritual ob.servance, hunting, 
animal life, and strange compounded forms of demons, 'Fhe 
excavations did not yield a large number of original gems of this 
class, but a giH‘at number oi clay sealings from such .signets were 
discovered. 'I'hat they were synchronous with the use of the 
forms (){ script desrribed above is proved by the fact that in the 
palace at ('nossus deposits were found, both in the lin(*ar and 
the hieroglyphic script, sealial wath the.se signets, the .seal 
impressions being again endorsed in the script {Grit. School 
Annual, vi. pp. 50, 02). Imr a remarkable group of .sealings 
lound at /.akro see Jotnn. of Hell. .Studies, xxii, pdl. (i-io. 'I’lie 
finest naUiralislic engra\'ing.s are fdacctl towards the close of the 
“ i\lid-Miuoan " and beginning of the “ bate-Minoan " ]x*riods 
(about 2200* iSoo u.c.). During the progress of the “ Late- 
.Minoan period the subiects tended to assume n more formal 
and heraldic character. The forms of stones in favour wTre the 
disk convex on each side (lenticular or lentoid stones), and during 
the “ Mid-Minoan ’’ period, elaborate signets in the form of 
modern fob-seals. Apart from the use of intaglios for .sealing. 



l^ciiticularRock- 


Ihe excavations have showm that the Cretan lapidaries weie 
largely employed in the working of gems for purposes of decora- 
tion. Fragments of lapis lazuli and crystal lor inlaying (tlie 
crystals having coloured designs on their lowvr surfaces) were 
lound in the throne room at Cnossus ; the royal gaming-board, 
also from the palace at C nossus, hud inlaid crystal disks and 
plaques. The w'ork.slK)p of a lapidan', with unfinished works in 
marble, steatite, jasper and beryl, w'as also found within the 
precincts of the palace (Brit. School Annual, vii. pp. 20, 77). 
Examples were also found of w^ork in relief, substantially antici- 
pating the art of cameo-cutting. 

'J'he area over which the (Ye tan influence extended was wide. 
Its manifestations in (Ireek lands proper, first revealed by 
Schliemann's excavation of the royal tombs of Mycenae, ran 
Iiarallel with and outlasted the IuUt 
periods of the Cretan culture to w'hic'h 
it stood in close relation (sec Akuean 
Civilization). Its gems and intaglio 
works in gold are known to us from the 
finds at Mycenae, and at analogous 
sites, such us Menidi, Vaphio and 
lalysus. The}' have much in com- 
mon wdth the finer class of Cretan 
stones already dcseribefl. The en- 
graved gems fall principally into 
tw'o groups in res])e(‘t oi form, Fig. 2 . 
namely, the lenticTilar (or liTitoid) irom lalysus. (13nl 

stones already luentioncd, and (more 

rar(‘ly) glandular stones, so called Irom their i‘e.semhlance to a 
l^huis or sling bolt. A Cretan fresco shows a figure wearing an 
agatf‘ lenticular stone suspended from the left wrist. The fin(*r 
specimens of the Aegi^an g(‘ins arc' engraved with the wheel and 
the point in lien) stones, such as ehaleedony, amethyst, sard, 
rock-crystal and hacniatlte. A hq>i(ljir\'s workshoj) similar 
to that at (nossus has been lound at AlNceuae, with a store of 
unused g(*ms, and an unfinishe»i lenticular stone (Rkhemeu.^ 
Archaiolopkc, 1807. p. 121). J’lie characleristie of the Aegean 
engraver is the free ex})ression of li\'ing forms. Tlis subjects are 
figures of animals, men and demons in combat, and heraldic 
compo.sitions recalling the (late of bions at Mycenae. It was 
almost iiu’vitable that the scarab .siiould be Joimd in the (Yetan 
and .Aegean deposits, but in such cases we have the Egyptian 
scarab directly imjiorted, and not, as at a later period, non- 
ICgxptian adaptations of the form. 'I'he^ 
eyliiuier also (excc[)t in ( Vprns, the border 
land between east and west) only occ'urs as 
an importation, and not as a currently 
manufaeturc'd shape. 

The "'Lsland Gems." — TheAc'gean culture 
W'as swept aw'ay probably by that dimly 
.seen uphea^'al wliich separated Myeenac^an 
from historical Greece^, and w'hich is com- 
monly known as the Dorian iin'usion. One 
of the lew' fac*ts which indicate a eeiTiun 
eontinuity of tradition in later Greece is this, that we again tind 
the .same characteristic forms, the glandular and lenticular 
stones, in the cemeteries ol Mido.s and elsewhere. It is only 
reec*ntly that areliaculogists ha\’e learnt to distinguish hetwi-eii 
the later lenticular and glandular stones “ of the Greek Islands, ’ 
as they are commonly called, and those of the Aegean ag<‘. 
EngraA'ings of the later class are worked in soft materials only, 
.such as steatite. They have not the power of expressing ac'tion 
peculiar to the Aegean artist. In general, the continuity ol 
tradition between tlie gems of the Mycenaean and the historical 
periods is in respect of shape rather than of art. I’lie subjects are 
for the most part decorative forms (the (irvphon, the winged 
.Syffiinx, the w’inged lior.se. ive.) in course of dexelopment into 
characters of Grt‘ek myth. 

The Phoenicians and the Greek ''. — About the end of the Slh 
and beginning of the 7th century B.c. the Phoenicians b'cgan to 
exercise a powerful influence as intermediaries between Egvpt 
and Assvria and the Mediterranean. Porcelain and other 
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imitations of Egyptian ornaments, and especially of Egyptian 
scarabs, are found in great numbers on sucli sites as Amathiis in 
Cyprus, Camirus in Rhodes, in Etruria, and at Tharros in Sardinia. 
The Egyptian hieroglyphics are imitated with mistakes, the 
figures introduced arc stiff and formal, the animals as a rule 
heraldic. The scarab form, wliich in Egy})t had had its sacred 
significance, was now become nothing more tiuin a convenient 
shape for an object of jewelry or for the reverse side of a stone. 
It was adopted from the Phoenicians both by Greeks and 
Etruscans. By the (ireeks, with whom we are at present con- 
cerned, its use was occasional, and about 500 n.c. it was super- 
seded by the scarabaeoid. Under this name two fonns, some- 
what similar but independent in origin, are usually grouped 
without sufficient discrimination. The scarabaeoid proper is a 
simplification of tlie scarab, effected by the omission of all details 
of the ])eetl(‘. But many of the stones known as scarabaeoids, 
with a fiat and oval base and a convex back, are in respect of 
their form probably of N(»rth Syrian origin (so Furtwiingler). 
The earliest examjdes of ari'baic Greek gem-engraving (other 
than llie later “ Island gems ” already described) are works of 
Ionian art. They show a desire, only limited by imperfect 
power of ex])n‘ssion. to represent the human figure, though the 
particular tln'me may be a god or ()th(*r mythical personages. 
\W the beginning o! the 5th century the (‘Ugravers had reached the 
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point of full d(!velopment, and the scaralnu'oids of the tinu' 
embody its results. As an example of fine scarabaeoids the 
Woodhoiise intaglio of a sealed citharist (tig. 5 ; Cat. of Gems in 
Hnl. Mus. No. 555) may be quoted as perhaps the very finest 
example of Gn*ek gem-imgraving that has come down to us. It 
woulil stand early in the 5th century a date which would 
also suit the head of Eos from Ithome in Mes.scnia (tig. o). 'I'he 
number, howe\’er, of line scarabaeoids known to u.s has been 
eonsiderablv increased in recent years. Tliev are marked by a 
broad and simple treatment, which attains a large effect without 
excessive minuUaiess or laboured detail, in these respects the 
style has .something in common with the relicts of the 5lh century. 

Literary History - 'J'lie literary references to the early gem- 
engravers arc no longer of the same importance as betore in view 
of the fuller knowledge we possess as to the qualit)' of early gem- 
engraving, but it is necessary thnt they should be taken into 
account. 

The records of gem-engravers in Greece begin in the islami of 
Samos, where Mncsarchus, the father of the philosopher I’vtha- 
goras, earned by his art more of praise than of weallli. “ Not to 
carry the image of a god on your seal,” w'as a saying of Pytha- 
goras ; and, whatever his reason for it may liavc been, it. is 
interesting to observe him founding a maxim on his lather's 
profession of geni-engraving (Diogenes Laerl. viii. 1, 17). From 
Samos also came Thcodorus, who made for J^)l)a:rates the seal of 
emerald (Herodotus iii. 41), wdiieh, according to the curious 
story, was cast in vain into the deep sea on fiurpose to Ik* lost. 
That the design on it was a lyn*, as is stated in one authority, is 
unlikely, at least if we accept Benndorf's ingenious interpretation 
of Pliny {Nat. Hist, xxxiv. 83). lie has suggested that the 
portrait statue of Theodorus made by himself in all proba- 
bility a figure holding in one hand a graving toob and in thf* other, 
not, as previously supposed, a quadriga so diminutive that a 
fiv could cover it with its wings, but a scarab with tlie engraving 


of a (juadriga on its face (Zf/V.sc/fr/// fiir die Osterreieh. Gymmsien. 
1 ^ 73 ’ PP- 'Gience it is not unrea iKuible to conclude 

that this scarab in fact represented the famous seal of J\fiycrates. 
Shortly after boo n.c. there was a law' of Solon's forbidding en- 
gravers to retain impressions of the seals they made, and this date 
woiiltl fall in roundly with that i)f 'I'hei'dorus and Mnesareluis, 
as if there had in tact been at that time a s]H*cial actix ity and 
unusual skill. That the use of seals had been general long betore, 
in ( relan and Mycenaean times, wc have seen above, and it is 
singular to find, as Pliny points out (xxxiii. 4), no direct mention 
of seals in Uoiner, not ev(*n in the passage ( ft uni. vi. ibS) where 
Bcllerophon himself carries the tablets on which were written the 
orders tigainst his life. From the timi* of Theodouis to that of 
Pvrgoteles in the 4th century B.c. is a long blank as to names, but 
not altogether as to gems, the production of which may be 
judged to have been carried on assiduously from tlie constant 
necessity of seals for ev(*ry variety of purjiose. The references to 
them in Aristrqfiianes, for example, anti the lists of them in tin 
ancient inventories of treasures in the Paithenon and the 
Asclepieion at Athens conlinn this fre(|uent usage during the 
period in tjiiestion. The mention of a public .seal for authenti- 
cating state tlocuments also becomes fretjuent in the inscriptions. 
In the reign of Alexander the Great we meet the name of Pyr- 
goleles, of whom Pliny records that he was no doubt tlie most 
famous engraver of his time., anil that Alexand(‘r decrtK'd that 
Pvrgoteles alone should engrave Ids portrait. Nothing else is 
known of TVrgf)tcl(‘s. A portrait of Alexander in the Bnli.h 
Miist'urn (No. 2,^07), purporting to be signed by 1 dm, is palpably 
mod(‘rn. 

From literary sources wc tilso learn the names of the engravers 
Apollonides, Clironius and Dioscorides, but the dale of llic last- 
mentioned only is certain. Tie is said to havt* made an excellent 
])ortrait of Augustus, \Nldehwas used as a .seal by Lhatenqieior 
ill till* latter ])art of Ids reign and also by his siiccessors. Jn- 
scriplions on (*xtant gians make it probabk* that J )iosc()iiiles was 
a native of Aegeae in ('ilitia, and that three sons, TIvllos, llert'- 
pldhis and Eiitvt'hes, followed their father's ortaipation. Wo 
have also a few- scattered notic(‘s of amaieuifi and collet tors of 
g(Mns, hut it will be seen that for thi* whole ]K'riofl of classical 
antiMiiity the lileiarv notices ghe little aid, and w'c nuisl return 
to th(5 gems. 

Early Inserihrd Gems. -\’arioiis early gems are inst'ribed wjih 
yiroper names, w'ldch may be siijiposed to indicate either the 
artist or the owner ot the gem. In some ra.M‘s then* is no 
ambiguity, c.g. on a scarab is inseribi'd, “ 1 am the seal of 'J'hcisis. 
Do not o])en me and a scarabaeoid (tig, 7) is inscribed, “ Syrics 
made me.” lint wiien wc liave the name alone, the general 
principle on whii h we must distinguish be- 
tween owner and artist is that the name of 
the owner is naturally meant to be con- 
spit'uoiis (as in a gerii in the liritish Museum 
inscribed in large letters with the name of 
Isagoijasj), whihi the name id’ an arlist is 
naturally inconsj'iicuous and subordinate to 
till* design. 

Tilt* early engravers known to us by their 
signatures are: Series, who was author of 
the modified .st'arab in the Jfiilish Museum, 
nunlionetl above, with a satyr's head iii placi* 
of the beetle, and a citharist on tlu; base -- a 
work of the middh* of th<‘. bth century ; Semon, 
who engraved a black jasper scarab now at 
bcrlin, with a nude woman kneeling at a fountain filling h(‘r 
pitcher, td the close of the bih tcnlurA' ,* Epimenes, who was the; 
auilior of an admirable ('helccflony scaral)a(‘oif] of a mule yo;itb 
restraining a spirited horse formerly in the 'Ivs/kiewit/ 
r'ollcction, anrl of about the beginning of the. 5th century. Ihil 
better known to us than any of these artists is the sth fentup. 
engraver, Dexamcmis of ('hios, of wbo.se work lour exanqiic.s ' 
survivt*. \ iz. : - 

' Eor Not i 4 -;•*<■ loirl \v:»ngl<*r, yd i.j , lor N'os. 2-4 !.»•' Ev.ui^-, 
llci'. auhuiloiiiqiu ^ X'vXll. (lH<)S; J)1 « 
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1. A Hialredony scarahacoid from (ireccc, in the Fit'/williani j 
Miisnim at Cambrifli^e, wiUi a lady at her toilet, attended by 
lier maid. Inscribed AKEAMENOX, and with the name of the 
tidy, 

2. An agate with a stork standing on one leg, inscribed 
AEHA M simply. 

A chalcedony with the fig\ire of n st<»rk flying, and inscribed 
in two lines, the letters carefiillv dispr)sed above ca*h other, 
AESAMKXO^ EIIOIE XIOV 

4 A gem, apparent I v by the same l)exameniis, is a cornelian 
formerly belonging to Admiral Soteri.ades in Athens, and sub- 
sequently in the rolleetion of Dr Arthur Kvans. 
It has a portrait head, bearded and inscribed 
j AEHAMKXOi: KIIOIE. j 

/ r — ' The design of a stork flying occurs on an I 
I " “ ' agotc S('arab in the British Museum, from the 

! ' <>id< Vacherode ('olleetion.and therefore beyond ! 

1 sus})icif)n of having been cf)piefl Irom the 
Y I /llll ' discovered K(‘rtch gem. 

1 ' immediately following that 

1 \!l| tf W' prime to whi( h the gems above de* 

' ' •li Mv -' seriiv.-'l bekmg, onr ni.Ueri'.ds are less (‘opious. 

Sonv of tlu‘ finest e s.imples are derived fnim 
Ih'- (Iret’k toml'S in the (‘rimea ami vSouth 
bio. 8.---(heelv Knssia. Ue<'koned among tiu* best of the 
i' (’rimean genn, and that is (‘qui valent to saying 

‘ among tiu* best of all gems, are the follow- 
ing : (1) a bnrnl s^'arab.UMiid with an eagle carrying off a 
hue; (2) a gem with s* .ir.ih bolder and the figure of a 
youth seate<l ])laving on the trig(»non, very mueh resembling 
the VVoodlmnst* intaglio (both engraved, Com file yendu, 1871, 
pi. vi. figs. 16, 17), In these, and in almost all (ireek 
gerns b'loiv'ing to this period of excelleniT, the material 
!■'. ot in lifferent <jiialit\ , eonsistmg of agate, ehal(’edony or cor- 
nelian, jiisl as in the older sfiei'iniens. Jlrilliint (olour and 
transliKvney are as yet not a necessary element, ajid aeeonlinglv 
the design is aorke<I out solely witli a \ iew to its own artistic 
merit, 'f'lie .scarab (ends lo die out. 'i'h(‘ searabaeoid in its 
turn is abandoned lor the simple ring stone. 'J’hc sulqects 
chosen take by degrees a different i hanu'ter. Aphrodite (nude). 


Iff' 


Fig. 8. --(heelv 
Said. c,th ( i-nl 
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Fig. 9. — Amethyst Pendant. (Brit. Mils.) 

Eros, ehildrt'n an<l women tend to replace the oMer and severer 
Ih.emes. 'I'lie mi*ti\ es of .jth-eentury sculpture appear by degrees 
on the gems. 

Ktru'scan (tcms - At this jioint it is eonvenient to discuss the 
gem-engraving ot tlie h'druseans, which came into being towards 
the close of the arehau' period of ( Ireek art. I n the early Ktru.scan 
dejvisits snrli as tlial of the! ’oiled rara tt>mh in theBritish Museum 
(towanls Uoo n.t .) we find nothing except Phoenician imports of 
pori'idain or stone s''arabs, lioih stnmglv Egyy>tian in (harai'ter. 
During tin' ()th eentury a few of the semi-Egyptian stones of 
Sardinia make their appearance. But in the latter part of the 
eentmy ihese oriental products tenrl lo dit- out, ainl ne have in 
their placv* the native works (»f I'drusean artists. 'Ihese engrav- 
ings stand m the eU»sesl rel.ition to (.i!\ek works of the close of 
the 6lh eentnrv and manv imjxirled (Ireek scarabs also (teeur. 

The b'trusean .searal) has Its Ix'Ctle form more minutely 
mgraved than that (»f the (ireeks. It is further distinguished 
in lh(' better example.s, alike from the (’ireek and the Egyptian 
lorm, by a small fvirder of a sort of petal ornament round thi‘ 
lower edge of the bfctle. l.ike the earlier (ireek scarabs it has 


the cable border round the design, but the border continued in 
use in Etruria when it had been aliandoned in Greece. The 
searabaeoid form does not occur in Etruscan deposits. Etruscan 
engraving begins when (ireek art was approaching maturity, 
with .studies, .sometimes stiff and cramped, of the heroic nude 
form. Some of the Greek deities such as Athena and Hermes 
occur, together with the winged personages of (ireek mythology. 
'I'o the heroic types the names of (ireek legend are attached, with 
modifications of form, .such as TVl’ki for "IVdcus, and KAllXK 
for C apaneus. Sometimes the names are appropriate and some- 
times they are assigned at random. The subjects include certain 
favourite incidents in the 'Irojan and Theban cycles (c.g. the 
death of (.apaneus) ; myths of Heracles ; athletes, horsemen, a 
few scenes of daily life. (Vrtain schemes of composition are 
frequent. In particular, a figure too large for the field, standing 
and bending over, is made lo serve for many types. 'J’he engrav- 
ing of the firuT liltrusean gems is inimile and precise, marked with 
elegance and command of the material. Us fault is its want of 
original inspiration. Special mention must be made of a ver)* 
mimeroiis group ot cornelian scarabs, roughly engravt'd for the 
most yiart wiUi cup-shapod sinkings (whence they are know’n as 
g:cms a }^loholo iondo) roughly joined logetlier by furrows. N(»t- 
wilhstanding their apparent rudeness, these gems are shown, 
bv the eomlitions in w'hieh they art*, iouiul, to be comparatively 
late works ol the 41)1 c(‘nturv. Juirlwiingler ingeniously suggc‘sts 
that the rougdi exigent iim was intended to emphasize the shining 
surtaees of (he cuyi-sinkings, rather than lo jiroduee tiny particular 
intaglio subject, (k'or an elaborate eiassification of tlie lUruscan 
si'arabs sec Furl wilngler, Crsrhirhtc, j). 370.) 

The Cuffifios. — AibT the beginning ol tla‘ regal period, in the 
.jtli eeiiUiry ji.i ., the introduction of more splendid materials 
from the llist was turncxl lo good aceount !>)’ the development 
of the cameo, i.r. td gem -carving in relief (for the origin of the 
w'onl se(‘ Gamko). But in its simpler forms the ])rinciple of the 
('aTn(‘o lUMv^sarilv dates from the beginning ot the art. 'I'lius a 
lion in rock-cr\.stal w'as found in the very early royal tomb of 
Xagada (de Morgan, Uvrlit'rLhcs, Tombcait de Nfi^adolt, p. 

'fhe Egyi)lia.n scarab, on its rounded side, had Ixen naliiralisli- 
cullv carved in relief in beetle form. Steatite, engravings in 
reled (notably the Jiarvesl festival vase Irom Hagia Triada) 
w’ere found in the Grelan deposits. Subjer'ts are lound ( urved in 
the round in hard stone in Mycenaean graxes. When we come 
to historical (ireece and to ICtruria the cameo of later times is 
anticipated by various attempts to modify the traditional fonn 
(»f the scarab. An examjde in cornelian was found at Orvicto in 
1874 in a tomb along with vases dating Irom the beginning of 
the 5lh century n.c., and it will be seen from the engraving of 
this gem {Arch, Zeit., 1877, pi. xi. fig. 3) that, while the design 
on the face is in intaglio, the half-length figure of a (iorgon on 
the back is engraved in relief. ( omparc a cornelian fragment, 
apparently cut from the liack of a searabaeoid, now in the British 
Museum. As further examples of the same rare form of cameo, 
the following gems in the British Museum may be mentioned 
(i) a cornelian cut from back of a searabaeoid, with head of 
(iorgon surrounded by wings; (2) cornelian searabaeoid: 
(iorgon running to left ; on lace of the gem an intaglio of 'I'hetis 
giving armour to Achilles ; (3) steatite searabaeoid, already 
merit ioiK'd, signed hi' SxTies, head (»f a satyr, full face, with 
intaglio of ('itharist. 'fherc is, however, no evidence at present 
available to show’ that the cameo jiroper had been introduced 
in Cireece before the time of Alexander. 'I’he. earliest examples 
lound in known conditions are derived from ( rimean tombs of 
the middle of the 3ril century ii.c. 

Among the most sjilondid of ancient cameos are those at M 
IVter.sburg and \ 1 enna, each representing a monarch of the 
J)iadochi and hi.s consort ( Eurtxviingler. pi. 53). There is much 
controversy as to the persons represented, but the cameos are 
jirobably works of the 3rd eentury. 

The materials which ancient artists used for cutting into 
cameos \verc chiefly those siliceous minerals which, under a 
variety of names, present various strata or bands of two or more 
distinct colours. The minerals, under different names, are 
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essentially the chalcc(h)nic variety of quartz, and the differences 
of colour they present are due to the presence of variable pro- 
portions of iron and other foreign ingredients. These banded 
stones, when cut parallel to the layers of different colours, and 
wlien only two (V)loiircd bands — white and black, or soinetiincs 
white and bUu'k and brown * -are present, are known as onyxes : 
but when they have with the onyx bands layers of cornelian or 
sard, they are termed sardonyxes. The sardonyx, which was th(‘ 
favourite stone of ancient carneo-engravers, and the material in 
which their masterpieces were cut, was procured from India, and 
the increased intercourse with the F/ast after the death of 
Alexander the Great had a marked influence on the develo}>menl 
of the art. 

Akin in their nature to the groat regal cameos, which from the 
nature of the case are cut on a nearly plane stirface, are the cups 
and vases cut out ot a homogeneous stone and therefon; capable of 
being worked in the round. A few examples of such works survive 
^riie most famous are tlie k’arnese 'Jaz/a and the cu|) of the 
Ptolemies. The Tazza, which is now in the National Mu.scuin at 
Naples, was bought by Ta)renzo de’ l\Iedici from Pope P.aul Jl. in 
1471. Tl is a large shallow howl of sirdonyx, S in. in diameter. 
On its exterior .surface is a Gorgoneion u])on ati aegis : iu the 
interior is an allegorical design, relating: to the Nile Hood, 'fhe 
cup of the Ptolemie'^, formerly known as the cup ot St Denis, is 
preserved in the C'abinet dcs Mcdailles o! tie* Krcra'h T>ibli()th'*{|ut* 
Nationale. It is a cup .FJ in. high and 5J in. in diameter, carved 
out of oriental sard»)nvx, and richly (leeorated with Dionvsiar 
emblems and attributes in relict. 

The Cauicfl iu the No/uau Empire.— Dm'wv* the jst century ol 
the empire the engraver's arl alike in c hik'o and in intaglio was 
af a high degree of cx('ellcnrc*. 'ria" artist in ( ameo took lull 
advantage of liis rich opportunities in tin* way ot sumptuous 
materi ils, and of tin* rcfjuiremenl.s of an imperial court. The two 
most famous examples of this Jirt whidi ha\e (*omc dowai to th** 
present day arc the (ireat Ag.de of llie Sainte ('h ij>elle in tla* 
llihlioth'sjuc Nationale, Pans, a.nd the Augustus (ameo in the 
N'ienn i Collection. 'The former was pledged among othervalc.ahle^ 
in 124; by IJaldwin 11 . of (bnstanlinoplc to Saint Louis, It is 
mentioned in as “ Lc ('amahicu," 
having been sent in that year to Rome 
for the ifispection ot bof)e Clement \T 
It is a .sardonyx of fi\-c lay(‘?*s of ir- 
regular .sha|)C, like all cla.ssical gems, 
measuring 12 in.bv loj in. It repre- 
sents on its upper part the deific<l 
members of the Julian house. 'Phe 
ce.nl re is occupied with the reception 
of (iermanicus on his return from his 
great German campaign by the em- 
peror Tiberius and bis mother Tavia. 
'Phe low'er division is tilled with a 
group of captives in attitudes expressive, of w'oe and deep 
dejection. 'Phe Vienna gem {Gemma augustea), an onvx of 
tw'o layers mca.suring in. l)y 7A, is a work of still greater 
artistic interest. 'J'he upper portion is occupied with an 
allegorical representation of the coronation of Augustus, the 
cmj>eror being represented as Jupiter with Li\ ia as the god- 
dess Roma at his side. In the composition deities of l\arth 
and Sea, and several members of tVic family of Augustus, are 
introduced ; on the exergue or lower yiortion are Roman soldiers 
pre])aring a trophy, liiirbari.in captives and female figures. 
This gem was in the 15th century at the abbey of .*>1 Sermn at 
Toulouse. According to tradition it hurl been plared there by 
('harlemagne*. It came into the posse.ssion of the empena 
Rudolph 11 . in the 16th centur}' for the cnc^rinous sum of 12.00 -> 
gold ducats. The ])rincipal cameo in the collection of the Rriti.sh 
Museum was acquired at the fund dispersion of the Marll>orough 
('ollection in iScg). It is a sardonyx measuring in. by 0 in , 
and appears to represent a Roman emperor and empress in the 
forms of Scraj)is and Isis. Here also, in imperial limes as in the 
Hellenistic period, side by side with the great cameos, w'e meet 
with works c.irved out in the round. Noted examples of such 


work are the l^runswick vase (at Brunswick), with the subject 
of 'Priptolemus ; the Berlin vase with the lustration of a new-born 
imperial prince ; and the Waddesdon vase in the British Museum, 
with a ^'inc in relief set in a ru h enamelled Renaissance mount. 
Hardly le.ss precious than the (anieos in .sardonyx were the 
imitations carved out of coloured glass, 'flic material was not 
costly, but its extreme Iragility made the work of extreme 
difficulty. ICxaniplcsof such work are the Baiberiiii or Fortland 
va.se, de[)osited in the Briti.sh Mu.seuin, with sei nes suppo.sed to he 
connected with the story of JVIcus and 'Phetis ; and tlie “ va.sc of 
blue glass ” from Porn[)eii, in the mu.seiim at Naples (see Man and 
Kelsey, p. 40S). 'Phe world's great cameos, whu h are hardly 
more than a dozen in number, have not been lound b\ excavation. 
'J'hey remained as precious objc'cls in iTTH)erial and (‘<*clesiastical 
ireasuries and passed thence to the nwal and nation d collei tions 
of modern 10uroj)c. 

The hitagho in the Roman Empin . — 'V\\v art ol engraving in 
intaglio was also at a high level of excellence m the beginning of 
ilie Roman emjiire. 'Plus is to be inferred alike from the admir- 
able portraits of the isl (vntur\' a.t/., and from the nuniluT of 
signed gems b(‘iring Roman artists’ names, .sucii as Aulu.';. 
Gniius and the like, w'hwli could hardlv belong to anv otlier 
period. It is impossible, howcMT, to lound any argument ii]H)n 
the artists’ sign it u res without taking into aci'oimt the Inlne.ite 
ijne-tions of authenticity which are discn.s.sed in the foll<»\\inL’ 
section. 

Signed Geni'i. -'Phe niimher ol gems which line, or pi«rj»i»rt to 
hive, the name oi the arlnt im‘'ribed upon them h. \er\ Lute. 
A grixit many of the siifiposed signatures are modiin lorgeries, 
lilting from the jicriod Iictw'ccn 1724 (when lh«' book iit Stosili, 
Gemmae anttqiuu' uniafae, sialptorum iiomtnihu^ in^iyjulat, 
first drew general atti'iilion to the subjec t) and when tlie 

multitude of forged .signatures (about jSooin number) in tlie ml 
lection of Princi* bomaiowski made the* whole pursuit ridiculous. 
It is known, however, that huged sign ituic*-, wctc c‘uiT(*ut before 
1 72 1 (.sec St(>sch, p. xxi.), and in tlu* jicriod immediate 1 \ following 
they wcic very numerous. 'Pliiis Laurence Natlc'r {Milhodi de 
giaver cn pierrc'i fines' (175.1), ]>. x\x.) loiilesses that, whenc‘\ei 
desired, he oiadc copic-s. I'br example, be lojried a X i'inis ( lint. 
Mus No. 22c/)), converting tin* figure into a Danae and affi.xing 
the* name ot Aiilos which he found on the N'cmis. (' 1 . MaricUe, 
'Tniile ( 1 750), i. p. loi . 

'Lhe (juestion which of tlv* multitude of suppexsed signature.^ 
can be acTcpted as genuine has been a siibjecd ol prolonged and 
intricate rontroveu'sv. In the jicriod inimedialelv lollowiiig the 
Foniatowski forgeries the* extreme height of sccjcticism is re])re- 
sented by Koehler, who onlv acknowledged live gems (Koehler, 
iii. p. 206) as having gcmiiine signatures. In recent venrs the 
subject has been principally dealt with hv P’urtwimelcr. v\hc>sc 
cone lusion is to admit a considcMahle numher of gems rejec*t(-d 
by his ])rederessors. 

It must sufTice here to jroint out a few general principles. 
In the first f)la('c a certain number of gems rcccMitly discovered 
liavc in.scriptions which are iindonbuvlly genuine and which 
rec'c:>rd the names of ihe engravers. 'Phe form of the signature 
m.iv he a nominative wdlh a verb, a nominative without a ^erh 
or a genitive. 'Phe artists in this class are Svric s, Dexainenus, 
ICpiincncs and Semon, mentionc'd abo\e, and a few others 
Another grouj) of gcrn.s wdiirh must be ac« ej,ic‘d condsls oi stones 
w'hose known hislorv goes back to a period at whic h a forged 
inscrijition w-as im[)os-,ible. 'Plius a bust of Atliina in thi* Berlin 
('ollection, signed by iCutycIies. was sec*n bv (\Tiac of Ancone, in 
I 115. A glass cameo signed b\' llenijchil'i.s, son of Diosc<»rides, 
now at X'ienni, was, in the 17th century, m the monastery of 
Kcbtcrnach. where it had jirobdiv Icec'n Irom old tunes. 'Phe 
j)ortrait of Julia, daughtca* of 'Pitu^. by Iviodo^ (ncuv in the liiiiho 
th''*quc‘ Nationale) was fr»rm''rly a p.irt of a rc'licju ir\ presented to 
the abbev (d St Dc-nis by ('harles the Bold. Anotle*r groii[) of 
undoubtcvlly renuine signitures cjcaairs on c irnc’os (in stcui** and 
p iste) which have the inscriptions in rellc-f, and therefore as part 
c»f the origin il design Such arc the work- ol Athenion, and of 
Quintus, son of Alexas. 



FiG.io.- Actaeon. Frag- 
ment of Sardonyx ('ameo. 
(Brit. Mus.) 
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For lIk* great majority of signed gems which do not fall into 
these categories the reader must refer to the discussions of 
h^irtwangler and others (see Bibliography below). It must 
.siitrice to say that Furtwiingler arrives at the result that we have 
in all genuine signaturt's of at least fifty ancient gem-engravers. 

Gem-Eftgravittg ni Ihc Later Empire . — In the following centuries 
tlie art of intaglio etigraving, which was still at a high degree of 
perfection in the first century of lh<* Roman empire, became 
more mechanical. The designs hax e a very charai'teristic. ap- 
pearance, due to the method ol ])rodu('tion with rough and hasty 
strokes of the wheel only. A collection of gems found in Kngland, 
siK'h as that in the possession of the corjjoration of Bath, shows 
the feeble character in particular ot the gems current in the 
])rovin('es. Exf'cpt in portraiture, and in gr\lli or conceits, in 
which various things are combined into one, often with much 
skill, the subjects were as a rule only variations or adapUitions 
of (»ld types handed down from the (ireeks. W'hen new and 
distinctly Roman subjects occur, such as the finding of the head 
on the Capitol, or h'austuhis, or the she-wolf with the twins, 
both the stones and the workmanship are poor. In such cases, 
where the design stirs a genuine national interest, it may happen 
that very little of artistic rendering will be acceptable rather than 
otherwise, and much more is this true when the d(‘sign is a symbol 
of some article of faith, as in the early Christian gems. There 
both the art and the material are at wdiat may be called the lowest 
level. 'I’he usual subjects on ihs* early Christian gems arc the 
fish, anchor, shi]), dove, the good shepherd, and, according to 



Fig. It. -riitis- Fig. 12.— Gnof.iic Fig. 13. — Sassanian 
ti.in ( Thetiood (Fiit. (Brit.Mus) 

She()lu*r<.l. (Biit..Mns ) 

(‘Icmens, the lyre. ITndor the Ciuo^lics, how^ever, with whom 
there was more of speculation than of faith, symbolism was 
developed to an extent which no art could realize without the 
aid of writing. A gem was to them a talisman more or less 
elaboratt* w'ith long, but for the most part (luite unintelligible, 
engraved formulae. "I'he dilliculty is to make out how' the stones 
were carried ; many specimens exist, but none show signs of 
mounting. The materials are usually haematite, or jasper. As 
reg.irds the d(‘signs, it is cU'ar that Egyjilian sources have been 
most drawMi upon. But the symbolism is a.lso largely assocuited 
with Mithraic worship. The name .Vbraxas, or more correctly 
.M)ra.sax, which, from its Ireijuencv on these gems, luts led to 
their being called also “ .Abraxas gems,*’ is, when the (Ireek 
letters of which it is composed are treated as (ireek numerals, 
e(|ual to 365, the iiumbiT ol ilavs in a year, and tlie same is the 
case with 

More interesfing, from tlie occasionally forcilile portraiture 
and the splendour of some of the jacintiis ('nifdoved, are the 
Sassauiaii gems, which as a class nuiv be said to represent the 
last st;Lgc of true gem-engravmg in aucient times. 

'I'he art of cameo-engra\ ing, which, as w'C have seen, attained 
its greatest s[)leiulour at the beginning of the emf>ire, follow-ed on 
the whole a similar course, it waned in the early part of tla* 
3nl century after tin* death of the cm]>eror Se\erus. hut under 
the first Christian emperor (*ons!antine it cnjo\e»l a brief period 
of revival. Fine cairuu) portraits of CoiisUinline are extant : 
and it was during or after his reign that Christian 

Seripture suhjet'ls liegau to appear on cameos. That class of 
subjects constituted the staple of such work— genendiy rude 
and artistically debased — as continued to be cult hated under the 


Byzantine empire dow'n to nearly the epoch of the Renaissance. 
From the Byzantine period downw^ard one peculiarity of gem- 
engraving becomes noticeable. Cameo- work as compared with 
intaglios in classical times was rare and infrequent, but now and 
onwards the opposite is the case, intaglio-sinking having almost 
died out, and cameos being chiefly produced, ('ommercial 
intercourse with the East still secured for the engravers a supply 
of miignificent sardonyxes, although blood-stone and other 
non-kinded stones were very commonly usi^d for w'orks in relief. 
Cameos during the long dark ages were used chiefly for the decora- 
tion of rcli((uarics and other altar furniture, and as such their 
designs were purely ecclesiastical or scriptural. To this period 
also lielongs the class of complimentar}' or motto cameos, which, 
containing only inscriptions and an ornamental border, executed 
ill nicolo stones, were used as personal gifts and adornments. 

In medieval times antique cameos were held in peculiar venera- 
tion on account of the belief, then imi\ersal, in their potency 
as medii'inal charms. This power was supposed to be derived 
from their origin, of which tw^o theories, equally .satisfactory, 
w'crc current. the one they were held to be llu* work of tbe 
children of Israel during their sojourn in the wilderness (hence 
the name Pierres cPhrael), whik* the other theory held them to 
be direct products of nature, the eiigraveil figurt‘S ])oinling to 
the peculiar \'irtiie lodged in them. Interpreters less iiiystkall)' 
inclined found Biblical interpretations for the subjects. Thus 
the cameo of the Sainte ('hapclle was supposed to represent the 
triumph of Joseph in Egypt. A eanieo with Poseidon, Alliena 
and her serpt^nt w^as .Adam and J’‘.v(‘. 

'J’he revi\al of the glyptic arts in wostern lairopc dates from 
tlie })onliticate of the Venetian Paul II. (i.]()4 1^71), hims(‘]f 
an ardtuit lover and collector of gems, to w^hii'li pas^ion, indeed, 
it is gravely anfirnied he was a martyr, having died of a eold 
caught by the mulliplk il) of gems exposed on his fingers. The 
cameos of the early part of llie lUth century rival in licauty of 
execution the finest classical works, and, indeed, many of them 
pass in the cabinets of collectors for genuine antiques, which 
they closely imitated. 7 ’he Oriental sardonyx was not available 
lor tlie purposes of the Renaissance artists, who were conse- 
(|ucnlly obliged to content theiiiscKes willi the colder Herman 
agate onyx. The scarcity of w’orthy naiterials li‘d them to use 
the hacks of ancient cameos, or to improx e on elassk el works of 
inferior value executed on good maierial, and probably to this 
cause must also be assigned the dcvelojiment of shell cameos, 
which are rarely found, of an older jicriod. 

Among the means of distinguishing antique cameos from 
cinquecento work, the kind of stone is one of the best tests, the 
classical artists having used only rich and wairni-tinted Oriental 
stones, w^hich further are frequently drilled through their dia- 
meter wdth a minute hole, from liaving iieen used by their original 
Oriental possessors in the form of lieads. I'lu* cinquecento artists 
akso, as a rule, worked their subjects in high relief, and resorted 
to undercutting, no case of w'hich is found in the Hat low work 
of cla,ssical times. 'J’he projecting portions of antique work 
exhibit a dull chalky appearance, which, _ 

however, fabricators learned to imitate /' /gr- ’ \ 

ill various w'ays, one of which was by 

cramming the gizzards of lurke)’ fowls / \ 

wnth the gems. Another index of an- / jft \ 

tiquity is found in tlKMlifferent metliods / \ 

of w’orking adojited in classical and j ^ 1 

Renaissance times. The tools employed . i 

l)y the Renaissance engraver wei c the - ■ / 

drill and the wdieel, while tlie ancient \ K > 

artist also employed the diamond point, y ^ ^ 

The gem-engraver’s art again (luring ■ 

the iSth century revived under an even . j a x i ^ 
greater amount of encoiiragiTnent from ^ ^ ■ 

men of wealth and rank. In this last 

period the names of engravers who ^ 

succeeded best in imitating classical designs were Natter, 
Fiehler (fig. 14), and the Knglishnuai Marchant (fig. 15) and 
Burch. Compared with Greek gems, it will be si^en that w'hat 


A X i n ~/' 


Fig, i.|. — Muh*, by 
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at first sight is attractive as refined and delicate is after all an 
exaggerated minuteness of execution, entirely devoid of the 
ancient spirit. The success with which modern engravers imposed 
j)n collectors is recorded in many instances, of which one may he 

taken as an instructive 

) \ type. In the Bihlio- 

th^que Nationalc is a 
gem ((.'habouillet’s catii- 
logue, No. 2337), famil- 
iarly known as the 
signet of Michelangelo, 
the subject being a 
Bacchanalian scene. So 
much did he admire it, 
the story says, that he 



— Nereid and 
(Brit. Mils.) 


Sea -bull bv 


Ftg. 15. 

Marchant. 

copied from it one of the groups in his paintings in the Sistinc 
chapel. The gem, however, is evidently in this part of it a mere 
copy from Michelangelo’s group, and therefore a subsequent 
production, probably by da Pescia. 

Jn our own day the engraving of cameos has practically ceased 
to be pursued as an art. Rtiman manufacturers cut stones in 
large quantities to be used as shirt-studs and for setting in finger- 
rings ; and in Rome and Paris an extensive trade is carried on in 
the cutting of shell cameos, which are largely imported into 
iMigland and mounted as brooches by Birmingham jewelry 
manufacturers. The principal shdl used is the large biill's- 
moulh shell (Cassis rujo), found in East Jndiun seas, which has 
a sard-like underlayer. The black helmet (Cassis iuherosa) oJ 
the West Indian seas, the horned helmet (C» cornula) of Mada- 
gascar, and the pinky que(‘n’s conch (Siromhus gi^as) of the 
West Indies are also employed, 'i'he famous potter Josiah 
Wedgwood introduced a method of making imitation:' of cameos 
in pottery by producing white figures on a coloured ground, 
this constituting the peculiarity of what is now’ known iis 
Wedgw’ood ware. 

Gem Colledors . — The habit of gcm-collecting is recorded first 
in the instance of Ismenias, a musician of ( yprus, who appears 
to have lived in the 4th century n.('. But though individual 
collectors are not again mentioned till the tinu' of Mithradates, 
whose cabinet was carried off to Rome by Pompey, still it is to 
he inferred that they existed, if not pretty generally, yet in siH'h 
places as Cyrene, wdiere the passion for gems was so great that 
the thriftiest person ow^ied one w’orth 10 minas, and w'here, 
according to Aclian (Var, hid. xii. 30), the skill in engraving 
ivas astonishing. "Jbe first cabinet (dactyliotbeca) in Rome w'as 
that of Scaurus, a stepson of Sulla. ( aesar is said to have formed 
.six cabinets for public exhibition, and from the time of Augustus 
all men of refinement were supposed to be judges both of the art 
and of the quality of the stones. 

In the middle ages the chief collections were incorporated in 
works of art in the church treasuries. The first collector ot 
modern times w'as, as already mentioned, Pope Paul Jl., who w’as 
followed by a long succession of princely and noble collec tors such 
as Lorenzo de' Medici and the great earl of Arundel. The col- 
lection of the latter passed into the hands of the dukes of Marl- 
borough and thence into the j)ossession of Mr David Bromilow. 
The collection was finally dispersed by auction in June 

In modern times the jirincipal collections are contained in state 
museums. The cabinets of Vienna and oi the Biblioth,'()ue 
Nationalc are incomparably rich in the historic cameos. J'hose 
of the British Museum and of Berlin are the stronge.st in their 
range over the whole field of tlie gem-engraver's art. 

Bibi.tography. — F ot the luilest j»eiieral account of the subject 
(with especial attention to the g<‘ms of classical antiquity) see A. 
Furtwiingler, Die unttkeu Cemmeu^ Gcsrhichti’ tier Stei ni>( hnetderkunst 
im klassisihcn Jlfrytmn, in 3 vols (it#oo). Sec aEo E. Baliclon, / a 
(ivavure nt pierres ftnt;s, camces et intailles ; A II. Smith, 

“ Gemma ” and “ Sculjitiira,'’ in tlic 3rd edition of Smitli’s Did. vf 
Antiquities ; J. H. Middhdon, The Engraved Gems of Classical 7 imes 
(1801). Much curious intormation is in the woiks ol W. Kin^ ; 
Handbook of E^n graved Gems (18O6) ; Antique Gems (iS^»^») ; The 
Natural EHstorv, A nr tent and Modern., of ETedoits Stones and Gems, 
and of the ETecious Metals (1865) ; Antique Gems and Rings (2 vols , 
1872). 


Special jVriods : — Babylonia, — Monant, “ J.es Pierres giavffs 

de la liaute A.sic,” Ruhenhes sur la glyptique onciilale (1883-1880). 

— Por the early cylinder scalings, iV:c , see I'etrii*, “ Royal 
Tombs of the First Dyiiasty ” (Rgvpt Elxploi. Fund, XVlJIth 
Memoir), p. 24; pis. 12, tig.s. 3 to 7, and pis. i8-2«j; Amclineau, 
“Nonvclles l oiiille.s d’Abjtlo.s, 1807- i8<iS,’^ Comptc rendu, pp. 78, 
423 ; pi. 23, hgs. 1-3. 

The Bible. — Petrie, "Stones f PreeiouN)," in Hastings’ DUt. <d tin 
Bible. 

Phoenii ian. — See M. A. Levy, Siei^el und tu'mnicn, with three 
jdales of gems having Phoenician, Aiaiium, old Hebrew and other 
inscriptions (Breslau, iSovj) ; and, on the same sul>ject, De Vogue, 
in the Revue archkdogique, 2ncl series (i8(>8), x\ ii p 432, pis. 14-16. 

Crete. —Articles liy A. J Evans in Journal of Hellenu Studies, xiv., 
xvii., xxi., and in A nnual of British School at Athem , vi. and onwards. 

Classical Gems. — Set; I 'nr tw angler, up. cit. 

Gnostic Gems,- ('abiol. Diet, d'anheologte ihietienne, s.v. 
" .Xhrasiix." 

Ju>r the controversy as to gems with artists' signatures, st? 
Koehler, Abhaudlung iilier die gesi hmttencn Steine, mit den Nnnien 
der Kunstler \ Koehler's collected works, (‘d. Stephiuii, vol iii 
(1*851) ; Stephani, Notes to Koehler as above ; also Cher eiuige 
angebluhe Steinsihneider dcs Alterthunis (St Peteisbuig, 1851) ; 
Biunn, Gesihiihte der giieehisihen Kmisflei, ii. (i85<)), pp. 442-<>37 . 
Fnrtw.ingler, Jahrbuik d. k. deutsch. auh. Inst. iii. (i^>J^8), pjv 105, 
103, >2^7 ; iv. (1889), p. 40, and Gesdiuhte, jiassini. 

For iJitr history of the I’oiiialowski geiu.s, si;e Keinach, 
gravk's, p. 151. 

Catalogues. — The chiel catalogues dealing with model n i>ubhc 
colk'ctioiis are ; Berlin, A. Furtw.'iiigler, Bcsdireibnng def gc^ 
sihnittenen Stcine im Antiquarium (j8o()) ; Brili.->h Museum, A H. 
Smith, .1 Catalogue of Jingraved (mCIHs in the Bntish Museum {Dept, 
of Gieelt and Roman .1 ntiquUies) (188S) ; J\nis, ThliliotliNiiu* 
Nafionale, Chabouillet, Catalogue . . . des (amrrs et pietres grades 
de la Bibliothequc Jmpinale (1858) ; E. Jlaltelou, C atalogue des 
tamks . . . de la Btbludhkjuc Kationale (1807). 

Modern Engraving. — \’asari vii. ]». 113 (ed. Sieu.i, 1792); urn- 
tinned by Mariette Tuult: des pierres giavks (1750), i. ]>. 105. 'J hr 
oldrr lK)ok.'> on g,eius aie very niimeroiu', hut tlK)s«‘ ol pres('nt-daA 
iinporlaiice an‘ not mauv. h'aher, ll/ustriunt tmaijnes . . . opud 
Fulvium Ihsinum (Antwerp, j()0()) ; Stosih, Gemmae antiquae 
laelatae, sialploium mnninibus insignitac (Amsleidam, 172.B, 
AVinckelmanii, Desi ription des pierres giarics du feu Baton de Stosih 
(17C0); Kianse, Pyrgoteles, oder die edlen Sleine der Alien (1856); 
a conveuieiit reissue ot Stoseh, and .ses eii olheis ot the older works, 
bv S. Riiiiach, J*ieries gravies, Ci . . u' nines et reklitk's, airi 
un ievte nouveau (i8t»5). 

Paslvs . — The j>iiiu.ij).d L(»lJe( lion ol gki^s ,oid sulplnir ]»a.stes iiniu 
gems w'as Ih 1 issued by jaines 'Ta-isie ol (il.isgow, with A Desi tiptii e 
C'alatogue of a Gencial Colleition of .. . Engraved Gems . . . 
artanged and dcstribed bv R. i' Raspe (the author ol Barov Mum 
(hausen) (1791). (A. S. M. ; A. H. Sm.) 

GEM, ARTIFICIAL. 11 le term Artificial ( ienis ” does not 
mean imitaliims of real gems, but lhi‘ ac tual formation by arti- 
ficial means of the real precious stone, .so that the product is 
identical, chemically, jiliysically and optically, with the one 
found in nature, j’br instance, in chemical composition the 
lustrous diamond is nothing but crystallized carbon. Could we 
take black amorphous carbon in the form of charcoal o: lamp- 
black and dis.solve it in a licpiid, and liy the slow evajioration of 
that liquid allow the dis.scjlved carbon to .separate call, it would 
probably crystallize in the transparent lorin of diamond. 'Ibis 
would be a true synthesis of diamoucl, and the product would be* 
just as much entitled to the name as (lie choicest produc ts ol 
Kimberley or Golconda. But this is a very different thing from 
the; imitation diamond so common in sliop windows. Here the* 
chemist has only succeeded in making a paste: or gla.ss having 
limpidity and a .somewhat high relractii ily, but wanting the* 
hardness and " fire ” of the rctal stone. 

The Diamond . — Within recent years rheniisis have* ac tually 
succeeded in making the real diamoucl by artific ial incaiis, and 
although the largest yet made is not more than one-fiftieth ot 
an inch across, the process il.selt and llie train of reasoning leading 
uj) to such an tiehievemcmt arc suliic:ic*nl]y inlerc.sting to warrant 
a scjmc*whal full dc'.scription. .\uempts to make diamonds 
artificially have been nnineroiis, 1ml, with the sole exception ol 
those of Henri Moissan. all have resulted in failure. The nc^aresi 
apprcjac'h to success was attained by J. B. llannay in 18K0 and 
R. S. Marsden in 1881 ; but their re.sults liave not been verified 
by others who havc^ tried to repeat thc'm, .and the' probability 
is that what was them thought to be diamond was in reality 
carborundum or carbieje of silicon. 
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Attempts have been made by two methoas to make carbon 
crystallize in the transparent form. One is to crystallize it slowly 
from a solution in which it has been di.ssolved. The difficulty is 
to find a solvent. Many organic and some inorganic bodies hold 
carbon .so loosely combined that it can be separated out under the 
influence of chemical action, heat or electricity, but invariably 
the carbon assumes the black amorphous form. 'Hie other 
metiiod is to try to fuse the carbon by fierce heat, when from 
analogy it is argued that on cooling it will solidify to a clear limpid 
crystal. The progress of science in other directions has now 
made it pretty certain that the true mode of making diamond 
artificially is by a combination of these two methods. Until 
recently it was assumed that carbon was non-volatile at any 
attainable temperature, but it is now known that at a tempera- 
ture of about 3600” C. it volatilizes readily, passing without 
liquefying directly from the .solid to the gaseous state. Very few 
bodies act in this manner, the grcAt majority when heated at 
atmospheric pressure to a sufficient temperature passing through 
the intermediate condition of liquidity. Some few, however, 
whicli wlien heated at atmospheric pressure do not liquefy, when 
heated at higher jiressures in closed vessels obey the common nile 
and first become licjuid and then volatilize. .Sir James Dewar 
found the ('ritii'al jiressurc of carbon to be aliout 15 tons on the 
sq. in. ; that is to say, if heated to it.s critical temperature (3600“ 
C.), and at the same time .subjected to a pressure of 15 tons to 
the S([. in., it will assume the liijiiid form. Enormous as such 
pres.siires and temperatures may ajipcar to be, they liavc been 
exceeded in some of Sir Andrew Nobhfs and Sir E. Abel’s re- 
s<‘ar<'lies ; in tlieir investigations on the gases from gLinpowdcr 
and c(jrditc fired in closed steel chambers, these chemists ob- 
tained pressures as great as 95 tons to the sq. in., and temperatures 
as high as 4000'^ C. Here then, if the observations are correct, 
wo have sufficient tcmf)erature and enough pressiirc to licpiefy 
carb<»n ; and, were there only sufficient time for these to act on 
the carbon, there is little doubt that the arti:icial formati(Ui of 
diamonds would .soon pass from the microscopic stage to a scale 
more likely to satisfy the requirements of science, if not those* 
of personal adornment. 

It has long been known tliat the metal iron in a molten ‘^tate 
dissolves carbon and deposits it on cooling as black opacjue 
grapiiite. Moissan carried out a laborious and sy.slemalie .series j 
of experiments on the solubility of carbon in iron and other 
metals, and came to the coiK'lnsion that whereas at ordinary 
pressures the carbon separates from the solidil\ing iron in the 
form of graphite, if the pressure b(* greatly increased th(‘ carbon 
on separation will form liquid drops, which on solidifying will 
assume the cr\'stalline shape and become true diamond. Many 
other metals clissolve carbon, but molten iron has been found to 
be the best solvent. The quantity entering into solution increases 
with the temperature of the metal. Ihit temperature alone is not 
enough ; pressure must be superadded. Here Moissan ingeniously 
made use of a property which molten iron possesses in common 
with some few other licpiids — water, for instance — of increasing 
in volume in the act of passing frrim the lifjuid to the solid state. 
Pure iron is mixed with ('arbon obtained from the calcination of 
sugar, and the whole is rapidly heated in a carbon crucible in an 
electric furnace, using a current of 700 amperes and 40 volts. The 
iron melts like wax and saturates itself with carbon. After a few 
miniitt^s’ heating to a temperature above 4000® t'.— -a tempera- 
ture at which the lime fiirna(T begins to melt and the iron 
volatilizes in clouds — the dazzling, fiery crucible is lifted out and 
plunged liencath the surface of cold water, where it is held till it 
sinks below a red heat. The sudden cooling solidifies the outer 
skin of molten metal and holds the inner liquid miuss in an iron 
grip. The expansion of the inner liquid on solidifying produces 
enormous pressure, and under this stress the dissolved carbon 
separates out in a hard, transparent, dense form — in fact, as 
diamond. The succeeding operations arc long an<l tedious. 
The metallic ingot is attacked with hot aqua regia till no iron is 
left imdissolved. The bulky residue consists chiefly of graphite, 
together with tran.slucent flakes of chestnut-coloured carbon, 
hard black opaque carbon of a density of from 3*0 to 3*5, black 


diamonds — carbonado, in fact — ^and a small quantity of trans- 
parent colourless diamonds showing crystalline structure. 
Besides these there may be corundum and carbide of silicon, 
arising from impurities in the materials employed. Heating 
with strong sulphuric acid, with hydrofluoric acid, with nitric 
acid and potassium chlorate, and fusing with potassium fluoride — 
operations repeated over and over again — at last eliminate the 
graphite and impurities and leave the true diamond untouched. 
The precious residue on microscopic examination shows many 
pieces of black diamond, and other colourle.ss transparent pieces, 
some amorphous, others crystalline. Although many fragments 
of crystals are seen, the writer has scarcely ever met with a 
complete crystal. All appear broken up, as if, on being liberated 
from the intense pressure under which they were formed, they 
bur.st asunder. Direct evidence of this phenomenon has been 
seen. A very fine piece of diamond, prepared in the way just 
described and carefully mounted on a microscopic slide, exploded 
during the night and covered the slide with fragments. This 
bursting paroxysm is not unknown at the Kimberley mines. 

Sir William Crookes in 1906 communicated to the Royal 
Society a paper on a new formation of diamond. Sir Andrew^ 
Noble has shown that in the explosion of cordite in closed steel 
cylinders pressures of over 50 tons to the sq. in. and a temperature 
probably reaching 5400® were obtained. Here then we have 
conditions favourable lor the li(|uelaction of carbon, and if the 
time of explosion were sufficient to allow the rcai'tions to take 
place we should expect to get liquid c-arbon solidified in the 
crystalline state. ICxperiment proved the trut h of these anticipa- 
tions. Working with specially prepared explosive containing a 
htile excess of carbon Sir Andrew Noble collected the residue 
left ill ihe steel cylinder, 1 ’his residue was submitted by Sir 
William, ('rookes to the lengthy operations already described 
in the account of H. Moissan’s fused iron experiment, finally, 
minute crystals were obtained which showed octahedral planes 
with dark hoiindarios due to high r(*fracting index. 'Fhe jiosition 
and angles of their faces, and cleavages, the absence of bi- 
ndriiigern'C, and their high refractive index all showed that the 
crystals were true diamond. 

The artificial diamonds, so far, ha\c not been larger than 
microscooic specimens, and none has measured more than about 
half a millimetre across. That, however, is quite enough to show 
the correctness of the train of reasoning leading up to the achieve- 
ment, and there is no reason to doubt that, working on a larger 
S('aIo, larger diamonds will result. Diamonds so made burn in 
the air when heated to a high temperature, with formation of 
carbonic acid ; and in lustre, crystalline form, optical properties, 
density and hardness, they are identical with the natural stone. 

It having been showm that diamond is formed by the separation 
of carbon from molten iron under pressure, it became of interest 
to see if in some large metallurgical operations similar conditions 
might not prevail. A special form of steel is made at some 
large csUiblishments by cooling the molten metal under intense 
hydraulic pressure. In some samples of the steel so made 
Professor Roscl, of the university of Bern, has found microscopic 
diamonds. The higher the temperature at which the steel has 
been melted the more diamonds it contains, and it has even been 
suggested that the hardness of steel in some measure may be 
due to the carbon distributed throughout its mass being in this 
adamantine form. The largest artificial diamond yet formed 
was found in a block of steel and slag from a furnace in Luxem- 
bourg ; it is clear and crystalline, and measures about one-fiftieth 
of an inch across. 

A striking confirmation of the theory that natural diamonds 
have lx‘cn produced from their solution in masses of molten 
iron, the metal from which has gradually oxidized and been 
washed away under cycles of atmospheric influences, is afforded 
by the occurrence of diamond.s in a meteorite. On a broad open 
plain in Arizona, over an area of about 5 m. in dkimeler, lie 
scattered thousands of masses of metallic iron, the fragments 
varying in w^eight from half a ton to a fraction of an ounce. Tliere 
is little doubt that these fragments formed part of a meteoric 
shower, although no record exists as to when the fall took place. 
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Near the centre, where most of the fragments have been found, 
is a crater with raised edges, three-quarters of a mile in diameter 
and 600 ft. deep, bearing just the appearance which would be 
produced had a mighty mass of iron — a falling star — struck the 
ground, scattered it in all directions, and buried itself deeply 
under the surface, fragments eroded from the surface forming 
the pieces now met with. Altogether ten tons of this iron liuve 
been collected, and specimens of the Canyon Ditiblo meteorite 
are in most collectors’ cabinets. Dr A. E. Foote, a mineralogist, 
when cutting a section of this meteorite, found the tools injured 
by something vastly harder than meLillic iron, and an emery 1 
wheel used for grinding it was ruined. He attacked the specimen 
chemically, and soon afterwards announced to the scientific 
world tliat the Canyon Diablo meteorite contained diamonds, 
botli black and transparent. This startling discovery was 
subsequently verified by Professors C. Friedcl and IT. Moissan, 
and also by vSir W. Crookes. 

Thf Ruby . — It is evident that of the other precious stones only 
the most prized are worth producing artificially. Apart from 
thoir inferior hardness and colour, the demand for what arc 
known as “ scmi- precious stones ’’ would not pay for the 
necessarily great expenses of the factory. Moreover, were it to 
be known that they were being produced artificially the demand — 
never ^^ery great — would almost cease. The only other gems, 
therefore, wl)i('h need be mentioned in connexion with their 
artificial formation are those of tlie corundum or sapphire class, 
which include all the most highly prized gems, ri\'ulling, and 
soinelimos exceeding, the diamond in value. Here a remarkable 
and little-known fact deserves notice. Excepting the diamond 
and sapphire, each of the precious stones — the emerald, the 
topaz and amcth>'st — possesses a more noble, a harder, and 
more highly-prized etamterpart of its(‘lf, alike in colour, but 
superior in brilliancy and hardnciss ; still more strange, the 
precious stone to wliich its special name is usually attached 
is the variety the least prized. The ruby itscH might almost 
be included in the same* categon\ 'Die true ruby consists of 
the earth alumina, in a clear, crystalline form, liaving a minute 
quantity of the element chromium as the colouring matter. It 
is often ('ailed the ‘‘ Oriental Ruby,’’ or red sappliire, and when 
of a paler colour, the Pink Sajjpliirc/’ Rut the ruby as met 
with in jewellers' shops of inferior standing is usually no true* | 
ruby, but a “ spinel ruby ” or “ balas ruby,’’ sometimes very 
beautiful in colour, hut softer than the Oriental ruby, and 
different in chemical c'omposit ion, consisting essentially of alumina 
and magnesia and a little silica, with the colouring matter 
chromium. I’he colourless basis of the true Oriental precious 
stones being taken as crystallized alumina or wliite sapphire, 
when the colouring matter is red the stone is called ruby, when 
blue sapphire, when green Oriental emerald, when orange-yellow 
Oriental topaz, ancl when violet Oriental amethyst, dear, 
colourless crystals are know’n as white sapphire, ancl arc ver\' 
valuable. It is evident, therefore, that whosoever suc'ceeds in 
making artificially clear crystals of white sapphire has th<‘ 
power, by introducing ap})ropriale C'olouring matter, to make 
the Oriental ruby, sapphire, emerald, topaz and amethyst. All 
of these stones, even when of small size, arc costly and readily 
saleable, while when they are of fine quality and large si/e they 
are highly prized, a ruby of fine colour, and free fr(»nri Haws, a 
few carats in weight, being of more value than a diamond ol 
the same weight. 

This l^eing the case, it is not surprising that repealed altemf)ts 
have been made to effect the crystallization of alumina. This 
is not a matter of difficulty, but unfortunately the cr>'stals 
generally form thin plates, of good colour, but too thin tc; be 
useful as gems. In 3837 M. A. A. Gaudin made true rubies, of 
microscopic size, by fusing alum in a c^irbon crucible at a very 
high temperature, and adding a little chromium as colouring 
matter. In 1847 J. J. Ebelmcn produced the white sapphire 
and rose-coloured spinel by fusing the constituents at a high 
temperature in boracic acid. Shortly afterwards he produced 
the ruby by employing borax as the solvent. The boracic acid 
was found to be too volatile to allow the alumina to civ’^slallize, | 


but the use of borax made the necessary difference. But it was 
not till alK)ut the year 1877 that E. Fremy and C. Feil first 
published a method whereby it was possible to produce a cxy^s- 
tallized alumina from which small stones could be cut. They 
first formed lead aluminale by the fusion together of lead oxide 
and alumina. 'I'his was kcjpt in a state of fusion in a fireclay 
crucible (in the composition of which silica enters largely), 
lender the influence of the high temperature the silica of the 
crucible gradually decomposes the lead aluminate, fonning lead 
silicate, which remains in the liquid state, and alumina, which 
crv'sUillizes as w'hite .sapphire. By the admix tiirc of 2 or 3 % 
of a chromium compound with the original materials the resulting 
while sapphire became ruby. More recently Edmond Frdmy 
and A. Verneiiil obtained artificial rubies by reacting at a red 
heat with barium fluoride on amorphous alumina containing 
a small quantity of chromium. The rubies obtained in this 
manner are thus (le.scribed by Fr^my and Verneuil : “ Their 
cr\"stulline form is regular : their lustre is adamantine ; they 
present the beautiful colour of the ruby ; they arc perfectly 
transparent, have the harcliicss (»f the ruby, and easily scratch 
topaz. They reseinlde the natural ruby in becoming dark when 
heated, resuming theur rose-colour on cooling." Dcs Cloizeaux 
says of them that “ under the microscope some of the? crystals 
.show' bubbles. In converging j)olariz(;d light the coloured rings 
and the negative black cross are of a remarkable regularity.’' 

Other experimentalists have attacked the jnoblem in other 
directions. Besides tho.se already mentioned, J .. Illsner, 11 . 1 1 . 1 )c 
Senarmont, Sainle-Claire Ikville, and 11 . (‘aron and JI. Debray 
have succeeded with nn)re or le.ss siace.ss in producing rubies. 
The general plan adopted has bi'cn to form a mixture of salts 
fusilde at a red heal, forming a li{|uid in whic'h alumina wall 
dis.solvc. Alumina is now added till the fii.sed mass will lake uj) 
no more, and the crucible is lell in the furnace lor a long time, 
sometimes extending over wc c’ks. The solvent slowly volatilizes, 
and the alumina is deposited in crystals, c'oloured !>'' whatevei 
colouring oxide has l)t*en added. 

Mention has been made above ol a stone lre(|iK‘iUlv substituted 
for the true ruby, called the spinel " or “ balas " ruby. The 
s])inel and occur together in nature, stones from Burma 
being as often spinel as true Oriental ruby. In the artilu'ial 
production of the ruby it sometimes happens that spinel crystal- 
lizes out wRen true Oriental rulw is expected. The fusion bath 
is so arranged that only red-coloured ahunina shall crystallize: out, 

. but it is difficult to have all the materials ol such purity as to 
! ensure the comjdelc absimce of silica and niagne.sia. In this 
' case, w’hon these imj)iiritit‘s have accumulated to a certain ])oint 
I thev unite with the alumina, and spinel then separates, as it 
c?-> slalli/cs moie easily than nil)v. When all the magnesia and 
’ silica have been eliminated in this way the bath resumes its 

' def)osition ot crystalline ruby. Rul>]es ol fine colour and of 

j c'onsiderable size have been shown in London, made on the 
I ( ontinent by a .secret proce.ss. 'I hr w liter has .seen several cut 
stones so made weighing over a carat each, the uncut crystals 
measuring half an inch akmg a crystal edge, and weighing over 

; 70 grains, ancl a clear plate of nil.y cut from a single crystal 

! weighing over 10 grains. Ruby has been made by .Sir W. 

I Robcrts-Aiisten as a by produc t in the prculuclion of metallic 
chromium. Oxide of chromium ancl aluminium powder are 
intimately mixed together in a retract my crucible, ancl the^ 
mixture is ignited at the upper part. The aliirninium and 
cliruminm oxide react w'lth evolution of so much heat tliat the 
rediic ed chrcjmium is melted. Such is the intensity of the reaction 
that the resulting alumina is also complete'!) fused, floating as a 
liquid on the molten chnunium. Scniietimes the alumina takes 
up the right amount of chromium to enable it to a.ssume the rub\ 
colour. On cooling the melted alumina crystallizes in large 
flakes, which on examination by transmitted light are seen to be 
true ruby. The dcvelopmeait of the red colour is said by C. 
(jrevilleAVilliams only to take plac e at a white heat. 1 1 i.s not due 
to the presenceof chromic acid, l)ut to a. reaction between alumina 
and chromic oxide, wliich recjuires an elevated temperature. 

Artificially made but real rubies have been put on the market. 
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prepared by a process of fusion by A. Vcrneuil. He finds that 
certain conditions have to be fulfilled in order to get the alumina in 
a transparent form . The temperature must not be higher than is 
absolutely necessary for fusion. The melted product must always 
be in the same part of the oxy hydrogen flame, and the point of 
contact between the melted product and the support should be 
reduced to as small an area as possible. M. Verneuil uses a 
vertical blowpipe flame directed on a support capable of move- 
ment up and down by means of a screw, so that the fused product 
may be removed from the zone of fusion as it gets higher by 
addition of fresh material. The material employed is either 
composed of small, valueless rubies, or alumina coloured with the 
right amount of chromium. It is very finely powdered and fed in 
through the blowpipe orifice, w'hence it is blown in a highly 
heatcfi condition into the zone of fusion. The support is a small 
cylinder of alumina i)laccd in the axis of the blowpipe. As the 
operation proceeds the fine grains of powder driven on to the 
support in the zone of fusion form a cone which gradually rises 
and broadens out until it becomes of sufficient size to be used for 
cutting. Kilbies prepared in this way have the same specific 
gra\dty and hardness as the natural ruby, and they are also 
dichroi(', and in the vacuum tube under the influence of the 
cathode stream tlu*y phosphoresce with a discontinuous spectrum 
showing the strong alumina line in the red. When properly cut 
and mounted it is a', ist impossible to distinguish them from 
natural stones. 

The SaTlihne. — Auguste Daubree has shown that when a full 
(juantity of chromium is added to the bath from which white 
sapjihire crystallizes the colour is that of ruby, but when much 
l(‘ss ('hromium is added the colour is blue, forming the true 
Oriental sapphire. The real colouring matter of the Oriental 
sapphire is not definitely known, some chemists considering it to 
be chromium and others t'obalt. Artificial sapphires have been 
made of a fair size and perfectly transparent by the addition 
of cobalt to the igneous bath of alumina, but the writer does 
not (’onsidiT them e<|ual in c(»lour to true Oriental sapphire. 

The Oriental EnieruLiL — 'Fhe stone known as emerald consists 
chemically of silii'a, alumina and glucina. Like the ruby, it owes 
its c'olour to i hromiurn, but in a dilfcTent state of oxidation. As 
already mcntioni'd, there is another .stone which consists of 
crvsialliztvl alumina coloured with chromium, but holding the 
chromium in a different state of oxidation. This is called the 
Oriental emerald, and, owing to its beauty of colour, its hardness 
and rarity, it is more highly yirized than the emerald itself and 
commands higher jirices. 'J'he Oriental emerald has been 
produced artificially in the same way as the ruby, by adding a 
larger amount i)f chromium to the alumina bath and regulating 
the temperature. 

The Oriental Amethyst. - I'he amethyst is rock crystal (quartz) 
of a bluish-violet colour. It is one of the least valuable of the 
precious stones. The sapphire, liow'cver, is found occasionally of 
a beautiful violet colour ; it is then called the Oriental amethyst, 
and, on account of its beauty and rarity, is of great value, it is 
evident that if to the igneous bath of alumina some colouring 
matter, such as manganese, is added capable of communicating 
a violet colour to the crystals of alumina, the Oriental amethyst 
will be the result. Oriental amethyst has been so formed artifici- 
ally , but t he stone being known only as a curiosity to mineralogists 
and experts in predous stones, and the public not being able to 
discriminate between the violei sapphire and amethystine quartz, 
there is no demand for the artificial stone. 

The Oriental Topaz. — The topaz is what is called a semi- 
precious stone. It occurs of many colours, from clear w’hitc to 
])ink, orange, yellow and pale green. 'Fhe usual colour is from 
straw-yellow to sherry colour. The (‘xact composition of the 
colouring matter is not known ; it is not entirely of mineral 
origin, as it changes colour and sometimes lades altogether on 
exposure to light, ('hemically the topaz consists of alumina, 
.silica and fluorine. It is not so hard as the sapphire. There is 
also a yellow variety of (jiiartz, which is sometimes called “ false 
topaz.” I'he Oriental topaz, on the other hand, is a precious 
stone ol great value. It consists of clear crystalline suf>phire 


coloured with a small quantity of ferric oxide. It has been 
produced artificially by adding iron instead of chromium to the 
matrix from which the white sapphire crystallizes. 

The Zircon. — The zircon is a very beautiful stone, varying in 
colour, like the topaz, from red and yellow to green and blue. 
It is sometimes met with colourless, and such are its refractive 
powers and brilliancy that it has been mistaken for diamond. 
It is a compound of silica and zirconia. H. Sainte-Claire Devillc 
formed the zircon artificially by passing silicon fluoride at a red 
heat over the oxide zirconia in a porcelain tube. Octahedral 
crystals of zircon are then produced, wliich have the same 
crystalline form, appearance and optical qualities as the natural 
zircon. 

BiiiLiooRAPHY.— .Sir William Trookt s, “ A w I'ormalioii of 
Diamond,'' Pyoc. Roy. Soc. vol. Ixxvi. p. .158; “ Dianioiid.s,” a 
lecture delivered before the Briti.sli A.s.sociatioa .it Kimberley, 
South Africa, 5th Siiptember, 1005, Chemical News^ vol. xcii. pp 
I47» ^59; J- J- Kbelmen, “ Sur la production artificielle dcs 
]nerres dures," Com'ptes renitus, vol. xxv. p. 279 ; “ Sur une nouvelle 
methodc pour obtenir, jiar la voie .scche, des combinations cry.stal- 
lisees, et sur ses a])piications a la reproduction de i>lusieurs esp^ci'^ 
minerales,'* Comptes reiulus^ vol. xxv. j). ooi ; Edmond E'remy anti 
C. l*>il, ** Sur la production artilicielle du corindon, du rubis, et de 
differents silicates cry.st.illisees,” Comptes rcudus^ vol. Ixxxv. p. 
io2g ; C. Friedel, “ Sur Texislence du diamant dans Ic fer meteorique 
de Canon Diablo," Conijnes rcmlns^ vol. cxv. ]>. 1037, vol. c\vi. 
p. 200; If. Moissan, " Etiule de la meteorite dt? Cahon T)iablo,'’ 
Comptes venduSy vol. cxvi. }). 288 ; " Experu*nce.s .sur la reproduction 
du diamant," Comptes renduSy vol. cxviii p. 320 ; " Sur (]uel(jues 
experiences relatives a la ])rej)aratioii du diamant," Comptes reuduSy 
vol. cxxiii. p. 20^); Le Tour elertnqiio (I’aris, 1897); Ei. Sainte-Claire 
Deville and H. Caron, " Sur un nouveau mode de jutiductioii d. 
J etat cristalilsc d'lin certain iioinbre d’esp6ces cliiini(iu«*s et minera- 
logapies," Comptes rendnsy vol. xlvi. j). 7O4 ; Verneuil, " l*ro- 
duclion arlificit‘lle des rubis pai lusioii," ihtd, \ol. cxxxv. ]>. 791 ; 
J. Iloyer, La Synihese dcs pierres pvaieitses (Pans, root)). (W. C.) 

GEMBLOUX, a town in the province of Namur and on the 
borders of Brabant, Belgium, 25 m. S.E. of Brussels on the main 
line to Nanuir and Luxemburg. J'op. (1904) 4643- It is a busy 
place with large railway and engine tvorks, and thii junction for 
several branch lines. On the 31st of January 1578 Don John 
of Austria gained here a signal ^'ictory over the, army of the 
provinces led by Antony de Cfiiignies. 

GEMINI (“ The 'J'wins,” i.e. Castor and Pollux), in astronomy, 
the third sign in the zodiac, denoted by the .symbol 11 . It is 
also a constellation, mentioned by Eudoxus (4th century B.c.) 
and Aratus (3rd century b.c.), and catalogued by Ptolemy, 25 
stars, I'ycho Jlrahe 25, and llcvclius 38. By the Egyptians this 
constellation was .symbolized as a couple of young kids ; the 
Greeks altered this .symbol to tw'o children, variou.sly said to be 
Castor and Pollux, Hercules and Apollo, or Triptolemus and 
lasion ; the Arabians used the .symlx)! of a pair of peacocks. 
Interesting objects in this constellation are : a Clcminorum or 
Castor, a very fine double star of magnitudes 2*0 and 2-8, the 
fainter component is a spectroscopic liinary ; 7/ Geminorum, u 
long period (231 days) variable, the extreme range in magnitude 
being 3-2 to 4 ; f (ieminorum, a short period variable, 10*15 days, 
the extreme range in magnitude being 3*7 to 4*5 ; Nova 
Geminorum, a “ new ’’ star discovered in 1903 by H. H. Turner 
of Oxford ; and the star cluster M.35 Geminorum, a fine and 
bright, but loose, cluster, with very little central condensation. 

GEMINIANI, FRANCESCO (r. 1680-1762), Italian violinist, 
w*as born at Lucca about 1680. He received le.ssons in music 
from Alessandro wScarlatti, and studied the violin under Lunati 
(Gobbo) and afterwards under Corelli. In 1714 he arrived in 
l^ondon, where he was taken under the special protection of the 
carl of Essex, and made a living by teaching and writing music. 
In 1715 he played his violin concertos with Handel at the English 
court. After visiting Paris and residing there for some time, 
he returned to England in 1755. In 1761 he went to Dublin, 
where a ser\^ant robbed him of a musical manuscript on which 
lie had bestowed much time and labour. His vexation at thi.s 
I0.SS is said to have hastened his death on the 17th of September 
1762. He appears to have been a first-rate violinist, but most 
I of his compositions are dry and deficient in melody. His Art 
i of Playing the Violin is a good work of its kind, but his Guida 
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armonica is un inferior production. He published a number of 
solos for the violin^ three sets of violin concertos, twelve violin 
trios, The Art of Accompaniment on the II irpsichord, Organ, ^c., 
Lessons for the Harpsichord and some other works. 

GEMISTUS PLETHO [or Plethon], GEORGIUS {c, 1355-1450). 
Greek Platonic philosopher and scholar, one of the chief , 
pioneers of tlie revival of learning in Western Europe, was 
a Byzantine by birth who settled at Mistra in the Peloponnese, 
the site of ancient Sparta. He changed his name from 
Gemistus to the equivalent Pletho (‘‘ the full "), perhaps 
owing to the similarity of sound between that name and 
that of his master Plato. He invented a religious system 
founded on the speculative mysticism of the Neoplatonists, and 
founded a sect, the members of which believed that the new 
creed would supersede all existing forms of belief. But he is 
chiefly memorable for having introduced Plato to the Western 
world. This took place upon his visit to Florence in 1439, as 
one of the deputies from Constantinople on occasion of the general 
council. Cardinal Bessarion became his disciple ; he produced 
a great impression upon Cosimo de' Medici ; and though not 
himself making any very important contribution to the study 
of Plato, he effectually shook the exclusive domination which 
Aristotle had exercised over European thought for eight centuries. 
He promoted the union of the Greek and I^tin Churches as far 
as possible, but his efforts in this direction bore no permanent 
fruit. He probably died before the capture of Constantinople. 
The most important of his published works are treatises on the 
distinction between Plato and Aristotle as philosophers (published 
at Venice in 1540) ; on the religion of Zoroaster (Paris, 1538) : 
on the condition of the Peloponnese (ed. A. Ellissen in Analekten 
dcr mittel- iind neugriechisrhen Literatur, iv.) ; and the No/iot (ed. 
C. Alexandre, Paris, 1858). In addition to these he compiled 
several volumes of excerpts from ancient authors, and wrote a 
number of works on geography, music and other subjects, many 
of which still exist in MS. in various European libraries. 

See especially F. Schultzc*, Geschichte der Philosophic dcf Renais- 
sance, i. (1874) ; also J. A. Symonds, 7 'he Renaissance in Italy 
(1877), ii. p. i<)8 ; 11 . F. Tozei, “ A Byzantine Reformer," in Journal 
of Hellenic Studies, vii. (1886), chiefly on Pletho’s scheme ol political 
and social reform for the Peloponnese, as set forlh in the pamphlets 
ad(lress(^d to Manuel II. I’alaeoloKus and his .son Theodore, despot 
of I lie Morea ; W. Gass, Gninadius und Pletho (1844), Most of 
Pletho's works wdll he found in J. P. Ali^ne, Patrolo^ia Gfaeca, clx. ; 
for a complete list see Fabricius, DihUotheca Graeca (ed. llarles), xii. 

GEMMI PASS, a pass (7641 ft.) leading from Frutigen in the 
Swiss canton of Bern to Lcukerbad in the Swi.s.s canton of the 
Valais. It is much frequented by travellers in summer. From 
Kanderstog (7J m. by road above Frutigen, which is 12 m. by 
rail from Spicz on the Berne-Intcrlakcn line) a mule path leads 
to the summit of the pass, passing over the Spitalmatte plain, 
where in 1782 and again in 1895 a great avalanche fell from the 
Altels (11,930 ft.) to the S.E., causing on both occasions great 
loss of life and property. The mule path descends on the south 
side of the pass by an extraordinary series of zigzags, made 
accessible for mules (though no rider is now allowcfl to descend 
on mule-back) by a band of Tirolese workmen in 1740-1741. 
They are cut in a very steep wall of rock, about 1800 ft. in heiglit, 
and lead down to the village of Eeukerbad, which is gj m. by 
carriage road past Lcuk above the Susten station in the Rhone 
valley and on the Simplon line. (W. A. B. C.) 

GENDARMERIE, originally a body of troops in France 
composed of gendarmes or men-at-arms. In the days of i hivalrv 
they were mounted and armed cap-ii-pie, exactly as were the 
lordsand knights, wdth whom they constituted the most important 
part of an army. They were attended each by five soldiers of 
inferior rank and more lightly armed. In the later middle ages 
the men-at-arms w'ere furnished by owmers of fiefs. But after 
the Hundred Years’ War this feudal gendarmerie was replaced 
by the compagnies d'ordonnance which Charles \TT. formed when 
the English were driven out of France, and which were distributed 
throughout the whole extent of the kingdom for preserving order 
and maintaining the king's authority. These companies, fifteen 
in number, were composed of 100 lances or gendarmes fully 


equipped, each of whom was attended by at least three arrliers. 
one couiillier (soldier armed with a cutlass) and one varlet (soldier's 
.servant). The slates-general of Orleans (1439) had voted a 
yearly subsidy of 1,200,000 livres in perpetuity to keep up this 
national soldiery, which replaced, and in fact was recruited 
chiefly amongst, the bands of mercenaries who for about a 
century had made France their prey. Hie number and com- 
position of the compagnies d'ordonnauce were changed more than 
once liefore the reign of Louis XIV. This sovereign on his 
accession to the throne found only eight companies of gendarmes 
surviving out of an original total of more than one hundred, but 
after the victory of Fleuriis (ifigo), which had l^ecn dec ided by 
their courage, he increased their number to sixteen. The four 
first companies (which were practically guard troops) were 
designated by the names of Gendarmes irossais, Gendarmes 
anglais. Gendarmes hourgutgunns and Gendarmes flamands, from 
the nationality of the soldiers who had originally composed them ; 
but at that time they consisted entirely of French soldiers and 
officers. These four companies liad a captain-general, who was 
the king. The fifth company w'as that of the queen ; and the 
others bore the name of llie princes who respe( ti\'ely commanded 
them. This organization was dissolved in 178S. The Revolution 
swept away all these institutions of the monarchy, and, w'itli 
the exception of a sliort re\'i\’al of the Gendarmes de la garde at 
the Restoration, henceforward the word “gendarmerie" 
possesses an altogether different significance — viz. military 
police. 

GENEALOGY (from the Gr. yeros. family, and A-oyov. 
theor}"), a pedigree or list of ancestors, or the study of family 
history. 

1. Biblical Genealogies. — 'The aims and methods of ancient 
genealogists require to be carefully considered before the value 
ol the numerous ancestral lists in th(‘ Bible can be properly 
estimated. Many of the old “ genealogies," like those of Greece, 
have arisen from the desire to c‘xplain the oiigin of the various 
groups wdiich they include. Information relating to the sub- 
division of tribes, their relation to each other, the intermingling 
of populations and the like are llnis frequently represented in 
the form of genealogies. The “ .sons " of a “ father " often stand 
merely for the branches of a family as they existed at some one 
period, and since in course of time tribal relations would vary, 
lists which have originated at difftTenl periods will pr<‘scnl 
di.screpancics. It is obvious that many of the Biblical names aie 
nothing more than personifications of nations, tribes, towns, 
&c., which are grouped together to convo} some idea of the bond 
by W’hich lliey were believed to be connected. 

For lht‘ jiersonification ol a ])eo])le or tiilx*, cp (icn xxxiv. 30 
(" Jacob Stiid ... 1 am a lew nieii "), josh. xvii. 14 (" the children 
of Joseph s;iid . . 1 am a niinuMous ]>eople ”), EX. xiv. 25 (“ iC^ypt 

.said, let me flee "), Jos. ix. 7, t Sam. v 10, Ac .see J{, Gray on 
Numbers, xx. 14 [Internnt. Cut. Comm ) 'J'hiis vie find among the 
“.sons" ol japhel . (Ilie nations) (ionuM*, Jfiv*m, Tiih.al ; Canaan 
“begat" Sidon and lletli ; the “sons” ol I.shmael include the 
well-known tribes Kedar and Jetiir ; Jatol), 01 llie svnonym Israel, 
persoiiilie.^ the “ children ol Isiael " (cl. u.se (d “ I,” ' thou " of llie 
Israelites in Dent., and in ixntical ])assages). '1 he recognition ol 
this characteristic usage often Jurnishes an ethnological mleij)ie 
tatioii to tho.se genealogical stones winch obviously do not rel.Ue 
to fx-rsoiis, but to tribes or peojiles personified. The Edomites and 
Israelites are r«*garded as “ luothers " (cl Num xx. 14, l>eu1. ii 4, 
Am. i. 11), and since Esau (Edom) was hoin helon* Ja((d» (Israeli 
il would appear that the Edomites w'cre held 10 he the ohler nation 
The union of two clans is c*\*]>res.sed as a marriage, or tin- wile is the 
teriiloiy which is dominated by the hu:d>an(l (Inhe) ; see (. ALiii*. 
If the woman is not ol noble blood, but is a handmaiden or concubine, 
her children are naturally not iqion th<‘ same footing as those of the 
wife ; consequently the descendants ot Islimael, the son ol Hagar 
(Sarah's maid), are’ infeiioi to Isaac and his de.scendants whilst the 
children of Keturali (“ incenst* ’ ), ;\hrahain's concubine, are .still 
lower— from the I.srachte point ol view. 'I'liis application of tin 
terms of relationship is chaiacteristic 01 the Semites. The “ lather ” 
ot the Rechabites is their head or founder (cf. i Sam. x. 12 : “ who 
is their father ? ”), and a common bond, wliich i.s not neces.sarily 
physical, unites all “ sons," wlu-ther they an* “ sons of the ]irophets " 
(membeis of prophetic guilds) or “ sons ol Belial " (worthless men). 

The interpretation of ethnological or .statistical genealogies 
I may easily be pushed too far. E\ er>’ case has to be judged upon 
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iU own merits; and due albwan.ce must be made both for the 
ambition of the weaker to claim or to strengthen an alliance with 
the stronger, and for the not unnatural desire of clans or indi- 
viduals to magnify the greatness of their ancestry. The first 
step must always be the careful comp^ison of related lists in 
order to test the consistency of the tradition. Next, these must 
he critically studied in the light of all available historical material, 
though indeed such evidence is not necessarily conclusive. 
Finally^ (a) literary criticism must be employed to determine if 
possible the dates of such lists, .since obviously a contemporary 
register is more trustworthy than one which is centuries later ; {b) 
a critical estimate of the character of the names and of their use 
in various periods of Old Testament history is of importance in 
estimating tlie antk|uity of the list ^ — for example, many of the 
names in Chronicles attributed to the time of David are indubit- 
ably exilic or post-exilic ; and {c) principles of ordinary historical 
probability are as necessary here as in dealing with the genealogies 
of other ancient peoples, and attention must l)e paid to such 
features as fluctuation in the number of links, representation of 
theories inconsistent with the growth of national life, schemes of 
relationship not in accordance with sociological conditions, <kc. 

The Biblical genealogies commence with “ the generations of 
the heaven and earth,’’ and by a process of elimination pass from 
Adam and JEve by successive steps to Jacob and to his sons 
(the tribes), and finally to tlic subdivisions of each tribe (cp. 
I Chron. i.-ix. i). According to this theory every Israelite could 
trace back his descent to Jacob, the common fatlier of the whole 
nation (Josli. \ ii. j 7 scq., 1 Sam. x. 21). Such a scheme, however, 
is full oi manifest improbabilities. It demands that every tribe 
and every clan should have been a homogciiLOUs group which had 
preserved its unity from the earliest times, that family records 
extending back for several centuries were in existence, and that 
such a tribe as Simeon was able to maintain its independence in 
.spite of the tradition that il lost its autonomy in very early 
times (Gen. xlix. 7). 'i'be whole conception of the unity of 
the tribes cannot be referred to a date previous to the lime 
of David, and in the older writings a David or a Jeroboam 
was sullicieiitly described as the son of Jesse or of Nebat. The 
genealogical zeal us represented in the Gld IVstament is cliiclly of 
later growth, and the exceptions are due to interpolation (Josh, 
vii, I 18, contrast v, 24), or to the desire to modily or qualify an 
older notice. 'J'his, in the case of Saul (i Sam. ix, i), has led to 
textual c.(jrruption ; a list of such a length as his should have 
reached back to one of llio “ sons ’ of Benjamin (cf. c.g. Gen. 
xlvi, 2x), else it were purposeless. The genealogies, too, are often 
inconsistenL amongst themselves and in contradiction to their 
object, 'riiey show-, lor example, that the population of .southern 
Judah, so far from being Israelite ” was half-Kdomite (see 
Judah), and several of the clans in this district bear names 
which indicate their original affinity with Midian or Edom. 
Moreover, there was a free intermixture of races, and many cities 
had a t^anaanite (i.e. pre-Lsraelite) population which must have 
l.Hjen gradually absorbed by the Israelites (cf. Judg. i.). That 
spirit of religious exclusiveness which marked later Judaism did 
not become prominent before the Deutcronomic reformation (see 
Deutkrunomv), and il is under its influence that the writings 
begin to emphasize the importance of maintaining the purity of 
Israelite blood, although by this time the fusion was complete 
(sec Judg. iii. 6) and for practical purposes a distinction lietwcen 
(.anaunites and Israelites within tlic borders of Palestine could 
scarcely Ins discerned. 

Many ot the geiii'aiogical clat+a .ore intricate. Thus, the interpre- 
lAtioii ol (iiMi. xxxiv. is particularly obscure (see Lfvites ad fin. ; 
Simeon). As regards the sons of Jacob, it is difficult to explain 
their division amontf the four wives of Jacob ; viz. {a) the son.s of 
Lcali arc Reuben, Simeon, l.evi .ind Judah (S. Palestine), ls.siichar 
and /cbulun (in thr north), and Dinah (a.srociatod with Shechein) ; 
(h) of Leah's maid Zilpab, Gad and Asher (E. and N. Palestine) ; 
{(') ot Rachel. Josiqih (Manasseh and Ephraim, f e. central Palestine! 
and Benjamin ; (</! of Rachel’s maid Jblhaii, Dan and Naphtali 

^ G, B t'.ray's Hebtew Ptoper Sames (1890), with his article in 
the P\py)siti>} (Sept. 1897), pp. 173^ 190, should be consulted for the 
application .and ninge of Hebre^>\ names in O.T. genealogies and 
lists. 


(N. Palestine). It has been urged that (&) apid {d) stood upon a lower 
footing than the rest, or were of later origin ; or tliat Biihah points 
to an old clan associated with Reuben (Gen. xxxv. 22) or Edom 
(Bilbao, Gen. xxxvi. 27), whilst Zilpah represents an Aramaean 
strain. Tradition may have combined distinct schemes, and the 
belief that the wives were Aramaean at least coincides with the 
circumstance that Aramaean elements predominated in certain of 
the twelve tribes. 'The number “ twelve ” is artificial and can be 
obtained only by counting Manasseh and Epliraim as one or by 
omitting Levi, and a careful study of Old Testament history makes it 
extremely difficult to recover the tribes as historical units. See, on 
these points, the articles on the several tribes, B. Luther, Zeit, d, 
alttest. Wissens. (1901). pp. i sqq. ; G. B. Gray, Expositor (March 
1902), pp. 225*240, and in Ency, Bib., art. “Tribes"; and H. W, 
Hogg’s thorough treatment of the tribes in the last-mentioned work. 

The ideal of purity of descent shows itself conspicuously in 
portions of Deutcronomic law (Deut. vii. 1-3, xxiii. 2-8), and in the 
reforms of Nehemiah and Ezra (Ezr. ix. 1-4, ii sqq. ; Neh. xiii. 
1-3). The desire to prove the continuity of the race, enforced 
by the experience of the exile, gave the impetus to genealogical 
zeal, and many of the extant lists proceed from this age when the 
true historical succession of names was a memory of the past. 
This applies with special force to the lists in Chronicles which 
present finished schemes of the I^evilical divisions by the side of 
earlier attempts, with consequent confusion and contradiction. 
Thus the immediate ancestors of Ethan appear in the time of 
Hezekiah (2 Chron. xxix. 12), but he with Asaiah and Ileman are 
contemporaries of David, and their genealogies from T.cvi dow'n- 
wards contain a very unequal number of links (1 Chron. vi.). 
By another application of genealogical method the account of the 
institution of priests and Levites by David (i Chron. xxiv.) 
presents many names which belong solely to post-exilic days, thus 
suggesting that the scribes desired to show that the honourable 
families of their lime w'erc not unknowm centuries previously. 
Everywhere wo find the results of much skill and labour, often in 
accordance witli definite theories, but a thorough investigation 
reveals their weakness and often quite incidentally furnishes 
valuable evidence of another nature. 

The intricate Levitical genealogies betray tin* result of successive 
goiivalogists w'bo sought to givi‘ eficct to the development ol the 
hierarclual system (see Levites). 'J'he climax is ri'ached when all 
Levites an* traced back to (»ersbon, Kehath and Merari, to which 
are a.MTibed respectively .\sa])h, Heman and Ethan (or jednthnn), 
'I'he last two were not originally Levites in the lat<*i accepted sense 
of the term (.see 1 Kings iv. 31). To Kehath is reckoned an imjioitant 
subdivision de.sccnded irom Korah, but in 2 ('liroii. xx. 19 the two 
arc distinct groups, and Koiah’s name is that ol an Edomite* clan 
(Gen XXXVI. 5, 14, 18) related to Caleb, and Unis included among the 
desi'endanls of Judah (i Chron. ii. 43). Cases of adjustment, n*- 
distribution and " Levitizing " of individuals are frequent. 'J'here 
arc traces of varying divisions both ol the singers (Neh. xi. 17) and ol 
the Levites (Num. xxvi. 58; Ezr. ii. 40, iii. 9: 1 Chron. xv. 5-10, 
xxiii.), and it is noteworthy that in the case of tlie latter we hav<* 
mention of such families as Hebroni (Hebronite), Libni (Irom l.ibnah) 

ethnics of South Judaean towns. In fact, a .significant number of 
Levitical names find their analogy in the lists of names belonging to 
Jndali, Simeon and even Edom, or are closely connected with the 
family of Moses ; r.g. Mushi {i.e. Mosaite), Geishon and Eleazar (cp. 
Ciershom and Eliezer, sons of Moses). Ihe T.evites bear a class- 
name, and the genealogies show that many of them were connected 
with the minor clans and families ol South J’alustine wliich included 
among them Moses and hi.s kin. Hence, it is not unnatural that 
Obed-edom, for cxamjile, obviously a southerner, should have been 
reckoned later as a Levitc, and tlie w'Oik ascribed by the chronicler's 
history to tht^ closing years of David's life may be influenced by 
the tradition that it was through him these mixed jiopulations first 
attained importance. See further David ; Jew\s; Levites. 

In the time of Josephus ever>' priest was supposed to be able 
to prove Ins descent, and perhaps from the time of Ezra down- 
wards lists were carefully kept. Bui when Anna is called an 
Asherite (Luke ii. 36), or Paul a Benjamite (Rom. xi. 1), family 
tradition was probably the sole support to the claim, although the 
tribal feeling had not become entirely extinct. The genealogies of 
Jesus prefixed to two of the gospels are intended to prove that He 
was a son of David. But not that alone, for in Matt, i he is 
traced back to Abraham tlie father of the Jew's, whilst in Luke iii. 
He, as the second Adam, is traced back to the first man. The 
two lists are hopelessly inconsistent ; not becau.se one of them 
follows the line of Mar}s but because they represent independent 
attempts. That in Matthew is characteristically arranged in 
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three series of fourteen generations each through «re of 
Judah, whilst Luke s passes through an almost unknown son of 
David ; in spite of this, however, both converge in the person of 
Zerubbabel. 

See further, A. C. Hcrvey, Genealogies of Our Lord ; H. von Soden, 
hficy. Bib. 11. col. 1666 sqq. ; B. W. Bacon, Hastings* Diet. Bib. ii. 
pp. 138 scq. On the subject generally see J. F. M'Lennan's Studies 
(2nd ser., ch. ix., “ fabricated genealogies ’*) ; S. A. Cook, Ency. 
Bib. ii. col. 1657 sqq. (with references) ; W. R. Smith, Kinship and 
Marriage (2nd ed., especially cli. i.). (S. A. C.) 

2. Greek and Roman Genealogies. — A passing reference only is 
needed to the intricate genealogies of gods and sons of gods 
which form so conspicuous a feature in classical literature.^ In 
every one of the numerous states into which ancient Greece was 
divided there were aristocratic families, whose genealogie.s as a 
rule went back to prehistoric times, their first ancestor being 
some hero of divine descent, from whom, or from some distin- 
guished younger ancestor, they derived their names. Many of 
these families were, as families, undoubtedly of great antiquity 
even at the beginning of the historical period ; iind in several 
instances they continued to maintain a conspicuous and separate 
existence for centuries. The clement of family pride is prominent 
in the poetry of the Megarian Theognis ; and in an inscription 
belonging to the 2nd century b.c. the recipient of certain honours 
from the community of Gythium is represented as the thirty- 
ninth in direr c descent from the Dioscuri and tl ; forty-first from 
Heracles. Even in Athens, long after the constitution had 
become thoroughly democratic, some of the clans continued to be 
known as Eupatridae (of noble family); and Alcibiadcs, for 
example, as a member of the phratria of the Eiirysacidae, traced 
his origin through many generations to Eurysaces, who was 
represented as having been the first of the Acacidac to settle in 
Attica. The Corinthian Bacchiadae traced their descent back " • 
Heracles, but took their name from Bacchis, a younger ancestor. 
It is very doubtful, however, whether such pedigrees as this wore 
very seriously put forward by those who claimed them ; and it is 
certain that, almost along the whole line, they were unsupporteil 
by evidence,- We have the authority of Pollux (viii. in) for 
stating that the Athenian yeo;, of which there were thirty in each 
»/)/»aTp(a, were organized without any exclusive regard being 
had to blood-relationhip ; they were constantly receiving 
accessions Irom without ; and the public written registers of 
births, adoptions and the like do not appear to have been pre- 
served with such care as would have made it possible to verify a 
pedigree for any considerable portion even of the strictly historical 
period.^ 

'Fhe great antiquity of the early Roman (patrician) genteSy who 
universally traced themselves back to illustrious ancestors, is 
indisputable ; and the rigid exclusiveness with which each pre- 
.served its hereditates gentiliciae or sacra gentilicia is sufiicienlly 
illustrated by the fact that towards the close of the republic 
there were not more than fifty patrician families (Dion, llalic. i. 
85). Yet even in these it is obvious that, owing to the frequency 
of resort to the well -recognized practice of adoption, while there 
was every guarantee for the historical identity of the family, 
there was none (documents apart) for the personal genealogy of 
the individual. There is no evidence that sufficient records of 

^ On the subject gencnilly sec articles “ Geiios ” and “ ('.eiis,” 
by A. 11, Greeiiidge, in Smitli's Dictionary of Greek (ivd Roman 
Antiquities (3rd cd., iSyo), where the chief authorities are given. 

- The fondness of Euripides foi genealogies is ridiculed by Aris- 
tophanes {Acharrtians^ 47). 

All the earlier Greek liistorians appear to have constructed thcii 
narratives on assumed genealogical bases. The four books of 
Ilecataciis of Miletus de dt respectively with the traditions about 
Deucalion, about Heracles and the Tloraclidac, alxjiit the early 
settlements in Peloponnesus, and about those in A.sia Minor ; he 
turther made <i pedigree for liiinsidf, in which liis sixteenth ancestor 
was a god. The works of Tlcllanicus of Lesbos bore titles 
{SevKa\ubvt:ia and the like) which sufficiently explain their nature ; 
his disciple, Damastes of Sigeum, was the' autiior of genca lotrical 
histories of Trojan heroes ; Apollodoms of Athens made use ot three 
books of repea\o7tKd by Aciisilaus of Argos ; Plierecydes ot Lctos 
also wrot<*. ycveaKoyLai. See J. A. F. T6i)ffcr, AtUsChe Genealof^u 
(1880); also J. H. Schubart, Quaestt. geneal. historicae (1832), 
G. Marckscheffel, De genealogica Graecorum po'esi (1840) 


pedigree ware kept during the earlier centuries of the Roman 
commonwealth, although leading houses drew up genealogical 
tables, and their family pedigree was painted on the walls of tlie 
entrance hall. In later times, it is true, even plebeian families 
began to establish a prescriptive right(known as thc;W imaginum) 
to preser\'e in small wooden shrines in their halls the busts (or 
rather, wax portrait m^ks fastened on to busts) of those of their 
members who had attained to curule office, and to exhibit these 
in public on appropriate occasions. Under these imagines 
majorum ^ it became usual to inscribe on the wall their respective 
tituLiy the relationship of each to each being indicated by means of 
connecting lines ; and thus arose tlie stemmata gentilicia^ which 
at a later lime began to be copied into family records. In the 
case of plebeian families (whose stemmata in no case went 
farther back than 366 b.c.) these written genealogies were 
probably trustworthy enough ; but in the case of patricians who 
went back to Aeneas,^ so much cannot, it is obvious, be said ; 
and from a comparatively early period it was clearly recognized 
that such records lent themselves loo readily to the devices of the 
falsifier and the forger to deserve confidence or reverence (Pliny, 
U.N. XXXV. 2 ; Juv. viii. 1). 

Thus, parvenus were known to place the busts of fictitious 
ancestors in the shrines and to engage needy literary men to trace 
back their descent even to Aeneas himself. 

The many and great social changes which marked the closing 
centuries of the Western empire almost invariably militated 
with great strength against the maintenance of an aristocracy 
of birth : and from the tim*. of Constantine the dignity of patrician 
ceased to be hereditary.^ 

3 Modern. — 'J'wo forces have combined to give genealogy 
its importance during the period of modern history : the laws 
of inheritance, jiarticularly those which govern the descent of 
real estate, and the desire tt» assert the privileges ol a hereditary 
aristocracy. But it is long before genealogies are ioiind in the 
possession of private families. The succession of kings and prince.s 
are in the c hroniclc book : the line of the founders and patrons 
of abbeys are recorded by the monks with curious embelli.shmeni 
of legci d. But the famous suit of Scrope against (irosvenor 
will illustrat. .he late aj)pcarance of private genealogies m 
England. In 13S5 Sir Richard .Scrope, lord of Bolton, displaying 
his banner in the host that invaded Scotland, found that his 
arms of a golden Ik'iuI in a blue field were bijrne by a knight of 
the Chester palatinate, one Sir Robert Cirosvenor. He carried 
the dispute to a court of chivalry, wlio-se decision in his favour 
was confirmed on appeal to Ihc king, (irosvenor a.sserted that 
he derived lus right from an aiucstor. Sir Gilbert (Irosvenor, 
who had come over with the Conqueror, while an inlcr\'cning 
claimant, a ( ornish s(|uirc named Th(3mas ( arminowc, boasted 
that his own ancestors had borne the like arms since the days of 
King Arthur’s Round d'able. It is remarkable that in support of 
the false statements made by the claimants ri») written genealogy 
is produced. The evidence of tombs and monuments and the 
reports of ancient men are advanced, but no pedigree is exhibited 
in a case which hangs upon genealogy. It is possible that the art 
of pedigree-making had its first impulse in England from the 
many genealogies constructed to make men familiar with the 
claims of Edward Hi. to the crown of France, a second crop of 
such royal pedigrees being raised in later generations during 
the contests of York and l-ancaster. But it is not until after 
the close of the middle ages that genealogies multiply in men's 
hoiuses and are collected into \’olume.s. The medie^'al baron, 
knight or squire, although proud of the nobility of liis race, 
was content to let it rest upon legend handed down the 
* The chief aiilhonty on .subject is Polybius (vi. 5/) ; see also 
T. Mominsi-n, Romhihes Staatsrerht, i. (1887), p. 442. 

•' .At the funeral ol Dnisiis tJu- unrxgcs of Aeneas, ol the Alban 
kinj^',, of Ronnilus, of the S.ilan** nobles, of Alt us riausus, and ol 
“ tlie rest of the* Clindians ” were exhibil(*d (Tac. Ann. iv. «<) 

® The Koman .stenunata laid, as wilt be seen aflenvanis, meat 
interc;.st lor the oldei mo<l< 5 rn genealogists. K<‘leren( c may l>e made 
to J. Glandorj)'s Dcsiuptio geiUis Antoniac (1557) ; U> the iJesiUjHu. 
grniis Juliae (157b) of the .siime author; .iiid to f Ilnbiiei’s Gcnca- 
logische Ttihellcn See also G. A. Knperti’s Tabulae gevealoguae 
•iive stemmata nohiUss t^ent. Rent. (1704). (X.) 
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generations. The exact line of his descent was sought only when makers. Much raw material of genealogy has been made 
it was demanded for a plea in the king’s courts to support his available for all by the publication of parish registers, marriage- 
title to his lands. j licence allegations, monumentaJ inscriptions and the like, and 

From the first the work of the genealogist in England had that above all by the mass of evidences contained in the volumes 
taint of inaccuracy tempered with forgery from which it has issued by the Public Record Office. 

not yet been cleansed. The medieval kings, like the Welsh Within a small space it is impossible to set forth in detail the 
gentry' of later ages, traced their lines to the household of Eden methods by which an English genealogy may be traced. But 
garden, while lesser men, even as early as the 14th century, those who are setting out upon the task may be warned at the 
eagerly asserted their descent from a companion of the Conqueror, outset to avoid guesswork based upon the possession of a surname 
Yet beside these false imaginations we find the law courts, which may be shared by a dozen families between whom is no 
whose business was often a clash of pedigrees, dealing with tie of kinship. A man whose family name is Howard may be 
genealogies centuries long which, constructed as it would seem presumed to descend from an ancestor for whom Howard was 
from worthy evidences, will often bear the test of modem a personal name : it may not be presumed that this ancestor 
criticism. was he in whom the dukes of Norfolk have their origin. A 

Genealogies in great plenty are found in manuscripts and genealogy should not be allowed to stray from facts which can 
printed volumes from the i6th century onward. Remarkable be supported by evidence. A man may know that his grand- 
among these are the descents recorded in the Visitation Books father was John Stiles who died in 1850 at the age of fifty -five, 
of the heralds, who, armed with commissions from the crown, It does not follow that this John is identical with the John Stiles 
the first of which was issued in 20 Hen. VIll., perambulated who is found as baptized in 1795 Blackacre, the son of William 
the TCnglish counties, viewing arms and registering pedigrees. Stiles. But if John the grandfather names in his letters a sister 
The notes in their register books range from the simple registra- named Isabel Nokes, while the will of William Stiles gives legacies 
tion of a man’s name and arms to entries of pedigrees many to his son and daughter John Stiles and Isabel Nokes, we may 
generations long. To the heralds these visitations were rare agree that reasonable proof has been given of the added genera- 
opportunities of obtaining fees from the visited, and the value tion. A new pedigree should begin with the carefully tested 
of the pedigrees registered is notably unequal. Although it statements of living members of a family. The next step should 
has alwa>'s been the boast of the College of Arms that Visitation be to collate such family records as bible entries, letters and 
records may be produced as evidence in the law courts, few of diaries, and inscriptions on mourning rings, with monumental 
thc.se officially recorded genealogies are wholly trustworthy, inscriptions of acknowledged members of the family. From 
Many of the officers of arms who recorded them were, even by such beginnings the genealogist will continue his search through 
the testimony of their comrades, of indifferent character, and theregistersof parishes with which the family has been connected; 
even when the visiting herald was an honourable man and an wills and administrations registered in the various probate courts 
industrious he had little time to spare for the investigation of form, with parish registers, the backbone of most middle-class 
any single genealogy. Deeds and evidences in private hands family histories. Court rolls of manors in which members of the 
may have been hastily examined in some instances — indeed, a family were tenants give, when existing and accessible, proofs 
herald’s summons invites their production — and monuments which may carry back a line, however obscure, through many 
were often viewed in the churches, but for the mo.st part men’s descents. When these have been exhausted the records of legal 
memories and the hearsay of the country-side made the backbone proceedings, and notably those of the court of chancery, may be 
of the pedigree. The further the pedigree is carried beyond the searched. Few' English households have been able in the past 
memory of living men the less trustworthy does it become. The to avoid an appeal to the chancery court, and the bill and an.swer 
principal visitations took place in the reigns of Elizabeth, James of a chancery plaintiff and defendant will often tell the story of a 
I. and Charles II. N(» commission has been issued since the family quarrel in which a score of kinsfolk are involved, and the 
accession of William and Mary, but from that time onw'ards pleadings may contain the material for a family tree of many 
large numbers of genealogies have been recorded in the registers branching generations. Coram Rege and De Banco rolls may 
of the (allege of Arms, the modern ones being compiled with a even, in the course of a dispute over a knight’s fee or a manor 
care which contrasts remarkably with the unsupported state- airry a pedigree to the Conquest of England, although such good 
ments of the 'I'lidor heralds. fortune can hardly be expected by the searcher out of an un- 

Outside the doors of the College of Arms gemcalogy has now distinguished line. In proving a genealogy it must be remembered 
been for some centuries a favourite study of antiquaries, whose that in the de.scent of an estate in land must be sought the best 
researches have been of the utmost value to the historian, the evidence for a pedigree. 

topographer and the biographer. County histories, follow'ing At the present time the stud}' of genealogy grows rapidly in 
the example of Dugdale’s Warwickshire folios, have given much luiglish estimation. It is no less popular in America, where 
space to the elucidation of genealogies and to the amassing of .societies and private persons have of late years published a vast 
material from which they may be constructed. Dugdale’s number of genealogies, many of which combine the results C)i 
great work on the Emglish baronage heads another host of works laborious research in American records with extravagant aiid 
occupied with the genealogy of English noble families, and the unfounded claims concerning the European origin of the families 
.second edition of “ Cl. E. ('.’s ” show's the mighty dealt with. A family w'ith the surname of Cuthbert has been 

advance of the modern critical spirit. Nevertheless, the 20th known to hail St Cuthbert of Lindisfarne as its progenitor, and 
century has not yet seen the abandoning of all the genealogical one surnamed Eberhardt has incorporated in its pedigree such 
fables nourished by the EUizabethan pedigree-mongers, and the German princes of old times as were found to have Eberhardt 
ancestry of many noble houses as recorded in popular works of for a Christian name. 

reference is still derived from mythical forefathers. Thus the (icnealogy in modern France has, with a few honourable 
dukes of Norfolk, who, by their otTice of earl marshal are patrons exceptions, fallen into the hands of the popular pedigree-makers, 
of the heralds, are provided with a loth-century Hereward for an w'hose concern is to gratify the vanity of their employers. Italy 
am ostor ; the dukes of Bedford, descendants of a 15th-century likewise has not yet shaken off the influence of those venal 
burgess of Weymouth, are traced to the knightly house of genealogists who, three hundred years ago, sold pedigrees cheaply 
Russell of Kingston Russell, and the dukes of Westminster to to all comers. But much laborious genealogical inquiry had 
the mythical Gilbert le Grosvenor w'ho “ came over in the ! been made in Germany since the days of Hiibner, and even in 
train of the Conqueror.” j Ru.ssia there has been some attempt to apply modern standards 

Genealogical research has, however, made great advance I of criticism to the chronicles of the swarming descendants of the 
during the last generation. The critical spirit shown in such \ blood of Rurik. 

works as Round's Sttidtes in Peerage and Family 1901) has | In no way is the gap made by the Dark Ages betw'een ancient 

assailed with effecti\’e ridicule the methods of dishonest pedigree- \ and modem histor}' more marked than by the fact that no 
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European family makes a serious claim to bridge it with its 
genealogy. I'he unsupported claim of the Roman house of 
Massimo to a descent from Fabius Maximus is respectable beside 
such legends as that which made hevis-Mirepoix head of the 
priestly tribe of Levi^ but even the boast of sucli remote ancestry 
has now become rare. The ancient sovereign houses of Europe 
are, for the most part, content to attach thems(‘lves to some 
ancestor who, when the mist that followed the fall of the Western 
empire begins to lift, is seen rallying w'ith his sword some group 
of spearmen. 

Authorities. — Genoalogical woiks have been published in such 
tibimdcjucc that the bibhofj;raphies of tlic subject are already sub- 
stantial volumes. Ainong.st the earlier books from the j>ress may be 
noted Benvenuto de San ('.eorgio's Montisfcrrati marihionnm 
et prinripum regiae propagium sm cesfiionmtujue series (15^5) ; 
Pingouius’s Arbor gentiliiiae Sabaudiac Saxohiiaeque domns (1521) ; 
Gebweiler’s Epitome rcgii ac vetitstissimi ortus Caroli F. et Eerdtuaiidi 
omnittmqnc archidiuum Au^truic et comitum Ilahshurgiensiimt 
(1327); Meyer’s w'ork on the eonnts of Flanders (1531), and J>u 
Boulay’s genealogies of the duke.s of I^orraine (1547). Laier in the 
same etmtury Kemeck of Ilelmstadt jiul forth many works having 
a wider genealogical scojx*, and we may cile 1 Jeiiniiiges’s Geneah>giae 
Saxonicae (1587) and Thratrvm gcncalngti mn and Beiisner’s 

Opu'i genealoginmi catholic um (1580-1502). I'or the ])oli(ieally in- 
convenient falsrmess ol J^'ran^ois de Kosieres’ Siemmata LothaMUginr 
ac Earn durum (1580), wdierein the dukes of Forraine wt're dedii(t‘d 
from the line of t'harleinagne, the author was sent to the Bastilk* by 
the parlement of Paris and his book suppressed. 

The 17th century saw the production in England of Dugdale's 
great Baronage (JO75- 1^76), a woik which still holds a resjroctable 
jjl.ice l)y reason ot its citation of authorities, and ot Sandford’s 
iiistory of the roval house. In th(‘ sanu* ('entuiy Andre Duehe.sne, 
the historian ol the JMoiitTnorencys, J’lcTn^ d’llo/ior, the chronicler 
ol the house of La Koelieloucaiikl, Kittershusius, linhofl, Sjiener, 
Lolinn'iei and many others contributi* to the body ot continental 
genealogies. Pierre d«' Guibours, known as Pr'-re Anselnu* de Ste 
iSlane, ])ubhshed in 1(74 the first edition of his magnitit'*'nt Ifistoiic 
gcnratogicfue de la maison royalc dc France, dc'i paii'^^ giand^ 
opiiicfs de la couronne ct de la maison du rov el des anciena b, crons 
dif loyaume. Oi this encxclojxierlK' woik a third ami complete 
edition a])})eared in 1720 1733. A modem edition under the editor- 
ship ol Potier de ('ouicy liegan to b<- issued m 1875, hut remains 
inconijilete. Among i8th-centnry woik Johann 1 liilmei’s /b/'/n'- 
theca genealogica (1720) and Genealogisihe 1 ubcilen (1725-1733), 
w'ith Leuzeii's commentary on the hitter work (< 175“), niay hr 

signalized, with (hitU'rei’s Jlandbitch der Genccdogic (1701) ami his 
Abnss der Genealogir (1788), the latter an early manual on tin* 
science ol genealogy, llergott’s Genealogia diplomalica augustae 
gentis IJahshuiguae (1737) is the impel lal genealogy compiled by 
the enijx'ror’s own historiogiajiher. 

Modem peeiages in Kngl.ind may be .said to date from that of 
Arthur Collins, whose one-yolnme first edition was published in 
170(1 'I he tiltli edition a)ipeared in 1778, in ('ight volum(*.s, to be 
lepublislusl in 1812 by Sir E^gerton Brydges, the *' Tkijdi.st Hatton ” 
of Disraeli's novel, who corn'cted maiiN' legeiidaiy jiedigrees, besides 
in.serting his own forged descent from a common ancestor with the 
dukes ol riiandos. From this work and from the Irisli ])eerage of 
Lodge (as re-edil<'d ]>y Archdall) most of the later ])eer.iges liave 
quarried their m.Lterial. With these may be named the baronetages 
ol W'otton and Betham. Of modern poj^ular jjeerages and baionet- 
ages that of Ihiike has been ])ublished .since 1822 m many editions 
and now a]ipears yearly. Most important hir the hisfoiian an- the 
Complete Peerage of G. E. Chickayne] (2nd ed , 1 jio), and the 
Complete Baionetage ol the .same author. The Peerage of Smtland 
(lyGi)) ol Sir Robert Doiigla.s of Glenbervie came to a second edition 
in 1813, edited l>y |. P. Wood, and tlic whole woi k has beim leviserl 
find rc-edited by Sii James ikillour T\iiil (J004, Arc ). Of tlie pojuilar 
manuals ot English untitled f.iniilies, iUirke’s Genealogu al and 
Heraldic iHctionary of the Commoners (1833-1S38) i.s now' bioiiglit 
up to tlate from time to time and reissued as the Banded Gentry 

T.i.sts of pedigrees in English printed works are supjjlied by Mar- 
shall’s Genealogist's Guide (1Q03), wdiile jiedigrees in the maniisi ript 
collections ot tile Bnti.sh Museum are imlexcd in tlu' list of R. Sims 
(184c)), Valuabkr genealogical material will be found in sm fi 
periodicals as the Genealogist y the Herald and (ienrabigist, the Topi^ 
grapher and Genealogist y Collectanea topographic a et genenlogicny 
Miscellanea geneab/gic a et heraldica and the Ancestor In German v 
the Dentschef Her old is the organ of the: Berlin Heraldic and Gen<*a- 
logical Society. The Nederlanchche J.eeuw is a similar publication 
in the Low C'ountries. 

Modern criticism of the older genealogical methods wrill !>e found 
in J. II Round’s Peerage and Pedigree y 2 vols (London, loio), 
and in other volumes by the .same author. Tlie Harlei.'in Society 
h.as published many volumes ot the Herald’s Visitations ; and the 
British Record .Society’s publications, supplying a key to a vast 
mass of w'ills. Chancery suits and marriage licences, are of still 
greater importance. The Victoria History of the Counties of England 


includes genealogies of the ancient English county families still 
among the land-owning classes. English ]iedigrees ol the age liefore 
the Conquest are collected 111 W. G. Searl(''s Anglo-Saxon Bishops, 
Kings and Nobles (i8(^g). 

Genealogical dictionaries oi noble French families iiuludi* V ictor 
dc Saint Allais’s Nobiluiire nnieeisrl (21 vols., 1872-1877) and \ubeil 
de la Chen.iye-I)csl)ois' Dictionncuie de la noblesse (15 Mils., 1803 
1870). .\ sumptuous woik oil the genealogy and heraldry of tlie 

ancient ducliy of Sayoy by Count Aiui'rlej' di* began to appear 

in 1863 Spain has Lopez ile Haro’s Nobihano gniealogico de /es 
reves V titulos de Espaha. Italy has flu* I'calro aialdico of 'JVttoni 
and Sal.idini (1841-1848), Litti's Famiglie celehn and an Annitano 
della nobilitd. Such aimiiaJs are now juibhshed moie 01 less inter 
mittently in many Euiopean countries. Finl.md has a Ihddctscap 
och Adels Kalendety Belgium the Annumie de lo iiollessey the Dutch 
Netherlands an Aclehboehy D<*nmark the AUc Is-Gaibng and Jbi.ssi.i 
the Annuaire- of Eimeiin, But chief ot all .such jiuhlications is the 
ancient Almanaih dc (n>lha, containing the iiKMlern kiiishiji ol loyal 
and jirincely Iioii.se.s, and now' ai coiuj^anii'd b\' volumes rleriJing with 
the hoii.ses of ('.erman and Austrian counts and liarons, uiid with 
houses ennobled in modern tunes by patent A nseliil mod(‘rn 
relerence liook lor students ol history is SIoUms’s Manuel d'hislniu 
et de gcnealogie dc tons les etats du globe (iS88 18(13). 'J he best 
manual foi the English g(‘iie.ile.gist is Waltei Rye's Reiotcis atm 
Kecoul Searching (18(17), while an ill-arranged but valualile bibho 
gra]>liv of English and foreign works on the subject is thaf of (ieoree 
Gatfielcl (i8()2). (O. 14a) 

GENELLI, GIOVANNI BUONAVENTURA (1708 i8(,S\ 

CicrTnan painter, was born al Berlin on the 2Stb of Scplenibei 
I7 c) 8. lie w'as the son of Jaiiiis (ieneili, a painter whose land 
scapes are still jirescrved in the Sehloss al Berlin, and grandson 
to Joseph (Jcnclli, a Roman (‘iiibroiderer enijiloyed to found a 
.scliool of gobelins by iM'edi'rick the (ireal. Buona vent lira 
(ienclli first took les.sons from bis father and then beiame a 
student of the Jferlin aeademv. After serving his time in the 
guards he went with a stipimd to Rotik*, wheie he lived Um year*', 
a friend and assistant to Koeh the landscape painter, a colleague 
of the sculptor .h'Tnst HiilmcJ ( 181 1- iSoi ), Keinharl. OvctIxcK 
and Fuhricli, all of wliom made a nanu' in arl. In 1830 hi* was 
commissioned by Hr Hiirtcd to adorn a villa al Leipzig with 
frescoes, hut quarrelling witli this [latroii he withdrc'W to MiimVli. 
where be earned a si aniy livelihood at first, though h(‘ sucnx'ded 
at last in aeejuiring re])ul(‘ as an illustrativt‘ and figiin* drauglits- 
man. In 18 ;(* he wms aj)[)oinLed a proh'ssor at Widmar, wlu-n* 
he died on the i3lh of Novcmiber i8()8. Clcaielli painted few 
pictures, and it is \’erv rare to find his ranvas(*s in piihlic' 
galleru*s, hut there an‘ six of his compositions in oil in the ScJiack 
collection al Munich. The.si* and numerous waler-c’olours, as 
well as dc‘signs for engravings and lithographs, reveal an artist 
ol considerable pow'er whose* ideal was the anticjui', hut wlm 
was also fasrinaled by the work.s of Mielielangelo. 'J hougli a 
German by birth, his sjiiiit w'as unlike tiiat of Overheek or 
Fuliric'L, w’ho.se art wms reminiscent of tlie old masters of their 
own country. He .seemed to hark back lo the laiul of his tat hers 
and endeavour to revive the traditions of the Italian Renaissance. 
Subtle in thought, ami powTrfully com'eiveel, his compositions 
arc usually mythological, but full of matter, energetie and fu ry 
in execution, and markc'd almost invariably by daring effects of 
fore.sliortcning. Iinjiedcd Iw' straitened ni(‘ans, the artist seems 
frcqucmtly to have* diawn from imagination rather than bom 
life, and murh of his anatomy of musc'lc is in coiisccjuence 
conventional and false. lint none the less G(*rielli merits his 
reputation as a bold and imaginative? artist, and his name 
di'.serves to lie remeinhered be.yond the nanow' limits of the 
earlv .scliools of Munic h and W eimar. 

GENERAL (Lat. genernbsy of or n‘lating to a genus, kind or 
class), a ternn which, from its jiointing to all or most of the 
members of a class, the wholt^ of an area, Ac., as opposed to “par- 
li('ular”or to “local,” is hence used in various shades of meaning, 
for that which is jirevalenf, usual, widespread or mi.scellaneoiis, 
indc'finite, vague. It has been added to the titles of \arious 
officials, military officers and others ; thus the head of a religious 
order is the “ superior-general,'’ more usually the “ general,” 
and we find the .same combination in such offices as that of 
“accountant-general,” “postmaster-general,” “attorney-” or 

solicilor-general,”and many others, the additional w'ord implying 
tli.it the* official in question is of siijicrior rank^ as liaving a wider 
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authority or sphere of activity. This is the use that accounts 
for the application of tlie term, as a substantive, to a military 
officer of superior rank, a “ general officer,” or “ general,” who 
commands or administers bodies of troops lai^jcr than a regiment, 
or consisting of more than one arm of the service (see also 
Officers). It was towards the end of the i6th century that the 
word began to be used in its jjresent sense a.s a noun, and in the 
armies of tlic time the “ general ” was commander-in-chief, 
Ihti “ lieutenant-general ” commander of the horse and secon<l 
in command of the army, and the “ major-general ” (strictly 
“ sergeant-major-general ”) commander of the foot and chief 
of the staff. Field marslials, who have now the highest rank, 
were formerly subordinate to the general officers. These titles- 
general, lieutenant-general and major-general — are still applied 
in most armies to the first, second and third grades of general 
officer, and in the French service until 1870 the chief of the staff 
of the army bore tlie title of major-general. In the German 
and Russian services the three grades are qualified by the addition 
of the words “ of cavalry,” “ of infantry ” and of artillery.” 
The French .service pcjssesses only two grades, ‘‘general of 
brigade ” and “ general of division.” The Austrian service has 
two ranks of general officers peculiar to itself, “ lieutenant 
field marshal,” equivalent to lieutenant-general, and Feldzetig- 
mcistcr (master of the ordnance), equivalent to the German 
general of infantry or artillery. Tliere is also the rank of 
“general of cavalry.” The Spanish army still retains the old 
term “ captain -general.” In the German service General 
Ohersl ((’olonel-general) and General FeUheugmeistcr (master- 
general of ordnance) are ranks intermediate between that of 
full general and that of general field marshal. It may be noted 
that during the 17th century “general ” was not confined to a 
commanding officer of an army, and was also equivalent to 
“ admiral ” ; thus when under the Protectorate the office of 
lord high admiral was put into commission, the three first com- 
missioners, Blake, lulward Popham and Richard Deane, were 
styled “ generals at sea.’’ 

G ERECTION (from Lat. generare, to beget, procreate ; genus, 
stock, race), the act of procreation or begetting, hence any one of 
the various methods by which plants, animals or substan' cs are 
jiroduced. As applit^d to the result of procreation, “ generation ” 
is used of the offspring of the same parents, tiiken as one degree 
in descent from a common ancestor, or, widely, of the body 
of living persons burn at or near the same time ; thus the word is 
also used of the age or period of a generation, usually taken as 
about thirty years, or three generations to a century. As a term 
in biology or physiology, generation is synonymous with the 
(ir. /Jtoyu'co-ts and the tier. Zeugjm^, and may comprehend the 
whole history of the first origin and continued reprodurtiun of 
living bodies, whether plants or animals ; but it is irequcnlly 
restricted to the sexual reproduction of animids. The subject 
may be divided into the folU)wiiig branches, viz. : (1) the first 
origin of life and living beings, (2) non-sexual or agamic repro- 
duction, and (3) gamic or .sexual reproduction. For the first two 
of these topics sec Ahiookne.si.s, Biogenesis and Biology ; for 
the third and more extensive division, including (i) the formation 
and fecundation of the ovum, and (2) the development of the em- 
bryo in different animals, see RicpRoniH 'i ion and Embryology. 

GENESIS (Gr. becoming ; the term being used in 

English as a synoi^’m for origin or proces.s of coming into being), 
the name of the first book in the Bible, which derives its title 
irom the Septuagint rendering of eh. ii. 4. It is the first of the 
five books (the Pentateuch), or, with the inclusion of Joshua, of 
the six (the 1 lexatciich), which cover the history of the Hebrews 
to their orcuimtion of Canaiin. The “ genesis ” of Hebrew 
history begins w'ith records of antediluvian times : the creation of 
the world, of the first pair of human beings, and the origin of sin 
(i.-iii.), the civilization and moral degeneration of mankind, the 
history of man to the time of Noah (iv.-vi. 8), the flood (vi. 
g-ix.), the confusion of languages and the divisions of the human 
race (x.-xi.). Turning next to tlic descendants of Shein, the book 
deals with Abraham (xii.-xxv. 18), Isaac and Jacob (xxv. 
XXXV.), the “ fathers ” of the tribes of Israel, and concludes with 


the personal history of Joseph, and the descent of his father 
Jacob (or Israel) and his lircthren into the land of Egypt 
(xxxvii.-l.). The book of Genesis, as a whole, is closely connected 
with the subsequent oppres.cion of the sons of Israel, the revelation 
of Yahweh the God of their fathers (Ex. iii. 6, 15 seq., vi. 2-8), 
the “ exodus ” of the Israelites to the land promised to their 
fathers (Ex. xiii. 5, Dcut. i. 8, xxvi. 3 sqcj., xxxiv. 4) and its con- 
quest (Josh. i. 6, xxiv.); cf. also the summaries Neh. ix. 7 S(|q., 
Ps. cv. 6 sqq. 

The words, “ these arc the generations of the licavens and of the 
earth when they were created ” (ii. 4), introduce an account of the 
creation of the world, which, however, is preced(‘d by ^ a t a 
relatively later and less primitive record (i. i-ii. 3). The 
differences between the two accounts lie partly in tJie style and 
partly in the form and contents of the narratives, i. i-ii. 3 is marked 
by .stereotyped formulae (“ and God [Eldhlml said . . . and it 
was so . . . and God saw that it was good, and there was evening 
and there was morning," &c.) ; it is ])recise and detailed, whereas 
ii. is less systematic, fieshcr and more anthropomorphic. 

The former is cosmic, the latter is local. It is the latter which 
mencions the myst(*rious garden and the wonderful trees which 
Yahweh planted, ami dejiicts Yahweh conversing with man and 
walking in the garden in the cool of the evening. The former, on 
th(j other hand, has an enlightened conception of F.ldhim ; the 
Deity, though grand, is a liiek‘.ss figure ; several antique ideas 
aic uevertlieless preserved. Ttie account of tlie creation, too, is 
different ; for exanii)le, in chap. i. man and woman arc created 
logethiT, whereas in li. tnan is at first alone. The naiveness of the 
story of the creation of woman is in line with the intcrcsl which 
this more popular source takes in the origin or exist nice of jiheno- 
mena, customs and contemporary Iiehefs (ttie garden, tlie naming 
ot animals, etc.). The jirimitive record is continued in tlie .story 
ol Cain and Abel (iv ). when* the old-time problem of Cain's wife 
and the refereim* to other human beings (iv. 14 sc(| ) gave rise in pre- 
critical days to the theory 01 pre- Ada mites, as though Adam and Eve 
were not the only inhabitants of the earth. But all the indications 
go to show that there were at least two distinct ])opular narratives, 
one of which iguore.s the flood. Cain the inurd(‘rc‘i, doomed to be a 
wanderer, now ]>ecomes the builder ot a citv, and his descendants 
introduce various arts (l^^ 2^).* (See the articles ; Adam ; 

Cain; Cosmogony; Enoch; Eve; Lamlch.) From the *' genera- 
tions " of the heavens and the eaith (wliich one would have expected 
at the head of ch. i.) we pass to the “generations of Adam " (v. t). 
The list of the “ Sethites," with its characteristically stereotyped 
framework, has an older jiarallel in iv. 25 seip (with the origin of the 
worship ol Yahweli contr.ist Ex. vi, 2 seq.), and a fragment from the 
same source is found in v. 29. 

Alter the birth of Noah the son of I-amech (v. 29, contrast iv. 
19 sqq.) comes the brief story of the demigods (vi. 1-4). It is no 
part of the account ot the tall or of the flood (note verse 4 and Niini. 
xiii. 33), least of all does it furnish grounds tor the old view of the 
division 01 the human ract* into evil Camiti'.s and God-fearing Sethites. 
7 'he excerpt witli its descnjition of tlic full ot the angels is used to 
form a prelude to the wickedness of man and the avenging flood 
(vi. 5). Noah, the father of Ham, Shem a.nd Japheth, appears as 
the hero in the Hebrew version of the flood (see Dei-UGE ; Noah). 
Diijilicates (vi. 5-8, 9-13) and di.se repancies (vi. 19 sq. contrasted 
with vii. 2 ; or vii. n, viii. 14 contrasted with viii. 8, lo, 12) point 
to the use of tw'o sources (liarmoniziiig jiussages in vii. 3, 7-0). TIu? 
later narrative, which Ix'gins with “ tli<* generations " of Noah 
(vi. 9-22; vii. 6, 11, 13-170, 18-21, 24; viii. i-2rt, 3t> 5, 130, i.piq; 
ix. 1-17), is almo.st complete; note the siqjer.scription and the 
length of the flood (363 days ; according to other notices the flood 
apparently la.sted only (>i or fi8 days). In the earlier source Noah 
collects seven pairs of clean animals, one of each kind ; he sacrifices 
after leaving the ark, and Yahw'ch promises not to cur.so the ground 
or to smite living thing.s again. But m the hi ter, Ik* takes only one 
pair, and subsequently Eldhim blesses Noah and makes a covenant 
never again to destroy all flesh by a flood.- The covenant (character- 
istic of the latest narratives in Genesis) also prohibits the .shedding 
of blood (cf. tlie story of Cain and Abel in the earlier .source). Man- 
kind is now made to descend Irom the three sons of Noah. The 
older story, however, coiitiiiues with another step in the hi.story of 
civilization, and lo Noah is ascribed the cult ot the vine, the abu.se 
of which leads to the utterance of a cur.sc upon C^inaan and a blessing 
upon Shem and Japheth (ix. 20-27). The table of nations in x. 
(“ the generations of the sons of Noah ") preserves several signs of 
composite origin (contrast c.g. x. 7 with vv. 28 sq., Liithm r. 13 with 
V, 22, and the Canaanitc families v. 16 with the dispersion “ after- 
wards," V. 18, iS:c); SCO Canaan; Genealogy; Nimrod. The 
lustory of the primitive age concludes with the story of the tow'er 

^ The abrupt introduction of a small poem (iv. 23 seq.) was long 
ago regarded as due to the use of separate sources (so the Calvinist 
Isaac dc la Peyrere, 1^54). 

“ The divergences of detail, with corresponding stylistic variations, 
were recognized long ago (<J.g. by Father Simon in 1682). 
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of Babel (xi. 1-9), which, starting from a po]nilar etymology of Baliel 
(" gate of God ”), as thoiigli from Balbel (“ confusitm "), ttdls how 
Yahweh feared lest mankind should become too powerfid(cf.iii. 22-24), 
and seeks to explain the origin of the numerous languages in use. 
It is independent ot x., which already assumes a confusion of tongues 
{i>v. 5, 20, 31), the existenc<’ of Babel (i*. 10), and gives a different 
account of the rise of the various races. This incidi'iil in the journey 
eastwards (xi. 2) is equally independent of the story of the Ihduge 
and of Noah's family (see Wellhausen, Piolcpomenn, ji 316). Tlie 
continuation of the chapter, “ the generations of Shorn ” (xi. To-27, 
sec the Shemite genealogy in x. 21 sqq., and contrast the ages with 
vi. j), is in thc‘ same sten’otyiied .style as ch. v., and jirepares the 
way tor the history of the patriarchs. 

The “ generations of Tendi " (xi 27) lead to the introduction of 
the first great patriarcli Abraham (^/.o.).^ '1 here is a twofold account 

of his migration to Tkdhel with his nephew Lot ; the more statistical 
form in xi. 31 sq., xii. 4^, 5 belongs to the latest source. The state- 
ment that tiic ('anaanite was then in the land (xii. (>, cf. xiii. 7) points 
to a time long after the Israelite compiest, when readers needed 
sucli a remiud<*r (so TTobbes in his Lci'irfhan, ifi.*)!). A famine forces 
him to descend into ICgypt, where a storv ot Sarai (here at Jea.st 05 
years of age ; see xii. xvii. 17) is one of three variants of a similar 
peculiar incident (cf. xx. 1-17, xxvi. 6-1. \). The passage is an in- 
sertion (xii 10 xiii. 2 ; xii 9, xiii > se<|. being liarmonislic). Tlie 
thread is resumed in the account of the sejiar.ilion of tlie p.itriarch 
and Ins nephew Lot, who divide the land between them. Abraham 
occupies ('anaan, but moves south to Hebron, whieli, according to 
Josh. xiv. 15, was formerly known as Kn|ath-Arba Lot dwells in 
the basin of the Jordan, ami his history is continued in tin* story 
of tlie destriicliou of Sodom and (lomorrah (xviii.-xix. ; Hos xi S, 
I)<‘ut. xxix. 23 S])cak of Admali and Zi-boim). Lot is saved and 
becomes tlie an(‘(*slor of the Mo.diites and Ammonites, who are 
thu.s closely related to the descendants of Abraham (nolo xix. 37, 
“ unto this day ’*)• The great war with .'\mra]jhel and ('liedoTlaomer 
— the defeat of a world -conquering army bv 31 S men with the 
episode of Melchizedek, noleworthv lor the reference to Jerusalem 
(xiv. 18, cl. Ls Ixxvi. 2), has nothing in common with the context 
(see Auraham ; Mllciu/i.dkk). It treats as individuals tlie jdace- 
n.imes Marnro and Kslicol (\iv 13, cf. Niiin. xiii. 23 seq.). and by 
nuaitioning Dan (7'. 14) anlieijates the events in Josh. xix. 47, Judg. 
xviii. 20- .\ cycle ol narratives deals viih the promise that the 

barren Sarai (Sarah) should bear a cluld wliose de.scendants would 
inhabit tin* land ol (^luaan. The importance of the tradition for tin* 
history <jf Israel exidams both the piomiiience gi\en to it (cl. already 
xii. 7, xiii. 14- 17) and tlieir present eoinplicated cliaractiT (clue to 
repeated r(‘vision). The older narrali\<*s comprise (cf) the promise 
th.it Abrah.'iin shall have a son of his own flesh (xv.) — the* account 
is compo.silc* ; (h) the biitli ot Lshniael, Abi.aham's son by flagar, 

their exile, aiicl Valiweli’s ])ron)ise (xvi,, with a separate framework 
in vv. la, 3, 15 s<‘<i.) before tlie birth ot l.saac ; and (c) the promise 
of a son to S.irai (xviii. 115), now unnlnned with the story of Lot 
and the overthrow oi Sodom. The latest source (xvai.) is marked 
by the .solemn covenant lietweeii Yalnveli and Abrah.im, the reveda- 
tion of God Almighty (Kl-Shaddai, ct. Kx. vi. 3), and (he institution 
of circumcision (otherwise treatecl in Lx. iv. 20, Josh. v. 2 secj ). 
The more elevated character of this source as contrast c*d with xv. 
and xviii is as .striking as the difference ot religious tone in the* two 
accounts of the creation (abovi-). Abialuim now traveds tlience 
(xx. T, Hebron, see xviu. 1), and his advemture in the land of Abiiiie- 
lecli, king of Geiar (xx ), is a dujilic.iie of xii ( iboN'c). It is con- 
tinued in xxi. 22-34, whicli has a close* par.dlel in the lite of Isa.ic 
(xxvi., below). I.s.iac is born in accoidance vith the* divine* promise 
(xviii. 10 at Hebron) ; the scene is tin' south of Palestine*. The 
story of the dismissal ot Hagar and Islim.ud, and the r«*\ elation 
(xxi. 8-21 ) cannot be* sejiarate-el freun xvi. 4 14, wlie-ie vr. <) se*e|. are 
intended to harmonize the passages. .Althoiigli about sixteen ye- iis 
inte*rvene (.sec xvi. jb ; xxi. 5, 8), Lshniaed is a young child wliei li.is 
to be* carne'd (xxi, 13), but the Hebn*w text of xxi. 14 (not, he)we've*i, 
the Se-ptiiagint) cmleavouis to leniove the diserepaiu.y.* “After 
these things" comes the offering of lsa;ic \\fiuh inqdieitlv annuls 
the* saciifice of the first-born, .1 not uiiffiiiiili 11 iite- 111 Pale-sliiit* as 
tlic dim unciat ions jirove (e i. Lz.edv. x\i. 20 .svq , x.\ 20 ; Mii‘ m 7 , 
Is. Ivii 5), and thus marks an adv.ince-, eg. ij[>on the* st irv ot 
Je*p]ilhah's d.iughtcr (Judg. xi ). The* story Tua> be ceaitrasteul with 
the Phoenician account of the sacrifice bv C ieuios (tei be identified 
with El) of his ejiily son, which jiracticallv justified tlie liornd custom. 


^ As early a.s 1085 Jean le ('lerc ob.served that I’r of the C'halejees 
{Chasdim) m xi. 28 antie ijiates Chesrd in xxii. 22, and impiie*el some 
knowledge of the land of the- ('halelae.ins (cf. Lzek i. 3, xi. 24) 

^ Tlie Catholic priest Anelrew du Maes (1370) alte-.ulv pomtc’d to 
the names Hebron and Dan as signs of post-^losaic date. 

Note the repetitions in vv. 2 and 3 ; Abraham's laitli, vv, 4 (j, 
and his ree|uest, v, 8 ; contra.st the time of day, v. 3 and v. 12, .nid 
the dates, v. 13 and v. 16. In vv. 12-15 there: is a relcrence te) the 
bondage in Egypt. 

* These and other chronological embarrassments, now recognized 
as due to the framework of the post -exilic writer (P), have long been 
observed - by Spinoza, 1671. 


The? detailc*d account of the purchase of the cave of Machpclali 
(contrast the bre*vitv of xxxiii. 10) is ol great iniporlanco for the 
traditions of the ])atriatchs, and, like the references lei the death of 
Sarah and Abraham, belongs to tlu* lale-st souive- (xxiii , xxv. 7-11(7).® 
Jlie- idyllic picture ot lile 111 xmv. ])re-sii[)pos('s that Isaac is seiK" heir 
(/•. 3t>) : since this is first st.ited m xxv 5, it is proliable* tliat xxv 3, 
11/^ (and ])orhaps (\ 18) are out ol place- H is notowortliv that 
the ehstrict is Abraham’s n.itne- ])l..e'e‘ (xxiv. 4, 7, id ; contrast the 
BabylDiiian home specified in xi. 28, 31 ; x\ 7^ In xxv. i sqq. 
Abraham takes as wile (hut it)U( iihi nr, 1 ('liroii 1 32 ‘^eej.) Keturah 
(“incense") and becomes the tatlier ot various Aral) liibe.s, r.g. 
Sheba and Dedan { randsons of Cush in x. 7). 

Alter “the generations ol J.shmacl’’ (xxv. 12 sep].) the narrative 
turns (u “tlu* generations of Isaac " (xx\'. K) sipj ). The story of 
the events at the court of Abimelech (xxvi.) tinds a ]>arallel ui the 
now di.sjoint<-d xx., xxi. 22- (4: note the new exfdanaliou of Beer- 
blieba, the relereiice in xxvi. 1 to the parallel ‘ lory m xu , the absence 
ol allusion to xx., and tlu; apjiareiit editorial rett'ieiues to xxi m 
VII 13, iS. On the whole, the story ot Lsiiac’s wile at Gerar is biieler 
and not so elevated as lh.it oi Sarah, but the parallel to xxi 22-^1 
IS nioie detailed. The biilh f)f Ivsnu and Jacob (xx'v. 21- y|) intro- 
duces the story of Jacob s ct.ill when l.saac is on tlu- point of <leath 
(xxvii.). Jacob tle<‘s to L.dciii at Haran to e-.cape h'sau's liatred 
(xxvii. 4T-45) ; but, according to the latest source (P), lie is ch.nged 
by l.saac to go to Paddaii- Aram, and lake a wile there, and lies lather 
liaiistcrs to liim the blessing of Abraham (xxvii. 4^) xxviii o) On 
his way to Haran Ik- stops at Betliel (lornu-rly laiz, according to 
Judg. 1. 22-2()), where a vision prompts liini to accept the Gud ol tli(- 
])l<ice should he return in pi-acc to his fathei's lioiiie (xxviii. 10-22) 
ll(* ]>ass('s to the land ol “ the cliildreii ol tlie east " (xxix 1), ami 
tlie scenes which follow are scartelv situated at Haran, the (amous 
and ancient seat ol the woishij) r)l Hie moon god, but in ihi* deseii 
Here he lesides iiltt-en ye.iis 01 more, and by tlu- daughters of L.iban 
and their handmaidens becomes the “ tatlier " ol the tubes ol Isiaei 
Theio an* miiueroiis li.ues ol composition from dilleieiil souices, 
bill a s.itisf.ictory analysis is impossible.'* '1 he tlighi of j.icob and 
Ins liou.s(’hold (Irom Paddan-Aram, xxxi. j8 J’) leads over “ the 
Ki\er " (r 21, i.r. Hu* Eaiphrab-s) ; Ihough the .‘.even days’ joniney 
of Hus concourse of men and c.HHe suggi-sts that he c.inie to (ulead, 
not from Haran m. distant), hut Itoiu some ni-an-r Jocality. 

This IS to be taken with the evideuei- ag.nust Haran ahe.idy noticed, 
with the n.se of the term “ ciiiJdieii of the east " (x\ix. i ; cf [er. 
xlix 28 ; Lzek xxv. 4, 10), ,ind with tlu: del, ids ol L.ihan’s Kindied 
(xxii. 20-24).’^ 'J he arrival at M.di.iiiaim (“ [two .'*] camps “) gives 
rise to specitjc allusions to the meaning ot tlu* name (xxxii i seq , 
7-12, J3-21); cf. also Hie ))lavs iqion Jabliok, I iai*l ;iiul Penu l m 
xxxii. 22-32. lie meets Lsaii (xxxii. 3*21, xxxiii i-if), anoHu-r 
reieience to J\*nii‘l, “ face ol God, ’’ in v. 10), Imt Hiry ])art. J.acob 
now comes to Siu-cliem "in pi-.'ue " (cf. the plirasi- in xxviii 21), 
wliere he buys land and erects an altar (xxxiii 18 20, cf Alir.'diam 
ill xii. D seq.). Ihere is a leinaikabU* story ol tlie viol.ition of hr; 
daughter Dinah by Shechem, the son ol Ilamor Hu; llivile (xxxiv.). 
It has 1)4 en heavily levised ; note Hu- altein.iling piommenct- of 
Ilamor and Shechem, tlu- condemnation of Sinr-oii a.iui 1 (-vi foi Hu-ir 
vengeanci* (cf. the cuise m xlix. 5-7), the di-sliuclion ol the city 
Shechem by all Hu- .sons ol |.u-ol>, and Hie :5ur\ ival ol the llamoiifes 
as a f.unily cM-iiluru-s latei (xx-\in. 10 judg ix. 28) Tlu* n.irialive 
4 out 111 lies with J.icol)’s ]ourney to Ik thel, tlu- de.ith ol Deborah 
(who ai:c(*iii]).iiiied Kel»ekah to J':de‘4iiu* 144) yeais ])revi(>usly, S4*4- 
xxiv. 59, and Hu- l.ilest souuu- in xw 20, xxx-v- 28), Hu- (Jeath (d 
Kaclu-I {\' XV Tb-20, contra‘T xxxvii. 10), aiul i(*as(-s ,d)rnj)Hy in Hu* 
middle of a S4*iiteuce (xxxv. 22, but .s(-(- xhx 3-.^) 'I'lu- l.iti sl soiiite 
(xxxv. 9' 13, 15, 22'-2<>) gives aiioHii-r acc4)urit of the origin of Hu- 
nanu-s Isuu-l (cf. xxxn. 28) and Ik-thel (t !. xwni H)), aiul Hu; 
genealoey w'ronrjv nu hides Bi-njamiii aiuoiu' (In- --oiis born outsi<l4* 
J'aJestine (vi' 2.} 27i) In narrating J.ierib’s )( isiirely i(-1iini to I.sa.u’ 
at Hebron, Hu- wnlers <|iiit«- kmiok- Hu- m.inv yars whuh havi; 
elapsed since lie Jell liis lather at Hu- po.iit ol dcatli in Bei-rsheba 
(xwii. I, 2, 7, 10, 41). 

“ I'he geiuT.itiou.s of Esau, Hu- s.ime is Ldoin," j>io\id«- inucli 
valualik- niat<*ri;d tor the study ol Israe l's ijv.il (x\x\i) 8 lit; 

ch.ij)lc*r gives yet anoHn-r account of tlu* sej)ai\ l ion of Jatob and 
Ls.iu (with vr 0-8, cl Abrali.im and Lot, xiii 3 -.Mj ), aiul descrilit s 
the l.iltei’s withdrawal to Seir (cf. .alieruly x\\ii ; , x^xin. 1 4, lO). 
It im ludes lists oi di\t*ise origin (eg <'?' 2-3, contrast xxvi. 34, 

xxviii. <j) ; vaiious “ diikt-s " (K V inarg. “ ( hief.s “), or rather 


*’ I'oints of resemblance m xvni with B.il>yk)iiian usage have 
often been c-xaggu* rate* 1 ; comparr.oii “.shows nolt-wor thy difh-rences" 
(T. CL I’inclies, The Old 7 csta*nejif,]K 238; , see Carpentc-r anil Hailord- 
Baltersby, JJexateuch, i. ^>4, Diiver, He//, p 230, ami Addenda. 

® Note, rg., Hie suiMen mtrodurtinn ot xxix 15, Hu- cuiioiis 
jio.sition of v. 24 (due to J'), Hu- doubli* play upon the juirnes Z< biiliiii 
and Josejih, xxx. 20, 2 4 M-fj , tlie internal inlric.icit-s 111 the agreement, 
lb. 71V. 31-43 : the difficulties in the referem t- to the latter m xxxi. 0 
sfjq. (especially r’ 10) 

‘ Se4- bd. Mf-ver (and B Luther), Die Isrutlittn xind xhic Nachbar^ 
siamme (7900), pp 2^8 S(]q : also the shrew'd remarks oi C, T. Bc-ke, 
Onpines btbluae (1834), j)j). 123 sijq. 
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“ thousands or ** clans ’* ; and also the sons *’ of Seir the Horitc, 
i,e. Hdiite clans [yv. 20 seq. and vo, 29 seq.). A summary of Edomite 
kin^b is ascribed to the period bclorc the Israelite monarchy {^v. 

f^nd the record concludes with the “dukes" of Esau, the 
fathe.r of the Edomites {w. 40-43, cf. names in vv. 10-14, 15-19).* 
E'iiially, Genesis turns from the patriarclis to tht; “ generations of 
Jacob ’’ (xxxvii. 2), and we have stories of the “ sons,’* the ancestors 
of the tribes. (In 5cxxiv. tlie incidents which ]irimarily concerned 
Siuieoii jin<l Lev'i alone have, howevei. liticii adjusted to the general 
history of Jacob and his family.) The first place is given to Joseph 
(xxxvii.), ultliough xxxviii. crowds the early history of the family 
of jiiclati into the twenty-two years between xxwii. 2 and Jacob’s 
descent into Kgy])t (see xli. 4^, 47 ; xlv. 6).'-* in xxxvii., xxxix. sqq. 
we have an admirable sj>eciinen of writing (piiti^ distinct in stamp 
Irom tlie patriarclial stories. The romaneci which has here been 
utilized shows an acquaintance with Egypt ; the narratives are 
discursive, not la<x)nic, everything is more detnled, and mon* und<‘r 
tlie inflneiic<i of litijrary art. 'J'he Reuben and Simeon which appear 
in it ate not the characters which we mee.t in xxxiv., xxxv. 22, or in 
the ])ocin xlix. 3-7 ; and the trilies of Ephraim and Manasseh do 
not .scruple to claim ance.stry from Joseph and the daughter of an 
Egyptian jiriest at the seat of the worshiji of the sun-god (xli. 45). 
Th<‘- narratives are composite. Joseph incurs tlie ill-will of his 
bretliieu because of Israel’s partiality or because of his significant 
dreams, lie is at Shechem or at Dothan ; and when the brothers 
seek to.slav’him, Judah proposestluit lit' should be sold to Tshmaelites, 
or Reuben suggests tliat he should be cast into a pit, where. Midianiles 
find an<l Uidnu]) him (xxxvii., cf. xl. 15). 'flio latter .sell him to the 
eunuch Polijih.ir, but he appears in the service of a married house- 
hr)ld(T (xx.xix., the .second clause of v. i harmonizes). Among other 
signs ol dual origin are the alternation of “ Jacob ’’ and “ Israel," 
and the ])romiiience of Judah (xhii 3, 8 ; xliv. 14, 18) or of Reuben 
(xlii. 22, s7). The money is found in a " liag " as the brothers 
eiicani]) (xlii. 27, 2«Srt ; xliii.), or in a “ sat k ’’ wlien they reach home 
(xhi. 8 20, 20-^5, 28/q 30 sq,). When Israel and his family de.scend 
into h-gvi>t, the latest source gives a detailed list whicti agnsss in 
tlio main with tin* Israelite .sulidivisions (xlvi. ^>-27, cl. Num. xx\i. 
and 1 t'liron, ii.-viii.). dh<* f.unihes dwell in tlie land of Goslien^ 
east of the Della, “ for every shepherd is an a,l)omin.itiou unto the 
Egypti ins " (xlv. 10; xlvi. 28-34.; xlvii. 1 ^'») ; or they are in 
tiu* "land oi Kame.ses " (xlvii. 11, and S<'ntuagint in xlvi. 28) ; •* 
foseph’s ])olicy during the j.imiiu' is next (lescrilxul (xlvii. 1*3 *2^), 
all hough it would have Ikmui more in jilaee alter xli. (see ib 3.^). 
'fhere are .several diJluMilties in Jacob’s blessing ol the smis of josi'ph | 
(xlv 111.).* The bl<*s.ing in xHk. is a collection of j»o<*tical passa es I 
jiraising or blaming the various tribes, and must certainlv 
(lat(* .liter the Israelite settlement in Ralestine; see further the 
articles oil the tiilvs. Jacob’s dvirig mslructions to Joseph (xlvii. 
29-31) are ('ontiiiiied in 1. i sqq., his cliarge to his .sons (xlix. 28 
sqq., I’) in 1. 12 s<*<| 11 is sigiiilicaiit that |acob*s body is t.'iken to 

I'alestme, but the iin'lhien 1 el urn to Egvpt ; in spite of a possible 
allu.sioii lo the tamiiie m \k 21, the late chronological scheme would 
imply lh.it it h.ul long ce.ised (see xlv. (», xlvii. 28). 'I'lu' book closes 
with the tleath of Joseph .iboul lifty ye.irs later, after the birth of 
the children ol M.ichir, wlio himself w.is a contemporary of Mos<*s 
torlv veais alter the Exodus (Nnm. xxxii. 30-41). Josepli's bo<ly 
is «Mubalm«‘d, but it is not until the c'oiic biding chaptc'r of the book 
ot Jcjshu.i (xxiv. 32) that his bones find lluur List resting-place. 

( )nlv on the nssumplion that the hook of Gicnesis is a composite 
work is it jo.ssihlc to explain the duplication of events, the varying 
use of the divine names Yahwvh and Eltihlm, the 
po^te" linguistic and .stylistic diffcreru'cs, the internal intri- 
work. ( acies of the subject matter, and the dilTering stand- 
points as regards tradition, chronology, morals and 
redigion.’"' The cumulative effect of the whole evidence is too 
strong to he withstood, and already in the T7lh century it was 
recogni/c‘d that the hook was of composite origin. Immense 
laliour has been spent in tlie critical analysis of the contents, but 
it is only since the work of (Iraf ( 1 SOb) ancl Wellliaiisen (^■>78) that 
a satisfac tory fiterarv hyjiothesis has been found wliich explained 

* It is interesting to find th.it the Spanish Rabbi Isuac (of Toledo, 
A.i). 982 1057), noticing that the roy.il list must be Liter than the 
time ol Saul (also recognized by .Martin Eutlier and otlu-rs), proj>osed 
to a.ssign the. ch.ipler to the age ot Jeho.shaph.it. 

*" Hut tlu‘ chtonedogy is liopelc'ss, .uid only ten ycxir.s are allowed 
according to another and later schemes (xxv. 2(1, xx.xv. 28, xlvii. 9). 

^ (d. the account of the Israelites in Egxq^t, where they are in 
Goshen, uuulh‘ctc-cl by the ]dagiic*s (Ex. viii. 22, ix. 20),or, according 
to another view, ,iie living m the midst of the Egyptians (c g. xii. 23). 

r. 7 breaks the context ; there is re])elition in ?'r. io/» and 13/1 ; 
intercliauge of the n.imes Jacob and Israel ; v. 12 suggests a bk'ssmg 
upon Joseph himsi lf ; and w’ith vv. 15 .si*q (the blessing of the sous, 
not of Jose])h), contrast vv. 20 .sqq. (the singular “ in thee," v. 20). 

® Only the more noticeable peculiarities have been mentioned in 
the preceding columns. 


the most obvious intricacies. The Graf-Wellhauscn literary 
theory has gained the assent of almost all trained and unbiased 
biblical scholars, it has not been shaken by the more recent light 
from external evidence, and no alternative theory has as yet been 
produced. The internal features of Genesis demand some formu- 
lated theory, more precise than the indefinite concessions of 
the 17th century, beyond which the opponents of modern literary 
criticism .scarcely advance, and the Graf-Wcllliausen theory, in 
spite of the numerous difriculties which it leaves untouched, is 
the only adequate starting-point for the study of the book. 
According to this, Genesis is a post-exilic work composed of a 
post-exilic priestly source (J^) and non-priestly earlier sources 
which differ markedly from P in language, style and religious 
standpoint, but much less markedly from one and another.** 
These sources can be traced elsewhere in the ]\*ntateuch and 
Joshua, and P itself is related lo the post-exilic works Ghronicles, 
Ezra and Nchemiah. In its present form Genesis is an indis- 
pensable portion of the biblical history, and consequently its 
literary grow'lh cannot be view^ed apart from that of the 
books which follow\ On internal grounds it appears that the 
Pentateuch and Joshua, as they now read, virtually come in 
betweini an older history by “ Deuteronomic ’’ compilers (easily 
recogniziible in Judges and Kings), and the later treatment of the 
monarchy in Chronicles, where the influence of the circle whii'h 
produced P and the present Mosaic legislation is (juitc discernible. 
There have been stages where earlier extant sources have been 
cut dow'n, adjusted or revised by compilers wdio have incorporated 
fresh material, and it is the later compilers of Genesis who hiwo 
made the book a fuirly knit wd\ole. The technical investigation 
of the literary problems (especially the extent of the earlier 
sources) is a work of great complexity, and, for ordinary purposes, 
it is mon‘ important to obtain a preliminary appreciation of the 
general features of the (‘ontents of Genesis. 

'J'liat tin; r(‘C()rd.s of the pre-historic ogc'S in Gen. i.-xi. are at 
complete variance with modern science and archaeological 
reseanJi is unquestionable.^ Ibil although it is ini- ^ ^ 
possible to regard them any longer either as gennine 
history or as subjects for an allegorical interpretation 
(whii'h >vonld prove the ac-curacy of any rccoril) they are of 
distinct value as Iniman documents. They reflect the ideas 
and though Is of the Ilebrew\s, they illustrate their conceptions of 
God and the universe, and they furnish material for a comparison 
of the moral d(*veIopmcnt of th(* llcbrew^s with tliat of other 
early races. Some of the traditions are closiJy akin to tho.se 
current in ancient Ikihylonia, but a careful and inijiartial ( cun- 
parison at once illustrates in a striking manner the relative 
moral and spiritual superiority of our w'riters. On thesis subjects 
See further ro.SM()GONY ; Dki.ijge.® 

'Ehe records of tlu* patriarchal age, xii. -1. arc very variously 
estimated, although the great majority of scholars agree that 
they are not contemporary and that they canhot be used, as they 
stand, for pre-Mosaic times. Apart from the ordinary arguments 
of historical critici.sm, it is to be noticed that external evi- 
dence does not siipporl tlie a.s.sumption that the records preserve 

On the course of moflern criticism and on the various .sources : 
P, J (Jiulae.'in or Vahwist), E (Ejilirainnle or Elohist), see Dihle 
{Old Test. Cj itn isw). The pas.sages usually assigned to I’ in Genesis 
arc : i, i-ii. qn ; v. T-28, 3f)-32 ; vi. t >-22 ; vii. o (and I'.arts of 7-9), 
II, I3 -tO<i, t 8-21, 24; viii. i-2rt, 3L-5, i3rt, M’lO ; ix. 1-17, 28-2«> ; 
X. 1-7, 20, 22 23, 31 32 : xi. 10-27, 31-32 ; xii. 4/7-5 ; xiii. O, iih>i 2 a ; 
xvi. irt, 3, 15-1O ; x\ii. ; xix 29 ; xxi. 1/7, 2/7-5 ; xxiii. ; xxv. 7-1 irf, 
12-17, *0-20, 2(>b ; xxvi. 34-35; xxvii. qO-xxviii. o; xxix. 24, 28/7, 
29; xxxi. 1S/7 ; xxxih. i 8 n ; xxxiv. i-2rt, 4, 0, S-10, 13-18, 20-24, 
part ol 25, 27-2(> ; xxxv. 9-13, 15, 22/7 29; xxxvi. (in the* main); 
xxxvii. 1 -2a ; xli. 46 ; xlvi. 0-27 ; xlvii. 5-Oa, 7-1 1, 27/7-28 ; xlviii, 
3-7 ; xlix. ifl, 28/7-33, 1. T2-13. 

See on this, especially, S. R, Driver’s Genesis in the “ Westminster 
Commentaries " (seventh ed., K^oq). 

** The tibovc is Ivpieal of modern biblical criticism wiiirh is 
compelled to recognize the human element (and can thus have no 
a priori pre». once]) turns in ap])roaching the Old Testament), but at 
the siimc time reveals ever more deci.sivc?ly the presence of purifying 
iiitluences, without w'liich the records of Israel would have had no 
jHTmanent intcre.st or value. They thus gain a new value which 
cannot be impaired wdicn it is realized that their significance is quite 
independent ot their origins. 
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genuine pre-Mosaic history. There are no grounds for any 
arbitrary distinction between the “ pre-historic '* pre-Abrahamic 
age and the later ag('. External evidence, which rec'ognizes no 
universal deluge and no dispersal of mankind in the third millen- 
nium B.C., throws its own light upon the opening centuries of 
the second. It has revealed conditions which are not refleeled 
in Genesis, and important facts upon which the book is silent — 
unless, indeed, there is a passing allusion to the great Babylonian 
monarch Khammurabi in the Amraphel of Gen. xiv. Any careful 
perusal of modern attempts to recover histori('al facts or an 
historical outline from the book will show how very inadequate 
the material proves to be, and the reconstructions w’ill be found to 
depend upon an interpretation of the narratives which is often 
liberal and not rarely precarious, and to implv sik h reshaping and 
rewriting of the presumed facts tliat the cautious n'adi-r can ])lace 
little reliance on them. Whatever future research may bring, it 
cannot remove the internal peculiarities which eoiubine to show 
that Genesis prt'serves, not literal history, but popular traditions 
of the past. External evidence has j)roved the antiquity of 
various eleriients, but not that of the form or context in which 
they now appear ; and the differenee is an important one. We 
have now a background upon which to view' the book, and, on the 
one hand, it has become ob\’ious that the records preserve— as is 
only to be expected — Oriental eusloms, beliefs and modes of 
tlio’ighl. But it hiis not been demonstrated that these are 
exclusively pre-Mosaic. On the other hand, a belter acquaint - 
anee with the ancient political, sociological and n^ligious con- 
ditions has made it increasingly difficult to interpret the records 
as a whole literally, or even I0 find a place in pre Mosai(‘ Vale.stine 
for the lives of the* patriarchs as they are depicted.^ Isevertlieless, 
though one cannot look to Genesis lor the history of the early part 
of the .second millennium n.c’., the study of w’hat was thought of 
the l^ast, proves in this, as in many other cases, to be more 
instructive than the facts of the past, and it is distinctly more 
important for the biblical sUuh'nt and the theologian to under- 
stand the thought of the ages immediately preceding the founda- 
tion of Judaism in the 5th century n.(\ than the a('tual history of 
many centuries earlier. 

A noteworthy feature is the frequent personification of people's, 
tribes or elans (see Gknkai.cxjv : Hihliial), Midian {i.e, tlie 
Midianites) is a son of Abraham ; ('anaan is a son of 
dhvrse^^ Ilam (ix. 22), and Cush the son of Ham is tlie father 
features. Kamah and grandfathc'r (jf the famous S. Arabian 
state, .Sheba and the traders of Dedan (x. 6 s(|., cf. 
Ezek. xxvii. 20-22). Ikahiiel the father of Rebekah is the brother 
of the tribal names IJz and Ihiz (xxii. 21 s<]q., cf. j('r. xxv. 20, 2^:;). 
Jai'ob is otherwise known as Israel and becomes the father of 
the trilv's of Israel ; Joseph is the fatla.T of ICphraim and 
Manasseh, and incidents in the life of Judah h^ad to the birth 
of IVrez and Zerah, Judaean elans. This person i Heat ion is 
entirely natural to the Oriental, and though “ y)riTniti\e ” is not 
necessarily an ancient trait.' Jt gives rise to what may be 
termed the “ j)rophelical interpretation of history” (S. K. 
])riv(;r, (ienrsis, p. i Ji), where the character, fortunes or hi^lory 
of the apparent individual are jnaetieally descrijUive of the 
fieople or trihe wdiich, according to tradition, is named alter or 
descended from him. The utterance of Noah over (anaan, 
Shem and Japhclh(ix. 25 sqq.), of Isaac over Esau and Jacob 
(xxvii.), of Jacob over liis sons (xlix.) or grandsons (xlA'iii.), 
would have no meaning to Israelites unless they had some con- 
nexion with and inUirest for contemporary life and thnught. 
Tferein lies Die force of tlie description of the wild and inr)cpend»*nt 
Ishrnael (xvi. 12), the “father” of certain w'cdl-knowm tribes 
(xxv. 13-15): or the contrast lietwccn the skilful hunter Esau 
and the (juiet and rcspi'ctable Jacob (xxv. 27), and between the 

’ Se<‘ tlie remarks of \V. K. Smitli, Kuf^.Hisi h'rr. (1S8R), ]»p. 128 
seq. (from the sociological side), and for general consider,* lions, 
A. A. T^'v.m, Cm. Uci\ (iKys), PP- \ B. Jnivf-r, (ienfsis^ 

pp. xl ii. 

“ Cf. Aniosi. IT : i Chron ii. iv (note iv. Tf>), the Book of jidiilfcs 
(see ahov('), and also Arabian iisagi* (W. R. Smith, Kinship and 
Marriae.e, ch. i.). For mod(Tn examples, see K. Jallmann, Orient. 
Stud. Theodor y ifldrkc ((‘d. Bezold, 100b), pp, y,i 2-058. 


tiller Cain who becomes the typical nomad and the pastoral Abel 
(iv. I 15). 'rile interest of the struggles betwx*en Jacob and 
Esau lay, not in the history of iiidi\ iduals of tlic distant jiast, 
but in the fact that the names actually represented Israel and 
its near rival Edom, 'i'hese features are in entire accordance 
with Oriental usage and give expression to current beliel, existing 
relationships, or to a poetical foreshadowing of historical vieissi- 
tude.i. But in the eflort tti understand them as they w'cre 
originally understood it. is very olivious that this metliod of 
interjiretation can be pressed too far. It wouUl be precarious 
to insist that the entrances into i’alestiiie of Abraham and Jacob 
(or Israel) tyjiiried two distinct immigrations. 'J'lie separation 
of Abraham from Lot (cl. l.()tan, an Edomite name), of Isaac 
from Hagar-lslimael, or of Jacob from I'lsaii-Kdorn scan ely 
pioints to tlie relative antifjiiity of the origin of tlie.se non- 
Israelite peoples who, to judge Iroin the evidence, were closely 
related. Or, if the “ sons ” of Jacob had Aramaean mothers, 
to prove that tlio^e which are derived from the wi\ cs were ujion 
a Jiighcr le\'t'l than thf* “ sons ” of the concubines is more (lilin'iilt 
than to allow that certain of the tribes must ha\e contained 
some element of Aramaean blood (ef. 1 Lhron. vii. j.|, and see 
Asher; (jAM; Manasseh). Some of the names are (‘learlv 
not those of knowm elans or tribes (e.g. Abraham, Isaac), and 
mamy of the details of the narrathes olwioiisly have no natural 
cthnologjcal misming. Stories of heroic anei'stors and of tribal 
eponyms intermingle ; personal, tribal and national trails are 
interwoven. The entrance of Jacob or Israel with his .sons 
suggests that of tlu‘ children of Israel. The story of Siimon 
ami Levi at Shechem is clearly not that of two individuals, 
sons of t'le ji.itri.ireh Israel; in fact the story actually u.m‘s the 
term “wrought hilly in Israel” (el. Jud. \x. b, ic.j, and tho 
imlividual Shialum, the son of Hamor, (‘annol b<‘ separated 
f’om lli<‘ city, the scene of lla* iiK'idents. Vet Jacob's lile with 
l.ahan has many purely individual traits. And, InrthiM, there 
inh'rvencs a rianarkable pa.s.sag(‘ with an aixonnl of his ('onOiet 
with the di\in(‘ being wLo fears tla* dawai and is mnvilling to 
n*veal his name. In a hav Aer^e-. tin* “vvre.slhng” {' h -k) of 
jaeob (yadqoh) is associated watli tlie Jabbok {yahlnk /) ; bi.s 
“striving” ' xjdains his nanu' israil : at Peniel lu; sei's “ th(‘ 
f i(‘e o( God," and wduai touehiMl on his vulner.abh' spot- the 
hollow' of th{‘ thigh- he is lamed, henei- “ th(‘ children o1 Israil 
cat not the siiuav of t!ie hip which is upon tlie hollow of tlie 
tiiigdi unto this day ”(xxxii. 24-32). Other examples ol lliefu .ion 
of different features can b(‘ readilv' foniid. 'I’liree divim- beings 
appt'ar to Abraham at the .seared tree of llebmn, and when the 
birth of J.saae (from salnn/y “laugh ”) is hirelold, th<‘ aceonnl of 
Sarah’s be.haviour is nuaely a jiopular and trivial story siiggisled 
by the child's name, (xviii. 12-15 ; see also xvii. 17, xxi. (\ u). 
An extremely fine pa.s.sage tlien desraibes tlie palri.u'eh'.s inter- 
cession for Sodom and Gomorrah, and the, narratr. e pa^M s on 
to th(* catastrophe which explains the Ikaid Sea. and its de^'i rt 
region and lias parallels el.siAvliere (c.g. the Grerk Icf'caid (/f Zeus 
and Henries in Phrygia). J.ot ese.afies to 7 j)i\r, the name gives 
rise to the pun on the “ little ” < ily (\i\. 20), and his wile, on 
looking baok, h(‘eomes one of tliose pillars of salt v.hirli .^lill 
invite .sjkthI lion. I'inally tho u.-lue-s of liis rldldn n .Moal* and 
Aniinou an' oxplaiiied by an im idenl when lie, i.s a cave-dweller 
on a inoiinlain. 

To priiintive minds wliirli speculated ujion i 1 i(‘ “ wliy rinrl \sli<‘n*- 
fore '' ot \vliat tin y saw' .'i-iourid tlu'm, tin* iiairaliM--. ot (/cue-, is 
atloided an aiiswet. 'J'lu'y preserve, in fact, some ot tin* ])<)pular 
lihilosopliy and Iielief of* the ll<-l)ie\vs. 'fhev liirnisli vluU must 
li.ive been a s.itisjat,t()r\' origin ol tin- naiie s I'.dom, Moab and .Nmiiion, 
M.di.inaim and Succotli, Betle'l, lk‘erslieba, Ac. They expl.mi wliy 
SlwolK'm, liellielaud Beerslieba weie.incKUt sanctuaries (sic* fuithei 
below): why the siijieiit v.ii11ie-> along th<‘ ground (lii iq) ; ami 
why the hij) simnv inighl uot he eaten (xxxii 32). To tbe'-e ami a 
hundred other (jiu'stions tlu^ national and tribal slorie'. of wliirh 
no doubt ordv a ^ew lia\'e survived, and of wliidi olliei loi ms, < .n hei 
or l.ib-r, more crude or more o-lineci, were doubtle^.s cuiieiil hiiuisli 
.'11 evidently ;'.di-qu.ite ansvvei Myth and legeiul, laet .iml li( tion, 
the roiumon dock of ord tradition, have been banded down, ami 
thus t on* lilute (,»m: ol th". most valuable ‘>f)iij(es for pojuilar Hebrew 
thought. 

'I he book is not to be judged Irom an}' oi.e sided estimate of its 
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contents, xiy iJie side of much that seems trivial, and even non- 
moral- lor tlie patriarchs themselves arc not saints— it is noteworthy 
how lri*(]uently the narratives are didactic. The characteristic 
sense of collective res])onsil)ility, which appears more incidentally 
in XX. 7, is treated with strikini; intensity in a passage (xviii. 23-33) 
which uses tlic legend ol Sodom and Gomorrah as a vehicle for the 
statement of a familiar piobU in (cl. lizek. xviii., l*s. Ixxiii., Job). 
It will be obseived tluit interviews witli divim* beings presented as 
little difficulty to the piimitive minds of old as to the modem 
nativ<* : ♦‘Veil the idea of intercourse of supernatural beings with 
mortals (vi. 1-4) is to-d-iy equally iTitelligilde. The modern un- 
tutored native has a not dissimilar undeveloped and childlike 
attitude towards the divine, a naive theology and a simple ciiltus. 
The most circumstanti.d tales are told of imaginary ligiires, and 
the most incredibk; tletails clothe the liv(‘s of tlie historical heroes 
of the past. So abundant is the testimony of modern travellers to 
the extent to which ICastern custom and thought elucidate the 
interpretation of the Bilde, that it is very iinjioi taut to notice 
those features which illustrate Genesis. “The Oiiental,** writes 
S. T. Curtiss {fiihf. i,ncra^ Jan. PP- ir>3 s(jt| ), “ is least of all a 

scientific historian. He is the prince of story-tellers, narratives, 
real and imagmative, spring from his Jijis, which are the truest 
portraiture <jf coiuj)osite ratlier than individual Oriental life, though 
narrated undfr forms of iiidividii.d experience." There are, there- 
fore, fUiiny preliminary iioinls which combine to .show that the 
critical .student cannot isolate the book from Oriental life and 
thoiiglit ; its unuiueness lies in the. maiiuer in which the material 
has l)eeu sliaped and the use to which it h.is been pul. 

The Book of Jiiliiltes (not earlier than the 2nd century B.r.) 
presents the history in another form. Tt retains .some of the 
canonical matter, oltcn with eonsiderable reshaping, 
o/rfa/tf?”* omits many details (es])ecially lliose to which exception 
could hi* taken), and adds much that is novel. Tlic 
chronological system of the latest source in Genesis becomes an 
elaborate reckoning of heavenly origin. Written under the 
obvious influence of later religious aims, it is esjiecially valuable 
because onii i an readily compare tlie two methods of presenting 
the old traditions.* 'Hicre is the same kind of personification, 
fresh examples of the “ prophetical interpretation of history,” 
and hy the side of the older “ primitive ” thought are ideas 
which can only belong to this later period. In each case w'e have 
merely a selection of current traditional lore. For example, 
Gen. vi. 1-4 mentions the marriage of divine beings with the 
daughters of men and the birth of NepliilTm or giants (cf. Num. 
xiii. 33). Later allusions to this myth {e.g. Baruch iii. 26-28, 
Book of Enoch vi. sqq., 2 I’cter ii. vK e.) are not based upon this 
passagi * ; thi^ fragment itself is all that remains of some more 
organic written myth which, as is well-known, has parallels 
among other peoples. * Old myths underlie the aeeounl of the 
creation and the garden of Eden, and tniies of other versions 
or forms appear elsewhere in the Old 'lestament. Again, the 
Old 'restament throws no light ujion the redeniplion of Abraham 
(Is. xxix. 2.!), although the Targuiiis and other sources profess 
to be well-informed. Tlie i.solated reference to Jacob's conquest 
of Shechem in Gen. xlviii. 22 must have belonged to another 
context, and later writings give in a later and thoroughly in- 
credible form allied traditions. Tn ITo.sea xii. 4, Jacob’s wrestling 
is mentioned before the scene at Bethel (Gen. xxxii, 24 sqq., 
xxviii. 11 sqq.). The overthrow' of Sodom and Gomorrah is 
described in Genesis (xviii. sei}.), but llosea refers only to that 
of .Admah and Zeboim (xi. S, cf. Deul. xxix. 23, Gen. x. 19) — 
difierent versions ol the great catastrophe were doubtless current. 
Consequently investigation must start w'ith the particular 

' The Book of Jubilees al ,o cnabltxs the .student to test the argu- 
ments biisi'd upon any stiuly restricted to (k'licsis alone. Thus it 
shows that the “ primitive ’’ features of (hmesis altord a criterion 
which is .sociologu id rather th.in chronological. This is often 
iguorecl. For cxiimple, the conveyance of the hehl of Maclq^elah 
(xxiii.) is cons]acuous for the ab.sence of any reference to a written 
contract in contrast to the “ business ” methods in Jer. xxxii. 
This doi's not prove that Gen. xxiii. is early, because writing was 
used in Talestine about 1400 u.c., and, on the other hand, the more 
simple forms of agn'emimt are still iamiliar after the time of Jeremiah 
(r.g. Until, rroveihs). Similarlv, no .safe argument can be based 
upon the institution of blood-revenge in Gen. iv., when one obser\'es 
the undeveloped conditions among the Tnichonites of the lime of 
Herod the Great (Josephus, yl ;i/. xvi. 9, i), or the varying usages 
among modern tiibes. 

• On the Jewish forms, see R. H. Charles, Hook of Jubilees (1902), 
PP- 33 seq. 


details which happen to be preserved, and these not necessarily 
in their original or in their only form. Since the antiquity of 
elements of tradition is independent of the shape in which they 
appear before us, a careful distinction must be drawn between 
those details which do not admit of being dated or located and 
those which do. I'here is evidence for the existence of the 
names Abram, Jacob and Joseph previous to 900 B.t:., but 
this does not prove the antiquity of the present narratives 
encircling them. Babylonian tablets of the creation date from 
the 7th century B.c., but their contents are many centuries 
earlier (viz. the age of Khammurabi), whereas the Phoenician 
myths of the origin of things are preserved in a late form by the 
late writers Damascius and l^hilo of Byblus. Gen. xiv., which 
may preserve some knowledge of the reign of Khammurabi, is 
on internal literary grounds of the post-exilic age, and it is at 
least a coincidence that the Babylonian texts, often quoted in 
support of the gcnuinene.ss of the narrative, belong to about the 
same period and use early Babylonian history for purely didactic 
purposes.** In general, just as the Book of Jubilees, while 
presenting many elements of old tradition, betrays on decisive 
internal grounds an age later than Genesis itself, so, in turn, 
there is sufficient conclusive evidence that Genesis in its present 
form includes older features, but belongs to the age to which 
(on quite indeuendent grounds) the rest of the Pentateuch must 
be ascribed. 

Popular tradition often ignores events of historical importance, 
or, as repeated experience show's, will represent: them in such a 
form that the true historical kernel could never have 
been recovered w'ilhout some external clue. The 
absence of definite references to the events of the grounds, 
Israelite monarchy does not necessarily point to the 
priority of the traditions in Genesis or their later date. Neverthe- 
less, some allusion to national fortunes is reflected in the exalta- 
tion of Jacob (Israel) over ICsau (Edom), and in the promise that 
the latter should break the yoke from his neck.** Israelite kings 
arc foreshadowed (xvii. 6, xxxv. ii, P), and Israel’s kingdom has 
the ideal limits as ascribed to Solomon (xv. t8 , see i Kings iv. 2 1 ; 

I but cf. art. Soi.omon). Judah is promised a w'orld-wide king 
I (xlix. 8-10), though (‘Isewhere the supremacy of Joseph rouses tlic 
joalou.sy of his “ brothers ” (xxxvii. 8). Different dates and 
circles of interest arc thus manifest. The cursing and dispersion 
of Simeon and Levi (xlix, 5-7) recall the fact that Simeon’s 
cities were in the territory of J udah (J oi-h. xix. i, 9), and that tlic 
Lcvitical priests arc later scattered and commended to the 
benevolence of the Israelites. But the curse obviously rcpre.sents 
an attitude quite opposed to the blessing pronounced upon Levi 
by Moses (Dent, xxxiii. 8-1 1). The Edomite genealogies (xxxvi.) 
represent a more extensive people than the references in the 
popular stories suggest, and the latter by no means indicate that 
lulom had so important a career as w'e actually gather from a few 
allusions to its kings (xxxvi. 31-39).'* The references to Philis- 
tines are anachronistic for the pre-Mosaic age, and it is clear that 
the tradition of a .solemn covenant w^ith a Philistine king and his 
general (xxi. 22 seq., xxvi. 26 sqq.) does not belong to the age or 
the circle which remembered the grie\ ous oppressions of the 
Philistines or felt contempt for these uncircumcised ” enemies 
of Israel.** 1 ^'inally, the thread of the tradition unmistak- 
ably represents a national unity of the tw elve sons (tribes) of 

3 A. H. Sayce, Proc. of the Soc. of BibL Arch, (i9«7). PP* I3‘i7* 

* xxviL 27-2<), 39 seq. This is siguiriainlly alti-ri-d in the later 
writings (In!), xxvi. 34 and tlic Targiims). Tt is worth noticing that 
in Jill). XXVI. 35 a new turn is given to Gen. xxvii. 41 by changing 
Isa<ic/R approacliing death (which raises serious difficulties in the 
history cit Jacob) into Esau’s wisli that it may .soon come. 

^ Soo E. Meyer (and B. Lutlier), Die Isracliten and ihe Nachbar^ 
stdmme (iciof)), pp. 38^-380, 4.}J*.|46. 

® Sec l*Hii isriNKs. Tlic CDven.ant with Abimclech may be 
compared with the friendship between David and Achish (i Sam. 
xxvii.), who is actually c.dled Aliimeloch in the heading of Ps. xxxiv. 
(.see I Sam. xxi. 10). If this is a mistake (and not a variant tradi- 
tion) it is a very remarkable one. The treatment of the covenant 
!)y the author of Jubilees (xxiv. 28 sqq.), on the oUicr hand, is only 
iiitelUgihlc when one readls the attitude of Judah to the Philistine 
cities in the 2ud century u.c. ; sec K. H. Charles, ad, loc. 
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Israel ; but this unity was not felt at certain periods of dis- 
organization, and the idea of including Judah among the sons of 
Israel could not have arisen at a time when Israel and Judah 
were rival kingdoms J In so far as the traditions can be read in the 
light of biblical history it is evident that they belong to different 
ages and represent diffetent national, tribal, or local standpoints. 

Another noteworthy feature is the interest taken in sacred 
sites. Certain places are distinguished by tlieopUanies or by the 
erection of an altar (lit, place of sacrificial slaughter), 
and incidents arc narrated with a ver>' intelligible 
piacea, purpose. Mizpah in Gilead is the scene of a covenant 
or treaty bet\vecn Jacob and his Aramaean relative 
commemorated by a pillar (M assebah). It was otherwise known 
for an annual religious ceremony, the traditional origin of which is 
related in the story of Jephthah’s vow and sacrifice (Judg. xi.), 
and its priests are denounced by Hosea (v. i). Shechem, the 
famous city of the Samaritans the foolish nation/’ Ecclus. 1 . 
26), where Joseph was buried (Josh. xxiv. 32), had a sanctuart'* 
and a sacred pillar and tree. It was the scene of the coronation 
(a religious ceremony) of Abimclecli (Judg. ix.), and Rchoboam 
(i Kings xii. 1). The pillar was ascribed to Joshua (Josh. xxiv. 
26 seq.), and although Jacob set up at Shechem an “ altar/’ the 
verb suggests that the original object was a pillar (Gen. xxxiii. 
20). The first ancestor of Israel, on the other hand, is merely 
associated with a theophany at an oracular tree (xii. 6). The IJen- 
jamito Bethel was especially famous in Israelite religious history. 
The story tells how Jacob discovered its sanctity, — it was the 
gate of heaven, — made a covenant wdth its God, established the 
sacred pillar, and instituted its tithes (xxviii.). The prophetess 
Deborah dwelt under a palm-tree near bethel (Judg. iv. 5). and 
her name is also that of the foster-mother of Rehekah w’ho was 
buried near bethel beneath the “ oak of weeping ” (xxxv. 8). 
Bochim (' weeping ’’) elsewhere receives its name when an 
angel appeared to the Israelites (Judg. ii. 1, Septuagint adds 
bethel). I'o the prophets Hosea and Amos the cultus of Tk'thel 
was superstitious and immoral, even though it w'as Yahweh 
himself who was worshipped there (sec bF/niEL). South of 
Hebron lay Beersheha, an important centre and place of pilgrim- 
age, wnth a special niimen by whom oaths were taken (Amos 
viii. T^. see Sept, and the commentaries). Isaac built its altar, 
and Isaac’s God guarded Jacob in liis journeying (xxxi. 2g, 
xlvi. i). This patriarch and his “ brother ” Ishmael are closely 
associated with the district south of Judali, both arc connected 
with Beer-lahai-roi (xxiv. 62, Sept. xxv. 1 1). w'l}ose fountain was 
the scene of a theof)haiiy (xvi,), and their traditions arc thus 
localized in the district of Kadesli famous in the events of the 
Kxodus (cf, xvi. 14, xxi. 2J, xxv. j8, Ex. xv. 22), (See Exodus, 
Tup:.) Abraham planted a sacred tree at Beersheba and invoked 
“the everlasting (iod ” (xxi. 33). but the patriarch is more 
closely identified with Hebron y whicli had a sanctuary (cf. 2 Sam. 
XV. 7 seq.), and an altar which he built “ unto V^^ahwch ” (xiii. itS). 
The sacred oak of Mamre was famous in the time of Josfjphus 
{B.J. iv. Q, 7), it was later a haunt of “angels” (Sozonien), and 
ronstantinc was o])liged to put down the heathenish cultus. 
The place still has its holy tree, beneath the oak there appeared 
the three divine beings, and in ihccaveof Maehpelah the illustrious 
ancestor and his wife were buried. The story of his descent into 
Egypt and tlie plaguing of Pharaoh is a secondary ins(‘rtion 
(xii. lo-xiii. 2). and where the patriarch appears at beersheba it is 
in incidents which tend to connect him with his “ son ” Lsaac. 
There is a very distinct tendency to emphasize the importance of 
Hebron. Taken from primitive giants by the ncm-Israelitc cKin 
Gileb {q.v,) it has now become predominant in the patriarchal 
traditions. Jacob leaves his dying father at Beersheba (xxviii. 
10), but ac(x>rcling to the latest source be returns to him at Hebron 
(xxxv. 27), and here, north of beersheba, he continues to live 
(xxxvii. 14, xlvi. 1-5). The cave of Maehpelah became the grave 
of Isaac, Reliekah and Leah (but not Rachel) ; and though Jacob 

^ In 2 Sam. xix. 43 (original text) the men of Israel claim to l)C 
the first-bom rather than Judah; cf. i Chron. v, 1 seq., where tlie 
birthright (after Reuben wa.s degrarlcd) is explicitly conferred upon 
Joseph (Ephraim and Manasseh). 


appears to be buried beyond the Jordan, it is the latest source 
which places his grave at llehron (1. i-i i and 12 seq.). So in still 
later tradition, all the sons of Jacob will) tl»e exception of 
Jo.seph find their last resting-place at Hebron, and in Jewish 
prayers for the dead it is besought that their souls may be 
bound up with those of the patriarchs, or that they may go to the 
cave of Maehpelah and thence to the C herubim.*^* The increasing 
prominence of the old C:ale])ite locality is not the least interesting 
phase in the comparative study of the patriarchal traditions. 

The association of the ancestors of Israel with certain sites is a 
fetiture which finds analogies even in modcan Palestine. I'hcre 
are old centres of cult which have never lost the veneration of the 
people : the shrines are known as the tombs of saints or u'ahs 
(patrons) with such orthodox names as St George, Elijah, 8:c. 
Traditions justify the reputation for sanctity, and not only are 
similar stories told of distinct figures, but there are varying 
traditions of a single figure.* The place.s liave retained their 
sacred character despite political and rt^ligious vicissitudes ; 
they arc far older than their present names, and such is the ( oii- 
servatism of the east that it is not surprising when, for exiirnplc, 
a sacred tomb at Gezer stands quite close to the .site of an ancient 
holy place, about 3000 years old, the existence of which was 
first made known in the course of excavation. (Genesis ])rcscrves 
a selection of traditions relating to a few of the old Palestinian 
centres of cult. We cannot suppose that these first gained their 
sacred character in the pre-Mosaie patriarchal ” age ; there is in 
any case the obvious difficulty of bridging the gap between the 
descent into Egypt and the Exodus, and it is clear that wIkmi 
the Israelites (mtcred Palestine thty came among a pt*ople whose 
religion, tradition and thought were fully established. It is only 
in accordance with analogy if stories were current in Israel of 
the institution of the sacred places, and closer study sliows that 
we do not preserve tlie original version of these traditions.'* 

A venerated tree in modern Palt'sline will owe its .srmrtitv 
to .some tradition, associating it, it may b(‘, with some 
saint ; the Israelites in their turn held the belief that the 
sacred tr(‘c at Hebron was one beneath whicli tlieir first an- 
cestor sat when three divine beings ri;vealed themscJves U> him. 
But it is noteworthy that ^'ahweh alone is now prominent ; 
the tradition has been revised, apparently in writing, and, later, 
the author of Jubilees (xvi.) ignores the triad. At Beer-lahai-roi 
an VA (“ god ”) appeared to Hagar, whence the name of her 
child Tshmael ; but the writer jwefers the unambiguous proper 
name Yahweh, and, what is rnorc‘, the div'ine being is now 
Yahweh’s angd— the Almighty’s subordinate (xvi.). The older 
traits show themselves partly in the manifestation of various 
Els, and yiartly in the crudcT anthropomoryihism of th(‘ earlier 
sources. Later hanrls have by no m(‘ans eliniinated or modified 
them altogether, imd in xxxi. 53 one can still perceive that the 
present text has endeavoured to obscure the older belief lliat 
the (yod of Abraham was not the God of his “ brother ” Nahor 
(sec the commentaries). 'J'lie sarrrd pillar erected by Jacoii at 
bethel was solemnly anointed with oil, and it (and not the filace) 
was regarded as the abode of the Deity (xxviii. t8, 22). 'J’his 
ay^ees with all that is known of sUmc'-cults, but it is (|uitc obvious 
that this interesting example of popular belief is far bclcnv the 
rcligioii.s ideas of the writer of the eliapter in its y)rf.scnt form.^* 
There were many plan's where it could he said that ^’ahweli 
had recorded his name and would bless his worshippers (I'.x. 
XX. 24). They were abhorrent to the athanced etliieal leaching 
of prophets and of lho.se imbued with the .syfirit of Deuteronomy 
((‘f. 2 Kings xviii. 4 with 7/. 22), ami it is jiatcnt from Jeremiah, 

® Cf. Josej)fius, Aniiq. ii. 8, 2 ; Teal of xii. Patnarchs ; Acts vii. 
16 (where Shechem is an error) ; 0' -»teih y and bo.x, and 

Worship of the Synaf>ogue, p|». 340 seq.; M. G. J.):uiqaei, in Church 
and Svnagofnte (iqoq), p. 78. 

Sec J. P. Peter.s, Latlv It eh. Story (1904), pp. 81 .stpp ; S. .\. 
Cook, Relig. of /Inc. Pftlestine (i(»o8), ]>]>. Oj srpj. 

* In like manner the I3al)yloiii:in story of tlie flood ha.s be»*n levised 
and adapted to tlie Ilohiew Noah (cf, Nippur, ad. fiu.). 

* Tlie writer in Jub. xxvii. 27 treats the piltir as a “sign.” 
Another uw lul example of revision is to be found in Josh, xxii., 
where what was regarded (by a revist*r) a.s aii object unworthy oi 
the religion of Yahweh is now merely conmieiuorative. 
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Ezekiel and Is. Ivi.-lxvi. that even at a late date opinion varied 
as to how Yaliweh was to be served.^ It is significant, therefore, 
tluit the narratives in Genesis (apart from P) reflect a certain 
tolerant attitiah* ; there is much that is contrary to prophetical 
thought, but e\'en the latest compilers have not obliterated all 
fcatun's that, from a strict standpoint, could appear distasteful. 
Although the pi h-stly source shows howtJie lore could be reshaped, 
and |iil)il(*es rtiyircscnts later efforts along similar lines, it is 
evident that for ordinary readiTs the patriarchal traditions could 
not be ynesented in an entirely new form, and that to achieve 
their aims the writers could not be at direct variance with 
current thought. 

It will now' be understood wliv several scholars have sought to 
recover e.'irlier forms of the traditions, the stages through wuich the 
maleri.il h.is j)asscd, and tlie j)l.'U'e ol the earlier lorms and stages 
in the history and ndigion ol Israel. These labours are indispensable 
lor scieiildic biblical study, and aie most fruitful wdieii they depend 
upon I omprelu-nsive methods ol research When, tor example, 
one ol)si;rvi-s thf usual foi ms ot hero-cult and the tendi’ucy to reg.iid 
the nceu])<iut of the modern sacred sluine as the ancestor ol his 
clients, deeper sigiiiiicance is attached t(j I lie relerencs's to the pto- 
tective care of Aliraham and Israid (Is. Ixiii. lO), or to the inollierly 
sympathy of K.icliel ( Jer. xxxi. 13). And, again, when one perceives 
I lie tendency to look upon the alleged anci'sior or ivch as an almost 
divme Ix’ing, tlii'.re is much to b(“ said lor the view that the patriarchal 
hgiiies were eiulowed by popul.ir ojiiiiion wslh di\iue attributes. 
Hut here the sa.iue exleni.d evidence warns us that these considera- 
tions tlirow no Jiglit upon the original signilu.ani <' ol the yhitriarclis. 
It is im|)ossil)l(; (o recover the earh<*st traditions Irom the present 
narr.itives, and these alone ofler sulfRienlly iierpk'xing jiroblems.- 

i'Yom a careful survey oi all tlie accessilile material it is beyond 
doubt that (icncsis preserve.s only a selection of traditions of 
various ages and interests, and often not in their 
interest" urigiiud form. W'c liave relatively little tradition 
irom North Israel ; Ifeersheha, IJeer-lahai-roi aiul 
Ilehroii are more prominent than even Jfethel or Sheehem, 
while tlierc are no stories of (lilgal, Shiloh or Dan. \v{ in the 
nature of the ease there must have been a great store of local 
tradition aecessilile to some writers and at some jjeriods.'* 
Interest is taken not in IMiocnieia, Damascus or the northern 
trif).‘s, |)ut in the east and south, in Gilead, Ammon, Moah and 
Ishmaeh Particular attention is paid to ImIoiii and Jacob, and 
there is good evidmiee lor a ( lose relationship between Palomite 
and allied names and those of South I’alestinc (ini luding Simeon 
and Judah). l*'.spe(’iany signitieant, too, is the interest in tradi- 
tions which affected tlie South ol Palestine, that distrii t winch is 
of importance for the hisUirv of Israel in the wilderness and of 
the Levites.'* li is noteworthy, therelorc, that while different 
peoph's had their own theories of their earliest hislor\ , the first- 
liorn of the first human pair is Gain, the eponviu of the Kenites, 
and tile ancestor ot the beginnings of civilization (iv. 17, 20-22). 
'riiis “ Kenite ' version had its own view of the institution of 
tli(‘ worship of Vahweli (iv. 2b); it appears to have ignored 
ihe Deluge, and it implies the existence of a fuller corpus of 
written tradition. Elsewhere, in the records of tlie Exodus, 
there are traces of specific traditions associated with Kadesh^ 
Kinites, Galeh and Jerahmeel, and with a movement into 
Judtdi, all originallv indepiuulcnt of their present context. Like 
the proinineiice of the traditions of ITehron and its hero Abraham, 
these features cannot he nuTily casual.''’ 

‘ I’Oi populcir religious thought .md yiiaclice (often described as 
pie-pioplu tical, though iioii piojilud u .il would be a safer term), see 
ili:URi:w Ui'i.ioioN. 

- Among rt'cr'iit (dforfs to I'md and exyilain mythic.d elements, see 
espei'iiilly Stiickeii, A^trdluivfhni \ II \\'inckler, ijOtchuhte Israels^ 
\ol. 11. ; .md 1’ JenstMi, />a.s ihl^iawist h-h'pos in dit WilthtefatHr. 

■■■ Ag.iin the .in.ilogy ol the modern I'.ist i.s iiistriu li\t' Kspet ially 
interesting .ne tlie tr.ulitions ussoi'i.ituig tlie same ligme or incident 
with W'ulely separ.ib il localities. 

* See Exodus, rui: ; I. rviTKs. On this feature see Luther and 
Mever, e/’ itL pp. 1 3S s(H|., 2.17 •'qt]., 250, 270, b Their 

lesearches on this subject are indis])ens.'it>l<' ior a critical study of 
Genesis. 

•' 'I'he notion of an h've {haK'wah, " serpent ”) as the first woman 
may be con |ectiirally associated with (u) the Iretpient traditions ol 
tlie scrpent-ongin ot cl.'ins, and (/d with evidence which seems to 
conne* t the Levites and allied tamili<*s with some kind of serpenl- 
eult (see Mever, i)/>. cit. pp. 1 lo, .j20 se<]., .14 ami art. Skri’E.vt- 
WoRsnir). The account cd mankind as it now reads (ii. seij.) is in 


The fact that one i.s not dealing -with literal history complicates 
the question of the nomadic or scmi-nomadic life of the Israelite 
ancestors.'* Tliey ate tent -dwellers, shepherds, sojourners (xvii. 8, 
xxiii. 4, xxviii. 4, xxxvi. 7, xxxvii. 1), and we breathe the air of the 
open country. Hut the impression gained from the narratives is 
ot course due to the n.arrators. The movements of the jiatriarchs 
serve mainly to connect them with traditions which were originally 
independent. When Abraham separates from Lot he settles in 
“ the land of Canaan,” while Lot dwx lls in ” the cities ol the plain ” 
(xiii. 12). Isaac at Beersheba enters into an alliance with the 
i’hilistines (xxvi. T2 si|c|.), while Jacob scenes to settle at Sheehem 
(xxxiv.), and there or at Dothan, a few miles north, his sons pastime 
their lather's flock (xxxvii. 12 sciq.)."^ Indeed, according to an 
isolated fragment Jacob conquered Sheehem and gave it to Joseph 
(xlviti- 22), and this tradition underlies (and has not given birth to) 
the late and lantastic stories of his warl.ire (Jnl). xxxiv. i-o, 
Test, ot Judah iii.). Judah, also, is icjire.sented as settling among 
the Gamuinites (xxxviii ), and Simeon marries a Canaanite— accoril- 
ing to late tradition, a woman ol Zephath (xlvi. lo ; Jub. xxxiv. 20, 
xliv. 13; see Judg. i. 17). These representations have been .sub- 
ordinated to others, in jiarlicular to the descent into Egypt of J.acoli 
(Israel) and his sons, .mil the Exodus ot the Isiaelitis. Hut the 
critical study of these events rai.ses very seiious liistorical ])rc>bl(’ms. 
Abraham’s grandson, with his f.imily -- a mere h.aiidtul of i>eo])le 
went dow'n into Egypt during a lamim; (cf. Abraliam xii. lo, and 
l.s.aac xxvi. 1 seq.) ; 400 years pass, all memory of w'hich is practically 
obliterated, and the Jsraeliti? nation conqiosed ol similar .subdivisions 
leturns. Although the later genealogies Irom Jacob to Moses allow 
tuily lour generaiions (cf. tien. xv. iD), the dilticiiltics are not re- 
moved. Josejih lived to see the children ol Machir ( 1 . 2^, note Ex. 
1 8), though Machir received Gilead Irom the hands of Moses (Num. 
xxxn. 40) ; J.i‘vi discended with Kehath, who Incaiiie tlie graml- 
lather ol Aaron and Mo.ses, wlule Aaion manied a de.sceiidaiit in 
the tilth generation Irom Jiidali (Ex. vi. 23). On the other hand 
the gcne.'ilogies in 1 Chroii. 11. sipj. an^ indejicndi'iil ol the Exotlus ; 
liiphraim’s children raid Gath, his daughter founds certain cities, 
.ind Manasseh lias an .\rani.ieau concubnu* who becomes the mother 
ol Machir (1 Cliroii. vii, 14, 20-24).’’ Mon'over the whole course c»l 
the inva.sion .iiid settlement ot Israel (under Joshua) Jias no real 
connexion with pre-Mosaic ]?atri.iiclial history. If w'e leinlerpret 
the history ol the faniifv and Us de.sceni into Fgyjit, and belittle 
its iiK re.ise into a ihifion, and il w(* figure to oin.sidves a more grailiial 
occupation of Pal(*stm< , we <iis(ioy Die enliie lonliiiuit}' ol history 
as it was undeistood by lliosc who lompiled the biblical history, 
and we have no evidence ior any coiilidciit reconstruction. With 
such thorougluu'ss h.ive tlu‘ comjulers givc'ii etiect to their views 
tiuil only on i losiu* examination is it loiind that even at a relatively 
lite p»'iiod lundaiiieiilally dilleiiug traditions still (‘xitUefl, and lh.it 
those which bel(>ng<‘(l to iiicU\s which did not HTOgni/e the Exodus 
have b<‘en snliordni ib'd .md .nlpisletl by writins to whom tliis was 
the pioJouiidest event in their 

That the journey of Jacob-Lsrael from his Aramaean relativ'us 
into Palestine hints at some pre-Mosaic iimnigriition is jxissihle, 
hut has not been either proved or dis|)ro\ed. 'Ihe 
details point rather to a reflection of the entranee of 
the children of Israel, elsewhere ascribed lo the leader- nucleus. 
ship of Joshua («/.?'.). ' 1 ‘liough the latter proceeded to 
Giilgal, a variant tradition, now almost lost, seems to have re- 
corded an iiTiinediate journey to Sheehem (Dent, xxvii. i-io, 
Josh. viii. 30“35) previous lo Joshua’s great campaigns (Josh. 
X. .seq., cf. Jacob's wars). His religious gathering at Sheehem 
.several re.spect.s less primitivi* (contra.sl vi. i seq.), and tlie present 
stmy of Gain and his inunler ol Abel really places the ft.rmer in 
an unfavourable light. 

*' See the discussion between H. I) Keidm.ms and G. .\. Smith 
in the Hxfio&itor (Aug.-Oct. i<)o8), and the lorinei\ AUtest. Stuihcn^ 
li. (1908), piis'iim. 

'• xxxiv. (note r. «)) indicates .a possibk' alliance with Shecherniles, 
and XXXV 4 (taken lilei.dly) imjUies a residence long luongh lor a 
ndigious reform to be neeess.iiy. Yet the jue.siml .aim ol the narra- 
tives is to link lt)g,eltn‘r the traditions and emphasize Jacob’s letiim 
trom L.ibaii toliisd\ing lather (xxviii 21 ; xxxi. 3, 13, 18; xxxii. o ; 
XXXV. 1, 27). 

** Cf. rienjamin’s tlcsccndants in i Chron. viii. 0 seq. and six' on 
the naive ami primitive character ot these traditions, Kit tel. com- 
ment. ad. Uh. 

** That there are traditions in Genesis w'hich do not form the 
prelude to Exodus is very generally n'cognizeci by thost* who agri'c 
that the Israelite's after entering I’alestine took over some ot the 
indigenous lore (whether from the Gaiiaanites or trom a jiresumed 
earlier layer ot Isnieliles). This adojitiim ot native traclUiou by 
new settlers, howev'er, e.iiinot be confined to any single ]x*rio<i. 
See blither, Tmther and Meyer, op fit. pp. loS, j 10, 15b, 227 seq., 
254 see] ,414 seq., 433 ; on traditions related to the de'seemt into 
Egypt, ih. 122 sqe]., 151 seej., 2bo ; and on the .story of Joseph 
(eh. XXXV., xxxvii. sep].), as an independent cycle used lo form a 
I connecting link, LiUIut, ih. jip. 14 2- 154. 



GENESIS 


before the dismissal of iht* tribes finds its parallel in Jacob’s 
reforms before leaving for bethel (xxiv. ; cf. v. 26, (icn. xxxv. 4). 
Owing, perhaps, to the locale of the writers, we hear r(‘latively 
little of the northern tribes. Judah and Simeon are the first 
to conquer their lot, and the “ house of Joseph ” ])roceeds south 
to bethel, where the story of the “ weeping ’’ at bochirn finds a 
parallel in the “oak of weeping” (Gen. xxxv. S). In Gen. 
xxxviii. “at that time Judah went dowm from his brethren ” — 
in xxxvii. they are at Shec'hem or Dothan and settled among 
(anaanites, and there is a fragmentary allusion to a similar 
allianeo of Simeon (xlvi. lo). 'I'he trend of tlie tw'o .series of 
traditions is too close to be accidental, yet tlie present .sequence 
of the narrati\'e.s in Joshua and Judges associates them with the 
ICxodus. Further, Jacob's move to Sli.^ hem, bethd and the 
south is paralh'l to that of Abraham, \k\{ his history actually 
rej)resents a twofold course. On the one hand, he is the Aramaean 
(Deut. xxvi. 5), the favourite son of his Aramaean mother. On 
the other, Rebekah Is brought to beer-lahai-roi (xxiv.), Jacob 
belongs to the south and he leaves Reersheba for his lengthy 
sojourn beyond the Jordan. Jlis separation from Fsau, the 
levelation at bethel, and the new' name Israel are recorded twu e, 
and if the entrance into Palestine refiects one elhnol(»gj('al 
tradition, the* possibility that his departiin* from becTslv ba 
reflects another, finds support (a) in the g('n(‘alogies whi h 
associate the nomad “father" of the southern clans ('al. b 
and Jerahmeel with Gilead (1 (diron. ii. 21), and {/>) in the 
liints of an “ exodus ’’ from the district ot Kadesh north 
wards. 

'The history of an immigration into Palestine fnan beyond the 
Jordan would take various shapes in local tradition, fn Gtaiesis 
it i.s preserved from the soutliern point of view. 'The northern 
standf)oint appears when Kacla'l, mother of Jo.seph and benjamin, 
is thj favoured wife in contrast to the despi.sed J,eah, mother o1 
I udah and vSimeon ; w'hcn Jo.scph is supreme among his brethnai : 
and when Judah is included among the “ .sons ” of Israel. It is 
possible that the application of the traditional immigration to 
the history of the tribes is secondary. This at all events suggests 
itself when xxxiv. extends to the history of all the .sons, incidents 
which originally concerned Simeon and Levi alone, and whah 
may have repre.sented the Shechemite version of a “ Levitical “ 
tradition (see Levites). However this may be, it is necessar\ 
to account for the nomadic colouring of the narratives (el. 
IMcver, pp. 305, 472) and the prominence of southern interests, 
and it w'oiild be in acrordaru e w'ith biblical evidence elsewherv 
if northern tradition had been taken over and adapted lo tlie 
standpoint of the southern members of Israel, w ith the incorpora- 
tion of local tradition which could only have originated in the 
south. ^ 'Phesc and other indications point to a late date in 
biblical history. There is a manifest differencT between the 
religious importance of Sheehem in the traditions of Jo.shua 
(xxiv.) and Jacob's reforms when he leaves behind him tlie 
heathen .symbols before journeying to the hol\ site ol bethel 
(Gen. xxxv. 4). 'i'here is e\en some polemic against marriage 
with SluM'hemitcs (xxxiv. ; more emjihatic in Jub. xxx.), while 
in the sttay of the Ilehronite Abraham, bethel ilMlf is avoidt il 
and Sheehem is of little significance. Again, the present object 
of xxxviii. is to trace the origin of certain Judaean sul)di\ ision.s 
after th. death of tlie wicked J\r and Onan. It is purely local 
and is interesUxl in Shelah, and more esjieeially in Perez and 
/erah, naint'S of families or clans of tin* post-exilie age.^ IClse 

' C'f. the late “ Douteronomic form of s wliore a hfro of 

Kenizzite origin (and Ihercfore closely cotiiuh IcjI vulli Calt'b) .st<ui(l.s 
at the In-atl ot tlie Israelite “judges’’; also, tiom another asj)ecl, 
the specifically Jiulaean and anti- Israelite liealmenl ol the, history 
ol the nif naicliy. Jhit in e.ich case the feature belongs to a reUlively 
late stag** in the literary history ol the book.s ; see JrDGFS ; Samuli , 
Books of; 

Mah.dalel (son of Kenan, another form of Tain, v. 12) is also a 
])roininent ancestor in Pen*/. (Neh. xi. 4), and Zerah claiiii<*d the 
renowned sages ol Solomon’s day (i Cliron. ii. f), 1 Kings iv, 31). 
The story implies that Perez surpassed his “ brother’’ clan Zerah 
(x'cxviii, 27-30), aiul in fact Perez is ultimately leekoned tl.e head 
of the Judaean subdivisions (i Chron. ii. 4 sqq ), and tliu.s is the 
reputed ancestor of the Davidic dynasty (Ruth iv. 12, 18 sqq ). 


w'here, in i Chron. ii. and iv., the gcnealogie.s represent a Judali 
composed of dans from the south (Caleb and Jerahmeei) ami 
of small families or guilds, Shelah included. It is not the Judah 
of the nionarchy or of the posl-cxilic baby Ionian- Israelite 
community. But the mixerl elements w'cre ultimately reckoned 
among the de.scendanls of Judah, through Ilezron the “ father " 
of C'aleb and Jerahmeel, and just as the southern groups tinalK 
Iiecame incorporated in Israel, so it is to be observed tlial 
allhongli Hebron and Abrabain have gained the first place in the 
patriarchal history, the lradition.s are no longer sjueilieal!\‘ 
Calebite, but are fiart of the common Isradtc li ritag". 

are taken to a period in biblical history when, though the 
historical sources arc almost inex|)lieably scanty, the narralive.s 
of the past were approaching their present shape. Some time 
after the lull of Jerusalem (^^7 n.i .) there was a inoxfinent Irom 
the .south of Judah northwards to the \icinilv ol Jern.saUni 
(bethlehenijKirjath-jearinijCve.), where, as can be gathered fiom 
J ( hron. li., were congregated Kenite and Rech' bite eomim.nitie.s 
and families of scribes. Names related to tliose oi Fdomite and 
kindred groujis are found in the late g.jnee.logies of both |iiilali 
and benjamin, and recur even among families ol llie iim(‘ i/i 
Nehemiah.'" 'I'he .same obscure period witiie.sscd the acbent ol 
.southern families,’ the rev i\'al oi Ihe Davidic dynasty and its 
mysterious disappi‘arance, tl'c outlavak ol fierce haired oi l .dom, 
the return oi exiles fi*i)ni Rabylonia, tin* .separation ol Judah 
irom Samaria and th(‘ rise ol latter anti-Samarilari feeling, it 
clo.ses with th(‘ reorganization associated with I'lzra and Neherr.iah 
and the compilation oi lh(‘ historiial books in practicallv llieir 
present form, it contains diverse inlerests atul changing staial- 
points by which it is jio.ssible to explain the pres(-n< e ol jnirely 
southern tradition, the soiilheni treatment ol national l.istoiv, 
and the antipathy to northern claim.s. As has already Inn 
iTiimiioned, th(‘ sjiecifieally southern w'ritings have everywhere 
been modified or adjusted to other standpoints, or have luen 
almost (‘ntiiely subordinated, and it is noteworthy, thereiore, 
that in narratives elsewhere vvhith reileet rivalries and conlluts 
among the priestly families, then* is .sometimes an animus 
again.st those who.se nanus and traditions point to a .soiitlieni 
origin (see T.EVj'iEs). 

Thus thi‘ hook of Genesis r(‘pr(‘si‘nls the result of efiort-^ to 
systematize the earliest history, and to make it a worthy [irelude 
to the Mosaic legi.slation which iormed the cliailer ol 
Judai.sm as it w'as estiiblishcd in or about the 5th ' " 
eeiitury It goes back to traditions of the most varied 

cliai'aeter, whose tone wais origiiudly nion* in ai'i'ord with eailier 
religion and thonglit. 'I’hough those have been made more 
edifying, they have not lost their charm and intt*rest. 'I he latest 
source, it is true, is without their freshness and life, b t it is a 
matter for tliankfuliass tbal the simplo compilers w'or»‘ con 
.servutiv(*, and have lufithcr presented a work entirely on the lines 
of b, nor rewTitten their material as was dune by the author ol 
Jubilees and by Jo.sephus. It is obvious that irorn J ubilees alone 
it would have^ been impossible to eonoeivo the form which th" 
traditions had iakem a lew (‘enlnrii s pn vioiisly— viz. in Ge esis. 
Also, fi'orn b alone it would have been ecjiially impossible to 
recover the non-jiric'slly forans. Rut while there is no inirneasiir 
able gulf belvveeii the caiioiii('al book of Gcaiesis and Jubilees, the 
internal .study ol llu‘ iornier reveals traces oi eailier traditions 
most profoundly di'hTenl a-, legard.s tlioiigiil and eonterils. I: 

Thr .syiii[»athi<‘s of IIm-m* Irnditioiis .of as siJfU','' nb*’ as their pre.'ciK c 
ill the canoiiHMl history, which, it must he rcuu-nilxTfd, ullinialcl'' 
passed Ihroagh the hands of jiidaeaii c oin|)il«*rs. 

Nell. iii. o, 14; s< e M«*\('r, pp U”’. -lU' i ^ ('00k, (.iihinl 

Notes on O.'l History, p. 38 n z While tlie evidence points to an 
carl v close relationship .iinoii'; S Pale- liman grouj^s (ha!(nn, I'-hmiw 1 . 
«Sc, ; cf. Meyer, j). 4 pO, there ;*.ie many alln 10ns lo siihsecjiienf 
treacheioMs attacks whu h made ICdom exei r.'.Ule Ih-re .ig.jin 
hil)lic.d criticism cannot .it present determine precisely when oi 
pnn.isely why th<’ changed attilmle hegan ; see l-.ooM ; |i‘W'S, 

§§ 20, 22. 

•* Althoiieh the movimient rcflei led in i f'lnon li is wanelv 
pv<‘-t* ilk, vet natujrilly there had alva^s l» en a < 'ose relation 
iM-twein I udah and the south, as the As:»’ li.in insi riptions ol the 
latter jiait ol the 8lh ceiiturv n.c md t aU 
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is not otherwise when one lc)(>ks below the traditional history 
elsewhere (e.ff. Samuel, Kin^^s). An explanation may be found in 
the vicissitudes of the aj^e. The movement from the south, 
which seems to account for a considerable cycle of the patriarchal 
traditions, belongs to the age after the downfall of the Israelite 
and (later) the J iidaean monarchies when there w'cre vital political 
and social changes. The removal of prominent inhabitants, by 
Assyria and later by Babylonia, the introduction of colonists 
from distant lands, and the movements of restless tril)es around 
Palisline were more fatal to the continuity of trustworthy 
tradition than to the persistence of popular thought. New 
conditions arose as the population was reorganized, a new Israel 
claimed to be the heirs oi the past (cf. e.g. the Samaritans, Kzr. iv. 
2, Joseph. Aniiq. ix. 14, 3; xi. 8, 6^, and not until after these 
vicissitudes did the book of Genesis Ix'gin to assume its present 
shape.* (See Jews ; Talestine : Hisinry.) 

The above ])ages handh; only the more iTiij)orlant details for the 
study of a l>ook wliich, as regards contents and litcnary history, 
(aunot he separated fioni the series to which it forms the intro- 
duction. As regards the literary-critical ])rol)lems it is clear that 
witli the eliininalion of I* we have the sources (minor adjustment 
and revisifm excepted) which were accessilile to the last compiler 
in tin: post-exihe age. Most critics have inclined to date these 
source.s ( | and li) early as possible, whereas the admitted presence 
ot s<*conda.ry and of relatively l.it<; passages {f.f;. xviii. 22 sqq., J ; 
xxil , R) shows th.il one must work hack trom flu? semrees as known 
in P's age, and that one can lely only upon those criteria which 
can he appro.\imal(‘lv dated. 1 1 is tisiial to regard tlie more primitive 
character ol J and 1C as a mark of antupiity ; hut this ignores the 
regular survival of piimitive modes ol thought and oi poiuilar 
tradition outside more cultured circles. 11 is also recognized that 
I and E are non projiiietical and uon lVuteronomic, but it has 
not been proved that the present ) and K are earlier than the prophets 
or the Deuteronomic leforms ol josiah (2 Kings xxii. seq.). J and E 
are linguistically almost identical (m coiitiasl to 1’), and differ from 
1 * m features wliicli are olb n not of ( hionological but ot sociological 
significance (c the menfiliiv ot the wiilets), 'J'heir language is 
without some of the ])henoin<‘na found in narratives w'hich lunaiiate 
Iroin th»? north (c.g. Judges v , stoiies of Elijah and Klislia), and 
their stylistic vaiialions may be, as (IiiuKel suggests, the mark of a 
distiict or region ; for this district one would look in the ueighbour- 
hootl of |enisalt*m. Th<‘ conclusion tlial P's narratives and laws in 
the Pentateuch aie post-exilic was lourul by biblical scholars to be 
a nece.ssarv collection to the one.iual hyjiollu'sis of (iraf (i8<>o) that 
P's mmaUiws weie to lie retained (with J and E) at an early date. 
This view was influenced liy the close conm‘xion between the 
siibj**ct-m.ittei , J, h' and P representing the same trend of tradition. 
J^ut by still ascnliing | and 1C as written sources to about the <ith 
or Sth centuiy (indiMdiial ojuiiion varies), many dilhcultics and 
incuiisisteiK ies aie involved. 'J'he ]>n'seut ] and K reflect a re- 
•■hajiing aiul readjustment cf eaili»'r tradition which is found elsiN 
w'herc’, and the suggestion that 1h<'y are not far removed from 
the age ot the priestly w'riters and redactors does not conflict 
w'lth what is known of language, tonus of religious thought, 
or tendem ies of tradition. We reach thus apiiroxiniately the age 
when post Deutmonomic editors were able to utilize .such lecords 
as Judg. i , x\ ii. 2 Sam. ix.-xx. (see jrnc.KS ; Samukl, Books 

ok), whicJi are equally valuable as ‘specimens ot current thought 
and ot written tradition. In conclusion, the teiuhuicy of criticism 
has been to recognize " schools ” ol J and IC extending into the exile, 
Ihu.^ making tlie tliiee .sources J, E and P more neatly contempor- 
aneous Tlie most recent cons«*rvative autliority also inclines 
to ;i similar coiitemj>oianei1 v (" collaltoration " or “ co-operation "), 
but at an impossibly eaily date (J. Orr, Problem of the O. T., 1^05, 
pp. 216, 345, 354, 375 seq., 527). By admitting pos.siblc revi.sion 
in the post-exilic age (pp. 22O, 3(u>, 375 seq.), the cousiTvative theory 
recalls the old legend Itiat Ezra rewMote the Old Ti’stament (2 Esd. 
xiv ) and thus restored the Law which had Iteen lost ; a view which, 
thiough the early Christuvn Fatheis, gained currency and has m- 
joved a certain pojuil.iritv to the pie.sent d.ty. But wdien once 
U'Msion or rewriting is conceded, there is ab.solutely no guarantee 
Ih.il tlic present Pentateuch is in any w'ay identical with the five 
]>ooks which tradition a.sciibed to Moses (r/.r-.), and tlie necessity 
Jor a com prehen '.i VI* critical investigation of the present contents 
makes iLself fell. " 

Li rKRATVRK.. Only a few of the numerous works can be men- 
tioned. Of those wiUten from a conservative or traditional stand- 


' The south ol P.ilt-Mine, if less distuibed by these changes, may 
well have had access to older authoritative material. 

'•* For Orr’s other conce.ssions bearing upon Gene.sis, see op. rt7., 
pp. 0 seq., 87, 93, and (on j, E, P) nvs 335i 34«. Tlie.se, like the 
concessions of oilier apologetic wTilers, far outweigh the often 
hypercritical, irrelevant, and superficial objections brought against 
the literary and liistorical criticism of Gene.sis. 


point the most notable are : W. H. Green’s Unity of Genesis (1895) ; 
and J. Orr, Ptolilem of the O. T. (which is nevertheless a great advance 
upon earlier non-criUcal literature). S. R. Driver's commentary 
(Westminster Serie<) deals thoroughly with all preliminary problems 
of criticism, and is the best for the ordinary reader; that of A. 
Dillmann (6th ed., Eng. trans.) is more technical, that of W. 11. 
Bennett (Century Bible) is more concise and popular. G. J. Spurrell, 
Notes on the Text of Genesis^ and C. j. Ball (in Haupt's Sacred Books 
of the O. T.) apjieal to Hebrew students. W. E. Addis, Documents 
of the llexateuihf Carjicnter and Harford-Battershy, The Hexateuch, 
and C. F. Kent, Beginnings of Hebrew History, are more important 
for the literary analysis. J. Wellliausen’s sketch in his Proleg. to 
Hist, of Israel (Eng. trails., pp. 259-342) is admirable, as al.so is the 
general Introduction (trans. by W. 11. ('arruth, i9i>7) to II. (iunkel's 
valuable cominimtary. Of recent works bearing upon the subject- 
matter refertnee may be made to J. P. Peters, Early Hebrew Story 
(1904), A. R. Goidon, Early 2 'raditions of Genesis (1907)1 and 
T. K. Ghcyne, Traditions and Beliefs of Ancient Israel (1907). Special 
mention must be made of Eduard M(*yer and B. Luther, to whose 
Die Jsra’elilen nnd ihre N achharstdmme (1906) the pre.sf'nt writer is 
indebted for many valuable suggestions and hints. Fuller biblio- 
graphical information will be found in the w'orks already mentioned, 
in the articles in the Eniy. Bib. (G. F. Mooiv), and Hastings’s Diit. 
(G. A. Smith), and in the volume by J. Skinner in the elaborate and 
encyclopaedic International Critical Series. (S. A. C.) 

G£NET» typically a south European carnivorous mammal 
referable to the Viverridae or family of civets, but also taken to 
include several allied species from Africa. The true genet 
((Jenetta vulgaris or Genella geneita) occurs throughout the soutli 
of Eiiroj^e and in Palestine, as well as North Africa. The fur is of 
a dark grey colour, thickly spoiled with black, and having a dark 
streak along the hack, v\ hile the tail, w^hich is nearly as long as the 



The Genet (Genetta imlgaris), 

body, is ringed with hlaek and white. The genet is rare in the 
south of France, Imt commoner in Spain, where it frequents the 
banks of streams, and feeds on small mammals and birds. It 
differs from the true civets in that the anal pouch is a mere 
dcpre.ssion, and contains onlya faint trace of the liighly character- 
istic odour of the former. In south-western Europe and North 
Africa it is sought for its .soft and beautifully spotted fur. In 
some parts of Europe, the genet, which is easily tamed, j.s kept 
like a cat for destroying mice and other vermin. 

GENEVA, a city of Ontario county. New York, U.S.A., at tlie 
N. end of Seneca Lake, about 52 m. S.E. of Rochester. Fop. 
{1890) 7557 ; (igoo) 10,433 (of whom 1916 were foreign-bom); 
(U.S. census, igio) 12,446. It is served by the New York Central 
8: Hudson River, and the L high Valley railways, and by the 
Cayuga & Seneca Canal. It is an attractively built city, and has 
good mineral springs. Malt, tinware, flour and grist-mill products, 



GENEVA 


587 


boilers, stoves and ranges, optical supplies, wall-paper, cereals, 
canned goods^ cutlery, tm cans and wagons are manufactured, 
and there are also extensive nurseries. 'Ihe total value of the 
factory product in 1905 was $4,951,964, an increase of 82*3 % 
since 1900. Geneva has a public library, a city hospital and 
hygienic institute. It is the scat of the New York Suite 
Agricultural Experiment Station and of Hobart College (non- 
sectarian), which was first planned in 1812, was founded in 1822 
(the majority of its incorporators being members of the lVoU‘stant 
Episcopal church) as successor to Geneva Academy, received a 
full charter as Geneva College in 1825, and was renamed 
Hobart Free College in 1852 and Hobart College in i860, in 
honour of Bishop John Henry Hobart. The college had in 1908- 
1909 107 students, 21 instructors, and a library of 50,000 volumes 
and 15,000 pamphlets. A co-ordinate w'oman*s college, the 
William Smith school for women, opened in 1908, w’as endowed in 
1906 by William Smith of (kneva, who at the same time provided 
for a Hall of Science and for further instruction in science, 
especially in biology and psychology. In 1888 the Smith Observa- 
tory was built at (ieneva, being maintained by William Smith, 
and placed in charge of Dr William Robert Brooks, professor of 
astronomy in Hobart College. 'I’he municipality owns its water- 
supply system. Geneva was first settled about 1787 almost on 
the site of the Indian village of Kanadasega, which was destroyed 
in 1779 during Gen. John Sullivan's expedition against the 
Indians in western New York. It was chartered as a cilv in 1898. 

GENEVA (Fr. Cenhe, Ger. Gcuj^ Ilal. Ginevra, Late Eal. 
Gehenna^ though Gninva in good Latin), a city and canton of 
Switzerland, situated at the extreme south-west corner both of 
the country and of the Lake of (ieneva or Lake Leman. 'I'hc 
canton is, save Zug, the smallest in the Swiss Confederation, 
while the city, long the most populous in the land, is now sur- 
passed by Zi'irich and by Basel. 

The canton has an area of 108-9 sq. m., of which 88-5 sq. m. are 
classed as “ prodiicliA'-c ” (forests covering 9-9 sq. m. and vine- 
yards 6-8 sq. m,, the rest being cultivated land). Of 
canton. ** unproductive ” 20-3 .sq. m., 1 1 \ arc accounted for 

by that p()rt.i()n of the Lak(' of Geno\ai which b(‘longs to 
the canton. It is entirely surrounded by French territory (the 
department of Haute Savoie lying to the south, and that of the 
Ain to the west and the north), save for about 35 m. on the 
extreme north, where it bordi^rs on the Swiss canton of Vaud. 
'Fhc Rhone flows through it from east to west, and then along its 
south-west edge, the total length of tlie river in or within the 
('an Ion being about 1 3 ni. , as it is vei*)' sinuous. The turbid Arve is 
by far its largest tributary (left), and flows from the .snows of the 
chain of Mont Blanc, the only other affluent of anv size being 
the London (right). Market gardens, orchards, and vineyards 
occuj)y a large proportion of the soil (outside tlio city), the 
apparent fertility of wliich is largely due to the unremillr’g 
industry of the inhabitants. Jn 1901 there were 6586 cow.s, 
3S81 horses, 2468 swine and 2048 bee-hives in the canton. 
Jlesides building materials, such as sandstone, slate, 8:c., the only 
mineral to he found witliin the canton is bituminous shale, the 
products of w'hich can be used for petroleum and asphalt. The 
i)road-gauge railways in the canton have a length of 18J m., and 
include bits of the main lines towards Paris and Lau.sanne (for 
Bern or the Simplon), while there are also 72? m. of electric 
tramways. The canton was admitted into the Swi.ss (bnfedera- 
tion In 1815 only, and ranks as the junior of the 22 cantons. 
In 1815-1816 it was created by adding to the o\d territory 
belonging to the city (just around it, with the outlying districts of 
J us.sy, Genthod, Satigny and Cartigny) 16 communes (to the south 
and cast, inclu(Iing (arougc and Chenc) ceded by Savoy, and 6 
('ommunes (to the north, including Versoix), rut off from the 
French district of Gcx. 

In 1900 there were, not counting the city, 27,813 inhabitants 
in the canton, or, including the city, 132,609, the city alone having 
thus a population of 104,796. (In the following statistics those 
for the city arc enclo.sed within brackets ) In 1900 this popula- 
tion was thus divided in point of religion : Romanists, 67,162 
(49,965), Protestants, 62,400 (52,121), and Jews 1119 (1081). 


In point of language 109,741 (84,259) were French-speaking, 
{12,004) German-speaking, and 7345 (6:^74) Italian- 
speaking, while there were also 89 (76) Romon.srli- 
speaking persons. More remarkable are the results as 
to nationality : (31,607) were (kmevese citizens, 

and 36,^15 (30,582) Swiss citizens of other cantons. 

Of the 52,644 (42,607) foreigners, tiiere were 34,277 (26,018) 
French, 10,211 (9126) Italians, 4653 (4283) subject's of the German 
empire, 583 (46^) British subjects, 832 (777) Russians, and 285 
(251) citizens of the Lnited States of America. In the canton 
there were 10,821 (5683) inhabited houses, while* the number 
of separate households was 35,450 (28,621). Two jioints as to 
these statistics deserve to be noU'd. The number of foreign 
residents is steadily rising, for in 1900 there were only 70.965 
(62,189) Swi.ss in all as against 52,64.1 (42,607) foreigners. One 
result of this foreign immigration, particularly from France and 
Italy, has been the rajiid increase of Romanists, who now form 
the majority in the canton, while in the city they were still 
.slightly less numerous than the Protestants in 1900 ; later 
(local) .statistics give in the Canton 75,-400 Romanists to 64.200 
Prote.stants, and in the city 52,638 Romanists to 51,221 Pro 
tc.stant.s. (Jeneva ha.s always been a favourite residence of 
foreigners, though few can ever have c\ peeled to hear that the 

protestant Rome ” has now a Romanist majority as regards 
its inha])itants. Galifft* ((triinr vt arch'olo^.) eslimaUN 

the population in 13:^6 at 5S00, and in 1401 at 6490, in both 
cases within the hn'tilic'ations. In 1536 the old city ac ^jiiired the 
outlying districts nn-ntioned above, as well as the suburb of 
St (iervais on the right bank of the Rhone, so that in 1545 the 
number is given as 12,500, rediu'ed by 1^72 to 11,000. After 
the rcvcx'ation of the i*>di(‘t of Nantes (1685) it rose, by i6<)8, 
to 16,934. Thenceforward the jirogrt'.ss was fairly steady : 
18,500(1711); 24,712(1782); 26,140(1789). After tin' creation 
of the canton (1815) the niimliers were (those for the cit}' are 
enclosed within brackets) 48.189 (25,289), the city rising in 1837 
to 33,714, and in 1843 to 36,452. 'J'he result of the Federal 
('(Misuses (begun in 1850) are as follows : in 1850, 64,146(42,127) ; 
in i860, 82,876 (59,826); in 1870, 88,791 (65,606); in i88(\ 
99,712(76,197), tvnd in 1888, 105,509 (81,407). 

The canton compris(‘s 3 administrative districts : the 13 
communes on the right bank aiul the 31 on the left bank each 
form one, while the city proper, cm both sides of the 
river, forms one district and one (‘onimune. hVom 
1815 to 1842 the ritv and tin* canlonal government 
was the same. But at th:i1 dale the city obtain(‘d its inde- 
pendence, and is now irk-d by a town council of 41 mimibers, 
and an exec-iitive of 5 members, the election in eacli ca.se being 
made direct by the ('iti/ens, and tlie term of oftjee being 4 years. 
The existing canlonal constitution dates, in most of iij main 
features, from 1847. 'I’he legislature or Grand Cause 1 1 {winv com- 
posed of joo memliers) is elected (in tlu* proportion of i member 
for every 1000 inhabitants or fraction over 500) for 3 years 
by a direct popular v(»te, subject (siiu e 1892) to the princijilcs 
of proportional representation, while tlie executive ur council 
d^Hat (7 members) is elected (no projxirtional representation) 
by a popular vote for 3 years. B) the latest enactment. s (one 
dating from 1905) 2^00 citizens can claim a vote (“ facultati\e 
referendum ”) as to any l(‘gislali\c project, or can exc'rci.sc the 
“ right of initiative ” as to any such projei t or as to the revision 
of the canlonal constitution. 'Fhe canton sends 2 members 
(elected by a popular vote) to the JVderal SianJcralh, and 7 to 
the Federal Naiionalrath. 

The ( onslstory ruk s tlie Jlstablished Protc.stant Churcli, and 
Is now composed of 31 members, 25 being laymen and 6 (formerh^ 
15) clerics, while the “ x'enerable company of pastors ” 

(pa.stors actually holding cures) ha.s greatly Jost Us ^ ^ 
former importance and can now only submit proposals to the 
Consistor}’. 'Fhc (Iiristian (Catholic Church is also “ established 
at Geneva (since 1873) and is governed by the conscU ittp/ricur, 
composed of 25 Jay memlicrs and 5 clerics. No other religious 
denominations arc “ established at Geneva. But the Rornani.sts 
(who form 13 % of the electors) an* steadily growing in mimlH-rs 
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and in influence, while the C.'hristian Catholics are losin/? ground 
rapidly, the liighest niimher of votes received by a candidate 
for the conseil suphieur having fallen from 2003 in 1874 to 806 
in T8go and 507 in 1906, while they are abandoning the country 
churches (some were lost as early as 1892) which they had taken 
from the Romanists in the course of the Kuliurkampf, 

The fairs of (ienev^a (held 4 times a year) are mentioned as 
early as 1262, and attained the height of their prosperity about 
1450, but declined after J.ouis XI. ’s grants of 1462- 
n us ry, favour of the fairs of Lyons. Among the 

chief articles brought to these; fairs (which were largely fre- 
f|uented by Italian, French and Swiss mercharits) were cloth, 
silk, armour, groceries, wine, timber and salt, this last corning 
nuii.ily from Provx'iice. The manufacturers of Geneva formed 
in 1487 no fewer than 38 gilds, including tailors, battens, mercers, 
weavers, tanners, saddle-makers, furriers, shoe-makers, painters 
on glass, &c. Goldsmiths are mentioned as early as 1290. 
Priiiiing was introduced in 1478 by Steinschaber of Schw'cinfurlh, 
and flourished much in the i6th centur}', though the rigorous 
suf)ervision exerc ised by the Consistory greatly hampered the 
Fstit'nnes (Stephan us) in their enterprises. Now'arlays the best 
known industry at Geneva is that of watchmaking, which was 
introduced in 1587 by (Charles Cusin of Autun, and two years 
later regulations as to the* tnule were issued. In 1685 there were 
in Geneva 100 master watehmakers, employing 300 work-pcojde, 
who turned out 5000 pieces a y(;ar, while in 1760 this trade 
employed 4000 W()rk-j)eoi)le. Of recent years its prosp(‘rily 
lias diminished great!)', so that the watchmaking and jewelry 
trades in 1903 n\mil)ered resj)ectively but 38 and 32 of tlu; 394 
esLablislnnents in Geneva which were sui)ject to the factory 
laws. Lately, huge establishments have been eonstria ted for 
llu; utilization of the power contained in the Rhone. 'I hc local 
commerce of CaMuw'a is much aided by the fact that the city is 
nearly entirely surrounded by “ free zones/’ in which no customs 
duties are levied, though the districts are politically French : 
this privilege w’Jis given to Gex in 1814, and to the Savoyard 
districts in i860, when they were also neutralized. 

Considering the small size of Geneva, till recently , it is .surprising 
how many celebrated persons have l)een connected witli it as 
Cciebri residents. Here are a few' of the principal, 

ties, ” special articles being devoted to many of them in this 
W'ork. In the 16th century, besides Calvin andlkmivard, 
w'c have Isaac Casauhon, the scholar ; Robert and Henri Kstienne, 
the printers, and, from 1572 to 1574, Joseph Scaliger himself, 
though hut for a sliort lime. j. J. Rousseau is, of course, the 
great Genevese of the i8th century. At that period, and in the 
19th century, Geneva was a centre of light, especially in the ease 
of various of the physical .sciences. Among the scientific 
celebrities were de Saussure, the mo^l many-sided of all ; de 
(andolle and lioissier, tlu* botanists ; Alphonse Favre and 
N(‘cker, the geologists; Marignac, the chemist; Deluc, the 
physicist, and Plantarnour, the astronomer. Charles Bonnet 
was both a scientific man an(l a philosopher, while Amiel belonged 
to the latter class only. Pradier and (.’haponniere, the sculptors ; 
Arlaud, Diday and Calame, the artists ; Mallet, wlio revealed 
Scandinavia to the literary world ; Necker, the minister ; 
Sismondi, the historian of the Italian republics ; General Dufour, 
author of the great survey which bears the name of the “ Dufour 
Map,” ha\'e (;ach a, niche in the 'renii)le of Fame. Of a Jess 
severe tyi)e were Chcrbuliez, the novelist ; Topfler, who .spread 
a taste for pedt*slrianism among Swiss youth ; Duchosal, the 
poet ; Marc Moimier, the litl rateur ; not to mention the names 
of any persons still living, or of politicians of any date. 

The city of Geneva is situated at the south-western extremity 
of the beautiful lake of the same name, whence the* “ arrowy ; 
Rlione ” flows westwards under the seven bridges by 
which the two halves of the town communicate with 
buildings, other. To the south is the valley of the Arv'c 
(descending from the snows of the ]\font Blanc chain), 
which unites with that o! the Rhone a little below the town ; ; 
while be hind the Arve the grey and i>arren rocks of the Petit 
Sal '*ve rise like a wall, which in turn is o\ ertopped by the distant 


and ethereal snows of Mont Blanc. Yet the actual site of the 
town is not as picturesque as that of several other spots in 
Switzerland. Tiiough the cathedral crowms the hillock round 
which clusters the old part of the town, a large portion of the 
newer town is built on the alluvial flats on either bank of the 
Rhone. Since the demolition of the fortifleations in 1849 the 
town has extended in every direction, and particularly on the 
right bank of the Rhone. It po.sscsses many edifices, public 
and private, which are handsome or elegant, but it has almost 
nothing to which the memory reverts as a masterpiece of archi- 
tectural art. It is j)Ossiblc that this is, in part, due to the artistic 
blight of the (Calvinism w'hich so long dominated the town. But, 
while lacking the medieval appearance of Fribourg or Bern, or 
Sion or Loire, the great number of modern fine buildings in 
Geneva, hotels, villas, &c., gives it an air of prosperity and 
comfort that attracts many visitors, though on others modern 
French architecture produces a blinding glare. On the other 
hand, there arc broad quays along the river, while public gardens 
afford grateful shade. 

The cathedral (Protestant) of St Pierre is the finest of the older 
buildings in the city, but is a second-rate building, though, as 
IL A. Freeman r(‘marks, “ it is an excellent example of a small 
cathedral of its own style and plan, with unusually little later 
alterat ion.” The hillock on whicfi it rises \vas no doubt the site of 
earlier churches, but the present Transitional building dates oidy 
from the 12th and 13th ceiitnri(*s, while its portico was built in the 
i8th century, after the model of tlie Pantheon at Rome. It 
conlaiiis a few^ sepulchral monuments, removed from the cl()ist(TS 
(pulled down in 1721), and a fine modern organ, Init the historical 
old bell La Clctncnce has been replaced by a ncwxT and larger one 
which bears the same name. More interesting than the church 
itself is the; adjoining chapel of the Maccabees, built in the i5tb 
century, ami nTentl) restored. Near the cathedral arc the 
arsenal (now housing the historical museum, in which are pre- 
served many relics of the “ Esc'alude ” of 1602, including the 
famous ladders), and the maisoii de ville or town hall. The latter 
building is first mentioned in 1448, but most of the present 
building dales from far later times, though the quaint paved 
spiral pathway (taking the place of a staircase in the interior) was 
made in the middle of the ifith rentur>\ In the Salic dtt Caused 
d'Etat some curious i5th-rentury fresc'oes have lately heen 
discovered, while the old Salic des I*’estins is now know^ii as the 
Salle de PAlabama, in memor}'^ of the arbitration tribunal of 1872. 
In the i sth-eeritiiry Tour Baudet, adjoining the Towm Hall, arc 
preserved the rich archives of the city. Not far aw'ny is tlie 
palais de justice, built in 1709 as a hospital, but used as a court 
h(juse since 1858. On the lie in the Rhone stJincls the tower 
(built c. 1219) of the old castle belonging to the bishop. Among 
llie modern buildings we may mention the following : the 
University (founded in 1559, but raised to the rank of a University 
in 1873 only), the Atlu'nee, the Conservatoire de Mu^iquc, the 
Victoria Hall (a concert hall, presented in 1904 to the city by 
Mr Barton, formerly H.lJ.M.’s Consul), the theatre, the Salle de la 
Reformation (for religions lectures and popular concerts), the 
IJatiment Elec toral, the Russian churcli and the new post office. 
At present the museums of various kinds at Geneva are widely 
dispersed, but a huge new' building in course of construction ( 1 90^) 
will ultimately house most of them. The Musee Rath contains 
pictures and sculptures : the Musee Fol, antiquities of various 
dates ; the Musee dcs Arts 1 )ecoratifs, lutcr alia, a fine collection of 
prints ; the Musee Indus triel, industrial objects and modcis ; the 
Musee Archeologi(|ue, prehistoric and archaeological remains ; the 
Musee dTiistoire Naturelle, scientific collections ; and the ^lusee 
I ICpigraphique, a considerable number of inscriptions. Some way 
out of the town is the Musee A riana (extensive art collections), 
left, w'ith a fine park, in 1890 to the city by a rich citizen, (iustave 
Revilliod. The public librar)' is in the university buildings and 
contains many valuable MSS. and printed books. (]cne\ a boasts 
also of a fine observatory and of a number of technical schools 
; (w'atchmaking, chemistry, medicine, commerce, fine arts, &'C.), 
j some of which are really annexes of the university, which in June 
1 1906 was attended by 1158 matriculated students, of whom 903 
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were non-Swiss, the Russians (475 in number) forming the 
majority of the foreign students. (Icneva is well supplied with 
charitable institutions, hospitfils, \’C. Among other remarkable 
sights of the city may be mentioned the great hydraulic establish- 
ment (built 18S2-18Q9) of the Forces Molrtcesdu (turbines), 

the singular monument set up to the memory of the late duke ()f 
Brunswick who left his fortune to the city in 1873, and the lie 
Jean- Jacques Rousseau now connected with the Pont fles Bergues. 
The house occupied by Rousseau is No. .to in the (irand’ Rue, 
while No. 13 in the same street is on the site of C:U\ iiTs house, 
though not the actual dwelling inhal)ited by fiim. 

The real name of the city is Genava, that bi‘ing the form under 
which it appears in almost all the known documents up to the 
7th century, A.n., the variation Genua (which has led to 

* great confusion with Genoa) being also found in the 6th 
century. JRit Genei^a and Gehenna are of later date. The first 
mention of the city is made by Caesar {Bell. Gall. i. 6-7) who tells 
us that it was the last oppiduni of the Allobroges.and tht‘ nearest 
to the territory of the Helvetii, with whieli it was c()nn(‘eted by a 
bridge that, for military reasons, he was forced to destroy. 
Inscriptions of later date state that it was only a vicus of the 
Viennese province, while mentioning the fact that a gild of 
boatmen flourished there. J^ut the many Roman remains found 
on the original site (in the region of the cathedral) of the city show 
that it must have l)et*ri (»f some iniportance, and that it possessed 
a considerable (’ommerce. Aljoiit 400 the Nnlitta Gallioniin calls 
it a eivitas (so that it theti had a municipal administration ol its 
ow'ii), and reckons it as first among those of the Viennese. Prob- 
ably this rise in dignity was c onnected with the establishment of a 
bishop's see there, the first bishop certainly know7i, Lsaac, Iwing 
heard of about 400 in a letter addressed by Si Kucherius to 
Salvius, while, in 450, a letter of St Leo states that the see was 
then a suffragan of the archbishopric of Vienne. It is possible 
that there may be some ground for the local tradition that 
Christianity was introduced into this region by Dionysius and 
Paracodus, who successively occupied the see of Vienne, but 
another tradition that the first bishop was named St Nazarius 
rests on a confusion, as that saint belongs to (icnoa and not to 
Genev^a. 

About llie middle of the 5lh century aj). it came into the 
possession of the Burgundians, wlio held it as late as 527 (thus 
leaving no room for any occupation by the Ostrogoths), and in 
534 passed into the hands of the Franks. The l^iurgundian kings 
seem to have made Geneva one of IhiMr principal residenccb, and 
the Notiim (above named) tells us tliat llie city was eeslanrala by 
King (hmdibald (d. 516) which is generally supposed to mean 
that he first surrounded it with a wall, the city then comprising 
little more than the hill on 'which the present lathedral stands. 
That building is of cour.se of much later dat(% but it seems rertain 
that when (r. 513 516) Sigismund, son of King (iundibald, built 
a stone chun'h on the site, it look flie jflace ol an earlier wooden 
church, constructed on Roman foundations, all three layers 
being clearly visible at the })resent day. ^^’e know that St 
Avitus, arclibishop of Vienne (d. 518), preached a sermon (pre- 
served to us) at the dedication of a church at Geneva wliich had 
been built on the site of one burnt by the enemy, and the bits of 
half- burnt w'ood found in the second of the two layers mentionerl 
above, seem to make it probable that the reference is to Sigis- 
mund’s church. But Geneva was in no sense om‘ of the great 
cities of the region, though it is mentioned in the Anlonine 
Itinerary and in the Peniingcr Table (both 4th century a.i>.), no 
doubt owing to its important position on the hank of the* Rhone, 
■which then rose to the foot of the hill on whicli the original city 
stood. This is no doubt the reason why, ai)arl from some pa.s.sing 
allusions (for instance, Charles the Great held a council of w'ar 
there in 773, on his first journey to Italy), we hear ver}^ little 
about it. 

In 1032, with the rest of the kingdom of Burgundy or Arles, it 
reverted to the emperor Conrad II., who was crowned king at 
Pay erne in 1033, and in 1034 was recognized as such at Cieneva 
by a great assembly of nobles from Germany, Burgundy and 
Italy, this rather unwilling surrender signifying the union of 


those 3 kingdoms. It is .said that Conrad granted the temporal 
sovereignty of the city to the bishop, who, in 1162, was raised 
to the rank of a prince of the Holy Roman Empire, being elected, 
from 1215, by the chapter, but, after 1418, named directly by the 
pope himself. 

lake manv other princ(‘-]ushops. the ruler of Geneva had to 
defend his rights: without against ]iow(rfnl neighbours, and 
within against the rising power <»f the cili/ens. IFc.so struggles 
constitute the (‘iilire political hislorv ol (ieneva up to about 
when a new epocli of unrest ()])ens with the adoption of 
Protestantism. The first foe without was the family oi the ('oimts 
of the Genevois (the region south of the city and in the neighbour- 
hood of Annecy), who were also “ protectors " (advomii) ol the 
church of Geneva, and arc first heard of in the nth and 12th 
centuries. Their influence was probably never stronger than 
during the rule as bisliop ( 1 17S j r n>) ot (iuy, the brother of tin* 
reigning count. But his successor, TTuinherl de (irannnont, 
resumed the grants made to the count, and in \ 1 25, by the A«'cord 
of Seyssel, tlie count fully acknowledged the suzerainty ot th(‘ 
bishop. A fresh struggle under Bishop Ardutiiis (1135 1185) 
ended in the confirmation by L'rcdcrick Barharossa, as emperor, 
of the position of the bishop as subject to no one bill himself 
(T153), this tleclaration being strengthened by the elevation «>t tlie 
bishop and his suc(‘ess(>rs to the rank of princes of the (‘inpire 
(ri()2). 

In 1250 the counts of Savoy iirsl aj)pear in connexion with 
(h‘neva, being mortgagtTS of the Genevois l.iinily, and. in 1203. 
practically their heirs as “ protectors " ol tin* cilv. It was tlins 
natural that tli(‘ citizens should invoke Ihe aid of Savoy against 
th<‘ir bishop. Robert (»f the (h ricvois (jjyO- 12.S7). But ( ount 
'\inadcus of Savoy not merely seized (12.S7) llu‘ castle built by tlie 
bishops (about t2iu) on the Be, hut also (i'2.SS) the offiee ol 
vicedomimis \vidohine\, ih(‘ olTicial through whom tlu‘ bishop 
cxenised his minor judic'ial rights. The new ])isho|), Williain of 
f onflans {i2S^-\2k)^) rould recover neither. a,n<l in 1200 had to 
formally rt‘( ognize tlie position of Savoy (wlneh was thus legalized) 
in his own cathedral city, ft was during this struggle that iihou. 
1287 (thc.'ic ]>rivil(‘ges were finally sanctioned by th(‘ bishop in 
J300) the eiti/.etis i)rgani/e<l themselves into a, eommnne or 
corporation, ele<*li‘d syndics, anrl shovveri their inrlepi'mlf iit 
position by causing a seal for Ibt* city to be prepared. 'Fhe bishop 
was thu.s threatened on two sifles b\ foes of whom the infliMMiee 
was rising, and against whom his struggl<*s were of no avail. In 
1365 the count obtained Irom llie enip( ror lh(‘ olfiee o' impt rial 
vicar over (Jenr'va, hut the next lii^hoji W illiam of Mar<*(>s^.a.y 
(i36fi-i377 : he began the ('onsinielion ol a nevv^ wall round the 
greatly extended eily, a jri'ocess not eonqikied till 1.42S) secured 
the withdra-wal of this n.sorpation (1366 1367), whic h llie eouril 
finally renounced (i 370 - bishofi’s ^uicessf)rs, 

Adhemar Idiliri (1385-1388) codified and conlirnic*ii all the 
franchises, rights and privileges of the c iti/en.s (1387), this grant 
being the ('aria of the c itv of fieneva. in iqor Amadeus 

Vn I. of Savoy bought theeciunlv of tlic* (ienevois, as the dynasty 
of its rulers had hecxmie extinct. Geneva was now snrroiindc'd on 
all sicles by the dominions ol the house of Savoy. 

Amadeus did homage, in 1405, to the* bisliop loi tho.se of the 
newly acquired lands wdiich he lield Ircsni the* bishop. But, after 
his power had bec*n strengthened liyhis « levatioii (1417) by the 
emperor to the rank of a diiki*, and b. his sucTt'ssion to the 
principality of Ifiedmont ( 1418, long lield by a c aclet hranch of his 
house), Amadeus tried to purc hase (iene va Iroin its bishop, John 
of Bierrc-Sc'i.sc; or Rc>chetaillee (1418 1.122). 'this offer was 
refused both by the bishoji and by tlie riti/ens, while* in 1420 the 
cmjKjror Sigismuncl derlared that he alone was the suzerain of tin 
city, ancl forhacle any one to attack it or harm it in any fashion. 
Oddly enough .Amadeus did in the end get hold of tlie city, for. 
having been elec ted pope under the name c)l iH'lix he nainecl 
himself to thc^ vacant .see of (ienc^va (1444), and kejit it, afte r his 
resignation of the Papacy in 1449, fill l^i** death in J451. Lor the 
most part of this period he resided in Geneva. Prom 1451 to 
1522 the see was almost continuously held by a cadet of the house 
of Savoy, which thus treated it as a kind of appanage. 
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Most probably Geneva would soon have become an integral 
part of the realms of the house of Savoy had it not been for the 
appearance of a new protector on the scene — the Swiss confedera- 
tion. In the early 15th century the town of Fribourg made an 
jilliance with Geneva for commercial purposes (the cloth ware- 
houses of Fribourg at Geneva being enlarged in 1432 and 
as the cloth manufactured at Fribourg found a market in the 
fairs oJ Cieneva (which are mentioned as early as 1262, and were 
at th<‘ height of their prosperity about 1450). The duke, however, 
was no better iiu'lined towards the Swiss than towards Geneva, 
lie struck a blow at both, when, in j 4O2-1463, he induced his son- 
in-law, Louis XI. of France, to forbid k rench merchants to attend 
iJie fairs of Geneva, altering also the days of the fairs at T-yons 
(<*stablishcd in 1420 and increased in number m 1463)50 as to make 
them clash with those* fixed for the fairs of Geneva. This nearly 
ruined Geneva, which, too, in 1477 had to y)ay a large indem- 
nity to th(* Swiss army that, after the defeat of (‘hades the Bold, 
duke of Burgundy, advanced to take vengeance on the dominions 
of hi.s ally, N’olande, dowager duchess of Savoy and sister of Louis 
XL, a.s well as on the bishop of Geneva, her brother-in-Uiw. But, 
after thi.s payment, the bishop made an alliance with the Swiss. 
A prolonged attempt was made (15 17*-! 530) b\ the reigning duke 
of Savoy, Charles Til. (1504 1553), to serure (Geneva for his 
family, at first with the helj) of his bastard cousin John (1513 
1522), the last of his house to Jiold the see. In this struggle the 
syndic, Philibert Berthelier, suceceded in concluding (1519) an 
alliance with Fribourg, which, however, had to be given up 
almost immediately. It split ihi* citizens into two parties ; the 
Eidgcnols relying on the Swiss, while tlie Mamcins (mamelukcs) 
supported the duke. Berthelier was executed in 1519, and Amc 
l/*vrier in 1524, but Bezanson I fugues (d. 1532) took their place, 
and in 1526 succeeded in renewing the alhanee with k>ibourg and 
adding to it one with Bern. 'J'his inu< h enraged the duke, w'hu 
took active steps against the ( ilizens, and tried (1527) to carry 
oJV the bishop, Pierre do la IJaume ( 1522- 1544), who soon found 
it best to make his .*'iibmission. 

'i’he (ienevesc, thus abandoned by tlieir natural ymitector, 
looked to the Swiss tor help, 'fhey sent ((Jclobei 1530) a con- 
siderable army to .save the cits', 'riiis armed inter\x*ntion 
compelled the duke to sign the treaty ol St Julien (i9lh CK.tobcr) 
by which he engaged not to (rouble the Geneve.so any more, 
agreeing that it he did so the two towns of Fribourg and Bern 
s1k>u1(1 havi; tin- right to oeeupy his iiarons' of \'aud. 'I'he two 
tow'iis also, by the decision gis en as arfiitrators at Payerne (30th 
Ifecember 1530), upJicld their alliance w ith Geneva, condemned 
the duke to pay all the expen.ses of thi* war, and confirmed the 
clause as to their right to occupy Viiud ; lliev also .surrounding 
the exercise of the powers oi vidomue bv the <luke with so many 
restrictions that in 1532 the duke, ailc'r mueli resi.starice, formally 
agreed to recognize the alhanee ot (ieneN U with the tw'o towns and 
not to annoy the (ieneve.se any more. 'Thus a legal tic between 
Geneva, and tw^o of the Swi.s.s canttins was established, while the 
duke, did not any longer venture to annoy the (h*nevese,as he clung 
to his fine barony of Vand. In the ('ourse of this struggle (and 
especially alter the last epi.scof)al vidnnnir had left the town in 
1526) the mimieipal authorities of the city greatly developed, a 
^nind ronsed of 200 memlicrs being .set up in imitation of those at 
liern and at Fribourg, while within the larger assembly there wiis 
a fyeiit caused of 60 members for ntore confidential business, 
riius 1530 marks, the date at which Geneva became it.s own 
mistr(‘ss within, w'hile allied externally with the Swiss confedera- 
tion. But hardly had thi.s .settlement been reached when a fresh 
element of discord threatened to wholly upset matters — the 
adoption of Protestant principles by the city. Just before this 
e\ eiU, however, the fortifications were once more (1534) rebuilt 
(bits still remain) and extended so as to take in several new 
suburbs, including tliat of St (iervais on the right bank of the 
Klione which, till then, seems to have been unenclosed (1511- 
L^-7). 

*532 William Farel, a Protestant preacher from Dauphine, 
wlio had converted Vaud, &:c,, to the new' belief, first came to 
(Kneva and settled there in 1533. But although Hern .supported 


the Reform, Fribourg did not, and in 1534 withdrew from its 
alliance with Geneva, while directly afterwards the duke of Savoy 
made a fresh attempt to seize the city. On the loth of August 
^535 Protestant faith w^as formally adopted by Geneva, but 
an offer of help from France having been refused, as the city was 
unwilling to give up any of its sovereign rights, the duke’s party 
continued its intrigues. Finally Bern, fearing that Geneva might 
fall to France instead of to itself, .sent an army to protect the city 
(January 1536), but, not being able to persuade the citizens to 
give up their freedom, had to content itself wdlh the conquest of 
the barony of \'aud and of the bishopric of Lausanne, thus acquir- 
ing rich territories, while becoming close neighbours of (Geneva 
( J anuary and March 1536). Meanwhile Farel had been advancing 
the cause of religious reform, which was definitively adopted on 
the 2 rst of May 1536. In July 1 536 a French refugee, John Calvin 
{q.v.), came to (Jeneva for a night, but was detained by Farel who 
found in him a powerful helper. 'I'he opposition party of the 
Liber Hits succeeded in getting them both exiled in 1538, but, in 
September iS4>. Calvin was recalled (Farel sp.*nding the rest of 
his life at Ncuchatel, where he died 1565) to (jcneva. Born in 
150Q, he w'as then about 32 years of age. Me set up his theocracy 
in Gont'va, and ruled the reorganized republic with a strong hand 
till his death in 1564, when he w'as succeeded by the milder 
Theodore dc Beza (1519-1605). 

'I'he great blot on ('alvin’s rule w'as his intolerance of other 
thinkers, as exemplified by his burning of (iruet (1547) and of 
Servetus (1553). But, on the other hand, he founded (1559) the 
Academy, which, originally meant as a st'in inary for his preachers, 
later greatly extended ils scope, and in 1873 assumed the rank of 
a Universit}'. The strict rule of Cab in dros’c out many old 
Genevese families, while he caused to be rec(*ivcd as citizens 
many J^Vench, Italian and English refugees, so that Geneva 
became not merely the “ Protestant Rome ” but also quite a 
cosmopolitan little city. 'Hie Bernese often interfered with the 
internal affairs of Geneva (while Calvin, a Frenchman, naturally 
looked tow'ards France), and refused to allow tlic city lo conclude 
any alliance save with it sell. I’hat alliance was finally renewed 
in 1558, while in 1560 the Romanist cantons made one wuth the 
duke of Savoy, a zealous supporter of the old faith. In 1564, 
after long negotiations, Bern restored to the duke part of its 
conquests of 1536, viz. (ie\, the (ienevois and the ( hablais, 
Geneva being thus once more placed amid the dominions of tiu* 
duke ; though bv iht* same treaty (that of Lausanne, October 
i5()4, Calvin having died the preceding May) the alliance of Bern 
willi (Jeiieva was maintained. In 1579 Genex a was included in 
the alliance concluded by Prance with Bern and Soleurc, while in 
1584 Zurich joined Bern in another idliance with (icneva. The 
struggle widened as (jcneva became a paw n in the great attempt 
of the duke of Savoy to bring back his subjects to the old faith, 
his efforts being seconded by Francois de Sales, the “ apostle of 
the diablais. ’ But the king of France, for political reasons, 
op}K>sed Savoy, with whom, however, he made peace in 1601. 
In December i(jo 2 Francois de Sales was consecrated bishop of 
Geneva (since 1535 the bishops laid lived at Annecy), and a few 
days later the duke of Savoy made a final attempt to get hold of 
the city by a surprise attack in the night of 1 1-1 2th December 
1602 (Old Style), knowm in history tis the “ liiscalade,” as ladders 
were used to s('ale the city w'alls. It was successfully repelled, 
over 200 of the foe being .slain, while 17 Genevese only perished. 
Filled with joy at their rescue from this attack, tlie citizens 
crow^ded to their cathedral, where Beza (then 83 years of age) 
bid them to sing the 124th Psalm which has ever since been sung 
on the anniversary of this great delivery. 'Fhe peace of St Julien 
(21st of July 1603) marked the final defeat of the duke of Savoy 
in the. long struggle w'aged (since 1 290) by his house against the 
citv of Gene\'a. 

In the charter of 1387 we hear only of the cotiseil general 
(composetl of all male heads of families) which acted as the legis- 
lature, and elected annually the executive of 4 syndics ; no 
doubt this form of rule existed earlier than 1387. Even before 
1387 there w'as also the petit conscil or conseil ordinaire or conseil 
etroit, a body not recognized by the law, though it became very 
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powerful ; it was composed of the 4 syndics, with several other government was forced by a popular demonstration to summon 
counsellors, and acted originally as the adviser of the syndics an assembUe comtitiiante' whxch in 1842 elaborated a new con- 
who were legally resjionsible for the rule of the city. In 1457 stitution that was accepted by the citizens. Besides bestowing 
we first hear of the ( ouncil of the Fifty (re-established in 1502 on the city a government distinct from that of the canton, il 
and later known as the Sixty), and in 1526 of the C ouncil of the .set up for the latter a ^rami cofisril or legislature, and a conseti 
Two Hundred (established in imitation of those of Bern and or executive of 13 mom bers, both elected for the term of 4 

Fribourg), both being summoned in special cases of urgency, years. But this constitution did not seem liberal enough to 
The members of both were named by the pefit conseih of which, many citizens, so that in 1846 the gox ernment gave way to the 
in ! urn, the members w'ere confirmed or not by the'] wo Hundred. Radicals, led by James Fa/y (1704-1878), who drew up a con 
By the Constitution of 1543 the co^isnl j^hteral had only the right stitution that was accepted hy a popular vote on the 21st of Ma\' 
of choo.sing the 4 syndics out of a list of 8 presented by the 1847. It was much more advanced tlian that of 1S42, and in its 
petit conseil and the 'Fwo Hundred, which therefore really elected main features still prevail. From that dati: till tla* Radicals 
them, subject to a formal approbation on the part of the larger ruled the* state, tlieir head, Fa/.y, being an able man, though 
body. This system wafi slightly modified in 1568, the constitution extravagant and inclined to absolutism. I’lidci bis sway the 
of that date iasting till 1794. The conseil gen/ral tell more and town was modernized and develofied, but the finanees were 
more into the background, the members of the other councils badly administered, and Fazy became rTu»ri‘ and mon* a radical 
gradually obtained the privilege of being irremovable, and the dictator. “On voudrait faire de (.ien.ve,” sighed the conscr 
system of co-optation resulted in the creation of a close monopoly \ati\e, de la Rive, “la plus jielite des graiules villes, el p<nir 
of political offices in the hands of a few leading families. moi je prefere (jii'cllc resU* la plus grande des petites In 

During the 17th and i8th centurie.s, while the Romanist j86i and in 1S64 Fa/y failed to .secure his re-election to th<‘ 
majority of the Swass cantons steadily refused to accept (icneva conseil (fitat, riots lollowed his defeat, and the I^edcral troop^ 
as even a subordinate member of the ('onfedcration, the city were forced to intervene so as to n‘st(jfc order, 
itself was distracted on .scv(‘ral occasions by attempts t>f the The Democratic party (libcral-conscrvativc) ruled frfan 1865 
citizens, as a w'liolc, to gain some share in the aristocratic govern- j to [870, anti did much to improve the finance., of the state. In 
ment of the town, though the.se attempts were only partially 1 1870 the Radicals regaincil tht‘ siipreniacv iinricr their new 
successful. But the last half of the 1 8th century marks the most 1 chief, Antoine ('artcrcl ( 1813 i88g) aiifl kept it fill 1878. Tlii.s 
brilliant period in the literary history of (leneva, whether as ; was a period of religious strife, due to the irritation caused b\ 
regards natives or resident foreigners, while in the succeeding | the Vatican council, and tlic pope’s attempt to revive the bi.shofiric 
half century the number of Gencve.se scientific celebrities is ; of Geneva. Gaspard Mcrmillod (182 1801) was named in '864 
remarkable. In 1794 the effects of the Frencli Revolution were ‘ cure of Geneva, and made bishop of Hebron in partihm, acting 
.shown in the more liberal constitution granted by the city j as the h(‘lpcr ol the bishop of Lausaniu*. Karly in 1873 the 
government. But in 1798 the city was annexed to France and j pope named him “ vic'ar apostolic of Geru va," but he w'as e\ 
became the capital of tlie French department of Leman (to be pelled a f(‘w weeks later from Switzerland, not returning till 
carefully distinguished from the Swiss canton of Lernan, that is 1883. wdieu he became bishof) of bausanne, being made cardinal 
Vaud, of the Helvetic Repul)lic, also set up in 1798), while in in 1890. The Radical government enacted seven* laws as to 
1802, by the Concordat, the .ancient bishopric of (ieneva was the Romanists in (i(*ncva, and gav(* privileges to the ('hristian 
.suppre.ssed. On the fall ol Napoleon (1813) the city recovered Catholic ('lujrch, which, organized in 1874 in Switzerland, had 
its independence, and finally, in 1815, w'as received as the junior absorbed the corninnnil\ loundi'd at (le‘nr*\a b\ IVn* Hyai inthe, 
member of the Swiss confederation, several bits of French and an cx-( armelite friar. "I'he Romanists thercfoic were no longer 
Savoyard territory (as pointed out abovt*) being addeii to the recognized hy the state, and ww ])ers(‘<'uled in divers ways, 
narrow bounds of tlie old Cienevese Republii' in order to gi\e though the tide afterwards turned in lb(‘ir favour. 'I'he iVmiu iats 
the lowm some protection against its non-Sw'iss neighbours. | ruJecl from 1878 to 1880, and introduced the “ Refen'tidum ” 
The constitution of 1814 set up a common form of government , (1879) into the ( antonal constitution, but, their policy of the 
for the city and the canton, the city not obtaining Its munjcif)al ! .separation of chiin h and stale Ijax ing been rejected by the 
independence till the constitution of 1842. 1 ^'roni 1535 to 1798 : people at a vole, the\ gave w'av to the Radicals. The Radii al-^ 
jHiblic worshiy) according to the Romanist form had Ix'cn strictly \ wa*nl out in 1889 and ilie Dcnifx rats held the reins of power till 
forbidden. In 1799 already the first attempts were made to ic- | i8<;7. their leader being (iusla\’t* .Xdor. In 1891 they introduc(‘<l 
establish ii, and in 1803 the ihiirch of St Germain was handed ; the “ Initiative ” into the cantonal constitution, and in iStjj 
over to the Romanists. 'I’he con.stitntion ol looking for- | the princijdc of projiortional n*presenlation .so lar as regard > 

ward to the annexation of Romanist districts to tlie city territory ■ the grand conseil, while 'I’h. 'I'lirrcttini dirl much to increase th< 
to form the new canton, guaranteed to that body the freedom j cconorna al prosperity of the (it\ In 1897 the Radicals cainc in 
of worship, at any rate in these newly gained districts. In 1819 j again, their leaders being first (ijoigcs havon (1843 i<)02) till 
the canton (the new' portions of which were inhabited mainly | his death, and then Henri lui/v, a distant relative of James 
by Romanists) was annexed to the bishopric of Lausanne, the | and an exf'ellent historian 'ilic\ attempted to rule by aid «)t 
bishop in 1821 being authorized to add “and of Geneva” to 1 the Socialists, but I heir pow'cr (I'atnated as the demands of 
his episcopal style. After the adventure of the “ F.scalade “ 1 the Socialists Ixx amc greater. On tlie 30th of June 1907 the 
the fortifications were once more strengthened and extended, ; (ieneve.se, by a popular vote, decided on t hi* .sf pa rat ion of (’hur< h 
these works being completed about 1726. Jfut. in 1822, some of 1 and Stale. 


the bastions were converted into promenades, while in 1849 the 
rest of the fortifications were pulled down so as to allow the city 
to expand and gradually assume its present aspect. 

When Geneva recovered its political independence in 1814 a 
new constitution was drawn up, but it was very reactionary, 
for there is no mention in it of the sovereignty of the people. 
It set up a conseil representatif or legislature of 250 meml)crs, 
which named the conseil d'etat or executi\’e. while it was itself 
elected hy a limited class, for the electoral qualification was 
the annual payment of direct taxes to the amount of 20 Swi.ss 
livres or about 23 shillings. It was not till 1842 that this system, 
though much criticized, was modified. In the early [lart of 1841 
the “ Third of March Association ” was formed to watch over 
the interests of the citizens, and in November of that year the 
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GENEVA CONVENTION, an international agreement lor the 
purpo.se of improving the eondilion of woimded soldiers of armies 
in tlic field, oiiginally adojited at an international conlerenee 
liekl at Geneva, Switzerland, in iS64,and afterwards replaced by 
the coinention of July 6, 1906, also adopted at Geneva. This 
later agreement is tlie one now known as the Geneva ( on- 
vention. 'Jbe eonferi-nce ol 1864 was the result of a movement 
which .sprang from the publication in 1862 of a book entitled 
I'H Souvenir dc Solf/nno by Henri Dunant, a G(‘iu'\'e.se philan- 
thropist, in which he described the sufferings of the wounded 
at the battle oi Solferino with suc h vivid effect that the subject 
became lortliwith one ol public interest. It was energetically 
taken up by M. Gustave Moynier, whose agitation led to an 
unoflicial congress being held at Gent*va in October i8()3. 'Ibis 
was followed by an olbcial oni' at Geneva, called by the Swiss 
government in 1864, 'Jbe ('onvention which W'as there signed 
(22nd August 1S64) on behalf ol the states represented, after- 
wards recciv(‘d the adherence ol every civilized power. 

At a second coniercnce on the .same subjec t, held at Geneva in 
1S6S, a supplementary convention was drawn up), consisting ol 
hmrieen additional articles, live ol whi(’h related to war on land 
and nine to naval warfare. 'Ibe additional articles were not, 
however, ratified by the chief states, and never liei'ame operative, 
ibe liru.s.sels International Conference (1874) for the codification 
()l the law and customs ol war occupied itself with the Geneva 
( onvention and again drew up a m rnher of articles which were 
siibrniUed to the interested governments. But, as in the case of 
th<’ additional articles of i868, no effect was ever given to them. 

At the Peace Confere. cc of 1899 Great Britain withdrew her 
ohjcclion.‘« \o the application ot tlu- convention to maritime 
wariare, and agreed to the adoption of a sp<*cial coiivtntion 
“adapting to Maritime warfare the pirinciplcs of the (ieneva 
( onvention." A voeu was also adopted by the conference exprc.ss- | 
ing the wish Ih it a sp)ecial conference should he held us soon as j 
possible for the j)urpose of revising the convention of 1864. 

In deference to the aho\e voeu the Swiss government in 190a j 
sounded the other piarlies to the convention of 1864 as to whether | 
the time had not come to call tlie propo.sed .special conference, but : 
the replies received did not give much encouragement and the ; 
matter was dropped for the time being. By a circular note of the 
1 7th of February 1903, the Swiss government invited all the states 
which had signed or adhered to the (ieneva Convention to send 
representativ'es to a conference to be held at Geneva in the 
following September. Some governments ilid not accept the 
MW itation in time ami the conference had to be poslpxmed. At the 
beginning of 1904, there being no apparent obstacle, the Svvi.s.s 
government again invited tlu? powers to send delegates to a 
conference in the following May. Meanwhile war broke out 
between Russia and Japan and there was again an adjourn- 
ment. At length in March 1906 an invitation was accepted 
bv thirty “five states, only Turkey, Salvador, Bolivia, Venezuela, 


Nicaragua and Colombia abstaining and the conference was held 
at (ieneva in July 1906, when a full revised convention was 
adopted, which now takes the place of that of 1864.^ The 
adoption of the new (ieneva ('onvention entailed a revision of 
the above-mentioned Hague Convention and a new edition of the 
latter is one of the documents adopted at the Peace Conference 
of 1907. 

The new Geneva (invention consists of thirty-three articles 
di\ided into the following cliapters, (i.) the wounded and sick ; 
(ii.) medical units and establishments ; (hi.) personnel : (iv.) 
n atcrial ; (v.) convoys of evacuation ; (vi.) the distinctive 
emblem ; (\'ii.) application and carrying out of the Convention ; 
(viii.) prevention of abu.ses and infractions ; (ix.) general pro- 
visions. 

The essential parts of the new Hague Convention of 1907 
(18th of October) adapting tlu; above conventions to maritime 
warfare as follow^s : (.N.B. The alteralions are in italics. 'Ibe 
parts of the older con\ ention of 1899 wliicli have been suppressed 
are in brackets). 

i Military lio.s])ital sliips, that is to say, ships constructed or 
assif^ned liy st.itc.s spcciallv and .soltdy lor the purpose ol assist inj:; 
tlie wounded, .sick (;r slii|)wrockt*d, and the names of winch sh.dl 
tiave been communitMti'd to lh«' lielliKrient powers at the commence 
meiit or during the course of hostilities, and m any case before tliev 
are emploved, .shall he lespected and cannot lie ca])tiired w'hile 
lio.stilities la.st. 

Tlie.se ships, moreovcT, aic not on the same loolinj; as men-of wai 
as lepfards their .stay in a neutral port. 

11 llos])ital ships", e(piij)ped wholly or m ])arl at the cost ol ])nvate 
individuals or ottici.dlv-recognized Relut Societies, shall likewuM* 
he lespected and exinipl Irom Cci])turr, jnoMdeil the belligerent 
jjower to whom tliey In-lonR has j»i\eu lliem an ollicial eommission 
and has notitieil lluui names to tiu' liostile power at the commence- 
ment ol or durin;' Iiostitities, and in any case before they arc emjitoved. 

These ships should he furnished wbli a certificate from the com- 
jieleiit aulliontK's, d(‘claiiu{4 that they had been under theii* control 
while lilting out and on Im.d di*parture. 

iii Hosjiital-slnjis, i‘(pii]>]n‘d wholly or in part at the co.st o! 
pnvate individuals or otliciallv-nToguiz'.sl Soeietii's oi neutral 
i countries shall he respected and exem])t Irom cai>ture |i1 the neutral 
j ]>ower to whom they belong has given them an ottui.d commission 
. and notified Ihcui namc\s to the belligerent pow'ers at the commence 
iiK’ut ol or during hostilities, and lu an\ ca.se hefon* tlu y are em- 
j ployetlj on (ondition that thev are plated under the oideis of one of 
' the belligerents, with the previous lonsent of their own Government and 
with the authorization of the belli get eni, and on i ondition that the lattei 
shall have notified their names to the enemy at the tommcncemeut 01 
; during the couise of hostilities, in any event, before they are employed. 

IV. The .ship"^ mentioned in \rticles 1 , u. and in. shall afford rehel 
and assistance to Ihe wounded, sick .mil .shipwrecked ol the heJ- 
hgerents independently ol their nation.ihtv- 

The go\ernmeiits engage not to um- the.se ships lor any militarv 
purpo.se. 

'f'liese ships must not in au\ wiw l\ani])ei the movements cl the 
coin hat ants, 

1 During am I afti-r an engagiuneiil they will act at then ow'n ri^-k 
I aiul peril. 

The helligerenls will have the light to control and \isit them, 

! they can reluse to help them, oiiU-i them ott, in.ike them take .1 
I ceitam course, and pul a comiiiissioner on ho.ird ; they can even 
■ d<;tam them, if imjioilaiit circumstances reijuiie it 

As tar as ]H>ssil)lc the belligerents shall iiiscnhe m the sailing 
papers of the hu.spital-.shijis tlu- orders they gi\e them. 

V. The militarv hospital-.ships shall he distinguished by being 
painted white outside with a hoii/ontal hand ol green about a metre 
.ind a hall m breadth. 

riie ships mentioned in .\rticles li. and in. .shall he (listing iii.shed 
by being jiaiuted white outside with a horizontal hand ol red about 
a metie and a half in breadth. 

The boats ol the ships above mentioned, as .also small ( raft which 
may he u.sed for hos]>ital work, shall he distingiiishecl by snnilai 
painting. 

All lios]iilal- ships sh.dl make themselves known by hoisting, 
together willi their national tlag, the white flag with a red cioss 
provided by the Geneva Convention, and, in addition, if they belong 
to a neutral State, bv hoisting on the mainmast the national flag of the 
belligerent under who.se direction they arc placed. 

Hospital-ships which, under the ieitns of .Artble iv., are detained bv 

' Another International Conference held in Deceinher 1904 at tiie 
Hague dealt w ith the status of hospital-ship.s in time of war. (treat 
Britain did not take part in this Conference. Her abstention, 
however, was not owing to any objection of principle, but purely 
to con.sicierations of domestic Icgi.slation. 
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ihe enemyt must lower the national flaf> of the belligerent under whom j 
they were acting. | 

The above-mentioned vessels and boats, desiring at night-time /»» 1 
ensure the respect due to them, shall, with the lonsent of the helltgcrent 
whom they aye accompanying, take the necessary steps that the special 
painthig denoting them shall be sufjuiently conspicuous. 

vi. [Neutral inercliiinlnien, yachts or vessels, haviii}», or takhif^ ctn 
board, sick, wounded or shipwrecked of the belligtTeiits. cannot be 
cajitured for so doinji, but they are liable to caj)tiire lor any violation 
ol neutredity they may have committed] 

The distinctive signs provided by Artule r. can only be u<:ed, whether 
in time of peace or in time of war, to proteit ships therein mentioned. 

vii. /m ihe case of a fight on board a war-ship, the Ju^spiials shall be 

tes petted and shall receive as much consideration as fwssihle. I 

These hospitals and their belongings ate subject to the laws of m'cti, , 
but shall not be employed for any other put pose so long as they shall be \ 
necessary for the sick and wounded. 

Nevertheless, the coniynander who has them under his otders, may 
make use of them in cusc of important finlitary netcssity, hut he shall 
first ensure the safety of the sick and wounded on Itoaul. 

viii. The protection due to hospital-ships and to hospitals on boaid 
war-ships shall cease if they are used against the enemy. 

The fact that the crew of hospital-ships, and attached to hospitals cm 
war-ships, are aryned for the maintcnaiiLC of oKlet and for the dejeiue 
of the silk or wounded, and the e\isiencc of a radio-telcgraphu installa- 
tion on board, is not considered as a justification for withdrawing the 
uhove-tneiitioned protection. 

ix. Belligerents may appeal to the charitable zeal of connnandns of 
neutral merchant vessels, yacJits or other craft, to take tm board arid look 
after the sic k and wounded. 

Ships having responded to this appeal, as well as those ivho have 
spontaneously taken on board sick, wounded or shipwrecked men, shall 
have the advantage of a special protection and of ccylani immunities. 
In yio case shall they be liable to capture on account of such trunspoit ; 
but subject to any promise yyiadc to them they are liable to capture for 
any violation of neutrality they ynay have committed 

[vii.J X, The ieh.c:ious, medical or hospital slafT of any captured 
ship IS inviolable, aiul its members ('ainiot be made juisoneis ol war. 
On liMviiif.; the ship they take with them tin: objects .ind surgical 
msliumeiits which are tlu*ir own pnv.ite juopoity. 

'Phis st.ilf shall continue t(j di^'lini.'^e its duties while nec<‘ssarv, 
and (‘an aftci wards leave when tlie comm.mder-m-chief considtTs it 
])ossihle. 

'I'lie belligeients must {*uai<{utee to the staff that has talleii into 
their hands [the enjoyment oi tlieir salaries intact j the same allow- 
ances and pay as those of persons of the same rank in thvir ,nvn navy. 

[viii j xi. Sailois and soldiers, and other persons c^fpetaUy attached 
to navies or armies, who are taken on boanl when sick or \vound(‘d, 
to whalevei luitioii they beloiij*, sliall be jpiolectedi respected ami 
looked after by the captors. 

xii. i.vcry vessel of war of a belligerent patty may claim the letuin 
of Ihe wounded, sick or shipwrec ked who are on boatci militciiy hospital 
ships, hospital ships of aid societies or of pi irate individuals, mcyduiut 
ships, yac his or other i raft, whatc'ver be the iiatKouility of these vessels. 

MU. If the wounded, sick or shipwrecked ate yeceived on board a 
nciilral ship of way, it shall he provide cl, as fat as possible, that they 
may take no further part in war opetations. 

xiv. The .shi]i wrecked, wounded or sick of one of the bellif^erents 
wlio fall into the hands {>1 the other, an; jirisoneis of war. The 
(.iptor must decide, accoidiuj^ to eircumstam es, if it is best to kee]> 
them or .send them to a j)oit of his own country, to a neutral ])ort, 
01 even to a hostile jiort. In the List case, jiri.soneis thus repatnalccl 
cannot serve as lorn; as the war lasts. 

XV. The shi|)wrecked, wounded or sick wlio are l.iuded at a neutial 
jioit with the consent ot the local autluaities, must, tailin’; a coiiliaiy 
ai ran|;em(‘nt between the neutial State and tlie belh’^ereiits, be 
j.piarded by the neutral State, .so tliat they may not be ap[ain able to 
take part in the military oi>eralu)ns. 

The expenses of hospital treatment and lyiternmcyit shall he borne by 
the State to which the .shipwrecked, wounded or seek bebaiv. PI’ B\ ) 

GENEVA, LAKE OF, the largest lake of which any portion 
helon[;s to Switz(?rlancl, and indeed in central Europe. Jt is 
called Lams Lenuw HUS hy the old J^itiii and (JriM^k writers, in the 
4th century a.o. Lams Lau.s()iuits or J.osaneics, in the middle af;es 
generally Lac de Lausamie^ but from llie ibth century onwards j 
Lac de Geiihw, though from the end of the iSlh centurv the name I 
Lac Lc‘ mail was revived — according to Prof. E’orel fw L 'mayj is the 
proper form. Its area is estimated at 223 sep m. (Swi.ss 'I’opo- 
graphical Bureau) or 225 J .sip m. (I^orel), of w'hich about 140 sep 
m. (i.ui politically Swiss (123J .s(]. m. belonging 

to the cantoTi of Vaud, ii i sq. m. to that of Geneva, and 5 srp in. 
to that of the Valais), the remainder (S3 sq. m.) being French since ! 
the annexation of Savoy in i860 — the entire lake is included in the | 
the territory (Swiss or Savoyard) neutralized by the congress of | 
Vienna in 1815. The French part takes in nearly the whole of 


the south shore, save its western and eastern extremities, which 
belong respectively to (iene\ a and to the Valais. 

The lake is lormcd bv the KIkuic, which enti'rs it at its cast end, 
between N'llleiieuve (li.) and St tliugi>lj)h (W.), and ijiuls it at its 
west end, llowiiiin tinough tlic city ol (icneva. The only iiujxuiant 
tiilMitarii's arc the Dr.iuci' (S.), tlu* \ ciio^i* (N.) and tlic Vc\eyse 
(N.). The form of the like is that ol a crc'^ciMit, of which the east 
cud is broad and rounded, while the west cud tiijicrs towards the 
tily ot Geneva. 'I'lie bird’s e\e leugih ot the whole lake, from 
( hilkm to Gicmwa, is joJ m., but alonj; its axis 45 in. The i oasl-liiio 
ot the north slion' is 30 iri. lu length and that ol (lie south .shoo* 
44} m. The maximum de])lh is 1015! It , but th»‘ mean depth 
only 500 ft. 'I'he surlace is I2ji.| 11 . '^lojioe. Bureau) or 

1220 11 . (l‘'oiel) a])Ove sea-levi'l. Tlic giealest width (betwi'cn 
iVlorges and Anqihion) is S\ m., but the uonr.al width is 3 m. Tin* 
lake lorins two well-maiked ih\isioiis, sepaialtsl Py tlie sliait ol 
I foment hou.x, which is 2i(*l it. in deptii, as a bar di\'id( s the Gi.,nd 
Lac Iroin the I’etil Lac. 'Lhe Ciiund Lac mchides the greater j)Oi tion 
ol the lake, the Petit Lac (to the west ol tlie strait or li.ii) lieing the 
s]»ecial Geiie\ese jioilion of the lake, and luiMiig an aiea of but 
r»ij. m. 'llu* unusual blueiu'ss of the waters has long Ini'ii 
reni.irki'd, ;itu1 tht‘ Iraiispaiemy iiieie.ises th(‘ f.irlher we get from 
the ])oint where tin* r<hoTii‘ euteis it, the dejiosits which the river 
brings down from the Alj)s giadnally sinking to the bottom ol the 
lake. At Geneva we lee.dl Byioii’s phia.se, “ tin- blue lushing of the 
arroww Ulioiie ” (L hilcfr IJarolcI, iiiiito iii sl.iu/.i 71). 'Llii' limit of 
visibility ol a whiti* dislc is 33 It in wuitei (iii P'ebiuary i8t)i I’rof. 
J’\)rel obs«T\ ed an extienie ol 70;l 11 .) ami '2 1 j It in suniuier. Ajiart 
Ironi the .seas(»nal ehaiuM's in the level ol thi‘ lake (winch is highc'it 
ill summer, no doubt bicause ol the imlliug ol tlit* .Mpiiie show’s 
that leed the Khoiie), tliere are also Ihe leiii. likable tempor.uy 
disturbaiiC(*s ol level known as the seiches, 111 whn h Ihe W'hole mass 
ol w’ater in the lake ihylhiiii(.al!y swine'- lioni sliore to shoie 
According to Biol P'ori'l thi'n* ao* both long, il mini. il and ti.ins- 
\eis(‘ seac hes 'Ihe elicit <>1 the loiigit mhiial sect lies at (hmeva is 
lour liiiK's as gieat as at Chillon, at the otliei end ol Ihe lake, wink* 
the evtii’jne duration ol this jihenomenon is 7} imnnles for the 
unmodal lonj'iludiiial seiches (35.', mmutes lot the binod.d) .iml 10 
minutes lor tin.* tr.ins\erse .seiches (3 mmuti’s lor the liinodal). 
lh(‘ m.'iximum height ol .1 n'coided sen he at (»em‘va is rathiT over 
() It. (Oi'tol)(.‘r 1S41). 'Ihe euireuts in Ihi* w.ilet ilsell are irre/’iilar. 
The priiicijial winds lli.d blow ovi i the liln* aie the bise (horn the 
N.K ), the vaudaiye or Lohn (tiom tlie SIC ), the siuiois or vent dr 
pluie (from tlie S.W.) ami the joian (lioiu tin* N.W’.). 'I lie stoim 
wind.s are the molan (Irom tlie Ai\'(‘ valley low.i/ds fJem’V.i) and tlie 
boy nan (from the Drance valley low.iids the eenli.d jiortion ol 1ht‘ 
lake). 'Pile lak(‘ is not .as ruli in lish as tlie other Swr.s l.'kes, om* 
re.ison bem tij<‘ olistaek* oopos^'d by thi‘ l‘eile du Phone to lish 
si'eking to .ise<‘nd tlwil ri\ei IMol. Poiel Knows of but 1wlet^’ 
indigenous species (ol whii'li tlie Lvia, 01 ( oirgonns fna, is tin* 
principal) ami six tliat haM’ bieu lutioduced 1)\ in. in m llu' I'llh 
century, A ninul»er ol laUi' dwelluu’s, of v.ii\uig dates, liaxe been 
lound on the shores ol the l.dce 1 lie fust sicaiiier ]j|.i(‘(‘tl on llii‘ 
lake W’tis the " C.uill.amne 'Pell, ” built in iM.!^ .at Geneva, by .ui 
Englishman naim-d Chunh, while in 187^ the ]>resent Conijiaguie 
geiierale de n.avig.ition siir le l.ie Liinaii was formed, and in 1873 
coiistnicted the lost s.-loou steainer, the “ JMont Itlanc.” But 
dc'.jnte this sctmic ami tlu' raiiw.iy;; ..long each shore, the led l.iteeu 
sails ot minor ir.ilt still bnghien the l.an«l^caj)(‘. 'J he raihva v along 
i tin* iiorlheru shoie nuis horn (ieiiex.i p.ist N\on, KoIK , .Moiges, 
Ouchy (the port ol Laiisanm'), \‘ev''y .iml Mfnito ux to Villemaive 
(V>.*, Ill ). 'Phal on the .south shoie g.ims tlie edge ol the l.ike at 
Thoiion only (22.} in. Ironi (iem va), ami then niiis j>ast iCvi.m .iml 
SI (imgolph to l.e Boiuend (20 iii Horn 'J luaioii) In the haiboui 
of (Geneva two erratic bonideis ot gi.uiite ]»ro|ect idiovt* th(‘ surlai e 
of the W’ater, and are named Pienes du .\ iton (supjiosed to h<‘ altars 
to Neptune). ’I he Jow'cr ol the Iw'o, wlm h is .dso tlu' J.'.itlie.st Irnin 
llu‘.shoi(*, has been taken .is tlie b i'asof the In.Liigulation ol Swif/ei 
Land: the offr. i.d Iiei'dil is ^7()-S(^) met res, w hi«,h in iM«/J w,i‘.redu(«d 
to f/V.'il mf’ties, though 370*0 metres is now said to he the le.d 
ligiire. Ol umisc* tlu* hegdils given on Ih*' Sw iss ('.oxernmeiit m.aj) 
\',ai V with tliese dilfeir'iit ^•stllnales ol the point t.iKeii as basis. 

I'or all matters I' latuig to tlie Like, st i l‘iof. I'K A. I^hj-Pk 
nioniiniental work, le I /man (j vols , LruisaTimg 1802-1001): also 
(with tme illu.st rations) (L loilio and 1 '. Boissonn.is. .Jit/out du lac 
Leman (Geneva, i(jo2). (W. A. J^. ('.) 

GENEVIEVE, or Gknovk1'.\, ST (r. 4:22-512), palroness of 
l^iris, lived during the hitter half ol the 5th century. According 
to tradition, sh(‘ w'as born about 422 al Nan tern* near Paris ; 
her parents were called Severiis and Gerontia, but accounts 
differ widely as to th(‘ir .social jiosition. According to the legend, 
s' c was only in lier seventh year wdien she was induced by St 
(ierniain, bishop of Auxerre, to dedicate herself to tlie religious 
life. On the death of her parents she removed to Paris, where she 
distinguished herself hy her benevolence, as well as by her austere 
life. She is .said to have predicted the inx asion of the Hiin.s ; and 
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when Attila with his army was threatening the city, she persuaded 
the inhabitants to remain on the island and encouraged them by 
an assurance, justified by subsequent events, that the attack 
would come to nothing (451). She is also said to have had 
great influence over Chiidcric, father of Clovis, and in 460 to liavc 
caused a church to be l)uilt over the tomb of St Denis. Her 
death occurred about 512 and she was buried in the church of the 
Holy Apostles, popularly known as the church of St Genevieve. 
In 1793 taken from the new church, built in her 

honour by Louis XV., when it became the fhintheon, and burnt 
on the rJace de Greve ; but the relics wTre enshrined in a chapel 
of the neighbouring church of St Ktienne du Mont, where they 
still attract pilgrims ; her festival is cekihrated with great pomp 
on the 3rd of January. The frescoes of the Pantheon by Puvis de 
Chavannes are based upon the legend of the saint. 

JUriLioGRAerrY. --'riie main source is l!ie anonymous Vita s. 
(•rnovrfac vtrpjnis (^nri^iontniy pul)lislied in io>^7 by D. I*, t'har- 
])i'ntier. The f^enuineiu'ss of this lifi‘ was atlacKed by B. Krusch 
(Wntes Archii\ iS*}} .nid jSoi) and (lelemlcd by T.. Duchesne, 
hihltiithiU/ue dp I'fitolt' dcs ChaUvs (iSoj), TUillctin critique (1897), 
p. .47 p Krusch LOiilimied to hold that tlie life was an 8th-renluiy 
lorf^cry {Srriptores rei . Mernv. in 204 J48). See A. 

Hihli.ithcca mrdii cteri (1 pji, 133.1), .ind ('. Nurlh, Clovis^ ii. 240-254. 
'I he legends ant] miracles are given m the llollandiKt>.' Ac/a Sinutorum^ 
bmuary ist; there is a sliort skeb h hy llenri l.esetre, Ste Geuevidve^ 
ill “ l.es Saints ” seri«'s (IViiis, 1900), 

GENEVlfilVE, Genovkva or Genovefa, OF BRABANT, 

heroine of medieval legtmd. Her story* is a typical example of the 
widespread tale of tlie chaste wife falsely aei used and repudiated, 
generally on the word of a rejected suitor. Genovefa of Prabant 
was said to be the wile of the palatine Sieglried of Treves, and w*as 
falsidy accused by the majordomo (iolo. Sentenced to death she 
was spared by the executioner, and lived for six years with her 
son in a cave in tlu; Ardennes nouvish<‘(l by a roc. Siegfried, who 
had nuianwliile found out Goio's ireai herv, was chasing the roe 
when he discovered her hiding-phuv*, and reinstated her in her 
former honour. Her stoi*}' is said to rest on the history of Marie 
of Prahant, wife of Louis If., duke of Pavaria, and count-palatine 
of the Rhine, wlio was tried by her husband and beheaded on the 
iStli of January 125b, for supposed infidelity, a crime foi which 
Louis afterwards liad to do jienaiK'e. The cliange in name may 
have been <lu(‘ to the cult of St Genevieve, patroness of Paris. 
The tide first ol)tain(‘d wide popularity in I'lntwre rcrcconnuc^ on 
vtr de Sainte Genevihu' de Hrahanl {\)r, 1^38) by the Jesuit Reno dc 
(erisier (ibo3'i662), and w^as a treipienl subject for dramatic 
representation in Germany. With (Icnovefa's history inav be 
compared the ScandinaN'ian ballads of IGwen^aard eg Memcrin^, 
w’hiili exist in many recensions, 'fhese deal with the history of 
Gunild, w'ho married Henry, duke of Pninswick and Schleswig. 
When Duke Henry wiuit to the wars he left his wife in cliarge of 
RaN'cngaard, who aci'used her of infidelity, (innibi is cleared 
by the x ictorv of her champion Memenng, the .smallest of 
(!hrisu:in men.” The Scottish Ixallad of Sir .Mdingar is a version 
of i 1 h‘ same story. The heroine Gunhilda is said to have been the 
daughter of ( anute the tireut and Kmma. She married in 103O 
King Henry, afterwards the emyieror Henry 111 ., and there was 
nothing in her domestu* history to warrant the legend, which is 
giv en as aulhenlie history by William of Malmesbury (/V* ^csiis 
rei^um Aufjonim, lif). ii. § i<SS). She w'as called ('unigund after her 
marriage, ami pertmjis was confused with St ('unigund, the wife 
of the emperor Henry J 1 . In the Kar 1 ama\*nus-saf^a the innocent 
wife is Oliva, si.ster of C'harlemagiie ami w ife of King Hugo, and in 
tlu‘ French ('arolingian cyi k* the emperor's wife Sibille (La Reiue 
Sihillv) or Planch jIliMir (.i/tfcrt/r/’). Other form.s of the legend arc 
to b(‘ found in the story of I)oolin's mother in Daon de Mayettce, 
the English romance of Sir Triamone, in the story of the mother of 
Oelavian in (hlaviau the Emperor, in the German folk book 
llistorie von der gcduldigen Konii^tn Creseaitia, based on a 12th- 
century poem to be found in the Kaiserehrouik ; and the Fmglish 
Erl of Toulouse (c. 1.400). In the last-named romance it lias been 
suggested that the story gives the relations between Pt;rnard 1 . 
count of Toulouse, son of the Guillaume d’Orange of the t'iiro- 
lingian romances, and the empres.s Judith, second wife of Louis 
the Pious. 


Sec F. J. Child, English and Scottish Popular Ballads, vol. ii. 
(1880), art. “ Sir Aldingar " ; S. (irundtvig, Danske Kaempeviser 
(Copenhagen, 1867) ; “ Sir Triamore," in Bishop Perty's Folio MS., 
ed. Hales and Fiimivall, vol. ii. (T-ondon, 1868) ; The Romance of 
Octavian, ed. F.. M. Goldsmid (Aimgcrvylc Soc., Edinburgh, 1882) ; 
The Erl of Toulon^ and the Empercs of Almayn, ed. G. Liidtke (Berlin, 
1881): B. Seiittert, Die Legende von der Pfalzgrdfm Genovefa (Wiirz- 
buq;, 1877) : B. Golz, Pfalzgrdfin Genovefa in der deuischen Dirhtung 
(Leipzig, 1897) » P- Kohler, “ Die dcutschcn Volksbiichcr von dor 
I'/aJzgriifin Genovefa,'’ in Zeitschr. fitr deutsche Philologic (1874). 

GENGA, GIROLAMO (r. 1476-1551), Italian painter and 
architect, was born in Urbino about 1476. At the age of ten 
he was apprenticed to the woollen trade, but show’cd so mudi 
inclination for drawing that he was sent to study under an 
obscun^ painter, ami at lliirleen under Luca Signorelli, with 
whom he remained a considerable while, frequently painting 
the accessories of his pictures. He was afterwards for three 
years with Pietro IVrugino, in company with Raphael. He 
next worked in Florence and Siena, ak ng with Timoteo della 
\ite ; and in the latter city he paint id various compositions 
for Pandolfo Petrucci, the leading local statesman. Returning 
to Urbino, he wa.s empkiyed by Duke Guide baldo in the decora- 
tions of his palace, and .showed extraordinary aptitude for 
th(*atrical adornments. Thence he w'crA to Rome ; and in the 
church of S. ( aterina da Siena, in that capital, is one of his most 
distinguished works, “Ihe Resurrect ion," remarkable both for 
de.sign and for colouring. lie studied the Roman antiquities 
with zeal, and measured a number of edifice.s : this practice, 
combining with his previous mastery of pcTspective, qualified 
him to shine as an architect, k’rancesco Maria della Rovere, 
the reigning duke of I'rbino, recalled Genga, and commissioned 
him to execute works in connexion with his niarriage-ie.stivities. 
This prince being soon afterwards expelled by I’ope Leo X., 
Genga followed him to Mantua, whence he went for a time to 
J^esaro. 'J'he duki* of Urbino was eventuall)’ restored to his 
dominions: he look Genga w'ith him, and a])pointed him th(‘ 
ducal anhiteet. As he neared the close of his career, Genga 
retired to a house in the vicinity of TTbino, continuing still to 
produce designs in pencil ; one, of the “ Coin ersion of St 
w*as particularly admired. Here he died on the nth of July 
1551. Genga was a .senljitor and musieian as well as painter and 
architect, lie was jovial, an exittllent talker, and kindly to his 
friends. Jlis principal pupil was J'raneesco Menzocchi. His 
own .son Dartolommeo (1518-155S) became an architect of 
eelebritv. In Genga’s paintings there is a gn at deal of freedom, 
and a e(*rtain pec’uliarity of character consonant willi his versatile, 
lively and .^ociid temperament. One of his leading works is 
in the ehuuh of S. Ago^U^() in ('esena a Iriptyih in oil-colours, 
representing the “ Aniuinciation,” “God the l ather in Glory," 
and the “ Madonna and Child.*’ Among his architectural 
labours are the chunh of San (iiovanni Battista in Pesaro ; 
the bishop'.'. ])al:ir(‘ m Sinigaglia ; the facade ol the cathedral 
of Mantua, ranking high among the prodtictions of the i6tli 
century : and a new palace for the duke of Urbino, built on the 
Monte Tmperiale. He was also concerned in the fortifications 
of Pe.saro. 

GENISTA, in botany, a genus of about eighty species of .dirubh 
belonging to the natural order Leguminosae, and natives oi 
Europe, wx•^tern Asia and North Africa. 'Ihree arc native in 
Britain. G. angUea is the needle-furze or petty whin, found 
on heaths and moist moors, a spinous plant with slender 
spreading branches i to 2 ft. long, very small leaves and short 
racemes of small eellow papilionaceous flowers. The pollen is 
emitted in a shower when an insect alights on it. G. tincioria, 
dyer’s green-w*ecd, the flowers of which yield a yellow* dye, has 
no spines. Giher species arc grown on rock-work or as green- 
house plants. 

GENIUS (from Lat. genere, gignrre), a term which originally 
meant, in Roman mythology, a generative and protecting spirit, 
who has no exact parallel in Greek religion, and at least in his 
earlier aspect is of purely Italian origin as one of the deities of 
family or household. Every man has his genius, who la not his 
creator, but only comes into being with him and is allotted to 
him at his birth. As a creative principle the genius is restricted 
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to man, his place being taken by a Juno (cp. Juno Lucina, 
the goddess of childbirth) in the case of women. The male and 
female spirit may thus be distinguished respectively as the 
protector of generation and of parturition (tutela generandiy 
pariendi), although the female appears less prominent. It is 
the genius of the pater jantilias that keeps the marriage bed, 
named after him lectus gemalis and dedicated to him, under his 
special protection. The genius of a man, as his higher intellectual 
self, accompanies him from the cradle to the grave. In many 
ways he exercises a decisive influence on the man’s character 
and mode of life (Horace, Epistles ^ ii. 2. 187). 'I'he responsi- 
bility for happiness or unhappiness, good or bad fortune, lay 
with the genius ; but this does not suppose the exist enci* of two 
genii for man, the one good and the other bad , 

KaKo 8 affjLUiv)y an idea borrowed from the (Ireek philosophers. The 
Roman genius, representing man’s natural ojjtimism, always 
cnde«avoured to guide him to happiness ; that man was intended 
to enjoy life is shown by the fact, that the Roman spoke of in- 
dulging or cheating his genius of his due according as he enjoyed 
himself or failed to do so, w'hen he had the opportunit3\ A man's 
birthday was naturally a suitable occasion for honouring his 
genius, and on tliat occasion offerings of incense, wine, garlfinds, 
and cakes were made (Tibullus ii. 2 ; Ovid, Tristia, hi. 13. iS). 
As the reprt‘sentative of a man's higher ivdf and piarticipating 
in a divine nature, the genius could be sworn by, and a person 
could take an oath b\' his own or some one else’s genius. When 
under Greek influence the Roman idea of the gods became more 
and more anthropomorphized, a genius was assigned to them, 
not how'ever as a distinct personality. Thus we hear of the genius 
of Jupiter (Jovis Genio, C.l.L. i. ^103), Mars, Juno, Pluto, 
Priaj)us. In a mor(‘ extended .sense tlv" genius is also the 
generator and preserver of human .soclc*ty, as manifest cd in the 
lamily, corporate union.s, the city, and the .state generally. Thus, 
the genius publie.us Populi Romani — probably distinct from the 
genius Urbis Romae, to whom an old shield on the Capitol was 
dedicated, with an in.scription cxpre.ssing doubt as to the sex 
(Genio . . . swe mas sive femina} -'Hiood in the ioriim near 
the temple of Concord, in the form of a l)earded man, crowned 
with a diadem, and carrying a cornu copiae and sceptre. It 
fretjuently appears on the coins of 'I'rajan and Hadrian. Sacrifice, 
not confined to bloodless oflerings like those of the genius of 
tlie house, was offered to him annually on the 81 h of October, 
There. were genii of cities, colonies, and even of provinces ; of 
artists, business people and craftsmen ; of cooks, gladiators, 
standard-bearers, a legion, a century, and ol the army generally 
{genius sanclus castrorum peregri norum lohusqiic exercitus). In 
imperial times the g<*nius of Augustus aud of the reigning 
emperor, as part of tht; sacra of the imperial family, w(*rc piildicly 
wmshipped. It was a common praetke (often ('ompulsory) to 
swear by the genius i)f the emjxTor, and any one who swore 
falsely was flogged. Localities also, such as theatres, baths, 
stables, streets, and markets, had their own genius. The word 
thus gradually lost its original meaning ; the nanu'le.ss local 
genii became an expression for the universalitv of the divinum 
numen and were sometimes identified with the higher gods. 
The local genius w'as usiiall)' represented by a snake, the symbol 
of the fruitfulness of the earth and of perpetual yoiilli. Hence 
snake.s were usually kept in houses (Virgil, Aen, v. 95 ; Persiiis 
i. 1 1 3), their death in which was considered a bad omen. The 
personal genius usually appeared as a handsome youth in a toga, 
wdth head sometimes veiled and sometimes bare, carrying a 
drinking cup and cornu copiae, frequently in the position of one 
offering sacrifice. 

See W. IT. Roscher, Lexikon der Mythologie, iiiul article by J, A. 
Hild in Darcmbcrg and Saglio, Dictiouuaire dc^ autiquiUs^ where 
full references to ancient and modern authoritirs are given; L. 
iYeller, Romische AJyihologu\ ^rd ed., by H. Jordan ; G. VVi.s.sowa, 
Religion und Kultitr der Rdmer. 

Apart from the Latin use of the term, the plural “ genii " 
(with a singular “ genii^ ”) is used in English, as equivalent to 
the Arabic jinn, for a class of spirits, good or bad, .such as are 
described, for instance, in The Arabian Nights. But “genius” 
itself has become the regular English w'ord for the highest 


conceivaWe form of original ability, something altogether 
extraordin^y and beyond c^'cn supreme educational prowess, 
and differing, in kind apparently, from “ talent,” which is 
usually distinguished as marked intellectual capacity short 
only of the inexplicable and unique endowment to which the 
term “genius'’ is confined. 'I he attenqit, however, to define 
either quality, or to discriminate accurately hetw'een them, has 
given rise to continual controversy, and there is no agreement 
as to the nature of either ; and the eommonly quoted definitions 
of genius — such as Carlyle’s “ transccndanl raparity of taking 
trouble, first of in which the last three words are usually 

forgotten— are either admittedly ineomplete or are of th<‘ 
nature of cpigramLs. Nor can it be said that any substantial 
light has been thrown on the matter by lh(‘ nK>dern jflivsiologicid 
school, Lombroso and others. ho regard the eccentrii it y of genius 
as Its prime factor, and stiul\' il as a lorm o1 mental derangement. 
The error here is partly in ign(;ring llie histoi v of the word, and 
partly in misrepresenting the naliire of the fact. "I here are many 
cases, no doubt, in whieh ])crsons really insam*, of one tyyie or 
another, or with a historv of physical degeneration or epileps}', 
have shown remarkable' 01 igmalily, which may Ix' described 
as genius, but thi’re are at Jca.st just as many in whom no such 
physical abnormality can be ob.servid. 'Jhe word “genius" 
itself howeve r has onl\- gradiially been used in English to express 
the degree oi original greatne'ss whiVh is beyond ordinary pe»\ve i^ 
ol explanation, la. far beyond the capacity ol tlie* normal human 
be ing in creathe work : anelil isaconNcnienl te rmflike Nietzsche ’s 
“superman”) feir application to those rare mdivicliials who in 
the course of e\'e)liiti()n re\'eal from time to time the heights to 
whic h humanitv mav elc'velop, in literal lire, art, sc ience, nr 
administrative lile’. 'Hu* Engli.sh usage was ceriginally derived, 
naturally enough, from the' Roman ideas contained in the term 
(with the analog) oi the Greek and in the ibth and 

J7th e'cnturies we fmel it (‘quivalcnt simply to “ distincti\’e 
cluirac ti'r or spirit,” a me aning still commonlv gi\en to the* v eird. 
The* more rnejdc'rn sense* is not even mentioned in Johnson's I)ii~ 
itonai y. iir](\ rc'presents an itSth-century cl(‘\’ele)pmenl. primarily 
due Ic' the* influence e)l Clerman writers ; the* meaning of “ dis- 
tinc'tive na'^nral capacity or endowment ” ha<l gradually b(*in 
applie'd specially to creative minds such as those, ot poets and 
artists, by contrast with those whose mental aliility was elue* b- 
the results of edtication and study, and ihe- antithesis ha-, 
extended sinee, through cemstant disciissie)ns eiver the attemjil 
to diflerentiate between the real nature of genius and that e f 
“ talent," until we ne)\\ speak ol the e.see ptional person neil 
merely as ha\'ing genius but as “a genius." 'Ibis phraseology 
appears to indicate' some revi'rsion to the original Rcjman usage, 
and the ide*ntifie'alion of the great man with a generati\e s])irit. 

Modern tbeoiies on the iiatuie ol “ g<'iiius ’’ should be suidu-jl 
with eonsiderablc di lacliineni , but then* is 111m li tlu.t js intert -sl 
and lhon|,;h 1 piovolvinii]; ni sui li woiks as J NisImI’s /iisdintv of 
Gniiiis (iHoi), Sii I'lancis lliu'd}tm\ (tcutus (lu w id, 

iS<j2), and C. T.onibroso’s Man of itcmitb (I'-iiM. Ir.iiis,, iHoi). 

GENLIS, ST£PHANlE-F£LICITlg DU CREST DE SAINT- 
AUBIN, ( OMTEssK J>K (174b fVc'nch writer and educator, 

I was born of a noble but impovc*rishc'd Burgundian family, at 
Champecjrv, near Aut un, on the 25th of January ? 740. M lien six 
years of age she was received as a ('anoness into 1 be noble c bapter 
of Alix, near Lyons, with the title of Madame la fomtesse cle 
I^inc)", taken from the town of Bonrl>oii-J.an('\ . Her entire 
education, however, was ronducAed at home. In 1758, in 1‘aris, 
her skill as a harjiist and hc'r vivaeious wit speedily attracted 
admiration. In her sixtc'enth year she was married to ( harit ^ 
Brulart dc Genlis, a colonel of grc'nadiirs, who afterwards 
became marquis cie Sillc'ry, but this was not allowed t(> interh*re 
with her determination to rc'rriedv her incomj)letc‘ ecliiratioT^ and 
to .satisfy a taste for acquiring and imparting knowdedge. Some 
years later, through the influence of her aunt, Madame de 
Monte.s.son, w'ho had bc-en clandestincdy married to the duke of 
Orleans, slic entered the Palais Royal as lady-in waiting to the 
duc'he.ss of ( hartres ( 1770). She actc*d w ith great enc-rgy and zc'al 
as governess to the daughters of the lamily, and w'as in 7781 

^ J'H!dert( k the (ftr tl, ]\' iii uoj. 
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appointed by the duke ()f Chartres to the responsible office of 
goiivernetir of his sons, a l)(»1d step which led to the resignation of 
all th(i tutors as well as to much social scandal, though there is no 
reason to suppose that the intellectual interests of her pupils 
suffered on that account. The better to carry out her ingenious 
theories of education, she wrote several w'orks for their use, the 
best known of which are the Theatre iTnlucatton (4 vols., 1779- 
17.S0), a collection ol shtn'L (‘oinedies for young people, Les 
Annah'S dc la vertu (2 vols., 17S1) and AdUe e.l Theodore (3 vols., 
r782). Sainte-Beuve tells how she anticipated many modern 
methods of teaching. History was taught with the help of magic 
lantern .slides and her pupils learnt botany from a practical 
botanist during their walks. In i7S() iMadarne dc (ienlis showed 
herself favourable to the Revolution, but the fall of the Girondins 
in J 793 compelled her to take refuge in Switzerland along writh her 
pupil Mademoiselle d’Orleans. In this year her husband, the 
inar(|iiis dt‘ Sillery, from whom she had been .separated since 1782, 
was guillotined. An “adopted” daughter, Pamela,’ had been 
marriefl to i.ord ICclward Fitzgerald in the preceding 

December. 

In 1794 Madarn(‘ de (ienlis h.^ed her residence at Berlin, hut, 
having been expelled by the orders of King 1 ‘Yederick William, | 
she afterwards settled in Hamburg, where she supported herself i 
for some rears by writing and painting. Aftt‘r the revolution of 
18th Brumaire (1799) •"’he was permitted to return to France, 
and was reendved with favour by Napoleon, who gave her apart- 
ments at the arsenal, and afterwards assigned her a pension of 
(>000 francs. During this period she wrote largely, and pro- 
duced, in addition to scane historical novels, her best romance. 
Mademoiselle de Clermont (f<So 2). Madame de Genlis had lost 
her influeni'c ov<‘r her old pu[)il Louis Philippe, wdio visited her 
but seldom, although he allowed her a small pension. Her 
government pen-don was <liscontinue<l by Louis XVllT., and she 
su|)portt*d luTS(‘ll Inrgtly by her j)en. Her later yeans were 
occupied largely with literary quarrels, notably with that which 
arose otit of the pul)licntion of the Diners du Baron d^Ilolhach 
(1822), a volume in wlud'h she .set forth with a good deal of 
.sarcastic cleverness the intoleranc'e, the lanaticism, and the 
e('centricities of the “ philosf)phes ” of the i8th century’. She 
survived until the 31st of December 1830, and saw her former 
pupil, Louis Philippe, seated on the throne of France. 

riu- iniiiuToiis woili-i ol M.'ul.inu* dc (ienlis (whit li considerably 
exceed ciglily), ccMiipiisnu!; prosi- and poetical compositions on a 
vast variety ol siil)iect‘^ and of v.moiis degrees ol merit, owed iiincli 
of their success to advrniitions c.mses which have long ceased lo 
operate. riiev are iisclnl, howe\er (es})ocially the volmniiious 
Mi'nioires iiu'itits s\tr Ic XVIJD sidde^ 10 vols., 1825), a.s luniisliing 
in.itiiid for historv. Most ot hi*i writings were translated into 
linglisli idmo.st as soon ,ts lliey wen^ publislicd. A list of her wiitmgs 
with iisrlid not i'l given l)y Oner.ird in J.a France litthaire. Start- 
ling light was tliiov'ii <111 lier letitions with the due de C'hartres l»y 
tlie jiublication (ioo.|) ol her conespondi-nee with him in Vldyllc 
d' un " ffoiternieifr ” ])v (i. .M.iugras. See also Sainle-Heuve, Causeries 
du lundi^ vol. iii. ; H. Austin Dobson, Four F'tenihwomen (1890) ; 
1 .. Chabaiul, Les Piecurseitrs du jiminisme (1901) ; M. de Chabreul, 
(louretnrur de Initu rs, /;• , 7-/^9, 'O (1900); and Lcitres invdites tX . . . 
Casimir Bacckei, /.Vo.’ /Xyo (1902), edited by Henry l.,apauze. 

GENNA, a word of obscure origin borrow'ed from the As.samcse, 
and used tci hiiicaliy by anthropologists lo describe a class of 
social and religious onlinances based on sanctions which derive 
their validity from a \aguc .simse of mysterious danger which 
results from disobedience to them. These prohibitions — or 
system of things forbidden — aticet the relations, permanent and 
temporary, of individuals (either as members of a tribe, village, 
clan or household, or as oi'ciipying an official position in the 
village or ( lau) towards other jicrsons or groups of persons and 
towards material objects which pos.sess intrinsic sanctity’. The 
term is exliMidiai to the ('ommunal rites performed by the village, 
clan or houseliohl, either as magical ceremonies or as prophy- 
lactics on special oci-asions when the social, commensal, conjugal 
and alimentary relations of the group aflected arc subjected to 
tempi irarv modillcat ions . rhese practices and beliefs arc obscr\Td 
among the hill tribes of Assam from the Abors and Mishmis on 
the north to the Lusheis on the south, all linguistically members 

* Sec Cieralil (Aimphell, Fdivard and Pamela Fitzgerald {1905). 


of the Tibeto-Burman group, and among the Khasis, members of 
the Mon-Khrner group, (ienna and taboo (^. 7 ^) are products of 
an identical level of culture and similar psychological processes, 
and provide the mechanism of the social and religious systems. 

Permanent Gennas. — The only universal genna is that which 
forbids the intermarriage of members of the same clan. In some 
cases in Manipur animals are ^enna to the tribe -/.c. they’ must 
not be killed or eaten — but tribal differentiation is, in practice, 
ba.scd on ilialectical distinctions rather than on tribal gennas. 
The village as such posse.sses no permanent gennas, but the clans, 
as the units of marriage under the law of exogamy, have distinct 
elementary gennas, especially tlu‘ ( kin to wffiich the priest-chief 
belongs. The most important individual gennas are those which 
protect the priest-chief from impurity or contact with “ sacred ” 
substances such as the flesh of animals used in sacrifices. He may 
neither eat in a strange, house, nor utter w’ords of abuse, nor take 
an oath in a dispute, except in his repre.sentativc capacity on 
behalf of his village. The first-fruits are gemta to the village 
until he eats, thus establishing an opposition between him and his 
co-villagcrs. Married and unmarried women are subject to ali- 
j mentan’ gennas ; thus unmarried girls are forbidden the fle.sh of 
any male animal or of any female animal dying gravid. 

Ritual Gennas. — Ritual gennas are held annually to foster the 
rice crops, all other industries and activities being genna (for- 
bidden) during tlu^ cultivating season, to secure good hunting, to 
avert sickne.ss, especially epidemics, to lak(‘ omens, and to lay 
finally to rest the ghosts of all that have died within the year. 
The village gates are dosed, men and women eat a])art, and con- 
jugal rdation.s are suspe^nded. Special village gennas are held 
when rain is needed, when a villager dies in any manner out of the 
ordinary’, as women in childbirth, when an animal gives birth to 
still-born offspring, and when any permanent genna has been 
violated. (Ian gennas are held for all ordinary cases of death. 
Household gennas are held on the occasions of birth (when the 
aliment and conduct of the father are specially regulated), 
naming, ear-piercing, the first hair-cutting, sickness and, in certain 
areas, tattooing. Individuals are subjected to temporar)’ gennas 
as warriors both before and after a head-hunting raid, pregnant 
women, married persons at the beginning of their married life, 
the wives of the priest-chief, and tho.se; who from ambition or 
pride of wealth seek to perpetuate their names by erecting a 
stone nionunuml, an act which confers the right to wear the 
distinctive clothes of the priest-chief which olherwi.se are genna 
to the wliole village. Ritual gennas are of vaning duration. 
Some last for a month while others arc complete in two days. As 
religious or magical rites, they prevent danger or establish and 
restore normal relations with powers which are potentially 
harmful or require pla('ation. 

Ao'I'Horitif.s. OificiJil records of the government of India, Nos. 
23 (*855), 27 (i 85‘)), ()8 (1870) ; Colonel T. H. Lewin, Hill Tracts 
of Chittagong ; Fepott on the Census of Assam (1891), vol. i. Ri‘j:orl, 
note by \V. Davis, p. 237 seep ; Major R. T. Ciiiidoii, 'The 
Khasi’i (1907) ; T. C. Hodsou, Journal of the Royal AnthropolDouul 
Institute^ vol. xxxvi. (i9<^o). (T. C. H.) 

GENNADIUS II. as layman Georcios .Scjiolarios] (d. e. 
1468), patriarch of C'onstantinofde from 1454 to 1456, philosopher 
and theologian, was one of the last representatives of Byzantine 
learning, l^xlremelv little is known of his life, but he appears lo 
have been born at C onstantinoplc about 1400 and to have entered 
the service of the emperor John \T 1 . Baleologi.s as in perkil 
judge or counsellor. Georgios first appears conspicuously 
in history as present at the great council held in 1438 at 
Ferrara and Florence w’ith the object of bringing about a union 
between the Greek and Latin Churches. At Ihe same council 
w^as present the celebrated Platonist, Gemistus Plctho, the most 
powerful opponent of the then dominant Aristotclianism, and 
consequently the spi^cial object of reprobation to (ieorgios. 
In church matters, as in philosophy, the two were opposed, — 
Pletho maintaining strongly the principles of the Greek Church, 
and being unwilling to accept union through compromise, 
j while Georgios, more politic and cautious, pressed the necessity 
j for union and was instrumental in drawing up a form w’hich from 
! its vagueness and ambiguity might be accepted by both parties. 
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Tie was at a disadvantage because, being a layman, he could not ! 
directly lake part in the discussions of the council. But on his re- i 
turn to Greece his views changed, and he violently and obstinatel / 
opposed the union he had [jre\dously urged. In 1448 he became a 
monk at l^antokrator and took the name (iennadius. In 1453, 
after the capture of Constantinople by the Turks. Mahommed il., 
finding that the patriarchal chair had been vacant for some time, 
resolved to elect some one to the ofiice, and the choice fell on 
Gennadi us. While holding the episcopal ofiice Gennadius drew' 
up, apparently for the use of Mahoiiirnefl, a lucid confession or 
exposition of theChristian faith, which was translated into Turkish 
!)y Ahmed, judge of Beroea, and first printed by A. Brassicanus 
at Vienna in 1530. After a couple of years (iennadius found the | 
position of patriarch under a 'rurkish sultan so irksome that he 
retired to the monastery of John the Baptist near Serrae in 
Macedonia, where he died about 1468. About one hundred of 
his alleged writings exist, the majority in manuscript and of 
doubtful authenticity. 

'riic* tiillcsf ;u;coiint ot his writings is given in Gass, Gennadi us 
and IHctho (B'.Tlin, 1844), the s'’cond ])art of which contains Plctho's 
Contra Gtnnadtum. See also 1 ^'. Schultze, Grsrh. der Chil d. Rrnais- 
sanre^ i. (1874). A list of the know'ii w'ritings of C*eima(lius is given 
in Fahricius, Bihliothcca Grana, ed. Harles, vol. \i., and what has 
been ])rinf(:d is to be found in Migne, Patrol. Gr. vol. clx. 

GENOA (anc. Genua ^ Ital. Genoim^ Fr. Genes), the chief port | 
of Liguria, Italy, and capital of the province of Genoa, 119 in. 


12th century, and S. Giovanni di Pre, S. Agostino (with a fine 
campanile), S. Stefano. S. Matteo and otliers to the 13th. I'he 
famous painting ot tlie martyrdom of S. Stefihen, by Giulio 
Romano, carried ofT by Napoleon in 1811, was restored to S. 
Stefano in 1815. S. Matteo, the chureh of the D'Oria or Doria 
family, was founded in 1126 by Martino Doria. The fiu^ade 
dates Irom 1278, anil the interior of the edifice dates in the main 
from 1543. In the crypt is the tomb ol Andri'a. Doria In 
Montorsoli, and aiiovi* the main altar hangs tlu‘ dagger jircsenteii 
to the doge by Pope Paul III. 'I’o the left ot the church is an 
exquisite cloister of 1308 with double cohimus, in which a number 
of inscriptions relating to the Doria family and also tiie statue 
ot Andrea Doria by Montorsoli are preserved, 'fhe litlli* square 
in front of the church is surrounded b) Gothic palai cs of the Jkiria 
family. Of the churches the princi])al is the eomparalively 
I small cathedral of Lorenzo. Tradition mal.es its first founda- 
tion contemporan' with. St Lawrence himself ; and a document 
of 1)87 implies that it was even then the metropolitan church. 
Reconstructed about Ihe end ot the nth and L.egmning oi tlie 
12th century, it was formally consecrated bv Po|jc tielasius 11 . 
on the 18th of Octolier 1 1 18 ; and .since then it has undergone 
a large number id (‘xlf'Uf.ive though partial renovations, 'fhe 
fai^’ade, with its thri'e elaborate doorways, belongs to the 14th 
century and is a lopy ol French models ol the 13th. 'Ihe two 
side portals with Komanesijue .sen I ['lures belong to the 12th- 


N.W. of Leghorn by rail. Pop. (1906) 255,29^ (town) ; 267.248 
(comnnirie). The tow’ii is situated on the (iiilf of Genoa, and is 
the ehief port and commercial town of Italy, the .si‘at of an 
archbishop and a university, the head(|iiarlers of the IV. Italian 
army corps, and a strong fortress. The city, as seen ironi the 
sea, is ‘‘ built nobly,” and deserves the title it has aciiuircd or 
assumed of the Superb. Junding only a small space of li'vel 
ground along tlie .shore, it has been obliged to ilimb the lower 
hills of the Ligurian Alps, which afford many a coign of vantage 
for the effective display of its architectural magnificence, 'file 
original nucleus of the city is that portion which lies to the east 
o[ th(‘ port in the neighbourhood ot the old pier (^^olo Vecchio). 
In the loth century it began to feel a lack of room within tin* 
limits of its fortifications ; and accordingly, in the middle of 
the 12th century, it was found ncct'ssary to extend the line of 
circnnivallation. Iwen this second circuit, however, was of 
small compass, and it was not till 1320-1330 that a third line 
took in th(* greater part of the modern site ot the I'ity proper. 
This presented aliout 3 m. of rampart towards the land side, 
and can still be easily traced from point to point tlirough the 
city, though large jjortions, especially tow'ards the east, have 
been dismantled. The present line of ('ircumvallation dates 
from 1626 1632, the period when the independence of Genoa 
was threatened by the dukes of Savoy. From the mouth of 
the Ih.sagno in the east, and from the lighthouse point in the w'est. 
it stretches inland over hill and dale to the great fort of .Sj)erone, 
i.e. the Spur, on the summits of Moute I^Taldo at a height of 
1650 ft.,-- the circuit being little less than 12 n ., and all tlie 
important points along the line being dideudcd by forts or 
liatteries. 

A fiortion of the enclosed area is open country, dotted only here 
and there w'ith houses and gardens. There are eight gat(*s, the 
more important being Porta Pila and Porta Romaua towards the 
east, and thi.* Porta l^interua or Lighthou.se (ia to to the w’cst. The 
main arcLitcctiiral features of Genoa arc its medieval chun'hes, 


J4th centuries. Some pagan reliefs are built into the tower. 
The interior w’as rei'ullt in 1307. the old columns being used. 
The belfry, which rises above the right-liand doorw.iy. was erected 
about 1520 by the doge, Ottaviaiio da ('ampofnigoso, and the 
cupola was crcctid after llie designs of the architect Galcazzo 
Alcssi in 1567. 'I'lic fin<* Fiirly Renaissance (1448) seiilyitural 
decorations of thr (Lapel of S. John the Baptist wen* due to 
Domeuieo Gagini ol Bissone on the Lake ol J.ugano, who later 
transfi'rred his activities to Naples and Palermo, and olliei 
Lombard masters. An edict of JnnoccMit VI I J. forbids woimn 
to cuter tlie chapel (‘\cept on one dav in tin* year. In the 
treasury of the cathedral is a magnifit'cnt silver monstranie 
dating from 1553. and an octagonal Ixiw). the Sacro (atino, 
brougiit from (atesarea in iioi, which lorresponds to tin* de- 
scriptions given of lh^‘ Holy Grail, and was long regarded as an 
emerald of matclile.ss \alue, but was found when broken at l^ans, 
whither it had been carried b) Napoleon J., to be only a n'lnark- 
abl(‘ jiiece of ancient glass. 'Die clioir-stalls are a very fin(‘ 
woik of the I5lh ceiitiirv and later, wjlh inlarsias. N ar the 
cathedral is ii .small 1 2th-( vritui v (:*) i loi'sler. 

Of older date than the catiiedial is the I'luireh of S. Amlirose 
and S. Andrew, if its first loimdution lie correetly assigned to 
the Milanese bishop Honoratus ol the 6th eentiirv ; but the 
pre.sent edifiet* is due to the Society of [cmis, who obtained 
jM).ssc.ssioii of th(‘ chinch in 1587. 'Lhe interior is rirliK decorated 
and contains the “ (.’in umer-.ion " and “ St Ignatius " liy Rubens, 
and the “Assumption" of Guido Reni. 'I’lie Anium/iata del 
(iiiastato is one of thi' largest churches in the city, erected in 
I 1587. It is a cruciform structure, with a dome, and the ('eiitral 
nave is supported by lourteen ( orlnthiun eolumns ol white 
marble, 'lb llie otherwi.'.e unfinished brick fa(;‘a(le a jiorlai boine 
bv marble columns wa^ added in 18.13. inli'rioi is (oxerid 

! with gilding and fres(oe> of the* 17th centurv, and is somi‘wlial 
overloaded w’ith rich decoration, while a range oi white marble 
cohmiTis .supports the nuvt*. Santa Maria delle Vigne probably 


W'ith striped fac^ades of black and white marble, and its magnifi- 
cent i6th-centurv palaci.^. I’he earlier churches of Geno;* show’ 
a mixture of Frcni'h Romanesque and the Pisan style -they are 
mostly basilicas with transepts, and as a ruh* a small dome : 
the pillars are .sometimes ancient columns, and sonletime.^ 
formed of alternate layers of lilack and w'hiti* marble. I’he 


dates from the 9th century, but the pp'senl .structure was elected 
in 1586. 'The campanih*, how'cver, is a remarkable work of the 
13th century. Ailjoimng the church is a mined cloister ol th(‘ 
I ith century. San .Siro, originallv the “ ('hurrh of the .Apostles '* 
and tile cathedral of Genoa, u.is rebuilt by the Biaieilictines in 
I the 11th centurv, and restored and enlarged by the 'llieatines 


fai^adcs are simjfie, without galleries, having only pilasters 
projecting from the w'all, and are aJso alternately black and 
w'hitc. Thir style continued in Gothic times also. I’he oldest 
is S. Alaria di Gastello (11th century), the columns and capitals 
of which are almost all antiqiu*. S. ('osma, S. Donato (with 
remains of the loth-ccntury building) and others belong to the 


in 1576, the fumade being added in 1830 ; in this ihiirch in i33<) 
Simone lioccanera was elected first doge of Genoa. Santa Maria 
di Garignano, or more correctly Santa Maria Assunta e SS. 
Fabiano e wSebastiano, lulongs mainly to the j6th c(;ntury, and 
W’as designed by (kdeazzo Ale.ssi, in imitation ol Bramante's 
plan for S. Peter’s at Rome, as il was lluai lieing exei’uted by 
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Michelangelo. The interior is fine, harmonious and restrained, 
painted in white and grey, while the colouring of the exterior 
is less pleasing. I'Vom the highest gallery of the dome- — 368 
ft. above the sea-lcvel, and 194 ft. above the ground— a magnifi- 
cent view is ol)tained of the city and the nciglil)ouring coast. 

Buildings of the 15th century do not occupy an important 
place in Genoa, but there are some small private houses and 
remains of sculptural decoration of tlie Early Renaissance to be 
seen in the older port ions of the town. 'Fhe palaces of the Genoese 
patricians, famous for their sumptous architecture, their general 
c*flFectiveness (though tlie architectural details are often faulty if 
closely examined), and thiur artistic collections, were many of 
them built in the latter part of the 16th century by (ialeazzo 
Alessi, a pupil of Michelangelo, whose style is of an imposing 
and uniform character and displays marvellous ingenuity in 
using a limited or unfavourable site to the greatest advantage. 
Several of the villas in the vicinity of the city are also his work. 
'J'he Via Garibaldi is flanked by a succession of magnificent 
palaces, chief among which is the Palazzo Rosso, so called from 
its red colour. Eorinerly the palace of the Brignole-SaltJ family, 
it was presented by the duchess of Galliera to the city in 1874, 
along with its valuable contents, its lihraiy and picture gallery, 
which includes fine examples of Van Dyck and Paris Bordone. 
The Palazzo Municipale, built by Rot'co Jairago at the end of 
the 16th century, once the property of the dukes of Turin, has a 
beautiful entrance ('ourt and a hanging terraced garden fronting 
a noble staircase of marble wliich leads to the spacious council 
chamber. Jn an adjoining room are [jreserved a bronze tablet 
dating from 117 H.c. (see below), two autograph letters of 
Goiumbus, and the \'ioliii ot Paganini, also a native of Genoa. 
Opposite the Palaz/o Rosso is the Palazzo Piianco, a palace full 
of art treasures heqiiealh('d to the city by tlie duchess of Galliera 
upon her death in iHS), and subseftiienlly converted into a 
innscum. The Koman anti(|uities luire preservivl belong to 
other ))lacos — lama, Liharna, iVc. The Adorno, (liorgio Doria 
(both containing small Imt choice pictiire-galleri('s), Parodi and 
Serra and other palaces in this street an' v/orthy of mention, 
'riic Via llalhi again contains a numl)or of f)alaces. 'Die Durazzo 
Pallavicini palace has a noble facade and staircase and a ri{'h 
picturc-gallerv. I'he slretd lakes its name, however, from the 
Palazzo 15 alV>i-Scnarega, whu'h has Doric colonnades and a fine 
«)rangcrv. 'J’he Pala/z«) dell’ University has an extremely fine 
court and staircase of the early 17th century. 'Fhe Palazzo 
Rcale is also handsome hut somewhat later. The Palazzo 
Doria in tlie I*ia//.a del f*rinci])e, presented to Andrea Doria 
by the Genoese in i 5:J7, is on the other hanil earlier: it was 
remodelled in i by jMontorsoli and decorated with fine frescoes 
by Perino del \’aga. 'I’he old palace of the doges, originally 
a building of the 13th century, to wdiieh the tower alone belongs, 
the rest of the iniilding having been remodelled in the i6th 
century and moilernized after a five in 1777, stands in the Piazza 
Ifmberto Pnmo near the cathedral, and now contains the 
telegraph and other government olliccs. Another very fine 
building In the Gothii* Palazzo di .'s. Giorgio, near the harbour, 
dating from about 1260, occupied from 1408 to 1797 bv the 
Banca di S, Giorgio, and now converted into a prodiu'c exchange. 
The ('ampo Santo nr ( imilero di Staglieno, about lA m. from 
the city on the banks of the Bisagno, is one of the chief features of 
Genoa ; its situation is of great natural beauty and it is remark- 
able for its sc])iilehr;il monuments, many of w'hich have been 
executed by the foremost sculptors of modern Italy. The 
university, founded in 1171, is a flourishing institution with 
faculties in law, medicine, natural science, engineering and 
pliilosophy. .‘\ttaelicd to it are a library, an observatory, a 
liotanical garden, arul ;i pliysical and natural history museum. 
Genoa is also well supplied wit It technical schools and other 
institutions for higher education, while ample provision Is made 
for primary education. 'J’he hospitals and the asylum for the 
poor are among the finest institutions of their kind in Italy. 
Mention must also he made of the Academy of Fine Arts, the 
municipal library, the great 'JVatro Carlo Felice and the V'erdi 
Institute of Music. 


The irregular relief of its site and its long confinement within 
the limits of fortifications, which it had outgrown, have both 
contributed to render Genoa a picturesque confusion of narrow 
streets, lanes and alleys, varied with stairways climbing the 
steeper slopes and bridges spanning the deeper valleys, l^irge 
portions of the town are imiccessible to ordinary carriages, and 
many of the important streets have very little room for IrafiTic. 
In modern times, however, a number of fine streets and squares 
with beautiful gardens have been laid out. The Piazza E'crrari, 
a large irregular space, is the chief focus of traffic and the centre 
of the Genoese tramway system ; it is embellished wdth a fine 
equestrian statue of Garibaldi, unveiled in 1893, which stands 
in front of the I’eatro Carlo Felice. Leading fn^m this piazza 
is the Via Venti Settembre, a broad, handsome street laid out 
since 1887, leading south-east to the Ponte Pila, the central 
bridge over the Bisagno. Tlie street is itself spanned by an 
elegant bridge carrying the Corso Andrea Podesta, a modern 
avenue on the heights above. Adjoining the church of the 
Madonna della Consolazionc is the new' market, a building of 
no little beauty. The Via Roma, another important centre of 
trafiic whicli gives on to the Via Carlo E'clice near the Piazza 
Ferrari, leads to the Piazza Corvetto, in the centre of which 
stands the colossal equestrian statue of Victor Emmanuel If. 
To the left is the Villelta Dinegro, a lieautiful park belonging to 
the city, decorated with casra<les and a number of statues and 
busts of prominent stiitesmen and citizens. To the riglit is 
another park, the Acquasola, laid out in 1837 on the site of the 
old ramparts. In the west of the city, in front of the principal 
station, is the J’iazza Acquaverde. On the north side, embowered 
in palm trees, is a great statue of (olumbus, at whose feet kneels 
the figure of America. Opposite is the Palazzo Faraggiana, 
with sccne.s from the life oi (‘olumbus in rcli(‘f on its marble 
p(‘(liment. Among other modern thoroiighiares, the Via di 
Circonvallazionc a Monte, laid out since 1876 on the hills at the 
back of the town, leads by man>' curves from the Piazza Manin 
along the hill tops westward, and finally de.scc'nds into the J-*iazza 
Acquaverde ; its entire length is traversed by an electric tram wav, 
and it commands magnificent views of the town. A similar 
road, the \'ia di Cireonvallazione a Marc, w\as laid out in 1893* 
1895 on the site of the outer ramparts, and skirts the sea- 
front from the Piazza ( avoiir to the mouth of the Bisagno, 
thence ascending the right bank to the J’onte J^ila. Genoa 
is remarkably well .served with electric’ tramways, which are 
found in all the wider .streets, and run, often through tunnels, 
into the suburbs and to the surrounding country on the ea.st as 
far as Nervi and to Pegli on the west. Three funienlar railways 
from different points of the city gi>e acce.ss to the highest parts 
of the hills behind the town. 

'riioiigh its exist(*nce as a iiiaritinie power Wtis originally fine to 
its port, it is only since 1870 that (iciioa luus provided the con- 
venieuct's ncce.ssiiiy for the iiioilerii development of its trade, 
the duke of Gallieoi's gift ol /8oo,ooo to the city in 1875 being 
devoted to this purpose. A further enlargement ol the harbour was 
nece.ssit.iled upon the* opening of the Si (lotfhard tunnel in 1882, 
which extended the commercial range of the port through Switzerland 
into Germany. The old Jiarbour is semi-circular in .shape, 232 
acres in area, with numerous quays, and inotected by moles fiom 
southern and south-westerly winds. .‘\n outer harbour, 247 acres 
in area, has liecm const riicted in front of this by ext'*nding the Molo 
Nuovo by the Molo Duca di Galliera, and another basin, the Vittorio 
Emanuele. 111 ., for coal vessels, with an area ol 96 acres, is in course 
of con.struction to the west of this, between it ami the lofty lighthouse 
which rises on the iwomontory at the south-w'cst extremity ot the 
harbour. This basin is to be entered from both the east and the 
west, and allows for a future extension in fiont of San Pier d’Arena 
as far as the mouth ot the river Polcevcra. The i)ort administration 
was placed under an autonomous liarbour board {consnrzio) in 1903. 
The largest sliips can enter the harboui, which has a minimum ciei)th 
of 30 ft. : it has two dry docks, a graving dock and a floating dry 
dock. Verv laige warehouses have been constructed. The exports 
are olive oil, hemp, flax, rice, fruit, wine, hats, cheese, .steel, velvets, 
gloves, flour, paper, .soap and marble, while the main imports are 
coal, cotton, grain, machinery, cVe, Genoa has a large emigrant 
traffic with America, and n l.'irge general passenger steamer traffic 
l>oth for .America and for fhe East. 

The development of intluslrv has kept p<ice with that of the 
harbour. The Ansaldo shipbuilding yards construct armoured 
cruisers lioth for the Italian navy and for foreign governments. 
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The Odero yards, for the construction of merchant and passeiiRer 
shsamors, hav^e been similaily extended, and the h'oee yard is also 
important. A number of foundries and inotallurgical works supply 
material for repairs and sliipbiiilding. The sugar-nTining industry 
has been introduced by two important companies, and most of the 
capital employed in sugar-rcliniiig in other parts of Italy has iMnm 
subscribed at Genoa, where the administrative offices of the principal 
companies and individual refim*rs are situated. The old industries 
of macaroni and cognate products maintain tlioir superiority. 
Tanneries and cotton-spinning and weaving mills have considerably 
extended throughout the province. Cement works have acquired 
an (Jxtensioii previously unknown, more than thirty firms being now 
engaged in that branch of industry. Tlu' uuinufactures of crystal- 
lized fruits and of filigree silver-work may also be mentioned. The 
trade of the port increased from wadi under 1,000,000 tons in 1876 
to 0,164,873 metric tons in 1906 (the latter figure, how’evTr, includes 
home trade in a proportion of about 12 Of this large total 

5,365,544 tons are iraj>orts and only 790,319 tons are exports, and, 
comparing T906 with I9»5, we have a decrease of 34,355 tons on 
the cx])orts, and an increase of 4^6,123 tons on the imports. The 
elfcet upon the railway problem is of course very great, m4Asniuch 
as, while the siqiply ot trucks required pei day m 1906 was from 
looo to 1200, about 80 % ot these had to be sent down empty to the 
harbour. Of the lour raiiii lines which centre on (^enoa — (i) to 
Novi, which i.s the j unction lor Alcssiindrii, where lines diverge to 
Turin and France via the Mont Onis, and to Novara and Switzerland 
and France via the Simplon, and for Milan ; (2j to Acqui and Pied- 
mont ; (3) to Savona, Ventimiglia and the French Riviera, along 
the coast ; (4) to Spczia and Pisi llic first line has to take no less 
than 78 ‘1(, of the traffic. It has indeed two alternitive double 
lines for tlie jiassage over the Apennines, but one of them ha.s a 
maximum gradient of 1:18 and a tunnel over 2 m. long, and the 
other has a iii ixiuium gradie.nt of 1 62, and a tuiin d over 5 m. long. 

A marshalling station costing .some ^^8(10,000, eonnected diiecllv 
with the harbour fiy tunnels, w'ith 31 m. of rails, cajKible of taking 
2000 trucks, was constructed at Campasso in igixj north of San Pier 
il'.Arcna (Uiiougli whicli till then the traffic ot the first three lines, 
representing 95 'J', of the tobil, had to })as^). It is computed tliat 
some 40 % of tin* tot d commerce of Italy jiisses through Genoa ; 
it is indeed 1 lie Tim-it important harbour in tli<* western Mevliterraiiean, 
with the exeiqition ol Mirseilles, with which it Cwirries on a keen 
rivalry. Genoa his in the past been .somewhat hindie.apped in 
the race by tli<‘ iiiMiltKaency ot iMilway co-nmunic itioii, which, 
owing to the mount lins wdiich encircle it, is dilliciilt to secure, 
many tunne.is being neia'is iry. 'riu* geruMal eouflition ol tin* Italian 
railways Ins also <ilfected it, and the increased traffic his not always 
toimd til * necessary lacihties m tlu' way ol a jiropor amoimt of trucks 
to receivi.* the goods ilncliarged, leading to oousidorable i*neiiiiiln*ance 
of the port and consequent iliversion ot a ( ert lin amo mf of trade, 
elsewliere, and besides this to serious temporary deficiencies in tlic 
coal supply of northern Italy 

The imports oi (ieno i aie divided into four main cUsses : about 
50 % ol the tot d weigiil is coil, giain <ii>oiil 12 ‘h,, (olton tiboiil 
6 %, and miscell in ‘om alioiit 34 %. Ol tlie lo il inqjorts the great 
bulk is from Ilritisli polls, almul liilt comes from (^ardiff and 
liarry, one-tenth from ollu;r Welsh ports, one-fifth from the Tyne 
ports. The amount shows an aImo-.t ^ajiitinued increase from 
017,71)8 tons m 1881 to 2,747,919 in i9'>'» file total oi shipping 
entered in 190?) was 6580 vessels with a loinige ol <>,807,442, while 
that cleared was 661 1 v(?ssels with a l<inii igi- ol <*,082,104. 

History. Genoa, being a n.itiiral harbour of the first rank, 
must have been in use as a seaport as early as navigation began 
in the Tyrrhenian Se i. We he ir nothing from ancient authorities 
of its having been visited or occupied by the Greeks, but the 
<li.scovcry of a (ireek co netery of the |th century n.r,* proves 
it. 'Fhe construction of the Via Venti Settembre gave occasion 
for the discovnTy of a iimnlier of tombs, S5 in all, the bulk of 
which dated from the end of the 51 it and the 4th ('cnturies n.c. 
The bodies ha<J in all cases been (:remate<], arul were buried in 
small shift grive.s, the interment itself being covered by a slab 
of limestone. The vases were of the last red figure style, and 
were mostly imported from (ireei'e or Magna Graecia. while 
the bronze objects came from Etruria, and the broodies (fibulae) 
from Gaul. Tliis illustrates the early importance of Genoa as 
a trading port, and the penetration of Greek ciistoins, inhumation 
being the usual practi<'e of the Ligurian.s. Genoa is beli<*ved to 
derive its nime from the fact that the sliapt; <d this portion of 
the coast resembles that of a knee (^/nu). 

We hear of the Romans touching here in 216 Ji.r., and of its 
destruction by the Carthaginians in 209 B.c. and immediate 
restoration by the Romans, who made if and Placentia their 

* See Notieic degli scam (1898), 395 (A. d’Andrade), 464 (G. 
Ghirardini). 
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headquarters against the Ligurians. It was reached from Rome 
by the Via Aurelia, which ran along the north-west coast, and 
its prolongation, which later accjuired the name of the Via 
Acmilia (Scauri); for the latter was only constructed in 109 
B.C., and there must have betm a coast-road long before, at least 
as early as 148 B.c., when the Via Postumia was built from 
Genua through Libarna (mod. Serravalle, where remains ol an 
amphitheatre and inscrijitions have been found), Dertona, Iria, 
Placentia, (Vemona, and thence eastwards W’e also have an 
inscription of 117 B.c, (now preserved in the I^ilazzo ]\Iunicipalc 
at Genoa) giving the text of the decision given bv the pair, mi, 
Q. and M. Minucius, of Genua, in aeconlancc with a decree of 
the Roman senate, in a controversy between the people of Genua 
and the J«angenses or Langates (also knowm as the \'itiirii), the 
inhabitants of a neighbouring hill -town, which was included 
in the territory of (jeniui. Jhit none of the otlier iascriplions 
found in Genoa or existing there at the present da\ , u'hich arc 
practically all sepulc hral, can be dcmonslralcd to have belonged 
to the ancient city ; it is ecjually easy to supjiose that they were 
brought from elsewhere bv sea (Mommsen in ('orp. I user. Lat. 
V. [). 884). it is only from inscriptions of other places that we 
know that it had inuni< i])id riglits, and we do not know at what 
period it obtained them. Classical authors tell us but little of 
it. Strabo (iv. 6. 2, p. 202) states that it exported wood, .skins 
and honey, and imported olive oil and wine, though Pliny sjicaks 
of the wine of the distru't as the best of Liguria ( 11 . N. xiv. 67.) 

The history of Gtnoa during the dark ages, throughout the 
Lombard and (arolingian periods, is l>ut the repi'liliun ol tlie 
general liistory of the Italian romimines, which succeeded in 
snatching from contending princes and barons the' first chartc'i'.s 
ol tlieir Ircedom. 'I'he patriotic spirit and naval jirowcss of the 
Cienoese, developed in llieir delensive wars against the Sarac'cns, 
led to the foundation ol a jiopular c'onstilution, and to the rapid 
growth of a powerful marine. From the necessity of leaguing 
together against the common Sarac'en loc, Genoa united with 
I*isa early in the iith c'enUiry in expelling the Moslems Ironi the 
island oi Sardinia ; but tlie Sardinian territory thus ai cjiiirccl 
soon furni.slital ocrasioiis oi jealousy to the concjiiering allies, and 
there commenced between the two republics the long naval wais 
destined to terminate so latally for Pi.sa. With not less adroitness 
than Venice, (ienoa saw and .sec'iired all the advantage's ol thc' 
great carry ing trade whic'h the crusades created between Weste rn 
ICiirope and the ICast. 'I he seaports wrested at the same period 
from the? Saracens along the .Sfiani.sh and liarbary coasts hecanui 
important tienoe.sc colonics, wliilst in thc Levant, on the shores of 
the Black Sea, and along thc banks oi the Juiphrates were erc‘clc*d 
(jcnoc.se Icjrl losses of great strength. No wonder if thes<‘ <on 
quests generated in the minds of thc Venetians and the i’is;iti.s 
fresh jealoii.sy agam.st (ienoa, and provoked Insh war.s ; but the 
struggle between Genoa and J^isa was brought to a disastrous 
eonedusion lor tht' latter .state by the battle oi Medoria in 1284. 

'Fhe coinmereial and naval successes ol the (ienocse during th<* 
middle ages were the more remarkable because, unlike their 
rivals, thc; Venetians, they w(*re the unerasing prey to intestine 
di.seord — the Genoe.se commons and r.obles Fighting against eac h 
other, rival factions amongst (he nobles thc:mselve.s st ril ing to 
gra.sp the supreme power in the state, nobh's and commons alike 
invoking the arbitration and rule of .some loieign captain as the* 
sc^le means ol obtaining a temporary truer. From these contests 
of rival nobles, in which tin' names of Spinola and Doria stand 
forth W’ith greatest firominence, Genoa was soon drawn into the 
great vortex of the Guelph and Ghibcdline laetions : but its rec'og- 
nitiemof foreign authority — succe.ssively German, Neapolitan and 
Milanese — gave way to a state of greater independence in 133(), 
when the government assumed a more permanent form with the 
appointment of thc first doge, an office held at Genoa for life, in 
the person of Simone Bocc'anora. Alternate victories and defeats 
of the Venetians and (ienoe.se -- the mo.st terrible being the defeat 
sustained by the Venetians at Chioggia in 1380 -ended by 
establishing the gre^at relative inferiority of the (.ienoc.se rulers, 
who fell under the power now of Franc:e, now of the Visconti of 
Milan. 'Fhe Banca di S. (iiorgio, with its large po.ssc.ssions, 



6oo GENOVESI- 

mainly in Corsica, formed during this period the most stable 
element in the state, until in J52S the national spirit appeared to 
regain its ancient vigour when Andrea Doria succeeded in 
tlirowing off the iTcnch domination and restoring the old form of 
government. Jt was at this very period --the close of the 15th and 
commencement of the j 6th century tliat the genius and daring of 
a Genoese* manner, ( liristopher (blumhus, gave to Spain that new 
world, v.hich might have become the possession of his native 
state, had Cienoa been able to supply him with tlie ships and sea- 
men wiiieh he so earnestly entreaU-d her to furnisli. 'J'he govern- 
ment as restored by Andrea Doria, witli certain modifications 
tending to imparl to it a more conservative charact<‘r, remained 
unchanged until tlie outl)reak of the iTench Revolution and the 
creation of the Ligurian repul)lic. During this long period of 
nearly three centuri(*s, in which the most dramatic incident is the 
cons|)iracy ol Lie.schi, tin; (Genoese found no small (-(/mpensation 
for their lost traffic in tht; luist in the vast profits which tlwy made 
as the bankers of the Spanish crown and outfitters of tlie Spanish 
armies and fleets both in the old w^orld and the m‘vv, and (ienoa, 
more fortunate than many of the otlicr cities of Jtaly, was 
comparatively immune Irom foreign domination. 

At lh(^ end ot the 17th century tl\e city was bomiurded by the 
Rreneh, and in 1746, after tht^ defeat of 16 acen/.a, surrendered to 
the Austrians, wiio were, however, .soon driven out. A revolt in 
Corsica, which began in was .suppressed w'ith the help of the 
iMvnch, who in 1768 took pos.session of the island for them- 
selves (sec CORSK'A : History). 

'I'he short-lived Jdgurian republic w'us soon swallowed u]) in the 
Kri'nch empire, not, however, until Genoa had been made to 
e.'c])i‘rience, by the terrible privations of the siege when Massena 
held the city against the Austrians (1800), all that was meant by a 
participation in tlie vicissitudes of the f'rench Revolution. In 
1814 Genoa rose against the Froneli, on the assurance given by 
J-ord William Hentinek that the allies would restore to the re- 
public its independenct*. It had, however, been determined by a 
.secret clause of the tr(!aty of I’aris that Genoa should be inc‘orpor- 
ated with the dominions of the king of Sardinia, 'fhe^ di.scontent 
created at the time by the provision of the treuty of i*aris as 
eonfinned by the eongre.ss of Vienno had doubtless no sligtil share 
in keeping alive in Genoa the republican spirit which, th ough the 
iiilliieiice of a young Genoese ( iti/cn, Joseph Mazzini, assumed 
iornis of permanent menai e not only to the Sardinian monarchy 
but to all the established governments of the [leninsula. Kven 
the material benefits accniing Ironi the union with Sardinia and 
th(‘ ('on titulional liberty accorded to all his subjt'cts by Ring 
(’haiies Albert were unable to pre\'ent tiu* republican outbreak ol 
I S.4.S when, after a short and sharp struggle, the city, momentarily 
seized Iw the republican parly, was recoN crc'd by General Altonzo 
La Marmora. 

Among the earlier (ieiioese historians the most iinijorlaiil are 
Hartoloiumeo Fazio and Jacopo l^racelli, luith ol the 15th century, 
and I’.iolo I’artenoju’o, Jacoju) nontaclio, Olnilo Loghetta and 
\gostino linistiniano ol tlie lOlli. Laganetti wiole the ecclesiastical 
liistorv ot thr eitv ; and .\erinelli and Cl.iggeio collected mal<Mi,d 
tor the ecclesiaslic.d archaeology. I'he memoir> ol kical w'rit<Ts and 
artists w'cre treated hy Sojiraiii and Kalti. .\mong more general 
w'oiksare Jireipiigny, <irs rt Vftlutious etc (jtiics fttsqu’en 174^^ 

Seri.i, I At Stonn dtlV antiiu Liguria e <ii Ccuoi'a (fiirin, 1834); 
\'aresi, Stniia della irf^ahh/Ka di Ciciioea *>ino al iSj / (Cienoa, 1S33 
1 8 pi); (.'anale, Stona dn (Inmrcsi (Genoa, 1844 1854), Stiova 
tstaua della repuhblica di (•enovu (riorence, 1858), and Staria della 
»<’/». di l,enora dall' aano al /550 (CVeiioa, 1874) ; niumcnthal, 
Zin Ve^lassuufis and \\’naallaiiijs»esihiihte iieinta'^ im rjteu Jain ^ 
hnvdett (Kalh<“ an di‘r Sa.de, 1S72) ; Malleson, Shtdie', from (icnoesr 
Histiov (London, 1875). 'i'he Liher noiitm reipiddieae {icauensis 
W’as edited l>v Kicotti in the 7tli, 8th and oih volumes of the Jllona- 
meata histonae patiiae (Turin, 185.4 *857). A great variety of 
iiileiesting ni. liter will be iuiiiid in the Atti della Soctctil ]J^it)e di 
stiOia patria (l8oi sip].), imd in tlu* Gto^ualc Lipisticn di auheolo^ia, 
sioua, e hrlle atti The history of the university has bei'ii written 
by Lorenzo Isnaidi, and conliiiued by Em. Celesia (2 vols , Genoa). 

(T. As.) 

GENOVESI, ANTONIO 11712 1769), Itulitin writer on philo- 
sophy and politii'al economy, was born at (astiglione, near 
Salerno, on the 1st of Novemlier 1712. He w'as educated for the 
chiireh, and, after some hesitation, took orders in 1736 at Salerno, 
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w'here he was appointed profe.ssor of eloquence at the theological 
seminary. During this period of his life he began the study of 
philosophy, being especially attracted by Locke. Dissatisfied 
w'ith ecclesiastical life, Genovesi rcsigni^d his post, and qualified 
as an advocate at Rome. Finding law as dista.steful as theology, 
he devoted himself entirely to philosophy, of which he w^as 
appointed extraordinary professor in the university of Naples. 
His l.rst W'orks were Llcmenla Metaphysicae (1743 et seq.) and 
Lexica (1745 ). Th(; former is divided into four parts, Ontosophy, 
Cosmosophy, 'I’hcosophy. J’sychosophy, supplemented by a 
treati.se on ethics and a dissertation on fir.^t cau.ses. 'I'he Lny^ic. 
an eminently practical w'ork, written irom the point of view ol 
Locke, is in five })arts, dealing with (i) the nature of the human 
mind, its faculties and operations ; (2) ideas and their kinds ; (3) 
the true and the false, and the various degrees of knowledge ; (4) 
reasoning and argumentation ; (5) melliod and the ordering of 
our thoughts. If Genovesi does not take a high rank in philo 
Sophy, he deserves the credit of having introduced the new order 
of ideas into Italy, at the same lime preserving a just mean 
between the two extremes of .sensualism and idealism. Although 
bitterly opjjosed by the yjarti.sans of seholastie routine, (jcno\esi 
found inlluenlial patrons, amongst lliem liartolomeo Intieri. a 
IHorentine, who in 1754 founded tin* first Italian or Fairopean 
chair of politiia) e('onomy (commerce and meclianics), on con- 
dition that G(“novesi should be the first professor, and that it 
should never be held by an ecclesiastic, 'llic fruit of (jcnovcsi^ 
professorial laliours was the Lezioui di Commcrcio, the first 
eoinpiete and systematic work in Italian on economies. On the* 
wiiole he belongs to the “ Mercantile '* school, though he does not 
regard money as the only form of wi allh. Speciall) notewoiiliN 
in the Lezioni arc the* sections on human wants as the loundation 
of eeonomieal theor\ , on labour as the soiiree of wealth, on 
personal .services as economic tactor.s, and on the united working 
of the great industrial funetion.s. He advocated freedom of the 
corn trade, reduction of the number of religious communities, and 
deprecated regulation of the interest on loans. In the spirit ot 
his age he denounced the relics ol medieval institutions, such as 
entails and tenures in mortmain. Gioja’s more important treati.se 
owes much to Genovesi’s lectures. (ieiu>\'esi died on the 22nd of 
September 1769. 

Sre r. Fgoni, Della letietatina ilahaaa nella sentada meld del seculo 
XVJII (1820 1822): A. Jsibioni, Vitae Jtahnam doctnna excel 
lentimn (i778-i7<><)) ; K. Ik^bba, Commemovaztuae di A. Genovesi 
(Hi'in’vvnlo, i8()7). 

GENSONNg, ARMAND (175.S- 171)3), Rieiieh politician, the 
son of a military surgeon, was born at bonJeaux on the loth of 
August 1758. He studied law, and at the outbreak of the 
Revolution was an advocate of the parlemenl of IJordeaiix. In 
1790 he became procureiir of the ( omimme, and in July 1791 was 
elected by the new ly created department of the (lironde amernbei 
of the court of appeal. Tn the .same year he was elected di'piily for 
the department to the Legi.slative Assembly. As report t r of the 
diplomatic committee, in which he supported tlie policy ol Rrissot, 
he propo.sed two of the most revolutionary measures passed bv 
the Assembly : t he decree of ac('usation against the king’s brothers 
( Januarv' 1, 1792), and tin* declaration of war against the king oi 
Rohemia and Hungary (.\pril 20. 171)2). He w'as vigorous in his 
denunciations oi the intrigri(‘>i of the court and of the “ Au.^trian 
committee but the violeinr of the extreme democrats, culmin- 
ating in the ev'cnts ol the joth of August, alarmed him ; and 
when he was returned to the National Coinention, lu; attacked 
the ('onunune of Paris (October 24 and 25). At tlui trial of J.ouis 
?^^T. he supported an appeal to the people, but voted for the 
death sente'H'c. As a member of the Committee of (jcntriil 
Defence, and as pre.sident ol the (bnventiim (March 7-21, J793), 
he shared in the* bitter attacks of the Girondists on the Mountain ■ 
and on the fatal day of the 2nd of June his name was among tlu* 
first of those inscribed on tlie prosecution list. He was tried by 
the Revolutionary Tribunal on the 24th of October 1793, r/n- 
demned to death and guillotined on the 31st of the month, 
displaying on the scaffold a stoic fortitude. (Jensonnt' was 
accounted one of the most brilliant of the little band of brilliant 
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orators from the Gironde, though his eloquence was somewhat 
cold and he always read his speeches. 

GENTIAN, botanically Geuitana, a large genus of herbaceous 
plants belonging to the natural order Gentianaceae. 'I'he genus 
comprises about 300 species, — most of them perennial plants 
with tufted growth, growing in hilly or mountainous districts, 
chiefly in the northern hemisphere, some of the hlue-flowcrecl 
species ascending to a height of 16,000 ft. in the Himalaya 
Mountains. The leaves are opposite, entire and smooth, and 
often strongly ribbed. The flowers have a persistent 4- to 5- 
lobed calyx, and a 4- to 5-lobed tubular corolla ; the stamens 
are equal in number to the lobes of the corolla. I’he oxary is 
one-cellcd, with two stigmas, cither separate and rolled back 
or contiguous and funnel-sha])ed. The fruit wlien rij)e separates 
into two valves, and contains numerous small seeds. The 
majority of th(‘, genus are remarkable for the deep or brilliant 
blue colour of their blossoms, comparatively few having yellow, 
white, or more rarely red flowers ; the last are almost exclusively 
found in tlie Andtjs. 

Only a few s])ecies occur in Pi ri tain. C. Amarclla (ielwort) 
and G. camprslris are small annual species growing on chalky 
or calcareous hills, and bear in autumn somewhat tubular ])4de 
purple flowers ; the latter is most easily distinguished by haxing 
two of the lol)es of the calyx larger than the other tw'o, while 
the former has the parts of the calyx in fives, and equal in si/e. 
Some intermediate forms between these two species occur, 
although rarely, in Imgland ; one of these, G. f’ermanica, has 
larger flowers of a bluer tint, spreading branches, and a sloulia* 
stem. Some of these forms flower in Sjiring. G. pneumoinwthc, 
the Calathian violet, is a ratlier rare yierennial species, growing 
in moist hcatliy places from ('umberlarui to Dorsetshire. Its 
average lieight is from 6 to 9 in. It has linear leaves, and a 
bright l)liK‘ corolla i.\ in. long, marked externally with five 
greenish bands, is xvithout liairs in its throat, and is fouiul in 
perfection aliout the end of August. It is tlu* handsonu‘st of 
the llrili.sh species ; two varieties of it are known m cultivation, 
one with spotted and tlie other with white flowers. G. %urna 
and G. nivalis arc small species willi lirilliant blue flowers and 
small leaves. 'Die former is a rare and local perennial, occurring, 
howcA'cr, in 'I'eesdalc and tiie county of ('larc in I u land in toler- 
able abundance. It lias a tufted habit of growth, and each stem 
bears only one flower. It is sometimes cultivated as an edging 
for flovx. r borders. G. nivalis in llritain occurs only on a few 
of the loftiest Scottish mountains. It differs from the last in 
being an annual, and having a more i.solated habit of growth, and 
in the stem bearing several flowers. On the Swiss mountains 
these lieaiitifiil little plants are very ahiindant ; and the .splendid 
blue colour of masses of gentian in (lower is a sight which, when 
once .seen, can never be forgotten. J'or ornamental puq>os(‘s 
sex'cral species a.re cultivateil. 'i'he gnsit dillieiilty of growing 
themsuecesstully renders tlvm, h<A\ever, less common than would 
otherwise be the case; although X'ery hardy when oiae estab- 
lished, they arc very impatient of removal, and rarely flower 
well until the third year after planting. Of th(‘ ornamental 
species found in llritish gardens some of the jmatiest are G. 
acauliSj G. vrrtw, G. pyrenaira, G. havarica, G. scplnnfuJa and 
G. y^elida. Perhaps the handsomest and most easily grown is 
the first named, often ('ailed Gnilianella, which prudiu'es its 
large intensi'ly blue (lowers eiirly iii the spring. 

All the spet'ies of the genus arc' remarkable for pcjsscssing an 
intense but ])ure bitter taste and tonic projK'rties. About lorlx 
species are used in medicine in diffe rent parts of the world. 'I'he 
name of felwort given to G. amayella, but occasionally aj)j)lied 
to th(! whole genus, is stated by Dr Prior to be given in allusiini 
to these properties /cl meaning gall, and wort a jilant. Jn the 
same w^ay the ('hinesc call (i. asde/yiadea, and the Japanese G. 
liucrgcri^ “dragon’s gall plants,” in common with several other 
very bitter plants w'liosc roots th{*y use in medicine. G. campesiris 
is sometimes used in Sweden and other northern ('ountries us a 
.substitute for liops. 

By far the most important of the species nsed in med.icine is 
G, liitca, a large handsome plant 3 or ft. high, growing in open 
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grassy places on the Alps, Apennines and Pyrenees, as well as 
on some of the mountaininis ranges of France and Germany, 
extending as far east as Bosnia and the Danuhian ])rincij)alitics. 
It has large oval strongly-ribbed leaves and dense whorls of 
conspicuous yellow flow ers. 1 ts use in medicine is of very ancient 
date. JMiny and Dioscorides mention that the ])lant was noliced 
by tieiitius, a king ol the Illyrians, living 1S0-167 n.c., from 
whom the name Genliana is su])posed to be derixed. During 
the middle ages it was nnieh employed in the cure of dist'ase, 
and as an ingredient in C()untcr-])oisnns. In 1552 Hieronymus 
Bock (Tragus) (j 498-1 554), a (icrnuin priest, '])hysician and 
botanist, mentions the use of the root as a means of dilating 
w’ounds. 

'The root, w'hich is the part used in medicine, is tough and 
flexibD, .scarcely branched, and of a broxvnisli colour and si)OTigy 
texture. It has a pure bitter taste and faint distinct i>e odour. 
'I'hc bitl(T principle, known as ^cutianiHy is a gliicoside, soluble 
in xx'aler and alc»'hol. It can be decomposi'd into glucose and 
gcntiopicrin by the action of dilute mineral acids. It is not 
precipitated by tannin or subacetate of lead. A solution of 
caustic potash or .soda hu'ms xxith gi'utianin a yellow solution, 
and the tincture of the root to which either ol these alkalis has 
been added loses its bitteriu‘ss in a fexv daxs. tli iitiau mol also 
contains ^eniianir arid ((Hll]„(h), which is inert and tasteless. 
It forms pvile yelloxv silky ervslals, very slighlly soluhlt' jn watcer 
or ether, but soluble in hot strong ah'ohol and in iKjueous alkaline 
solutions. 'J'his substance is also called gcnliatun^ ^niiLsin and 
{(cniisic arid, 

'rile root also contains 32 to J 5 ‘!o of an imcryslallizable 
.sugar called genlianose, of whi(‘h iact advantage has Jjing been 
taken in Switzerland and Bax^aria (or (he ]>m(luetion ol a hitter 
cordial spirit called I'jnninhminil'a'cin. 'J’he use of tliis spirit, 
(‘.spei'ially in Switzerland, lias sometimes been iollowc'd by 
poisonous symptoms, whkli luive ]>een doiihl tiilly attributed 
to inherent nairotic pro])erli(‘s ]K)Ssess(*<l by some s])eeies of 
gentian, lh(* mots of wliieh mav haxe been iiidiseriminately 
(*olleet<‘d w’itli it; ])i'l it is ((iiite possible that it max' In- due to 
the contamination of the mot with tliat (»f I’rtatrmn ali'nini^ a 
jioi.soiioiis fdant growing at the .same altitude, and haxmg leax’es 
extremely similar in appearance and size to those ot G. Infra, 

(ientian is one of the most il'lKMcnt of the ( lass ol i-ulistanees 
which act ujxin the stoiruu’h so as to invigorate* diguslion and 
tlien'by iinTcase the general nutrition, xMihoiit exi'Miiig any 
direct induent'e iip(»n any other ])oi(loii of tlu* bodv than tlu; 
alimentary canal. Having a jileasant las'i* and b'ii.g non- 
astringent (owing to thf ahsenie ol tantiie a« all, it is the most 
xvidtdy used of all hitler t(aii(s. I’he llrilish J'harmae()]>oeia 
contains an aepieoiis e^traet (dose, 2-S grains), a (ompouiHl 
infusion xvitii orange and lemon peel (dose, \-i oume) and a 
('oinpound lineture with orange peel and cardamoms (iIom* Ft 
dra('hm). It is used iii d\'sj)epsia, dilornsi'., anai inia and 
xarious other diseases, in xvhidi the tiiue ol llie stomadi and 
alimentary canal is dd'u'ient, and is sometimes added to jmrgativc 
medicines to increase and imjirove their action. In veterinary 
medi( inc it is also nsed as a toni(\ and enters into a xvdl Iniovvn 
('(impound called dia/yrntr as a (hid ingredient. 

GENTIANACEAE (the gentian faniilv ), in botauv , an order of 
I fieoiyledons belonging to the sub-dass SN iujietalae or (lamo- 
petidae, and Containing about 750 sj)eei<'S in o) geuera. Jt has 
a xvorld-xvide distribution, and representatives adaiUed to ve^y 
x'arious eonditions, induding, for iiistanei*, alpine jilants, like 
the true g(,*ntians {Genliana), meadow jilams sr.< h as the British 
Clihirn /w/o//(//( 7 (ydlow'-Nvort)or/'.n 7 //r(?(v/ ('VA//(U/rn/;a(eentaury), 
marsh plants such as Mcnxanlfirs frijoliala (bog-V)ean), floating 
water plants siith as Lnunanlhnnian, or steppe and .sea-eoast 
jiianls such as Circndia. 'Jhey an* annual or jierennial lu rhs, 
randy luM'oming shrubby, and g[('nerally groxving erect. ith a 
('haracleristic forked mannfT of branching ; the Asiatic genus 
C raw/urdm has a diniliing stem ; they are often Inw -growing 
and ('acspitc.se, a?> in the alpine g(‘nllans. 

Tlie le.ives an* in decussating pairs (tliaf i'^, cadi pair is in a 
plane at right angles to the prex'ioiis (ji sLice(-ediag pair), ex(.ej)t in 
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Menyanthes and a few allied aciuatic or marsh genera, where they are 
alter n.itt' or radical. Several genera, cliicfly American, are sapro- 
phytes, lorming slender low growing herbs, containing little or no 
chloro]diyU and with leaves reduced to scales ; such are Voyria 
and LeiphaimoSt mainly tropical American. The inflorescence is 
generally cyniosc, ollen dicliasial, recalling that ol Caryophyllaceae, 
the lateral branches utteii becoming monochasial ; it is sometimes 
reduced to a trw flowers or one only, as in .some gentians. Tlie 
flowers arc hermaphrodite, and regular with parts in 4‘s and 5*s, 
with n‘d notion to 2 in the pistil ; in Chlora there are 6 to 8 members 
in each whorl. The calyx generally terms a tube with teeth or 
segments which usually overlap in the bud. The corolla shows great 
variety in form ; thus among the British genera it is rotate in 
Chhrn, funnel-shaped in Ervthraca, and cylindrical, bell shaped, 
funnel-shaped or salvaT-shaped in Gentiana ; the .segments are 

generally tw-isted to 
the riglii in the bud : 
the throat is often 
fimbriate or bears 
scales. The stamens, 
as many as, and 
alterualiiig with, the 
corolLi-scgments, are 
inserted at very dif- 
ferent lieighls on the 
corolla-tubc ; the lila- 
mciils are slender, 
the anthers are 
usually at taclied dor- 
.sally, are versatile, 
and deliisct! by two 
longitudinal slits ; 
after escape of the 
pollen they some- 
times become spir- 
ally twisted a.s in 
Hrythraca, Dimor- 
phic flowers arc 
frequent, as in the 
bog -bean {Menv- 
atilhes). There is 
consideralilo varia- 
tion 111 the size, shape 
and external maik- 
ings ol the pollen 
grains, anil a divi- 
sion of the order 
into Liibes and siil>- 
tribes based prim- 
a r i 1 y on p o 1 1 1* n 
characters has been 
propo.sod. The form 
of 11 le honey-secret- 
ing developments of 
the disk at the base 
ol the ovary also 
.shows considerable 
v.inet y. The superior 
ovary is generally 
one -c haml lered, with 
two variously de- 
veloped parietal pla- 
centas, whic.h occa- 
sionally meet, form- 
ing two chambers ; 
11 »e ovules are gener- 

4, Cajisulr, buihUng into two valvc.s, and ally very numerous 

showing tlie seeds attached to their anil anatropous or 
margins. half - anatropous in 

5. Floral tliagram. form. The style, 

which varies much 

in length, is simple, with an undivided or bilobed or bipartite 
stigma. The fruit generally a membranous or leathery capsule, 
splitting .sejiticidally into t\vo valv'cs ; the .seeds are small anil 
numerous, and contain a small embryo in a copious endosperm. 

The brilliant colour of the flowers, often occuning in large numbers 
(as in the alpine gentians), the presence of honey-glands and the 
Irixjuency ol dimorphy and dichogamy, are adcaptations for polli- 
nation by insect visitois. In the true gentians {Gcniiaua) the flowers 
of difh'rent species are adapted for widely diflering types of insc'ct 
visitors, i'hiis Gentiaua liitea, with a rotate yellow corolla and 
freely exposed honey, is adapted to shori-longiicd insect visitors ; 
G. Pne It monant he, with a long-tulx'd, bright blue corolla, is visited 
by bumble bees ; and C. venta, with a still longer narrower tube, is 
visited by T^epidoptera. 

Gentiana, the largest genus, contains nearly throe hundred species, 
distrilmted over Europe (including arctic), five being British, the 
mountains of Asia, south-east .\iistralia and New' Zealand, the 
whole ot North America and along the .\ndcs to Cape Horn; it 
does not occur in Africa. Bitter principles are general in the 


vegetative parts, o.specially in the rhizomes and roots, and have 
given a medicinal value to many species, e.^. Gentiana lutea and 
Olliers. 

GENTILE, in the English Bible, the term generally applied 
to those who were not of the Jewish race. It is an adaptation 
of the Lat. gentilis, of or belonging to the same gensy the clan or 
family ; as defined in Paulus ex Festo “ gentilis dicitur et ex 
eodem gencre ortus et is qui simili nomine; ut ait Cincius, 
gentiles mihi sunt, cpii meo nomine appellantur,” In post- 
Aiigustan Latin geniilis became wider in meaning, following the 
usage of gens, in the sense of race, nation, and meant ‘‘ national,” 
belonging to the same race. Later still the word came to mean 
“ foreign,” i,e. other than Roman, and was so used in the Vulgate, 
with genles, to translate the Hebrew goyyim, nations, LXX. Wvi], 
the non-Jsraelitish peoples (see further Jews). 

GENTILE DA FABRIANO (c. 1370-c. 1450), Italian painter, 
was born at Fabriano about 1370. He is said to have been a 
pupil of Allegretto di Nuzio, and has been supposed to have 
received most of his early instruction from Fra Angelico, to 
whose manner his bears in some respects a close similarity. 
About I.] 1 1 he went to Venice, where by order of the doge and 
senate he was engaged to adorn the great hall of the ducal 
palace with frescoes from the life of Barbarossa. lie executed 
this work so entirely to the satisfaction of his employers that 
they granterl him a pension for life, and accorded him the privilege 
of wearing the habit of a Venetian noble. About 1422 he went 
to Florence*, where in 1423 he painted an ‘‘Adoration of the Magi” 
for the church of Santa 'frinila, which is preserved in the Florence 
Accademia ; this painting is considered his best work now extant. 
'J‘o the .same period belongs a “Madonna and (,'hild,” which is now- 
in the Berlin Museum. He had by this time attained a wide 
reputation, and was engaged to paint pictures for various churches, 
more particularly Siena, Perugia, Gubbio and P'abriano. About 
1426 he was called to Rome by Martin V. to adorn the church 
of St John Latcran with frescoes from the life of John the 
Baptist, lie also executed a portrait of the pope attended by 
ten cardinals, and in the church of St Francesco Romano a 
painting of the “ Virgin and C'hild attended by St Benedict and 
St Joseph,” which was much esteemed by M ichelangido, but is 
no longer in existence. Gentile da Fabriano died about 1450. 
Michelangelo said of him that his works resembled his name, 
meaning noble or refined. Tliey arc full of a quiet and serene 
joyousness, and he has a naive and innoeent delight in splendour 
and in gold ornaments, with which, however, his pictures arc 
not overloaded. 

GENTILESCHI, ARTEMISIA and ORAZIO DE*, Italian 
painters. 

Orazio {c, 1565-1646) is generally named Orazio Lomi de’ 
Gentilcschi ; it appears that De’ Gentilcschi was his correct 
surname, Lomi being tlie surname which his mother had borne 
during her first marriage. lie was ])orn at Pisa, and studied under 
his half-brother Aurelio Lomi, whom in course of time he sur- 
passed. lie afterwards went to Rome, and was associated with 
the landscape-painter Agostino Tasi, executing the figures for the 
landscape backgrounds of this artist in the Palazzo RospigJiosi, 
and it is said in the great hall of the Quirinal Palace, although by 
some authorities the figures in the last-named building are 
ascribed to Lanfranco. ITis best works are “ Saints Cecilia and 
Valerian,” in the Palazzo Borghese, Rome ; “ David after the 
death of Goliath,” in the Palazzo Doria, Genoa ; and some works 
in the royal palace, Turin, noticeable for vivid and uncommon 
colouring. At an advanced age Gentilcschi went to England at 
the invitation of Charles L, and he was employed in the palace at 
Greenwich. Vandyck included him in liis portraits of a hundred 
illustrious men. His works generally arc strong in shadow and 
positive in colour. He died in England in 1646. 

Ar'I'Emisia (1590-1642), Orazio’s daughter, studied first under 
Guido, acquired much renown for portrait-painting, and con- 
siderably excelled her father’s fame. She was a beautiful and 
elegant woman ; her likeness, limned by her own hand, is to be 
seen in Hampton Court. Her most celebrated composition is 
“ Judith and Holofernes,” in the Uffizi Gallery ; certainly a work 
of singular energy, and giving ample proof of executive faculty, 
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but repulsive and unwomanly in its physical horror. She 
accompanied her father to England, but did not remain there 
long ; the best picture which she produced for Charles 1 . was 
“ David with the head of Goliath.” Artemisia refused an offer 
of marriage from Agostino 'Iasi, and bestowed her hand on Pier 
Antonio Schiattesi, continuing, however, to use her own sur- 
name. She settled in Naples, whither she returned after her 
English sojourn ; she lived there in no little splendour, and 
there she died in 1642. She had a daughter and perhaps other 
children. 

GENTILI, ALBERIGO (1552-1608), Italian jurist , who has great 
claims to be considered the founder of the science of international 
law, second son of Mattco Gentili, a physician of noble family and 
scientific eminence, was born on the 14th of Januar}" 1552 at 
Sangincsio, a small town of the march of Ancona which looks 
down from the slopes of the Apennines upon the distant Adriatic. 
After taking the degree of doctor of civil law at the university of 
Perugia, and holding a judicial office at Ascoli, he returned to his 
native city, and was entrusted with the task of recasting its 
statutes, but, sharing the Protestant opinions of his father, 
shared also, together with a brother, Scipio, afterw^ards a famous 
professor at Altdorf, his flight to Carniola, where in 1579 Mattco 
was appointed physician to the duchy. The Inquisition con- 
demned the fugitives as contumacious, and they soon received 
orders to quit the dominions of Austria. 

Alberico set out for England, travelling by way of Tubingen and 
Heidelberg, and everywhere meeting with the reception to which 
his already high reputation entitled him. He arriv'ed at Oxford 
in the autumn of 1580, with a commendatory letter from the earl 
of Leicester, at that time chancellor of the university, and was 
shortly afterwards qualified to teach by being admitted to the 
same degree w’hich he had taken at Perugia. TIis lectures on 
Roman law soon became famous, and the dialogues, disputations 
and commentaries, which he published henceforth in rapid 
succession, established his position as an accomplished civilian, 
of the older and severer t>'pe, and secured liis iijipointnu'Tit in 
1587 to the regius professorship of civil law. It W'as, however, 
rather by an application of the old learning to the new (piestions 
suggested by the modern relations of states that his labours 
have produced their most lasting result. In 15*84 lie was consulted 
by government as to the proper course to be pursued with 
Mendoza, the Spanish ambassador, who had been detei'ted in 
plotting against Elizabeth. He chose the topic to which his 
attention had thus been directed as a .sulqcct for a disputation 
when Leicester and Sir Philip Sidney visited the schools at 
Oxford in the same year ; and this was six months later e\|)anded 
into a book, the l)c U^ationihus libri tres. In 1588 Alberico 
selected the law^ of war as the subject of the Jaw disputations at the 
annual “ Act ” which took place in July; and in the autumn 
published in London the De Jure Belli commentatin prima. A 
second and a third Commentatio followed, and the, whole matter, 
with large additions and improvements, appeared at Hanau, in 
1598, as the Dc Jure Belli libri tres. It was doubtless in conse- 
quence of the reputation gained by thc.se works that Gentili 
became henceforth more and more engaged in forensic prai ticc, 
and resided chiefly in London, leaving his Oxford work to be 
partly discharged hy a deputy. In 1600 he was admitted to be a 
member of Gray's Inn, and in 1605 w^as appointed standing eounsel 
to the king of Spain. He died on the igth of June 1608, and was 
buried, by the side of Dr Matteo Gentili, who had followed his .son 
to England, in the churchyard of St Helen’s, Bishopsgatc. By 
his wife, Hester dc Peigni, he left two sons, Robert and Matthew^ 
and a daughter, Anna, who married Sir John Colt. His notes of 
the cases in which he was engaged for the Spaniards w'cre post- 
humously published in 1613 at Hanau, as Hispanicae advocationis 
libri duo. This was in accordance with his last wishes ; but his 
direction that the remainder of his MSS. should be burnt w^as not 
complied with, since fifteen volumes of them found their way, at 
the beginning of the 19th century, from Amsterdam to the 
Bodleian libri^. 

The true history of Gentili and of his principal writings has 
only been ascertained in recent years, in consequence of a revived I 


appreciation of the services which he rendered to international 
law. The movement to do him honour originated in 1875 in 
England, as the result of the inaugural lecture of Prof, T. E. 
liolland, and ^vas warmly taken up in Italy. In spreading 
through I'airopc it enc'ountered tw'o curious rross-curreuts of 
opinion, — one the ultra-Catholic, which three centuries before had 
ordered his name to be eratscd from all pul>lic documents and 
placed his works in the Index : another tlic narrowly- Dutch, 
which is, it seems, needlessly careful of the supremacy of Grotius. 
These two currents resulted respect i\ cly in a bust of Garcia Moreno 
being placed in the V atican, and in the unveiling in 1886, with 
much international oratory, of a fine statue ol (irotjus at Delft. 
The English committee, under the honorary presideuev of Prince 
Leopold, in 1S77 erected a monument to the memory of Gentili in 
St Helen’s church, and .saw to the publication of a new’' edition of 
the De Jure Belli. The Italian committee, of w hich Prince (after- 
wards King) Humbert w-is honorary presiilcnl, was less successful. 
It was only in ic)oS, the tercentenary ol the death of Alberico, 
that the statue of the great heretic w’as at length unveiled in his 
native city by the rnini.ster of public instruction, in the presence 
of numerous deputations from Italian cities and universities. 
Preceding wTiters had dealt with various international questions, 
but they dealt with them singly, and with a servile sulMuission to 
the decisions of tlie church. It was left to Gentili to grasp as a 
whole the relations of slates one to another, to distinguish 
international questions from questions with which they are 
more or less intimately connected, and to attempt their solution 
by principles entirely independent of the authority <»f Kome. 
IIc uses the reasonings of the civil and even the canon law, but 
he proclaims as his real guide tlio Jus Naturae, the highest 
common sense of mankind, by which historical precedents ani to 
be criticized and, if n(‘ci‘ssar\ , set aside. 

His faults arc not few'. His st\ le is prolix, obscure, and to the 
modem render pedantic (‘iiough ; l.>iit u. comparison of his 
greatest w'ork with what had heim writ ten upon the same subject 
by, lor instance, Belli, or Soto, or cvem Aynla, will .'.how’ that he 
greatly imjn'oved upon his predecessors, not only l>\ the lulness 
with w'hii'h ho has worked out points of detail, but also by ('learly 
separating Mie kuv of war from martial law, and by ])ljicing the 
subject once lor all uf>on a iion-theological basis. 1 1, on the other 
hand, the same w'ork Ih* compared w ith the Dr Jure Belli el Bat is of 
Grotius, it is at once evident that the lnt(*r wriUT is indiLted to 
the earlier, not only for a large portion of his illustrat i\ e eriulii ion, 
but also for all that is commendable in the method and nrrauge- 
ment of the treatise. 

Tho lnll()\Miij» IS ])rol)ablv a complete list of the writing', of (it-nlili, 
vuitli the pl.LLesaiid d.iti-bul tlieii lust publn .iliou: he jiiii'i inleipnti- 
hus dutlo^i ser () .oiidoii, 1582) ; Lcflunuim rt cpi^t. t/iine nd jn^ tirile 
pniiuetif lihri tres (bondnii, 158^-1584); he trijatiouifai'i h'>ri ties 
(I.ondori, 1585) ; f.ecal^ loinitiornm Oxtai. aifia (l.oadou, ^Sf.) ; 

he dirers. letup. ap/u'll(itiouif>us (Hanau, 1380); Ju: uasieudi iempote 
dispitlalio (Witti'b., 1 380) ; hispuiatintnnu detns pt luui (l.Diidon, 1 387) ; 
Cotiditiimum lilfCt siii^ularis (r.oiuloii, 1387): />/■ jiitr hcl.'i comm, 
pttma (London, 1388); secunda, if- h 388 1 38r») , tertiti (t38«)); he 
in]usiitia bvUua Romauorum (Oxon, 1300) ; Ad tit. de Mulcf cl Math, 
de }*rof. cl Med. (Jlau.iu, i.vm) : he jine helii Itbti hes (llaii.ui, 13«^8) ; 
he armis Uomatus, t-t. (11. man, 1300); he ailotilms et dc abitsit 
mctidacH (Il.man, 1300); he Indis .steuitis episf dime {Mid<II»l)iiig, 
iboo) ; Ad /. Macenbueormn el de linfrnaritm mtshtra di.sp. (luaiikfnrt, 
lOoo) ; Lectione^ Vitrihauae (fi.'uiau, lOoo) ; he nupUis libt i sepfem 
(iboi) : In III. si qifis pnneipt, el ad Icf^. Jid maicst. (li.inan, 1O04) ; 
he latin. vet. Btbl. (Hanau, H')04) ; he libn B\aiu) (( )\on, iO«)4) ; 
Landes Acad. Bents, et Oxon. (Hanau, 1003); De uniotie An Ante 
et Scoltae (London, ibo3) ; Dispntationes tics, de lihiis pir. tan., de 
lihns pir. civ., de latinitaie vet. vers. (Hanau, Kmfy) ; Kciiales dispiU. 
ties, de pot. refjis absoluta, de nvtione lernimuni, de vi cti iiim (Loiulon, 
TO05) ; Hispanicae advocationis lilni duo (ilarifui, 1013); hi tit. 
de verb, sifftitf (fianau, 1014) ; he Iffudis 711 test {Amsterdam, 
lobi). An edition ol the Opera omnia, commaiced at Na])les in 
1770, was cut short by the ricath ol the publisher, tfiavier, atiir Uk; 
second volume. Of his numerous unpublished w’ritings, (leiiiili 
complained that four volumes were lost “ ])(j.ssimo ]joutilicionim 
facinore,” meaning probably that they were lelt beJund in ins fliglit 
to Carniola. 

AcTuoKiTir.s — Several tracts bv the Abate HeniKni in Colucci, 
Anitchitd Btcene (1700) ; «'» dis.'-ertation bv W PejKer annexed to the 
Piooram of the Oiomnqen (jvmnafiinii lor iHfjy ; an inaugural 
lecture delivered in 1874 by T. E. llollind, translated into Italian, 
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with additions by the «'iuthor, bv A. vSani (1884) ; the preface to anew 
edition of tlie JJc jure hclli {^^77) Jind Studies in International Law 
(which sec, for details as to the family and MSS. of Gentili), 
by Ilje .s.iTne ; works ])y Valdarnini and Foglietti (1875), Speranza 
and J)c Giorgi (1S70), Fiorini (a translation of the /Je jure belli, 
witli essay, 1877), A. Salh (1878), L. Mai son (1885), M. Thainm 
(i8i)6), B. Bnigi (i8t>8), T. A. Walkisr (an analysis of tlic* principal 
works of (h'lilili) in his History of the Law of Nations, vol. i. (i8go) ; 
H, Nezarcl, in IMllet’s L'ondatcurs de droit tuternaiional (T004) ; 
H. (1008). Sei! also K. ('omba, in the Rivista Christiana 

(1870 1877) ; Sir T, Twiss, in tlie Law Tievieiv (1878) ; articles in 
the Revue de droit iuteruatioiud (1875 -1878, 1885, 1880, i(>o8) ; 
O. St.ilvanti, in the Annali dell' Vniv. di Perugia, N.S., vol. viii. 
(1808). (T. E. H.) 

GENTLE (througli tli(‘ Yr. gnitil, from T.al. geniilis, belonging 
to the same gens, or family), properly an ejiithct of one born of a 
“good family ” : the l/ilin gencrosus, “ well born ” (see Genii.e- 
MAjn), contrasted with “ noble ” on the one side and “ simple " on 
the other, 'fhe word followed the widtT application of the word 
“ gentleman ” ; imj)lying the manners, character and breeding 
proper to one to whom that name could be appiic'd, courteous, 
polite ; hence, with no reference to its original meaning, free from 
violence or roiighne.ss, mild, soft, kind or tender. With a 
phy.sical meaning of soft to th(^ loucli, the word is used sub- 
.stantively of the maggot of the bluebottle fly, u.sed as a bait by 
fishermen. At the (‘nd of the ibth century the French gr;;//7 was 
again arlapted into English in the form “ gentile/' later changed 
to “ gcMiteel.’’ 'fhe word was common in the T7lh and 18th 
centuries as applied to behaviour, manner of living, dress, ivc., 
suila])le or ])roper to persons living in a position in .soci(‘ty 
above the ordinary, lienee polite, elegant, h'rom the early part 
of the H;lh century it has also been used in an ironical sense, 
and afiplied cbielly to those who pay an excessive and absurd 
impcirlance to the outward marks of res])eclability as evidence of 
being in a higher rank in society than that to which they properly 
belong. 

GENTLEMAN (from Lai. gcnlilis, “ lielonging to a ra(‘e or 
grits," and “jnan"; Fr. gcntilhoniwc, Span, getiiil hombtr, Ital. 
grnlil Itno/no), in its original and strict signirication, a term 
d(‘n(»ling a man of good family, the Lat. genrrostts (its invariable 
translatidii in Ibigli.sh-I^atin documents). Jn this .sense il is the 
e(iuiva.lenl of the Fr. gcnhUiontnir, “nobleman,''* which latter 
term has in ('iveat l»ritain been long confined to the peerage (see 
NoBibrr\); and the term “gentry” (“ gen trice ” from O. Fr. 
genterise for gnitelisr) has nuub of the significance of the Fr. 
noblesse or the ( Jit. . hlel. 'rhis was what w as meant by th.e rebels 
under John Ball in the i jth century when they repeated : 

“Will'll Ail.nn (Irb'eil and J^\e .sji.in. 

Wild was tlieii tlie gentleman ^ 

Selden {Titles of Honor, 1^72), discii.ssing the title “ gentleman, 
speaks of “ onr Engfish use of it ” as “ convertible with nobiHs," 
and de.seribes in connexion with it the forms of ennobling in 
various European countries. William Harrison, writing a century 
(‘arlier, says “ gentlemen be those whom their race and blood, or 
at tin* lea.st their virtues, do make nol)l<’ and kiumii.” But for 
tb(j complete gentleman the possession of a coal of arms was in 
bis lime considered neci'ssary : and Harrison gives tlie following 
account of how gentlemen wvxc made in Shakespeare's day : 

“ . . . gentlemen whose am eslors are not known to come in with 
William (hike of Normandv (lor ot the Saxon r.ues yet remaining 
A\e now 111. ike none a,eioin]il, mucli less ol the Biitish issue) do lake 
tlieir beginning in iuiglaiul alter this manner in our times. Wlio 
soever studii'tli the laws ot the realm, who so aludeth in the imi- 
\’eisitv, giving his mind to his hook, or professelh }>hy.sic and Hie 
Itbeial sciences, or beside his ser\ ice m tin’ loom ol a ca]ilain in tlie 
w.irs, or good counsel given at home, whereby his commonwe<dth 
is ])erielited, c.in live without maiin.il labour, ;iml thereto is able 
.iiul will bear the port, charge and countenance of a getifleman, 
he shall lor moiiev h.ive a ro.it and arms bestowed upon him by 
lUMwlds (wlio in the charter of the same do ot custom ])relend au- 
li']uity and service, and many gay things) and tliereunto being 
made so good cheap be cfilled master, which is the title that men 
give to esipiires and gentlemen, and reputed lor a gentli'm.m ever 
a iter Which is so much th«' le.ss to be disahowi'd of, tor that the 
miue.e doth lose nothing bv it, the gentleman being .so much siibiect 
to taxes and public payments as is the veoman or husbandman, 
which he likewise doth iiear tlie gladliev tor tlie saving of his repu- 
tation. Bchig c'dle l .nlso to the wars (tor with the government of 


the commonwealth he medlcth little) what soever it cost him, he 
will both array and arm himself accordingly, and sliow the more 
manly courage, and all the tokens ol the per.son which he repre- 
senteth. No man hath hurt by it but himself, who peradventure 
will go in wider buskins than lii.s legs wall bear, or as our proverb 
s:iith, now and then bear a bigger .sail than his boat is able to 
sustain." ^ 

In this way Shakespeare himself was turned, by the grant of 
his coat of arms, from a “ vagabond ” into a gentleman. 

The fundamental idea of “ gentry,^' symbolized in this grant 
of coat-armour, had come to be that of the essential superiority 
of the fighiing man ; and, as Selden points out (p. 707), the 
fiction was usually maintained in the granting of arms to an 
ennobled person though of the long Kobe wherein lie hatli little 
iKso of them as they mean a shield.” At the last the wearing 
of a sword on all occasions was the outward and visible sign of a 
“ gentleman ” ; and the custom survives in the sw^ord worn with 
“ court dress.” This idea that a gentleman must have a coat 
of arms, and that no one is a “ gentleman ” without one is, 
however, of comjiarati vely late growth, the outcome of the natural 
desire of the heralds to magnily their ofTiee and collect fees for 
registering coats ; and the same is true of the conception of 
“ gentlemen '* as a separate class. That a distinct order of 
“ gentry ” existed in England very early has, indeed, been 
often assumed, and is supjiorted by weighty authorities. Thus, 
tlie late Profes.sor Freeman (Enry, Brit, xvii. p. 540 b, 9th ed.) 
said: “Early in the nth century the order of ‘gentlemen' 
as a separate class seems to be forming as something new. By 
the time of the conquest of England the distinction seems to 
have been fully established.” Stubbs {Const, Hist,, ed. 1878, 
iii. 544, 548) takes the same view. Sir George Sitwell, liowcver, 
has conrlusively proved that this opinion is based on a wrong 
conception of the conditions of mediex-al society, and that it is 
wholly oppo.sed to the docinnenlar}^ evidence. The fundamental 
social cl(*avage in the middle ages was he,! ween the nobiles, i.e, 
the tenants in ('hivalry, whether carls, barons, knights, esquires 
or franklins, and the ignobilrs, i,e, the villt‘ins, citizens and 
burgesses ; - and ])i‘t,wecn the most powerful no])le and the 
humblest franklin there was, until the 15th century , no “ separate 
class of gentlemen.'' Even so late as 1400 the* word “ gentleman ” 
still only had the sense of gencrosns, and could not be used as a 
personjil description denoting rank or quality, or as the title of 
a cla.ss. Vet after 1413 we find it increasingly so used ; and the 
list of landowners in 1431, printed in Feudal Aids, contains, 
besides knights, csijuires, yeomen and husbandmen {i.e, house- 
holders), a fair number who are cla.ssed as “ gentihuan.” 

Sir G(*orgc Sit well gives a lueid explanat ion oi Ibis development, 
the incidents of which are instructive and occasionally amusing. 
The immediate cause wa.s th(i statute i Henry V. cap. v. of 1413, 
which laid down that in all original writs of action, personal 
appeals and indictments, in which process of outlawry lies, the 
“ estate degree or mysteir ” of the defendant must be stuted, 
as well as his present or former domicile. Now the J^lack Death 
(1349) had put the traditional social organization out of gear. 
Before that the younger sons of the nobiles had received their 
share of the farm stock, bought or hired land, and settled down as 
agriculturists in their native villages. Under the new conditions 

J Description of England, bk. ii. ch. v. p. 128. TTonry i’each.'im, 
in his Com pleat Gentleman (if>34), lakes this matter more seriously. 
“ Neither must wo honour or esteem," he writes, “ those eniioliled, 
or made gentle in blood, who by mechanic and ba.si: means have 
raked up a mas.s of wealth ... or have purchased an ill coal (of 
arms) at a good rate ; no more th;in a pkiycr ujion the stage, lor 
wearing a lord’s ca.st suit : since nobility hangeth not upon the 
airy esteem of vulgar opinion, but is indeed of itself e.ssential and 
abholiite " (Keprint, p. 3). Elst^whcre (p. ibr) he deplores the abuse 
of heraldry, which had even in his d.iy produced " all tlio world 
over such a medlev of coats " tliat, but for the commendable activity 
of the earls marshals, lie feared that yeomen would soon be “ as 
rare in England as they are in FrnnceT See also an amusing 
instance from the time of Henry VUl., given in “ The Gentility of 
Kichard Barker," by O.swald Barron, in the Ancestor, vol. ii. (July 
1 002). 

“ Even this classification would seem to need modifying. For 
certain of the great patrician families of the cities were certainly 
nobiles. 
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this became increasinp^ly impossible, and they were forced to 
seek their fortunes abroad in the Frencli wars, or at home as 
hangers-on of the great nobles. These men, under the old system, 
had no definite status ; but they were ^cnerosi, men of birth, 
and, being now forced to describe themselves, they disdained 
to be classed with franklins (now sinking in the social scale), 
still more with yeomen or husbandmen ; they chose, therefore, 
to be described as “ gentlemen.” On the character of these 
earliest “ gentlemen ” the records throw a lurid light. According 
to Sir George Sitwell (p. 76), “ the premier gentleman of England, 
as the matter now stands, is ‘ Robert Erdeswyke of Stafford, 
gentilman,’ ” who had served among the men-at-arms of T.ord 
Talbot at Agincourt (ih, note). He is typical of his class. 
“ Fortunately — for the gentle reader will no doubt be anxious 
to follow in his footsteps- -some particulars of his life may be 
gleaned from the public records. He was charged at the 
Staffordshire Assizes with housebreaking, wounding with 
intent to kill, and procuring the murder of one 'I'homas Page, 
who was cut to pieces while on his knees begging for his 
life.” If any earlier claimant to the title of “gentleman” 
be discovered, Sir George Sitwell predicts that it will be within 
the same year (r4T4) and in connexion with some similar dis- 
r(‘pu table proc(^edings.^ 

From these unpromising beginnings the separate order of 
‘‘ gentlemen ” v^as very slowly evolved. 'J’he fust gentleman ” 
commemorated on an existing monument was l<>hn Uaundelyon 
of Margate (d. c. 1445) ^ gentleman to enter the Housi,‘ 

of (\mimons, hitherto composed mainly of “ valets,” was 
“ William Weston, gentylman ” ; but in the la I ter half of 
th(‘- 1 5th centuiy t lu‘ order was not clearly est;iblish(‘d. As to the 
connexion of “ genlilesse ” with the official grant or recognition 
of coat-armour, that is a profitable fiction inv(‘nt(*d and upheld 
by the heralds ; for coat-armour was but the badge assumed by 
gentlemen to distinguish them in battle, and many gimtlemen of 
Jong descent never had occasion to assume it, and never <lid. 
This fiction, however, had its effect ; and by the H)th ccntur>', 
as has been already pointed out, the official view had become 
clearly established that “gentlemen” constituted a distinct 
order, and that the badge of this distinction was the heralds’ 
recognition of the right to bear arms. It is unfortunate that this 
view, which is fpiito unhistorical and contradicted by Hkj present 
practice of many undoubtedly “ gentle ” lamilics of long descent, 
Ii.is of late years been given a wide currency in popular manuals 
of herald r\’. 

In this narrow sense, however, the word “ gcnlicmian ” has 
long since become obsolete. 'J'hc idea of “gentry” in the 
continental sense of noblesse is extinct in Jingland, and is likely 
to remain so, in spite of the efforts of certain enthusiasts to 
revive it (see A. ('. Fox-Davies, Armorial Families, JCdinburgh, 
1895). That it once existed has been sufficiently sliowri ; hut 
the whole spirit and tendency of English constitutional and social 
development tendisl to its early destruction, 'i'he comparative 
good order of Emgland was not favourable to the continuance 
of a class, developed during tlic foreign and ci\il wars of the 
14th and 15th centuries, for whom fighting was the .sole Iionour- 
able occupation. The younger sons of noble families liecamc 
apprentices in the cities, and there grew up a new' ari.stocracy 
of trade. Merchants are still “ citizens ” to William Harrison ; 
but he adds “ they often change estate witli gentlemen, as gcmtle- 
men do with them, by a mutual conversion of the one into the 
other.” A frontier line between classes so indefinite could not 
be maintained, especially as in England there was never a 
“ nobiliary prefix ” to stamp a person as a gentleman by his 

^ Tlio designation “ gmitilman " i^, indeed, found some two 
centuries earlic^r. In tlie Inqmsitio maneriontm r.ulcsiae S. Pauli 
Lt>udin. of A.D. 12/.2 (\V. A. Hale, Domesday <>f Si Paul’s, raniden 
Soc., 1858, p. So) occurs the entry ; Adam f^entilwd diin and, />' u'i. d. 
This is jirohahly tlie <*arliest r<*cord of the “ grand old ii.one of 
gentleman ’’ ; but Adam, who lield half an acre at a rent of Ihr ^e 
pence -less bv half flian that held ])y “ Ralpli the bomlsman ” 
(Rad' Ic bunde) in the same list — was certainly not a " gt-ntlenian.’* 
“ Gentilman ” here was a nickname, perhaps suggested by Adam's 
name, and thus in some sort anticipating the wit ot the famous 
couplet repeated by John Ball’s n^bels. 


.surname, as in France or Germany.- The process was hastened, 
moreover, by the corruption of the Heralds’ College and by the 
ease with which coats of arms could he assumed without a shadow 
of claim ; which tended to bring the? “ science of armory ” 
into contempt. The word “ gentleman ” as an index of rank 
had already become of doubtful value before the gn^at political 
and social changes of the 19th century gave to it a wider and 
essentially higher significance. 'I’he change is well illustrated 
in the definitions given in the siuTt‘ssive editions of the Kn- 
cyelopaedia Briianniea. In the 5th edititui (1815) “ a gentleman 
is one, who without any title, bears a coat of arms, or whost; 
ancestors have lurn freemen.” In the 7tb edition (1845) il 
still implies a definite social status : “ Ml abus e the rank of 
yeomen.” In the 8th edition (185b) this is still its “ nuist ex- 
tended sense ; “ in a more limited sense ” it is defined in tlu* 
same words as those quoted abo\e from the 5th ('dilion ; but 
the writer adds, “ l>y courtesy this title is generally accorded 
to all persons above the rank oi common tradesmen when th(‘ir 
manners are indi('ativ(‘ of a (‘ertain ainoiint ol ri'finemenl and 
intelligence.” 'fhe Reform bill of iS^^2 has done its work ; th(‘ 
“ middle classics ” have come into their own ; and the word 
“ gentleman ” has conu' in common ust* to signify not a distinct ion 
of blood, but a distinction of position, education and manners, 
'rhe <est is no longer good birth, or the right to bear arms, but 
the capacity to mingle on e(jual terms in good society. In its 
best list;, moreover, “gentleman” iiivolvt's a certain superior 
standard of (‘onduct, due to (pude th(' Slh edition orur more, 
to “ that self-respect and intelk'cUial refinement whieh manifest 
theinst'lves in unrestrained yi't delicate manners.” 'I’he word 
“gentle,” originally iinjdying a certain social status, liad very 
early come to be associatt'd with tin* sbindard of manners 
expected from that status. 'I'lius hv a sort of fiunuing jirocc-.s 
the “gtmtlemau” Ixit'omes a “gentle-man.” ('hamper in tlie 
Mtiihoeus If. 1 386) says: “ (’(*rtcs In; sholtb' not be calk'd a 
geiitil man, that . . . ik* doolh his diligence and bisynessc, to 
kepen his good name ” : and in the Wife oj Bo Ill's Talc : 

“ Loke who that is most v«Ttiious .dUiiy 
brive. and apert, and most entendt th ay 
To do tlie gi'illil dedes lliat lu' e.ui 
And take him for the ^'jetest gtnlilinan;" 

and in \he Romanre oj 1 h>' Rose (r. 1400) we find “lie is gentil 
bycause be doth as longeth to a gentilman.” 'I'his use develops 
througli the ccntiiri('S, until in 1714 we have Steele, in the 
'J ailer {K(j. 207), laying down that “ the appellation ot (ientle- 
man is ncv(.‘r to he affixed to a man s eireumstainTS, but to his 
Behaviour in llumi,” a. Jimitalion ovei - narrow e\ eu lor the present 
day. In this lounexion, too, may be quoted the old story, told 
by some- very improbably of James JJ., of the monarch who 
replied to a lady petitioning him to make lier son a gentk man, “ 1 
could make Iiim a nobleman, but (iod Almighty could not make 
him a g(;ntleman.” Si'kkm, however, in referring to similar 
sloruts “ that no (’barter can make a Gentleman, whieh is cited as 
out of the mouth of some great Princes that have .said it,” adds 
that “ limy without (juestion understood Gentleman lor Cenerosus 
in iheanlient sense, or as il il came from (ientilis in that sense, as 
Gentilis denotes one of a noble Family, or indeed fora Gentleman 
hy birth.” For “ no creation could make a man of anotht'r 
blood than he is.” 1'hc word “ gentleman,’’ used in the wide 
sense with which birth and (drciimstanees havx* nothing to do, is 
necessarily incapable of strict definition. J'or “ to beliave like a 
gentleman ” may mean link' or much, according to the perscjii by 
whom the phras(' is us(‘d ; “ to spend monev' like a gentl(;Tnan ” 
may even be no great praise ; but “ to conduct a business like a 
gentleman ” implies a standard at least as high as that involved 

" The prefix " de “ atladied to some Engle h names is in no 
sense ” nnl)ihary.'' In Latin doLuments de. was llie e(|uivaleiil ol llic 
JCnglisli " ot," as de la of " at " {<^10 d<* la J^jIc lor Attc JVu'ie, cf. 
such names as All wood, \ltwater). In English IJiis “ol " was in 
llie 15th eenuiry drofj|x*d ; e.;'. the grandson of fohaiiiies de Stoke 
(John of Stolo-) in .a th-cenlnry floc umenl Ix-tomes Joliii Stoke. 
In modern limes, under the iiilbieiu'e of rornanluism, the prefix 
" de " has been in some cascjs " revived " n 'der a misconception, <*./;. 
" de Traftord." " de Hoghton." Very rarely it is correctly retained 
a*- derived from a foreign j dace-name, e.f^ de (irey. 
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in the phrase “ noblesse oblige.’' In this sense of a person of 
culture, character and good manners the word “ gentleman " has 
supplitjd a gap in more than one foreign language. 

'I'hc evolution of this meaning of “ gentleman ” reflects very 
accurately tliat of English society ; and there are not wanting 
signs that the process of evolution, in the one as in the other, is 
not complete. I'he indefinableness of the word mirrors the 
indefinite cliaracter of “ society " in England ; and the use by 
“ t!i(‘ masses ” of “ gentleman ” as a mere synonym for “ man 
has spread pari passu with the growth of democracy. It is a 
protest against implied inferiority, and is cherished as the 
modern hVench hourifcois cherishes his right of duelling with 
swords, under the ancini r/'^ime a prerogative of the iiobhssr. 
Nor is there much justification for the denunciation by purists of 
the vulgarization ” and “ abuse " of the “ grand old name of 
gentleman.” Its strict meaning has now fallen completely 
obsolete. Its current meaning varies with every class of society 
that uses it. Hut it always implies some sort of excellency of 
manners or morals. It may by courtesy be over-iooscly applied 
by one common man to another ; hut the common man would 
understand the reproach conveyed in “ Vou're no gentleman.” 

Aei iioki iH'.s. -Sehlen, 1 tiles nf Honor {[.ondoii, i^>7J) : William 
Harrison, Dcsi ri ption of Lnf>land^ e<l. G. E. J. Euniivall t<»t the N«’,w 
Soe. (I^ondon, 1877-187S); Sir George SiUvcII, “The 
English ( »entlf’ni,iTi," iii the Atuestor^ No. i (Westnniisfer, April 
i<)02) ; Peachaw's Cnmplcat (ienf/cmtnt (10^4), with an introduction 
by (i. S. Gordon (Oxioid, igoO) ; A. Smyliic-T’almer. U.t>., The 
Ideal of a (.ientlcniun^ or a Mirror for Genttrfnlk : A Portrayal in 
I.iteiatiiic from the Juuhest Times (London, 1008), a very exhaustive 
(<jntrfi()Ti of extracts from authors so wide atuirl as Ptah-hotep 
( n<'o Tia .) and Willi.mi Watson, arranged nncler hear] mgs : “The 
Historical Jrlea ol a Cientleman,” “ The Herald’s Gentleman," “ The 
J*oet's Genlleinaii," iV:c. (W. A. P.) 

G£NTZ, FRIEDRICH VON (1764- 1832), German publicist and 
statesman, was bom at Breslau on the 2nd of May 1764. His 
father was an olficial, his mother an Ancillon, distantly 
related to the Prussian minister of that name. On Ids father's 
transference to Berlin, as director of the mint, the hoy was sent 
to tlie Joachimsthal gymnasium there ; his brilliant talents, 
however, did not develop until later, when at the university of 
Keinigsberg he f(‘ll under the influence of Kant. But though 
his intellect was sharpened and his zeal for learning quickened by 
the great thinker’s influenc(‘, Kant’s ” categorical imperative ” 
dkl not prevent him from yielding to the taste for wine, women 
and high play which pursued him through life. When in 1785 be 
returned to Berlin, he received the appointment of secret secretary 
to the royal Geitcraldirecforitim , his talents soon gaining him 
promotion to the rank of councillor for war (AV/egsrr;///). ])uring 
an illness, which kept him virtuous by confining him to his room, 
he stuflied E'rench and English, gaining a mastery of these 
languages which, at that time exceedingly rare, opened up for 
him opportunities for a diplomatic career. 

His interest in public affairs was, however, first aroused by the 
outbreak of the French Revolution. Like most quick-witted 
young men, he greeted this at first witli (*nthusiasm : but its 
subsequent developments eooled his ardour and he was con\'ertcd 
to more conser\’ative counsels by Burke’s Essay on the French 
EeiHilntiony a translation of which into German ( 1 794) was his first 
literary venture. This was followed, next year, by translations 
of works on the Revolution by Mallet du Pan and Moiinier, and 
at this time he also founded and edited a monthly journal, the 
Neue Jeutsche Mnnatssehrijt, in which for five years he wrote, 
mainly on historical and political questions, maintaining the 
principles of British constitutionalism against those of revolution- 
ary France. 'Hie knowledge he displayed of the principles and 
practice of finance was especially remarkable. In 1797, at the 
instance of English statesmen, he published a translation of a 
history of French finance by Fran(;‘ois d’lvernois (1757-1842), an 
eminent Genevese exile naturalized and knighted in England, 
extracts from which he had previously given in his journal. 
His literary output at this time, all inspired by a moderate 
Liberalism, was astounding, and included an essay on the results 
of the discovery of America, and another, written in French, on 
the English financial system {Essai sur Velat de V administration 


des finances de la Grande-Bretagne, London, 1800). Especially 
noteworthy, however, was the Denkschrift or Missive addre.ssed 
by him to King Frederick William HI. on his accession (1797), in 
which, inter alia, he urged upon the king the necessity for granting 
freedom to the pre.ss and to commerce. For a Prussian official 
to venture to give uncalled-for advice to his sovereign was a 
breach of propriety not calculated to increase his chances of 
favour ; but it gave Gentz a conspicuous position in the public 
eye, which his brilliant talents and literary style enabled him to 
maintain. Moreover, he was from the first aware of the probable 
developments of the Revolution and of the consequences to Prus.sia 
of the weakness and vacillations of her policy. Opposition to 
Prance was the inspiring principle of the Uistorisches Journal 
founded by him in 1799 -1800, which once more held up English 
institutions as the model, and became in Germany Ihe mouth- 
piece of Britisli policy towards the revolutionary aggressions of 
the P'rcnch republic. In 1801 he ceased the publication of the 
Journal, because ho disliked the regularity of journalism, and 
issued instead, under the title Beitrdge znr Geschichie^ &:c., a 
series of essays on contemporary politics. 'The first of these was 
Vherden IJrsprung und Charakler des Krieges gegen die franzdsische 
Revolution (itSoi), by many regarded as Gentz's masterpiece ; 
another important brochure, Von deni politischen Zusiande von 
Eiiropa vor und nach dcr Rniolution, a criticism of Hauterive’s 
De Vetat de la France d la fin de Vaii Till, appeared the same 
year. 

This activity gained him recognition abroad and gifts of money 
from the British and Austrian go\^ernmc‘nts ; hut it made his 
position as an official in Berlin impossible, for the Prussian 
government had no mind to abandon its attitude of cautious 
neutrality. Private affairs also combined to urge Gentz to leave 
the Prussian service ; for, mainly through his own fault, a 
separation with his w ife was arranged. In May 1802, accordingly, 
he took leave of his wife and left with his friend Adam Miiller for 
Vienna. In Berlin he had l)ecn intimate with the Austrian 
ambassador, ('ount Stadion, whose good offices procured him an 
introduction to the emperor Francis, 'fhe immediate result was 
the title of imperial councillor, with a yearly salary of 4000 
gulden (December 6th, 1802) : but it was not till 3809 that he 
w^as actively employed. Before returning to Berlin to make 
arrangements for transferring himself finally to Vienna, Gentz 
paid a visit to London, where he made the acquaintance of Pitt 
and Granville, who were so impressed with his talents that, in 
addition to larg(‘ money presents, he w^as giiurantecd an annual 
pension by the British government in recognition of the value of 
the services of liis jien against Bonaparte. From this time 
forw'ard he was engaged in a ceaseless polemic against every 
fresh advance of the Napoleonic powder and pretensions ; with 
matchless sarcasm he lashed ” the nerveless policy of the courts, 
which suffer indignity with resignation ” ; he denounced the 
recognition of Najioleon's imperial title, and drew' up a manifesto 
of Louis XVTIT. against it. The formation of the coalition and 
the outbreak of w^ar for a while raised his hopes, in .spite of his 
lively distrust of the competence of Austrian ministers ; but the 
hopes were speedily dashed by Austerlitz and its re.sults. Gentz 
used his enforced leisure to write a brilliant essay on “ The 
relations between England and Spain before the outbreak of w^ar 
between the two powx^rs ” (Leipzig, 1806) ; and shortly after- 
wards appeared Fragmente aus der neuesten Geschichie des poli- 
tischen Gleichgewichts in Europa (translated s.t. Fragments on 
the Balance of Pmver in Europe, London, 1806). This latter, 
the last of Gentz’s works as an independent publicist, w'as a 
masterly expos6 of the actual political situation, and at the same 
time prophetic in its suggestions as to how this should be retrieved: 
” Through Germany Europe has perished, through Germany it 
mu.st rise again.” He realized that the dominance of France 
could only be broken by the union of Austria and Prussia, acting 
in concert with Great Britain. He W'atched with interest llie 
Prussian military preparations, and, at the invitation of Count 
Ilaugwitz, he went at the outset of the campaign to the Prussian 
headquarters at Erfurt, where he drafted the king’s proclamation 
and his letter to Napoleon. The writer was known, and it was in 
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this connexion lliat Napoleon referred to him as “ a wretched 
scribe named Geiitz, one of those men without honour wlio sell 
themselves for money.” in this mission Gentz had no official 
mandate from the Austrian government, and whatever hopes he 
may have cherished of privately influencing the situation in the 
direction of an alliance between the two German powers were 
speedily dashed by the campaign of Jena, 

Tlie downfall of Prussia left Austria the sole hope of Germany 
and of Europe. Gent/, who from the winter of 180O onwards 
divided his time between Prague and the Bohemian watering- 
places, seemed to devote himself wholly to the pleasures of 
society, his fascinating personality gaining him a ready reception 
in those exalted circles which w'ere to pro\‘e of use U) him later 
on in Vienna. But, though he published nothing, his pen was 
not idle, and he was occupied w'ith a series of essays on the 
future of Austria and the best means of liberating Germany and 
redressing the balance of Europe ; though he himself confessed 
to his friend Adam Miiller (August 4th, 1806) that, in the miser- 
able circumstances of the time, his essay on “ the principles of a 
general pacification must be taken as a “ political poem.” 

In 1809, on the outbreak of war between Austria and France, 
Gentz w'as for the first time actively employed by the Austrian 
government under Stadion ; he drafted the proclamation an- 
nouncing the declaration of war (15th of April), and during the 
continuance of hostilities his pen was ceaselessly employed. 
J 3 ut the peace of 1810 and the fall of Stadion once more dashed 
his hopes, and, disillusioned and hellishly Iflase,’' he once more 
retired to comparative inactivity at Prague. Of TVlcttcrnich, 
Stadioii’s successor, he had at the outset no higli opinion, and 
it w’as not till 1812 that there sprang up between the two men 
the close relations that w’ere to rifien into life-long friendship. 
But when Gent/ returned to Vienna as MetterniclVs adviser and 
henchman, he was no longer the fiery patriot who had sympathi/ed 
and corresponded with Stein in the darkest days of German 
depression and iti fiery periods called upon all Europe to free 
itself from foreign rule. Disillusioned and cynical, though 
clear-sighted as ever, he was henceforth before all things an 
Austrian, more Austrian on occasion even tlian Metternich ; 
as, e.^., when, during the final stages of the campaign of 1814, 
he expressed the hope that Metternich would substitute 
“Austria ” for “ Europe ” in his diplomacy and — strange advice 
from t)ie old hater of Napoleon and of France — secure an Austro- 
P'rcncli alliance by maintaining the husband of Marie I/^uise 
on the throne of France. 

For ten years, from 1812 onward, Gentz wiia in clos(*st touch 
with all the great affairs of European history, the assistant, 
confidant, and adviser of Mettcrnicii. TTe accompanied the 
chancellor on all his journeys; was present at all the conferences 
that preceded and followed the w'ar ; no political secrets were 
hidden from him ; and his hand drafted all important dipkmiatic 
documents. He was secretary to the congress of Vienna (i8t.^- 
T1S15) and to all the congresses and conferences that followed, 
up to that of Verona (1822), and in all his vast knowledge of 
men and affairs made him a powrr. He was under no illusion 
as to their achievements ; his memoir on the work of the congress 
of Vienna is at once an incisive piece of criticism arul a monument 
of his own disillusionment. 13 ut the Liberalism of his early 
years was gone for ever, and he had become reconciled to 
Metternich’s view that, in an age of decay, the sole function of 
a statesman was to “prop up mouldering institutions.” It w^as 
the hand of the author of that offensive Missive to Frederick 
William III., on the liberty of the press, that drafted the Carlsbad 
decrees ; it w^as he who inspired the policy of repressing the 
freedom of the universities ; and he noted in his diar)'^ as “ a 
day more important than that of Leipzig ” the session of the 
Vienna conference of 1819, in which it was decided to make the 
convocation of representative assemblies in the German states 
impossible, by enforcing the letter of Article XIIT. of the Act 
of Confederation. 

As to Gentz’s private life there is not much to be .said. He 
remained to the last a man of the w^orld, though tormented 
with an exaggerated terror of death. His w'ife he had never 


seen again since their parting at Berlin, and his relations with 
other w'omen, mostly of the highest rank, were too numerous 
to record. But passion tt)rmented him to th(‘ end, and his 
infatuation for Fanny Klssler, the celebrated dansnisc, forms 
the subject of some rejnarkable letters lo his friend Rahel, the 
wile of Varnhagen von Ense (1830-1831). He died on the 9th 
of June 1832. 

Gentz has been \'ery aptly described as a mercenar)’ of the 
pen, and assuredly no other such merceniiry has ever carved 
out for himself a more remarkable career, 'lb have done so 
would have been impossible, in spite his brilliant gifts, had he 
been no more than the “ wretched s(Tibc ” sneered at by Napoleon. 
Though by birth belonging lo tlu* middle class in a count it of 
hide-bound aristocracy, he lived lo move on erjual terms in the 
society of firinces and .statesmen : w'hich would ncA cr ha\t^ been 
the case had he been notoriously “ bought and sold.” \'ct 
that he was in the hal>it of receiving gifts from all and sundry 
who hoped for his backing is beyond disjiute. He notes that at 
the congress of Vienna he reeeived 22,000 florins throiigli 'i'allcy- 
rand from Louis XV'Iil., while (astlereagh gave him H)oo, 
accompanied b}- Irs plus jnlles promesstw : and his diary is full 
of such entries, ^>t he ne\’er made any secret of these gifts ; 
Metternich was aware of them, and he never suspecltd (lentz 
of writing or a(‘ting in consecjiience against his convictions. As 
a matter of fad, no man was more free or out spoken in his 
criticism of the policy of his employers than this apjiareiitlv 
venal writer. These gifts and ])ensions were rather in the nature 
of subsidies than bribes ; the\' were the recognition by various 
powTrs of the value of an allv wdiose* pen had jiroved itself so 
potent a weapon in their cause. 

It is, indeed, the \ery impartiality and objectivity of his 
attitude that make the w'ritings of Gentz such illuminating 
documents for the period of history which they cover. Allowance 
must of course be madi* for his point of view, but less so perhajis 
than in the case of any other writer so intimately conctined 
with the policies which lie critua/as. And, apart from their 
value as historical documents, Gentz's writings are literary 
monuments, classical examples of nenous and luminous German 
prose, or PYench which is a model lor diplomatic style. 

A selection of (fcnt/'s works {Aunf^eietihlie Sthrtftfu) was pnhiishec] 
hv Weick in 5 vols. (18 1838) ; his lesser w'orks (MannlKang 

18^8-1840) in 5 vols and M^nroires cf Irttic^ ini'iJiir’: (StiittKart, 
1841) weie edited by' (i St.blesier. Subsequently tlieie havi* appeaiecl 
Bficfe (111 Chr. (iarve (Breslau, 1857) ; corn'sporifN'TU t* (firtefirrt li\rl) 
with Adam Muller (Stuttgart, 1837) ; Hnrfr on Vtlnt {2 \ols., 
Teipzig, i8(>8) ; Aus dfm Noihlo'i^ t'ucdruhs von (ivnts (2 vols), 
edited W (bunt Anton I'rokesch ^)sten (\ lenna, i8f>7) ; dvr 

alien Ile^i^frnfnr der Stoots-Konzlci : Hnrfr politm hen hiholls von 
und an Friedrich von (ientjs, edited by' C von Klinkowstrdiu (Vienna, 
1870) ; Dcftfi hes tn^ditc^ du chev. dv Gentz aux llo^pndors dr Vnlofhie 
jS/j-iSsfl (.1 correspondence on curnTit atlairs eoniinissioned by 
the Austrian government), edited by ('ount Anion von I'lokescb- 
Osten the y'oungor (3 vols, ]*aris, 1870), iiu omplete, hut ])artly 
supplement<*d in Osterieirhs Tcilnnhnie ov den liefreiunf^shne^en 
(Vienna, 1887), a collection ot donmienls of the greatest value ; 
Zar Geschuhte der orientolisrhen I’rof/r: Jhiefe atis dem Nodiloss 
Friedrichs von Gentz (Vienna, 1877), edited by (bunt I’rolo'^th- 
Osten the younger. Finally' Gentz'.; diaries, from t8oo to 1828. 
an invahiable mine of authentic material, wen* erlited bv \'atnhagen 
von Knse and published after his death under the title Tofyhin her^ 
<Vc. (I.efpzig, T8bi ; new eel , 4 vols., ih. 187b Several lives of 
(ientz exist. 'Ihe latest is bv K. Guglia, hriedruh von (tentz (Vienna, 
1901). “ (VV. A. 1 \) 

GEOCENTRIC, referred to the centre of the earth (Gr. y/^) a.s 
an origin ; a term designating esiiccially the co-ordinates of a 
heavenly body referred to this origin. 

GEODESY (from the Gr. eartli, and Saute, to divide), 

the science of surveying ((f.v.) extended to large trads of country, 
having in view not only the production of a system of maps of 
very’^ great accuracy, but tlie determination of the curA'ature of 
the surface of the earth, and eventually of the figure and 
dimensions of the earth. This last, indeed, may be the sole 
object in view, as was the case in the operations conducted in 
Peru and in Lapland by the celebrated Fr(*nch astronomers 
P. Boiiguer, C. M. de la Condarninc, P. L. M. de Maupertiiis, 
A. (’. Clainiult and others ; and the measurement of the meridian 
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arc of P'rance by P. F. A. Mechain and J. B. J. Delambre had 
for its end the determination of the true len;^th of the “ metre ” 
wliii'h was to be thv standard of length of PVance (see 
Karth, Ftcure ok thk). 

'Fhc basis of every extensive survey is an accurate Iriangulation, 
and tlie operations of geodesy consist in the measurement, by 
theodolites, of the angles of the triangles ; the measurement ot 
one or more sides of these triangles on the ground ; the determin- 
ation by aslronomicul observations of the azimuth of the whole 
network of triangles ; the determination of the actual position 
of the same on the surface of the earth by observations, first for 
latitude at some of the stations, and secondly for longitude ; the 
determination of altitudti for all stations. 

For the computation, the f)oints of the actual surface of the 
earth are imagined as projected along their plumb lines on the 
mathematical figure, which is given by the stationary sea-level, 
and the extension of the sea through the continents by a system 
of imaginary canals. Por many purposes the mathematical 
surface is assumed to be a plane ; in other cases a sphere of 
raflius kilometres (20,000,000 ft.). Tn the case of extensiv e 

operations the surface must l^e considered as a compressed 
ellipsoid of rotation, whose minor axis ('oincides with the earth\s 
axis, and whose compression, llatteuing, or ellipticity is about 
i/2Ij8. 

AJeastirewcnt of lia^e f.iiirs. 

To doternnue by actiiid inivisurciniMit on tlic ground the length of a 
.side oi one oi tin- trnngli'S (“ base Inn* ”), wherebom to infi*r the? 
lengths ol all the oUum* sidi's in I fie tnangulalion, is not the Itxist 
dilJinilt operation lU a tngojioinetiical ,suiv<*y. W'lien the ])roblriii 
is stall'd lliiis I o detennine tin' uiimlier <if times that a ceitaiu 
stand. iTil 01 unit iit ieiiglli is coat. lined between two tinely marked 
points oil the surface of ttie earth at a distance of somi' miles asunder, 
so that the error ol tin* result may he proummci'd to lie helweeii 
certain vi'ry narrow hunts, tlusi tiu* ijnestion demamls very 
serious considei.ition. The lepresiait iLion ol the unit of lengtli by 
means ol tliedisl.ime between two Imc liiii's on the surface ol a bar 
ol met d at acer».un temjicr.atiire is nev«*r itself free from une<Tt;unlv^ 
and jnob.ible enoi , owing to the dilticultv ol knowing at any moment 
llie precise leinpi'i .it lire ol the bar; and the transfeience of this 
mill, 01 .1 miilti]d<‘ ol it, to a measiiniig h.ii will Ijc atlected not 
only witli enors ol observation, but with enors arising Jioin tin- 
eiTtainty ol tem]rei*ature ol both bars. If the measuring bar l>c not 
sell-eompi'nsalmg lor tenifietaluri', its expansion must be determims! 
by very earelul <‘xpermieiits. I'lie thermometers retpiiied tor this 
])urpos<‘ must In* veiv carefidly studied, and their errots of division 
and mili’x «‘rror ileti'rmmed. 

In order to avoid the dillieull v in ex.ictlv d('ti*rmining the tempera- 
ture ot a bar by tin* iiK'n'iny Iherniomeler, Iv \V Jlessel introduced 
in near Konigslierg a compound bar which eonstiluled a 

metallii Ihennometer.* \ zinc bar is laid on an iron bar two toises 
long, botli bars being perlcelly ])lanc’d and in lice contact, the zinc 
bai being slightly shorti-r <ind tlu' two b.us ligidlv united at one eml. 
As Ihi' temperature vai ies, the dillercMiee. of the lengths of the bars, 
as perceived by the other end, also varies, and afford.s a <]iiantitativi; 
corn*clion lor lenijieratiire v;i nations, which is «i])plied to reduce tlio 
length to staudaid tenifreralure. During th<; measurement of the 
hasi‘ hue the bars wt're not allowed to come into t oiitact, the iiitervxil 
being iiKMsun'd by the ins<'rtion of glass wedges. 'J'he rt*siiUs of the 
comparisons of lour measuring rods with one another and with the 
standards wi*re elalioi.ilelv computed by the method of least -squares. 
Tin* ]nohable error ot the measured length of 035 toisi*s (about 
booo it.) has been estimated as j/S()^30o or I’Zfx (/x denoting a 
millionth). With this .ipparatus fourteen base lines were measured 
in Prussia and some ueighlMuiiing stales ; in these cases a somewhat 
higher di'gree of .iccuraiy was obtained. 

The piineipal triangnlat ion of ('.reat Thitain and Ireland has seven 
b.ise lines livj* have beim measured bv steel chains, ami two, 
more exacllv, by the compen.s.ition bars of General T. P'. ('olbv, an 
apparatus introductsl in i827-i8.:.S at l.ough Eoj'le in Ireland. Ten 
base lines vv(M'e measured in India in 1 S3 1 iSOg by t he same apparatus. 
This is a system of six eompomid-bars self-correcting for temperature. 
The bars may be thus described : Two bars, one of brass and the 
other ol iron, an' laid in paralleli.sni side by side, firmly united at 
their eentn's, from which they may Ireely expand or contract ; at 
the st.iudard tem]H*ratvire they are of the same length, l.et AH be 
one bar, A'H' the other; ilr.aw lines through the corresponding 
extremities A A' (to P) and HH' (to Q), and make .\'P- B'O. AA' 
being eipial to HB'. It tin* ratio AT’ .AP equals the ratio of the co- 
elhcients of expansion ol the bars .\'B' and AB, then, obviou.sly, 
the ilist.ance PQ is constant (or nearly so). In the actual instrnineht 

‘ .An arrangement acting similarly had been previously introduced 
by Borda. 


I* ami Q are finely engraved dots 10 ft. apart. In practice the bars, 
when aligned, are not in contact, an interval of (> in. being allowetl 
between each bar and its neighbour. This distance is accurately 
measured by an ingenious micrometrical arrangement constructed 
on exactly the .same principle as the bars themsi'lvcs. 

'J’he last base line measured in In^lia had a length of 8013 ft. In 
con.setpience of some suspicion as to the accuracy of the coiiipcnsation 
apparatus, the measurement was rejieated four times, tin; operations 
Ixung conducted so as to deteririine the actual values of the probable 
errors of the apparatus. The direction ol the line (which is at Cape 
Oimorin) is north and south. In two of the Tnea.snrenu'nts the brass 
component was to the west, in the others to the cast ; the differences 
between the individual measurements and the mean o I the four were 
-0-0040, -0-0015, +o-(»045 fl- These differences are 

very small ; an elabor.itc investigation of all sources of error shows 
that the probable error of a basi; line in India is on the average 
The.se compen.sa1 ion bars were also used by Sir Tliomas 
Maclear in the iiu'asureinent of the base line in Ids extension of 
T.acaille’s arc at the Cape. Tlie account of this operation will he 
found in a volume entitled Verifii ation and Extension of Lacaille's 
Arc of Meridian at the Cape of Good ITopc^ by Sir Thomas Maclear, 
published in i8f>f>. A rediscussion has been given by Sir David 
Ciill in his Report on the Geodetic Survey of South Afriia, /,S'^ 6 . 

A very simple base apjiaratiis was employed by W. Struve in his 
triangul.d ions in Russia from 1817 to 1855. This consisted of four 
wronght-iron bars, each two toises (rather more than 13 ft ) long ; 
one end ol each bar is terminated in a small steel cylinder presenting 
a slightly convex siirlace tor < ontact, tlie other end carries a contact 
lever ligidlj" connected with the bar. 'I he shorter aim ot the lever 
terinin.ites Ix'low in a polished heudsphere, the upper and longer 
arm traversing a vertic.d divided are. In measuring, the ])lane end 
ot one bar is brought into cout.icT witli the slioit arm of the contact 
lever (pushed torward by a weak spring) of the next Iiai. F.ach bar 
has two lliermometers, aiul a level tor determining the mclinatiori 
ot the bar m measuring. 'Eht* manner of translernng the end oi a 
bar to the ground is sinqily this ' imdt*r the eml ol the bar a stake 
IS driv'eii very firmly into the gtound, c.urv’ing on its njqx*r surhicc' 
a disk, cajiablt' of movi'inent in the diiection ol the measured line 
by means of slow-molion screws. A line nunk on this disk is 
luougbt veiticaJly uiuler the end ol the bai by means oJ a theoilolilt' 
wldch is jilanted at a distance f)f 25 It, from the slake in a diredion 
])eipendicular to flie basi- Struve invesfigaferl foi each base the 
]>rol)able errors of the imMsnrement aiisnig iioiii each of these seven 
c.iuses : Ahgnim'nt, inelination, (ompan'ons with standards, read- 
ings of index, per.sonal errors, uncerl.iiiilies ol fr'tiqx'iatuie, and the 
prolrable errors of adopted rates of expansion. He found fh.at 
\ viiis the mean of the jn’ohable errors ol the ‘even basi s 

measured by him. The Austro-Hungarian appaiMtns is similar ; 
the distance of the rods is lueasuri'd by a slider, whit.h rests on one 
of the ends of each rod. Twenly-tv\o bahe lines were measuied in 
1840 1800. 

Cieiieial ('arlos Ibailez em]doyed in 1858-1870, lor tlie nu'asnre 
ment ol nine base lines in two apjiai.ilus .similar to the 

a[>parat ns previously employed l)^ J'ono in Ittily: one is conqilieatetl, 
the other sjmi)hli<‘d. The first. .«n a]ij».iiatns of the hrollierj; Biunner 
of J’aris, was a thermomiTiic combination ot two bars, one of platinum 
and one of bia'^s, in length 4 metres, tnrnished with three- levels and 
tour thermometers. Siiripose A, B, C thiee micrometer microsco])es 
very firmly supjKnied at inter v'als of 4 metres with their axes vertical, 
and aligned in the plane ol the base line by means of a transit 
in.stiument, their micrometer scri-vvs being in the line ol measurement. 
Tlie measuimg bar is brought iindei say A and B, and those micio- 
meteis read ; the bar is then shitted and brought under B and C. By 
repetition of this process, the reading ol a micrometer indicating the 
end of each jxrsitioii of the bar, the niea sure ment is made. 

Quite similar apparatus (among others) lias been employed by tho 
French and Germans. Since, however, it only permitted a di.stanci- 
of about 3<M> m. to be measured daily, Ibanez introduced a simplifi- 
cation ; the measuring rod being made simply ot steel, and provided 
with inlaid mercury thermometers. This apparatus was used in 
Switzerland for the measurement of three base lines. The accuracy 
is show'll by the estimated probable eitors: I 0-2 /x to +0-8/1. 
The distance measured daily amounts at least to 800 m. 

A greater daily distance can be measured with tlie same accuracy 
by means of Bessel's appanitus ; this permits the ready mea.sure- 
ment of 2000 m. daily. E'or this, however, it is impoitant to notice 
that a largo staff and fav’oiirahle ground arc necessary. An im- 
portant improvement was introduced by Hdw'ard Jaderin of Stock- 
holm, who measures with stretched wires of about 24 metres long ; 
the.sii wires are about i -05 mm. in diameter, and wiien in us(‘ ar e 
stretched by an accurate spring balance witli a tension of 10 kg.’ 
The nature of the ground has a very trifling effect on this method. 
The dithculty ol temperature deterniinations is removed by employ- 
ing wires made of inv'ar, an alloy ot steel (04 ”„) and nickel (36 %) 
which has jiractically no linear expansion for small thermal changes 


- GeodetieSurveyof South Africa, yo\. in. LesNonveaux 

I Appareits pour la westtre rapide des bases giod.^ par J. Rene Benoit 
i et Ch. ^d, Guillaume (1906). 
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at ordinary temperatures ; this alloy was discovered in iSqO by 
Honoit and Guillaume ol the International Bureau of Weights aiul 
Measures at Breteuil. Apparently the future of base-lme measure- 
ments rests with the invar wires ot the ] aderin apparatus ; next 
comes Porro’s apparatus with invar bars 4 to 5 metres long. 

Results have been obtained in the United States, of great im- 
portance in view of their accuracy, rapidity of determination and 
economy, h'or tlie measurement of the arc of nieiidian in longitude- 
08"’ E., in lyoo, nine base lines of a total leiigtli ot by -2 km. wen- 
measured in SIX months. The total cost of one base was 8i2ji. 
At the beginning and at the end of the field-season a distance ol 
exactly 100 m. was measured with R. S. Woodward’s “ 5-111. ice 
liar" (inventiid in 1891) ; by moans of the remeasurement ol this 
length the .standardization of the apparatus was done under the siime 
tondilions as existed in the case of the base measurements. For 
the measurements there were emnloyed two steel tapes of 100 m. 
long, provided with supports at clistances of 25 m , two of 50 m., 
and the duplex a])])aratus ol Ivimbock, consisting of four 5-111. rods 
Each base was divided into sections of about 1000 m. ; one of these, 
the “ lest kilomeln-,” was measured with all the live apparatus, 
the others only with two apparatus, mostly tajies. The probable 
erior w'as about l o-8 and tlie flay’s work a distance of about 
2000 m. Each of the four rods ot the dujdex a])])aratus consists of 
tw'o bars of br.i.ss and steel. Mercury tiu-rmometers are inserted 
in both bars ; the.se serve lor the nu-asureinent of tlie length ol the 
base lines by each of the bars, as they are liroiight into their con- 
secutive positions, the contact being macUi by an elastic -.sliding 
c'ontact. The length of the Isise lines may be calculated for (iatli 
]).ir only, and also by the su])])Osition that both bars have the siinu- 
temperature. The ajiparatus thus affords three sets of rc'sults, 
which mutually contiol themselves, and the contact adjustments 
jiermit rapid woik. The same device has lu-eii ajiplied to the older 
iHmetallic-comjiensating ajiparatus of Bache- Wuidemann (six | 
base.s, 1847-1857) and of Schott. There was al.so emjdoyed a single 
lod bimetallic ajijiaratus on F. I’orro’s jinnciple, constructed by the 
brothers Repsold for .some base lin<*s. ICxcellent results have been 
more recently obtained with invar t.ijies. 

The following re.sults .show' the lengths ot tht- .same (lerm.in base 
Inie-^ as measured by different apparatus 

metres. 


Ba.s(* at 

Berlin 

i 8(>4 

Ajijiarat ns ol Be.sse) 



,, 

1880 

,, Brunner 

• 3 ‘t 24 

Base at 

Strehleii 

1854 

,, Be.sse 1 

27 () 2-5824 

>> 


18711 

,, Bruiuier 

•585-5 

Old base 

at Bonn 

1847 

,, Bessel 


,, 

,, 

1892 

,, ,, 

'9097 

New ba.se 

at Bonn 

1892 


25I2-<>012 

>» 


1892 

,, Brunner 

*9^90 


It is necessary that the altitude above the level of the sea of ever}" 
jiart of a base liiu' be ascertained by spirit levelling, in order that 
the miiasnied lengtli may be reduced to w'fiat it would have been 
had the measuremeiil been madi’ on the surlaet- of the .sea, produced 
m imagination, 'rims if I be the length ol a measuiing bar, Ji its 
height .it any given jiositioii in the measmeiiunt, ; the radius of 
the eailh, then tlur length radially projected on to the level of tin- 
sea IS /(i - Ji r). In the Salisbury Plain base line the reduction to 
the lt;vel of the sea is - 0-0294 ^1- 

The tot.il number of base lines measured in Eurojie up to the 
jn-esent time is about one hundred and ten, nineteen of which do 
not exceed in length 2500 metres, or about li rnilc-^, and three 
one in France, the others in Hav.iri.i 
exceed i<>,ooo metres. 1 lu- (jm-.stion 
has been frequently discussed w'hether 
or not the advantage of a long base i‘- 
.siiflicicntly great to W’airant tlie ex 
jiendilurc of time that it requires, 01 
W'hether as much precision is not obtain- 
able in the end by careful triangiil.ition 
from a short base. But the an.sw-er 
cannot be given generally ; it must 
depend on the circum.staiices of each 
particular c.a.se. With Jadeiin's appa- 
ratus, providi;d with invar wire.s, bases 
of 20 to 30 km. long are olitained with- 
out difficulty. 

In working away from a base line ah, 
stations r, //, e, f are carefully s<-lected .so 
as to obt.iin from well-shap<-d triangles 
gradually increasing sides. Before, how- 
ever, finally leaving tin- b.ise line, it is 
u.sual to verify it by tnangul.ilion thus ; 
during thf* measurement tw'o or more 
points, .as />, q (fig. i), are marked in the 
ba.se in jiositions such that t he lengths of 
the different .segments of the line are 
known ; then, taking suitable external stations, as //, /e, the angles of 
the triangles bhp, phq, hqk, kqa are mca.sured. From the.se angles 
can be computed the ratios of the .segments, which must agree, if all 
ojicrations arc correctly performed, wdth the ratios resulting from 


the measures. T^eaviug the base line, the sides increase up to 10, 
30 or 50 miles occasionally, but seldom reaching loo miles. "J he 
triangiilation points may eitlier be natural objects presenting them- 
.selves in suitabh* jiositioiis, such as church tow'ers ; or they may be 
objects specially conslrucled m stone or wood on luouut.'un tops 
or otht!r prominent ground. In every case it is iiec(*ssary that the 
jirecise centre of the .station Im* marki-d by some permanent mark. 
In India no exjiense is .sjiared in making lu-rnuinent the jirincijsil 
trigonometrical stations —costly towi-rs in masonry being erected. 
It is essential that every trigoiiomi-trical .station shall jm-.sent a line 
object for ob.servatioii from surrounding stations. 

lloiiznutal Angles. 

In placing the theodolite over a .station to be oliserved from, the 
first jioint to be attendi-d to is that it .shall re.st ujion a ja-rtecth 
.solid loumkition. The method of obtaining this de.sidei.iluiu must 
depend entirely on the nature of the grouiicl , the instrument luusi 
if po.ssihle be .suj^iiorted on rock, or it that be impossible a solid 
foundation mii.st be obtained by digging When the tlieodohte is 
required to be raised above- the surface ot tin- ground m older to 
command jiarticular jioiiits, if is lu-cessary to build two seattolds, 
the outer one to carry llie ohsei valoi y, ilie imu-r one to carry the 
instrument, and these two i-dilices must have 110 jioint of contact. 
Many cases of high .scalfolding have occum-il on tin- Fnghsh Ordn.ince- 
Snivey, as loi instanci- at 'lliaxted church, when- the towei, 80 It. 
high, IS .siirmounled by a .sjiiie of ot) it. 'flu- sc.iJfold lor tin- ob 
servatory was i.irrie-d liom tlie b.ast- to tin- toj> ol tin- spue , that 
tor the in.strunient was laise-d from a jiomi of tin- spin- 1.40 It abo\'c 
the gro*md, having its bearing njion timhers p.issing tlirongh the 
.spire at that height, 'rims tin- insti iimeiit, at a height ol 178 It 
above the ground, w'as insul.ited, and not ailecled by the action ol 
the wiiui on tin- ob.si-i \ atory. 

At ev(‘ry st.'ition it is in-ci-ssary to e\aiimn- and loireil the .id 
jiistmeiils ol the tln-odolite-, wlneli aie tln->e the line ol lolhination 
of the tele.scojie must be jx-ijietidieiil.ii to its .'i.\is ot lol.ition ; tins 
axis jierjjendicular to the \ erlic.il .ims ol the Jiistninn-nt ; and the 
latter perpendicular' to tin- pl.nu- ol the horizon. I he niieiometi*r 
microscopes must also iiie.isuie collect qiiantitn-s on tin- divided 
circh- or circh-s. The method ol obsi-rving is this. Let A, It, (' . . 

be tin- stations to be observt-d taken in ord<-r ot a/iiimtli ; tin* 
tel(‘SCOjH‘ IS first din-etc-d to A and the cross-hairs ot the tejescojn* 
made to bisect tin- object jiresented b\ A, tln-ii the nin'iosi ojies or 
vt-niiers ol lln- lionzoiil.il c irrlr {.-ilso ot tin* vertic.il ( in h- it in-cessaiy) 
are re.id ainl n-coided 'fin- teJe.siojie is lln-n linned to B, which 
IS oliserved in the .s,ime manner ; then (' .uni (he olhei stations, 
(‘oiiiing loiiiid l)\ continuous motion to A, it is ag.mi obseived, and 
the ag.eemeni of this .second reading with the l/isl is some lest ol 
the stabilil} tii lln- inslniment. In taking tliis round of angles 
or “ lit,” as it IS c.il!(‘d on the Ordnanct- Snrvt-y it is desii.ible 
that the iiiterv.il ol tune In tween tin- lust and second obsei \ .ition ^ 
ol A .should be .'is small as may be tonsisteiit with dm- i .in- Belore 
l.Lkmg the next arc tin* lionzoutal tiicle is niov<*d tluough 2o‘ or 
30“ ' thus a clillerc-nt set t)l divisions ol the t in It- is usetl m e.ich 
aic, which tends to eliniiiiate the eriors ot diMsion 

11 IS ver\ dc-sirabli* that all arcs at a sl.ition should tonlain one 
])omt in common, to w'huli .'ill angular iin'.isiin-ments an- thus 
leteried, -the observations on c-acli arc coinnn-in irig and ending 
with this j»omt, which is on tin- ( lidnance Survt-y called the “ reierring 
ob|c-ct ” It is usual loi tliis piujiose to -telect, from among the 
jiomts which have: to lie obseived, thal one wlueh affonls tin- bt-st 
obg-ct tor jirei-ise observation, h'or inoiuii.iin tojis a " n-lerrmg 
objet t ” IS constructeil ot Iwc) rectaugiil.ii jd.ilfS of nn-tal ni the 
’ same, veilic.il plane, their t-ilges jiar.dlel .iinl j)lac i il at siieh a distant e 
: apart that tin- light ol the .sky seen tluough apjit-ais as a vertical line 
I about 10" in width, 'lln- bt-sl tlislance tor this oliject is from 
I j to 2 miles. 

I 'rills methoil seems at lust sight \'iy advantageous; but if, 
I however, it In- tiesm-d to attain tin* higln-st accuracy, it is In-ttei, 
1 as .sliow'Ti by (ieiieral Sclireibei of Berlin in 1878, to niea.siiie only 
[ single angle.s, and as many ol lliesc as jiossible bc-lw't-en the tliieclions 
to be determined. Division-errors art* thus more jx rlectly eliminated, 
I and errors due to the vaiialion in tin* .stability. At of the instruments 
: are diminished. This nn*thod is rajiidly gaining jnecetlence. 

! The theodolites used in geodesy vary in p.tlfern and in sizt* - the 
] horizont.'il circles ranging from 10 in. Iri 40 in in diameter. In 
. K.'imsdeii's 3^111. theorlolite tin- telescope has a focal length ot 
3d in and .'in ajxutiue of 2-5 in , the ordinal ily nsc-d magnifying 
jiow'er being 54 ; thi.s last, howx-vt-r, can ol course be rhaiigt*d at thc- 
' requirements ot the observer or of the wc-ather 'I'he probable 
j error ot a single oliservation o) .'i tine object with this theodolitt 
is about o''-2 Fig. 2 rt-jin-sents an aHazinmth th(*odoIite of an 
! improved pattern used on tin- Ordnance Survey, 'fhe liorizonfal 
! circle of 14-in. diameter is read by three niicrometei micro.scopes , 
. the vertical circle has a diameter of 12 in., and is read by tw'O micro- 
• scopes. In tlie great trigonometrical survey of India the theodolite^ 

I used in the more important parts of tin- woik have been of 2 and 
; 3 ft. diarnetc-r, -the circle read by five equidistant microscopes 
j Evi'ry angle is measured twice in eacli position ot the zero of the 
I horizont.ai circle, of which there arc g«-nerally ten ; the entire 
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nnmbcT of measures of an an^le is never less than 20. An examina- 
tion of 1407 angles sliowed that the probable error of an observed 
angle is on the average ±o"'-28. 

E"or the observations of very distant stations it is usual to employ 
a heliotrope (from tlio Gr. ijXiot, sun ; rp&iros, a turn), invented by 
Gauss at Goltingen in 1821. In its simplest form this is a plane 
mirror, 4, 6 , ot M in. in rhameter, capable of rotation round a horizontal 
and a vertiCfd axis. This mirror is placed at the station to be ob- 
st^rved, and in fine weatlier it is kept so directed that the rays of the 
sun reflected by i< strike tlie distant observing tele.scope. To the 
observer tijc heliotrope presents the aj^pcaraiice of a star of the 
first or second magnitude, atid is generally a ideasiint object for 
ol)serving. 

Observations at night, with the aid of light-signals, have l>een 
repeatedly made, and with good results, particularly in France 
by General Fran<;ois Perrier, and more recently in the United 
States by II le (oast and Geodetic Survey ; the signal (iinployed 
being an acetylene bicycle-lani]), with a lens 5 in. in diameter. 
Particularly liotewortliy arc tiic trigonometrical connexions of 
Si>ain and Algeria, which were carried out in 1870 by Generals 
Ibanez and Perrier (over a distance of 270 km.), oi Sicily and Malta 
in lyoo, and of the islands of Elba and Sardinia in 1002 by Dr 
Guard ucci (over disUinces up to 230 km.) ; in the.se cases artificial 



light was employed ; in the first case electric light and in tlie two 
others acetyhuie’ lamps. 

- Asttonomicnl Observations. 

The direction of the meridian is determined cither by a theodolite 
or a portable transit instriiinent . In the former case the o|>eration 
consists in ob.serviug the angle between a terrestrial object - - generally 
a mark specially erected and capable of illumination at night-— 
and a close circumpolar star at its greatest eastern or western 
azimuth, or, at any rate, when very near that position. If the 
observation lie made t minutes of time before or after the time of 
greatest azimuth, the azimuth then w'ill differ from its maximum 
value by (450/V- siu i^.siu 25 /sin in seconds of angle, omitting 
smaller terms, 5 bc'ing the star's declination and 2 its zenith distance. 
The collimation and level (*rrors are verv carefully determined 
before and after these observations, and it is usual to arrange the 
obserx'ations by the reversal of the telescope so that collimation 
error sliall disiippear. If b, < he the level and collimation errors, 
tlie correction to the circle Te.iding is /» cot ^dbe casw. j, h lieing 
positive when the west end of the axis is high. It is clear that any 
uncertainty as to the real state of the level will produce a corre- 


sjionding uncertainty in the resulting value of the azimuth, — an 
uncertainty which increases with the latitude and is very largo 
in high latitudes. Ttiis may be partly remedied by observing in 
connexion with the st.^r its reflection in mercury. In determining 
the value of " one divi.sion ” of a level tube, it is necessary to bear 
in mind that in some the value varies considerably with the tempera- 
ture. By experiments on the level of Ramsden’s 3-foot theodolite, 
it was found that though at the ordinary temperature of 66® the 
value ot a division was about one second, yet at 32® it was about 
five seconds. 

In a very excellent portable transit u.sed on the Ordnance Survey, 
the uprights carrying the telescoi’ie are con.stnictcd of mahogany, 
each ui>right being built of several pieces glued and screwed together ; 
the base, which is a .solid and heavy jdate of iron, carries a reversing 
apparatus for fitting the telescope out of its Ixsarings, reversing it 
and letting it down again. Thus is avoided the change of tempera- 
ture wliich the tele.scope would iticur by being lifted by the hands 
of tlie observer. Another lorm of tran.sit is the German diagonal 
form, in which the rays of light after passing through the object- 
glass are turned by a tolrd reflection jirism through one of the trans- 
verse arms of the teJesrojie, at the extremity of which arm is the 
eye-piect\ The unu.sed half of the ordinary tidoscope being cut away 
is replaced by a counterpoise. In this instrument there is the 
advantage that the ob.server without moving the position of his eye 
commands the whole meridian, and that the level may remain on 
the pivots whatever be the elevation of the telescope. But there is 
the disadvantage that the flexure of the transverse axis cau.scs a 
variable collimation error depending on the zenith distance of the 
star to which it is directed ; and moreover it has been found that in 
some cases the personal error of an observer is not the same in the 
two jvisitions of the telescope. 

To determine the direction of the meridian, it is well to erect two 
mark.s at nearly cipial angular distances on either side of the north 
merirlian line, so that the pole star crosses the vertical of each mark 
a short time t>eforc and alter attaining its greatest eastern and 
western azimuths. 

If now the instrument, ])erfeclly levelled, is adjusted to have its 
centre wire on one of the marks, then when elevated to the star, 
the star will tr.ivirrsc the wire, and its exact position in the field at 
any moment can be measured by the micrometer w'irc. Alternate 
iibservations of the star and the terrestrial mark, combined with 
careful level roading.s and reversals of the* instrument, will enable 
one, even with only one mark, to determine the. direction of tlu; 
meridian in the course of an hour w'ith a probable error of le.ss than 
a .second. The second mark emibles one to com])lete the station 
more rapidly and gives a check upon tlie work. .‘\s an in.stance, 
at Findlay Seat, in latitiidi; 57® 35', the re.sii]Hng azimuths of the 
two marks were 177" 45' ^'/''•2y)±o''‘2o and 182® 17' ±(/'*i3, 

while the angle between the two marks directly measured by a 
tlnxidolitc was found to be 4® 31' 37''‘43±o''-2^. 

We now come to tlio con.sideration oi the determination of time 
with the transit instrument. l.et fig. 3 rejire.sent the sphere stereo- 
graphically piojcctecl on the plane of 
the horizon, ns being the nu;ridian, 
we the jirinic vertical, Z,P the zenith 
ami the poJt?. T-et p be the point in 
which the jiroduction of the axis of 
the instrument meets the cclcsti.d 
sphere, S tlie position of a stir when 
observed on a wire whose distance 
from the colliinatioii centre is c. Let 
a be the azimuthal deviation, namely, 
the angle wZp, b the level error so 
tluit Z/> - go" - b. Let also the hour 
angle corres[x>nding to p be go®~«, 
ancl the decimation ot the .same “m, 
the stir's declination being 5, and the 
latitude <t>. Then to find the hour 
angle ZPS=-r ol the stir when ob.scrvcd, in the triangles /)PS, />PZ 
we have, since />PS =- yu + t - «, 

- Sin c -•= sin m sin 5 -f- cos m cos 5 .sin (w - t), 

Sin m - sin h sin 0 - cos b cos 0 sin a, 

Cos w sin « - sin b cos 0 h- cos b sin 0 sin a. 

And these equations solve tliio problem, however large be the errors 
of the iustriimcnt. Supposing, as ii.sual, a, 6, w, n to bo small, 
we have at once t n + c sin: 5 + w tan 5 , which is the cornretion to 
the obscrs'cd time of transit. Or, eliminating m *md n by means 
ot the second and third equations, and putting s for the zenith 
distance of the star, i for the observed time ol transit, the corrected 
lime is t h (« sin z + b cos z c)/ cos 5 . Another very convenient form 
for stars near the zenith is T = b sec 0 -f c sec 5 + ;w (tan 5 - tan 0). 

Suppose that in commencing to observe at a station the error of the 
chronometer is not known ; then having .secured for the instrument 
a very solid foundation, removed as far as possible level and colli- 
mation errors, and placed it by e.stimation nearly in the meridian, 
let two stars differing considerably in dixrlination be observed— the 
instrument not being reversed Ixdween them. From these two 
I stars, neither of which should be a close circumpolar star, a good 
approximation to the chronoiiioler error can be obtained ; thus 
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let f,, €2, be the apparent clock errors given by tliest? stars i£ 3„ Sj 
be thiiir declinations the rciil error is 

f ==-- 6, (fj - cn)(ta,i\ 4> - tan 3j)/(taii 3, - tan H.^). 

Of course this is still only approximate, but it will enable the observer 
(who by the help of a table of natural tangents can compute t in a 
few minutes) to lind the meridian by placing at the proper tune, 
which he now knows approximately, the centre wire of his instrument 
on the first star that passes - not near the zenith. 

The transit instrument i.s always reversed at least once in the 
course of an evi'iiing’s observing, the level being frequently reatl and 
recorded. It is nece.ssary in most instruments to add a coiT<‘ction 
for the difference in size of the ])ivots. 

The transit instrument is also used in the piiine vertical for the 
<letennination of latitudes. In the preceding figure let f/ be the point 
in which the northern extremity of the axis of the instrument 
produced meets the cele.stial sphere. Let nZq be the azimuthal 
devuition — rt, and h being the level error, Zff — qo^-b] let also 
nVq * r and Pq ~\J/. Let S' be the jiosition of a star when observ^ed 
on a wire whose distanct* from the collimation centre is r, ]>ositiv€r 
when to the south, and let h be the observed hour angle ot tho star, 
viz. ZPS'. Then the triangles </F^S', qVZ give 

- Sin i - .sin 3 cos ^ - cc»s 5 sin V' cos (/i + t), 

Cos ^ - sin h sin 0 + cos b cos 0 cos a. 

Sin ^ sin r ~~ cos h sin a. 

Now when a an<l h an' \eiy small, we see from the last two ef|u,i- 
lions that ^ — 0-- b^a — r sin ami it we calculate <// by the tormiila 
cot 0' = cot 5 cos A, the first cej nation leads us to this result - 

0 -- 0' + (rt sin z + b cos z + r)/cos 

the. correction for instrumental error being very similar to that 
applied to the observed lime of transit in the case of meridian 
ol)S(!rvations. When a is not very small and z ts small, the formulae 
requinwl are more complicated. 

The method of determining latitude bv transits in the prime 
vertical has tho di.sadv'antagc of being a somewhat slow prfM.e.ss, 
and of recpiiring a very jirecisc knowl<'(lge ot tlie time, a disaflvantage 
from which the zenith telescope is free. In pniicijjle this instrument 

is based on the. ])roposi- 
tion that when tlie me- 
ridian zenith distances ot 
two stars at their uppiT 
cnlmina lions — one being 
to the north and tiu; other 
to the south the zniith 
are iMpial, the latitud*' 
is tin* mean of their 
declinations ; or, it tfu* 
zenith distance* ol a star 
culminating to the south 
ot the* zenith be Z, its 
eleclination being 3, and 
that of anotluT culminat- 
ing to the nortli with 
zenith distance Z' and 
declination 3', then cleatiy 
tlie latitude is .J(3+5')-|- 
.^(Z-Z'). Now the zenitli 
fele.scope does away with 
tlie di\ided ciicle, ami 
substitutes tlie nieasnn* 
nieiit micron M'trirally ed 
the quantity Z' - Z. 

In fig. 4 is shown a 
zenith ttl“sco|>c by 11. 
Wan sell a It of Berlin, 
which is the type used 
(according to the Central 
Bureau at I’olstlam) .since 
.ibout i8ik> for the deler- 
niinalion f>f the variations 
of latit ude due todiffeTent, 
but .as yet iniperlectly 
understood, mllucnce.s. 
Till! instnuiient is suy)' 
jiorted on a strong tripod, 
fitted with levelling 
screw's; to this Irijiod is 
fixed the azimuth circle 
and .'1 long vertical steel 

ITc;. 4 -Zeiiiili Ti U-scope constructed axis. Fitting on this axis 
for the International Stations at Mizu- is a hollow axis which 
sawii, Carloforte, Cciithensburg and carries on its ujiper emi a 
Ukiah, by Ilcnmann Wanscliaff, Berlin. short tr.ins\erse liorizon 

tal axis with a level. This 
latter carries the telesco])C, which, supported at the centre of its 
length, is free to rotate in a vertical ])lan<* Tin* telescope is thus 
mounted eccentrically with respect to the vertic.il axis around 
which it revolves. 'Iwo cxtremi‘ly sensitive levels are attached to 


I the tele.scojK*, which latter carries a micrometer in its eyeqiiece, 

I with a screw of long range lor measuring dillcrences ot zenith ih.s- 
lance. Two levels are employed lor controlling and increasing lJu- 
accuracy. For this instrument st.irs are selected m pans, pa.ssing 
north and south ot the zenith, culminating within a lew minute.s 
of lime and within about twenty lumutes (angular) ol zenith dis 
lance of each other. When a pair ol stais is to be observed, tin- 
telescope is set to the mean of the zenith dist.im es and in the iilaiie 
of the ineriilian. J'he lirst star on pa.ssing t!i<' I'enlral tneri(lion.d 
wire is bisected by the micrometer; then tlie telescope is rotated 
very caiefully through 180" round the vertical axis, ami the second 
star on passing through the lieM is bisected by the inicioiiieter on 
the centre wire, 'flie micrometi'r has thus measmed tlit* difference 
ot the zenith distams’s, and the cakidation to get the latitude is 
most simph’ Of course it is m‘Ci‘ssary to lead llu* level, .mkI the 
observations are not lUTessarily confined lo the centre win- lu 
fact it «, .s be the north and .south readings ol tlie Icvi‘l tor tlu* soulli 
star, s' the; saint' for tlie north star, I tlu* value of om- division 
Ot the* leve l, m the v'alue ot one division of the inicaoineter, r, r' the 
relr.iction t'orrc'c'. turns, /i, fi' the niic.ronietiT nxidiugs of the .south 
and 1101 th st.ir, the mica'ometer being supposed to re.ul /h)$u tlie 
zenith, then, supjiosing the obsei vatioii niadi* on the centie wire, 

0 A{5 + 3') + .),(m - in')m + ] (»/ {- n' - s - s')/ 1 - .l(i - 1 ') 

It is ot course of the highest iirqiortam e tlial the value w ot the 
screw be well didennined. This is done most etfectnally liy observing 
the vertical rnovenumt ol a close ciriaimjiolar star whin at if s greatest 
azimuth. 

In a single night with this instrument a very accurate lesult. 
say with a jirobalile curor ot aliout o''-.!, could be olitaiued foi 
latitude from, .say, twenty pair ot stars; luit when tlie latitude is 
recpiirtul to be obtaim'd with thi* highest jios.sible pieci.sion, two 
nights at hsist aie necessai y. Tlu* weak jioinl of the zenith telescn]»e 
lies in till* circumstance Ih.it its leipiirmienls jueveiit the selection 
of .stars whose ])i)sitions arc well lixeil ; very licipiently it is nece.ssary 
to have the dirlinatioiis of tho stais selected loi this instiiinient 
specially ob.served at fixed observ.Llories. Tlu* zenith Icle.scojH* is 
made in various .sizes fiom lo 51 in m loc.il length; a yi in 
telesco])!* is sufficient lor tho highesl juirposes and is very portable 
'I he net oliscTvation ])iob.i])h‘-erior lor one pair ol stars is only 

f </•! 

The zenith tele.scopc* is a particulaily (>leasanl iiistniincnt l'> 
work with, and an observer li.is been known (a sergeant of Ki)\al 
Fnginec*rs, on one occasion) to take every star in Ins li »( dunng 
t'leven hours on a .stretch, namely, tioin (> o’cloi k j*.m until 5 \ m , 
and this on a \ery cold November night on one ol the higlurst jioiiits 
ol the (Iramj)ians Observers accustomed to geodetic ojieralions 
aftaio considerables poweis ol c'lidinanie. Sliortly .ifter the com- 
iiic'iicetru'nt ol llu* oli.servations on one of the hills in tlic: Isle of Skye 
a storm canied away the w-ooden houses of the men and left tin 
observatory roones.s. Three observatoiy lools were sulisecpimtlv 
deinolislied, and loi some time the observatorv was used without a 
loot, bi‘ing''fdled with .snow evety night am! emptied eveiy morning. 
(,)uiti; dilleieat, hi>wi*\c-i, was tin* cxpeiieme ol the .same p.ir'ty wlieii 
on the lo]> cjf Ben Nevis, .pjoO It high b'oi aboiil a loilnight tin* 
.states ot the atnu^ispheri* was unusually calm, so much ^.o, th.it a 
lighted candle could ollen Ik* carried betwieu tin* lerils of llie men 
and the observatoiy, wliilsl at the tout ot the lull tin* uCiitber was 
wild and storun' 

'Jiie delermmatioM ol tin* dilleie.nce ol longitude lx tween two 
.stations A and B lesoKes itself into tin* determination of i!.e loc.il 
time at cxic li cjf the stations, and the c'omparison by signals ol the 
c]o( ks at A .and B. NVlienever telegraphii line-, .in* a vaiJabli* these 
coiiqiarisons aie made by telegr.iphy. N small .ind delir..iti ly-made 
a]>])ar.itus inliodiiced into tin* mei lianism ol an aslrt)m>mii..d clock 
or chronome(c*r biealvS or < lo'^es bv tin* :ii lion ol tlie c loi k an elei tin 
circuit every .second In onler to leioid the nmiiites as w«il as 
.seconds, one second in (mcIi minute, ii,uiU*Iy that numbered o or Oo, 
is omittc'd The .set orids are lecaudrd on a chionogi.iph, which 
consistsol .1 cylinder revolving unifoimly at llie late of one ie\olulioii 
jHT ininiite covered with wiiile p.ijier, on winch a pen having a slow* 
inovc*inent m the diiec'.tiou of the axis ol tin c yliudei di-scaibes a 
continuous sjural. This pen is defleclcul tlirougli tlu .igeiu y of an 
c*lectromagnet every .second, and tlnis the snouds oi the c lo« k are 
ri-*cordecl on the clironograj)li by offsets fiom tlu* .‘.jmal ciiive An 
ob.servei liaving his hand cm a cont.ut kev in the s.ime ciiciiit can 
record in the same manner his ol»seived imus ol tiaiisits of stars. 
The nmthod of determination of dilfeieiu.e ot lougilude is, tliereloie, 
virtually as lollows /\lter tlu* m*crss.irv oliscr vat ions lor instiu 
mental conections, which .'iie reroidcd only at the station of obser 
vation, the clock at A is jnit m connexion with the c irc.iiil so as to 
write on both clnonograjihs, namely, that at .\ and that at B. 
Them the clock at B is made* to wiite on both chronograjihs Jl is 
clear that by tins double operation one can eliminate tlu* effect ol tin* 
small iiilerv.il of time consumed in the transmi.ssion of ‘.ignrd*^, for 
I till* diften*nce of longitude obtained from the one i hronograpb 
I will be in f*xc*ess bv as much as that obtained from tlie other will be 
in defect The determination of the personal errors ol the observe rs 
in this dc'licalc operation is a matter ot tire greatesi iinjror t nice, 
I as tlierem lie.s probably the chiel .souice ol r-t*‘adual error 
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Tlii'sc errors can nevertheless be almost entirely avoided by usinj» 
the impersonal micromett^r of J)r Repsold (Hamburg, i88y). In 
this device tlu-re is <i. movable microiiu'ter wire w'hich is brought by 
hand into coincidence with the star and moved along w'ith it : at 
fixed points there are electrical contacts, which replace the fixed 
wiri?s. Hxj>eninents at the Geodetic Institute and (‘eiitral Bureau 
at l^itsdam in i8»ji gave the follow'ing jiersonal (‘(juatioiis in the case 
of tour observers : — 



Older Procedure. 

New Procedure 

A - B . 

. ~o"-jo8 

- o*-oo4 

A 


- o''*o 35 

A-S 

. - O''- 184 

- U *-027 

B - c; 

0'-225 

4 o'' f>i3 

B-S 


- o*-o23 

G - S 

i 

- 


These lesulls sliow that in the later method the personal equation 
is small and nf)t so variable ; and consiujiiently the repetition of 
longitude del eriumal ions with exchanged observers and api>aratiis 
entirely eliminates the constant errors, the jirobable error of such 
determinations on ten iiighis liemg scarcely J o*‘Oi. 

Calcitlaliofi of Triauffulation. 

'the surlace of Great Biilaiii and Ireland is iiiiiforinly covered by 
triangulatioii, ot wiiicli the sides are ol v.irious lengths from lo to 
1 1 1 miles. 'J'he, largest triangle has one angle at Snow'don in Wales, 
another on Slieve Donard in Ireland, and a thiid at Scaw Fell in 
( umberl.ind ; l acli side is over a hundied miles and the sjjhetical 
excess IS 'J'ln* more ordinary method ol triangidation is, howt‘ver, 
tluit of chains of liiangles, in the direction ot the meridian and 
perpendicuhii then-to. The priiicijial tiiaiig illations ot France, 
Spam, Austria and India are so arrangeil. Obliqin* chains of tri- 
angles aie iornied in Italy, Sw'ed<*n and Xorw'ay, also in (•erniaiiy 
ami Russia, and in the Viiited States. Chains are composed some- 
times merely ol consecutive pKim triangles; sometimes, and more 
frequently m India, of combinations of triangles loiming consecutive 
jiolygonal hguies. Iii this melluKl ol liiaugulatmg, the sides of the 
triangles are generally lioni 20 to 30 miles in Jenglli-- seldom exceed- 
ing 4n. 

'Die mevit.ible errors ol observation, which are inse]>arable from 
all aiigulai as well as otliei nu;asiireiiient.s, mtioduce a great diiliciiH v 
into the calculation of tlie si<les of a triatigulalion. Starting fiom a 
given base in order lo get a reipiiteil distance, it may generally be 
oblaineil in several diflereiil wavs that is, by using (lilYerenl sets 
ot tiiangles. The results will certainly dilter one from aiiothm*, 
and probably no two will agn'e. ‘flie exjierience of the computer 
will then come to his aid, and enable liiin to say wbieh is thir most 
trustw'ofthv result ; hut no exjierience or ability will carry him 
through a large network ol triangles w'ith aiiythnig like assuriince. 
'Die only way to obtain trustw'orthy results is to I’lUjdoy the iiietbod 
ol liMst stjiiares. Wi* t amiot lu re give any illustration of this method 
as a}>pli(‘il 10 general liiangulalion, for it is most laboriou.s, even for 
the simplest cases. 

'I'hree stations, jirojected on tlie Miilai of the sea, gi\e a spherical 
or spheroidal tiiaiigle according lo the adoption of the sphere or 
the I'lhjisoid as the lonii ot the surface. A spheroidal triangle tliflers 
from a spherical triangle, not only in tliat the curvatures of the sides 
are dillereiit one Irom aiiotluM, but more espis iaily in this that, 
whih‘ in the sj»l)eric.d ti iaiigle the normals to the siirfaei* at the angular 
points meet at tlie centre ot tlie spheie, in the spheroidal triangle 
till- normals at tin; aiigk s B, C mei l the axis of revolution ot the 
spheroiel in three dilteieiil points, which we may d<*sigiiatc a, /Y, 7 
respectively. Nenv the angle .\ ot the tiiangle as measured by a 
tlieodolile is tin* im Im.Ltion ot the planes BAa and CAa, and the angle 
at B IS that coiilaiued by tin* jdanes AB/il and CB/i. But the planes 
.\l>a and \B;:f eontaiiiing the line AB in common cut the surface in 
two distinct ])lane curves. In order, therelore, that a spheroidal 
tri.ingh' m.iy be <*\actly delined, it is necessary that the nature of the 
hues joining the three vertices be stated. In a matlieinatical point 
ot view' the most natural delinition is that the .sides be geodetic or 
shortest linjis. C'. C\ G. .Andrae, of Cojienliagen, ha.s also shown 
that othiT lilies giv'O a le^s convenient computation. 

K. I*'. Ciauss, in his treatise, Disqinsitioues geneiales circa superficies 
curciK, entered lully into the subject of geodetic (or geodesic) 
triangles, and inve.stigated exjuessions for the angle.s of a geodetic 
triangle w'liose .sides are given, not certainly tinite expressions, but 
apjuoximations incliisiv'c of small ijiiantilies of the fourth order, the 
side of the triangle or its ratio to the radius of the neaily .spherical 
surface lu iiig a small ipiantily of the liisl order. The terms of the 
fourth Older, as given liy (iauss lor any surface in general, arc very 
compheated even when tin* .surface is a spheioul. It we retain small 
quantities of the second onler only, and put A, (ff for the angles 
of the geodetic triangle, while .\, B, C are those of a plane triangle 
liaving sides equal resjM;ctivclv to those of the geodetic triangle, 
then, <r being the area of the jilane triangle and n, b, c the measures 
of curvature at the angular j mints, 

-- B -j- (r(n 1 2 b 4 r)/j 2 , 

Or -'-C f .r(n^-b^-2c)/,«. 


For the sphere n = b = r, and making this simplification, w^e obtain the 
theorem previously given by A. M. Legendre. With the terms of the 
fourth order, we Jiave (after Andrae) : 
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in which € — ffk{\ + } , 3m- = a- + h- + 1 3 A - n + b + r. For the 

ellip.soid of rotation the measure of curvature is e(|ual to 
/) and n being the radii of curvature ot the meridian and per- 
pendicular. 

It is rarely that the terms 0/ the fourth order are reijuired. As a 
rule spheroidal triangles are calculated as spherical (alter Legendre), 
i.e. like jdanc triangles with a decreiise of eacli angle ot about t/3 ; 
c must, however, be calculated lor each triangle separately with its 
mean measure ol curvature k. 

The geodetic line being the shortest llial can be drawn on any 
surface betw<-cii twm giv'cii points, we may be conducted lo its imist 
im]mrt.int characteristics by the following considerations ; let />, q 
be adjacent jmiiits on a curved surlace ; tlirough 5 the middle point 
ol the chord pq imagine a jilane drawn perpendicular to /></, and let 
S be any jminl in the intersection ol tliis jilane with the surface ; 
then />S-fS^ is evidently least wlu'n sS is a mininuiin, which is 
when iS is a normal lo the surface ; hence it iollovvs that ot all 
j)lane curv'es on tin; .surface joining />, q, when tho.se jmiiits are in- 
deliiiitely near to one another, that is the .shortest w'hich is niadi* 
by the normal ])laiu‘. TJiat is to say, tlie osculating plane at any 
jKiint of a geodetic line contains the normal to the siirtacc at that 
point. Imagine now three points in space, .A, B, C, such that AB- 
B( --r ; li't the direction co.sincs ot AB be /, m, «, those of BC 
tii\ ji\ then V, v, 2* being tlie co-oidinates ol B, those of A and C will 
be respectively — 

\ ■ il : y - cm \ z - m 
X I cl' : V w' . z-\ iv\ 

Hence the co-ordinates of the middle point M of AC arc.i -i \c(J' /), 

r -f- L (wi' - ni), -I- L - u), ami the diiection cosines of BM are 
therefore proportional to . ?>/' - m v' - ;i. If thi' angle made 
by BC with AB be iiidelmitely sm.ill, the direction ( osiiies of BM 
are as 51 : 5ni . 5n. Now' if AB, B(' be two contiguous (>lements ot 
a geodetic, Ihi'ii BM must be a normal to the surface, and since 51, 
5m, 5n arc in this case rejiresented by 5{(lvl(ts), 5{dyfcls), 5{<lzjds), 
and if th<‘ equation ol the surface be m = o, W'C have; 

d^x jdu d'v idu d“Z jdu 
d s'! d\ ds “7 dy ds'/ d z ' 

which, however, are tsiuivaleiit lo only om* e<|uation. In tlu' casi* 
of the sjilicTOid this equation becomes 


which inlegrati'd gives yd\ - \dy Ci/.s. This again may be ]:)ut 111 
tin* lorm 1 .sinw -C, where a is the azimuth of tlie geodetic at any 
point -the angle between its direction and that ol the meridian— 
and r tlie di.slaiice of tlie j>oint from the axis of revolution. 

From this it may be shown that the azimuth at A of the gt'odelk 
joining AB is not the saim‘ as the astronomical azimuth at A of B 
or that determined by the v ertical plane .AoB. Generally sjieakmg, 
the geodetic lies between the two plane .section curves joining A and 
B which aie toimed by the two vertical planes, siijiposing these jioinb 
not far apart. If, how'evt*r, -\ and B are neaily in the same latitude 
the geodt;tic may cioss (betvvei;n .A and B) that plane ciirv'e wliicl 
lies nearest the adjacent ])ole of the sjiheroid. 'I'he condition o 
cro.ssiiig is this. Suppose that for a moment w'e droj) the coiisidera 
tioii ol the earth’s non-spliericity, and draw a jicrjiendiciilai Iron 
the pole C on AB, meeting it in S between A and B. I'hen A beiiij 
that point wdiich is nearest the pole, the geodetic will cioss the jdan 
curve if AS be between JAB and JAB. It AS lie between this las 
value and .JAB, the geodetic will he wholly to the north oi bot' 
plane curv'es, that is, siijiposing both points to be in the noither 
heniispbere. 

'J'he difference of the azimuths of the vertical .section AB and r 
the geodetic AB, i.e. tin; a.strononiical and geodetic azimuths, 
very small for all obsi;rvable distances, being apjiroximatidy ; 

I c~ ( 

Ceod. azimuth " Astr. azimuth- ., (cos-^Guja- 

12 I - i>u \ 

^ bin 20 sin a], in which: e and a are the numerical eccentricit 
4 « ^ 1 

and semi major axis rcspocti\'’ely of the meridian ellipse, 0 and a a 
the latitude and azimuth at A, s = AB, and p and u are the radii 
curvature of the meridian and perjicndicular at -A. For !. = i* 
kilometres, only the first term is of moment ; its value is 
cos* 0 .sin 2a, and it lies w’ell within the errors of observation. If ’ 
imagine the geodetic .AB, it will generally trisect the angles betwe 
the vertical sections at .A and B, so that the geodetic at A is nt 
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the vertical section A B, and at B near the section BA.^ The 
greatest distance of the vertical sections one from another is 
e'^s^ cos- sin m which and a^, are the mean latitude 

and azimuth respectively of the middle point of AB. For the value 
s -64 kilometres, the maximum distance is 3 mm. 

An idea ot the enurse of a longer geodetic line may be gathered 
from the lollovving example. Let the line be that joining Cadiz anti 
St l*etersburg, who.se apiiroximate positions are — 

Cadiz. St Petersburg. 

Lat. 36“ 22' N. 5b' N. 

Long. O'" 18' w. 30" 17' K. 

If G be the jioint on the geodetic corresponding to F on that one 
of the j)lane curves which contains the normal at Cadiz (by “ corn*- 
spending " wc mean that F and G are on a meridian) then C*. is to 
the north of F ; at a quarter of th<^ whole distance from ('adiz GF 
is 458 It., at half the distance it is O37 ft., and at threi'-tpiarlers if is 
47J ft. Tlie azimuth of the geodidic at Ca<liz differs 20'' from that 
of the vertical plane, which is the astronomical azimuth. 

The azimuth of a geodetic line cannot be observed, so that the 
line does not enter of necessity into jiractical geodesy, although 
many lormulac connected with its use are of great simplicity and 
elegance. The geodetic line has always ln*ld a more inqiortant jdace 
in the science of geotlesy among the mathematicinns ol France, 
(iermany and Russia than has been assigned to it in the operations 
of the Kngli.sh and Indian triangulations. Xltiiongh the observed 
angles of a triangulation an- not geodetic angles, yet m the calcula- 
tion of the distanci^ and reciprocal bearings ol two points which 
are tar apart, and are connected by a long chain of triangles, we may 
tall upon the geodetic line in this manner : 

It A, Z be the points, then to start the calculation from A, we 
obtain by .some preliminary calciil<Lliou the apj^roximate azimuth 
ot Z, or tlu! angle made by the direction of / with the side \B or 
AC of the. first triangle. Let 1 », Im? the point where tins hm* iiitei- 
.sects BC; then, to find 1 \,, when* tin; line cuts the n<‘xt triangle 
side CD, we make the angle Bl’,l*y such that B 1 *,P_. < HP, V. -- 180’. 
This fixes Py, and P;, is ti.xed l>y a repetition ol the siinu* jnocess; 
HO tor P4, 1*5*. . . . Now it IS clear tliat the points P, , P.j, P;. so com- 
puted are those which w'ould be actu.illy fixed by an observer w*ith 
.1 theodolite, proceeding in the tollowMiig manner. Having set the 
instrument up at A, and turned the lelescojie m the direction of 
the computed bearing, an a.ssistant pLices a mark P, on the line 
BC, adjusting it till liisected liy the cross-hairs ot tin* telescope at 
A. The theodolite is then placed over P,, and tin* telescope turned 
to A ; the horizontal circle is then moved through 180". The 
a.ssistant then places a mark P.^ on the line CD, so a.s to b«' bi.sected 
by the telescope, which is then inovinl to Po, and in the same manner 
1*3 is fixed. Now it is clear Ih.il the sene.s ol points P, , 1*2, P3 
approaches to the geodetic hue, lor tlu* plain; ot any two consecutive 
elements P„ , P„, P„ P„+, contains the norm.d at P„ . 

If the objection be raised that not the geodetic azimuths but the 
astronomical azimuths are oliserved, it is lutcessary to consider that 
the observed vertical .sections do not correspond to jKiints on the 
.sea-level but to elevated jioints. Since the normals ol the ellipsoid 
of rotation do not in general iiiti’rsect, there consequently arises an 
intluence of the luught on the azimuth. In the case ol the measure- 
ment ot the aziinutli from A to B, the instrument is .set to a i>oint A' 
over the surface of the ellipsoid (the. .sea-level), and it is then adjusted 
to a point B', also over the siirtaci;, .say at a height h'. The vertical 
plant* containing and B' also contains A but not B. it must 
therefore be rotated through a small aziinutli in order to contain B. 
The correction amounts approximately to - c- /T cos -0 sin za/zrt ; 
in the case of h' ~ 1000 m., its value is o'" *108 cos -0 sin 2a. 

This correction is there ton; of greater importanc** in the ca.se ol 
ob.served azimuths and horizontal angles than in the previously 
considered cast; of the astronomical and tlu; geodetic azimuths. The 
observx‘d azimuths and horizontal angU;.s must tlu*retore al.so bt* 
corrected in the case, where it is reejuired to di.sjien.st; with geodetic 
lines. 

When the .ingles of a triangulation have been adjusted by the | 
method ot least .stpiares, and the sides are calculated, the n«-.vt | 
j)roce.ss is to c.ilculate tlu; latitudes and longitudes of all the .statitins 1 
starting Irom one given point. 'I'he calculated latitudes, longiliules . 
and azimuths, which an; de.signate.d g<;odetic latitude.s, loiigiiiides I 
and aziniiiths, are not to be confounded with the ob.served l.itit tides, 
longitudes and azimuths, for these la.st are subject to somew’hat 
large errors. Supjuising the latitudes of a number ol sbitions in the 
triangulation to be observed, jiractically the mean of these <h'teriiiines 
the position in lalit title ot the network, taken as a whole. So the 
orientation or gt*neral azimuth of the whole is inferred tioin all the 
aziniutli observations, 'llie triangulation is then .supjiosed to be 
projected on a sj)lu*roicl ot givi'n el(*nu;nls, rejircsentiiig as nearly as 
one knows the real figure of tlu* earth. 'Iheii, taking the latitiule 
of one point and the direction of the meridian there as gi\en 

* See a paper “ On the Gourse of Geodetic lanes on the E^arth’s ; 
Surface” in the Phil. Maf: 1870; Helrnert, Theorieii dcr hoheren \ 
Geodaate, i . 32 1 . j 


obtained, namely, from the astronomical observations there - one 
can compute the latitudes ol all the other points with any degree ot 
precision that may be consideied desirable. 1 1 is nect*.ssary to employ 
for this purpose tormulae which will give results tiue r\en tor the 
longest distances to the s«*cond jilacr* ot d(*cimals of seconds, otlierw’i.se 
there will arise an accunndation ol errois trom inqiertect < ali illation 
which should always be avoided, h'or voiy long distanc(-s, eight 
places ol decimals should be employed in logarithmic calculations ; 
if seven places only are available very great caie will he reipiired to 
keep the la.st jdace true. Now* let 0, 0' be thi* latitudes ot two stations 
A and B; a, a* their mutual azimuths counted trom noith by east 
continuously from o'" to 3O0" ; u) their dillen*iKe ot longitude 
measured Irom west to ea.st ; ami s the distant e .*\B. 

hirst conijiute a latitude 0, by means ol the loimula 0,-0 
-+ («cosa)/p, W’here p is tlu* radius ol curvatun* ot the meridian at the 
latitiuh* 0 ; this w'ill rt'quin* but four place.-, ot logpiithms. Then, 
in the first tw'O ol tlu* lollowing, live jdaces are .sutticient 

.N“ .S“ 

€ sm a cos a, w sm -a Ian 0 , , 

2pn 2pii ^ ‘ 


0' 0 


I os (a 
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SO - V . 


s s!n(a ‘,t) 

u> y , ^ *1 » 

u cos(0 1 \rn 

a* - a wsiii( 0 'H §7/) t 4 iSo**. 

Here n is the noimal or r.idiiis ol curvatuie jui jiendicular to the 
meridian ; both n and p corresjiond to latitude 0,, and p^^ to latitude 
i(0'i u*'). h'oi calculations ol latitiule and longitude, tables ol tlu* 
logaiithmic values ol (>sin i'", a sin 1", and 2»//)Sin 1" are necessary. 
'Ihe lollowing table* eontains these logarithms lor e\ery ten minutes 
ol latitude from 52' to ‘>3 (.omputed with the element.s rt=.2og20o()O 
and a b 2<>5 : 2134 


Jail. 

, I 

Bog. ^ 

Bog. 

Bog 

' 

p sm i 

ft sm 1 

, 2 pit .Sin 

c. y 

V 0 


7*0028231 

1 ‘»M 7 BB 

10 i 

»)3oi> 

8100 

! 29 

20 1 

.>185 

8148 

28 


ooOo 

8107 

j 2() 

40 1 


8<)(»5 

! 24 

.S'* 

8812 

8o2.|. 

! 23 

, 5.1 

8088 

7082 

1 22 


The loganthm m the last column is that reipiired also loi Hu* 
cakulatioii of .sjjlu‘rtcal I'xces.ses, the .sjiheMcal e.sce ss ol .1 tiiangle 
being i‘x]m sse<l by ah sin ( jipii sm i". 

It IS fietjueutly m*cessaiy to obtain the co-ordin.ites ol one jiomt 
with relerenct* to another jioint ; that i*^-, let a jieipendicular are be 
drawn fiom B to the meridian ot \ meeting it in I’, tlu*ii, a being 
the azimuth of 1 ^ at .A, tlu* co-ordinates ol B with relerence to A are 

A B -- s cos (a - j(f), BB .-.s sin (a - Je), 

where f is tlu* sjiliencal excess ol \ 1 *B, viz sin a cos a multijdied 
by the <juantity w hose logarithm is in the lourth column of the abo\e 
table. 

It it be neies.saiv to determine Hu* geograjjhieal latitude and 
longitude as w'ell as Hu* azimuths to a gieater degiee ol aeeuicu v 
than is given b\ Ihe above formulae, w<* make use ol flu* lollowing 
torniula given the latitude 0 ol A, and Hu* .izimuth o and the 
distance % of B, to determine tlu latitude 0' .iiul longitude w ol B, 
and Hu* back azimuth a'. Hen* it is uiidei stood tliat a" is .symmetrical 
to a, so th.it a' -- 3O0 
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P are .dways vi*ry minute quantities even loi the longt*st distances ; 
then, I Hitting /. - qo" - 0, 
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here is Hu* radius ol eiirvatiire of the meridian for Hu* mean 
latitude 4(0 t 0'). I hese formiihn; an* apjiroMmate only, Init Hit*y 
an* siitliciently juecise even for very long distaiues 

I*or lines o) any length the tornuihu* ol 1 *'. W. Be.sst*) (.*/.</>'. \fith., 
1823, iv. 241) an* suitable, 

11 the two points A and B lie deluu*d by their geogiajdiical 
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Saintonge in lief against his son. In 1036 Geoffrey Martel had to 
liberate William the Fat, on payment of a heavy ransom, but the 
latter having died in 1038, and the second son of William the 
Great, Odo, duke of Gascony, having fallen in his turn at the 
siege of Mauze (joth of March 1039) Geoffrey made peace with his 
father in the autumn of 1039, and had his wife’s two sons recog- 
nized as dukes. About this time, also, he had interfered in the 
affairs of Maine, though without much result, for having sided 
against Gervais, bishop of Le Mans, who was trying to make 
himself guardian of the young count of Maine, Hugh, he had been 
beaten and forced to make terms with Gervais in 1038. In 1040 
he succeeded his father in Anjou and was able to conquer Touraine 
(1044) and assert his authority over Maine (see Anjou). About 
1050 he repudiated Agnes, his first wife, and married Grecie, the 
widow of llellay, lord of Montreuil-} 3 ellay (before August 1052), 
whom he subsequently left in order to marry Adela, daughter of a 
certain ('ount Odo. Later he returned to Grecie, but again left 
her to marry Adelaide the (German . When, however, he died on 
the 14th of November 1060, at the monastery of St Nicholas at 
Angers, he left no children, and transmitted the countship to 
Geoffrey the ilearded, the eldest of his nephews (.see. Anjou). 

Sec Louis Halphcii, Le ComU d' Anjou nu XI* sihle (l^aris, 1906). 

A summary biograpliy is given hv ('elostin Port, Ihitionnaire 
historiquCy {•^nffyaphique ei bionraphit/ue de M atne'ft- ! .oire (3 vols., 
Paris-Angers, 1874-1878), vol. ii. pp, 252-25^, and a sketch of the 
wars by Kate Norgate, lini>land under the Angevin King!> (2 vols., 
London, 1887), vol. i. chs. hi. iv. (L. H.*) 

GEOFFREY, surnamed I^i.antagenkt for Plantegenet] 
(11131 151), count of Anjou, was the son of Count Fulk the Young 
and of Eremburge (or Arembourg) of La Fleche ; he was born on 
the 24th of August 1113. lie is also called “ le hel or “ the 
handsome',” and received the surname of Plantagcnet from the 
habit which he is said to have had of wearing in his cap a sprig of 
broom In 1127 he was made a knight, and on the 2nd of 

June 1129 married Matilda, daughter of Henry 1. of England, and 
widow of the emperor Henry V. Some months afterwards he 
succeeded to his father, who gave up the countship when he 
definitively went to the kingdom of Jerusalem. The years of his 
government were spent in subduing the Angevin barons and in 
con<iuering Normandy (see Anjou). In 1151, while returning I 
from the siege of Montreuil-Rellay, he took cold, in consequence of 
bathing in the Loir at Chatcau-du-Loir, and died on the 7th of 
September. He was buried in the cathedral of l.e Mans. By his 
wife Matilda he had three sons : Henry Plantagcnet, born at Le 
Mans on Sunday, the 5th of March 1133; Geoffrey, born at 
Argentanon the istof June 1134; and William Long-Sword, born 
on the 22nd of July 1136. 

See Kate Norgate, England under the Angevtn Kings (2 vols., 
London, 1887), vol. i. chs. v -viii. ; CV*h*stin Port, LHctionnaire 
htstorique, gZ-ngrabhu/ue ei biographique de Maine-et- Loire (3 vols., 
Paris* Angers, 1874 1878), vol. ii. pp. 254 25O. \ history of 

Cieotfrey le Bel has yet to Ik* written ; there is a biography of him 
written in the I2tli century by Jean, a monk of Marnioutier, IHsinria 
(iauftedi, duds Xormannorttm ct comitis A ndegavorum, published by 
Marchegay et Salmon ; " ('hronitpies des comtes d’Anjoii *’ {Societe 
de Vhistoire de I* ranee, i\vris, 1856), pp. 229-310. (L. H.*) 

GEOFFREY (1 158-1186), duke of Brittany, fourth son of the 
English king Henry IT. and his wife Eleanor of A(|uitaine, was 
born on the 23rd of September 1158. In 1 167 Henry suggested a 
marriage bed ween Geoffrey and Constance (d. 1201), daughter and 
heiress of (arnan IV., duke of Brittany (d. 1171) ; and Conan not 
only assented, pefrhaps iintlcr compulsion, to this proposal, but 
surrendereil the greater part of his unruly diicliy to the English 
king. Having received the homage of the Breton nobles, 
Geoffrey joined his brothers, Henry and Richard, who, in alliance 
with Louis \TI. of France, were in revolt against their father ; but 
he made his peace in 1174, afterwards helping to restore order in 
Brittany and xNormandy, and aiding the new French king, Philip 
Augustus, to crush some rebellious va.ssals. In July 1181 his 
marriage with (onstance Nvas celebrated, and practically the 
whole of his suhsecpient life was spt'nt in warfare with his brother 
Richard. In 1183 he made peace with his father, who had come 
to Richanrs a.ssistance ; hut a fresh .struggle soon broke out for 
the possession of Anjou, and Geoffrey was in Paris treating for 
aid with Philip Augustus, when he died on the 19th of August | 


1186. He left a daughter, Eleanor, and his wife bore a 
posthumous son, the unfortunate Arthur. 

GEOFFREY (c. 1 152-12 12), archbishop of York, was a bastard 
son of Henry II., king of England. He was distinguished from 
his legitimate half-brothers by his consistent attachment and 
fidelity to his father. He was made bishop of Lincoln at the age 
of twenty-one (1173) ; but though he enjoyed the temporalities 
he was never consecrated and resigned the see in 1 183. He then 
became his father’s chancellor, holding a large number of lucrative 
benefices in plurality. Richard nominated him archbishop of 
York in 1189, but he was not consecrated till 1191, or enthroned 
I till 1194. Geoffrey, though of high character, was a man of 
I uneven temper ; his history is chiefly one of quarrels, with the 
see of C'anterbury, with the chancellor William Longchamp, with 
his half-brothers Richard and John, and especially with his 
canons at York. This last dispute kept him in litigation before 
Richard and the pope for many years. He led the clergy in their 
refusal to be taxed by John and was forced to fly the kingdom in 
1207. He died in Normandy on the 12th of December 1212. 

See Girakhis Cambrensis, Vita Galfridi ; Stubbs’s prefaces to 
Roger de Hoveden, vols. iii. and iv. (Rolls Scries). (H. W. C. D.) 

GEOFFREY DE MONTBRAY (d. 1093), bishop of Coutances 
{Conslantiensis), a right-hand man of William the Conqueror, was 
a type of the great feudal prelate, warrior and administrator at 
need. He knew, says Orderic, more about marshalling mailed 
knights than edifying psalm-singing clerks. Obtaining, as a young 
man, in 1048, the see of Coutances, by his brother’s influence 
(sec Mowbray), he raised from his fellow noldes and from their 
Sicilian spoils funds for completing his cathedral, which was 
consecrated in 1056. With Bishop Odo, a warrior like himself, 
he was on the battle-field of Hastings, exhorting the Normans to 
victory ; and at William's coronation it was he who called on 
them to acclaim their duke as king. His reward in England was a 
mighty fief scattered over twelve counties. He accompanied 
William on his visit to Normandy (1067), but, returning, led a 
royal force to the relief of Montacutc in September 1069. In 1075 
he again took the field, leading with Bishop Odo a vast host 
against the rebel carl of Norfolk, whose stronghold at Norwich 
■ they besieged and captured. 

Meanwhile the Conqueror had invested him with important 
judicial functions. In 1072 he had presided over the great 
Kentish suit between the primate and Bishop Odo, and about the 
same lime over those between the abbot of Ely and his de.spoilers, 
and between the bishop of Worcester and the abbot of Ely, and 
there is some reason to think that he ac ted as a Domesday 
commissioner (1086), and was placed about the same time in 
charge of Northumberland. The bishop, who attended the 
Conqueror's funeral, joined in the great rising against William 
Rufus next year (1088), making Bristol, with which (as 
Domesday shows) he was closely connected and where he had 
built a strong castle, his base of operations. He burned Bath and 
ravaged Somerset, but had submitted to the king before the end 
of the year. He appears to have been at Dover with W'illiam in 
January 1090, but, withdrawing to Normandy, died at Coutances 
three years later. In his fidelity to Duke Robert he seems to 
have there held out for him against his brother Henry, when the 
latter obtained the Cotentin. 

Sec E. A. Freeman, Norman Conquest and William Rufus ; J. TI. 
Round, Feudal England ; and, for oiiginal authorities, the works oi 
Orderic Vitalis and William ol Poitiers, and of Florence of Worcester ; 
the Anglo-Saxon Chronicle ; William of Malmesbury’s Gesla pon- 
tipium, and Lanfranc’s works, ed. Giles ; Domesday Book. 

(J.II. R.) 

GEOFFREY OF MpNMOUTH (d. 1154), bishop of St Asaph 
and writer on early British history, was born about the year 1100. 
Of his early life little is known, except that he received a liberal 
education under the eye of his paternal uncle, Uchtryd, who was 
at that time archdeacon, and subsequently bishop, of Llandaff. 
In H29 Geoffrey appears at Oxford among the witnesses of an 
Oseney charter. He subscribes himself Geoffrey /Xrliirus : 
from this we may perhaps infer that he had already begun his 
experiments in the manufacture of Celtic mythology. A first 
edition of his Historia Briionum was in circulation by the year 
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1139, although the text which we possess appears to date from 
1147. This famous work, which the author has the audacity 
to place on the same level with the histories of William of 
Malmesbury and Henry of Huntingdon, professes to be a transla- 
tion from a Celtic source ; “a very old book in the British 
tongue ” which Walter, archdeacon of Oxford, had brought 
from Brittany. Walter the archdeacon is a historical personage ; 
whether his book has any real existence may be fairly questioned. 
There is nothing in the matter or the style of the Uisloria to 
preclude us from supposing that OcofTrey drew partly upon 
confused traditions, partly on his own powers of invention, and 
to a very slight degree upon the accepted authorities for early 
British history. His chronology is fantastic and incredible ; 
William of Newburgh justly remarks that, if we accepted the 
events which Geoffrey relates, we should have to suppose that 
they had happened in another world. William of Newburgh 
wrote, however, in the reign of Richard I. when the reputation 
of Geoffrey’s work was too well established to be shaken by such 
criticisms. The fearless romancer had achieved an immediate 
success. He was patronized by Robert, earl of Gloucester, and 
by two bishops of T.incoln ; he obtained, about 1140, the arch- 
deaconrv of blandaff “ on account of his learning : and in 
1 15 1 was promoted to the see of St Asaph. 

Before his death the lltstnria Bnitwum had already become a 
model and a quarry for poets and chroniclers. 'I'he list of 
imitators begins with Geoffrey Gairnar, the author of the Estorie 
(it’K (r. 1147), and Wace, whose Roniaii Jc Brut (ri55) is 

partly a translation and partlv a free paraf)hrase of the Hi star in. 
In the next century the influence of Geoffn*}' is unmistakably 
attested by the Brut of Layamon, and the rhvming Knglish 
chronicle of Robert of (iloiu'ester. Among later historians who 
were dec'cis'ed by the Historia Briton ut/t it is only needful to 
mention Higflon, Hardyng, Fabyan (1512), Holinshed (15*^0) 
and John Milton. Still greater was the inlluence of Geoffrey 
upon those writers who, like Warner in Albion's England 
and Drayton in Polyotbion deliber.itely made their 

accounts of Knglish history as poetical as possible. The stories 
which (ieoffrcN pn'scTved or iinented were not infrequently 
a source of inspiration to literary artists. The eailiest iOnglish 
tragedy, (lorhoduc (T5t»5), the Mirror for Magistrates (1587), and 
Shakespeare's Lear, are instances in point. Jt was, however, 
the Arthgrian legend which of all his labrications attained the 
greatest vogue. In the work of expanding and elaborating this 
theme the successors of Geoffrey went as tar beyond him as he 
had gone beyond Nennius ; but he retains the credit due to the 
founder ot a great school. Marie de France, who wrote at the 
court of Henry II., and ('hretien dc 'IVoyes, her LVench (on- 
temporary, were the earliest f)f the a\'owed romancers to take 
up the theme. The succeeding agt; saw the Arthurian story 
popularized, through translations of the French romances, as 
far atield as Germany and Scandinavia. It produced in Hnglaiul 
the Roman du Saint Graal and the Rowan de Merlin, both from 
the pen of Robert de Borron ; the Roman de 1 anrelot ; the Roman 
de Tristan whi('h is attributcfl to a fictitious Lucas de (iast. In 
the reign of Edward IV. Sir Thomas Malory paraphrased and 
arranged the best episodes of these romances in English pro.se. 
His Morte d' Arthur, printed by Caxton in 14S5. epitomiz.es the 
rich mythology whicli (ieoffrey's work had first called into life, 
and gave the Arthurian story a lasting place in the Kngli.sh 
imagination. 'I'he influence of the Uisloria Britonum may be 
illustrated in another W'ay, hy enumerating the more familiar 
of the legends to which it first gave popularitv. Of the twelve 
book.s into which it is divided only three (Bks. JX., X., XL) are 
concerned with Arthur. Earlier in the work, however, we have 
the adventures of Brutus : of hi.s follower Corineus, the vanquisher 
of the ( omish giant (iocmagol (Gogmagog) ; of Locrinus and 
his daughter Sabre (immortalized in Milton's Comus) ; of Hladud 
the builder of Bath ; of Lear and his daughters ; of the three 
pairs of brothers, I’Vrrex and Porrex, Brennius and Beiinus, 
Elidure and Peridiire. The story of \V)rtigern and Rowena 
takes its final form in the Historia Britonum ; and Merlin makes 
his first appearance in the prelude to the Arthur legend. Besides 


the Historia Britonum Geoffrey is also creilited with a Life of 
Merlin composed in Latin verse. The authorship of this work 
has, however, been disputed, on the ground that the stvlc is dis- 
tinctly superior to that of the Historia. A minor composition, the 
Propheciesoj M erlin, was written before 1 1 36, and aft er wards incor- 
porated with the Historia, of which it forms the seventh book. 

For a discussion of the mamiscri])ls of Choilrey's work, sec Sir 
T. D. H.ikIv'.s Descriptioc CaUitogite (Rolls Si'ries), i pp, 341 tf. Tlu* 
Histiota Bnltoium h.»s hem critieally edited liy San Maite (Halle, 
1854). There is an Eiiglisli transl ition by J. \ (dies (I.ondon, 1842). 
The r//rt has been edited by !•' Nlielu l .m<l T Wii^ht (I’ans, 

18^7). See also the Duhlin Vniv. MafJiariiie loi April 187O, lor an 
article by T. (iilray on (be literary influence ol (ieothey ; ('•. lleeger's 
Ttojanersage dor Britten (1880) ; and T.a Boiderie’s /IVm/tfs histonques 
hretonnes (t88^). (H. \V. ( I) ) 

GEOFFREY OF PARIS (d. c. 13 20), FreiK'li chronicltT, was 
probably the author of the Citron itjue mitriqne de I^hilippe Ir 
Bel, or Chronique rimee de Genffroi dr Paris. I'his work, whi('h 
deals with the history of I'Yancc from 1300 to 1316, contains 
7918 verses, and is vahiahle as that of a writer who had a personal 
knowlcflge of many of the events which he relates. Various short 
hi.storical poems have also been attributed to (ieoffrey, but there 
is no eertain information about either his lile or his writings. 

TJie CJironique was published by j- A. Biichon in his ('idtntion de*> 
chronidoes, tome ix. (P.iiis, 1827), .ind it h.i.s also Ixs-n ]>iuiled in 
tome xxu ol tlie Ixct m il des histoneiis dc^ (ninles ct dc to I nline 
(Pans, i 8()5). See (3 I’.itis, Jfistonr de to tittriutiue fniueni'^c iin 
twfvcn df^e (Haris, iS.)o) ; and A. IMolmier, / es Sonices de T histmic dv 
Frame, tome iii. (P.iiis, njo^). 

GEOFFREY THE BAKER (d. e. 13^0), hhiglish ehronider. 
is also ('ailed \\'al(er of Swinhroke, and was probably a secul.ir 
clerk at Swinhrook in 0.\f<»rdshire. He wrote a Chronicon 
Angliae tent port bus Ethvardi 11 . et Edward i III., which deals 
with the history of I'.ngland irom 1303 to 135b. hrom the begin- 
ning until about 132 \ this work is based upon ;\dam Murirmilh’s 
Continualio chroniearum. hut after this date it is valuable and 
interesting, containing inlormation not found elsewhere, and 
closing vvith a good account ol the battle of I’oiliers. 'I he author 
obtained his knowIedg('. about (hi‘ last davs ol Edward 11. from 
William Bisschop, a ('ompanion of the king's murderers, 'I'honias 
(uirney and John Maltravers. Geoffrey also wrote a Ctironi- 
ndnm from tlu* ('ivatiori ol the world until i33(), the value of 
which is very slight. 1 1 is WTilings have been edit(‘d with notes 
by Sir K. M. 'Tluimpson as the Chronicon Galfridi le Baker de 
Swynebrokc (Oxloid, iHSc)). Some doubt exists eoneeining 
(ieoffrev's share in the tompilation of the \’ita et mors Edwardi 
II., usually allributed to Sii 'I'homas de la Min’e, or Moor, and 
printed by ( anulen in his Angina seripta. It has Ixvn maintained 
by ('amderi and others that More wTole an account of iMlward’s 
reign in French, and that this was translated into Latin h\ 
Geoffrey and used by him in compiling his Chronicon. Reci'Ut 
.s('holarshij), howexer, asserts that Mon* was no writer, and that 
the Vita et mors is an extract from (ieoffrev's ('hronicon, and 
was allributed to Alore, who was the aut hoi’s patron. In the 
main this eoTU'lusion substantiates the verdii't of Stubbs, wh(» 
has published the Vita et mors in his (Itronicles of the reigns of 
Edward I. and Edward 11 . ([.ondon, 18S3). 'I’he maniis<nf)ts 
of (Jeoffnw's works are in the Borll(*ian library at Oxford. 

GEOFFRIN, MARIE THERESE RODET (1609-1777), a 
Frenchwoman who played an interesting jiart in Ju'cni h literary 
and artistic life, was horn in Paris in 1699 She married, on tlu* 
j<)th of July 1713, Pierre lYanyois (ieoffrin, a rich manulaeturer 
and lieutenant-eolonel ol the National Guard, wiu» die d m 1750. 
It was not till Mme (ic*oflrin was n(‘arly fifty years uf age that we 
begin to hear ot her a.» a ]>ower in i^irisian .sfx ietv. She had 
learned muc h from Mrm* de 'I’encin, and about 1748 began to 
gather round her a literary and artistic circh*. She had every 
wec'k tw'o dinners, on Monday lor artists, and on VVcdnesda\ fi»r 
her friends the* Fmcyelopaedisls and other men of lett(*rs. She 
received many foreigners of dislinelion, Hume and Horace 
Walpole* among othe rs. Walpole spent miuh time in he r society 
before* he was finally attachecl to Mme du Deftand, and speaks f)f 
her in hi.s letters as a model ol common sense. Slu; was indeed 
semicwhat of a small tyrant in her ein le. She hael adopted the 
pose of an old woman earlier than n(*( (*ssary, and her eoeiuetry, it 
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such it ran be called, took the form of beinp; mother and mentor to 
her piiests, many of wliom wi re indebted to her generosity for 
substantial help. Althonj^h her aim appears to have been to 
have the Encyclol^uliv in conversation anil action around her, she 
was extremely displeased with any of her friends who were so 
rash as to incur open disgrace. Marmontel lost her favour after 
the oiririai censure of Bilisaitc, and her advanced view's did not 
prevent her from observing the forms of religion. A devoted 
Parisian, Mme GeofYrin rarely left the city, so that her journey to 
J\)land in 1 766 to visit the king, Stanislas Poniatowski, whom she 
had known in his early days in J^iris, w'as a great event in her life. 
Her experiences induced a sensible gratitude that she luid been 
born “ Fnvu^aisc ” and “ lyarliadirrr.^* In her last illness her 
daughter, 'Fhercse, marquise de la herte Imbault, excluded her 
mother's old friends so that she might die iis a good Christian, a 
proceeiiing wdttily described by the old lady : “ My daughter is 
like Godfrey di“ Bouillon, she wished to defend my tomb from 
the inlidcls.” Mme GeofTrin died in Paris on the 6tli of October 
* 777 - 

Sci.* ( oyu'sfwmldnm innlitc du ym Slani'iln'y An{^ns/e PtoiKthuv'^ki et 
dc Madame Gadhin, i*<Jiti*(l l»v Ha* cornlr de Moiiy (r‘'<75) ; 1' de 
Segnr, le I\i)vaumc de hi rue Snial-Hnnayr^ Madame (ieoffyin et sa 
fille (iHqy) ; A. Tori\e/y, (hi lUtieait d'esfa it an X \' 1 1 1*' sidt le : le. 

de Madame Gcoifym : aiirl J.oiet Aldi^, Madame Gea fir in ^ 

her Salon and hvi 'Times, tys^'^"n77 

GEOFFROY, £TIENNE FRANCOIS ( 1672-1731), Prench 
clieinist, born in Paris on the 13th of February 1672, was first 
an apoihecary and then jmictised medicine. Alter studying at 
Montpellier he accompanied Marshal Tallard on his embassy to 
1 -ondon in j 6<)8 and thence tra wiled to Holland and Italy. 
Returning to J*aris lie became prolessor of chemistry at the 
Jardin du Roi and of pharmacy and medicine at the ('ollcge de 
France, and dean of the laculty ol medicine, lie died in Paris on 
the 6th of January 1731. His name is best known in connexion 
with his tables of athnities {Uildes des ralilyarts)^ which he presented 
to the French Academy in 1718 and 1720. 'I'hese were lists, 
prejiared by collating observations on the actions of substances 
oneupon another, showing the varying degrees of alhnity exhibited 
by analogous bodies for diflerent reagents, and thiy ret. lined 
their ^'oguc for the rest of the century, until displaced by the 
])roloundcr conceptions introduced hy C'. L. Berlhollet. Another 
ol his papers dealt witli the delusions 01 the philosopher’s stone, 
but nevertheless he believed that iron eould be artificially formed 
in tlic combustion of vegetable matter. His Trariaius de maleria 
mediia, published posthumously in 1741, was long celebrated. 

His brother ('i.aude Joskpu, known as (ieoffroy the Miunger 
(16S5-1752), was also an apothecary and chemist wdio, having a 
consideralile knowledge ol botany, devoted himself especially to 
the study of the essiMitial oils in plants. 

GEOFFROY, JULIEN LOUIS ( 1 743-1S14), Prench critic, was 
born at Rennes in 1743. He studied in the school ot his native 
town and at the ColUHie Louis le Grand in Paris. lie took orders 
and fulfilled for some time the humble functions of un usher, 
event uallv becoming jirofessor of rhetoric at the College Mazanu, 
A bad tragedy. Caton, was acci.'ptod at Hu* Theatre T'ian(QiSy but 
W'as never acted. On the death of FJic Freron in 1776 the other 
collaborators in the Ainiee 1 1 If crane asked Geoffroy to succeed him, 
and he conducted the journal until in 1702 it ceased to apjiear, 
Geoitroy w'as a bkter critic of Voltaire and his followers, and 
made for liimsclf many enemies. An enthusiastic royalist, 
he ])uhlislied w'ith iTcroii's brother-in-law, the abbe 'J'iiomas 
Royou (1741-1702), a journal, J'Ami du rot (1700-1702), 
N.'hidi possibly did more harm than good to the king's cause by its 
ill-advised partisanship. During the ferror Geoftroy hid in the 
neighlionrhood of Paris, only returning in 1700. An attempt to 
revive the Auit 'r litt raire. tailed, and Geoffroy undertook the 
dramatic hniilUton of tin* fonrual des debals. His scathing 
criticisms had a success of notoriety, but their popularitv was 
e >hciiu'ral, and llie pulilication of them (5 vols.. 1810-1820) as 
Cours de It'll ratine dramatujiie proved a failure. He was also the 
author of a perfunctory Commeutaire on the w'orks of Racine 
prc’fixed to Lenormant's edition (1808). He died in Paris on the 
27ili of Februar)' 1814. 


GEOFFROY SAINT-HILAIRE, fiTIENNE (1772-1844), French 
naturalist, w'as the son of Jean Gerard Geoffroy, procurator and 
magistrate of Ktampes, Seine-et-Oisc, where he was born on the 
15th of April 1772. Destined for the church he entered the 
college of Navarre, in Paris, wlicre he studied natural philosophy 
under M. ). Frisson ; and in 1788 lie obtained one of the canoni- 
cates of the chapter of Sainte Croix at Ktampes, and also a 
benefice. Science, however, offered him a more congenial career, 
and he gained from his father permission to remain in Paris, and 
to attend the h^cturcs at the (.'ollege de France and tlie Jardiu des 
Idantes, on the condition that he should also read law. He 
aci'ordingly took up his residence at Cardinal Lernoine’s college, 
and there became the pupil and soun the esteeincil assoi iate of 
Iiri.ssoirs friend, the abbe llaiiy, I he mineralogist. Having, 
belore the close of the year 1700, taken the degree of bachelor in 
law, he became a student of medicine, and attended the lectures of 
A. P". de Imurcroy at the Jardin des Plantes, and of L. J. j\I. 
T )aul)enton at the ('olli^ge de P'rancc. His studies at 1 ’aris were at 
length suddenly interrupted, for, in August 1702, Haiiy and the 
other professors of Lenioinc’s college, as also those of the college 
of Navarre, were arrested by the revolutionists as priests, and 
confmeil in the prison of St lurmiii. Through the influence of 
J)aubcnton and others (ieoffroy on the i.|th of August obtained 
an order lor the reli ase of 11 any in the name of the Academy ; 
still the otlirr professors of Lhii tw'o colleges, save C. P\ Lhomond, 
wlu) had been rescued by his pupil J. L. 'rallien, remained in 
confinement. Geoffroy, ioresecing their certain destruction if 
they remained in the hands of the revolulioniats, determined if 
possible to secure their liberty by stratagem. Hy bribing one of 
the olficials at St Firmin, and disguising himsi'lt as a eommissioncr 
of priaoiis, he gained admission to his friends, and entreated them 
to effect their escape by iollowing iiim. All, however, dreading 
lest their di’liverance should render the doom ot I heir follow - 
captives the more certain, ret used the offer, and one jiricst onh', 
who was unknowm to Geoffroy, left the prison. Already on the 
night of the 2nd of September the massaiTi; of the proscrilied had 
begun, when Geoffroy, yet intent on sa\'ing the lile of his iriends 
and teachers, repaired to St Firmin. At 4 o'clock on the iiiohiiiig 
of the 3rd ol September, alter eight hours’ waiting, he by means 
of a ladder assisted the esca[)e of twelve eecli*siastics, not of the 
number of his acquaintaneii, and then the ajiproach ot dawn and 
the dischargi* of a gun diieeted at him w'jirned him, his chief 
purpose unaccomplished, to return to his lodgings. J. caving J*aris 
he retired to l^tjunpes, where, in conseijuence ol Ihi^ anxieties of 
W'hich he hud lately been the prey, and tiic horrors whuh he had 
witnessed, lie was lor some time seriously ill. At the beginning 
of the winter of 1702 he returned to his studiis in Paris, and in 
Man h ol the Iollowing year Daubenton, through the interest ol 
Hernardin dc Saint Ifierre, procured him the ofliee of siih-kee]jer 
and assistant demonstrator of the cabinet of natural hirjtorv, 
vacant by tlie resignation of 1>. (i. K. Ldcep^de. Hy a law 
passed in June 1703, Cicoflroy was appointed one of the twelve 
prolessors oi the newly i:onstituted museum of natural history, 
being assigned the chair of /oology. In the same year he 
busied himself with the foriiiation of a menagerie at that 
institution. 

In i7<>4 through the introduction of A. H. 'Fessicr he entered 
into correspondence with (ieorges Cuvier, to whom, after the 
perusal of some ol liis manuscripts, he wrote: “ Venez joucr 
parini nous le role de Linne, d’un autre legislateur de I’histuire 
nalurelle. ’ Shortly after the appointment of Cuvier as assistant 
at the Museum d’Histoire Naturelle, Geofiroy recti ved him into 
his house. The tw’o Iriends wrote togetlier live memoirs on 
natural history, one of which, on the classification of mammals, 
puts forw'ard the idea of the subordination of cliaracters upon 
which ('uvier based his zoological system. It was in a paper 
entitled “ Histoire des Makis, on singes dc Madagascar,'^ written 
; in 1795, that Geoffroy first gave expression to his vicw.s on “ the 
! unity of organic composition,” the influence <>f which is per- 
! ccptible in all his subsequent writings : nature, he observes, 
j presents us w'ith only one plan of construction, the same in 
! principle, but varied in its accessory parts. 
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Li 1 7<;8 Geoffroy was cliosen a member of the great scientific 
expedition to I'^gypt, and on the capitulation of Alexandria in 
August I Sot, he took p;:rt in resisting the claim made by the 
British general to the c'ollections of the expedition, declaring that, 
were that demand persisted in, history would have to rt'cord 
that he also had burnt a library in Alexandria. Early in January 
1802 Geoffroy returned to his accustomed labours in Baris. He 
was elected a member of the academy of sciences of that city 
in September 1807. In March of the following year the emperor, 
who had already recognized his national ser\’ices by the award 
of the cross of tlie h’gion of honour, selected him to visit the 
museurus of Portugal, for the purpose of procuring collections 
from them, and in the face of considerable opposition from the 
British he eventually was suceessful in retaining them as a 
permanent possession for his country. In 1809, the \ear after 
his return to Erance, he was made professor of zoology at the 
faculty of sciences at J^iris, and from that period he devoted 
himself more exclusively than before to anatomic il study. Jn 
i8j8 he gn\e to the world the first part of his celebrated Philo- 
Sophia analoiniqiie, the second volume of which, j)ublished in 
1822, and subsequent memoirs account fir the formation of 
monstrosities on the princij)le ol arrest of develo])ment, and of 
the attraction of similar ])arls. When, in 18^50, Geoffroy pro- 
ceeded to ai)p]y to the inverleljrata his \ lews as to the unity of 
animal composition, he found a vigorous opponent in (ieorges 
(!u^'it‘r, and the discussion between them, contiinu'd uj) to the 
time of the death t)f the latter, soon attracted the attention of 
tlie .scientific iJiroughout Europe, (fijoffroy, a s>nthe.sist, (‘on- 
tended, in acrordance with his theory of unity of f)lan in organic 
composition, that all animals arc formed of the same elements, 
in th<* sfune nnmher, and with the same (‘onnexions : homologous 
part however they differ in form and size, must remain associated 
in the same invariable order. With Goethe he held tlmt there 
is in nature a law of compensation or balancing of growth, so 
that if one orgean lake on an excess of development, it is at the 
e\'])(‘nsc of some other jiarl ; and he maintained that, .since 
nature takes no sudden leaps, even organs which are snj)eriliious 
in any given spc'cies, if they have jilayed an impt/rlanl ])art in 
otlier species c*f the same famil\', arc retained as rudiments, 
which testify to the ])enuanencc of the general plan of cr<‘ation. 
It was liis conviclioii that, owing to the (liiiditions ol the 
same forms had not been perpetuated since the origin of all 
things, alUmugh il was not his iielief that existing specaes an; 
becoming rnodifieil. (\ivi(T, wiio was an analytical oljserver of 
facts, admiltojl only llu* prevalence “laws of eo-e\i.Yteiice " 
or ‘‘ harmony ” in animal organs, and maintained tin* absedute 
invariability of sj)e(Mes, wliieh he (fiu'larcd had been created 
with a regard to the circumstances in which they were placed, 
eac'h organ contrived with a \'iew' t(j the function it had to 
fulfil, thus putting, in G(‘offroy’s considerations, the effect for 
the cause. 

Ill July 1840 Geoffroy b'ccanie blind, and souk months later 
he had a paralytic at tack. J-'roin that time his stren/.^h gradually 
failed him. Ih; resigned his cliair at the museum in and 

(lied at I’arii on the iglh of June t8|.|. 

Cieoffroy . Cutalof^itr drs mamtmfcrrs du Musi'um Katuoial 

d’llisi^nrc Katiiii'llc (iSi i), not quite t oiiipleted ; rJulosnphu' unaU*- 
miqitc l.i , Dcs onuiocs li^pnatonc', Ii8i8g and t 11., /Vs moustruo- 
sitr<> huwnint’s oic dt»it(nn' r/es oiuwnnh tes vt des 

oi^eaitx (ist ])t , ; .S//>' Ir primipc dc I'miiU dr noHpositinn 

oifiaiuqite (1828); Coins dr riiistoira natinello drs tnafuttiijifes 
(1829) ; Primipcs dc philf>sopJiir £o<'l>>{.^iqi!r ti8i«>) ; f'.tiidcs phnoes- 
sivrs d’tin uofnnilisle (i8;55) ; I'la^mciits in(}}Oiipliiqnrs (1852) ; 
Xfdious sYufJn'tiqnrs^ Jiistoi iqitrs et physioloniques dc philosophic 
naturelle (iS^8), and r)11i(.T works; al-o j)art ol the Dc^diptnoi dc 
I’Jif^Vpfc pm- In (oimoissiioi dcs siin/irs ( 1 821 - 1 8 ^i>) ; and, with 
l’’rt*d(!Tic ( iivii'T (177 ^ 18^8), a yoniifer biotlu.i ol G (’iiviei, Hislonc 
naiiiYeUc dcs ninouuifin'^ (} 1820 18^2); bevide.s nnineroiis 

jiapers on ‘-aali s\d))e('is tl)e anatomy of inai siijaals, nninn.ints 
and electrical li. hi-., the vertebrate llieory ol the ‘-kuli, the operciila 
ol lislic-,, b-T-cUolojj^y, pal.ieontcdogy and the iiilbieiici: ol biniounciiiig 
conditions in modil\ing animal foims. 

See I'/V, f)(irnu\, (f d'tlnnc s( iriiii fiqite d'j'iicniir Crnffiuy 
Jfilniic, piu son pis M Isidtoc (icnffioy Snini-fhlnni (l'ccrj-> and 
Strasbui", 1847), to which is iqipended n list of (b'offiov's Vvcrks ; 
and jolv, in nni-jei scllr, i xvi (i8y.). 


GEOFFROY SAINT-HILAIRE, ISIDORE (i8o5»icS6r), J rench 
zoologist, son of the ])receding, was born at Paris on the lOth of 
December 1805. In his earlier years he showed an aptitude for 
mat hematics, but event uallv he devoted himself to the study 
of natural history and of medicine, and in 1S24 he was ay)poinled 
assistant naturalist to his lather. On the occasion of his taking 
the degree ol doctor of inedii iiu* in SepleinlxT 1821^ ho read a 
thesis entitled Proposiltons sur la monstruositc, constdare rluz 
I'homme cl Ics ammaiix \ and in j 832-18^7 was published lus 
great leratological work, llisioire ^hiiralr rf par/hulithc ilcs 
anomalies dc L' organisation ehez L'homme el les animaux, 3 \ols. 
8vo, with 20 plates. Jii jS 2(> he delivered for his lather the second 
part of a course of lectures on ornithology, and during the three 
lollowing years he taught zoology at the Athence, and leiatology 
at the Ecoie j)r:i.li(jtie. lie was elected a member of the academy 
of s(‘ienees at Paris in 1833, was in 1S37 ajjpointed to ait as 
deputy for his father at the faculty ot sciences in Jkiris, and in 
the following year w^as sent to lionleaux to organize a similar 
faculty tlien*. lie became successively insnec'tor of the ac'ademv 
ol Paris (1840), protes'ssor ot the museum on the retirement of 
his father (i8.ji), inspector-general of the luuvcrbity (181 (), 
a mcm 1 )er of the royal council for jiublic iurdriK lmn ( and 
on the deatli of If. M. D. de Blainville, professor of zooloev 
at the finality of sciences (1850). In 1851 he founded the 
Acclimatization Society ol Ikiris, of which he was jiiasMdeiit . 
Ii(;died at Pans on the lolh ol ovember j.S()i. 

Tle'.nles the al)nv(* nuMilionef] Mojks. 1h‘ wiob- / ssms dr v/c/;.',' 
gtoiiiilr. (i8|i); I’lr . . , d'fdinuir Saint llifnnr (18^7); 

Aiclimatdtion rt donirsfu nthoi tlrs aniinnn\ iitilcs (i8j«>, .\{\i - «I , 
i8()i) ; Lrthrs siir Irs snh'^tnni rs nUnirntonrs ct pnitit itln irnind it> 
In iiiindr dt ilirmf (1850) ; .oul lirjinit Hiitnirfh fn’in'iolr t/ts li^oic^ 
cignniqucs vols , i8f, | i8()2y whu li w.e- not quib* <om])l*le(l 
lie w’as the imflioi also ol various oii /,o(‘Ii)|’N', toni|nMti\e 

anatomy and ]>.dai‘Oul(slogv- 

GEOGRAPHY ((h. yij, earth, ami y/>ii'/>f(r, to writ(’). the 
exact and organized knowfislge of the di-.tnb!ition of jiheiK/incna 
on the surface of the earth, d'lx' lundauK'nlal basis ol geom-apliv 
is tin; vertical n'liif of the carih's crust, wliK.h conln^ls all 
mobile distributions. The gran(lt.T fealup's of the rc'lii'l ol the 
liiliosphere or stony enisf of the earth control the distribution 
of the hydrosphere or ('olksgi'd waters whn h gather into tin* 
hollows, filling them u|) to a height, corresponding t(» the voluiru , 
and thus ]n'odueiug the important practicil duision ol tin' 
surface; into land and watia. The disl ribulion ot I fie mass of 
the atmosiihere over t!ie surhut^ of tlie cartli is alst) (onirolhil 
by the relief ol the crust , its greater or le.ss(‘r density at the siii la(.e 
cornsponding to the lesser or great(.T elevation of the siiibne. 
'riie .simjdKilv of the zonal disiribiition of solar en(*rgy on the 
earth's surfac't', which woufil cluira(‘lerizc a unilorin /dvT(, is 
entindy destroyed by the dissimilar as lion of laud and w.ilei 
w'ilh regard to riidiant heat, and by the influence of ( rust -forms 
on the direction of the resulting circulation. 'The inlhunce of 
physical environment bec()ine> cfi'.ncr and stronger when the 
di.slribiilion of pl.mt and animal lib* is considered, and if it i.s 
less distinct in the ca.se of man, the reason is lound in the modilu a- 
lions of ern iron men t consciously [irodiu'ed hv liuinan (dfiut. 
Geograjdiy is a synthetk* .science, di pendent for the dai s with 
w'hi('h it deals on Ihc results of specializcal scieof es < b .'.s 
astronomy, geology, occaiiography, ineti '‘ri'logv, l)i(»logy and 
anthropologvb as well as on topograplm al description The 
physical and natural seieiv es aiT com eru(‘d in geography only 
so lar as tliey deal with the forms of the eurtlTs surface, or as 
regard.^ the distribution of j>lieuomcna. 'I'he distin(ti\e task (d 
geography as a science is to investigate llu* (amtrol exercise d by 
the crust-forrns directly or indireitly upon the various n;; bilf 
distributions. 'J’his give.-, to it unit) and detinilcness, and r( iiders 
suirerfliious the attempts liial li.ive been made* from lime to 
time to define the li’iuts w'lueli di'dde geograpliy Ir-orri geology 
on the one hand and from history on tlie oilier. Il is essential 
to elassifv th(‘ sul)j(‘ct-Tnat ter of g^eograyrhy in sudi a manner as 
to gdve proimneiiee not only to facts, but to their mutual relations 
and their natural and inevitable ordc'r. 

7'he fundamental conception of .geo;/raphy is form, including 
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the figure of the earth and the varieties of crustal relief. Hence 
mathematical geography (see Map), including cartography as 
a practical application, comes first. It merges into physical 
geography, wliich takes account of the forms of the lithosphere 
(geomorpholoL'v), and also of the distribution of the hydrosphere 
and the rearrangements resulting from the workings of solar 
energy throughout the hydrosphere and atmosphere (oceano- 
graphy and climatology). Next follows the distribution of plants 
and animals (biogeography), and finally the distribution of 
mankind and the various artificial boundaries and redistributions 
(anthropogeography). The applications of anthropogeography 
to human uses give rise to political and commercial geography, 
in the elucidation of which all the earlier departments or stages 
have to be consiilered, together with historical and other purely 
human conditions. The evolutionary idea has revolutionized 
and unified geography as it did biology, breaking down the old 
hard-and-fast partitions between the, various departments, and 
substituting the study of tlie nature and inlluencc of actual 
terrestrial environments for the earlier moti\'e, the fliscovery 
and exfdoration of new lands. 

fllSIOKY OK (IJiOCiK MMirCAL TuiiOUV 

The earliest coiiceplioas ol the e.iitli, like those held by the primi- 
tive pcoph‘s of till- prc'ient day, aie ihllicidl to discover and almost 
iinjiossiblc fidly to pfrasp. Early Kcneralizatioiis, as tar as they wi're 
maile from known facts, were usually expressed in symbolic langu.ise, 
and for our present ])Uipose it is not ])rotitAbl<‘ to speculate on the j 
underlyiu^j Irutiis whicli may soriudiiues be suspected in the old 
mvtholoKical cosmogonies. 

riie lu st deimite geographical theories to affect Iho Avestern wot Id 
were those evolved, or at least first expressed, by tlie Greeks ‘ 
Tlu‘ e.irliest theoretical problem of geographv AAas the 
form ol the e.irth. The natur«d sup]>ositioa that the (sirth 
is a flat ihsk, circiilai or elhttliud in outline, ha<l in tlu* 
tune of lloruer ac(piired a sp<*eial detinitcness by tlie 
ml loductioii ol the id<M o» the ocean riv<‘r hounding the whok*, an 
application ot im])erlecllv understood olisei vat ions, 'lhales of 
Miletus IS claimed as the tirst exponent ot the idea of a 
spluTKal earth ; hut, although this does not a[»pear to be 

0 omcr. Ijjc, discipli' Anaximander (< . 580 11. c.) ]>ut 

lorvvard the theory Unit the earth had the figure of a solid body 
hanging Iteelv m the leutre of tlie hollow sphere ol the stair\ heavens. 

1 lie PylhagoriMii school ol pluloso|»hers adopted tlu* theory ot a 
sjolierical isirtli, but Irom met.i])hvsical rallu'r tliaii scientilie reasons ; 
their < onviucing argument was that a sphere being tlie most perlect 
solid ligun* was the oiilv om* worthv to ( iiTumsenhe the dwelling- 
jilace of mail. The di\ isioii ol the splu iv into parallel zones and 
some ol the coiisetpiences ol lids generalization seem to havi* pre- 
.sented Iheniselves to Parmenides (r. 4 v> u c.) ; but tliese ideas did 
not iiitbieiice the Ionian sclun)! ol pliiiosojihers, who in their treat- 
ment ot geography ]>n*t«Mn'd to deal with tacts demonstrahlij l>y 

travel rather than with speculations. Thus lleiataeus, 
eta claimed by 11. F. To/er - as tlie lather 01 geograpliy on 
aciount of his or general treatise on the e.irtli, did not 

advance beyoiifl tlie primiti\e conception of a ciicular disk, tic 
systematized the form ot the land w'illiiii the ring ot ocean — tho 
oi\ 011/1^1^17, or habitable woild by lecogiii/ing two continents: 
EuioiK* to the north, and Asia to the south ot the midland sea. 
H d t Herodotus, ecpially oblivious ol the .sphen*, crituized and 
era o us. eircular outliiu' ol the ocktimeni’, which he 

knew to lie longer from east to west than it was Inoad from north to 
south. He also pointed out reasons tor accepting a dii'ision of the 
land into three coiiliueiils Europe, Asia and Africa. He\ond the 
limits ol his personal trawls Herodotus a]»plied the cliaractoristically 
Grei'k theoiy ol svmmetry to complete, 111 the unknown, outlines 
Th Id kinds ami iivers analogous to thos»" which liail been 

explored. Svmmetry was in tact lire first geograpliical 
^ ett^' theory, and the elkrt ol Herodotus's hypothesis that the 

^ Nile must flow tiom west to east heloro turning nortli m 

ord<'r to lialaiice the Danulie running from west to east hetore turning 
south lingered in the inajis of Atrica down to the time of Mungo 
Park.* 

To Aiistoile (^84 ^22 11. c.) must he given the ilistmction ot lound- 
mg scientific geogiaphy. He demoiisti.ited the .sphericity ol the 

^ coiuise sketch ot the whole history of geogniphical method or 
theory as distinguished liom tin* history ot geogr.ipliical discovery 
(see later section ot this aiticle) is only to he touiul in the intrcaliictum 
to 11. Wagner’s Lrhil itih ilt i , vol. i. (Leipzig. u)<h>), 

which is in every way the most com]>lete tieatisi* on the principles ol 
geography. 

- }list(>iy of Ancient Geof^uiphy (Cambridge, 181)7), p. 70. 

'* See L L Myres, “ An .\ttemi>t to reconstruct tlie Maps u.scd by 
Herodotus,” Cico*^>(if^hiCiil Joitnuil, viii. (i8g0), p. 005. 


earth by three arguments, two of w’hich could be te.stcd by obser- 
vation. These w'cre : (i) that the earth must be spherical, because 
ot the tendency of matter to fall together towards a com- 
mon centre ; (2) that only a sphere could always throw a . 
circular shadow on the moon during an eclipse ; and (3) g^/ggre 
that the shifting ot the horizon and the appearance ol ^ 
new' constellations, or the disappearance ot familiar stars, as one 
travelled from north to south, could only he explained on the hypo- 
thesis that the earth was a sphere. Aristotle, too, gave greater 
dcfmitene.ss to tlui idea ol zones conceived by Parmenides, who had 
pictured a torrid zone uninhabitable by reason ol heat, two frigid 
zones uninhabitable by reason of cold, and two intermediate temper- 
ate zones tit for human occupation. Aristotle deliiied the temperate 
zone as extending from the tropic to the arctic circle, but there is 
.some unct^rtainty as to the yirecise meaning he gave to the term 
” arctic circle.” Soon alter his time, however, this conception was 
clearly established, and with so large a generalization the mental 
horizon w'as w'idened to conceive of a geography w'hicli w.is a .science. 
Aristotle luul himself show'ii that in the southern temjiiTate zone 
winds siiiiilcir to those of the northern temperate zone sliould blow', 
but Irom the opposite direction. 

While lilt* theory ot the .sphere was being elaborated the cflorts of 
practical geograyihers w'ere steadily directed towards ascertaining 
the outline and coiiliguration of the ockumenc, or habitable 
world, the only portion of the terrestrial surface known ^ 1 
to the ancicuits and to the medieval peoples, and still 
retaining a shadow of its old moiiopol}' ol geographical y* . ^ 
attention m its modern name ot the “Old W'orkl.” The 
fitting ol the i/ckitmenc to the sphere was the second theoretical 
prol>lem. The circular oulhiie had given way in geograpliical 
opinion to the elliptical with the long axis lying t'ast and west, and 
Aiistotlc W'as inclined to view' it as a very long and relatively narrow' 
band almost enciicliiig tlie glolie in the temjierale zone. Ilis argu- 
ineiit as to the iiarrow'iiess ol the sea l)<*tw'<'(‘n W'est .Xlrica and East 
Asia, Irom the occurrence ol ek'iihants at both extremities, is diHicult 
to iimlerstand, although it sliows that he looked on the distrihution 
ol animals as a problem ol geograpliy. 

Pythagoras had speculated as to the existence ol antipodes, but 
it w'a-. not until the lirst ajipioxiiiiately accurate measurements ol 
the globe .ind estimates of the length and breadth ol the 
oekmncnc were made by Eratostliem-s (c. 250 u.c.) that 
the lai t that, as then know’ll, it occupied le.ss than a quarter ^ 

ot the suriai e ol the syihere w'as clearly recognized. It was 
natural, il not stiictly logical, that the ocean river shouhl he extended 
from a nariow' stieam to a woild-iunluacing .sea, and here again 
Ciieek theory, or rallu*r kincy, gave its modem nanit* to the greate.st 
feature ol the globe. The okl mstmcli\e idea of symmetrv must 
otten have suggested other ockumcne b.ilancing tin* know'll world 
in the othei quai leis ol I lu‘ glolu’. The Stoic philoscijiheis, cspi'cially 
Crates ol Mailus, arguing from the love of nature lor life, ydaced an 
oekumene in each cpi.irter ol the sjihere, the threii unknown woiltl- 
islands being those ol the .Autoeci, Perio(‘ci and .\uti])odes. This 
was a tluory not only attractive to the philosoydiic»d mind, hut 
eminentlv adapted to promote exjdoralioii. It had its o]>poiients, 
how'over, lor Herodotus showed that sea-basins existed cut oft from 
the ocean, and it is still a matter ol controversy how lar the pre- 
I’toleinaic gi'ographers believed in a W'ater-coniiexioii b(‘tween the 
.\tlcintic .iiid Indian oceans. It is (|uite clear that PoiniiOnius Mela 
{o. \ o. 40), lollow'iiig Strabo, held that the southern temperate zone 
conlainetl a habitable land, which he designated by the name 
Antu httunies. 

Aristotle lelt 110 work on geography, so that it is impossible to 
know' what tads he associ.itoil with the science of the earth’s surface 
The word geograjiby did not appear helore Aristotle, , 

the first use ot it hidug in the llcpi Kocrfiiov, which is one * 

of the w'ritmgs douhtluUy ascribed to him, and IL Berger / 

considers that the exjire.ssioii was inf induced by Enitos- 
theiies,* Aristotle was ciut.imly couveisant with many '' *^’^** 
lads, such as the lorm.ition of deltas, coast -ero.sion, and to a certain 
extent the depeiukuice ol yilants and animals 011 their physical 
surroundings. He lormed a comyireheiisive theory ot the variations 
oi climate with kititude and season, and was convinced of the neces- 
sity ot a circulation ot water betw-eeii the sea and rivers, though, 
like Plato, he held that this took place by w’ater rising from the sea 
through crevices in the rocks, losing its dissolved .salts in the proce.ss. 
He speculated oil thi* ditlerences in the character of raci*s of mankind 
living in tlilferent climates, and correlated the political forms of 
communities with their situation on a seaslion', or in the neighbour- 
hood ol natural strongholds. 

Strabo (t . 50 u c.-a.d. 24) follow'ed Era tost heiitv rather than 
Aristotle, but with sympathies w'hich went out more to the human 
interests than the mathematical basis of geography. Ih; strabo 
coinpih'd a very remarkable work dealing, in latge measure 
from ]H*rsonal travel, witli the countries surrounding the Meditcr- 
I ranetiii. He m.iy he said to have set the pattern which w'as lollowed 
i 111 succeeding ages by the compilers of ” political geographies ” 


1 * Gcschichte der wis^emchaftlichen Erdkxinde der Gncchen (Leipzig, 

; Abt. 3, p. 60. 
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dealing less with theories than with facts, and illustrating rather than 
formulating the ])rinciples of the scienet*. 

Claudius l*tolemaeus (t . a.d. 150) concentrated in his writings the 
final outcome ol all Greek geographical learning, aiul passed it across 
Ptolemy middle ages by the hamls of the Arabs, 

to form the starting point of the science in modem times. 
His geography was liased more immediately on the work of his 
predecessor, Mariniis of Tyre, and on tliat oi Hipparchus, the 
follower and critic oi Kralostlnun's. It was the ambition of IHoJemy 
to describe and represent accurately the surlace of the oekumetn\ 
for wliicli ]nirj)ose he took immense trouble to collect all existing 
determinations of the latitude of places, all estimates ot longitude*, 
and to make every iiossiblc rectification in I lie estimates ol distances 
by laud or sea. His work was mainly cat togra])liical in its aim, 
and tiicory was as tar as possible excludi*d. 'I'lie symmelrically 
placed hypothetical islands in the great continuous ocean disappeared, 
and tlic oekiimene ac(iuired a new form by tlie representation of tin* 
Indian Ocean as a larger Mediterranean coin])lelelv cut olf by land 
Irom the Atlantic. Tlie terra inco{>niia uniting Africa and Farther 
Asia was an im fortunate liyi>othesis wliich lielped to retard explora- 
tion. Ptolemy used the won! (ieof;raphv to signify the desciiption 
of the wliole nvkumoie on inallieinalical [uimiples, whih^ 
firaphy signified tiie fuller de.scrifiiion of a jnirticular region, and 
topography the very detailtul description of a smaller locality. He 
introduced the simile tliat geogiapliy rejuesented ;m artist’s sketch 
of a whole portrait, while chorograjiliy con espoiided to the careful 
and detailed drawing ol an eye or an ear.^ 

The Calipli al-Maiiiuii (i . a.d, 815), the sou and successor of 
Hariin al-Ti.ishul, caused an Aiabic vei.sioii of Ptolemy’s great 
astronomical work (Si'^ra^ts fxfyoTTr}) to be made, which is known 
as the Altnageat^ the w'ord b(‘iiig nothing more than thetir fi^yltTrr) 
with the .Arabic article at firelixed. 'file geography of Ptolemy was 
also know'll and is constantly o-lerred I0 by Aral) wriler.s. The 
.Arab astronomers nieasiirt'd a degiee on flu* jdains ol Alesopotainia, 
tliereby deducing a fair ajiproxiniatioii to llie size ol the earth 
'file caliph ‘.s librarian, Al)ii Jal.ii Aluluninn.id lien Mii.s.1, w-rote a 
g(!Ographical w’ork, now unlortunalely lost, entitl'd h'a\in el (“ A 
Description ol the Woild "), whicli is ollen relerred to l>y .subsecjiient 
writers as having Ix'en coinfiosed on the rnodef ol that ol Ptolemy. 

Idle middle ages .saw geografiliical kiu)W’ledg<‘ die out in ('hristen- 
doni, allhougli it retained, tlirough the Arabic translations of 
_ . Ptolemy, a. ceit.iin vitah1\ in Islam. 'Ihe v<Tbal inter- 

. ^liretalioii of Senpture led Pactantius (f. a.d. 320) and 
middle eccl<‘.si«istics to denounce the sjiherical theory of the 

earth as heretical. The wretched suliterluge ol ( osmas 
^ ’ (< A.D. *;5o) to exjdaiii the phenomena at tin* ajiparenl 

movements ol 1 In- sun by means of an eartli modelled on the jilaii 
of the Jewish 'J'abernacle gave place ultimately to the wlieel-ma]).s 
'the T in an ()— which ie\ cried to the i)rimitive ignorance of the 
times of Homer and llecalaeus.- 

The journey of Alaico JNilu, the increasing trad<‘ to the East and 
the voyages of the Arabs in the Indian Ore, in prepared the way for 
the reacceptaiice of Ptolemy’s ideas when the s<*aled books ot the 
(ireek original w'en* ti'anslaled into Palm by .Angelas 111 1410. 

'J'lie old arguiiu-nls of Aristotle and the old measineTuents of 
Ptolemy w'ere used by 'foscanelli and Folumlnis in urging a weslw'ard 
n $ I f voyage to India; and mainly on this account did the 
Kev va or crossing ol the Atlantic rank higher in the history of 
xeograp gt'ogiajjhy than the laborious feeling out ol the 

i.oa.st-line ol Alrica. Hut not until the vovag<- of Magelhin sliook 
the .scales from tlie <-yes of Eiiiopri did inodein geogra])hy begin to 
advjince. Discovery had oiilriin theory ; the rii.sli of m*\v facts 
made Ptolemy practically obsolete in a generation, alt<*r ba\ ing been 
tlie fount and origin ol all gi'ograjihy lor a millennium. 

The earliest evidence of the reincain.ilion ol a sound theoretical 
geography is to be lound in the text books bv Peter Apian and 
Aoinnus Miiii.ster. A])ian in his i osaut^rapIiK us lihet ^ 

^ * ])ut)li.shed in 1524, and siib.seqnenth editecl and ad<lc<l to 

liy fiemrna Fiisnis under the title of L tKsmographia, l).ise<l tlie whole 
.science on nialliematic.s and mea.su ic men 1. He lollowed Ftoli'iii}' 
closely, enlargnig on his distiiiclion Ih Iwu'ii gi*<)graphv and (.holo- 
graphy, and exjire.s.sing tlie ailistic au.ilogy in a rougli diagram. 
This .slender distinction w'as made much ol ]»v most .siibseipienl 
W'riiers until N.dh.mael Carjicnter in 1^25 pointed out that tin* 
diffi'ience between geograjdiy and chorography \».is .simply oik; of 
dt'giee, not ol kind. 

Sebastian Miiiisler, on the other band, in his C o^mographia 
unieersalis ot 1544, iiaid no regaid to the luathematiud basis of 
Miinster fs^"<^KDij)hy, but, follow'ing the model of Strabo, di*scribed 
tin; world .minding to ils dillerent jiolitical divisions, 
and entered with grc.it zest into the (pieslinii ol the ])roduclions 

' Builbury’.s Jlistiov of Auiieut (icogtaphy (2 \ol.s., J^ondon, if'yo), 
Miiller’.s GcograpJn (tNiea miumrs (2 voLn., I’aii.s, icSDi) and 

Berger's Gesihuhte ito u'issensihaftlnheu l.ulhmuie dn Cniechen 
(4 vols., Ia‘ij)/ag, iS87-iS(_> 3) aie .standard authorities on the Greek 
geographers. 

* The period of the early middle ages is d(.*aU with in Beazley’s 
Daivn of Modern Geography (London ; p.irt i , iHtjy ; ji.nt ii., J(»oi ; 
part iii., loob) ; .see also Winsledt, Cosmos Jndicoplcustcs (iqio). 


of countries, tind into the manners and costumes of the variou.s 
peoples. Thus early commenced the separation between wdiat were 
long called mathematical and political geograjihy, tlu' one subject 
appealing mainly to matheiuatieians, tlie other to histoii.ms. 

Throughout the lOlh and 17111 i t ntuiies the rapidly accumulating 
store ol facts as to the extent, outline and moimlain and iner 
systems of the hands ol the Ciirth were put 111 order by the gmeration 
of cartographers of which Mercator was tlie chiel ; but the wiitings 
ol Apian ;ind Miin.sler held the lield lor a himdu'd yeais without .. 
.serious rival, imle.ss tin* m.iny anuotattsl eiiitions ol IMolemy might 
be so considered. Meanwliile the mw l.uts w<ie the subject ol 
original study by ])hilo.soj)hei.s and by iJiaclu al men w ithoiil releretice 
lo clas.sical traditions. B.icon argued keenly on geogiaphiiail 
m.itteis and was a lover ol majis, in which he obser\ed .viul leasoued 
111)011 such lOM'inblaiices as that belw'i*en the outlines ol South 
.Aiiieiica and \lrica. 

I’liilip ('Inver's Introdiiitio in gct)giapJnani univcisani tarn reteiein 
(fitani nm'uni was published m i(>24. (feogra])hv 1 k‘ define d as 
i “ the de.sciiplioii of the whole (*arlh, so fai as it is known niuverlus 
I to us “ It is ilistinguished lioin cosmography bv dealing 
I witli the earth alone, not with the imiveise, and from chorograplii' 

, .iiid topograjiliy by dtsilmg with the whole earth, not with a count ry 
or .1 place. "J he Inst IjooK, ol lourteeii shoit cJ)a])teis, is concemed 
wilh the general ])io]H ilies ot the globe ; thi* r»*iuanimg six books 
treat in con.siderable detail ol the couutiies ol Fiiiope and of the 
other continents. K.ich eoiintw is desenbed with ]).ii licular regaid 
lo its ])c‘0])le as well as to its surtaie, and the jiioiiiiiienee given to 
! the human ('lenient is oi spici.il interest. 

A little-known book wbu b .ijuxmis to li.i\e esca])ed llu- attention 
ol most writers on the hisloiy ol modem geogiapliv w.is juil>bslied 
.it Oxford ill injr, |,v Natb.ni.iel ( ai))eiiiei, fellow ^ 

Exeter Collegi', with liie title (oogi nphic delineated fo}th ^ ^ * ' 

/// 7 'u'O Booties^ I ontniiung the Spheihall and Topuall paifs theteoi 
Jt is dtscuisive in its style .ind xetlio.se ; but, ('()n-.ideNng the pi iiod 
at Aviiic li it a])ptMi(Tl. it is lemaikable loi tl)< stiong loniinon sense 
displayed b\ tin .nilhor, his ((nnpaiati\e liei'dom honi ()ie|iidn(*, 
and his linn apjilii ilion ot the methods ol siientiiK le.i.sonmg to 
the iiitei juidatiou ol jihenoini’u.i. Hasmg bi-. woik on the jiimiqiles 
ol JMoleniv, he biiiigs togellier ilhisti.itions liom the most reieiit 
travellers, and dins not hesilati* to lake as illustiative cxamiiles 
the lamili.ir city ol Oxlord .lud Ins native* county ol Devon lb- 
divides ge()gia]>ii\ into 'J he Sf>hnit,d J\nl, or tii.it loi the sindi’ ot 
winch m.if henialii s .ilom* is riTjuiud, .uid the 'Joputd l\nt, 01 the 
desciiplion oi tlie pliy.-.ic.d ri'Iations ol jiart.^ ot lla* eaitfi’s sin hue, 
pivtenmg tins division to tliat t.ixoiiied |)\ the .1111 lent geogr.ijiJiei s 
— into g(*ni*ral and speeial. It is (bstmgiiislied liom otln 1 Fnglish 
gi*()gr;ij>iiical book.*, ol thi* penod l>v ('onhinng .ittiiUion lo tin* 
piincipJes o^ geogi.ijilj}’, and not descrilung llu loimtnes ol tlu' 
world. 

A mill'll moie imjiortanl W’ork m the history of geograpinc.d 
midliod is till itCitgraphia geneialis ol Bi'inliaid \ari*nins, a (leiman 
medical doc tin ol Leiden, wlio died at the .igi* ol tweiitv- 
I’lglit III 1D50, tile year ol tlu* piililicalion of Ins book. *^*" "*• 
Allnougli lor a time it was lost sight ol on the (ontinent, Sn ls.uic 
New’liui thought *>() liiglil> ol tins liook tli.il he pieji.iied an annotated 
edition which w as ^mblislu'd m ( ambridge m 1072, will\ tlie addition 
ol tJie ])lates w'fiuJi liad been ])l.innid by \ arenius, but not ])M>(liiie(l 
by the; oiigiiial juibiisliers. “ 'I'lie ii‘asoii why tins great man took 
so iniicli care in i (directing and piililishiiig oin .intlior was, becaie.i 
he tjjought liini ii(Tess.iry to lie lead l.\' liis andieine, tli- young 
gentJc'inen ol (.'amlindgi-, w'liije he w.is deir ering lectme.on tiu- .anu- 
hub)ect tiom the Lne.i'-i.ui ( hair " Tlie tn.Uise ol X.neiinis is ,i 
model of logical anangemeiit and leise expres.sion ; it is a woik ol 
science and of geniu . , one ol tlie tew ol ilial age wlm h (.in .still be 
studied with jiiolit. Tlu* Engbsji tiaiiskition lendeis the delinilion 
thus : ** (ieogiaplix is tli.it p.iit o) mixed mathematn s which exjilanis 
llu; stall* of till- e.irth and ol its ]).li1s, dep(*iidmg on (ju.ini it > , mz 
its ligure, pl.ui*, inaginlude and motion, w'ltli llu* celestial ajijieai- 
;ini(*s, Ac. I 5 \ some it is taken in too limited a sense, (or .1 ban- 
iii *.i iiptioii ot the .seyei.d countries , and by otiiers too exteiisivelv, 
will) along with .-uoh a di‘.scriptiou would haxe tlieii jiolilic.il con- 
slitutiim." 

Vareiiius w.'Ls reluctant lo iiicliKh* tlu Imm.in sid<- ol geogi.qiliv in 
hi.s .sy.*4eiu, ,iml onlx' allow'ed it as a l oiices^.iun lu ( iisloiii, and in 
ordei to .iltiact readi rs b> iiujiarling inleir*l lo tJje slemer details 
oJ the silence llis division ol giogiajiliy was mlo two jiarts {1 \ 
(ieueralor uuixersai, de.duig with the earth 111 geiu i.d, and exjil.immg 
its juojierties w itlioul reg.ud to ]).iitii ulai coniitnes, .iiul (11 ) ‘'pi(i..l 
01 jiarlicukii, lUalmg witli e.icli i omitrv in linn Irom the e]iorogia])hi- 
c.il or to]K)gi.Lj)lni al point ol vu w, (leiieral geogr.qiliy was dnided 
into -(j) the Ahsi>/iil( jMit, dialing witli tlie Imin, diimnsions, 
])i)silion and siibsl.inie o) liie e.iitli, the (list i ibiition of l.inil and 
w.iter, mountains, woods and deserts, hvdrngi.iphs (iniliulmg .ill 
the waters ol tlu earth) and tlie atmospiien* ; (2) tlu- Brhitirr ])art, 
iiiiJndmg tin* itf'-slial properties, i e. latjliuli, ihmate /one.s, longi 
tilde, Ac ; .iiid ID fhe C ompaiuiive jiart, winch “lon.sider.s tin 

■' b'loiu ti.msJatoi s jneiace to the English \ ersion by Mr Diigdale 
(i/n)i entitled A C'implefe S^ s(cm of GrneKil Geography, n'vised 
1 by i>r Feter Shaw (London, 17/5^). 
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partiriilcir^» arising from conii)aring on<* part with nnotht*r ” : but 
iiiuli r this head llio qiK'Stions discussed were longitude, llu* situation 
an<l di.'.taiu'es of places, and navigation. Varcnius does not treat 
of special geography, but gives a scheme for it under three heads — 
(i) Tcrrc'yiria/, inchiding position, outline, boundaries, mountains, 
mines, woods and d^*serts, waters, fertility and tniits, and living 
cniatures, Lrlrstial, including appearance of the heavens and 
the climate ; { 0 Jlmnan, but this was added out of clofereiice to 
usage. 

Iii.s sy.stem of geogra])l)y founded a new epoch, and the book - 
translated into Englisli, Dutch aiifl r'rench- was tlie unchallenged 
.staiidaifl lor more than a century. The framework was capable ot 
accommodating it. self to new tacts, and vva.s indeisi lar in advance 
ol the knowledge, of ll»e period. The metliod included a recognition 
ol tin* causes and eltiTts ol jilienomeua «is well as tlie mere tact ol 
then occurrence, and ‘or the lirst time the importance of the vertical 
rebel ol the* Jund was lairly recognized. 

'Hie pliysic d salt- of geograi)liy continued to be elaborated after 
V’aienius’s mellKids, wliile the historical side; was clt‘veloped se])ar- 
atelv. Hotli braiiclu's, allliough ennclied by new facts, i(‘maiiied 
stationary so far as method is concerned until nearly the end ot the 
iSlh century. The compilation ol “geography books” by unin- 
slnicied \\nteis led to the jjeriiicinus lialut, whicb is not yet wholh" 
oven oine, <}\ reducing the gentT.'il or “physical” part to a fi‘w 
]>.iges (j 1 cone entraled iiilormation, and expanding particular 
or “ jjolii I'^al “ pari by i’U hiding unrevised travellers’ stories and 
MiuniK d desci iptioiis ol the various count ti(‘s ol the woild. Such 
booU^ \.r!i- 111 i.ut not geography, but nieiely conipre-.sed travel. 

'1 he u'‘\t iiiaiked advaiite in tlie theoiy fieogr.ajihy may be 
laKeii as the ueaily *.iriMillan(’ous studies ot tlie jitiysical ea:*t)i 
/l'» n e.iirie{| out by the Swedish clieinisl, Torliern Ilergman, 

srg tan, under the im]»ulse ot Linnaeus, ami liy the Gi-rman 

philosopher, Imni.iiuiel Kant. Bergman’s l^hvsual /)cs' ripiion of 
the h.inth was published in Swedish in lyoo, and translated into 
I'lugJish in I'/'/z and into (h-rnian in 1774 II is a plain, straigfd- 
lorward de^.ciiption the globe, and ol the various plienonien.i 
ol ttie suiface, (kMling oiilv with delinitely aseertained farts in the 
n.itiiral older dt then relatioiishijis, but avoiding <iny .svstematic 
cJassiiK'alion 01 even delmilious 01 terms. 

'I'he problems ol geogr,ipiiY been liglitoued by Iht* destructivi* 
ciitieism ol the k'n'm li cartograiiher D’.Xnvilh* (who liad purge 1 
Kaat woild of the last remnants ol tradition.d 

l.icl un\erilied li\ modern observ.ations) and reiideied 
richer liy the dawn ol the new era ot .scientilii travel, when Kant 
brought his logical powers to beai upon them. Kriiit’s lecture*- on 
]>hysical geography were deliveied m llu* iiniv’ersity of Ki'migsberg 
from i70r, rniwards • Geogniphy ap])ealed to him as a vsiln.dile 
edue.dioti.il (li*.iaplme, the joint loimdation with autliiopolog) ol 
lliat “Iviiowle'lge ol llie woild ” which was tin* n’jaill ol reason 
ami e.xpeiience. In this connexion lu dividi'd the ('oimnunii .ition 
ol e\|)erieni e Irom om* person to atiolliei into two categoiies the 
iianati\(‘ 01 histoiical and the desci iptive or geographical ; botli 
hi-.tuiy am! geographv l>eiiig viewed as descu|»tious, tlie loimer a 
descrijition m ordei ol time, the latter a description m order ol 
spice. 

I’hvsical geogra])li\ he viewed as a siiminaiv ol u^diire, tlie basis 
not onlv ol lii.story Imt .dso ol “ all tlu* other p(v>sihlr geographies,” 
ol winch In* eiiumeiates live, vi/ (1) Mathcnintical which 

»h*als with the tonn, .si/e and mov'emenis ol tlie c'artli ami its place 
Ml the s()Iar system; (j) .!/<>;,// "lagia/dn’, or an an oimt ol tin* 
ditteient customs and cliaracteis oi mankind according to tin* region 
they inhabit ; (0 gc.'gia/5//\’, the divisions acaonliiig to 

tiieir organized goveniiueiits ; (|) Mrniuitifc gCi)graA)//v, dealing 

with the trade m the surplus jirodiuis ol countries, (5) Ihcuhii^iKtl 
01 the distribution ot religions. Hi-re there is a clo.ir ami 
lonual statement ot the interaction and causal relation ol all the 
phenomena ol distribution on the e:ut li’s siirlace, including the in- 
tliK'iict' ol jihvsic il geogi.iphv upon the various activitic*s ol mankind 
from the lowest to the iiigliest. Notwilhstanding thi* loim ol this 
cl issibcation, K.mt liims<*li tn-ats mathematical gi’ogra])hv as pro- 
limin.irv to, and tin ’el ore not di'pendent on, physical geogi.iphy, 
riivsical };eogi»i|)Kv its( li 1, tlivnled into two pait.s a general, 
wliich h.is to do with the (*.irtli ancl all that belongs to it wat«*r, air 
.iml land ; ami a ]>articular, which deals with sprcial products ol 
the raitli mankind, animals, ]dauts and minerals Partieiilai 
importance is given lo the vertical relief c>l the land, on vvliii'h the 
vaiioiis branches ol inimnn geoi^r.ijihv ,ue shown to clc'pend. 

.Mi’xamler von Hiimbolrlt vv.is the iirsl modern geo- 

giapln*!* to become a gu*at travellei, and tlms to accpiin* an e\teii.siv'e 
Humboldt '^b»ck ol lost ham! mtorm. ition 011 winch an nnprovc'd 
svstem ol {."*ogra]ihy might b<* foiimled riie imimlse 
givi‘n to the studv oi natural liedorv bv tin* example ol I mnaeus ; 
tlie results brought back by Sn |ose])li Hanks, Dr Sol.indei and the 
two borster-5, who ai i omp.’.nied t ook m his v'oyages ol .liscovery ; 
the studies ol De S.ni'-sure m tin* Mjis, and the lists ot ilesiderat.i 
in phv’'-.ic d geography dravMi mp In' tli.il investigatoi , combim‘d to 

* Priutnl m Si/itiffcn rut I'hv^i^ihcu (it>\L;tnl^hit', v'ol. vi oi 
Schubert edition ol the collected woiks ot Kant (Leipzig, iSyi). 
J'list published with note--. l>v liink m iSo.: 


prejv'ire the w^ay for Humboldt. The theory of geography w'a.s 
advanced by Humboldt mainly by his insistence on the great 
principle of the unity of nature. He brought all the “observable 
things,” which the eager collectors of the pn*vioiis century had been 
heaping together regardless ot ordew or system, into relation with the 
vertical relief and the horizontal torms of the earth's .surface*. 7'lms 
he demonstrated that llic forms ot the? land exercise a directive 
and determining influence* on climate, plant lile, animal life and on 
man himself. This was no new’ idea ; it had been familiar for 
centuries in a less definite form, deduced Irom a ]nioii con.siderations, 
and so far as regards the influence ol surrounding circumstances 
upon man, Kant had alieady given it full expre‘',siou Humboldt’s 
concrete illustrations ami the reimirkabk* pow’er ol his personality 
enabled him lo enforce these priiici])les in a way that jrmdiiced 
an immediate and lasting effect. The ti ealises on jihy.siccd geogi ;iphy 
by Mrs Mary Somerville and Sir John Herschel (the latter written 
for thf eighth edition of the Encydof^aedio lintaunua) showed the 
ctlect ]rrodnct‘d in Great Biitain by the stimuln.s ol Humboldt's work 

Humboldt’s contenqicjraiy, ('aii Ritter {1770 extended and 

dissemmated the same views, and in his interpr<*tatum ot “ I'om- 
parative (»c*ogiapliy ” he laid stress on the imj^orlance of Ritter 
lorrning conclusions, not from the study ot one legiou by 
itseil, Imt I tom the comparison ol the }ihenoiii(‘iia oi many places. 
Impre.ssed by Iht* influence ol leirt'.stnal rehel and ilimalt* on human 
rnov'cments, Ritter was led deeper and dee]H*i into tin* shtdy of history 
ant! archaeology. His monumental Veri^leichemic rapine, which 
was to have made the whole wxirld its theme, died out in a wildemes‘ 
ol dt‘tail in twenty-one v^ohimes bettne it had covt ied more ol tht* 
earth’s siirlace than Asia and a ])orlu)n of ^Miica. Some of his 
follow'tns showed a tendency lo Itiok on gt'ography ratlM*r as an 
auxiliary to history^ than as a study ol iiilrinsic woith. 

Duiiug the raiml ilevelojunent ol jiliysical geogTai)liy many 
brant lies ol the study ol nature, whit.h bad been in(.ln<l<*d m the 
cosinograjih^ ol the »*aily writers, the physiogiaphy ol 
Idiiiiaeiis ami even tin* I'uikuudv of Ritter, li.id Uren 
so imith atlv.inct*cl by tin* labours ol sjieti.i lists 
their coimi‘\ion was a}>t to lu* lorgottcn. 1 bus 
mi*leoroJogy, oceanography ami anlhio)>ologv (level()])ed ‘ 
into dislmt t sciences. 'I'he absurd attempt was, arul sometimes 
is still, made by geographers to iricliule all natural seieuee in geo- 
graphy ; but it is more common loi specialists in the various tltMailed 
sciences to think, and .somt*timt*s lo assert, that tlie gionud o! 
jdiysical geogi a])liy i^* now hillv 01 ciijiied by these si lences. I 'old a 1 
geography’ has been t(H'> olten looked on irom both sides as a imie 
summary^ ol guide-book knowledge, n.sefiil in the sclioolroom, a jioor 
r<‘lation ol j»hysiial geography that it was rarely necessaiy to 
reioLpi i,<e. 

I'lie science ol geogiapliv, passed on fioni anlnpiitv’ by’ I'tolemv', 
le-established by Vaieniiis and iSew’toii, and systematized by Kant, 
included within il.sell deliniU* as]»ects ot all those terrestrial ])heiio 
ineua which are iiow' tieated exhaustively imdei the heads ot geology’, 
incteoiology, oceanograjfliy and antliiopology , and the inclusion 
ol the leqiiisite porlioiis ol llu* jierlected n siills ot these sciences m 
geogiaifliy is simply the gatheimg in ol Iniit nialiiied liom the .seed 
suitteri'd by geography il.sell. 

The stiuly oi g«*ogra]'liy was advanced by’ inqirov emeiits m carto- 
graphy' (.see Mac), not only in the methods ol survey .iiul piu|ec- 
tion, l>ut in the representation ol the thiui cliiiieiision by means 
ot eontoiii lines mlrodneed by I’iiilippe Ibiaciie in 17^7, ami the 
more ii*mai kable because less obvious invention ol isotlieim.s 
introduced l>y Humboldt in 1H17. 

'Ihe ” aigiimenl Irom d( *.ign ’’ had been a tavomile form ol 
reasoning .imong.st C'hristian theologians, and, .is woiketl out by 
J’alev in bis Salufal 'J hrolof^y, il .served the useliil }>iiipose 
ot em]>hasi 7 ing the fitness wliieh (‘xists between all the 
inhabitants ol llu* earth and theii jiliysical environment . 

Jl was held that the i*aith Jiad ln*i'ii created so as to ^ 

the want'’ ol man m every partienlar. Tt i is .argument w’as ^ y- 

t.tcitlv aecepteil 01 ex])lic'itlv avowed by’ .drnost every’ vv’rit<*r on tlie 
theory o! geograidiy, and t'ail T<itter distinctly’ recognized and 
adopted it as the iinilying ])rinciple of his sy'stem. .*\s a student ol 
nature, however, he did not fail to see, and as prolessor ot geography 
he always taught, that ni.'in was in veiy huge measure coiiclitiomil 
by his phvsical env’iroiiTueiit The .apparent op]»ositioii ol Ihe 
niisrrved l.ict to the assigned theory he overcame by looking iqion 
Ihe loinisot the Jam) and the arran.ia nienl ol kind and .sea .i.*^ in^lni- 
ineiits ol J>i\im* Provideiu'e tor guiding tlie destiny as well as lo: 
siqiplying the requirements ol man 'rtiis was the central theme 01 
Rittei’s philoso]ihy ; Ins leligion and his ceogra]ihy’ vv’ere one, and 
the con*'e<pjr-iit lerv'onr vvitli which he ]uirsmd his mission goes i.ir 
to account for the inirnenv influence he acfjiiired in (iermanv’. 

The evolutionary theoi v, more than hinteilat in Kant's “ I’liv.sic.il 
Geo.gi.aphv has, .since tiie v\ritingsof ( liarles Darwin, become the 
! uiiity’iug pnncipk* iu .geogiajiliy. 'Lhc* coiiccjition ol the 
' development ol the jilan oi the earth Irom the lirst ' ^ eoo' 

I euolmg ot the surface ol llu* planet througlnuit the long 
j .’’I’ologu.d peiiods, the guiihng jiower ol environment on ^ 
the circnkition ol water and ol .111, on the distriluiiion ^ ^ 
ol plants ami animaL, anti tinally on the mov^ nu'nls of man, give 
lo geograjiliv’ a philosophical dignity ami a '-(leiitilu ( ornploteness 
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whicli it never i>rcviou.sly possessed. The influence of environment 
on tlic oi>»anism may not be quite so potent as it was once believed 
to bti, in the writings of Ruckle, for instance,^ and certainly man, 
tlie ultimate term in the senes, reacts upon and greatly modifies his 
environment ; yet the fact that onvironinent iloi-s influence all 
tlistributions is established beyond the possibility of doubt. In 
this way also the position ol geography, at the point where physical 
science meets and mingles with incntiil science, is explained and 
justified, llie change whicli took jilacc during the iglh century 
in the substance and style ol geography may be well sei*n by com- 
paring the eight volumes of Malte-liruii's Gcogtafyhw universelle 
(Pans, 1812-1829) witli the twasuty-one voliimi's ol Peclus’s Gto- 
graphie umverscMc (Pans, 1871) - 

In estimating the inlluence ol ncejit writers on geography it is 
usual to assign to Oscar IVschel (i 8'2<)'-i875) Ihi* credit ol having 
corrected tlie ])rej>oiidcrance whicli Kittf-r gave to the historic.il 
element, ami ol restoiing physical geogra]ihy to its old pre-emimmee.- 
As a matiei ol lact, each oi the leading modern ex])onents ot tlieo- 
retical geography such as i'erdinand von Iviclitholen, Hermann 
Wagner, Friedrich ICil/.el, William M. I la vis, A. IVnck, A. <le 
Lapparent and Ehsee Reclus - has his iudividu.d junnl of view, 
one dexoting more attention to the results ot geologic.il processes, 
another to anthropological conditions, and the rest viewing the 
subject 111 various blendings ol the ixtreme lights. 

'I’lie two concejitions which may now be saiil to animate tlu' theorv 
ot gcogiaphy are the geiudic, which depends iijioii juoeesses ol 
origin, and the inoiphological, which tlfjn-nds on tacts ol torru and 
distribution. 

I‘ro(;ki:ss oi- Gloi.r vniTCAL 1 )i-.covi-.ky 

Exjiloialioii .lad geographical discoviay inusi have started Jrom 
more th.iii one cciitie, and to deal justly with the in.iltei one ought 
to treat ot these sejiaralely in tlu early ages beltm* the vxhole civihzed 
woild was bound togellua by the bomls ot inodiMii ml ei conun iini- 
catum. At the least thei(‘ shoidd be som(‘ cousuleialum ol tour 
.separate .systems ol disc ovei y — the ICastern, in whi< h ( Iniiese and 
Jajianese exploiers aM|uiusl kuowli'dge 01 tJu* geogra]>hv oi A.m.i, 
ami ielL tlieif wav tovvaids Euiojie and Anu-rica , the Western, in 
which tlu* doininaut rates ol tlie Mexican and South AimMic.ui 
plateaus extended then knowledge ol the '\ineiican toiitiiieiit 
liefore ('oluinhus , the lVjl3niesian, in which the conqueiing races 
ol the- Piicilic Isl iiids loiind tlieir w,iv iioiii gionj) to group; and 
the Mc'diterianeiin. h'or some 01 these we have no ct*itaiu itilorma- 
tioii, and regal ding otheis the tales narrated in the carlv nrords 
are so hard to reconcile vMth tnesent Know ledge that they are better 
fitted to be the battle ground ol scliol.iis chatnjiioniiig iiv’al theoiies 
than the hams ol detiiiite histoiy. So it lias come about that the 
only lu.icticahU history ol geognijihical exjiloratiou starts tiom the 
Mediti’i r.iueau (-eiitie, the lust home oi that civilization which has 
come to be known as Ivniope.in, thoiigli its lu'ld ol actuity has long 
since ov'er.ijiread the ludu table land ol both temperate zones, eastern 
Asia alone 111 part excepted. 

From all centres the leading motives of exjiloiatiou were proliably 
the .saiiK'- coiniiusLial iiiti-rcoiir.se, warlike ojieratioiis, whctlun* 
resulting m loiiquesl 01 m Ihght, religions zeal ex]>rebs(*d m pil- 
grimages or iinssiouary joiirneys, or, horn the oilier side, the avoid- 
am e ol jjersecutjon, and, more jiai ticiilai ly in later years, tliii 
advancoineiit ol knowledge lor its own sake. At diltiuenl times one 
or the other motive piedornmateil. 

Bel ore the i phciuitury 11. i- the w.iiiioi kings ol Egvjd had c.ii tied 
llie power ot then arms sonlliwaid 1 10111 the della ol the Nile wm-U- 
nigh to its source, and e.islwaid to the confines ol -Xssvoia. The 
lueioglyphic mscnjitions of Kgv’jil .iiid the ciineilorm inscnjitious of 
Assyria are rich in records ol 1lu‘ movenu'uts and achievements ol 
ainues, tlu' conquest ol tow'iis and the snhpigation ol peojiles ; but 
though mam* ol the recorded s-ites have been idi'iitilied, tlieir dis- 
covery by wandeiing armies was isolated Irmn their subsecpu-iit 
history' and need not concern us heie 

The Phoenicians are the earlu'st Medit(*rianerin jiefqde in the 
consecutive chain ol geograjihical discoxeiv wlmh joins juehistoi ic 
ThePhoe- present. I'Tom Sidon, and later Iroiu its 

niclans " iamous n\al T \'ie, tlie iiu-iehaiil adxx-ntiirers ot 

Phoenicia exjilored and eoloui/ed llu- i oasts of the ivledi- 
terr.incan and fared forth into tlu* oieau beyfmd TTiev' tr.uled also 
on the Ri'il sea, and oj>eiied uji regular tiailu' with Imli.i as well 
as with the jiorts of the .south and w'csl, so that it w'as nrdurnl lor 
Soloinon to enijilo^' the men liant nav les ol T yie in his overse.'i trarlr. 
The w^e.-^tern emporiuiii knowui m the sciiplnn^s as Tarslnsh wms 
probably situated in the south ol Sj^ain, y)Ossil»|y at ('adiz, although 
some WTiters eontend that it was Carthage 111 ’.North .\lnca Sldl 
inoie diveusitv ot opinion prevails as to the soiithiTii gold i*x])orliiig 
port of Giihir, wliu h some scholars placi* in Arabia, otlieis at one 01 
anothet j)Oint on the east coast ol .\lnca. WTu*tlu*r assoiiated 
VMtli tlu* exj)l(»Ua lion ol ( )j)hir (7./’.) or not the first great vox'.igi* of 
Atiicau discoveiv ajijieais to have been a< comphshed bv the PliO'*- 


' llishuv iif C h’lltzulioji , \ol 1 

- See If. J. Mackinder in British Issmiatnw Bcpi'jf (Ijiswiclq, 
•^'>5. p fo» ‘'i summarv ol (»erman opinion, whuli has Im-u 

exjiressed by m.iny wnteis in a .soinewhal voliiinuioii- Jilwr.iture. 


j nicians sailing the Red sea. Herodotus (himself a notable IravelU r 
' in the 5lh ccntiir\’ n.c.) relates that the Eg^'jili.iu king Neclio of 
I the XXXTth Pyuasts’' (r. 000 p. c .) built a fleet on the Ri*d Sea, 
i and confidi'd il to Phoenici.m sailors with the ordei.s U) sjul south- 
I ward and leturii to Kgvjd by the Pillais of Hercule.s and the Mcch- 
i terramMii sea. According to the tiadit um, wTiicli Herodotus ijimle.s 
j st'-ejitically, this was accomplished; but the story is too vague to 
j be aoix'pted as moie tlian a possibihtv'. 

I The great JMioeiucian colony ot Caidhagt*, founded belore 800 11. i ., 

: perjx'tuated the coiTiineii lal enterprise ot the p.uent state, and CX' 

1 tended the .s]>lu*re of jir.ielical trade to the ocean shoies ol Airica 
I and EurojH*. The most celebrated xeyyage of anlupiily undertaken 
I tor the expre.ss jnirpose ol discoveiy was that littfii out by the 
’ .senatt' ot ( arthage under the command ol ll.iiino, with tlu* intention 
ol toinuliiig new* ctilonu s along the west coast ol Aliua. .\t(oiding 
to Pliny, the only authority on tins point, the j)eru)<l ol tlu* voN.ige 
was that of the greatest prosperity ot (' irthagi*, which nia\ Ik* taken 
as somewhere betw(‘(Mi ‘>70 and 480 u t T lu* extent ol tins voyagi* 
IS donbtlnl, but il seems probable that tlu laillu-sl pond reachi'd 
was on the east-ninriiiig coast which bounds the Gull ol Guinea 
on the noith Himiko, a conti-iiqior.irx ot llaniio, was chaigcd 
with an expedition along the west coast ol Ibena norlhw.iul, and 
as tar as the uncertain relerences to thr^ voyage i.ni In* undeislood, 
he .seems to ha\<‘ ji.isseil the Raj* ol Ihscav and jios.siblj sighted tin* 

I coast ot England. 

TTic soa power of the Gieek (omniunitit . on tlu* lo.isi oi .\Ma 
Miiioi and m the .Archijiekigo lu'gan to be a loimidablt* n\al to tlu; 
1‘hocnuian so(>ii aft.-r tlie lime ol llanno and llnnilio, 
and pi-ciihar iiiteiesl .dl.iclus to the hist lecmded Gietk 
voyage bevond tlu* Pillars ol Hercules P\(licii.s, a 
navigator o I tlu* Phoce.m tolony of MassiJia (M.u .seille‘-), det<*rimm*<l 
the latitude ol that jioit with c onsideiable ]ue» raoii b\ Hu* .somewhat 
clumsy method ol asit*Tlaimng tlu* len}'lh ol tlu* longest da\ , and 
when, about j^o m , |„- (,„i ,,n expk^Kiiion to Hu* noiUiwaid 

in seaich ol the laiuls whenie tame goltl, tin ami aiidic-i, lu* iollowed 
tins system ol asceilaimng his jxisition from time to time It on 
tMCh tKtMsitin lu* him.st'Ji made ihe tib.sei \ .ihous his non age must 
liav't* ext(*jult*d over six yeais ; but it is nol im])()s*-il)h that In 
ast-ertiimed the aj)pro.\ima1e li'iiglh ol tlu* longt *.l daj m .some cast**. 
b\^ tiuestioning the naluts. JAHieas, whose own naiiatue is not 
pjest‘rved, coasted Hu* Ray of Ihst ay. sailed uj. Hm I-nghsh (TianiuJ 
antltollowed Hu*(oasloi Rntain to itMiuist nortlicj K j'omt Rejond 
this he spokt* oi a land tallctl 7 /nt/r, wliith, il hi*. i‘dimate o’l Hu* 
length oi the longest day is con eel, ma\ ha\c been Slu*Hand, but 
W'a.s j)OS.sibly Ict'l.md ; and Horn soim* tonliisi-d stateiiu'ut*. as to a 
.se.i which could nol be sad(‘fl Hnougli, it lia^ been assumed that 
iVtluas W'as the first ol Hu* (iieeks to obl.iiu diii*tl knovxlt'tlge ot 
the. ;\rcti(', r» gitiiis, Humig this or a second Nov.igi* Pytheas entered 
the Rallii, dist'overed tlu* co.ists wlu'ic .itubei is obl.niu*d and ri 
turned to tlu* .Mediti’rrane.'in It diu's lUit *-eem that any maiitiiiu* 
trade- tollowi'd thesi* discovi’ries, and mdei'd it i*- doubllul whetliei 
his coiilenijK)raries acceptc'd tlu* truth ol l’3Hi(*.is s nanatne ; 
Sti.ibo I(uii hiiiidied >e.iis latt*r c(*rt.imlv did not, but tlu ('iitKal 
.sludie.s t)l iiuxlein schol.iis h.i\ e jehalulil.iO d I lu* Ma.ssih.m e,\ploi(*i. 

TTu* (iH*co Persian w.tis had madi* tlu iimolei ptUts ol .-Xsia 
Minor more Hiaii a nanu* to the (inck gi'ogiajiheis beloie the tmu 
ot Alexander the (iT(*a1, but tlu* r.imjiaigns ot that ton- 
qneror Iroin 320 to 3*25 n c ojiened iiji the great(*r ‘\sia ^ 

to the kiiowlcilge ol Enro]>(* I lis .11 mies t lossed tlu* plains ^ rt*« . 

bestmtl the t'.ispi.in^ j)enetr.it(*d Hu* wild moiinlaiii jil.'.im-s noiHi- 
w't*st of India, and dul not turn b.u k until Hu*\ had « ul« m d on Hie 
IiKlo Gaiigt tic jil.im Tin*, v.a*. one ol Hu* lew gie.ii ejnu h.s ol 
geagraj>liu ,d discov«*ry 

Tlu* woild WMs lu*nieforlh \u*wed as a v»iv l.ngi* pl.ici* stretching 
fai tni ever\' side bejxmd the .Midland 01 Medili 11. mean Se.i, and Hu 
laiul jtuiiiu*\ ol .\lexand<*r ri'-ulud in a \o\.ige ol disto\eiy m tlu* 
tiiitei otean from tlu* mouth ol Hu' Indu-. lo Ih.M ol Hu* T ig.n . 
fhiis f)j»i*iiing din-ct mti itouisr' betwt'cii Grefian and Hindu tniliza- 
tion. Tlu* Gn*<*ks who .11 1 om]).mn*fl Ak*\aiid(*i tU^tiibid with can* 
Hu* fow'iis ami \ ill.iges, Hu* jiiodiuLs ami the aspt c l ol the tountiy. 
T'he compieior also mt(*iidetl loojx ii up tr.ide 1)\ * ea be1 weeu T'.uiopt 
and Imli.L, ami the narrative ot Ins gems.d Ne.nilm.'- u<f)i(h tins 
tanions vov.n’,e ot »li.scoverv, the detailed .nemml*- ol tlu* chu*f 
jnTol f)m*sici itii*. In'inj; lost At flu* lK*giimiiig ol (iitobi'i 326 n.c 
Nisircliiis lelt tlu* Imliis with his flec*t, .md Hu am hoi.iges .sought loi 
each night are earefullv uioidid lb' cub-ied tlu* Piisian fiuJi, 
and n-joiueel .\lexander at Siis.i, wlieii Ik w.is oidiud bi pn*]>aii 
j another exjiedition kir the rir< umii.'i \ igal lem of .-Xiabi.'i \1< \.nidi*i 
i filed at R.diylon Jii J2 j I'..i , ami Hu* fli*el vva*. di*.|)eis«(l withoiu 
I m.ikmg the \oyag(* 

; The flynaslu*^ louuded be A Ie7%andei 's e,eiu*i,d.. Selein.iis, An 
* t ioi hm .md IM olem v, ejK dui .ig<*d 1 lu* ■..niu* sjjii it oi Mileijiii** whul, 

1 their m.i‘-fe*i luid losfi-ieil, and i\tt*mle(l geofjaj)Iju .il I.iu)v\ I' dgi 
' in sevei.d <bn*(.t?nTis Seh'iu ns Nuatfir < *.1 .d ilish' d tlu* (iieco 
■ f*l.ict nail einjiii e and ('ontiniu*d the mtej (,ours<- w ilh I iidi.i -\ ut lu nti 
' inlormaium re-pet ling the j’.n at \.dlev ol Hu (’..mges wa-* jaijij-lu 1 
' b\ Megastlu Tu*s, an and>assaih)r .sent b\ Seliui-n-., who leached He* 
i lemote « ity ol I’.itali-jmtia, tlu* mod- 111 Patna. 

! Tlu* Ptoh mu s m Egyjit sliow'er! 1 ipi.il anxietj lo exle*nd the 
boimd*- fU fvoviaphii al l.nowb dg<‘. I’tok m\ bhii-ig' le . u j; 222 D (..j 
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rendered tJu' greatest service to geography by the protection and 
encouragement of Eratosi-liencs, whose labours gave the hrst ap- 
proximate knowledge of the true size of the spherical 
earth. The second Euergetes and his successor Ptolemy 
* Lathyrns (118-115 furnished Eudoxus with a fleet 

explore the Anilii.in sea. After two successful voyages, Eudoxus, 
iinpress<*(l witli flie idea that Africa was surrounded by ocean on tlic 
south, left llu- Egyptian service, and jiroceeded to Cadiz and other 
Mediterr.iuean (.eritres of trade stjckiiig a jiairon who would finance 
an expedition ior the purpose of Alrican discovery ; and we learn 
from Strabo that the veteran e.xjilorer m.ule at least two voyages ; 
southwaid along the coast of Airica. The IMolemies continued to j 
send flt‘ets annually from their Ked Sea ])orts of Berenice and Myos ! 
llormus to Arabia, as well as to ports on the coasts oi Aliica and 
India. 

The Homans did not encourage navigation and com nun ce with 
tlie same ardour as their predecessors . sfdl tlie luxury of Rome, 
wliicli gave rise to demands for tlie varied products 
Romaaa, countries ol the known world, led to an active 

tr.ide botli l)y ships and Ctiravaiis. But it was the military 
genius of Rome, and the amhition for universal empire, which led, 
not only to the (liseoyery, but also to the survi'y of nearly all Europe, ! 
.iiid ol huge tracts in Asia and Aliica. Every lU'W war ])roduce(l 1 
a new survey and ilnu*rary ol the countries winch were con(|iieted, j 
and .'idded one more to tlie iniju-i ishabh- 10 ids that hxl from every ' 
rpiarter ol the known world to Rome In the Jieight ol their power ! 
the Romans Inul surveyed and explored all the coasts of the Medi- j 
terranean, Italy, Cireece, the Ihilkaii Peninsula, Si’jaiii, (ianl, western * 
(lermany ami soulhern l^ritain. In Atrica their empire included | 
Egypt, tart h.'ig<‘, Nhimidia and M.uiritania. In Asia tluy held , 
Asia Minor ,ind Syri.i, had s(‘nt expeditions into Arabia, and were | 
a(S]iiamt('d with the more distant countries formmly invaded by | 
Alex.indei, including Pi-rsia. Scythia, Bmdna and India. Romaii 
iiitertourse with India especi.illy led to the extension ol geographical 
knowledge. 

Ih'tore the Roman legion*, were sent into a new region to extend 
the limits ol the empiic, it was nsu.d to send out explornig expeditions 
to report as to the nature ol the country. It is iriirateil by Pliny 
ami Seneca that the empeioi Neio sent out two c«‘nturions on such 
a mission towards the souice ol (h<‘ Nile (pr<)h<ihlv about a.d. (»o), j 
.ami that the travelleis piislusl soulhwaids imtil they leached vast 
marshes through wIikIi Ihev could not iinUe lh<‘ir ‘way either on | 
loot or m hofits. Tins seems to mdic.itc that they had ]>em'trated ; 
to a bout <1'^’ N. Shortly lieforc a.u. 70 Hippalus took advantage of i 
the regular altiTiiatioii ol the monsoons to make the voyage from 
the Red Sea to India acioss the ojien ocean out of sight of kind, 
liven though this sca-roule was known, the author ot the Prnf>Ius 
of the 111 vtliracau Sea, iiulilisht'd alter the tiiiu' of IMmy, recites the 
old itinerar V aiouiul the coast ol the Arabian Gulf. It was, however, 
in the leigiis of Severus and his immediate successors that Roman 
intercoiirse with India was at its height, and Irom the writings of 
Paiisamas (c. ly.j) it appears that direct comnnmicatioii between 
Rome and China had alremly taken place. 

Alter tlie divi.sion ol the Roman .enipue, Constantinople became 
the last lefuge ol learning, aits and taste; wink* Alexandria con- | 
tinueil to be tin* enijionnm whence were imported the commotlities | 
ol the East. riie emperor Justinian ( .V>3), m whose reign the 
greatness of the iCastern empiie culminated, sent two Nestoriaii 
monks to China, who retnrnecl with eggs of the silkworm conc<‘aled 
III a hollow' cane, ami thus silk maiiulaetures were established 111 
the Piloponnesus and the Greek island.s. It was akso in the reign j 
ot Jiislniiaii that t'osmas liuhcoph'u.stes, an l’:gyptian merchant, 1 
made .several voyages, and atliTward'i uiinposeil his X/nirTiai»ufi; ! 
rono^pat/na (('linslian ropograpln ), containing, in addition to his j 
absurd coMiiogoiiy, a tolerable dcM iiption ol India | 

Tlie gre.il outburst ol M.iliomnicdan coiKpiest in the 7th century ■ 
was lollowi'd by the Ar.ib (isilization, having its centn*s at Ikigdad | 
TheAraba Coidov.i, ni connexion with which geography again ; 

' received .1 shaie of attention. The works of the ancient ^ 
Git^ek geogr.ipher.s wnr transl.ited into Ar.ilnc, ami .starting with a j 
•soinul basis ol tlieorelic d knowledgi*, exjilor.ilion once more made j 
])iop,iess. b'rom thy ijth to the lytli century intelligent Arab ! 
tiav«‘lleis wiote an'ouiitsot what they had seen and heaid in distant j 
lands. The earliest \vabi in traveller wdiose observations have come 
down to ns is the ineich.nil Siilainian, who embarked m the Peisian ! 
Gull and made several vo\agcs to India and ('Inna, in tlie middle ol ! 
the oth centiirv. Abu Zaid also w iote on India, ami Ins woik is the 1 
most impoitaiit that w'e possess betore the epoch-making discoveries , 
ot Maico Polo. Masudi, a gn'it tiaxillei who knew Irom personal 
expel uMice all the countries betweiMi Spam and China, de.sciibed the 
plains, niouiil.ini-i and seas, the dynasties and peoples, in Uis Mcadou \ 
of (iolif, an ali'.tract made hv hiin.st'll ol liKs largei woik Xcu's of the 
iinie. He thed in and was known, liom the conipnliejisive- 

m ss of his survi'v, .cs tlu* Pliny ol the East. Amongst his ciuitenipo* 
lanes were I.stakliii, who lra\ tiled Ihiongh all the MahommeeJau 
countiies and wrote his Hook of Clumites in 050, and llm H.iukal, 
whosf Hook of Hoihls and J\in},dinn\, based on the woik ol Istakhri, 
was written in 1)70. Jilnsi, the best known ol the Aiabian geo- ! 
giaphical autliois, atter travelling tar and wide m the tirst hall of 
the 12th century, settled in Sicily, wheie he wrote a treatise de.scrii * 


tive of an armillary .sphere w'hich he had constructed for Roger II., 
the Norman king, and in this work he incorporated all acces.sible 
results of contemporary travel. 

The Northmen of Denmark and Norway, whose piratical adven- 
tuies were the terror of all the coasts of Europe, and who established 
thenisc'lves m (ireat Britain and Ireland, in France and 
Sicily, w'ere also geographical explorers in their rough but . 
practical way diiniig the darkest period ol the middle ages. 

All Northmen were not bent on rapine and plunder ; many were 
peaceful merchants. .Ml red the Great, king of the Saxons in 
England, not only educated his people in tlie learning of the past 
ages ; he inserted in the geographical works he translated many 
narratives ol the travel oi his own time. Thus he placed on record 
the voyages ol the merchant Ullsteii m tlie Baltic, including pai- 
ticulars ol the geography ot Germany. And m ]).arlicular he told of 
the remarkable voyage ol Other, a Norwegian of Ilelgeland, who 
was tile first authentic Arctic explorer, the first to tell oi tin; roimding 
ol the North Caju- ami Ihe sight ol the midnight sun. This voyage 
ol the middle ol the tflli ceiilui y (U*servcs to be lield in happy memory, 
lor it unites the first Norwegian jiolar explorer with the first English 
collector oi travels. Scaiidiiiavi.in merchants brought the ])rodiicts 
ol India to England and Ireland. Ftoni the 8th to the nth century 
a commercial route irom India jiassed thiough Novgorod to the 
Baltu , .iml Aiabi.in coins found ni Sweden, and jiarlicnlarly 111 
the island ol Ctuli.nid, ])ro\(‘ how' closely the enterjirise of the North 
men and ol tlu* Aiabs intertwined. Eive-sixtlis ol lhe.se coins 
]>re.served at Stockholm were from the mints ol the S.'imanian 
dymisly, which reigned 111 Khoia.san and 'J'ransoxiana from about 
A. 13 . 900 to 1000 It was the trade with the East that oiiginallx gave 
imi)oi lance to the city ol \'isby in Ciotlaiul. 

In the eiul ol the <)th century Ici land was colonized Irom Noi way ; 
and about «>85 the mlre])id viking, ICiu thi' Rid, discovered (.bei'n- 
land, and induced some ol his Ici'landu i oimlu men to .settle on its m 
liosiiitable shines. His .son, Eeil Eric.s.soii, and otlieis of his followers 
W’ere cuueerned in the dhscovery ol the North AmiTican coast (see 
\'iNCANi>), which, but lor the isolation ol Iceland Irom the centres 
ol Euro]>ean awakening, would have had momentous coiiseijuences 
As thing.s were, the im])or(ance ol this di.scovery passcil mni rognized. 
The .story ol two Venetians, NTcolo and Antonio Zeno, who gave a 
vague account ol voy.iges m the northern .seas in the end ol the i^lh 
century, is no longei to be acce])ted as lii.slory 

At length Hie long peiiod ol baibansm wdneli aciomjianied and 
followed the lall ol the Roman empire drew* to a close in Europe. 
The Crmsades had a lavomable inllnenci* on the iiilelleitu.d 
state ol the Western nations. Interesting regions, 
known only by the scant reports ol julgnms, were made t»^oark 
the objects oJ attention and study ; while lehgious zeal, *'*'®*’ 
and the hope of gam, combined with motives ol meie curiosity, 
induced seveial jieisons to travel by land into remote regions ol the 
East,lar beyond the countries to which the opeiatioiisol the crusaders 
extended. Among these was Beniamin ol Tndela, who .set out from 
Spain III iiOo, travelled by land to ( onstantinojile, and having 
visited India and some of the ea.steiii i.slands, retmned to Eurojie 
by wayr ot Egypt alter an absence ol thirteen years 

Joannes de I’laiio tuijnni, a Franciscan monk, was the lu*ad of 
one ol the mi.ssioiis desjiatched by Tojic Innocent to call the chief 
.ind jK'uple ol till- I.itais to a better mind. He leached ^ . 

the headtiuai Il ls ol Batii, on the \olga, in lA biuary 
124b; and, altei some .stay, went on to the camj) ol the 
great khan iieai Karakoniin in ceiitial A.sia, and returned safely 
m the aiitiiniii iil 1247. A icwv years alterw.iids, .» ITemiiig named 
Rnbnuiuis was sent on a similar mission, and bad the merit ol being 
the first tiavellei ol this era who gave a con eel accoimt ol the Caspian 
Sc*a. Jle asiH i lamed that it had no ontliT. At neaily the stime 
lime Hayton, king ol Armenia, made .1 journey to Karakorum in 
1254, by .» iDUie lai to the noilh ol tlial lollowed by Carjiiiii and 
Riibmqnis. He was treated with honour and hospitality, and 
letuined b\ w'ay ot Samarkand and I'abiiz, to his own territory. 
Ihe cm ions narrative ol King Hayton was translated bv Klaproth. 

While the republics ol Italy, and .ibovc* all the state ol Venice*, 
were engaged in ihstnlnjling the iich ]’,iodncts ol India and tlie bar 
East ovcT the Western world, it was impossdile that motives oi 
curiosity, as well as a desire ot cuinnieicial advantage-, .should not bi 
awakened to such a degree as to impel some ol the* merchants to 
visit those icmote lands. .Xmong these w’cre the brothers I’olo. who 
traded with the J*:a.st and themselves \'isited Tatary. The lecilal 
of their tra\els fired the \oiithfiil imagination ol voung Marco Polo, 
son ol Nicolo, and he set out lor the court ol Kublai Khan, with Ins 
lather and uncle, in i J05. Marco remained lor seventeen yi'ars 
m till* .service ol the (ireat Khan, and was employed on many 
imjiortant mis.sions. Bt sides what he learnt fiom his own obser- 
vation, he collc'cted much information from others concerning 
countries which he did not visit. He leturneil to lairoj^e iios.ses.secl 
cU a vast .stoic ca knowledge respecting the eastern jiarts of the 
world, and, being alterwaiiis made a j^risoner by the (.ieiioe.se, he 
(lie talc’d the narrative of his tra\els during his cajitivity. The 
work ot Marco Polo is the most valuable narrative of traxels that 
apjiearetl during the middle ages, and despite a cold reception and 
many denials ol the accuracy of the record, its substantial truthful- 
ness has been abundantly proved. 
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Missionaries continued to tio useful geographical work. Among 
them were John of Monte Corvino, a Franciscan monk, Andrew of 
Perugia, John Marignioli and FriJir Jordanus, wlio visited the west 
coast of India, and above all Friar Odoric of Pordenone. Odoric 
set out on his travels about 1318, and Iiis journeys embraced parts 
of India, the Malay Archi])eIago, China and even 'J'ibet, where he 
was the first ICuropean to enttT Lhasa, not yet a forbidden city. 

Ibn Batuta, the great Arab traveller, is separated by a wide space 
of time from his countrymen already mentioned, and he finds his 
proper place in a chronological notice after the da> s of Marco Polo, 
for he did not begin his wanderings until 1323, his career thus coin- 
ciding in time with the fabled journeyings of Sir John Mandeville. 
Wlnh* Arab learning flourished during the darkest ages of Furopean 
ignorance, tlie last of tlie Arab geographers lived to see the dawn ot 
the great period of the European awakening. Ibn Batuta went by 
land from Tangier to Cairo, then visited Syria, and ])erformed the 
pilgrimages to Medina and Mecca. After e.\ploring Persia, and again 
residing for some tunc at Mi^cca, he made a voyage down the Red 
sea to Yemen, and travelled through that country to Aden. Thence 
lie visited the African coast, touching at Mombasa and (^)uiloa, and 
then sailed across to Ormuz and the Peisiaii (iull. He crossed 
Arabia Irom Bahrein to Jidda, traversed tlie Red sea and the desert 
to Sycne, ami descended the Nile to Cairo. After tjiis he revisited 
Syii.i and Asia Minor, and crossed the Black sea, the desert from 
Astrakhan to Bokhara, and the Hindu Kush. He was in the service 
of Muliammad Tughluk, ruler of Delhi, .ibout eight years, and was 
sent on an embassy to Cliina, in the cours'* of which the ambassadors 
sailed down the west coast ol fndia to Calu ut, and then visited the 
Maldivi* Islands and Oyloii. Ibn Batuta made the voyage through 
the Mala)' Archipelago to China, and on his return he ])rocceded 
from Malabar to Bagdad and Damascus, ultimately reaching Fez, 
the capital of his native country, 111 November 1 3-p). After a journey 
into S})ain he set out onc.c more tor t'entnil \trica in 1352, and 
reached Timbuktu and the Niger, returning to I'Vz in 1353. His 
narrative was cominitte<l to writing Iroiri Ins du tat ion 

The ICurojiean country which had come the most completely 
under the influence of Vrab culture now began to send lortli explonTS 
s i h distant lands, though the impulse carnc* not from tlic 

‘ _ Moors hut from Italian inercluiiit navigators m Spanish 

“ service. The peaceful reign ot Henry IJI. of Castile is 
famous for the attempts of tliat ptince to extend the 
diplomatic relations ot Spam to the remote A ]3arts of the earth. 
He sent embassies to all the ])nnees ol ('linstcndom .and to the 
Moors. In 1403 the Spanish king sent a knight ot Madrid, Riiy 
Gonzalez de Clavijo, to the distant court of Timur, at Samarkanil. 
He returned in and wrote a valu.ible nanativc of his travels. 

Italians continued to make imjiortaiit journeys in the East 
dining the 13th century, .\inong tliein was Xicolo Conti, who 
p.issed through JVrsia, sailed along the coast of Malabar, visited 
Sumatra, Java and the south of China, returned by the Red sea, 
ami got home to Venice in 14 14 after an absence of twentv-fivc years. 
He related his advent 111 es to Poggio Brace lolini, secreUirv to Po]>(5 
Eugenius fV. ; and the narrative contains mncli interesting infor- 
mation. One of the most remarkable of tlie Italian travellers was 
Ludovico di Vartheina, who left his native land 111 1502. He w^ent 
to Egypt and Syria, ami tor the sake of visiting the holy cities became 
a Mahoinmedan. He w'as the first Eairopean who gave .an account 
ot the interior of Yemen. He afterwards visited ami described 
many ])laccs in Persua, Intlia and the Malav Archipelago, retiiniiiig 
to Europe in a Portuguese ship after an .ibsence of five years. 

In the 13th century the time was approaching when the discrovery 
of the Cape of Gooil Ilo])e was to widisi the scope of g<s.)graphical 
enterprise. This great event was precc*(h*d by the general 
t ortu- ^ utilization in Euroi>e of the polarity of the magnetic 
"nets lie in the construction ot the mariner’s comixiss. 
%rlttce^ 1 Portugal took the lead along tins new ]>atli, and foremost 

Henry the l»f>necrs stands Prince TIenrv the Navigator 

N abator . who was a patron both of ex])lor.ation and 

' ot the study of geogra])hical tln^or)-. I he gre.it westward 
projection of the coast of .Africa, and the isl.inds to Ih*- north-w’est 
of that continent, were the jirincijial seem* ol the work ol the mariners 
sent out at his expense ; but liis object was to push onward and 
reach India from the Atl.intic. The ]u'ogress of discovery received 
a check on his death, but only for a time. In i J*edn) de C.intra 
extended Portuguese explonation along the .African coast and dis- 
covered Sierra Leone. Fern.aii (iomez followed m 1460, and opened 
trade wuth the Gold Coast ; and in 14 84 Diogo Cao tliscovered the 
mouth of the Congo. The king of JAirtiigal next despatched Bartolo- 
meu Diaz in i486 to continue di.scovenes soulhwanls ; while, in the 
following year, lie sent Pedro de ('oNilhao and .Aflon.so de J^ayva 
to discover the country of Presler John. Diaz succeechsl in rounding 
tin- southern point of Africa, which he named Cabo 'lormentoso — the 
Cape of Storms -but King Joao 11 ., foreseeing the realization of the 
long-sought pass.ige to India, gave it the stimulating and enduring 
name of the Cape of Good Hope. I’ay\ a flierl at C airo ; but Covilhao, 
hax'ing heard that a ( hnstian ruler reigned m the moimlams of 
Ethiopia, penetrated into .\byssinia in 1400. He fh-Iiveierl the letter 
w'hich Joao II. had addressed to J’restiT jolin to the Negus .Alexander 
of Abyssinia, but he was detained by that prince ami never allowed 
to leave the country. 


The Portuguese, following the lead of l^rince Henry, continued to 
look for the road to India by the Cape ot Ciood llofie. 1 ‘lic* .same 
end was sought by Christoplier Columbus, following the roiumhus 
suggestion of Toscanelli, and under-estimating the dia- 
meter of tlu- globe, by sailing due west. 'I'he voyages of Columbus 
(1402- 1408) resulted in the discovery of the West Indies and North 
America which barred the way to the Far I'ast. In 1403 the ]>o]je, 
Alexander VI.. issued a bull instituting the famous “ line ol demar- 
cation " running from N. to S. 100 leagues VV. of the Azores, to the 
W'C.st of which the S]>aniards w'oie authorized to ex])lore and to llu* 
east of which the l*ortugiiese nceived the monopoly of discovery, 
'i lie ilirect line of Portuguese exploration resulted in the discovery 
ol the Cape route to India by Vasco da (iama (1408), and in 1300 
to the inde]iemlent discovery ol South .America by iVdro Alvarez 
Cabral. 'Ihe vo\ages ol ('olumbiis and ol A'asco da (..inia wito so 
imi>ort,'inl that it is unnecessary to detail their results m this jilace. 
See Cot rMurs, Cukisioimikk ; Gam.\, Vasio da. 

The thiee voyagi*s ol \ asco da G.ima (who died on the sc« iv ol his 
kibours, at Cochin, m 1324) revfilu I ionized the comineice ol tlu; 
E.ist. Viitil then the \ eneti.nis held the carrying trade 
of India, which w.is brought liy the J’eisian Ciidl ;iml Ki ll * 

so.i into Syria ami Egypt, the A'enelians receiving the 
])roducts ot the East at Alexandria and Bi*iriit and distrilmling 
them over Eiirojie. This commerce was a gre.it soim e oi wealtli 
to A’enice ; but alter the tliscoverv of the new passage round the 
Ca]n‘, and the comjuests ol tlu* I'ortuguese, the trade ol tlu* J'.asl 
passi'd into otlu r hands. 

'riu* ihseovi'Ties ol Columbus avvakenetl a s])int of eiiti*»)uise in 
Spam which lontmiied in lull lorce loi a centuiy ; .ul\ • nlurers 
flocked i‘ag* rly across tlu* .Allaiilu , and disc overy lollowed 
discovi'ry m iMj>ul succession. Main* o) the com])a7nons * 

ol t'olmnbiis coiitiiiiu’d liiswoik. A iceiiti* A'afa z ) •m/rm 
in 1500 leached the mouth ol the Aina/oii In the s.nne 
ye.ar Alonso de ()p‘da, accompanied 1 )\ Juan d«‘ Ja Cosa. liom wlio^r 
limps we leani much ol the diseoNi iies ol Ihe lOth c«*ntui\’ na\i 
g.'ilors, and by a Florentine named .Ameiigo A’es]>u(u, touched the 
co.i.stol .South Amenca somewhere near Surinam, lollowmg, the .slion 
as f.'ir as tlu* (iiilf of Mara< .libo. \’esj)ucci .ilterwauls made tlnee 
voyages to the Bra/ih.in coast : and in 1504 he wioIj* an account 
of his loin voyages, winch was widely circnJ.ited, ami be» aim* the 
means ol jiroianing I01 its author at the hands ot the cartographei 
\A’akls<H*mull('i’ in 1307 the dispioportioiiate distinction at gnmg Ins 
iianu* to the wdiole continent In 1308 Alonso de Ojeda obtained the 
govi'iiinieiil ol tlu* (O.ist ol South Amenca Ihmu < .dio «|e la \’<*la 
to tlu* (iiiJt ol Darien; Ojc*(la landed at ('aitageiia in 1510, and 
sustained .a deli'at from the uali\c“s in whuli Ins jieiit<iunit, Juan 
de la Cosa, w'as killed. .Alter another ie\erse on Ihe e.isl ol the 
(iull ot Darien Ojeda u tuiiied to llis|)aniola and ilied then*. 'Ihe 
Sjiaiiiards in the (inlf ol D.iiieii wi*n* left by Ojula under tlu lom- 
inand ol b'rancisco Jhzaiio, the tulurc* coiujueioi ol r<iu Alter 
siillermg much tiom lainine and disea.‘-e, Pizarro ies(d\ed to h ave, 
ami enib.'irked the survivois m small v(‘ssels, lull outsi(l<- tin- lunhoin 
they met a shiji which juoveil to be that ol M.irtm lA inaude/ I'.iiciso, 
Ojeda’s jiartiu*!’, coming with j>io\isions and rein lore einenl-. Oiu 
ot the crew ol Kiu iso's sln]>, \ asco Nufiez de Balho.i, the lutun* dis 
covi’i'er ot Ihe I^acilic Oee.m, iiidiued Jiis cjuninaiuhr to lorm u 
settleineiit on Ihe other suU* ol the C.ull ol Darien Th soldieis 
became discontented and d( jiosed Enciso, who was a nutii ol learning 
and an acroin])lisIu*cl cosmogiapher Ills woik Suwn dr 
W'hich was j)nuted in 13111, i.*^- the tiist Sjianish book vnIik!- giNcs ;lu 
account ot America. \'ascj> Nunez, the new comm.iiiilei . rjiteie«l 
U]>on a career ol compiest in the neighbom IkjckI ol iMrieu, which 
ended m the discovery ol tlu* I’.icilic Oie.iii on the 23th ot Se|)tend)ei 
1313. A'asco .\uhez w.'is belie, uU*d 111 1317 b> I’edianas de Aviki, 
w’lu) was sent out to snj)ers(‘cle him. dim wa^ ora* cit the gie.itest 
calamities that could have ha])j)eiied to South Aim nca ; toi the 
discovert*!' ol the South sea was on tie* jMuiit ol sailing with .1 little 
fleet intc> his uiikiiow'n ocean, and a huin.iue ami juduious man wtudd 
jiiobahlv li.ive been the coluiueior ol Peru, iiiste.id ol the t i uel ;m<l 
igiioi.inl J’i/ano. In tlu* year 131(1 Panama was loimded l)\ 
Pedrarias ; ,iml tin* coiujiu st oi Peru by Pizairo lollowiil a l<*w yt ais 
.iilerw.irds. Hem in ( oites ovenan ami (oiu|uei< (l Me\i*<» lioiu 
1318 to 1321, and the (liscov(*ry ami coiujuest ol (lUatei’i.ilii b\ 
Alvarado, of Flonda by Hernando tit* Soto, and ot .Nue\a (o inada 
by Ouesada, lollowed in rajiid sncct*ssioii I lie lir-t det.iili'il a« louiit 
oi the w*c*st coast ol South .Aiu(*r]c.i w'as w i ilten by a ke« iily oli-.ei vant 
old soldier, I'edro de Cieza tU* 1 . 1*011, who w.is tia\*elhng m south 
America from I3'^3 to 1330, ami juiblished his stoiy at Seville 
1 5.5 1 

'I'he grc*at desire of tlu* Sjiauish go\t*ruim*nt at that turn- was 
to hud a westward loute to the Mohuxas hoi tins yujijiost* | nan 
Diaz de Solis was desji.ilt la d in Dt.tobei 1 3, and iii pacific 
January 131O lu* dist o\t‘re(l the mouth of the Kio ih la ^ 

Plata. He was, howev'er, killed by the natives, ami hu 
ships letiirned In the lollowing vf*ai the Porlugm >e 1 erdmando 
Magalh.'ies, taiuiliaily known as Magell.ni, l.iid lieioie ( inili A , 
at Valkulolid, .1 seheim* for le.aching tie* Sjjur Iri.mds liv' ...iliiig 
westward, lie started on the 2ist ol Se|)f(nil»er i3i‘i, enleie<l the 
str.iil which now bears Ins name 111 (ictolni 1320, wc>rk(*«l his wav 
through iM tvveen I’.itagonia and i lerra d(*l I*'uegt>, ami eiit**i‘*d on 
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tho Vrast Pacific which lio crossed without sighting any of its in- 
nnmenible island groujis. This was uncjncstionahly the greatest of 
tin: voyages which followed from the impulse of f'rmce Henry, and it 
was r(‘ndc*ied possil»le only by the magnificent courage of the com- 
mander in spite of rebellion, mutiny and starvation. It wa.s the 
bth of March 1521 when he reached the Ladrone Islands. Thence 
Magellan jmseeded to the i’liihp])ines, and 1 hero his career endeil 
in an unmijjortant encounter with hostile natives. Eventually a 
Hiscayaii name<l Sebastian del ('ano, sailing home by way of the 
('ape o» (iood Hope, reached San Lucar m roinmand of the " Vic- 
toria " on the 6th of September 1522, WMth eigliteeii survivors; 
this one ship of the sipiadron which sidled on the quest succeeded 
m accomplishing the', first ciicumnavigalion of thci globe. Del Cano 
wsis recc:ived with great distinction by the emperor, wdio granted 
him a globe for his cresi, and the motto Primus circumdedisti me. 

„ While tlie Spaniards were circumnavigating the* 

***"'*“ woild and com])I»‘ting their knowlc-dge of the coasts of 
A/rD ” d ^ ^outli Anienf:a, the Portuguese were activc-ly 

thc^st on similar work as regards Africa and the East 

Indies. 

With AbysMUhi the mission of Covilhao led to further intercourse. 
In \pril 1^20 Vasco da (lama, as viceroy ot the Indu's, took a fleet 
into tile* Ked sea, and lauded an embassy consisting of Doin Rodrigue*/ 
d(‘ lama and hatiier hi. meisco Alvarez, a pric'st whose dc‘lailed narra- 
ti\'e is the* e.irliest and not the least ini<‘rc*sting account we posse**,*, 
ol Abys*.iTii I. It was not until 1 520 tliat the embassy was disniLssed ; 
.m 1 not many v«*ars alte^rwirds the* le-giis <*utr<*ale*d the help ol the; 
rort\i|*ii<*se against Mahommevlan ins.uie is, and the vie'eroy sent an 
expe'ditiemarv lorc«‘, comtii,iiul«'<l hy Ins bnitlie*!* ( nstoloro da fhinia, 
with .450 miiskebM rs. Da (iaiii.i was la.ke'n j)nsonei and killed, but 
his lollowers cn.ible'd tin* ('Inisl inns of Abyssinia to regain lbe*ir 
power, and a |e*-;!iit mission remaiiu'd in tlie coiinliv 'I'he Poitu- 
guese also est.iblislied a closf conne'xion with tin* kingdom of ('ongo 
on the wc'st side oi Xhie a, and olitained much iiitormation rc'spet'liug 
the* inte'iior ol the* coMliueiit Du.iite* Lope/, a Poitiigin*se* sedlled 
in the count ry, was sent 011 a mission to Rome by (he king ol ( 7 ong<i, 
anil Po)H’ Sixtus \', < nised him to recount to Ins cliainbeTlain, 
I'Vlipe* IMgatelta, all lie liad leannal eluruig the nine* v<‘arshe liael been 
in Africa, from 1 57S to 1 5.S7 I'lns nairative, under the* title c)f 
Dvsf uf^fiou of the I\nn'*,dotn of Coin;i\ was ]mhlished at Rome by 
INgaledta iii 1501. A map was altaclu'el on which s(*\n*ral great 
e;«piatorial lakes an* shown, and the* eunpiie* ot Moiiomweva or I'u- 
vaiilwe*/! is laid elow’ii The most vaiuahle work on Aliica about 
tins time* IS, howe*vei, that W'iilte*n by the* Moor Leo Aliicanus in 
the early part ol the* ibtli century. Leo travedl<*d extemsixely in 
the north and west ol \lnca, and w'as eve'iitually take*n liy ])irate‘s 
and solel to a nnisler who prese'Ute'd him to 1*04)1* Leo At tin; 
4>ope*'s elo'-iie he translated Ins work on Africa into Italian 

In k'nitlK*!' India and the Mrday Archipelago the* I ‘e'utngnese* 
a(‘e4uiied piedoniinating inlluence at se*a, establislmig tae’toiies on 
the Malaliai coast, m the* I*('rsinn (bill, at Malacca, and in the* Sjiice; 
Tslauds, and exle'iiding then comme*re lal imterjirises irom the Red 
se*a to ('hina. 'I’lie'ir mission. uii*s were re*e-eiv<*d at the court of 
Akhar, ami Beiii*dict (hu's, a native ol the Azoies, was d<'S4>atrlii*il 
eui a loiirmy oveilaiid lioin Agia to ('Inna lb* starte*d in loo^, 
and, .il(e*r traversing lie* lexist ^ known parts of ('ential .Asia, lie; 
ri'aclic'd the; eoiiliiies ol ('Inna, fie* .ippc.irs to have* astnided troiu 
Kabul to (he 4)l.ite'.iu ol the I’.imir, and lhe*nce* omvards bv Yarkand, 
Khotau anel Aksn. He ilied on tin* iouim*v in March i()07 ; aiiei 
tlius, as one of the brethre*ii ])ronoime (*d his epitajih, “.seeking 
('athav he* loimd hea\’<*n 

riu* ac’livilv and lo\ e* of ad\e*nture*, whie.h boi'.anu* a iiassion lor 
two or thre*e ge'ueralious m ^''|).nn .ind I’oilugal, s|)re*ad to other 
I'ount I le s. It was (he spirit ol (lie .ige* ; .old ICiiglaml, 
h * H l*<»^**”(‘* hr.iiue w*eie lire*d by iL Faighsh t*nte*rprise* 

was Inst ,irou*,ed by John and Sebasti.ni ('.ibot, latlu*r 
and sou, wlio e*ame trom \ «*nie'e and setllesl .it Bnslol 
in the* time* ol lleiirv \ IL 'I'lie ('abots n*e'e’ive*d a patent in 
empowering them to see*k unknown lauds , and jolm (’abot di.s- 
e'overeel Xe*wtoundl.nid .iml ii.ul ot the* co.ist ot \nieru*..i. Se'bastian 
.ilte*i w .irds m.ide* .1 voy.ige to Rio de la Plata m tlie sersiee of Sjiain, 
but he ret unit'd to |*an;l iiid m i s.jH and rei'eive*d a 4>ensioii fioiii 
JCdw.ird \'L \( his suggestion .1 vov.ige wms imdert.iken toi thedis- 

cove'rv ol ;i noith east ]).issage to ( athav, with Sii Hugh Willoughby 
as i.i[)l.iin geiu'i.d ot the lle*e‘t .md Richard ('h.nicellor as pilot- 
ni.i|0?. riu*y siiled m M.iv 155L hut Willoughby .'ind all his crew 
peiisheel on llie Laiilmd cei.ist, ('h.int elloi , lu)wt*ve*r, was more 
forlun.ile. He reachesl (lie White St*a, lu-rlormeel the jouniey 
oxetlauil to Meiscow , whe*i«* he* was v.e*ll n*C(*i\i*d, ami mav be; .said 
to h.ivi* be'eii till* lomieler ol the tnide be*1w<*e*ii Russi.i :iud Engl.mth 
lb* i(*tmn»* I lo Xrcham^el .ind bionght his shiii batk in satetv to 
Engl. Old. On .1 so-'oiid voyage, in i55<i, ('h.iiicelloi wms drownt'd ; 
and three sul)st*ipit*iit xov.ige*', led hx Sti*4)he'n Hurrough, \ithiir 
pe t .111(1 ('h.irle's Jae km.in, m small er.dt ol 50 tons .mil under, 
carueel on .111 e'yamni.il am ol Die str.iils wtdeh le*.iil into the K.ira 
se.t 

dill* I'leiich tolleixx'i'd c]o‘.e'lx oil 1!:-' trick ol b‘hii ('abot, anil 
Norman aiiel Pre bm b*>heriiu’n tre-<4iu'uteel the* baiik*^ cu Nt'xxlomid- 
laiiil at the* bt'*jmimi'j ol the lolh ce'iitnrv. In 1 s - 4 Pr.incis T smt 
Gioxaiini da \e*ia//ano 01 I'loivnce on an ex]M*vli(ion ol disc(.)x'ery 


to the coast of North America ; and tho details of his voyage were 
embodieii in a letter addressed by him to the king of France from 
Dieppe, in July 1524. In 1534 Jacques Fartier set out to continue 
the discoveries of A'erazzano, and xdsited Ncwloundland and the 
(iulf of St l^wrence. In the following year he made another 
voyage, discovered the island ot Anticosti, and ascended tho St 
Taiwronco to liochelaga, now Montreal. Tie returned, after passing 
two winters in ('anada ; anel on another occasion he also tailed to 
e.stablish a colony. Admiral de Coligny made several imsurcesslul 
endoavoiics to form a colony m Idorida under Jean RiKTult 
ot Diejipe, Rene do Lamlomii^ri* anel othe*rs, but the settlers 
wore furiously as.sailed by the Spaniards and the attempt w'as 
abandoiK'd. 

The reign of Elizabeth is famous for the gallant enterprises that 
were nndi'iTaken by st‘a .and land to di.scover and bring to light the 
imkiiow'n parts of the earth. Tho groat promoter of 
gt*ograj)hical discovery in the* Flizabothan period was ^ ® 
Ricliard Hrikbiyl (155.V 1616), who w'.'is .iclive in the tor- 
mation ot the two companies for colonizing Virginia in 
1606; and devotee.! his life to encouraging and recording similar 
undertakings. He ]mblished niiieh, and lelt many valuable ])aj)ers 
at his death, most of which, together wdth manv other narratives, 
were pnhlishe'd in i()22 m the great xvork of the Rev. Samuel I*urcbas, 
entitled Haklttvtus t^osthunms, or Pvnha^ his 

it IS from thi*se xvorks that our knowdf*rlge ol the galk nt deeds of 
Die English and other exjjlorers of Die Eli/abofban age is mainly 
di‘rived. The* gie'at and s4)li*ndi(ny illustrated collecDous of voyages 
and trave'lsof Tlieodorus de Pry and Hulsins ‘-erx'cd a similar nsetul 
jiiiqiose on the* continent of Kni()|>e* One* inq^ortant object ot 
Faiglish ni.iritime .idx'eiiliiri is ol those days was to discoxer a route* 
to C'.itluiy hy Die* iiorlh-xvest, a si*coml xvas to settle* \ iigini.i, and a 
third was to raid tlie Sjiaiiish .set Heine *n Is m the West Tiidn'.s. Nor 
was the trade to Mnscox'v and 'riirke'v n(*glec1ed ; w'liil'* laHcilx' 
a resolute and successtiil atlenqit xvas made to establish direct 
coiiinieK lal le l.i lions with India 

The* conception of Die* nortli-westi'in route to rathnv now leads 
the story ol ex|>lorat ion, for the tiisl time* as lar as import.int and 
siist.iined elTorts .in"* conceim‘(l, low’ards the \rctic seas This part 
ol Die sloty is hilly loltl iindei the heatling ol Poi at? R?(.ions, and 
only Du* n.imi's ol M.irtm Fiobisher (iy)7(>), John T)a\is (1585), 
Henry Hiidsoii (1607) and WillMtn Baflin (1016) nei'd he mt nlioned 
here m ordei lo pti'serx'e the coiiqili*!!* consjxectus ot the liislorv of 
distoverv The Dutch emulated Du* Biitish m Du* Arctic seas during 
this iieriod, directing tlu‘ir e'ftorts mainly towards the dise.overy ol 
a north-east passage round the* nortlu*rn end ol Noxava Zemlva ; 
and William Barents or Barendsz (LS <>4 T5e)7) is Die most famous 
name in this conne*Mon, his boat voyage* along the coast of Novava 
Zenilya alter losing Ins s]ii]> anel wintering in a high kititude, being 
one of the most remarkable at hi(‘ve*iiu'nls m 4)olar annals 

Miiiiy English x^oyages wen* also made to (iimua anel Du* AA'ist 
Indies, and tw’ice English x’csse*ls lolloxveel m Du* tr.uk ol IMagellan, 
and circumnavigated Du* globe* In 1577 I'Yancis Drake, who had 
])re*viously si;rxu‘d with Haxvkins m Die W (‘st Indie's, imdertoeik Ins 
c«*li*hr.ili*el voyage toimd Du* woihl Keaehmg Du* Pacilic through 
the Stniit of M.igillan, Dnike procei'(l(*d northwarel along the xvesl 
coast of Ainerii'.a, resolved to attempt the discovery of a northern 
]»ass.ige irom Du* iXicilic to Du* Atlantic 'Mk* coast trom the 
.souDu'ni extre*mity ol Du* ('.ilifoiinan ju'innsiila to ( a]ie* Mendocino 
liad be*en eliseovered bv Juan Rodiigiu*z ('abrillo and Fraiuisco de 
Plloa 111 1531). Drake's discox cries I'xt ended fiom ( ape* Mendocino 
to .48^’ N , III wdiich latitude he gave u]) his quest, sailed across the 
Pacific and re*aclieel the Pliilipjune Island*-, returning home roiiml 
the* ('ape* of (Jood Hope in 1380. 

Thomas ('avendisli, emulous ol Drake's eyam])le, filled out three 
vessels for an expedition to the South “^ea in i ^.Sf) He i(.)ok the 
same route as Drake along Du* xvest coast ot Ame'iica. From Cape 
San Lneas ('aveiulish slee*re(| across the Pacitic, seeing iu» land until 
he reached the Lailrone Islands. He* re*liirned to England in 1588. 
'fhe D'lrd ICndish x’oyage* into Du* Pacific was not so iortiinate. 
Sir Ru'h.iid H 'wkiiis ( i 3,)^ reaching the bav ol Ataeanu s, in 1 ° N. 
in i5‘ |, w.'is .ill.ackexl by a Spanish flt*el, and, alter a ilesperale 
nav.i! engagement, w.as torci'd to siiriemh'r. Hawkins di*clar('d 
his 0 .|ect to he disi'ox'erx' and the snrxev of unknown lands, ami 
hi-. xe^y.ige*. Diongh terminating in disaster, bore* good fniit. Thr 
Ol'sei, ntions of Sn Pohard Hawhius in Jns Pei’a'.r nilo {hr South Sen, 
publislu'd 111 1022, aie very valuable It w.is long before anotbci 
Biiti*-h ^hij) e'liteted the Pacilic Ocean. Sir John Narborongli took 
txxo shqis thiongh Du* Str.iit ol .Magellan m 1070 and toucliod on 
the co.ist ot Chile, hnl i1 x\ns not until 10S5 that Damj)iei saili*d oxe*i 
Du* ]).iH ot the P.u itic xvhen* Hawkins nu't his defeat 

n'lie* exqiloinig eiiterpiise of Du* Sinniish natieni did not wane* 
after the conquest ol Peru and Mexico, ami Die acepii'ition of the 
j xMst enqiire ol tlie Indit*s’. It xvas S4nirreel into re*nexvt*(l actix'ity 
I bv the audacity ot Sii John Haxvkins in tlie West riulies, and hy 

■ the* ap]u*araiKe ol Dr.ike, ('ax(*ndi*.h and Rich. ii el TIaxvkms in the 
! P..eitu' 

111 the iiit<‘rior of South America the S]ianish conquerors had 
e’.4)!(ired the rt'gioii ol Du* .Aiuh*-, trom the isthmus ol Panama to 
' ('Inle. Pedro de Valdivi.a m 1 541') m.nlt* an ex])editioTi into the; 

■ tomurv of the Araucanuin IiuImiis ol Chile, ami was Du* first lo 
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explore the easlcm base of the Andos in what is now Argentine 
Patagoiiiei. In 1541 Francisco de Orellana discovered the whole 
course of the Amazon from its source in the Andes to the Atlantic. 
A second voyage on the Amazon was made in 13O1 by the mad pirate 
Lo])e de Aguirn' ; but it was not until 1630 that a hill account was 
written of the great river by Father C'nstoval de Acufla, who ascended 
it from its mouth and i cached the city ot Quito. 

Th<^ voyage of Drake across the l*aci(ic was ]ireceded hy that of 
Alvaro de Mendana, who w.is despatche<l from IVni in 15^7 to 
„ . . discover the gie.it Antarctic continent which was believ<Hl 

extend hir northward into the South sea, the search 
P /// which now became one of the leading motives ot 

exploration. After a voyage of eighty days across the 
I’.irilic, Mendana discoviued the Solomon Islands ; and the expedi- 
tion returned in safety to C'allao. Tlie ap]iea ranee ot Drake on 
the; renivian coast led to an ex]H*diti()n b('iug fitted out at Callao, 
to go in chasi; of him, mvlei the command ol Pedro Saimiento. He 
sailcsl trom Callao in Getober i57<>, and made a careful survey of 
the Strait of Magellan, with the oli|ect of lortitving that cailrancc 
to tlie South sea. The colony which he afterwards took out Irom 
Spain w.is a complete lailure, and is only remembered now fiom the 
name ol “ I'ort Famine,” which Cavemlish gave to the site at which 
h<* loaud the starving lemnant ot S.irmienlo's siUtkTs Tn 
15()5 Mendana sailed liom the coast ot Peru in connu.Mi<l of a secoiul 
ex])e(litu»n to colonize the Solomon Islands. Alter diseoveiing the 
Mai'<iue,'.as, he leactied the isl.md of S.inta Cruz ol (‘vil meinory, 
where he and ni.niy of the settlers died, llis young widow look 
(oiuiii.uid of the surxivois and brougiit them salely lo M.mil.i. 
'riu' vic(*roys of Peru still persevererl in their attempts to ]d ;nt a 
colony in the h3"]>othelic;il southeni continent. Pt‘dro louiiaTidez 
<Ie Qiiiros, who wa.s ])ilot under Mendana anrl laiis Vaez de 1 \>wes, 
wen* sent in command of two ships to continue tin* woiU ol i‘x]'lora- 
tion. They sailed Irom Call.ao in Dec’ember Fjo^, .nid discov‘*’*ed 
several islands of the New' Heliiides giou]) Tlu'v an< hoieil m a bay 
of a large island which Quiros named ” Vnstralia d<*l Fspiritu S.into ” 
From tins jdace Quiros returned to .Ameriea, but 'torres ('onfiniied 
the voyage, passed through tin* stout l>etwe{'ii \ustralia .uul New 
(riiinea wtiioh lie.ars his name, aiid e\ploied and mapped the souihean 
and eastern coasts ot New Guinea. 

'The roiluguese, in tlie i*arly jiart of th<* *7! It century (T578- 
1^40), wen* under the domimon ol S]>am, and tlieir enterpri.se was 
to some (’xteut damped ; but their missioiianes e.\tend(‘d geogr.ijihical 
kuowledgi* in .\fiica. Fattier Francisco Paez rvr«]uir<*d great mtlu(’nc<* 
in .\l)vssiiiia, and explored its highlands Irom ion<i to 1022. Initlu'TS 
M(‘tid«‘z and Lobo tr.aversed tlie deserts between tlie eoast ol tlie 
Keil M*a and the mountains, became acf^nainled willi Lake Tsana, 
and <hscov(*r(‘d the sourc(‘s ol the Blue Nile m i()24- ibjd- 

But tin* attention ol tlie Portuguese was m.Linly rle\ oted to v.iin 
attempts to niaint.iin tlK‘ir moiio])oly of the trade ol India ag.nnst 
K hairy in pnwx'rlul rivalry of the Knglish and Dutch the 

the East' enterprises w<*re persevering, continuous and 

su( ccsshil. James l.ancaster made a vov ige lo the Indian 
Ocean irom I5<n to 15^4 ; and in 1500 the merchanis and adv(‘ii- 
turers ol I.on<lon r(‘solve<l to lorm a (ompanv, willi the object of 
est.ilihslmig a trade with tlie Fast Indies On the 31st of December 
150') ()ueeu Flizabeth granted the charter ol iiicor])oiatioii to the 
Fast Indi.i ('ompanv, and Sir J.imes Lancaster, one of tlie diroctor.s, 
w'as appointed g<-ner.il ot their fir.st tl(*e(. lb* was aciompaniecl 
l)y John Davis, the great Arctic navigator, as pilot majoi. This 
voyage was enunently sncces''-ful. The ships toiicIuH] at Achin in 
Sum.it la and at Jav.i, leturning w'itli full kuimgs ol pe])per in 100^. 
7 'lie second voyage was commaiitled bv Sn llemy Mirltiletou ; but 
it W'as m the third voy.ige, uiiflei Kceliugi' and llawkms, (tint tin- 
mainland ol India was lust reached in F107. Captain Hawkins 
landed .at Surat and tr.ivelled ov<*rland to .\gr.i, ]>assing some time 
at the court ol the Gn-at Mogul In the vovage ol Sir l-Mward 
Alicliellionie in 1^05, John T)a\ e- lost hi-’ hie in a tight with a {.ipaneso 
jiiTilv The eiglitli voyage, led ]>v (\j])l.un Sins, extenderl the 
()])cra 1 imis ol 111'* fomjiaTiv' lo J.ip.m ; and in lOi ^ tin- Jiipam*se 
government gnmted })ri\ilegfs to tin- company; but tin- British 
retired in 1^23, giving uj) tlieir lactory. 'the chiel lesiilt ot this 
early intercourse between ( Ireal Britain and Jap.'in waisthe interesting 
series of letb-rs written by Willi. im Adams from F)i 1 to Tf>i7 From 
flic teiitli voyage ol the Fast India Company, eomnnnd''d by 
Captain Best, who left Jrii'dnnI m TO12, dates tin* est.dihstimcnt ol 
])erm.inent British lactones on the coast of India It was < aptaiii 
Bi’st wlio sf*cured a regular jtniiav for trade fiom the Great Mogiil 
Fiotn that time a fleet wms despat ('lied ev(*ryye.!i, and the conijiany’s 
ojierations gr(‘atly increased geogniphicrd knowledge- ot Imlia 
and the Kastern Xnliipelago. iirilisli visii- to F.a.stern countries, 
at this time, were not eonhned lo the voy.iges ol tin- com]ran\. 
Jouniey-, were also m.ide by land, and. among otlieis, the enlei- 
{.lining .lullnr* ol the ('ntditir^, riiomas Corv.ite, ol Odcombr- m 
SoiiTTsetshin*. wandered on tool from Fr;mce to India, and diid 
{1F17) in the coin]>ain 's lactory at S1n.1l. In 1 Anthony |eiilrin 
.son .irrivi'd in I’itski with .i let lei from < < 'ecu ICh/al>etli to llie shah, 
lit* P'lvelled tlirough Pe -i.i to Mokhar.i, .ind returned by tli<- 
Cas]uan .ind A'olga. In ' -,70 Cliristoplier Burroughs Tunit a shi]» 
at .Niz.liniy Novgorod and traded across the (’aspian to Baku ; and 
in i/niH Sir Anthony and Robert Sliiilev arrh ed in Per-i.i, and 


Robert was afti'rwards sent by the shah to Fairop(* as his ambassador. 
He was follow<*d by a Spanisli mission under Gan ia de Silva, w'ho 
vvrolt- an interesting account ot his travels ; and to Sir l^oriiier 
Cotton s mission, in ibjS, we are indebted for Sir Thomas llerliert's 
chaimiug narrative. In like manner Sir Thomas Roe’s mi.s.sion 
lo India lesulted not only in a laige collection of valiiabk- n-junts 
and letti*is ol his own, but also in tin* det.iiled arcoiinl oi bis ctiaplaiu 
derry. Bui the most li*anicd and mlelhgcut traveller in tlie F.ist, 
during the 17th century, was the Cierm.m, Fngelbreclit Kaempler, 
W'ho acconi]iainod an embassy lo Persia, in ifxS.p and was altei waids 
a surgeon in the .service ol tlie Dutch East India CoTn])any. He 
was in the- Per.sian (Lilf, hidi.i and Java, and ic.ridcd lor more lliaii 
two years in Jainin, ot which lie wrotf* a history. 

The Dutch nation, as soon as it was emaneip.ited from Spanish 
tyranny, displayed .m amount ol i-nterprise which, lor a long time, 
W'as fully equal to that ot the P>ritish. The .\rctic voyages 
oi B.irents were (piickly iollowed bv the (*.stablislimont of *'*** 

a Duleli Fast India C‘om]ian\' ; and tlu- Dutch, ousting 
the Portuguese, not oulv est.ibliriicd i.ictnnes on the 
mamlaud ol India and in Jap.iu, hut anjuiied a yireponder- 
ating mflnenci- Ihioiighout the Mal.iy Arcliipelago. In T3S3 Jan 
1 Ingen v.in Linscholeii madi- a voy.ige lo Imlia with a JAntuguese 
lleet, and his lull and giiqihic <le*i iqilions ol Indi.i, Airica, ( hma 
and the M.il.i\ Aichipeiago must lia\e bei'ii ol no small use lo his 
coimtr\Tneii m tlieir ilistaiii vi’iyagi-s 'I'he Inst ol the Dutch Imli.iu 
v(nag(‘s W'as yx-itoimed by ships whitli s.nleil in April 1505, am! 
ituiiitled Hu- Cape ol (iood llojie A r.ei oml laige Dutch fleet sailed 
in 130H; and, so eager W’as tin u-piiMu to extern! tier eoimm-Ke 
O'l-i the world tlial another tieel , consisting of fi\t ships oi Rotter 
dani, w'.'is st‘iit m flu* s.imc \ea! b\ w;.\ ol M.igell.iTi's Strait, uiidt-i 
Jacob M.ilm as ailimr.d, witli M'llli.'im Ad.ims as pilot. M.dm died 
on the ])ass.ige out, .md was siuceeded b\ Sinu’in de ('oides. wiu> 
W'as killed on the* co.isl ol ('hile lii Septembei i s<)o the* Heet li.id 
t-nti-K-el the P.intic. d he* shi|»*’ W't*ie lhe>n steeie*tl elne cl lor Jaj'.en, 
and anchored oil Biiugo m Ajuil iFoo In tin* sjnm* ye.ii, 1 S'lH, a 
thud expedition w.is (l(‘s]).ilcli(‘d mide i Olive i van Nooit, .1 native* 
<!l Utieclil, bid flu* v(»vag(* contributed nothing lo I’eogiaphv 'I lie 
Dutch ('ompaiiy m 1014 ag.nti ie*sol\ <‘d to *^end ,i (le*( t lo the Mohuc.is 
by the w'e.stw^ard route, and lori'. Spilbcige-u w'as appointed to the 
(ommarid as a<!mii-.d, willi a commi*-. ion Irom Hit* St.ites-Ch’iier.d. 
JI(‘W'as lnini‘-.]u*d with lorn ships ol Anisli’rdam, two ol Rotleidam 
and one fiom Zi'el.md On the* olii ol Alay Hot, Spillx’igcn (*iitcicd 
the I'acdic Ocean, aiiel t(Hiclu*d at ‘•(*veral ]iUne*son the ( 0:1- 1 ol Cliile 
ami Pel'll, deleating the* Sji.misli tied m a nav.d e*ngage*im*nt otl 
('liilt'a. .Alter jeluiideriiij* P.iyi.i ..ml m.iKing n’(|iiisiti(ms at Ac.'ipnho, 
Hu* DiiK h lleet ciossed Hu* Pa.cifu ,ind ie*a(heel tlie Moluccas m 
M.tich F*F». 

1 In* Dideli now resolve.-el to disifue i .1 pa-sage* into the* Par ilic 
to the somHi ol d ie*rra de*l F'liego, the* msul.'ii rial me ol whirl) h.id 
been a.sc(*rlame*d by Sir I '’ram is Drake* 1 he* \e*S'-e*ls lilH'd out loi 
this ]mipos(‘ were the ” Feudr.'t hi ol g'(» tons, commaiide-el hv 
jaerd) Lemaire, and tlu* ” llooin,” ol no tons, iinde*r W’llle'in 
Schonten dlu*\ sailed Irom Hu* de\e*l on the* JiHi ol Jiim* F)i 5 , 
ami l>v Hu* 2 oih ol J.'inuary F)iO lh'*N we*M* south ol tlu* enliatue* 
ol Magellan's Strait P.i**smg Ihroiigh Hic strait ol la in. me they 
came lo Hu* sonfhein e\ln*mil\' of lierr.i <lel Fiu*i'o, which w'as 
iiaim-d ('ape* Horn, in honom ol the townol I loom m \^’e•st I'licsland, 
of which .S( houte*i) w.is.'i ii.itive d liev p.isse*d the(.ipe*oii the 41 '*f 
of Jann.'iry, (*ncomileimg Hu* mnal w(*sl(‘rly winds d lu* great me*nt 
Ol Hus discover V ol a second j.a-'sage* into Hu* Sontli se*.i h -s in tin 
fact that it wms not ;*.( iide'ntal or imloie‘-e en. but w.is due* lo Hu* 
sagacitv ol those who de'-igned Hu* vov.ige (>11 the ist ol .M.irch 
the DutOi tlee*t Mghle*el Hie* i*-l.iii<l ot Jii.m he ni. elide/ ; and, h.iving 
crossed tlu* P.icihe, Hu* exy.loieis s.'iled alone Hu* noitl* coa*-! ol 
' New Guinea and arrived at Hu* Molm • ;s on the* 1 7H1 ol Se'pfcmlx*! 

I 161 ri, 

' Tlu*r<* U(*ie‘ seve nd e.nl\ mdic.iliom ol Hie (*Mst» m e* ol tlu* gn*at 
' Anslr*a1i.m eoiilme-nt, and the* Diiledi e*Tnk*a vom erl to obt,.m hirllu i 
knowli ejge roiii ermiig Hu* conntiy and its extent ; but oiiL its 
nortlu ni aiui A\este*ni (o.isls had be*eij visited b(*lr)re* the* time ol 
! (Governor \.iii J)i(*me*n Dnk Ilaite>g hael lie-eii on Hu* we*‘,t (o.ist 
ill lat 1 , ilde 21/’ 30' S m FelH. Pe*l*-f*t t St riK K on .1 1 e e I ( .ille (1 “ I lout 
man’, \brollios ” on iIp* ith oi (line* In Fxj/ the Dnie h 

' ra]>taiei \ larmngh Iande«i on Hu* west fo.ist ol .A list r.di.i , Hu*ii (..lle*el 
N(*w' I hiUmul, m ^ i ■ 4 S , and name fl Hu Sw an r j v er Irom tlu* blae 1. 

' swans he* disco\i*i<*d Hu*ie. In I'-fJ Hu gr»\eiJior and ecnmnl ol 
I Bat.ivia fitl»*d out two ships to piosi-e iin- the eii‘-e (ive*r \ of Hu* ;<'nlh 
' kind, HU‘U behe*\e*el to be* ]).irt of a v'.'si Nril.iutic contimnl, .iml 
I entrusted Hu- commaiul to ( ajet.mi \I»' I lansdi dasmau. d In-. 
: voyage* proved to be* tlu* most impfiilant to ge'ogr.ijdiv th.il bad been 
■ imdeitaken since* Hu* lird i in nrnn'i vig.ilion oi Hu* glolie*. da'an.m 
s,iiled hoin li.itavi.i in ami on Hu* 2,iHi ol No\e'nd)e*i sjjpifed 

i’lgh hml 111 .\2 30' , wIju h W.IS n.iiued van Ituriu n'* l.aml, ami 

a i ter l.imiiiig there* pio'e*ede‘l to tlu* di’ef)V<’i\ of llu* v\e-(f*n? eo.nl 
, ol \e*w /e-ai.eml.al fii-t Ccd!e*el Stat<*u I ..’unl . .Hid suppeesi el le» b(*eon- 
' ne*( ft*d wiHi the* AnI.'iielji ionlnu*nt Irom v.lmh tins vovage* yirove*el 
.\e*W' Holl.im! to be* ‘•e*pa]Mte*rl lb* llull l>..e'li*el d e aig.'* la bll , oil'* 
ol the* I*'?le*ndl\ Isl.elieL ()1 ( OoU ; am' ie*ll'tne*ei i>v tlu* tlenlh letas; 

. ol Ne’w C'.unua lo Ikit.ivia. hi id 14 da -man made* a s(*ioml vovag* 
to f*fiect .1 lllll(*r dese.o\ e*l y ol 'v'*\v Gemu .l 
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The Fn-iich directed their enterprise more in the direction of 
Nortli Anj(;rica tlian of tlu' Indies. One of their most distinguished 
explorers was Sainm l ('hamplain, a captain in the navy, 
who, after a nunarkablc journey through Mexico and the 
West Indies from 1509 to 1002, established his historic 
merem, connexion with ('aiuula, to the geograpliical knowledge 
of which he iii.ide a very large addition. 

The jiriiu iples and methods ot surveying and position finding 
had by tins tune become well advanced, and tlu- most remarkable 
ex.imple ol the early application of tliese inijirovements 

Hs on- found in th<! survey of ( hina by Jesuit missionaries. 

1 ” 'I'hev first prepared a map of the country round Peking, 
** wljK.h w.is submitted to the emjx’roi Kang-lii, and, 
being sati.slied with the accuracy ol the European method of survey- 
ing, he resolved to have a survey made ol the whole ominre on the 
jirinciples. Tliis great work was begun m July 1708, and the 
eomjilcted maps were jjresented to the emiuMor in 1718. The 
records preservetl in eacli cilv were examiTU'd, topogra])lncal infor- ■ 
Illation was diligenlly collected, and tlie J«*sint Itilhers eliecked tlieir ! 
triangul.ition by ineTiib.in altitudes <jf the sun and ])ole star and by a 
sy.steni of remeasureineiils. 'I lie lesult was a more accurate ma]) of 
Phina than existed, at that tune, ol any country in Murojie. Kang-hi 
next order(*d a similar map tii be in.ide of 'liliet, tlie survey being 
executed by two Iannis wlio wme eareliilly liained as surveyors 
by the Jesuits at Peking From tliese suneys were constructed 
the welbknowu maj)s winch were lorwardeil to Duhalde, and which 
D'Aiiville. utilized lor liis atl.is. 

Si'viiral Furopean missionaries ha<l previouslv foun<l tluiir way 
from India to Tibid. Antonio Andrada, in was the first 

Th to enter Tibel since the \isit ol iM'iiir Gdoric 

centur ‘ next journey was tlial ol Fathers Gnudier 

and Dorville about if><io, wlio succeeded m passing Irom 
(.'liina, througli 'Iil>et, inlo India. In 1715 b'alliers Desideri and 
I.'ieyie made thoii way liom Agra, across ihi- 1 liin.ilayas, to Lhasa, 
and fhe C'apuchin J'riar (Ira/io della I’enna leslded m that city 
horn 17J5 until 1747. Hut Hie most leinarkable jouiney in this 
direetioii was pcrlorini'd by .1 Dutch tiMvellei iianu'd Samuel van de 
Pulte. lie lelt Holland in 1718, went by land through Persia to 
Inditi, and eveiilu.iUv imide Ins way to Lliasa, where lu* resided fora 
long time, lie went tlieiue to ('liiu.i, ndiirued to J.has;i, and w'as 
in India in time; to be an eye-witn<*ss ol the s;i( k of Delhi by Nadir 
Shah in 1747 In I7n 1 ^’* 1 ^‘b India and died at Batavia 
on Hie 27tli ol SeptembiM- 1745. The prematiin* deatJi 
ot this illusliiotis traveller is Hie inoie to lie lamented lu'causc his 
vast knowledge died with him. I'wo JHigJisli missions sent by 
Warren Hastings to Tibet, one led by (h’orge Bogle in 1774, and the 
otlier by Captain 'J'unier in 178^^, completes 'riliet.ni exploration in 
the 18th c<‘ntury. 

From Persia iiiucli new information was supplied by Jean C'liardin, 
Jean r.iveniier, (diaries ll.imilton, Jean de rbevenol ami b'atlier 
Jude Kru.sinski, and by Fiiglidi trad<*rs on Hi<' ('aspiari. In 1748 
Joliii Flton traded between \straklian and tin* PiMsian jKirl ol 
Fii/eli on the C'a-.pi.ui, .iiid underlook to build a He<*l lor Nadir 
Sh.di. Anothei English merchant, n.imetl Jonas llanwav, arrived 
.it Astrabad Irom Bussi.i, ami lravelle<l to the camp of Nadir at 
Kazvin. One lasting .iml valuable result of llan\Nay’s wanderings 
was a chaimiug book ol travels. In 1700 (iiiillaiiine Didi.sle pub- 
lished his map ol the coiitiiieuls ol the Old Woild , and his successor 
D’Anville jnoduced his maj) ol Imlia. in 1752. D'.XiimIIc’s map 
contained all th.it was tlien known, but leu years attiTwards Major 
Keiinell began his surveying labours, wim h extended over Hu* 
jHMiod Irom i7()j to 17.S2. llis survey covered an area ooo m. long 
i>v y«) wide, tioin the easti'in coniines ol Bengal to Agra, and tiom ; 
Hie llim.ilayas to Calpi. Rennell was iiuletatigable in collecting I 
geogr.iphii al inloiniation ; his Bengal atlas apjieared in 178,1, his ; 
lamous m.ip ol India 111 1 7S8 and the memoir in 1702. Surveys 
were also made along the Indi.in coasts. 

Aralna i<‘c«*i\ed very laieltil attention, in the i8lh century, 
from the Danish scientilic mission, which im iiided ('.listen Xiebulir 
among its meinbeis. Niebuhi lamled at Loheia, on the coast ot 
Vemi u, ill December 1702, and went bv land to Sana. .Ml theotlier 
members ol tlu* mi.ssion dieil, but lie jnoceeded Irom Mokha to 
Bombav. He then 'made .1 journey Hiroiigh Persia and Syria to 
Const. mtinojile, letuining to Copeiitiagen in 17(17. IBs valuable 
work, tlu* /fcsvi //>//(>;/ of huhiit^ was jmbhslied m 1772, .and was 
lollowed in 1774 1778 by two volumes ol travels m .Asia The great 
travi’ller survived until 1815, when lu* died at the age ol eighty-two. 

James Bruce ol Kinnaird, Hu* contemporary ot Niebuhr, was 
equally devoted I0 IC.islein travel ; .iml his principal geogiaphical 
Africa ll>^‘ liaeing of the Blue Nik* tiom its source to 

il*’ pmetiou with tlu* White .Nik* B<*lore Hu* death ot 
Bruce an Aliic.in .\ssoci.itiou w.is formed, in 1788, lor collecting 
information rcs])eclmg Hu* luterioi ol that continent, with Maior 
Keiinell anil Sir Joseph Banks as leading member-.. The association 
til ^t <*mploycd John Ledyanl (who h.td jueviou.sly made an extra- 
oitluiary jounu*v into Siberi.i) to tioss \liica Irom ca.st to west 
oil Hie paialk l ot the Nigi'i, ami William Lucas to cioss the Saliara 
to k'e/zau I.iicas went troin Tiipoh to Mesurat<i, obt.iiiu*d some 
lulorin.itiou lespectiug l-'e/zaii .ind retiinied in 1780. One ot the 
chiet ]>rol>leiiis the associ.ition wished to solve was that ol the exist- 


ence and course of the river Niger, which was believed by some 
authorities to be identical with the Congo. Mungo Park, then an 
assistant surgeon of an Indiaman, volunteered his scrvic(*s, which 
were accepted by the association, and in 1795 he succeeded in 
reaching the town of Segu on the Niger, but was prevented from 
continuing his journey to Timbuktu, i'ive years later he accepted 
an offer irom tlie government to command an expedition into Hu* 
interior of Africa, the plan being to cross from the Gambia to Hu* 
Niger and descend the latter river to the sea. .Af1i*r losing mo.st ot 
his companions he himself and the rest perished in a rapid on the 
Niger at Bu.sa, having been attacked from fhe shore by order of a 
cliit*f who thought he had not received suitable jireseiits. IBs work, 
however, liad established the fact that the Niger was not identical 
witli the Congo. 

While the l^iiti.sh were at work in the direction of the Niger, the 
Portuguest? were not unmindfiil tif tlu*ii old exjiloriiig lame. In 
1798 L>r F. J. M. de Lacevda, an arcomjih.shed astionomer, was 
ajqiointed to command a scientilic ex])i*dition ol discovery to tlie 
north of the Zambesi. IB* started in July, crossed Hu* Muchenja 
Mount. lins, and reached the capital of Hie Cazeinbe, where he died 
ol fevei . r.accrda lelt a valuable n*cc)id of his adventurous joiinu*y ; 
but with Mungo Park and Lacenla the history ol AtriCttn exjiloration 
in the 18th ci*ntury closes. 

In Soiiih Aiiu'iica scienlilit exploration w.ts active during this 
period. 'J'he great geogniphical evint ol the century, as reg.aids 
that continent, was the measurement ol an arc of the 
meridian. 'l‘he unck*rt.iking was jiroposed by the French . 

Ac.idemy as part ol ati inve.stigalion with tlu* object ter ca, 
of ascertaining the liiigtli of the di*gree near the eiinator and near Hu* 
pole resjiectivcly so as to d(‘teniiine Hie figure of the earth. .\ 
commission left Pans in 1735, consislmg ol C harles Alarie de la 
Condamine, Pierre Bongiu i , Louis Godin and Jo.se])h de Jussieu 
the naturalist. Spain aiipoinled two accomplished naval ollicers, 
the brotli(*rs IHloa, as coadpitois. Tlie operations were carried on 
dunng eiglit years on a plain to the south ol Quito ; and, in addition 
to Ins memoir 011 this memor.ible measnriinenl, La Comlaimm* 
collected much valuable geogiM])lncal inlormation dining a voy.ige 
«lown the .Amazon. The arc in(*.isiired was 3*^ 7' 3" in k*ngtJ) ; 
and Hu* woik consisted of two nieasiiied bases connrct<*d by i\ scries 
of Iriaugkis, one nortli and Hu* oHu*i south ol the eqiiatoi, on tlu* 
meridkm ol (jiiito. ('ontem]ioraiH*onsly, in J738, Pierre J.ouis 
Moreau de Maupertiiis, Alexis (’l.iiide Clairant, ("liailes Etienne 
TxJiiis Camus, Piern* Cliarles Jx'inonniii and Hu* Swedi.sh phvsici.st 
Celsius measured an arc of tlu* nu*riilinn in Lapland. 

Ibe British and French governnienls de.spatclied .several expedi- 
tions of discovery into Hie t’acific and round the world during the 
18th century. They were jirereded by tlu* wonderful „ 
and romantic voyag(*s ol Hu* lniccane(*rs. Tlu* narratives 
oJ such men as \\’ood(‘s Ktigers, Edward Da\*is, (ieorge ^ 

Shelvocke, Cli])j>i*rlon aim William Daiiqnei, can never * ’ 

fall to interest, vvliile tiny an* not wiiliont geographical v.ilue. 
The works ot Dampier are esjiecially valuable, and the nariatixes 
of William Fiiunell and Lionel Wafer finiiislu*d the b(*st accounts 
then extant of Hu* Isthiiins of Darien. Daiiqiiei’s literary ability 
eventually .seciir(*d for him a commi.s.su)ii in Hu* king’s .service ; 
and he was .sent on a voyage ol discovery, during wliich he exjiloreil 
of the coasts of Australia and New Guinea, and discovered Hie 
sli.iit which beans his name b(*tvM*i‘n New Guiiien and New Britain, 
retiifiimg in 170J. In 1721 Jacob Koggewein uas desjiatched on a 
voyage of some imjuutance across Hu* I’acihc by the Dutch West 
Tiidia Company, dunng which lu* discovered F.aster Island on the 
()th of Ajnil 1722. 

Tlu* voyage ol l^rd .Vnson to the Pacific in 1740 1744 was of a 
]m*d.itoiv character, and he lost more than half his men Irom scurvy ; 
while il IS not pleasant to rellect that at the very time wluii the 
b'rench aiul Spaniards were measuring an arc of tlu* iiiendian at 
Quito, the Britisli under Anson wen* pillaging along the co.ist ol the 
Pacific .ind burning Hu* town of lAayta. But a romantic interest 
attaches to the wreck of the “ Wager," one ol Anson's fhet, on a 
desert isl.ind near Cliiloi*, Kir it bore Iniit in tlu* charming narrativi' 
ot Cajitain John Byron, which vail endure loi all time. In 1764 
Byron himself was sent on a voyage ot discoveiy round Hu* world, 
winch led immediatelv after liis letiim to the despatch of another 
to complett* hi.s work, under tlu* command of ('ajitain Samuel Wallis. 

'Hu* exjiedilion, consisting ol tlie " Dolphin ” (.ommciiidt*d I)n 
W allis, and tlu* " Swallow " under Captain l*hihp ('aiteret, sailed m 
September 17(1(1, but the .ships were separated on (*nteiing tiie T’acific 
from the Strait of Magt*llan. Wallis discovered Tahiti on tlu* i9lh 
ol June 17(17, and he gave a detailed account of that island. IB* 
returned to England in May 17(18. C'arteret discovered tlie Charlotte 
and Gloucester Islands, and Pitcairn Island on Hie 2iid of July 17(>7 ; 
revisited the Santa Cruz group, which w’as discovered by Mendafia 
and Quiros ; and discovered Hu* str.ait separating New Britain Irom 
New* irelaiul. TB reached Spit be.ad ag.iin in February 17(19. Wallis 
and Carteret w'cre followi*d very closely by the k'n'oeh expedition 
of Bougainville, which saik*d from N.antes in Xo\ ember 17(10. 
Bougaiiivilk* h.id first to perlorm the unpleasant task of delivering 
lip tlu* Falkl.ind Island.s, wliere he had (mcouraged the formation 
ol a French .settlement, to the Sjianiard.s. lie then t*nlered tlu* 
l*acitic, and reached Tahiti in .April 17(18. Passing through the New 
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Hebrides group he touched at Batavia, and arrived at St Malo after 
an absence of two years and four months. 

'['he three voyages of Captain James Cook form an ora in the history 
of geographical discovery. In 1767 he sailed for 'rahiti, with the 
c at In observing the transit of \'enus, accompanied 

CMk naturalists, Sir Jostrph Banks and Dr Solandcr, 

a pupil of Linnaeus, as well as by two astronomers. The 
transit was observed on the 3rd of June 1769. .\fter ex])loring 
'I'.diiti rind the Society group, Cook spent six months surveying New 
Zealand, which he discovered to be an island, and the coast ot New 
South Wales from latitude 38** S. to the nortliern extremity. The 
belief in a vast Antarctic continent stretching far into (he temperate 
zone had never been abandoned, and was vehemently asserted by 
(-'hiirles Dalryrn])li‘, a disapiiointed candidate nominatetl by the 
Ro) al Societv for the command ot the Transit exjicdition ot 17^9. 
In 1772 the I'nmch ex])lorer Yves Keigueleu de Tremarec had dis’ 
covered the land that bears Ids name in the South Indian Ocean 
without recognizing it to be an island, and naturally btdieved it 
to !>(' part of the southern continent. 

Cook's second voyage was mainly intemhxl to settle the (jiiestum 
(»f the. existence of such a continent onc<' for all, and to define the 
limits of any l.ind tli.it might exist in navigable seas towards the 
Antarelic circle. James Cook at his first attem]if reached a south 
latitudo of 57° 15'. On a .second rnii.se lioin the Society Lslands, 
in 1773, he, first ol all nu'ii, crossed the .A-ntarcfic circle, and was 
stopped by ice in 71" 10' S. During the second voyage Cook visitt‘<l 
Easter Island, discovered .several islands ot tlie New Hebiides and 
New Caledonia. ; and on his wav liome by C'ajie 1 lorn, in March 1774, 
he discovered the S.mdwich Island grouji .md dt;scribed South 
th'orgia. H(; proved concln.sively that any southern (.onfinent 
that might exist lay under the jiolar ici;. 'riH‘ lliinl vovagt* was 
intended to attempt tlie jiassage from the, Pacitic, to tfie Atlantic liy 
the north east. The “ Resolution " and “ Jhsi.ovcrv ’’ sailed m 
T776, aiul Cdok again took the route bv the C'ape of Good Hope. 
On leaching the Noith American coast, he ])roc<‘e(led nortliwarri, 
fixed the position ot tin* western extixunitv of Amene.i and surveyed 
Bering Strait. He w.is .stojiped by the iiu' in 41 ' N , and named 
the faitliest visible p<iint on ih<‘ .Vmeriean .slioie lev ( ape. He then 
visited tlie Asiatic shore aii<l disco\ered Cai>e North. Ketuniiiig to 
JHawaii, ('ook w.is murdered by the natives. (Dn the 14th ot February 
1779, his .‘■econd, Cajilain Edward Cleike, took command, anrl 
proceeding to Petro})a\lovsk in the following snminei, lie ag.iiti 
cxaminis] the edge of the ice, but only got as tar ;is 70 “ < C ^^hc 
ships returned to England in ("letober 1780. 

In 1785 the b'renc.li gov(‘rnm<*n( carefully fitted cnit an exfieditioii 
of di.scovery at Ilrest, wliich w.is placed under the command ot 
FriUUjOis J..I Peronse, an accomplished and ex]i('nenc(‘<I officer. 
After touching at ('once]icion in (Miile and .'it Kastei Island, La 
I’eionse jiroi eedi'd to Hawaii and thenci* to the coast ol ('alifornia, 
of which he h.Ts given a very interesting account. He Hum cro.s.sefl 
the P.-icitic to IVl.'icao, and in July 1787 lie proi'eeded to explore th<‘ 
Giilt of I'.irtary and tlie shores ot S.ikhalin, reniaitiing some time .it 
Castries Bay, so n.amed after the h'reiu.h ininistiT of marine'. Them e* 
lie went tf) llie Kiiiile* fsl.inds and Kamchatka, and sailed from tlie* 
far north down the* meridian to the Navigator and Fiiendly l.slands. 
He was in Botany Bay m Jaiinary 1788; and sailing thence, the 
e'XploHT, his .ship and cre‘w weiej in've*r .seen again. Th«*ir fate was 
long nncertaiii. In Seplembe*r 170T Captain Anloiim d’Entre 
e:asteaux sailed from Bre*st with twe^ vessels to se-ek tor tidings. 
He! visited (lie New Hebrides, Sanl.i Ouz, New ('al<*donia ami Solo- 
imm Islands, ami maele care-lul though rough siirve*vs e»f the Loui.siade 
Arcliipedago, iskands north of Nejw Britain ami jiart of New Ciume*a. 
D'Entie*casle-aux elied on Imarel Ids shi]) on the* 20th of July 1793, 
without asce'rlamiiig tlie fate ol La PeTon.se. (.'ajitaiii Peter T^illon 
at length ascerrtamed, in 1H28, that tlie sJiips of ],a I’eroiuse luwl b(*(‘n 
wreckeel on the* island of A'aiiiUoro during a hurnrane. 

The work of Captain Cook liore fruit m m.inv wavs. His maste*i, 
Ca]>t.'iin Willi.im Bligli, was senit in the* “ Itouiity ' to convoy bread- 
truil plants from Tahiti to the West lndi<*s. He* re*ache*d Tahiti in 
Octobeii 1788, and in -April 1789 a mutiny lireike out, and he, wdth 
.several officers and men, was thrust into an ojie n boat m niiebocean. 
During the remarkable voyage* lu? the'ii made to Tiimir, Bligli 
passed aimnigst the* nortlie*rn islands of the Ne-w* Hebrides, which 
lie name*d the B.'inks Group, ami made sever.il runniiig .surveys. 
He reached Eiigl.md in March 171^1). Tlie “ Pandemia,*’ nmle*r 
Captain Eelwanls, was se*Ti( out in se*aredi of the “Boniitv,” and 
discove*n*d the islands of Cherry and Mitre, <*asl ol the Santa Cruz 
group, but .slie was ev'entii.allv lost on a reel in Torn*s Strait. In 
17<>6 -t 797 Captain Wilson, in tin* riiis.sionary shi]) “ Diitf,” discovered 
the Gamhier and other islands, and lediscov ered the islands know-ii 
to and seen by Quiros, but .since called the* Duff (rroiip. Aneitlu r 
result of Captain Cook's work w’as the colonization ot .Anstrali.i 
On the i8th of January 1788 Admiral T’hillip ami ('ajitain llnntc*i 
arrived in Botanv Bay in Hu* “ Suj)])ly ” and “ Sirius,” followed by 
six lrans])orts, and established a colony at fVirt Jackson. Surveys 
were then undert.'iken in several directions. In J7<»5 ami 179b 
Al.'itthew Fiimlers and Georgi* Bass wen* engaged on exploring W'ork ! 
in a small bo.\t calk'd Hu* ” Tom Thumb.” In 1797 Bass, who had 
been a surgeon, maile an expedition sonthw'ards, continued Hie work 
of Cook from Ram Head, and exjilored the strait which bears his 


name, and in 171)8 he and Flinders were surveying on the east coast 
of Van Diemen’s laud. 

Yet another outcome of Ca]>tain Cook’s woik w.is tiu* voyage of 
George Vancouver, who had .served as a midshipman in Cook's 
.second and third voy.iges. The S])aiiiards underQiiadia had begun 
a survey ol norlh-wo.sli*rn .America and oci'iijiied Nootka Sound, 
•which their govi*rnment eventually agreed to surrender. Ca])tain 
Vancouver was sent out to receive the cession, and to survey the 
coast Irom Cape M(‘ndocino northwards. Ho commanded the old 
“ IM.scovery,” and was at work dining the .seasons of 171)2, 1793 and 
1794, wintering at H.'iwaii. Returning home in 1793, he conijilefed 
his narrative and a v.ihiahk* series of charts. 

The 18H1 lentiiry saw' Hu* Arctic coast of Norlli Anu'rica readied 
at two ])oiiits, as w'ell as the fir.st scientific atteinjit to r<*.\ch the 
North l*ole. The Hudson Bav Comji.'inv had b<*eii in- 
corporated in 1070, and its .seivaiit.s soon extended Hu ir Arcr/c 

o|)eralions over a wide .ire.i to the mu Hi and west of '*W""** 

Canacka. In T7.11 ('apt. tin Christo]»her Middleton w'as firden-fl to 
solve the question ot a jiassagi* fiom Hudson B.iy to the westw.ird. 
Le.iviiig kort ('hnrchill in July 1742, he discovi*red Hu* W.iger ii\er 
and Rejuik^e B.iy. He was followed by Cajitain W. Moor in 17.F», 
and Captain ( o.ils in 1751, wdio examined the Wag<‘r Ink*! nj) to Hu* 
<*nd. In Nov(*mber Samuel llt'aiiu* was sent bv* Hu* Hudson 

Bay (oinjiany to discover Hu* sea on the mutli side ot Aiiu ru,i, 
but wars obliged to return. In I'eliru.'iry 1770 he se( out af(.iiu tiom 
Fort lYince of W.iles ; biif, afti*r gii*at h.irdshijis, lie was .'ig.iin 
forced to return to the loit, ih* sl.'irted onci* mme in ]>ee«*inl)ei 
T77T, and at k*ngtli re.iehed Hu* ('opperinine iiver, wdiicli lie sui v< ved 
to its month, but his ob.serv.i turns .ire uiiiehable. WiHi Hu* sauu* 
object /Ak'x.imliT M.ickenzii*, W’ith a ji.irty of t'.inadi.ins, set out fiom 
h'ort ('hi]>pevvyan on Hu* ]rd of Jiim* i;8o, and descending the /;re.if 
liver w'hieli now beais the ex])loiei's naiiu* i(‘.'iclied the Arctic s«m 

In February 177^ the Roy.d Socu lv subniilted a. juoposal to Hu* 
king for .m expeiht 1011 tow'aids Hu‘ NoiHi PoI»’ 'flu- expeilitioii vv.is 
fitted out umlei ('aptaiiis Coiistantme LMiij>]»s and Skeftnigton 
T.utw'idge, and Hu* highest latiliule reaihed was 80^ 48' N., but no 
opening was <bsi ov(*refl in Hu* lierivv I’ol.ir ]).icK The niosl im- 
])oilaiit Aufic woik m Hu* iSfli r<'ii(iny was p«*rformed by Hu* 
Russians, lor (hey siieceeded in delineating Hu* whok* ol tlu mutheiji 
coast ot Siberia. Some ol tin*, work, uuleed, was done at .'i stdl 
(‘.11 her (late. The Cossack Simon Di'zlim tt made* an (*xtraoidin.iry 
voy.igi*, in tlu* summer ot 1^)48, Irom Hu* rivet Kolviii.i, thiougii 
Bering Strait (whicdi was rcdiscoveied hy \i(us Beimg in 1728) to 
Anadvr. Bi'lween 17^8 and 1/50 M.inin .ind Stt*iJegf)ll m.'ide Hu-ii 
w'.'iy in small sloops from the inoiilh ot tlu* A'enesei as l.ii 1101 Hi .ei 
LS' ^ * ^ In* kind fioin 'f.iimyc to Cape ( lu Ivtiskin, Hie most 

nortlu'rn (‘xlremity of Siberia, w.is ma]»ped in ni.iiiv seai-.of p.itu nf 
ex])lor,itiou by Clw*lyuskni, who leailied Hu* extu'iiie ])oint 
(77'-' ]]' N) in Alav 1742 '1 o Hu* east ol ( .iju* Clielyuskin Hie 

Russians encoimt(*rt‘d greati'i dittuullies. 'llu*v built small vessris 
at V.'iknlsk on the Len.i, ooo m, iiom its moiilli, wlieme ihe Iji ‘4 
<*.xpedit ion w.is d(*s])att h(‘d undei Lieut Proiif liu liev ini7]5. Ih; 
sailed from (he mouth of Hu* Lena to Hie nioiilii ot Hu* Olonek, 
wheai* he W'intered, and on the isf ol Si-ptembei 17 c* he got as t. li- 
as 77 ” 2<)' N , williiii 5 m. ol ( ape ( lu lv'iiskin. Both lu* and Ins 
young wite du*d ol m uivv, and the vessel H'tuined .A se< oiid 
ex]>edi1ion, iimk r Lieut La})tv« v, st.uted liom Hie Lena lu lyvi, 
bur emouiileied m.is.ses oJ drill in* in Chatanga bay, and with tins 
emk'tl Hu* voy.iges to the westw.inl ol Hu* J.i na. Sev-er.il .0 tempts 
wen* also m.’ide to navigate the se.i from Hu* Lena to tlu Lohm.i. 
In 173^* Lieut. Lajityev' sailed, Iml was stoj)])ed bv the dull u« in 
August, and in 17V)* during .molhei tn.d, lie re.u lie<i Hie nioulh 
of the Indigirk.i, when* lu* wintered In Hu* sea ■.on ot 17P» he 
continued his voy.ige to bev’ond the Kolyma, wmteiing at Nizlmi 
Kolyinsk. In September 1740 A'ltiis Bering saikd iiom Okhotsk 
on a .Second Aicti( vovage with (ieorge W'llh.’im Sleller on boaid 
as natiir.'iiisi Jn June 1731 lu* named Hu* magnitiienl pe ik on the 
coast of .North America .Mount St JCha.s and i xqilored the Aleiiti.m 
Islands. In Nov<*mbt*r the shij) wsis w'n*i ked on Beimg I-.I.ind , 
and tlu* gallant D.ine, worn out with sciiivv, died there on Hu 
8th ol Dect*inb(‘r 17.]!. In Maich 1770 a meK'h.ml n.inu-d Liakhov 
saw a larg(! lierd ol reindeer coming from the noith to the Mbt-nan 
coast, w'hich induced liini to sl.irt m a ‘.ledcu m Hu- diie< tion vvhen<.e 
tiiey came. Thus he r(*a(Jied the New Sibeii.ifi or Li.ikhov Islands, 
and ioi y(*ars altervvaids the -iei'keis loi lossil ivoiv iesort(*d to them 
Tlie Russian ('a] >tam Vassdi Cliilschakov m 1703 ami i7^>^)made two 
persev-eriiig atti*iiipls to ])eiu*tr.ite the ui noith ol Spit'.beieen, 
and reaclu'd 80" 30' N , wlnl'* Kussi.mi pailu s twici* vvml'*red .it Jtell 
Sound. 

In reviewing the progiess f)l geographic.al distoverv thii. f.ii, it 
has been jiossible to kee]) l.'iiilv’ < losely to a ( litoiiological ooler. 
But in Hu* loth ceiimry .iiul after exploring work was .so 
generally .and steadily maintained in all (Im'clions, and ^raohlcal 
w-as in maiiv (a-.es nai rowed <lown Irom long loiinievs 
to detaik'il suiv'eys watliiu relatively simill .iieas. th.it it 
becomes desii.abk* to cover Hie whole jieiiod at one view for cert.im 
great div isions oM he w(jrkL (See .Auric a ; Asia; Ais’iralia; Poi \r 
Ricc,ions ; Ac.) Here, hovvev(*r, mav' he noticed tlu* dev’elojnm ni 
of geogi.'ij)liirai soi ii'ties dcivoted to Hu* encouragement of exjilor.ition 
and research The first of the existing geognqihical sotieii-'s w*as 
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lliat of Paris, founded in 1825 under the title of Lh Societe de 
(ii'*ofjni|)]n(‘. The Berlin ( rfOKniphical Society (Gesellscluift lur 
iLrdkuiidc) is second in onlci of seniority, havinR been foumled in 
1827. The Koyal GeoKi.ipUicjl Society, which was founded in 
London in tSjo, conies tlnrd on the li^t ; but it may be viewed as a 
<lirect result ol the carluT African AssiKuitum Jounded in 1788. 
Sir John Jhirnnv, Sir John Gain Hobhoii'^** (Loid Brou^liton), Sir 
Roderick Mnuliison, .Mr Robert Blown .iiitl Mr Bartle b'rerc formed 
the fouinlatiou coniinittee. ot tlni Royal G/eofiiaplnc.d Society. an<l 
the fust piearlent was Lord fjod«Ticli. 'I'lie action of the society in 
^nj>j)lyiiig practical instruction to intendinf^ travellers, in astronomy, 
sinvevin^ and the various btauclu s of sci<‘ncc useful to collectors, 
ha.s had inucli to <io with a,dvan(.einent of discovery Since the war 
()[ 1870 ina.nv j^e<iKr«il>hical societies have been establislied on the 
(oiiliueiit of Kui()])e. At the close of the jyth century there were 
nj)w:Mds ol 100 such societies in the world, with more than 50,000 
members, and over 150 journals were devoted entireh' toKeoKraphic.il 
sul)]ects.' Die Kreat development ol pliotofira])liy has been a notable 
.till to e>;|)lou;is, not only by ydaciiiK at tlieir disposal .1 taithlnl and 
ready im'.ins of recordiiiK the leatnr<*s ot a country and the tyjM‘S 
of inh.Ll)itants, but i.y sujipIyinK a. inetliod ol (inick and accurate 
topoKraphical surveyinK. 


'I’lii' PniNciei Ls or Gi'.or.KAeiiv 
\s lenaids tlu; scope ol K‘'OKrajihy, tlu* order of the vaiious 
dep.M I'lw nb. .and tluar intm relation, there is litth^ (hiler<*n<e ol 
opinion, and the principles ol KcoK'^H^hv - are now Kenerally ac( epted 
by inodiMii KCOKi'aphers. 'I'lie oidei in uhicli the various sub|ects 
are treated in the lollowiiiK sketcli is the naliiial succession Irom 
tuiulaiiieiital to depeiideul ia<.f^, whuli coriespoiuls also lo the 
evolution ol 11 k iJi\ ei Mties ol IIk' earth’s crii-.t and ol its inhabitants, 
'Phe limd. imeiit.il K‘‘OKraphical coiueplions are m.'itiK matical, the 
lelatioiLS ol space and lorm. 'llie limite .uul ihm'ieaoiis ol the 
M eailli are tlie first ol these. They are asjc.ta.ued bv a 

combin.ition ol actiid inea.suiunent ol the JuKhesl 
h '^aiJaic .'iid atiKulai olisei vations id the 

^ ^ positions ot tlie lienveiilv bodies, 'fhe si leiice of odi sy 

is p.irl. of m.LtliematK,.il KcoKiaplu, ol vvliic li the «iiis ol suiveyiiiK 
.lud caitoKraphy .iie aiiplieat ions, 'file motioics ol tlie e.irlli 
as a jilanel must he taken into acioimt, they render ]k>s->iI) 1 »: 
the (letenimial 1011 ol jio^itinM <nul duei tion bv obseiy.! lions oj the 
heayenlv bodu's ’I he dniin.d lot.ilion ol the e.iitli lurmshes two 
iiNed point ^ 01 poles, t he .1 \i . joniitiK, u hu h is lixi d 01 iieailv so 111 ils 
diiectioiL 111 sp.ne. i’lie inl.ition ol the eailh thus lixes Ihe dnin iioiis 
ol 1101 111 .ind south .lud delmes I hose ot e,e>t and wi*st. 'Ihe aiiKle 
wiiicli tlie eai Ill’s a\i'. makes with tlu* ]>l.ine ni which the ]>lanet 
levoKes louml the sun (Icteunims the vaiyiiiK si'asoiud ilistrilmlion 
of solar riuh.iliou over tlu* suil.ice and the iiiiillieinalic.d zones i.i 
climate, .\iiotlu i important conseipience ol rotation is tlu* (.leviation 
juodtued in mo\m;; bodu s relatively to llu* surlace. In the lorm 
Known as I''ei 1 ell's I .aw tin . runs . " 1 1 a body mo\ es iii .my diiec tion 
on the e.iitli's smlace, tliere is a dellcclniK loice whuh .ms<. ■. Iroin 
the iMltli's lot ilioii wliuli tends to d«-llei ( it lo the iiKlit in tlie 
noilheiu heiiu 'plieie lui( lo tiie lelt m the soullu-iii hemisj)liei »• " 
'I'lie (h’Milinn i, ol impoit.ince in the ino\einenl ol ..n, ol ov.eiu 
I uneiils, and lo some evleiil ol iix’cis.* 

Ill popiil.u iisaKe the winds "jdiysii.il KeoKl.ipliy ' lii\e Come 
to mean KeoKiaphy viewed liom a jiartu nl.ir st.indpomt r.itlun 
l*hvrl at spcu.il tlcjt.n tmeiil ol tlie subjei, t . fhe populai 

eeorraphv betti i coum’visI bv tlie woid ]diysioKraphy, .1 

" * *teiin which appe.us to Imm- been introduced by Linn.iens, 
.Hid WM i reiiu'cnted .1 ^ a snbslit ut'- loi the l osmoKraphy ot tlu* middle 
am's by l*roli*s.M)i lln\le\ AllhouKli the term hassnne been limited 
by .‘^onie wiitiMs lo one ])siifi(nlai ]».nl ol the snb|ect, it seems best 
to m.iintain tlu* oiiKin.il and lilcial me.nuiiK. In the stru ter sems*, 
phv’sical is f'jil jMrt oi ei t»cja]»liy wliu’i inxoKe-. tlu* 

pioc-esses ol t ontem])oi.ii v iliaiiKc in tlu* crust and the ciuul.ilion 
o^ the tluid en\*elopi*s It thus driws njion ])liysiis lor the eA]>l.iii.. 
tion ol the pheiionu ii.i wilh llie s|),.( e-ii'J.itions oi w'hicli it is spi*ria.lly 
lom-'ineil. IMiv.sic.il K' ‘>Ki.ipliy n.itUT.dly tails into lluee divi.sions, 
ilealniK resp\‘t ti vtdy VMlh the surlace ol the lithosphere— Kconior- 
p’noloKv : tlu* hydrosjilu’ie oi t .inoKiaphv ; .ind the atmosphere - - 
( lim.itoloKN . Ail tlu'sf* lest upon tlu* lad', ol mathematical }',eo- 
K’ap'‘V, and the tlnce .oi* .*0 v.lo-.i*R mlei-ielateil that they luiimd 
be iiK»dlv sap 'Kited in anv dU'di -.ion. 

CicomoipholoKV 1*. tlu* ]).irt ot eeoKiapliy whuh deals with leiii*s 
tri.il K'liel, I'Klu.liii'; tiie sulniKume .'s well .is the sub.i(*n.d jioilunis 
ot the crust. ‘I'ls- hi'.foiN'ol the on* in 01 theyaiiou^ loims beloiics 


' 11. W'.iKner's ycai book. /n. / a’ /.////'a'l //, piibli'^heil at 

Giotha, is the best s\ -.lematic lecoi.l ol the progtess ol K^*oK^.i])liy 
in a.ll de|i.n*tmenl - ; .nul ! I.i.u k’.d;< e.n<//*//<*n /vn/c/a/d , .il-o published 
annually at Gotha, ki' es lomplet'- IkIs of the geograiihical socu*tii*s j 
and KeoKraplu*rs of the woiM. 

riiis ])ln.ise is old, .'.pjx .rm'.: in one ot the curliest ]‘'ii,‘:li*.h woik-. ; 
on aphy, Willi. i;n C'unm'di.ou’s (/.'us'.c ms/- ! 

the Piin //Vi ■. </ Gco^ml^lufy Ilvihi- 

o) (London, 1550) 

See «ilso S. Gunther, llaujhiuh det unUhcmati^ hi n 
'Stultg.irt, 1800). 


lo geology, and can be completely sluihcd only by geological 
method.s. But the relief of the crust is not a finished piece of sculp- 
ture ; the forms are for the most part transitional, owing ^ 
tlii-ir chanicteristic outlines to the process by wliich they 
are jiroduced ; therefore the geographer must, for strictly 
geographical jiurposes, take some account of the piocesse.s which are 
now in action modifying the lorins ot tlie crust. Opinion still differs 
.IS to the extent to which the geographer's woik should overlap that 
0/ the geologist. 

The primary distinction of the forms of the crust is that between 
elevations and depressions. Granting that tlie geoid or mean 
surface of the ocean is a uniform spheroid, the distribiiLiou of land 
and water approximately indicates a division ol tlu* surface of the 
globe into tu'o areas, one ol elev.itiou and one of depression. The 
increasing number of measiitt*meuts of the height oi Und in all 
lontinents and islnuds, and the very detaileil levellings in those 
countries wdiich havt* be(*ii thoroughly .surveyed, eii.ible the iiveragc 
eh*v.itiouof the land aliove sea-levt*! to be iairly e.stiinated, although 
iii.'iiy vast g,i])s in acim.ite knowledge remain, and the estimate 
IS not an exact one. 'I he onlv' ]>art ot the sea-bed the configuration 
t»l which is at all well known is the zone Ijordering the coa.sts wliere 
the dej>tU is less than aljoul loo fathoms or 200 metre.s, i.(\ those 
p irts wdiich sailors speak ol as “ m .soiindm'.’.s.’' Actual or jirop cted 
iiMitt*s lor t(*legrapli cabli‘.s across the deep si-.i have also been .sounded 
witli extreme ac curacy in many c.ises ; but bevond these hn(‘s of 
"Oiindmg the vast sjiaces ol tin* ocean remain implumbi'd save lor 
Ihe rare re.searches ol scieiililic e.xpeditioiis, .aich as those oi the 
“ Challenger," the " Valdivia," the ‘‘ .Mh.ilioss " and the " Scotia." 
'1 hus the b(*st appioxim.LliOTi (o tie* .iveiagi; (U*])th ol tlu; oe'ean is 
little more than an c*xj)ta t gm*ss ; yet .1 laii .i])proMiuatu)n is piobablc 
lor the U*atuiesol siil>-oce.inu ii*lu*l .iie st> much ir.oii* miilorm than 
those c>l tlie land that a smallt*i uiimbei of iixed j'oinl.-. is recjuired 
to determine tlu in. 

'Ihe chief element ol mui'il.iiuly .vs to tlie hugest fe.it ures of the 
lelii-f ot the c*aith’s ciiist is dm* to tlu* nuexploied .viea in tlu; Aiclic 
region and the huger legions ot tlu* AnlauHc, ot wliicli . . 

we know'^ nothing We know' that the e.utli’s suii.icc* it 
iiuyeileil of water would exhibit .a great region ol eleyation 
.irrangeil with Ji ceri.iin rough r.uhate .symim*try round the norlli 
pole, and c'xterulmg *-<.uithw'ards m thiee unecjual aims which tapei 
to ]>oints in the .south ,\ ilepiession suriounds t!ie little* known 
;.oulli ]M)h'r legion m a cemliiiuous ring and extends northwards in 
three* \ .'^t hollows lying In twe'CJi the arms ol the eh yati*el aje*a, So 
' ir only is if po*.sihle to .spe.ik watli cf*rtainty, but it is ]>e*rini.*. lole 
to take a le*w steps into tlu* twiUglU ot dawning kiiowdedge and 
indicate the duel subdivisions wliuh are* likidy to be* eslablishe*d 
Ml the gie*.it ciiist-liollow am) tlu* gre*at eiiisl lu'.ij). 'flu* boiiUv-Uiry 
be*lwi*e*n tlu*se s.houhl obviously be tlie nu‘.in siiil.ue ul tlio 
.spheie. 

Sii John Miiritiv eh'due ed ilie nu‘'ni li'*ig)it ol llu* hind of tlu* globe 
.IS abejiil 2250 It. abo\e se.i level, and tlu; uu'au ele*j)lli ol the* ote.ins 
as 2o«Se) hitlioins or 1 2, pSo It beli'W se.L-le \el ‘ G.ilciil.il mg tlu; ,ii(*a 
ol the* 1 'lul .it 55,e)e«),e)e«) sg m (01 28*0 (.)l the* suij.iie), and that 
e)l Ihe* oce*.iiis as i ^7,200. eu>o si| m. (01 7 1 *.1 ‘h, e)f tlu* suil.iee'), he* 
teumd th.it tlu* xolunu* ol tlu* l.iml above se„i-le\e‘l w.is 23,.i3e»,f )oo 
e lib. 111., the volniiu* ot water be-low sea level j2 p.Soo.eioo, ami the 
tobd volume* ot tlie w.'il«'r e‘<puil te> about o.L tli ol tlu* volume ol the 
whole globe. I'Me^m the*se el.it.i, as levised by A. Su|».iu,'' H K. Mill 
calculate*d the }iositu»n ol nu an sphere level at about 10,000 it. or 
1700 latlioms be*low .se*a - level, lie .sho\ve*el tliat an imaginary 
spheroidal shell, cemee-ntiic with Uie e.iilh and ciittiug the sk»pe 
betwe*e*n the eh'Nate-d .iiul de'pressed aie*.is .it the; contoiii-lilie of 1700 
I.tlhonis, woiilel not emly le*.ive .d-ove* it a vohmu* oi tlie crust eepial 
le> tlu; volume* ol the* holle»w left below it, but w’onld also diviele the 
'-iirlaoei ot the e.irlh so that tlu: au;a ol the elevated region was 
'•vpaal to that of llu* ele‘pr«*sse*(l ie*giem." 

A similar obse*rvalu)u w.is m.ule; almost .si muU ancon. sly by 
iConiienx,'^ who lurlluT spin r.l.ite'd on llu; e*vjuilil)riiim betwe-eu the* 
wejglit of the e‘jev.iU*<l l.md m.iss aiui tliat ot the* ,,, f 

w' uers ot the ()e.e*au, and ele*du('ed some intere'stmg 
tiiiiis betw’e'c'Ti liiein. Murray, as the result ol Ins *^Bi<ly, ^ ^ 

«li\ uleel the earth’s snrhvce into three* zoims - llu* fontnientol 
if^ru containing all dry laiul, the trausitioiud area inchulmg 
the submaiine .slope's denvn lo iooe> lathoms, and the uby’^iihil avra 
cemsistmg of the tleve>r ot the ocean beyoml tliat elepth ; ami Mill 
pie>j)ose'*d lo lake the hue eu ine*aii-sphe*ie le*\el. instead ol tlu* em- 
pirical de*pth ol loeje) l.i thorns, as the hoiinelaiv ]->eUve*e*n the Uansi- 
tumal ami ahy^mal aie'.'S. 

An elabor.ite e'lituism e»l all tlu* e.\isliug d.ita tegaidmg the 
Aeilnnu* ri'l.itious 01 tlie* vert ic.il re'lu-f 01 tlu* globe* wa.s made* 111 
t by Rre^lessor llerm.mn W.ignei, w lio.se lex ale ul.itionsoi volume's 


‘ " Oil the ileigid ol the Land .'iiul llu* T>e])th eil the* Oe'e.'in," Sent, 
t',enn iv. (1888), p. I. iistim.ites h.id bi'e*n made pn;viously by 

Humboldt, l)e J^qijjarent, II. W.!gm*i, and sub‘>eepie*ntly by IVnck 
.end Heideridi, and for the eu cans by Ravsiens. 

•’ Vetermauns M ttfeilnni^ni, xxv. (i88e>), p. 17. 

'* Sor. Tdiu xvii. (i8e}e)), p. 185. 

' Cni'.ihU's u'udtiS .had. Sii. (Pari-., iSejc), v'ol. iii. p. eie>4. 
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and inecin licigliUs— tlie host results which have yet been obliuned 
led to the following conclusions.' 


second groat series of crust waves from north to south, giving ii.se 
by their interliireiice to six gitat elevated lua.sse.', (the contiueiils), 


The area of the dry land wras taken a.s 28*3 "o of tlio sui face of the arranged in three grouiis, each consisting ol a iioiHieni and a 
globe, and that ol tiie ooi'ans as 71*7 %. Tlie mean height deduced . southern member separated by a minor deprcs.sioii. The.s(‘ elevato«l 
for the land was 2300 ft. above soa-level, the mean depth • ma.sses are divided bom one anotiu r by similar gre.il depre .sums. 
Ansa of 11,500 It. below, while the po.sition ol mean- He .says. “ The surface of each of our great continental masses ot 


toWasMr ITom this it would ajipear tliat 43 % ' vihich we see the simplest iyju' m the New Woild 'ihe 

^ ‘earth's sudace w^as above and 57*^0 below the mean surlace ol the Xoith Amenc.m aich h, sagged down- * 

level. It must be noted, howe.ver, that since i 8 t >5 the soundings . wanls in the middle into a (eiili.il <lepn\s.sion which 
of Nansen in the nonli ])olar area, of the " Valdivia/' “ Belgica,” lies betw'een tw'o long marginal plateaus. .muI these 
“Gauss” and “ Scotia” in the Southern Ocean, and of various jdateaus aie linally ciowned by the wuiuKlfd nests whiili foini its 
surveying shi])s in tlie North and South Pacitic, h.i\'o proved tliat ' two modern mountain systems. The surlan- ol eai li ot oiii ocean 
the mean dcjilli of the oce.m is considerably greater than had been ' tloors exactly ie:.eml)les that ol a coulnieul tuiiieil up.side dowm. 
supposed, and niean-sjihere h'vel must therefore lie de«‘per than the ' Taking the. Atl.iiitK as our Mm]»lest iv]>e, we may say lh.it the 

calculations of 181)5 show; jio.ssibly not far from the position detlin ed 1 surface ot an ocean badn le.emhlis ih.it ol a miglity tumgli or 

from the fiecr estimate of i 8 .S 8 . The whole of the avail.ible data syiieline, but kli'tl up more or le .s eentiallv in a medial lulge, whieli 
were utilized by the prince ol Monaco in 1005 in the preparation ol a is boundeii by two long and dei'p m.ngmal liolluws, in the luri's 
compjiite bat hjmiet deal niiij) of the oceans on a uniform s<-ale, ol which .still deeper groo\e-, sink to llie juoJouudesl de])lh.s. I'his 
W'liich must long remain tin; standard w'ork lor reierence on oiean i oinplenient.iry relalioiishi]) descends (‘mii to the iiiiuoi li'atuies 
depths. o! th(‘ two. \Vheie the gieal continental s;\g sinks below tlie o( e.oi 

Jiy the device of a liypsogra])hic curve co-ordin.ating tlie vediiMl k-vel, w’e li.ive onr gulls .iinl our Mediletraiie.vns, s<*eu iu our type 
ri‘lief and the areas of the (‘aiili’s surlace occupied by each zone of j continent, as tin- Monk .m tinll and Hudson Bay. Wheie tin* 
elevation, according to th«‘ system introduced by Supan," Wagner , teulral oce.mic buckle all. nils tin* w.ilei line wi* hav'e our oceauic 

showed his re.sults graphically. 1 i^'l.iiids, scm'u in oiii lv]>e oiean, as St lUleiia and tlu’ X/oies. Al- 

This curve with the valiu'.s reduced trom metres to feet is re- though the a])[>.Lieiil crust waves :ne lUMtUei eipial in size nor 
jirodured below. ■ syminetiical iu Imiii, this coinjileineut.irv ii‘l.itionsln]> ludweeii 

W.igner subdivides the earth’s sniface, aicoidnig to elrv.itioii, j them is .'ilways diseei nibJe, The bio.nl I'.uilic depression seems to 
into tlie Jollowiu;; livi* regions . .inswer to Hie broad elev.ition of the Old Woild the n.irtow' trough 

i ot the Vil.iiitic to the ji.iirovv ( oiitiiu'iit of Ameiita.” 

II U}\uet s L)n>i.s}<in^ of the l aiih s < msf. 'j Pe most thorough discusMou ol Hie gieat !<■, times ol Imresln.il 


sphere level comes out as 7500 ft. (1250 lathoms) below l.ind iesembl»*s that ol a long and broad arch 1 1 he lorni, ot 


to Wajftten 


I *er cent of j 
' Surlace. ' 


i^'l.'iiids, stM'u in oui lv]>e oiean, as St lUleiia and the X/oies. Al- 
though the a])[>.Lieiil crust waves an* lUMthei eipial in size nor 
svininetiical iu Imiii, Hus coinjileineut.irv lel.itionslii]) ludweeii 
them is alway.s diseei nibJe, The bio.nl I'.uilic depression seems to 
.inswer to Hie broad elev.ition of the Old Woild Hie n.irtow' trough 
ol the VH.iiilic to the n.movv ( oiitiiieiit of Ameiita.” 

'J lie most thorough discusMoii ol Hie gieat !<■, times ol Im reslri.il 
n‘lu‘l lu Hie light 1)1 Hieir oiigm is lh.it hv Trolessoi Iv. Suess,'* who 
points out that the Jilaii ol Hie earlli v, Hi** lesull of ^ , 


two iiioveineiils of the 


suhsuleme ov'er 


I 1 )epre.,sed .iiea 
' Oceanic ]) la lean . 
('outhu'iital slope 
('onliiieiital ]il,iteaii 
, C'ulmin.'itm onc.i 
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'Ihe loutmeutal jil.Lteaii might ior ]nii])Oses of detailed stu ly be 


v\iile are.'is, giving rise to oceanie de])res-.ioiis and leaving 
Ihe continents ]»iotul)i‘i,int ; Hie other, loldiii;' .dnug i om]).ii,jtiv'ely 
nil low bells, giving, n-i' to mount. iin raiige'-, lln.^ Hieory ol crust 
hliH ks (linj)peil bv siihsidi'in <* is ojipiwd lo l.ajiworHi Hienjv' of 
VO A crust lolds, but i;ei) 1 t»/s e the svu'me wlnili he. lo decide 
between them. 

(ieomoi |>holov \ r. t()ii»e,ned, liowevM, in Hu- siigg«Miuns whiili 
Il.ivi* b< eii nmle a-> to the 1 .i;ise ol Hu' ill 4 i ibillioii n( In ,ip .ilid 


divided into the nmlnu'iiial .//<// bom -(oo ft. to sea lev O,'. ml I iii Hie lai-er le.ntuh s ol the emst Idie d*- f'. iinioul, in 

, ^ lowUnnis lioin se.i level to -l-(>oo ft. (correspomlmg to 1 Ins s})ecu] itions on the lelanon belweeu Hie dn ei I ion m moiml.mi 

Hie mean level ot Hie whole globe)." l,f>lonih leai imig i rouges ♦nid Hint geoJog.ii .il ..g.‘ ami ch.n\n lei, wa , I. eim • tow. 11. Is a 
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ArUxal /xhv/- j 
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plateau 


i:)re.ssion ; 
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from ()Oo ft. to 2^00 (tlie «ip]noxim.itc iikmu lev'el ot ' conipielme o e Hieorv ol the lornis ol crust. li lejiel ; Ini In, ideas 
the kind), and Jiii;lilan(Ls, lioin 2^00 upwards, might 1 fno i- 'rndruMl, and he- tlieoiy Hial Hie e.'nlh n a. plieioul 

also be di-itmguisheil. ! bnilt upon » liombii' dodeiMlirdron, Hie pnil.mmal lacs of whnh 

A striking Yicl in the i ontiguration ol Hu‘ iiiiH is 1 detenmned the diieclioii ol mouiilain lanues, i oiild not 1 ..- pioved.'* 

that eadi coutment, or <-leva.led mass ot tlw nnsl, is ' '» ln‘ ” telrahedi d Hieory” b,oi.;-,!il loiv.aid bv iowHnau (.leni,’ 

diametrically opposite to an ocean b.isin 01 gied de ^l'’! the lonii ol Hie e.ith 1. a "pluimd b.^o'd on a ieg-i!ai lelr.i- 

I lieclioii, Js mon sei \ K ea ble, beiaire it .icoiMit' loi three V'M y 

inteiestine. 1 «>< t ol Hie tn 1 1 .1 1 lal j »lan ( i ) Hie .'iiilgiod.il 
M.<m o, C.nU. (In,.,: W,.'. 6 M>fi T<.Mlio,i .',1 coiitni. '.I . ,„i.l I...,,-.; Uj (l.c j.i 

a uS'i . I - “v — ■■ ..11}’, ill'll* out line r>l Hie ( on! nil Ills ; and (d the evi c s ol 

LiWi/‘ I I .^(,1,(1,.., J, iK-misphi le. Nei eut ii' vesi iga I ions 

- atlenhim lo the vvoik ol l.owHu.m Gre. n, 

■ . - -- — I the ijiiestioii I-. slill ill the coiiliover lal tage ’I’lie 

TTl! ' 71 'ZZ V , C ofJiuLO/ rfiftllU’ f V . . (ndyot tid.il .sham in Hie e.iith’s (iiisl b\ "-'ll (lenij^e 

_ I , , ^ ■ ^ 1 ^ J>a'win has led tJi.ii ]i!i\Miisl lo imln.ile the pii dnlity 

. I I Hie Hiangiil.tr loim and soiiHieib' dioiiion ot Hie 

— continents being a lesnll of Hie dilleient lal oi lirl.d 

'ol\, at li.u tioii of the sun and moon. Mon- lecent ly I *iole-:,(»r 
A. E. 11 . Lov'C’ h.is shown that Hie gie.it Jeatmes ol the 

. ' ■ gl relict of Hie JiHiosj/ljere m.'i\ bi e\-]/i* s.sed by sphem.il 

CivUy HArpfJu EVrll'-s t urfuce, iW'X-^l^O.Oo h.irmonii.s ol Hie lust, seoinl .ind Hmd (legiees,and Ihui 

llO Tr> f;*Q k*) Bo 13 5. 140 145 15 0 Dfi |f?0 lV:> [ 70 / 5 Lc0_i85 po foi inatioii lelated to gi .iviia I loual at tioil in a spheie ol 

un'-<iual density.’' 

the only p.artial exc<’ption being in tin* case of southern | In any c.i-^e it is fully leiognized Ih.it Hie plan ol Hie c.tiiii is so 

South .\incnca, w'hich is antipodal to eastern Asia, t lear as to leave no doubt .is to its being rim* lo .some j/, neial cause 

Ihofessor ('. L.ipwoiHi has giMici.thzed the grand leatmes whnh .should be i ajnibli ol detrition. 

of crustal rcliei in a s( heme ol at I i.ictivi- simplicity. Ih* 1 ' 11 h‘ level ol the .sr.i \veir tr> Iniome conn idejit witli Ihe me.ui 

sees througliout all the chaos ot iri*egid.ir <-nist-ioiins the level ol the lithos[)hcTe, Hieje wonld ii suit ime I ii-iadiate J.ind-nia.ss 


XU T Ctwufy it'Ar pfjb I •/ Etirth »*> 

' \b IIP 15 ;'0 Bo 35 


irxi Y iO' 
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of crustal rcliei in a s( heme ot al I i.ictivi- simplicity. Il<* 
sees throughout all the chaos ol iri*egid.ir c nist-ioiins the 


hoiiows ** a cei tain harmony, a succession of folds ol ne.irly imiioim outline .ind one toiiliunoiis shert oj water 
* ’ waves which build up all Hie minoi ieatuus.^ One — — 


great siTies oi crust w.ives fiom e.ist to wi-st i lo.sseil liy a 5 ])as A ullitr. da / veds , l.ei]. 7 ig, iS«S, looi). Ti.ins 

- -- - - hied under the ediloiship ol Iv de .M.'irgeiie, wiHi mucli addn lomil 

‘ ” .\real uud inittlen- TCrlndning der l..:in(lllac]ieri sown- der Jvr.l i.i itter, as hare dc la leave., vols i and n /P.iiis, 1807 , iii'xii, and 

k’li'-te ” iu (leil.ind's Betltaf^e zur (irof>h\sik, 11 . ( 1 8115 ), j). 007 . See 1 jto Jinglish by l)r lleitlia Sollas as 1 he i aie. r/ Urn I </;///, vols. 1 . 
also Xatifie, 54 (f 8 () 0 ), p. 112 . iid 11 . (Oxtord, ir>o 4 , looo). 

X'clcrmantis Mitfeiluut^en^ .\xxv. (i 8 iS()), p. Tg •' fHie de Ik-.'iumoiil, >,otiic mo /cs do lU'Oil'unu", 1 ; \-jb , 

'riie areas of Hie continental shell and lowlands are ajiproM- I’.'ns, 1852 ). 
niately e(]ual, and it in an interesting circuinst.ince that, trikt-n .ts ;i e/ /Ac AJolh'o filtihc (London, 1875 ). 

whole, the actual coast-lme comes jnsl nndw’av on tin* most ue.iily ’• See [ W (deeorv, “ 1 In- I’l.in ol tin* Icmlh mid it (.ms. -.,” 
level belt ol the earth's surface, 1 ‘xcepting the ocean floor. 'I'he ('on- Gcr#' /fotrital, \in (i 8 <io), p. 225 ; Loid .\vt\)my,dad xv.iiooo), 

figiimhon of the continental .slope has been trc-rited in detail by ]> 40 , Man el HerlmiuJ, ” Deformation teti.iMinijiie de l.i lene et 

X.iTiseu in Srientifif licsitU^ of Xoriucf^iaa Xovtli l^nlar hxptdtHuu. depJateim-nt «lij ])olr/' ( fiii/fde<, rriidii' hod. St/ H'.ms, 1000 ), 

vol. iv'. (igo 4 ), wheie lull referc;ncc*s to the literature of the subject vol. exxx, ]>. 44 c) ; .ind \ de Lapjiarent, if>?d p oi.| 


will b{‘ found. 

British Association XCopovi (Edinburgh, 1892 ), j). /xyg. 


Ser \ ILll Love, “ ( ,i,iA d.Jimial St.dulit)’ of the EaiHi/’ /Vri 7 , 
I inns, sei A. vol. ccvii, (io‘> 7 ), p- 
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broken /cw islands. The actual position of sea-level lies so near 
the summit of the crust -lieaj) that the varied relief of the upper 
portion leads to the formation of a complicated coast- 
ihe con- ^ j^rcat number of detached jiortions of land. 

t neats. liydiospliere is, in fact, continuous, and the land is 

all in insular masses : the largest is tlie Old World of Europe, 
Asia and A Inca , tlie next in size, America ; the third, possibly, 
.\ntarctica ; tlu; fourth, Australia; the littli, Greenland. After 
this there js a considerable gap before New (iuinea, Romeo, Mada- 
gas( ai, Sumatra and the vast multitude of smaller islands descending 
ill size by regular gradations to mere rocks, Tfic contrast betwetm 
island and mainland was natural enough in tlui days before the 
tiiseovery of Australia, and the mainland of tin* Old World was 
Iradiitonally divided into three continents. 'I'hese "continents,'’ 
" fiaits of the earth," or " c|uarlcis of tlie globe," proved to be 
convenient divisions ; America was added as a fourth, and .subse- 
<|ueritly divided into two, while Austr.ilia on its discovery was classeil 
sometimes as a new continent, sometimes meiely an island, .soiiie- 
tinu’s compromisingjy as an i.slaufl-continenl, acconliiig to individual 
ojunion. 'I'he discovery of the insulaiitv of Cireeiilaud might again 
give rise to the argument as to ttie distinction between island ami 
contimiit. Although the name of continent was not applied to 
large ])Oitions of l.oid lor any jihysical reasons, it so happ<uis that 
there is a certain phv.‘'ical siinil.intv or homology between them 
which is not sharerl by the .sin.ilhT islands or peninsulas. 

The typical continental lonn is tnangidar as regards its .sea level 
outline. The relief ol the surface typically includes a central plain, 
sonu'tinies dipping below sea level, boiindeil bv lateral 
nomowgy (,1- moimtain ranges, loftier on one side than 

® on tlu' otlier, the Ingber enclosing a ])laleau shut m by 

mounl.diis. South America and North America lollow 
tliis type most closely ; Emasia (the laiul mass of Enrojie and Asia) 
eoines next, while Afiica and .Anslraha are hirlher removeil liom 
the Ivpe, and the structure ol -Antati tica. and Gfe«-ulau<l is unknown. 

It the (.outinnous, unbroken, boiizoiital exliuil ol hmd in a con- 
tinent is terini'd its and the jicrlioiis cut up by inlets or 

channels of tlie sea into islands and j>eninsulas llie Inuhs, it is possible 
to lomjMn- the (oiitimsits in an instructive in. inner 

'I’he lolloping tal>le is Iroiu tin* st.ati.stics of I’lolessor If Wagnei,- 
his im lMi ineasureineiits being transpo.sed into Biitisli units 
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Old World . . 

New World 
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riie usual i I.issitu’citioTi ol islands is into coiitiiieul.d and oce.inic 
riu toimer I'l.iss includes all those whali rise Irom the continental 
shelf, or show cvuh’uce m the (.haraclis of llieir rocks of 
having at one lime beisi continuous with a neighbouring 
continent riie hitter ii.se abrupt Iv from the oceanic abysses. 
(.)ce.nii<. ishmds are divided acconling t<i their geologit al character 
into xoh.'imc isl.inds ami thosi* of organic origin, imliidiiig coral 
islands. More cl.iboiate subdivi.sions according to strncf iirc. origin and 
position ha\'c ]>ecn projxised '* In some ca.ses a piece of land is only 
.m isl.ind at high w.itei, and by imperceptible gradation the tonn 
passes into a juaiiiisnla. The typic.il jienmsnla is connected with the 
inaiul.md bv a lelatively narrow isthmus; the name is, however, ex- 
leiidiMl to any limb pKijecting liom the trunk ol the mainland, even 
when, as in the. Indian peninsula, it is connected by its widest part. 

Small ])eniusul;is are known as promontories or headl.inds, and 
llio (‘xlreimtv as a cape. The ojiposite form, an inlet ol the si'a, is 
C nsts when wiile as a gulf, bay or bight, according 

® ’ to size and degree of iiitlei lion, or as a tjoid or ria when 

linig and nairow. It is convenient to employ a specific namt‘ for a 
]>roicctum of a, coast hm* less juonouiiceil than a pcumsiila, and for 
an mlct K-ss ])ioiiounccd than a bav or bight ; outcurve and incurve 
may vu ve the turn The varietu'sol coast lines were reduced to an 
exact classification bv Richthofen, who grouped them according to 
the lieigiit and slo]>e of the land into clifl-coasts {Steiikihlen) 
narrow' IksicIi coasts with cliffs, wide beach coasts with cliifs, and 


' in German, the language in which this distinction was 

first m.ide 

- Ithilntik tier fllanover and Leipzig, Hd 1 S. 

245, 

• '^ce, for examjde, I', G. Halm’s I 1883). 


low coa.sts, subdividing each group according as the coa.st-line runs 
parallel to or crosses the line of strike of the mountains, or is not 
related to mountain structure. A further .subdivision depends on 
the character of the inter- relation of land and sea along the .shore 
! producing such types as a fjord-coast, ria-coast or lagoon-coast. 

; This extremely elaborate subdivision may be reduced, as Wagner 
points out, to three types —the continental coast wdiere the .sea comes 
lip to the solid rock-material of the land ; the marine coast, which is 
formed entirely of soft material sorted out by the sea ; and the com- 
i posite coast, in which both forms are combined. 

On large-scale maps it is necessary to show two coast-lines, one 
for the highest, the other lor the lowest tide ; buf in .small-scale 
j maps a single line is usually wider than is re(|uired to 
! represent the whoh* lireadtli of the intei -tidal zone, 
j The mea.suremeiit of a coast -line is dilficull, because 
i the length will ncces.sarily be greater when measured on a large- 
I .scale map wheie minute irregularities can be taken into ficcount. 

! It is usual to distinguish betw'eeu the general coast-line mea.su retl 
i irom point to f^oinl ot the headlands ilisregarding the smaller bays, 
and tlie detailixl coast-liiie w'hich takes account of every inflection 
sliown by the Tiiaj) employed, and iollows up ii\er entrances to the 
point where tidal action ceases, 'riie ratio between these tw(» 
I coa.st -lines repn*.seuts the " coastal dt'velopment " ol any n*gion. 

I While file forms ol flic .sea-lied aie not yt‘t sullicii'iitly well known 
I to adniif of exact cl.issification, they are recognized to be as a nile 
I clisliiict from the forni.s of the land, and the importance 
■ ol using a di.slmctivi* lerminology is felt. Etlorts havc*“ mar n.. 
• been in.ide to arrive* at a detiiiite mleniational agreM*inent '**”***' 
j on this subject, and cerfain terms sugg(*sfed by a committee w’cre 
! adopted b\ the Eighth Inteunafional Geographical Congre.ss at New 
A"ork in 100.4. ‘ The forms ot tlu* ocean floor include* the* " shell," 
‘ 01 shallow si*a margin, the*. " de]n*e*s.sion," a general term ajiplied to 
I all submariiu* hollows, auel the* " elevation. ’ A elepressioii whe*n ol 
; gre*at extent is te*inu el a " b.isin," wluu it i.s e.>t a. iiioie 01 le*ss loiind 
lorm witli appio.Miuately e*e|u.il fliaTiu te-r, a " tiough " whe*n it is 
I w'lelo and elougatetl w'illi ge*nlly slopiujr horde*!',, and a " trench" 
I whe*n narrow' anel elongateel witli steeply sloping borders, enu* of 
I W'hich rise's liigbe r than tlu* other. The; extemsiou of a trough or 
' ba'aii iH'netratmg the lanel or an ele*valie)n is tenne el an " embay- 
meiit " w'hen wule*, auel a " gully " when lemg and naneiw ; and the* 
tlee*j)e‘st pari e)! ,l depressjeni is ternu’el a " deep " 
.A ele*i)ie.ssie)u ol small e*xie‘nt when stet*])-sided is 
feTineel a "calelron," auel a lemg narrow* elepressioii 
e iossing a part ol the* eonline-iital borcle*,r is termed 
a " liiiTow'." .An cleyatlon ol great exfe*nt whicli 
ri.se.s at a very gemtle angle* from a suiroiindiiig 
de.‘]>re*ssiein i.s teinu'e! a " ri.se*," one w'hieli i.s lela 
tivelv narrow anel sU*ep-.si(le*el a " ridge*," and one* 
which is approximate ly eejual in length anel bieadtli 
but sle*i*j)-.sided a " plateau," whether it springs 
direct trenn a defnc.ssion or Irom a ri.se. An ele*ya 
turn ot small exle'ul is distinguished as a " dome* " 
vvlu'iiil is more than 100 fathoms fiom the* .surface, 
a " bank ’’ when if i.s ne'are*r the surface* than 
ie)e) 1,1.1 horns but ele*e;j>er than (> fathoms, and a 
"shoal" wlieii it come*s within b fathoms of the 
surface anel so l>econu*s a serieius danger to shi])- 
pmg. Tlui highest i>oint of an (*lcvation is te*nned 
a " height," it it docs not form an island 01 one 
, ol the* minor forms. 

j The forms of flu* elry laiul are* of infinite variety, anel have bt*eii 
studied in great defail.® From the descriptive or topographical 
I point of view', genome! rical form alone should be* coii- 
! sideicd ; but tlu* origin anel geological structure of 
1 land forms must in many cases be taken into account 
W'hen elealiiig with the tunetion tlu*y e.xercise* in the control of 
mobile distributions. The gi*ographe*is who have hitherto give*ii 
most attention to the forms of tlie lanel liave be*e*u framed as ge*o 
logist.s, and con.se*(|iu*ntly the‘re* is a gene*ral tendency I0 make origin 
or structure the basi.s of classification rather than form alone. 

The lunelamental feirm-eleme-nts may be reduce*d to tht^ six 
propos<.*d by Professor Penck as tlu* basis of his de^uble system ut 
classihcation by form and origin.** Tlu'se* may be lejeiked 
upon as lu'ing all ele*n\eul by various moelifications or^"*“ 
arrangeiiu'Uls ol the single* lorm-unit, the slope or incline*d 
]dane surface. No one lorm occurs alone*, but always**” orms. 
groupexl together witli others in various w'ays to make* up districts, 
regions anel lands ol distinctive cliaracters. The forni-i*lements are : 

* Sec Gcof^faphiLal Journal, x\n. PP- 101-194. 

® The most im])ortant works on tlu* classification of land forms aie* 
F. von Riclitliofem, l-'uhui jiit Fiosihuagsrpiseude {Berlin, i88b) ; 
(i. de la Noe anel E de Margeno, Les Former du tcwain (Pans, t 888) ; 
anel above all .A. Penck, Morphologic der F.tdoherfhiche (2 vols , 
Stuttgart, i 8()4). Compare* also .A. dc Lapparent, Lecons de geo- 
graphic physique (2nd exl., Paris, i8e)8), aiul W. M. Davis, Physical 
Geography (Boston, itSgu) 

*’ " tieomorphologie* als gcnetische Wis.scn.schaft," in lie port of 
Sixth futeniatiouaf Gcog. Cougicsa (London, i8(>5), p. 745 (KngU.sh 
.Abstract, p. 748). 
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1. The plain or gentJy inclined iinilorm surface. 

2 . The scarp or steeply inclined slope ; this is necessarily of 
small extent except m the direction of its length. 

3. The valley^ composed of two lateral parallel slopes inclined 
towards a narrow strip of ])lain at a low^^r level which itsell sloj)cs 
downwards in the diiection of its length. Many varii‘ties of this 
fundamental form may !»e distinguished. 

4. The mounts composed o1 a surface falling away on every side 
from a ])articiilar place. This place may eitlier he a point, as 
in a volcanic cone, or a line, as in a mountain range or ridge of 
hills. 

5. The kollow or form produced by a land surhice slo]>ing inwards 
from all sides to a particular lowest place, the converse of a mount. 

6. 'fhe cavern or space entirely surrounded by a land surface. 

These forms never occur scattered haphazard over a region, 

but always in an orderly subordination depending on their mode 
_ . of origin. The dominant forms result from crustal 

the subsidiary from secondary reactions 
for *** during the action of the primitive forms on mobile distrb 
but ions. The geological structure and the mineral com- 
po.sition of the rocks are often the chief causes determining the 
character of the land forms of a rtjgion. 'I'lius the scenery of a lime- 
stone country depends on the .solubility and permeability of the 
rocks, leading to tlui tN’pie.d Karst-formations of caverns, swallow- 
holes and undt;rground .stream courses, with the contingent pheno- 
mena of dry valleys and natural bridges. A .sandy beach or desert 
owes its character to the mobility of its con.stituent sand-grains, 
which are readily drifted and piled up in the form of dunes. A 
region where volcanic fictivity has led to the embedding of dykes or 
bosses of hard rock amongst soltiT strata produces a plain broken by 
abrupt and isolated eminences.* 

It would be impracticable to go fully into tlie varieties of each 
specific form ; but, jiartly as an (‘xani]>le ol modem geographical 
classification, partly because of the exceptional import- 
^ ance of mountains amongst the feature.s ol the laiul, one 

® . exception may be made. The classification ol mountams 

**”****' into types has usually had regard rather to geological 
structure than to external form, so that some geologi.sts would even 
apply the name of a mountain range to a region not distinguished 
by relief from tlu* rest of tlu* country if it bear geological evidence 
of having once been a true range. A mountain may be di^scnbed 
(it cannot be defined) as an elevated region of irregular surface 
rising comparatively abru])tly from lower ground. The actual 
elevation of a summit above sea-level does not necessarily affect its 
mountainous character ; a gentU; eminence, fot instance, rising a 
few hundred feet above a tableland, even if at an elevation ol say 
15,000 tt., could only be calk'd a hill.- Hut it may be .said that 
any abrupt slope of 2000 ft. or more in vertical height may justly 
be called a mountain, while abru])! slopes ot lesser height may 
be calk'd hills. Existing classifications, however, do not take 
account ol any ditlerence in kind between mountain and hills, 
although it is common in thi* (ierman language to .sfx-ak of Jliigel- 
land^ Mtttelfrcbirffc and llochf'fihiifje with a (Icfiiiite significance. 

The .simple cla.s.sification employed by Professor James Gt'ikie 
into mountains of accumulation, mountains ol elevation and moun- 
tains of circumtlenudation, is not considered sufficiently thorough 
by (ierman geographers, wdio, follow’ing Richthofen, generally 
adopt a cla.s.sification di']>endent on six primary divi.sions, each of 
wliich is .subdivided. The terms employecl, c.specially for the sub- 
divisions, cannot be ea.sily translated into other languages, and the 
Engli.sh eipiivak'iits in the following table are only put forward 
tentatively 

Richthokicn's (Y assification of Moitn'i ains •* 

I . T ekton isi he Gehi rge — T ectonic mount ain.s, 

(rt) Jiruchgebirge oder Schollengebirge -Block mountains. 

1. Jiinseitige Sihollengebirge oder Sihollenrandgebirge - 

Scarp or tilted block mountains. 

(i.) Tafels( holle Table* blocks. 

(ii.) A brasionssi holle — Abraded blocks. 

(iii ) Transg} essionsscholle —Blocks of unconform- 
able strata. 

2. Ple.Kurgehitge —le\vx.urv mountains. 

3. -Symmetrical block mountains. 

{b) PaUttngsgebirge Fold mountains. 

I. Homoomorphe Faltungsgebirge -Homomorphic told 
mountains. 

i. Tleteromrophe Faltungsgebirge— Heteroinorjdiic fold 
mountains. 

1 On this .subject .see |. fJeikie, Earth Sculpture (London, iHg8) ; 
J. E. Marr, The Sdenttfic Study of Scenery (London, Tgoo) ; Sir A. 
Geikie, The Scenery and Geology of Scotland (London, 2nd ed., 1887) ; 
Loid .-Xvebury (Sir J. Lubbock), The Scenery of Switzerland (Lomlon, 
iSgb) and 1 he Sienery of Iingland (f.ondon, i«iO'2). 

“ Some geogra7)hers di.stingui.sh a mountain from a lull by origin ; 
thus yVofessor Seeley .says “ a mountain implies elevation ami a lull 
implies deniiclation, but the external forms of both arc often iden- 
tical.” Report 17 . /«/. Geog. Congress (London, 18^3), p. 75J. 

” Mountains,” in Scot. Geog. Mag. ii (i8g0), p. 1.73. 

Fiihrcr ftir Forschungsreisende, jip. 632-683. 


II . Rumpfgebirge oder Abrasionsgehiige 'rnmk or abraded 
mountains. 

III . A tisbruchsgebivge - Eruptive mountains. 

IV. Aiifschuttung^gebirge Mountains of accumulation. 

V . Flachh ode n — 1 ^lateaux . 

{a) Abrasion spiatten— .Vbraded plateaux. 

(//) Marines FlachlamL J’lain ol luariue erosion. 

(i) SchichtungstafellatHL Honzontally stratified tableland. 

(d) Obergusstafelliind f^ava jilaiii. 

(e) Stromfiachland— River plain. 

if) Flachbbden der atmospharisihcn Aufsthutiung - Plains oi 
aeoliaii formation. 

VI. iTrc/smnsgff/urgt!— Mountains of erosion. 

From the morphological point of vic'w it i.s more imjioitant to 
distinguish the associations of forms, .such as the mountain mass 
or grou]> of moimlains radiating from a centie, with the 
valleys furrow'ing their thinks .spreading towards every 
direction ; the mountain i hum or line ol heights, forming a 
long narrow ridge or series oi ridges separated liy yiarallel valleys ; 
the dissected plateau or highland, clivided info mountains of ciriuni- 
denudation by a system of di'ejilv-cut valleys ; and the isolated 
peak, usually a volcanic com* or a hard roc.k m.iss lelt projecting alter 
the .softer strata which embedded it liave been worn away (^lona(l 
nock of Profe.ssor Davi'.). 

The geographical distribution ol mountains is mtimatelv associated 
with the great structural lines c>l tin* lontincnts of which they foiiu 
the culminating ri'gion. Lofty lines ol fold mountains 
form the " backboiu's ” of North America m the Tiocky 
Mountains and the we.st coast systems, of South .Vmenca ^ 
in the ('ordillera of the Andes, of Europe* in the I’yienees, 

.\lps, Carjiathians and Caucasus, and of Asia in the mountains ot 
.Asia Minor, converging on the P.imirs and divei^iiig thence in the 
Himalaya and the vast mountain systi'ins ol lenlral and eastern 
A.sia. The lemarkable lint* oi volcaiux'S around flu* wdiole coast 
of the Pacific and along the margin ol the Cariblx'an ami Mc'ditei 
ranean .seas is one ol tin* most consjucuous features ol the globe. 

If land lorms may lx* conijiared to organs, tlie part they serve in 
the* economy of Hu* I'arfh may, witlioul stiainmg the teim, be 
c haracb'nzcd as liim lions. The fust and .siiujilest 
function of tlu* land siirlace is that of guiding loo.se* 
material to a lo\ve*i k‘ve*l. Tlu* downward juiH oi gravity ® 

.suffices to bring about the tall ot siie h mate-ual, luit the 
path it will follow- ami the di.stance it will travel before coming to 
re'st de*p<‘nel upon the land lorm. The loose* mat«*rial may, anel m 
an and re'gion ckx's, con.sist only of portions of the* higher 
parts of the surface* (k“tache*ei by tlu* e'xji.m.sion and 
contraction produced by lu*ating and cooling flue; to 
radiation. Such broke*u matiTial rolling down a uniform scarp 
w’oiikl tend to n'eluce* its st<*e‘pness by tlu* k>ss ol mate*nal in the 
upper part ami by tlu* ace'uinulatum of a moiiml or scree against 
the lowx'r yiart of tin* .slojx*. Hut where the* side is not a iinifoini 
.searp, hut maele* up of a .seri<*s ol ridges ami vaJk*ys, tlu* t(*Tuk*ncy 
will be to elistrilmte tlu^ detritus in an irre-gular manner, tiiie-cting 
it away from one* place* and colk*cting it m gie*.il ni.isses m another, 
so that ill time the laiiel form assumes a new ap]x*arance'. Snow- 
accumulating on the higher jx>i lions ol the* land, when e’oinpacteel 
into ice ami cau.se*d to flow* dowiiwaids by giavity, gives rise, on 
account of its more cohen’iif character, tei continuous ^ 

glacu*rs, winch mould themse-lves to tlu* slojx's down 
which tiu'y are* guided, ilitfe*rcnt ict.*-streams converging to send 
forward a greater volume*, (iradiially coming te) oce iijiy definite* 
bed.s, which are*. de*epe*ne'd and polished by the Irie^tum, the y iiiijuess 
a <'haracte*ristic ajipt'arance on tlu* land, which guide's them as they 
trave*i.se it, ami, although the le e melts at low-er ]i*v«*ls, vast ejuantilu-s 
of clav and breike'ii stones an* brought elowii .md depositee! in terminal 
moraines w-Iu*ie tlu* glacier e*nds. 

Rain is by far the most imjiortant of tlu* inorganic mobile* dis- 
tribiilienis upon w*hich laud forms cxe*icjse the*ir function ol giiulance 
ami e:ontrol. 'flu* pn*t ipilatieui of rain from the acjue*oiJS 
vapour of Ihe atmo.sjiheie is caused m part bv vertic.il 
mejvemenlsof tlu* atnu)S|)he*r(* involving heat chaiigi s and appare-ntly 
indepe'ndeut ot tlu* surface ujioii w-hiedi pr(*e ipitation exeurs ; but in 
gre’at(*r part it is dictated by the form iind alfitiuie* ot flu* laiul surface* 
^nnd the riii-e*ction of the* prevailing winds, whieh it.se*lf is largely 
infliience*fl by tlu* land. It is on the* wimlw.irel faces of tlu* higlu'St 
groiinel, or just beyond the* summit of less eloiiuuant he ights upon tin* 
k'eward sick*, lliat nuist rain falls, and all Hi. if eJoe'S not <*vaporafe 
or percolate* into tlu* ground is condue l«‘fl bae U to the se a by a, route 
w-hicli depe*iids only on tlu- lorm ol Hu- land More mobde aiul nioie 
searching than ic<* nr leitk jii]»l>isli, Hu* liickling diojis .lo* guided b\ 
Hu* deepest line*s of the hillside m Hu‘ir mcipi<*ut flow, ami .'is Hu s** 
lines conv<*rg<*, the stieaiii, gaining strength, jirocceds in 
its torre*ntial couise to e.nve its e lianuel dee*j)er and e*u 
trench itsell in j)e*riu.iiu*nl oe e'ujiation. Tims tin* .slieam- 
beel, from whie h at lust tin* w.'iter might be blown away into a new 
chaiim*! bv a gale* oj wind, ultimate ly grow-s to lx* Hu- stiongest line* 
of the l.iTul* e.ajie. .As tin* mam valk'v de*e*peus, Hu- tributary strcain- 
lieds are* e|ee*pe'iu*<l also, and gradually cut their way headwards, 
enlarging the area w-hence*. they draw- their sujiphes. I'hu.s new 
land forms are cre'atcd — valleys of ciiiioiis comjilexity, for example- 
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by thft cjipluro ’* and diversion of the water of one river by another, 
leading to a cliange of waterslied.‘ The minor tributaries become 
more luiimTOus and more constant, until the system of torrents 
has impressed its own imiividuality on the mountain side. As 
tin; river hiaves the inonntam, ever growing by the accession of 
tributaries, it ceases, save in flood time, to be a formidable instru- 
ment ot destruction ; tlie gentler slope of the land surface gives to 
it only power suificient to transj)ort small stones, gravel, sand and 
uUimatrlv mud. Us valley banks arc cut back by the erosion of 
minor tiilml.iries, or by rain-wash if the climate be moist, or left 
st«"ep and sharp while the river deeyxms its f>ed if tlu* climate be 
arid. The outline ol the curve of a valley’s sides ultimately depends 
on the angle of repose of the detritus which covers them, if there 
Jias been no suiisequent change, such as the ]jassage of a glacier 
along the valley, which tends to destroy the regularity of the cross- 
section. The sio]X‘! of the river bed diminishes until the plain compels 
the river to move slowly, swinging in meanders proportioned to its 
size, aud gradually, controlled by tlie flattening land, ceasing to 
transport material, but raising its banks and silting up its bed by 
the dropjied sediment, until, split up and shoaled, its clislributaries 
struggle ax:r()ss its delta to the sea. Tins is the typical river of wliich 
tht're are infinite varieties, yet every variety woukl, if time were 
given, and the land reniaiiii*d unchanged in level relatively to the st^a, 
Adi r- ultimately approacli to the type. Movements of the lanil 

mJaiof sub.sideiice or elevation, changes in the land by 

rivers 10 ‘'^dio*t of erosion in cutting back an escarjnnent or 
land, cutting through a col, changes in climate by alf<‘cUng the 
rainfall and the volume of water, all tend to throw' the 
river valley out of harmony with the actual condition of 
its stream Tln^re is iiotliing more striking m geogra])hy than the 
perfection of the adjuslmi'nl ot a gr(>at riv-iir system to its valleys 
when the land has remained stable for a vt?ry lengthimed period. 
Before lull ad]ustnu*nt has btun attained the river bed may be 
broken in pl:ice.s by waterfalls or internnitcd by lakes ; after adjust- 
ment the l)i*d ctSHumes a permanent outline, tlui slope diminishing 
more, and more gradually, without a break in its symmetrical descent. 
Excellent examples of the ind<*ci.sive drainage of a new land surface, 
on which the. river system has not had time to imprc'ss it.self, are to be 
seen in northern Canada and in Finland, wlu^re rivers are separated 
bv' si'.ircely perceptible dividi's, and the numerous lak(‘s frequently 
belong to more than one riv<‘r system. 

Tlie .ulioii ot rivers on the land is so important that it has been 
m.ide the iiasis of a system of physical geography by I’rolessor 
W. M. Davis, who classihes land surlaces in terms of 
rrmJhral tliree factor^ - htnicture, process and time.- Of 

creto ^ theM‘ lime, during which the proci'ss is itcliiig 011 the 
^ * struct me, is the most imjiortant, A laud may thus be 

characterized by its position in the “ geographic<d cych'," or cycle 
ot <‘rosum, as young, mature or old, tin* last term being rt'ached 
when the base- level of erosion is attained, and the land, Imwever 
varied its relief may liave been in youtli or iiuituiity, is reducetl to 
a nearly mu form surface <ir peiK'plain, iJy a re-elevation ol a 
pmiejilaiii tlie rivers ol an old land may be restor-cd to 

youtliiui activity, and resunu; their shajxing action, <leejM*iuiig the 
old valleys and initiating new ones, .starting afre.sh tlie whole course 
of the geographic;!! cycle. It is, howevtir, not tin* ;w.:tion ol the 
niimiiig water on the land, but tlie function exercised l>y the land 
on the miming w'ater, that is considered here to be the sjiechil 
juovince of gixjgraphy. W evi-ry stage of the geograpliical cycle 
tlie land forms, as tlicy exist at that stage, are concerned in gwitlmg 
the condensation and flow ot w'ator in certain definite ways. Thus, 
for example, in a mount am range at right angles to a prevailing 
sea-wniid, it is the hind forms which determine that one side of the 
change sliall bi! richly watered and deejily dissected by a complete 
system ot valleys, wJiile the other side is dry, iudelinite in its valley 
systi-ins, aiul sends none of its scanty drainage to the sea. The 
action ol ram, ice ami rivers conspires with the movement ot land 
w'astc to strip the layer of soil from steep .slopes as rapidly as it 
forms, aud to cause it to accumulate on the flat valley bottoms, on 
the graceful flattened l one.s of alluvial fans at the outlet of the gorges 
of tributanes, or in the smoothly-spread surtace of alluvial plains. 

The whole question of the regime of rivers and lakes is sometimes 
treated under the name hydrograjihy, a name used by some writers 
in the sense of marine surveying, and by others as synonymous with 
oceanography. For the study of rivers aloni' the name potamology ^ 
ha.s lx‘en suggest'd by Penck, and the subject being of much practical 
miportam e. has received a good deal ot attention.^ 

The stmly ot lakes has also been specialized iimler the name of 

* See, lor a smninarv of river-action. A, J’hillip.son, Shtdien uher 
H’lis-srist hvidrn (I.eijizig, 1886) ; also 1 . C. Rus.seU, Uiver Development 
(Lomloii, i8<)8) (published as The Rivers of Notth .ImeJtra, New York, 
i8oS).^ 

" \V. M Davis, “ The Geographical Cy^'le,” (ie>>v Joion. mv, 
(i8rn*) p, 4.S4. 

® A. IVuck, “ rot.unologv as ,i Branch ot Ptiysical Lieography,” 

/ewn/, X. (i 8 (> 7 ), p. ()ig, i 

^ See. for instance, E. WisotzUi. HaitpUJuss mid Xehen/hfAS 
(Stettm, iSSid h'or pr.ictical stmlies see oilicial repoits on the i 
Missis.sij:»pi, Kliine, Seme, Elbe and other gniat rivers. ! 


limnology (see Lake).® The existence of lakes in hollows of tlwj land 
depends upon the balance between precipitation and evaporation, 
A stream flowing into a hollow will tend to fill it up, and 
the W'ater will begin to e.scapc aui soon as its level rises high 
enough to reach tlie lowest part of the rim. In the case 
ol a large hoUow' in a very dry climate the rate of ^age, 
evaporation may be sufficient to prevent the water from ever risiag 
to the lip, .so that there is no outflow to the sea, and a basin of internal 
drainage is the result. This is the case, for instcince, in the Caspian 
sea, the Aral and Balkhash hikes, the Tarim basin, the Sahara, inner 
Australia, the great basin of the United States and the Titicaca 
basin. These basins of internal drainage arc calculated to amount 
to 22 % of the land surface. The percentages of the land surface 
draining to the different oceans arc approximately — Atlantic, 34*3 % ; 
Arctic .sea, 10*5 % ; I’acific, 14-4 % ; Indian Ocean, 312 *8 %.® 

The parts of a river system have not been so clearly defined as is 
de.sirablo, hence the exaggerated importance popularly attached to 
“ the source *’ of a river. well-developed river system « 
lia.s in fact many equally important and w'idely-separated 
sources, the ino.st distant from the mouth, tlie lughe.st, 
or even that of largest initial volume not being neces- 
sarily of greater geographical interest than the rest. 

Tlw' whole of the land wliich directs drainage towards one river is 
known as its basin, catchment area or drainage area— sometimes, 
by an incorrect expression, as its valley or even its watershed. 
The boundary lino between one drainage area and others is rightly 
termed the watershed, but on account of the ambiguity w'luch has 
bt;cn tolerated it is better to call it w'atcr-parting or, as in America, 
divide. The only other important term wliich requires to be noted 
here is talwcg, a word introduced from the German into French 
and English, and meaning tlie deepest line along the vjiliey, which 
is ncces.sari]y occupied by a stream unless the valley is dry. 

The fuiirfions of laml forms e.xleiid beyond the control of the 
circulation of the atmosjiherc, the hydrosphi;re and the water which 
is continually being interchanged betw'een them ; they an- exorcised 
with increased effect in the higher departments of biogeograpliy and 
an tl I roj logeograph y . 

The sum of the organic life on the globe is termed by some geo- 
grajihers the biosjiJiere, and it has been estimated that the whole 
mass of living substance in existence at one time would ^ 
cover the surtace of the earth to a dejith of one-filth of 
an mch.'^ The distribution ot living organisms is a 
complex jiroblem, a function ot many factors, several of wliich 
are yet but little knowm. 'Ihey include the biological nature ot 
the organism and its physical enviroiimenl, the latter involving 
condilion.s lu which gixigfaphical elements, direct or indirect, pre- 
ponderate. Tlie direct geographical elements are the arrangement 
of land and sea (continents and islands standing in sharp contrast) 
and the wrtical relief of the globe, w'hich interposes Inirriers of a 
loss ab.suliite kind between portions of the same land area or oceanic 
depression. I'he indirect geographical elements, which, as a rule, 
act witli and intensify tlic direct, are mainly climatic ; the pre- 
vailing winds, rainfall, mean and extreme tem])erature.s of every 
locahty depending on the arrangement ot land and sea and of land 
lorms. ('limate thus guided atfei Is the w'eathering of rocks, aud 
so deternune.s the kind and arrangement of soil. Different sjiecics 
of organisms come to jicrfection in different climates ; aud it may 
be .stated as a general rule that a sjiecies, whether ot jilant or animal, 
once established at one jioint, would sjiread over the whole zone 
of the climate congenial to it unle.s.s .some barrier wore interjxwed 
to its progress. In the case ot land ami fresli-w'ater organisms 
the sea is tlie chief liarrier ; in the case of marine organisms, the 
land. Ditterenci^s in lainl form?* do not exert great influence on the 
distribution ol living creatures directly, but imlirectly such land 
forms as moiintaiu ranges and internal drainage basins are very 
potent through their action on soil and climate. A snow-capped 
mountain ritlge or an arid de-sert forms a barrier betwi*en different 
forms ot hte winch is often more effective than an eijual breadth ol 
.sea. In this way the surface ot the laml is divided into numerous 
natural regions, the flora and fauna of each of which include some 
distinctive species not shared by the others. The distribution of 
life is discussed in tlie various articles in this Encyclopaedia dealing 
with biological, botanical and zoological subjects.* 

® F. A. Fon*l, JIandhuch der Seen k unde : allgemeine lAmnologie 
(Stuttgart, 1901) ; F. A. Forel, ““ T-a Limnologie, branche dc la geo- 
graphic,” Report VI. Jnt. (icog. Congress (London, 1895), p. 59^; 
aiso Le Leman (2 vols , Lausanne, 1892, 1894) ; H. Lullies, ” Studien 
iilxT Seen,” Jubilaumsschrift der Alhertxts~V niversitdt (Kdnigsberg, 
i8<^) ; aud G. R. Credner, ” Die Reliktenseen,” Petermanns Miitei- 
lungen, Erganzungshefte 86 and 89 (Ck>tha, 1887, 1888). 

® J. Murray, Drainage Areas of the Continents,” Scot, Geog. Mag. 
ii. (i88f>), p. 548. 

* XVagner, Lehihitrh der Ueographte (1900), i. 586. 

* For details, .see A. R. Wallace, Geogfap'hical Distribution of 
Animals and Island Life ; A. Heilpriii, (Meographicol and Geological 
Distribution of Animals (1887); O. Dnide, Ilandbmh der Pfianzen^ 
geographic', A. Englei, Entwickelungsgeschichtv der Pflanzenwelt \ 
also Boddard, Zoogeography (Cambridge, 1895) ; and Sclatcr, The 
Ge ography of Mammals {London, 1899). 
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The dasaihcation of the land surface into areas inhabited by 
distinctive groups of plants has been attempted by many phyto- 
p. I geographers, but without resulting in any scheme of 
tones general acceptance. The simi)lest classitication is perhaps 
that of Drude according to climatic zones, subdividetl 
according to continents. This takes account of— (i) the Arctu- 
ALpine zone, including all the vegetation of the region bordering 
on jDcrpetual snow ; (2) the lioreal zone, including the temperale 
lauds of North America, Europe and Asia, all ol which nix' sub' 
Stantially alike in botanical charactei ; (3) the Tropical zone, divided 
sharply into (rt) the tropical zone of the New World, and (h) the 
tropicaj zone of the Old World, the forms of which differ in a sig- 
nificant degree ; (4) the Austral zone, comprising all continental 
land south of tlie eriuator, and sharply divided into three regions 
the floras of which are strikingly di.stinct -(«) South American, 
(h) South African and (r) Australian ; (5) the Oceanic, comprising 
all oceanic islands, the flora of which consists exclusiveW of iorins 
whose seeds could he driftetl imdestroyed hy ocean currents or 
carried by birds. To lhe.se might he added tlu' antarctic, which is 
still very imperfectly known. Many siihdivi.sious and transitional 
zones liiive lieon suggested by diflerent authors. 

From the (loint of view of the economy of the globe this classi- 
fication by .species is perhaps le.ss important than tliat by mode 
V 41 physiological character in accoi dance xvith 

^ enviroiinieiil. The following are the chief areas of 

* * vegctational activity usually reccjgnized : (i) The ice- 
deserts of the arctic and antarctic and the highest mouiitaiu regions, 
where there is no vegetation exceiit the lowest foims, like that 
which causes “ red snow.” (2) The tiiiulra or region of intensely 
cold wirUeis, forbidding tree-growth, where mos.ses and lichens 
cover most of tlie ground when unfrozen, and shnihs occur of 
species which in other conditions are trees, here .stunted to tin* 
height of a few inches. A similar zone surrounds the permanent 
snow oil lofty mountains in all latitude.s. The tundra passes hy 
imperceptihU* gradations into tlie moor, bog and heath of warmer 
climates. (3) The temperate forests ot evergreen or decidnoiis trees, 
accoi ding to circum.slances, which occupy those parts of both 
temperate zones where ramtall and sunlight are hotJi abimdant. 
(4) Till* grassy steppi’S or prairies when* the rainfall is diminislied 
and teiufieratures arc extreme, and grass is the prevailing form of 
vegeUitioii. TUe.se pass impuceptihly into (5) the arid desert, 
wheie rainltill is at ci niinimuni, and the ouiy ])lants are tliose modilied 
to subsist with the smallest sup])ly ol water. (6) 'i'lie tropical fore.st, 
which rcpiesents the maximum of plant luxuriame, slinuilated by 
the heavie.st rainfall, greatest heat and strongi'st light. These 
divisions merge one into tlie other, and admit of almost indelinite 
subdivision, while they are subject to great modifications by human 
inter ference in clearing and cultivating, i’lanls exhibit the contiol- 
ling power of environment to a high degree, and thus vegetation is 
usual! V in (.lose adjustment to Hu* bolder geographical features of 
a region 

The divisions of the eaith into faunal ix'gions by J)i F. L. Sclaler 
have been lound to hold good lor a large iiuinbei ol groups of animals 
■ as diflerent in their modi* of life as birds and mammals, 
and they may thus be accejited as based on natiin* 
ren ms. 'Plicy are six in number: (i) Falacardit ^ including 
Euro]u*, Asia north of the 1 Iinialaya, and Alrica north of the Sahara ; 
(2) Flhiopian, conststing of .\fTica south of the Atlas range, and 
i^ladagascar ; (^) Oriental, including India, Indo-China and the 

Malay Archi]n‘l,igo north of W«illace’s line, which runs between 
Bali and T-ombolc ; (4) Australian, including Australia, New Zealaml, 
New Guinea and Polynesia; (5) N. ’arctic or North America, north 
of Mexico ; and (f)) Neotropical or South America. Each of these 
divisions is the home of a special lannn, many species of which 
arc confined to it alone ; in the .Australian region, indeed, jiractieally 
the whole fauna is peculiar and distinctive, suggesting a prolongi*d 
period of complete l>iological isolation. Tn some cases, .such as the 
Ethiopian and Nt'otro])ical and the f\\laeatclic and Ncarrtic regions, 
the faunas, although distinct, are related, .several forms on op}io.si1e 
siiles of the Atlantic being analogous, r.g. the lion and puma, ostrich 
and rhea. When* two of the faunal realms meet there is usually, 
though not always, a mixing of faunas. These facts have led sonie 
nalurali.sts to include the lYilaearclic and Nejxrctic regions in one, 
termed Hoi arctic, and to .suggest transitional regions, such as the 
Sonoran, between North and South Ann'iica, and the Mediterranean, 
between Eui'ope and Africa, or to create sub-regions, such a.s Marla- 
ga.scar and New Zealand. Oceanic islands have, as a rule, distinctive 
faunas and floras which resemble, but are not identical with, tlio.si* ol 
other i.slands in similar jiositions. 

The study ol the evolution of faunas and the comparison of the 
faunas of distant regions liave lumished a trustworthy 
in.strument of pr(*-historic gfxigraphical research, which 
ajstrlbw earlier geograjihical relations of land and .sea to 

* 1)0 traced out, and tlie api>roxini.'ite i)eriod, or at lea'-t the 

m means olironological order of the l.irger changes, ti> be estimated 
rraoM 'al example, it has been siig.gested that a 

research *' Leinuria,” once connected Madagascar with the 

iMalay -Archipelago, and that a northern extension of 
the antarctic land once united the three southern continents. 

The distribution of lossils fr<*<iuenlly makes it pc#s‘-iti|e to map out 


approximately the general features of land and sta in long-past 
geological periods, and so to cmable the history ol crustal relief to be 
tniced.* 

While the tendency is for tlu* living lorms to come into harmony 
with their eiiviroiimeiit and to approach the state ol eiiuilibrium 
by succes.sive adjustmciUs if Hu* environment should 
happen to change, it is to be observed that the action 
of organisms themselves often tends to change their 
environment. Corals and other ipiickpgrowing cal- 
careouR marine organi.sm.s arc the most powerful 111 thi.s 
res7x*ct by creating new land in the ocean. \'egetation ol all sorts 
acts in a .similar way, either in forming .sod and as.sisting in break- 
ing np rocks, in Jilliiig up shallow lakes, and even, like the man- 
grove, in leclaiming wide .stretches of land from tlu* .sea. Plant life, 
utilizing solar light to combine the inorganic elements of water, 
soil ami air into Ining sub.siaiice, is tlu* basis of all animal life*. 
This is not by the snpjdy of lood alone, but also by the uithdiawal 
ol carixmic acid from llie atmo.spherc, by which vegetation inaintams 
the coinjiosilion of the air in a state lit tor the sii])j)ort of animal 
life. Man in the primitive stages of culture is scarcely to be dis- 
tinguished Irom other animals as regards his sub]et;tioii to enviroii' 
incut, but In the higher gradt's of culture the conditions ol control 
and reaction bi*coine much more conijilicated, and the departnu*nt 
of aiithropogeography is devoted to then coiisiileratioii. 

The first requisites ot all human heings are lood and ])rotection, 
in their search lor which men are brought into intimate relations 
with the forms and productions ot theeaith's .surface. 

'i'lu* degri'e of ck*])endence of aii\' jieople upon environ- Aafneopo- 
ment varies inversely as the degree ol culture or civiliza- 
lion, which for this purpose may perhaps lie clt:fmed as the power 
oi an individual to exercise cuntiol over tlie individual and over 
tilt* envirumnent lor Uic beneht of the community I'he devxlo])- 
ment of culture is to a certain extent a (juestion ot race, and although 
forming one species, the varieliesof man diflei m utmost imperceptihle 
gradations with a complexity ilelying classilicalioii (see Anthro- 
i*OLO(.,Y). rro 1 e.ssor Keam* groups man round loui leaihng types, 
which may be nairuHl the black, yellow, red an«l white, or the Ethiopic, 
Mongolic, American and ('auca.sic. Each may be .subdivided, 
tUoiigli not with great exactne.ss, into .smaller groups, either according 
to pliysical chararti*ristics, ot which the form ol the head is most 
important, or according to language. 

'Pile blacdv type is lound only in tropic.il or sub-lropii al countries, 
and is usuallv m a luimitive condition of culture, unk*ss educated 
by contact with people of the white type. 'I hey lollow . 

the mOvSt primitive foi'ms of religion (mainly fetishism), yposo 
hve on juodiicts of the woods or ol the i h.ise, with the 
tnininium ol work, and have only a loosi* political organization. 
The red type is peculi.ir to America, mh.ihiting eveiy ehinate from 
j)olar to equatorial, and coiitamiiig n*j)i(‘S(*ntalives of many stag<‘S 
of culture which liad apparently di‘velopi*(l without the aid or 
inteifereiic.e of people* of any other i.ice until Iluj dost* ol the i slh 
ctmlury. The yellow type is capabk* of a highei cullure, cherishes 
higlier ri'ligious beliefs, and inhabits as a rule tin* temperate zone, 
altliough extending to llu* tropics on one side and to the iindie 
legions on the otlier. The wliile type, onginaiing m tlie north 
temperate zoni*, has spread over the whok* world They have 
at tamed tlu* highesl culture, jmifess the punst loiiiis ol mono- 
theistic religion, and have brought all the iieople ot the black type 
and many ol those ot the yellow undet their donuiiatiou. 

The contrast between the yellow and whitt* tyjies has been softened 
by the remarkable development ot tlu* Japam'se followiug the- 
assiimlation of western methods. 

The actual numbei of human inhabitant*, m tin* uorld has been 
calculated as follows . 

I 5 y S iJy Kai t; •'» 

Asia .... 875,000,000 ' White ((’aur.i.Mc) 770,1)00,000 

Europe . . 302,000,000 , Yellow (Mong) . 5 |o,(>oo,oof> 

Africa. . 170,000,000 , Jflai’k (Ethiopic) . 175,000,000 

.America . . . 143,000,000 , Ked (American) . 22,000,001^ 

.Australia and 

Polynesia . . 7,000,000 ' Total . . 1 ,5r»7,ooo.f)oo 

1'otal . 1 , 5 ^ 7 /»<>o/>o‘' I 

In round numbers the ]>o]>ulali()n ol tin* world is about 
i,f)00,CKH),ooo, and, ac cot ding to an e.stmiate by Kaveu.sleiii,'* :the 
luaximuin population which it will be jiossibk* for tlie earth to 
maintain is Oooo nulhons, a number whu h, if I In* ])r<*seut average 
rate of increase coiitmues, will lx* r«*ach(*d within 200 years 

While highly civilized comnnmitns are .ible to ev,i<Ie many ol 
the restnrfions of env’iionment , to oveicoiru* the b.irners to iiiter- 
commuinuition mtei posed l)y kind or sea, to counteract the adverse 

’ See particularly A de La])])arent, Traitc de (4th ed., 

Fans, moo). 

“ ivstiinafe for looo II, WaiMier, I.rhthaih dcr ^ oofoaphu', i. 
p 058 

Estimate for year iiof stated \ H. K»‘.ine in J ntcrnatnoiai 
Geography, p. JoS 

* III Vi>n. li G S. xiii p 27. 
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influfiict; of climate, and by the development of tradcj even to 
inhabit countries which cannot yield a food-supply, the mass of 
inaiikiiid is still completely under the control of those conditions 
wlijc li m the past detenmhed the distribution and the mode of life 
ot the whole human race 

In trojiical toresls jirimitive tribes depend on the collection of 
wild fruits, and m a minor degree on the chase ol wild animals, for 
tlien lood. Clothing is unnecessiiry ; hence there is 
influence occasion for exercising the mental faculties beyond 

or environ - sense of perception to avoid enemies, or the iii- 
menton v<.ntiv<! arts beyond wliaf is recjuired for the simplest 
weapons and the most primitive fortifications. When 
the pursuit of game bectmies the chief occupation of a people there 
is of nec«*ssity a higluT development of courage, skill, pow'crs of 
observation and invention ; and these ipialifies are still further 
enhanced in predatory tribes who take by force the food, clothing 
and other proi>erty prepared or collected by a feebler ])eople. The 
Iruit-eating .savage cannot stray beyond his woods which bound 
his life as the water bounds fhat of a hsh ; the hunter is free to 
live on file margin of lorests or in open country, while the robber 
or warrior from some natural strongliold ol the mountains sweeps 
over the acljucent plains and carries his raids into distant laiicls 
Wiile grassy steppes lea<I to tlie organization of the ])eoplc as nomads 
whos<* wealth consists in flocks and h«*rds, and their dwellings 
are tents. The nomad not only domesticates and turns to his 
own use the gentler and more powerful animals, such as .sheep, 
cattle, horsi‘s, camels, but even turns some preilatory creatures, 
like tht! dog, into a means of defending their natural prey. They 
hunt tlie beasts of [irey destructive to tlieir flocks, and form armed 
bands for protection against maraudeis or for purposes of aggn*ssion 
on weaker sedentary neighbours. On the fertile low grounds along 
the iiiaigins ot rivers or in clearings of forests, agricultural com- 
munities naturallv take their rise, dwelling in villages and cultivating 
th(‘ wild grains, which by careful nurture and selection have been 
turned into iicli ceieals 'I'he agriculturist as a rule is rooted to 
the soil. Tin* land he tills he holds, and acrpiires a clo.ser connexion 
with a particular patch of ground than eithei tlie hunter or the herds- 
man. In the temper.it i* zone, where tlie seasons are sharply con- 
trasted, but follow eai h otlier witli n*gularity, fort‘sight and selt-denial 
were fostered, becau.se if nu*n did not exercise these <pialitie.s seed-time 
or harvest might ]).iss into lost opportunitii's .'jtul the tribes would 
suffer. 'I'he nioie extreme climates ol arid regions on the margins ol 
the tropics, by the unpiedictable siu cession ol droughts and floods, 
contouud tlK* previ.sion ol uniiistructed jieople, and make ])rud«*nci‘ 
and industry <pialiti<‘s too uncertain in their results to be worth 
cultivating. Thus the civilization of agricultural peoples ot the 
temp<‘rate zone grew ra]iidly, yet in <‘ach community a special type 
arose adapted to the .soil, the crop and the climate. On the .seu 
.shore tislimg naturally becanu* a means of livelihood, and dwellers 
by the se.i, in virtue ot the dangers to which they are exposed from 
.storm and uusea worthy craft, are stimulated to a higher degree of 
foresight, cpiii kei observation, jirompter derision and more energetic 
action in emergencies than those \%ho live inland The building 
and handling of ves.sel.s also, and the utilization of sucli uncoii- 
trollabk* powers of nat ure as \\ ind and tid<’,helpe<l lorward mechanical 
invention. To every type ol coa.st there may be related a special 
type of occupation and e\rn ol charactiT ; the deej) and gloomy 
f)onl, backed bv Jilniost iiiijiassable mountains, bred bold mariners 
whose only outlet tor enterjirise was seawartls towards oilier lands; — 
the viks created the vikings. On the gently sloping margin of the 
estuary ot a gieat rivei a view ot tranquil inland life wa.s eipially 
pre.sented to the slioie-dweller, and the ocean did not present the 
only prospect of a career, l-'inally the mountain valley, with its 
patches ol i'ulti\ .ibU' soil on the alluvial bins ot tributary torrents, 
its narrow pastures cm tin- uplands only let I clear of .snow m summer, 
its intensilicd extreiiu’s of climates and its isolation, almost eipial to 
that of an i.slaud, has m all countries produced a spc'cial type of 
bravc“ and haidy pecqile, whose iitmo.st effort iii.iy bring them corn- 
tort, but not wealth, by honest toil, who know little ol the center 
world, and to whom the n.iliiral out lid for ambition is marauding 
on the fertile ydains. 'riu- liigld.inder and viking, products of the 
valleys raised high amid the mountains or hall-drowned in the sea, 
an* eveiywhere of kiudred spirit, 

Jt is in some sueh manner as these that the natural conditions 
of regions, which must be conformed to bv prndence and iitiliz<*d 
by labour to yield shelter and food, have UmI to the growth of peoples 
differing in their wavs ot life, thought ainl s]>eerh. The initial 
differences so ]>roduced are conlnined ;ind peipetu.ited by the 
same barriers winch divide the l.innal or floral regicnis, the .sea, 
mnimlaiiis, desnls and the like, and much of tlu' course- of past 
history and present jmlitics becomes clear when the eonibmed 
results ot (littering race and di tiering enviionment ate taken into 
account.’ 

The sjieci.ilization wlncli aecomnanies the divi.sion ol labour has 
imporl.’int grogi.iplnc.d conseipiences lor it necessitates ( canmuni- 

’ (hi the inlluence ot l.ind 011 people see Shaler, Xatute aud 
Man in Amenta (New' York .ind Tondon, 1802) and lUlen 
Seinyile's Imriuan llistaiv and its Gcnt^ta/dih Condititmt 
looj). 


cation between communitios and the interchange of their pro 
ducts. 'I rade makes it possible to work mineral resources u ^ 

in localities where food can only be grown with great ■J.® 

ditticiilty and expense, or which are even totally barren ^ ® ' 

and w'alcrless, entirely dependent on supplies from distant .sources. 

'I'he poynilation which can be permanently supported by a given 
area of land differs greatly according to the nature ol the resources 
and the requirements of the people. Pastoral communities are 
always scattered very thinly over large are.as ; agricultural popula- 
tions may be almost equally .sparse where advanced methods of 
agriculture and labour-s.iving machinery are employed ; but w'here 
a frugal people ari' situated on .a fertile and inexhaustible soil, such 
as the deltas and river plains of Egypt, India and China, an enormous 
yiopiilation may be* supj^orted on a small area. In most cases, 
however, a very dense jiopulation can only be maintained in regions 
where mineral re.sources have fixed the .site of great manufacturing 
industries. The maximum den.sity of jiopulalion which a given 
region can support is very difficult to determine ; it depends partly 
on the race and standard of culture of the jieople, partly on the 
nature and origin of the re.sources on which they depend, partly 
on the artiticifil butdens imposed and very largely on the climate. 
Density of po]nilation is measured by the average number of peo])le 
residing on a unit of area ; Imt in Older to compare one part of the 
woild with anotlier the average should, strictly .speaking, be taken 
for n-gions of equal sizi* or of eipial po]nilation ; and the portions 
of the country w'hich are permanently iminhabitaVile ought to be 
excluded from the calculation.- ('onsidering the average density 
of population w'lthin the political limits ot countries, the following 
li.st is of some value ; the figures for a few smaller divisions ot 
large countries are addl'd (m brackets) tor comparison : 

At'crai^c Population on 1 sq. ni. {/'or k^oo or 

i , iDensitv , I Density 

I toimtry. |„f,,op: ( cnmlry. | of pop; 

I (Saxony) ... | 743 " Cc-ylon . . . . ! 141 * , 

' Belgium .... I 580 " I (ireecc . . . . ; 97 

! Java 508 •* I European 'I'lirkey . 9C> 

. (England and W'ales) 1 558 ! Spain ..... 97 

(Bengal) .... .495 ■* , European Russia . : 55 ‘ 

Ilolland . . . . ' 43O I Sweden .... 

j Dnited Kingdom . . , 344 United States . . ' 25 

! Japan D7 i Mexico .... t8 

1 Italy 2tn Norway .... 18 

; China proper . . . , lyo* . IVr.sia 15 

, German Empire . . , 270 New Zealand . . . | 7 

' Austria . . . . ! 22b \rgentma ... 1 5 

! Sw'itzerland . . . ! 207 1 Brazil 4-5 

I France . . . . 18K Eastern States of , 

■ Indian Enijiire . . I i^>7‘* j Australia ... 3 

, Denmark .... ibo^ 1 Dominion of Canada 1*5 

Hungary . . . . 154 Siberia . . . . ' t 

I*ortugal .... i.|(> ' West Australia . . 0 2 

The movement of people from one jilace to another w’ithoiit the 
immediate intention of returning is know'ii as migration, and acconl- 
ing to its origin it may be classed as centrifugal (directed 
ffom a jiarticiilar area) and centripetal (directed towards 
a particular area). Centrifugal migration is usually jl matter of 
compul.sion ; it may be neces.sitated by natural causes, such as a 
change ol climate leading to the withering of pastures or destruction 
of agricultural laud, to inundation, cartlKiualce, ])estilence or to an 
excess of population over means of support ; or to artificial cause-s, 
such as the wliolesale deportation of a conquered people ; or to 
political 01 religious persecution. In any case the ])eople are driven 
out by .some adverse change ; and when the urgency is great they 
may require to drive out in turn weaker people who occupy a desirable 
territory, thus jiropagating the w'ave of migration, the diiection of 
W'hich is guided by the forms of the land into inevitable channels. 
Many of tlie great historic movements of peo))les were doubtless due 
to the gradual change of geographical or climatic conditions ; and the 
slow' desiccation of Central Asia has been plausibly suggested as the 
real cause of tlie peopling of modern Europe and ot the medieval 
wars of the Old ^^’orld, the theatres of w'hich were critical points on 
the great natural lines of communication betw'een east and west. 

In the ca.se of centripetal migrations people flock to .some particular 
place w'here excejitioiirdly favourable conuitions have been found to 
exist. The rushes to gold-lields and diamond-fields arc typical in- 
.slances; the growth t)f towns on coal-tields and near other sources 
of j)ower, and the rapid .settlement of such rich iigricultural di.strii ts 
as the w'heat- lands of the .-\mericaii jirairies and great plains are 
other examples. 

'I'here is, how'ever, a tendency for i:)eople to rem.iin rooted to the 

I “ Sec maps of density of population in Bartholomew’s great large- 
I scale atlases, Atlas of Scotland and Atlas of England, 

^ Almost exclusively indu.strial. 

1 * Almo.st exclusively agricultural. 
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land of their birth, when not compelled or induced by powerful 
external causes to st'ek a new home. 

Thus arises the spirit oi patriotism, a product of purely geo- 
graphical conditions, thereby differing from the sentiment of loyalty, 
Pollil'al racial origin. \Vhere race and soil conspire to 

jreojgrapby loyalty and ]>atriolism in a iieojdc, the moral 

M X P qiiiiiitiyj; Qjf a great and permanent nation are secured. 
It is noticeable that the patriotic spirit is strongest in those places 
where peojile arc brought most iniiinately into relation with the land ; 
dwellers in llie mountain or by thi' sea, and, above' all, the jieople of 
rugged coasts and mountainous archipelagoes, have alwavs Ix'en 
renowned tor love of country, while the inhabitants of fertile plains 
and trading communities are fret]uently less strongly attachetl to 
their own land. 

Amongst nofnads the tribe is the unit of government, the jiohtieal 
bond is personal, and there is no definite territoiial association 
ot the people, who may be loyal but cannot be patiiotic. The idea 
of a country arises only when a nation, either homogeneous or 
composed of se.veral races, establishes itself in a region the boundaries 
of which may bo defined and <lefeiided cigainst aggression from 
without. J’oiitical geography takes account of the ]>artition of the 
earth amongst organized communities, dealing with the i elation ol 
races to regions, and of nations to countries, and considering the 
conditions of teriitorial ecpiilibrinm and in.stability. 

The definition of I)oundari(‘s and their delimitation is one of the 
most importanf parts of ])olitical geographv. Natural boundaries 
are always the most definite and the strongest, lending 
themselves mo.st readily to defence against aggression. 
The sea is the most effective of all, and an island statt* is 
recognized as the most .stable. Next in importance comes a moun- 
tain range, but here there is often difficulty as to the definition of 
the actual crest-line, and mountain ranges being broad regions, it 
may hapjien that a small independent state, like* Switzerland or 
Andorra, occupies the mountain valleys between two or more great 
countries. Rivers do not form effective interna fional boundaries, 
although between dependent s<‘lf-governing (ommunities they are 
conv'enietif lines of demairafion. A desert, or a belt ol country 
left jiurpo.sely uithout inhabitants, like the mark, marclu's or 
debatable lands of the middle ages, was once a <.ommoii means 
of .separating nations which nouri.shed her<*ditary grievanc<*s. The 
“ buffer-state " of modem diplomacy is of the .same im'fh'Ctual 
type. A le.ss definife though very pra< tical lioundary is that formed 
by the rneeting-lme of two languages, oi the distiicts inhabited 
by two races. 'I'he line of fortresses jirotecting .Au.stria fiom Italy 
lies in .some jdatc's well l).ick Irom the ])o]itical bonndaty, but 
jii.st in.side the lingni.stic frontier, .so as 1o .si'parati* fhe German 
and Ifalian races occupying Ausfrian tcriitory. Arbitrary lines, 
eithei traced irom point to point .and marked by ])Osts on the ground, 
or ilc finerl as jxirfions of meiidians and paralh'ls, are now the most 
coniinon t^'pe of lioiindanes fixed by tieaty. In Kuro]>e and Asia 
frontiers are usually .strongly iortified and strictly watched in times 
of peace as well as during war. In South America strictly defined 
boimdavies .are .still the exception, .and the claims of neighbouring 
nations have very fiequently given use to war, though now nioic 
commonly fo arbitr.it ion.' 

The modes oi government amongst civilized jieoples have little 
influence on jiolitical geogr.ajihy ; some republics are as arbitrary 
and exacting m their frontier regulations as .some ahsohite 
Forms of monarcliies. It is, however, to be uotii.ed that absidute 
govern- nionarchies are confined to the east of Kurojn' .and to 
'”*^**'‘ A.sia, J.ijian luang the only established constitutional 
monarchy east ot tin* Carpathians. Limited monarchies an; (with 
the cxce])tion ot Jajian) ]iecnliar to Europe, and in these the degree 
of democr.itic contiol may be said to diminish as one jiasses east- 
wards from the Xhnled Kingdom Republics, although n'presented 
in Europe, are the peculiar form of government ot Ameiica and 
are unknowm in A.sia. 

The forms of government of colonies present a senes of tran.si- 
tional types from the autocratic administration ol a governor 
appointed by the home government to coinjilete demot ralic self- 
government Tlu* latter occurs only m the temperate ^possessions 
of the Bntish enquire, in which there is no great ])reponderaTic<‘ 
of a coloured native population. New colonial forms have been 
developetl during the p.irtition of Africa amongst Euiopean poweis, 
the sphere ot influence being especially worthy of notice. Tin . 
is a vaguer form of control than a protectorate, and fre<iuently 
amounts merely to an agreement amongst civilized powers to respect 
the right of one of their number to exercise govenimeiit within 
a certain area, if it should decide to do so at any futuie time. 

Tlie central governments of .nil civilizi;d countries conccTiieil with 
external relations arc closely similar in their modes of action, but 
the internal administration mav be very varied. In fhis respect a 
country is either centralized, like the United Kingdom or France, 


' For the history of territorial changes in Europe, see I'leeman, : 
Historical (ienpraphy of EuropCy editc-d by Bury (Oxford), io<> ; 
and for tlie official di'fiiiifion of existing boundaries, s<.*e Hertsh-t, | 
The Map of Europe h\ Treaty (4 vols., J^oudon, i«75, iKoO ; The ■ 
AJap of A frica hy 7 rratv (3 vols., l.mulon, 1896). Also l.,ord Curzon\ ' 
Oxford address on Exoihers ( 1007 ). ' 


or feder.'ited of distinct self-governing units like (ii'iinany (where 
the units mehide kmgfioins, at least three minor lyjpes of nionarcliies, 
municiptilities and a crown land uniler a nominated governor), or the 
United States, where the units are democratic ri'piibhcs. 'J'lie ulti- 
mate cau.se ol the predominant form oi iech'nil go\ ernineut mav he 
tlie geograjihical divi'r.sity ol the country, as m the e.inlons oecnjiyitig 
the once i.soLited mountain v.illeys ol Sv\itzerland. tin* rjicial diveisity 
of the ]>eoj)le, as in Austria-llnngai v, or meu ly juilitical I'xjiedieni y, 
as in rejniblics of the ;\inerican tyjx' 

The minor subdivisions into ]m)vintes, counties an<l parishes, or 
analogous areas, may also he lel.iled in many cases to natural 
features or racial differences ])erpelualed by liislorical eausi s. The 
terriloiial divisions and subdivisions olten survi\»* the conditions 
which led to theii oiigin ; hence tlu' .study of jiohlu.il geogi.iphy is 
.allied to history as closely as the .study ol jibysical g^ograj^hv is allied 
to geology, and for tlu* same leasoii 

*rin* aggregation ol ]>opnlation in towns was at one tinu' mainly 
broiiglit about by the necessity lor delence, .1 laet iiidieafeil by the 
deleiisive .sites of maiiy old towns In lati'r tunes, 
towns liave lu'en more ollen founded in ]>ic>Mnril\ to Towns. 
valuable mineral resonrci’s, ,ind at critical points 01 nodes on lines 
ol commuiiicalioii. riiese are places where the mode ol travelling 
or of tiansport is ch.iiiged, such as seajports, ])orts and railway 

termini, or natural resling-jilaces, sucli as a lonl, tlu* foot ol a 
.steep a.scent on a ro.'id, the entranie of a valley Ii*ading uj) lioiii a 
plain into tlie inouiilains, or a ciossing-pl.ice of lo.ids or r.iilw'avs.’*^ 
The existence ot a good liituial luiihour is olten sufficient to 
give origin fo a town ciiid to lix one end of a hue ol laud tom 
mimical 1011. 

Ill touMlries of uniform surface or faint relief, roads and lailw.ivs 
may be con.slructed m any direction wiflionf regani to tlu* con- 
figiinilion. Ill ])l.i(es where the low^ grtuiiul is luarshv, 
roads and railw.iys olten lollow* the ridge-lines ol InlN, Tines of 
or, as in Finland, tlu* tikl gl.ici.il eskers, wiiu ii run jiarallel *^ommunl» 
to the .shore. VVlu rei er the relief ol tlie kind is jiro- 
noiinccd, roads and raihvays ait* obligt*d to 01 1 iipy the low’csl ground 
winding along tlu* valleys ol rivers and through passes in the inoiin- 
taiiis. In ex< eption.'d east's obslnichons w hicli it would be mi])o.ssi]>le 
or tt.H> cosily to turn an* o\erconu‘ by .1 bridgt* or tunnel, tlu* inagni- 
tiuh* of such w'orks increasing willi tlu* growth of engineirnig skill 
and financial enterprist*. Similarly tlu* obstructions ollererl to 
water communication bv mlerrujptjon through land or .shallows art* 
overcome bv cutting c.inals nr tlredging oul iliannels The economy 
and succe.ss t)l most lines t)f commiinicalion tl ' pend on lollowing 
as lar as possible existing natural lint*s aiul utilizing i*xistjng natuial 
sources oi j lower.’* 

Commercial geogr.a]phy mav be tlehned as tlu* tlt*scription ol tlie 
eiirlh's .surlate witli sjiet lal ri*lereiue tf> tlu* discovt'ry, production, 
Iran.sptirt and exchange t>l ttunmodilies. d lu* transjxnl 
concerns land routt‘s and *^ea rontt's, tlu* laller being Sommer* 
the mtm* important. Whilt* steam h.is been said to 
make a slnp indciieiulent of wiiul and tide, it is still 
true that a long voyage even by steam must be j»lauiu*il so ;is to 
encounter the least resistance jiossiblt* fiom pievailing winds and 
]p{‘rmanent currents, and this involvt's tlu* .ijijphe.ition of ticeaiio- 
grapliKal anti meteorologit al knowletlge. 7 'he oltli*r navigation by 
utilizing the ]>()W’er of the wind demands a very intimate knowledge 
oi these coiulilions, and it is jirobable that a revival of sailing 
ships may in tlu* tuesent century vastly inciea.se the iiiipoiianc.c‘ ot 
the study ol m.iritime nu*li'orology. 

The di.scovt*ry and jirodiiction of commoditic's require a l.now- 
ledge of the distribution ol geological formations lor mineral j no- 
ducts, of the natural distnbiition, life-conditions .nul cultivation 
or briH-ding ol pl.inls and .inim.ils and of the* laixnii market, .\tten- 
tion must also be jiaid to tlu* artificial restric tions of ])cditic.il geo- 
graphy, to tlu* legislative rcslnetions beanng on labour and trade 
as imposed in different countries, and, abewe* all, fo the incessant 
lluctualion*^ of tlu* txonoinie conditions ot supply and demand .ind 
tlie combin.itions of ca)>it.ilist.s or workers whii li affc'c 1 the* market.'* 
The term “ ai>]>Iic“d geography" li.is bc'en employed to de‘^ignate 
lommcTc.ial geography, the fact being that ev(*ry aspec t of sc leiitifir 
geograjdiy m.iy be applied to practical ]>iirposc*s, nuhulmg flic 
purposes of trade. But a])urt from tlie apphc*il scu*iuc*, lliere is an 
aspect of pun* geogr.'iphy which concerns tlu* theory of the relation 
ol economics to the surface ot the* earth. 

It will I m; seen that as each snceessiw aspect of geognafiliu al 
science is considensl in its natural sequc'ncc* the coiidiiioiis In'tome 

'•* For nu!ui*roiis spt'cial instances ol fh«* dctc*rmiiiiiig cause's of 
tow'll sites, sc*c‘ Ci. (» I'hisholm, “On the Distriluif ion ol Towms 
and Villages in England, ' Geugraphual Journal (i8ci7), ix 70, 
X. 511. 

“ The whole subject of anthropogeography is treatecl in a mastc-rly 
way by F. Ratzc-l in his Auihropo^co^raphtv (Stuttgart, vol. i. 2nd 
cd., i89<j, vol. ii. TiScn), iitid in his Pohti'idie f tmuraphie (Lc'ipzig, 
lSc^7). I he special quc'slion of the reaction ol man on his c*nviron- 
ment is handled by (». I\ M.arsh in Mati and Nature, or Physua. 
Gcofiraphy as modified hy Human Aftion (I. one Ion, 

•* For comnicrcJal gc'ograjihy .see Ci. G. ( hishohn, Nlanual of Com- 
mercial Geography (i8<»o) 
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more numerous, coinph^x, variable and practically important. I oldest lying at the bottom and the newest at the top. Relics 


I'Yom the underlying abstract mathematical considerations all 
through the superimposed physical, biological, anthropo- 
/ ”Ion logical, political and commercial development of tlie 
^ ‘ subject runs the determining control exercised by crust- 

fonxLS acting directly or indirectly on mobile ilistributions ; and this 
is the essential principle of geography. (H. R. M.) 

GEOID (from Gr, the earth), an imaginary surface em- 
ployed by geodesists which has the property that every element 
of it is perpendicular to the plumb-line where that line cuts it. 
Compared with the spheroid of reference ’’ llie surface of the 
gooid is in general depressed over the o<'eans and raised over 
the great land masses. (See Earth, Figure of the.) 

GEOK-TEPE, a former fortress of the Turkomans, in Russian 
'Iranscaspia, in the oasis of Akhal-tekke, on the 'JVanscaspian 
railway, 28 m. N.W. of Askabad. It consisted of a walled 
enclosure ij m. in circuit, the wall being 18 ft. high and 20 to 
JO it. thick. In December 1880 the place was attacked by 
6000 Russians under General Skobelev, and after a siege of 
twenty-three days was carried by storm, although the defenders 
numbered 25,000. A monument and a small museum com- 
memorate the event. 

GEOLOGY (from (ir. y»j, the earth, and Aoyos', science), the 
science which investigates th(j physical history of the earth. 
Its object is to trace the structural jirogress of our planet from 
the earliest beginning.s of its separate existence, through its 
various stages of growth, down to the present condition of 
things. J t seeks to determine the manner in which the evolution 
of the earth’s great surface features has been effected. It un- 
ravels the complicated jiroccsscs by which each continent has 
been built uj). It follows, even into detail, the varied sculpture 
of mountain and valley, crag and ravine. Nor does it confine 
itself merely to ('hanges in the inorganic world. Geology shows 
that the present races of plants and animals are tlie descendants 
of other and very diflerent races which on(^e peopled the earth. 
It teaches that there has been a progressive development of the 
inhabitants, as well as one of the globe on winch they have 
dwelt ; that each successive period in the earth’s history, since 
the introduction of living things, has been marked by character- 
istic types of the animal end vegetable kingdoms ; and that, 
luiwever imperfectly the remains of these organisms have been 
preserved or may be deciphered, materials exist for a history 
of life upon the planet. 'Hie geographical distribution of existing 
faunas and floras is often made clear and intelligible by geological 
e\'idcnc<? ; and in the same way light is thrown upon some of 
the remoter phases in the history of man himself. A subject 
so comprehensive as this must reijuire a wide and varied basis 
of e\'iden('e. Jt is one of the characteristics of geology to gather 
eviflenco from sources which at first sight seem far remoxed 
from its scope, and to s(;ek aid from almost every other leading 
branch of science. Thus, in dealing with the earliest conditions 
of the planet, the geologist must fully avail himself of the 
labours of the astronomer. Whatever is ascertainable by 
telescope, spectroscope or chemical analysis, regarding the con- 
stitution of other heavenly bodies, has a geological bearing. 
The experiments of the physicist, undertaken to determine 
conditions of matter and of energy, may sometimes be taken 
as the Starting-points of geological investigation. The work 
of the chemical laboratory forms the foundation of a vast and 
increasing mass 4>f geological incjuirv. To the botanist, tlic 
zoologist, cv(Mi to the unscientific, iJf observant, traveller by land 
or sea, the geologist turns for information and assistance. 

But while tluis culling freely from the dominions of other 
sciences, geology claims as its peculiar territory the rocky 
framework of the globe. In tlxe materials composing that 
framework, their composition and arrangement, the pnicesses 
of their formation, tht? cluinges whic'h they have undergone, 
and the terrestrial n* volutions to which they bear witness, lie 
the main data of geological history. It is the task of the geologist 
to group these elements in such a way that they may be made 
to yiel(i up their evidence as to the march of events in tin* 
evolution of the planet. He finds that they have in large 
measure arranged themselves in chronological sequence, the 


of an ancient sea-floor are overlain by traces of a vanished 
land-surface; these are in turn covered by the deposits of a 
former lake, above which once more appear proofs of the return 
of the sea. Among these rocky records lie the lavas and ashes 
of long-extinct volcanoes. The ripple lift upon the shore, the 
cracks formed by the sun’s heat upon the muddy bottom of a 
dried-up pool, the very imprint of the drops of a passing rain- 
shower, have all been accurately preserved, and yield their 
evidence as to geographical conditions often widely different 
from those which exist where such markings are now found. 

But it is mainly by the remains of plants and animals imbedded 
in the rocks tliat the geologist is guided in unravelling the 
chronological succession of geological changes. He has found 
that a certain order of appearance characterizes these organic 
remains, that each great group of rocks is marked by its own 
special types of life, and that these types can be recognized, 
and the rocks in which they occur can be correlated even in 
distant countries, and where no other means of comparison 
would be possible. At one moment he has to deal with the bones 
of some large mammal scattered through a deposit of superficial 
gravel, at another time with the minute foraminifers and ostracods 
of an upraised sca-lxittom. Corals and crinoids crowded and 
crushed into a massive limestone w^here they lived and died, 
ferns and terrestrial plants matted together into a bed of coal 
where they originally grew, the scattered shells of a submarine 
sand-bank, the snails and lizards which lived and died within 
a hollow tree, the insects which have been imprisoned within 
the exuding resin of old forests, the footprints of birds and 
quadrupeds, the trails of wonns left upon former shores— these, 
and innumerable other pieces of evidence, enable the geologist 
to realize in some measure what the faunas and floras of successive 
periods have been, and what geograpliical cltanges the site of 
every land has undergone. 

It is evident that to deal successfully with these varied 
materials, a considerable acquaintance with different branches 
of science is needful. J^specially necessary is a toleraldy wide 
knowledge of the processes now at work in chiuiging the surface 
of the earth, and of at least those forms of plant and animal 
life whose remains arc apt to he preserved in geological deposits, 
or which in their structure ami habitat enable us to realize what 
their forerunners were. It has often been insisted that the 
present is the key to the past ; and in a wide sense this assertion 
is eminently true. Only in proportion as we understand the 
present, where everything is open on all sides to the fullest invest! 
gal ion, can we expect to decipher the past, where so much is 
obscure, imperfectly preserved or not preserved at all. A 
study of the existing economy of nature ought thus to be the 
foundation of the geologist’s training. 

While, however, the present condition of things is thus em- 
ployed, we must obviously he on our guard against the danger 
of um'onsciou.sly assuming that the phase of nature’s operations 
wliich we now witne.ss has been tlie same in all past time, that 
geological changes have always or generally taken place in former 
ages in the manner and on the scale which we behold lo-day, 
and that at the present time all the great geological processes, 
which have produced changes in the past eras of the earth’s 
history, are still existent and active. As a working hypothesis 
we may suppose that the nature of geological processes has 
remained constant from the beginning ; but we cannot postulate 
that the action of these processes has never varied in energy. 
The few centuries wherein man has been observing nature 
obviously form much too brief an interval by which to measure 
the intensity of geological action in all past time. For aught 
we can tell the present is an era of quietude and slow^ cliange, 
compared with some of the eras which have preceded it. Nor 
perhaps can we be quite sure that, when we have explored 
every geological process now in progress, we have exhausted 
all the causes of change which, even in comparatively recent 
limes, have been at work. 

In dealinc: with the geological record, as the accessible solid 
' part of the globe is called, we cannot too vividly realize that at 
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the best it forms but an imperfect chronicle. Geological history 
cannot be compiled from a full and continuous series of docu- 
ments. From the very nature of its origin the record is necessarily 
fragmentary, and it has been further mutilated and obscured 
by the revolutions of successive ages. And even where the 
chronicle of events is continuous, it is of very unequal value in 
different places. In one case, for example, it may present us 
with an unbroken succession of deposits many thousands of 
feet in thickness, from which, however, only a few meagre facts 
as to geological history can be gleaned. In another instance 
it brings before us, within the compass of a few yards, the 
evidence of a most varied and complicated series of changes 
in physical geography, as well as an abundant and interesting 
suite of organic remains. These and other characteristics of 
the geological record become more apparent and intelligible as 
we proceed in the study of the science. 

Classification, — For systematic treatment the subject may be 
conveniently arranged in the following parts : — 

1. The TIistorical Dmvlopmcnt of Geological Science, — Here 
a brief outline will be given of the gradual growth of geological 
conceptions from the days of the (ireeks and Romans down to 
modern times, tracing the separate progress of the more important 
branches of inquiry and noting some of the stages which in each 
case have led up to the present condition of the science. 

2. The Cos^nical Aspects of Geology. — This section embraces 
the evidence supplied by astronomy and physics regarding the 
form and motions of the earth, the composition of the planets 
and sun, and the probable history of the solar system. The 
subjects dealt with under this head are chiefly treated in separate 
articles. 

3. Geognosy. — An inquiry into the materials of the earth’s 
substance. This division, which deals with the parts of the 
earth, its envelopes of air and water, its solid crust and the 
probable condition of its interior, especially treats of the more 
important minerals of the crust, and the chief rocks of which 
that crust is built up. Geognosy thus lays a foundation of know- 
ledge regarding the nature of the materials constituting the mass 
of the globe, and prepares the way for an investigation of the 
processes by which these materials are produced and altered. 

4. Dynamical Geology studies the nature and working of the 
various geological processes whereby the rocks of the earth’s 
crust are formed and metamorphosed, and by which changes 
are effected upon the distribution of sea and land, and upon 
the forms of terrestrial surfaces. Such an inquiry necessitates 
a careful examination of the existing geological economy of 
nature, and forms a fitting introduction to an inquiry into tht? 
geological changes of former periods. 

5. Geote clonic or Structural Geology has for ils object the 
architecture of the earth’s crust. It embraces an inquiry into the 
manner in which the various materials composing this crust 
have been arranged. It shows that some have been formed 
in beds or strata of sediment on the flo<jr of the sea, that others 
have been built up by the slow aggregation of organic forms, 
that others have been poured out in a molten condition or in 
showers of loose dust from subterranean sources. It further 
reveals that, though originally laid down in almost horizon Ul 
beds, the rocks have subsequently been crumpled, contorted 
and dislocated, that they have been incessantly worn down, 
and have often been depressed and buried beneath later 
accumulations. 

6. Palaeontological Geology. — This branch of the subject, 
starting from the evidence supplied by the organic forms which 
are found preserved in the crust of the earth, includes such 
questions as the relations between extinct and living types, 
the laws which appear to have governed the distribution of life 
in time and in space, the relative importam'e of different genera 
of animals in geological inquiry, the nature and use of the 
evidence from organic remains regarding former conditions 
of physical geography. Some of these problems belong also to 
zoology and botany, and are more fully discussed in the articles 
PALAKONTOT.00Y and Palakohotany. 

7. Stratigrapkical Geology. — This section might be called 


geological history. It works out the chronological succession 
of the great formations of the earth’s crust, and endeavours to 
trace the sequence of events of which they contain the record. 
More particularly, it determines the order of succession of the 
various plants and animals which in past time have peopled 
the earth, and thus ascertains what has been the grand inarch 
of life upon this planet. 

8. Physiographical Geology, proceeding from the basis of 
fact laid down by stratigraphical geology regarding former 
geographical changes, embraces an inquiry into the origin and 
history of the features of the earth’s surface continental ridges 
and ocean basins, plains, valleys and mountains. It explains 
the causes on which local differences of scenery depend, and 
shows under what very different circumstances, and at what 
widely separated intcrv^als, the hills and mountains, c^Tn of a 
single country, liave been produced. 

Most of the detail embraced in these several sections is 
relegated to separate articles, to which references are here 
inserted. The following pages thus deal mainly with the general 
principles and historical development of the science : 

Part I. — Historical Dlvllopmknt 

Geological IdeU'i among the Greeks and h'onian ^. — Many gfological 
phenomena prese.nt thc'inselves in sd striking a form that they could 
liardly fail to impress the imagination of the (*arliest .ind rudest 
races of mankind. Such incidents as earthquak(‘s anrl volcann 
eruptions, destructive storms on lantl and sea, disastrous floorls and 
landslips siuldenly strewing valleys with ruin, must have iiwakened 
the terror ot those who witnessed them. JVoiiiinent l‘eatun*s of 
landscape, such as mountain-chains with llif’ir snows, clouds and 
thunderstorms, dark river-chasms that seem puqxKsely rhdt open in 
order to give passage to the torrents that nisli through them crags 
with their impressive array of pinnacles and recesses nnst have 
appealed of old, as they still do, to the awe and wonder of tliose 
w'ho for the ftrsl time behold them. Again, banks of sea shells in 
far inland districts woultl, in course of time, arrest the at *^('111 ion of 
the more intelligent and reflective observers, and raise in their minds 
some kind of surmise as to how such sh<*lls could ever have come 
there. These and other conspicuous geological problems found 
tJieir e.'iiJiest .solution in legends and myths, whenun the mon* 
.striking tiTiestrial features ami the elemi'iilal forces of nature w-ere 
represented to be the manifestation ol the jMmer ol unseen super- 
natural beings. 

The basin of the Medilerranctin S<m weis es]iecially well rdaptofl, 
from its physical conditions, to lu‘ the birth-place ot such fables 
It is a region frequently shaken by earth<]uakes, and ccuifaiiis two 
distinct centres ol volcanic activity, one in the Aegean Sea and one 
in Italy. 11 is bounded on the north l\v a long succession of lolty 
snow-capped mountain-ranges, wheiici* copious riveis, often swollen 
by heavy rains or melted snows, carry the rlramage into the sea. 
On the .south it boasts the Nile, once so full of mystery; likewise 
widt* tracts of arid desiTt witli their dreafleil dust storms. The 
Mediterranean itself, though an inland sea, is subject to gales, 
W'liich, on exposed coasts, raise breakers quite* large enough to give a 
vivid iinpres.sion of the power of ocean waves. I he (oimti i' S that 
surround this great sheet of water disjflay in man\ plates widely- 
spread deposits full of sea shells, lilo* those that still liv'e in tfie 
neighbouring bays and gulfs. Such a region was not only well titled 
to su])ply sulqects for mythology, but also to fuinisli, on every side, 
materials which, in their interest and suggestiveiK's ,, would appe.il 
to the rea.son of obs(‘rvant men. 

It W'cus natural, therefore, that the early ])liilosoj)hers of Greece* 
sliould have noted some ot these ge*ological ieatures, and should have 
sought for other explanations of them than those to be louiid in the* 
popular mytlis. The opinions entertained in antiquity on these*, 
subjects may be conveniently grouped under two he*:i(ls : (i) (bio- 
logical processes now in operation, and (2) geologie al changes 111 
the pa.st. 

I. Contemporary Processes. — 'I'he geological i>roc(‘sses of the pre.senl 
time arc partly at work undergrouml anrl [lartly on the surface of tlu; 
earth. The former, from their frefpii*ntly 
character, received much attention fioni (ireck ^*^^1 
Roman authors. Aristotle, in his Mrteonrs, cites 
speculations of several of his jiredetessors which he rcjcf ts 
in favour of his own opirium to the eftecl that eartliquak<*s are due 
to the gcm*ration of wiml within thi; earth, under the mfluc*nce ot tlie 
warmth of the .sun and the internal heat. Wind, being the lightest 
and most rapidly moving body, is the cause of motion in other 
bodies, and fire, united with wind, becomes flame, which is endo\vi‘d 
with gn*al rapidity of motion. Aristotle l(x>ked upon earthquakes 
and volcanic eruptions as closely connected with each other, the 
di.schar; e of hot materials to the .surface being the result of a .sev(*re 
earthquake, when finally tin* wind rusbes out with violence, and 
sometimes buries the J.urrouudmg country under sparks and enuk is, 
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as had happened at Lipari. Thest- criidt* conceptions of the nature 
of volcanic action, and the cause ot earthquakes, continued to prevail 
for many centuries. 1‘hev arc repeated by J.ucretius, who, however, 
following Anaximenes, includes as one of the causes of earthquakes 
the lall of mountainous masses of rock undermined by time, and the 
consequent propagation of gigantic tremors far and wide through 
the earth. Strabo, having travelled through the volcanic districts 
ut Italy, w.is able to recognize that \'irsuviu.s had once been an 
active vol( .1110, although no eruption had taken place from it within 
human nunnory. He continued to hold the behet that volcanic 
energy arose, irom the movement of subterranean wind. He believed 
that the district around the Strait of Me.s.sina, which had formerly 
sulfered from destructive cJirthquakcs, w’as seldom visited by them 
after the volcanic vents of that region had bei'ii opened, so as to 
provide an escajie for the siiblciTaneati tire, wind, w'ater and burning 
masses. He cites in his (ipo^rafyhy a number ot exainjiles of wide- 
spread as well as local sinkings ot land, and alludes also to the uprise 
of the sea-bottom. He likewise regartls some islands as having been 
throw'n up by volcanic agency, and others as torn from the mainland 
by such convulsions as e.11 thquakes. 

’ The most detailed account of eartlupiake phenomena which has 
coim* down to us from antitpiity is that of Seneca in his Quaestuma 
Natiivalcs. This philostqilier had been much intereste<l in the 
accounts givi’ii him by survivors and witnesses of llu* earthquake 
which convulsed the district ot Naples in February a ^3. He 
<listiTiguish«*<l s<*veral distinct niov<*rneiits of the giouiid : i.st, the 
up and down motion [fiiiccussio) ; 2nd, llui oscillatory motion {in- 
i linuHo) ; and ])iobably a third, that ol trt'inbling or vibration. 
While adinilling th.it some earth(juak(‘S may aiise from the collapse 
of the w.ills ol subtiTraiieau cavities, he adhered to the old idea, 
held by lh<^ most numerous and important jirevious writers, that 
these commotions are caused mainly by the movements oi wind 
imprisoned w'lthm the earth. As to llie origin of volcanic outbursts 
111* sujiposed thal tin? subterranean wind in stnigglmg for an outlet, 
and whirling through the chasms and passages, meets with gieat 
store? of suljihur and other combustibh' substances, which by mere 
tnction are set on lire. The elder I’liny reiterates the commonly 
accepted opinion as to the efficacy of wiml undergrouml. In 
discussing the plienomena of carlh<iu»ikes In? remarks that (owns 
with many ciil veils and hou.sos w'ltli cellars sulfer less than others, 
and tluit at N a] lies those liouses are most shaken which stand on 
hard ground. It thus appijais that W’lth regard to subterranean 
geological operations, no advanci* w.is madi* (luring tlie time of the 
Greeks and Romans as to the theoretical explanation of these pheno- 
mena ; but a coiisiderabk; body of facts w'as colIecb?d, especially 
as to the effects of eartlKpiakes and the o('curreiue of volcanic 
eruptions. 

The suiierlicial ])iocess(‘s of geology, being much le.s.s striking than 
tliosc of sul)ti?riau(‘an eneigy, naturally atli acted lo.ss attention in 
aiitKpiity. 'riu; operations of rivers, hown-ver, wdiich so 
Action or affoci a human population, were, watched with 

moie or less care. Ilerodolus, struck by the amount of 
alluvial silt hrouglit down annually by the Nih? ami spread over tin? 
fiat inundated laud, inlerred that “ Egypt is the gilt of the river.” 
Arisloth', m di.s('ii.s.siiig .some of the features of rivers, di.splays con- 
siderable ac(|iiamtance wMlh the various drainage-systems on the 
uoith side ol the Mediterranean basin, lie refers to the mountains 
as condensiMs oi the atmosjilienc moisture, and shows that the largest 
rivers rise among the loftiest high grounds. He shows how' si'nsibly 
the iilluvial deposits earned down to the sea increase the breadth 
of the land, and cites some ]>arts of the shores of the Black Sea, 
where, in sixtv y<*ars, the rivers had liroiight dow'ii such a (quantity 
of material that Iht? ve.s.sels then in use rijiiuiied to be of much 
smaller draught than ju'eviou.sly, the water shallowing so much that 
I he marshy ground w'ould, in course of time, become dry land. 
Strabo sup]»hes further interesting information as to the work of 
rivers m making their alluvial iilaiiis and in pushing their deltas 
.seaward. He remarks that thc.se delbis arc prevented from ad- 
vancing l.irther oulwaul by the ebb and How of the tides, 

2 . Vast Vion'sscs. The abundant well-preserved marine shells 
exposed among the upraised 'l ertiarv and post-Tertiary deposits in 
^ ^ th(i countries bordering the Mediterranean arc not iu- 

uccur- in*i]uenlly alluded to in Greek and Latin literature. 
fosBlIm^ XeiiophaiK's of Colofihon (014 u.c.) noticed the occurnmee 
’ of shells and otlu^r marine productions inland among the 
mountains, and inferred from them that the land had risen out of 
the sea. A similar conclusion was drawn by Xanthus the Lydian 
(4O4 B.c.) Iroiu .shelK like scallops and cockles, which were found lar 
from the sea in \rmenia and Lower IMirygia. Herodotus, Eratos- 
thenes, Slr.ito and Strabo noted the vast quantities of fossil sliells in 
dillercnl parts of Egypt, together with beds of .salt, as evideiicii tliat 
the sea had onu* spnMd over the country. But by far the most 
jihilo-sophical oi)iuions on the past mutations ol the earth’s surface 
are those* (‘xjiressed by Aristotle m the treatise already cited. Re- 
N lewing the evidence of these changes, he recognized that the sea 
now covers tracts that weu^ once dry lan«l, anil that land will one 
day 1 ('appear where there is now sea These alternations are to be 
n'gaided as Jollowiiig each other m a certain order and iieriodicify- 
Bill they are aj^t to escape our iiolici* becaii.se they require suc.ces.si\'e 
periods ol time, which, compared with our brief exi.stenee, are ol 


enormous duration, and because they are brought about so im- 
lierceptiiily that we fail to detect them in progress. In a celebrated 
pa.ssage in his Metamorphoses^ Ovid jiuts into the mouth of the 
philosofihcr Pythagoras an account of what was probably regarded 
as the Pythagorean view of the subject in the Augu.stan age. It 
affirms the interchange of land and sea, the erosion of valleys by 
descending rivers, the washing down of mountains into the sea, the 
disappearance of the rivers and the submergence of land by earth- 
quake movements, the separation of .some islands from, and the union 
of others with, the mainland, the uprise of hills by volcanic action, 
the rise and extinction of burning mountains. There w^as a time 
before Etna began to glow, and the time is coming when tlie mountain 
will cease to burn. 

From this brief sketch it will be si*en that w'hile the ancients had 
accumulated a good deal of information regarding the occurrence of 
geological changes, their inter] uvtations of the ])hcnomena were to 
a considerable extent mere fanciful speculation. They had ac<iuired 
only a most inqK'i tect conctqition of the natun? and ojieratioii of the 
geological proces.ses ; and though many writers realized that the 
surface of the earth has not always been, and will not always remain, 
as it is now', they had no gliinp.se of the vast succession of changes 
of that surlace which have been revealed by geology. They built 
hypotheses on the .shinderest basis of tact, ancl did not realize the 
necessity of testing or verifying them. 

Prof^ress of Geological Conceptions in the Middle Ages . — During the 
centuries that succeeded the fall of the Western empire little progre.ss 
W'as made in iialural science. I’lie schoolmen in the monasteries 
and other seminaries were content to take their science from the 
literature of (ircece and Rome. The Arabs, how'ever, not only 
collected and translated that literature, but in some departments 
made original observations themselves. To one of the mo.st illustrious 
of their number, Avicenna, the traiislalijr of Aristotle, a treatise has 
been ascribed, in which .singularly modern ideas are exprc.sscd 
regarding mountains, some ol w'hich are there .stated to have been 
produced by an uplifting of the ground, while (Others have been left 
jiroinincnl, owing to the wearing away ot the softer rocks around 
them. In either rase, it is confessed that the process would demand 
long tracts ol time for its couqiletion. 

After the rc\ival of learning the ancient problem presented by 
fo.ssil .shells imbedded in the rocks of the interior of many countries 
r(*ceived renewed attention. But the conditions for its .solutiim 
were no longer what they had been in the days of the i>hilosopher.s 
of antupiity. Men were not now free to adoj>t and teach any doc- 
trine they ])leased on the siibjei't. U'he Christian church had mean- 
while arisen to power all over Europe, and adjudged as heretics all 
who v'entured to impugn any of her dogmas. She taught that the 
land and the .sea had Ix'cn si»paratod on the third day of creation, 
before the ajijiearanec of any animal life, w'liich w'as not created until 
the fifth day. To assert that the dry land is inadi; up in great part 
of rocks that were formed in the sett, and arc crowded w'ith the 
remains of animals, was plainly to impugn the veracity of the Bible. 
-Again, it had C(unc to be the orthodox belief that only .somewhere 
alxml 6000 years had clap.sed since the time of Adam and Eve. 
If any thoughtful observer, imprc.sscd W'ith the overwhelming force 
of the evidence that the fossilif(*rous formations of the earth’s crust 
must have taken long periods of time for their accumulation, ven- 
tured to give public expression to his conviction, he ran con.sidcrablc 
risk of being iU(K:ccded against as a heretic. It w^as needful, there- 
fore, to find some explanation of the facts of nature, which would not 
run counter the (xclcsiastical system of the day. Various such 
inlcrpretation.s were proposed, doubtle.ss in an honest endeavour at 
r(*conciliatioii. Three of these deserve special notice ; (i) Many 
able ob.scrvers and (liligent collectors of fo.ssils pcrsuadecl themselves 
that these objects never belonged to organisms of any kind, but 
.should be regarded as mere " freaks of nature,** having no more 
connexion with any once living creature tlian the fro.st patterns 
on a w'indow. They were styled '* formed ** or ” figured ** .stones, 
” lapidcs sui generis,” and w'cre as.serted to be due to some inorganic 
imitative process w'ithin the earth or to the influence of the stars. 
(2) Observers w'ho could not resist the evidence of their senses that 
the foxsil shells once belonged to living animals, and who, at the 
same time, felt the necessity of accounting for the presence of marine 
organism.s in the rocks ot which the dry land is largely built up, 
.sought a way out of the ditficulty by invoking the Deluge of Noah. 
Here was a catastrophe w'liicli, they said, extended over the whole 
globe, and by which the entire dry land wras submerged cv'cn up to 
the tojis of the liigh bills. True, it only lasted one hundred and fifty 
days, but so little w'crc the facts then apjircciated that no difficulty 
seems to have been generally felt in crowding the accumulation of 
the thousands of led of fossilifcrous formations into that brief space 
of time. (3) Some more intelligent men in Italy, recognizing that 
these interjn eta t ions could not be upheld, fell back upon the idea 
that the nx^k.s in which fo.ssil shells are imbedded might have been 
heaiK'd up by re]H*at(*(l and \ igoroiis eruptions from vi^lcanic centres, 
r (*rtain modern eriqitions in tlie A(*gean Sea and in the Bay of Naples 
had drawm attention to the rapidity with which hills of considerable 
size could be piled an'umd an active crater. It was argued that if 
Monte Nuovo near Naples could have been accumulated to a height 
of nearly 500 ft. in two days, there .seemed to be no reason against 
believing that, during the time of the Flood, and in the course of the 
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centuries that have elapsed since that event, the whole of the fossili- 
ferous rocks might have been deposited. Unfortunately for this 
hypothesis it ignored the fact that these rocks do not consist of 
volcanic materials. 

So long as the fundamental question remained in dispute as to 
the true character and history of the stratified jiortion of the earth's 
crust containing organic remains, geology as a science could not 
begin its existence. The ililuvialists (those who relied on the hy- 
pothesis of the Flood) held the field during the 16th, 17th and a great 
part of the i8th century. They were looked on as the champions of 
orthodoxy; and, on that account, they doubtless wielded much 
more influence than would have beeti gained by them from tlu* 
force of their arguments. Yet during thase ages there were not 
wanting occasional observers who did good service in combating tluj 
prevalent misconceptions, and in preparing the way for the ultimate 
triumph of truth. It was more especially in Italy, where many of 
the more striking phenomena of geology are cons])icuously displayed, 
that the early pioneers of the science arose, and that for several 
generations the most marked progress was made tow.mls placing 
the investigations (d the past history of the earth upon a basis of 
careful observation and scientific deduction. One of the first of 
these leaders was Leonardo <Ia Vinci (1452-1510), who, 
besides his achievements in judiiting, sculpture, archi- 
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FracaB" tecture and engineering, contributed some notable obser- 
torio* " vations regarding the great problem of the origin of fossil 
FaUoooio* ridiculed the notion that these objects could 

* have been formed by thi‘ influence of the stars, and main- 
tained that they had once belonged to living organisms, and then*- 
forc that what is nowr land was Jormerly covere<l by the sea. 
Girolamo Fracastorio (14^3-1553) claimed" that the shells could 
never have been left by the Mood, wdiicli was a mere temporary 
inundation, but that they proved the mountains, in wdiich they 
<x:cur, to have be(;n successively upliltetl out of the sea. On the 
other hand, even an accomplished anatomist like Gabriell<» Fallop[>io 
(1523-1562) found it easier to believe that the lx>nes of elephants, 
teeth ol sharks, shells and other fossils were mere earth}' inorganic 
concretions, than that the waters of Noah's J'lood could ever liavc 
reached as lar as Italy. 

By much the most important nnmiber of this early banrl of Italian 
writers was undoubtedly NicoUis Steno (ibjT-iOvS'/), who, though 
born ill Copenhagen, ultimately settled in Florence. 
Having made a Ivuropean r<‘pulation as an anatomist, 
his attention was draw'ii to geological problems by finding 
that the rocks of the north of Italy contained what apj>c*ared to be 
sharks’ teeth closely resembling those of a dog-fish, of w'hich he had 
l)ublishcd the anatomy. Cautiously at first, for fear of oflending 
orthodox opinions, but afterw'ards mon; boldly, he proclaimed his 
conviction that tho.se objects hatl once been fiart of living animals, 
and that they threw light on some of the past history of the earth. 
He publi.slied in 1660 a small tract, Dc solido intm soHditm natuvalUer 
iontenio, in which he develojied the ideas he had iormed of this 
history from an attentive study of the rocks. He showed that the 
stratified formations of the hills and valleys consist ot such materials 
as would b(? laid down in the form of sediment in turbid water ; 
that when? they contain marine productions this water is proved 
to have been the sea ; that diversities in their composition ]>oint to 
commingling of currents, carrying dilferent kinds of sediment of 
w’hich the heaviest w'ould first sink to the bottom. He made original 
and important observations on stratification, anil laid ilown some 
ol the fundamental axioms in stratigraphy. He ica.soned tluit as 
the original iK)sition of strata was ;ij)proximately horizontal, w'hen 
they are found to be steeply inclined or \'ertical, or bent into arches, 
they have been disnqited by subterranean exhalations, or by the 
falling in ol the roofs of underground cavernous .spaces. It is to 
this alteration of the original jjosition of the strata that the in- 
equalities of the earth’s surface, such as mountains, are to be ascribed, 
though some have been formed by the outburst of fire, ashes and 
stones from inside the earth. Another effect of the dislocation has 
been to provide fi.ssiires, wdiich .serve as outlets for .springs. Steno 's 
anatomical training peculiarly fitted him for dealing authoriUitively 
with the question of the nature and origin of the fossils contained 
in the rocks. Ho had no hesitation in affirming that, even if no sliells 
had ever been found living in the sea, the internal structure of these 
los.sils would demonstrate that they once formed parts of li\ing 
animals. And not only shells, but teeth, bones and skeletons of 
many kinds of fi.shes had been quarried out of the rocks, wdiile some 
of the strata had skulls, horns and teeth of land-animals. 1 Illustrating 
his general principles by a sketch of w'hat he supposed to have been 
the past history of Tuscany, he added a series of diagrams which 
show how clearly he had conceived the essential elements of strati- 
graphy. He thought he could perceive the records of six successive 
pha.ses in the evolution of the framework of that country, and was 
inclined to believe that a similar chronological sequence would be 
found all over the w’orld. He anticipated the objections that would 
be brought against his vie!W.s on account of the insuperable diihculty 
in granting the length of time that would be required for all the 
geographical vicissitudes which his interpretation required. He 
thought that many of the fossils must be as old as the time of the 
general deluge, but he was careful not to indulge in any speculation 
as to the antiquity of the earth. 


To the Italian school, as especially typified in Steno, must bo 
as.signcd the honour ol having thus begun to Uy firmly and truly 
the first loimdation stones of the modern science of i 

geology, 'riie same school mcluded Antonio Vallism-ii tL ** 

(1661-1730), who surpassed his predecessors in his wider 
and more exact knowledge of the lossihterous rocks that form the 
backbone ol the Italian iiemiisula, which he contended were toiiued 
during a wide and [irolouged submergence of the region, allogetlu i 
difterent from the biief deluge of No.ili. 'fherc was likewise I.^zzaio 
Moro (1687-1740), who did good service agaimst the dihiviahsls, 
but the fundamental feature of his system of nature lay in the 
preponderant part which, unaware of the great ditlerence. between 
volcanic materials and ordinary sediment, he assigned to volcauii 
action in the ^wodiiction of the sedimentary roi-ks of the earth's 
crust. He siqqiosi^d that 111 the beginning the globe was couqileteh 
surrounded w'ltli water, beneath which the solid eaith lay .is a siuooll< 
ball. On the third day of cii*ation, lu>we\er, vast tires wen* kindled 
inside the globe, whereliy the smoolli surlace ot stone was bioU» 11 
iij), and portions of it, appearing above the water, formed the CMvlie^i 
kind. Fiom that time onward, volcanic enqdions succeeded each 
other, not only on the enu‘iged land, but on tlie sea-fioor, ovei which 
the ejected material s]>ri;ad m an ever augmenting thickness oi 
sedimentary strata. In Ihis way Moio earned the Instoiy ol tin* 
stratitied locks beyond the lime of tin* Flood back to tlu* t'leatioii, 
which w'as siipjMised to liavt? been some lOoo years earliei ; and he 
brought it down to the present day, when fiesh sedmientary deposits 
are contmiiaJly accumulating. He tlius inclined 110 censuie fiom 
the eccle.si.ist ical guardians ol the iaitli, and he suci eeded m attract- 
ing increased public attention to the* jirobleiiis ol geology, 'flu* 
inlluence ot his ti‘achmg, howt*ver, w'as subsc'quently in gie.it ji.iit 
due to the C'arnudite friar Gt‘neielli, w'ho j>ul)]ished an eloquent 
exjiosilion of Moio's view's. 

The Co'tfnofiouisis and Theories of the l^aUJi While m ll.ilv 
.substantial progress w.is made m colUicting inlormation regarding 
the fos.siliferous loniialions ot that t:ouiitry, and in lornnng con 
clu.sions concerning tliem based u]>ou more* or less acciiiate observa- 
tions, the tendenc y to mere laiicitul sju'ciilatiou, which could not l>e 
wholly repiessed m any country, reached a rem.irkable extravagaiu e 
in England. In pro]>oition as materials were yt*! lacking lioiu 
w'hich to construct a history ol the evolution ol our iilanet m accoid- 
ance w’ilh the teaching ol the church, imagination siqiplied the pl.ice 
ot ascertained fact, and theie ap]>eared duimg tin* l.ist Ivventv scars 
of the* iSlh cc'iitury a gionp of English cosmogonists, who, ])v the 
sensational character ot llieir speculations, aroused geiieial attention 
botli ill Britain and on the continent. It may be doubted, howt'vei, 
■whether the etiect ol Iheii wiituigs w\is not to hindei the advance 
of true science by diyertiiig nu*n liom the olvsi ryalion ol natuie into 
barren controversy over nniejilitic's. It is not needlul heie to do 
more than mention the names of 'rhoin.iS Burnet, whose Sailed 
Theory of the liarth appealed in 1081, and William Whiston, whose 
New Theory of the Haith was ]>ublish(‘(l 111 i6t>6. ll.ndlv less lanciful 
than these writirs, tliougii his practical acipiaiiilanci* with mcks 
and fossils was intiiutily greater, was John W'oodwaid, wJio-e 
lissay towards a Naluial History of the / arfh d.ites iioin i6«>5. IMore 
important as a contrilnitioii to .science w'as I he catalogue oi the huge 
collection ol fossils, which he had made tiom the rocks of Kngl.md 
and which he l>e<[ueathed to the university ol ('ambndgi*. 'I ins 
catiiloguc appeared m 1728- 17211 with the title ol .hi atiemfit tmvaids 
a Natural History of the Fossils of linpland. 

A .striking contiast to these eosruogonists is Imnished by another 
grou]), which aro.se in ITance and fiermany, and gave to tin* w'oiJd 
the first rational ideas concerning the proliable pnmeval 
evolution of our globe. 'Hu* earliest of the.si* jiioiieeis was 
the illustrious jdiilosopher Eeiie Descartes (i5«»^» ifivO- 
pounded a scheme ol cosmical d«‘v elojnneiit 111 whuh he representi d 
the earth, like the otlier jilaiiets, to hav(* been oiigmally a nia’-s ot 
glowing material like tin* sun, and to have gradually cooled on the 
outside, while still retaining an im,andesc<‘jit , sell-lummous uni.hnis. 
Yet w'lth this noble conception, which modern science has aci'epted, 
De.scartcs could not shake himself free Irom the tinie-lionouied 
error in regard to the ongiii of volcanic action. He thought that 
certain (txhalations within the earth condense into oil, whicli, when 
in violent motion, enters into the siihterraiu an cavitu s, when it 
passes into a kind of smoke. Tins smoke is from lime to time ignited 
by a spark of tire and, pressing violently ag.iinst its contamiiig 
walls, gives ri.se to earthquakes. If the llaim* Ineaks through to the 
surlace at the top of a mountain, it may esra]>e with enormous 
energy, hurling forth much earth imngksl with sulphur or bitumen, 
and thus ])rodiicmg a volcano. The mountain might burn lor a 
long time until at last its store* of tuel in the shajie of sulphur or 
bitumen would be exhausted. Not only did the jihilosophcr refrain 
from availing him.sell of the high internal lempenatiire of the globe 
as the .source of volcanic energy, he even did not make use of it as 
the cau.se of the ignition ot his sujiposed internal tuel, but .speciil.it<*(l 
on the kindling of the* subterranean fires by the* .sjnrit.s or gase*s 
setting fire to tlie* exhalations, or by the fall of masses of rock and 
the sparks produced by their friction or percussion. 

The ideas of Deiscartcs regarding planetary evolution were enlargeel 
and made more definite by Wilhelm tiottfiied Leibnitz (1646 1716), 
whose teaching lias largely influenced all .subsequent .sjieculatiou 

XI. 21 



GEOLOGY 


[HISTORICAL DEVELOPMENT 


642 


on the subject. In liis great tract, the Protogaea (published in 1749, 
thirty three years after his dc.ith), he traced the probable passage 
i ib a earth from an original condition of incandescent 

L,»ibo M. ol a smooth molten glolnj, wluch, by 

continuous cooling, acquired an external solid trust and rugose 
surbice. He tliought that the more ancient rocks, such as granite 
and gneiss, might be jiortions of tiie earliest outer crust ; and that as 
the external solid ilicat ion advanced, immense subterranean cavities 
were left which were tilled with air and water, lly the collapse ot 
the roofs of these caverns, valleys might lie originated at the surface, 
while the solid intervening walls would remain m place ami lorm 
mountains. By the disruption ot the crust, tmormous bodies of 
water were liimchod over the surface oi the earth, which swept va.st 
(jiiantities of sediment together, and thus gave rise to sedimentary 
deposits. After many vicissitudes oi this kind, the terrestrial iorces 
calmed flown, and a more stable condition ol things was (‘stablishcd. 

All important le.iture in tlie cosmogony of Leibnitz is the 
prominent place wfiicli lie assignf*d to organic remains in the stratified 
rocks of the crust. Kidimiling the foolish attempts to account tor 
the presence of those objects by c tiling them “ sports of nature,** 
he hIiowoiI that thoy are to be regarded as historical monuments; 
and !i(j adduced a number ol instances wherein successive platforms 
ol strata, containing organic remains, bear witness to a scries of 
advanci:s and letreats ol the st)a. He recognized that some of the 
tos4ils appeared to hav'e nothing like them in the living world of 
to day, lull some analogous lorms might yet be lound, h<! thought, 
m sliil unexplored parts ol the earth ; and even if no living repre- 
senlative.s should ever be discovered, many types of animals might 
have undergone transformation during the gre.it changes wliich liad 
affcclefl the surfacf^ ot the earth. In spite of his clear realization 
ot the vast store ot potent 1.1I energy residing withm the highly heated 
interior of the earth, Leibnitz continued to regard volcanic action 
as due to the coniliuslioii ol inflammable substances enclosed within 
the terrestri.il crust, such as stomveoal, najihtha and suhdiur. 

A])peaUng to a mn< h water public than Descartes or J^eibnitz, and 
basing his sjmv illations on a wider acquaintance with the organic 
Button inorganic realms of nature, G. L. I,, do Biiffon (1707- 

1788) was undoubtotlly one of the most intluential Iorces 
that in ICurope guided the /growth of geological ideas during the 
r8th century. He published in 1749 a Theory of the Earth, m which 
he adopted views similar to those of Descartes and Leibnitz as to 
jdanetary evolution ; but though he roalizexi the importance of 
tossils as records ot former conditions of the earth’s surface, be 
accountfsl tor thi*m bv supposing that they had been dcpo.sitcd Ironi 
a univers*il ocean, a large part oi which had subse<juently been 
engiilleil into caverns in the interior of the globe. Thirty years 
later, alter having laboured with skill and enthusi.".sm in all branches 
oi natural history, he published anotlu’.r work, hi*^ famous 
de la nature (1778), which is specially remarkable as the first attempt 
to deal with the history ot (luj eartli 111 a chronological manner, and 
to conqnile, 011 a basis of experiment, the anliquitv ot the several 
stages of this Instorv. His experiments were made with globes of 
cast iron, and could not have viehled results ot any v.iliie for his 
jnirposi*; but in so f.ii as his cahuilations were not mere random 
guesses but liad some kind of foundation on experiment, they 
deserve respectful nxognition. He divided the history of our e-arth 
into SIX periods ol une(]iial duration, the whole I'ompnsiiig a period 
of some 70,000 or 75,000 years. He supjiosed that tlie stage of 
incaiulesi eiice, before the globe had consolidated to the centre, 
lasted 29ib years, and that about s 5,000 years elapsed tiofore the 
surtace had cooled sniticiently to be touched, an(l tliereft>re to V»e 
cajiable of supporting living things. IVrreslnal animal Ute, howevei , 
was not introiluced until 55,000 or (>0,000 years after the beginning 
of the world or alxmt 15,000 yccirs before our time. ].ooking into 
the luture, he foresaw that, by continued refrigeration, our globe 
will eventuallv become cokler than ice, and this fair face of nature, 
with its mam told varieties of jdant and animal life, will perish after 
having existed lor i3J,ooo ye.irs. 

Bu lion’s concejition of the operation of the gcxilogical agents did 
not become broader or more accurate in the interval bctwwn the 
appearance of his two tieatisv's. He still continued to believe in 
the lowering of thy ocean l>y subsidence into vast subterranean 
cavities, with a consfsfuent emergence of land. He still looked on 
volcanoes as dut‘ to the burning of " pyritous and combustible 
stones,’* though he now called in the cb-ojicration of electricity. 
He calculated that the first volcanoes could not arise until some 
50,000 years attor the beginning of the* world, by which time a 
sufTicicnt extent of den.se vegetation had been buried in tlu* earth 
to supply them wath fuel. Me apjiears to have had but an imjXTfect 
aiquaintance w'lth the literature of his ow'ii lime. At least there 
can be little doubt that had he availeil himsolt ot the lalxjurs of his 
own countryman, Joan ICtienne Ouettard (1715- 178(3) of (bovanni 
Arduino (171^-1795) in Italy, and of Johann ('.ottlob 1 ehmann 
(tl. 1767) an<l George Christian Fnchsol (17.42 -1773) in Germany, he 
w'ould liave fwon alile to give to his ’* epochs ” a more definite succes- 
sion of events and a greater correspondence with the facts of nature. 

.\inong the writers of the 18th century, who formed philosophical 
conceptions of the system of processes by wdiich the life of our earth 
as a habitable globe is carried on, a foremcKst place must be assigned 
to James Hutton ( 1 726-1797). Educated for the medical profession. 


he studied at Edinburgh and at i*aris, and took his doctor's degree 
at Leiden. But having inherited a small landed property in 
Berwickshire, he took to agriculture, and after putting 
his land into excellent order, let his farm and betook Hutton 
himself to Edinburgh, there to gratily the scientific 
tastes which he had developed early in life. He had been more 
especially led to study minerals and rocks, and to meditate on the 
problcm.s which they suggest as to the coiLStilution and history of 
the earth. His journeys in Britain and on tlw* continent of Europe 
had furnished him with material for reflection ; and he had gradu- 
ally evolved a system or theory in which all the scattered facts 
could be arranged so as to .show their mutual deiiendencc and their 
]>kicc in the orderly mechanism ol the world. He used to discuss 
ins views with one or two ol his friends, but refrained from pubiishhig 
them to the world until, on the foundatioii of the Royal Society of 
Edinburgh, he communicated an outline oi his doctrine to lhal 
Icai'ned lK>dy in 1785. Some years later he expanded this first cssav 
into a larger work in two volumes, winch were published in 1795 
with the title ol Theory oj the Earthy with />oe/.s and Illusirattons. 

Hutton's leaching has < xejci.sed a proiouiid influence on modern 
geology. This influence, liowevc?r, has arisen less from Ids own 
writings than from Hie account of his doctrines given by .. 
his friend John }‘laylair in the classic work entitled piutnir 
Illustration!^ of the Huttoman Iheory, published in 1802, ^ 

Hutton wruti^ in so prolix and obscure a style as lalher to rejirl than 
attract readers. l*layfair, on tlie other hand, expressed him.scU in 
such cloai* and giacitul language as to coniinaiid general attention, 
and to gain wuk- acce])lance lor Ids master's views, linlike the 
older cosmogomsls, Hutton reliained from trying to explain the 
otigiii of things, find Irom sjxt idalions a.s to what might possiblv 
have been the early history ol oui globe. Me deteiinireil from the 
outset to interpret the ]>ast by what tan be M‘cn to be the present 
order of nature; and he refu^ to admit the operation of causes 
which cannot b(‘ sb-iwn to be part of the actual torrcstrial .system. 
Like other observers who had precede 1 him, he recognizt;d in the 
various rocks composing the dry land evidence of farmer geographical 
conditions very different from those w'hich now prevail, fie saw 
that th.‘ viust majority of rocks consist ol hardened .sediments and 
must have been dejiosited m the sea. He could distinguish among 
them an older or Primary scries, and a younger or Secondary aeries; 
and did not dispute the existence of a Tertiary series claimed by 
Peter Simon Pallas (1741-1811), Ho believed that Ltiese vsvrious 
aqueous aci um illations had been lonsohdated by subterranean heat, 
that the oldest and low'est loeks had sullered most jiom this aetion, 
that into lliese inoie dcsqi-.si'cited masses subsequent veins and 
larger bodies ol molten matter were injected from below, and thus 
that what was ori^’inalJy loo.se deliitus eventually became cluuiged 
in such crystalline .schists as are now' lound in mountain-cluiiiis. 
In the course ol these tenestnal revolutions sedimentary strata, 
originally more or less neatly horizontal, have been jm.shod upward, 
dislocatc'd, erumpled, plaeecl on end, and even elevated to form 
ranges ot lolty mountains. Hutton looked upon these distuibaiice.s 
as due to the- expansive jiowim ol subterranean heat; but he did not 
attempt to sketth the mechanism of the ])roee.s.s, and he expressh 
<lecline<l to oiler any conjeeture as to how the land .so elevated 
remains in tluit jiosition. He thought that the interior of our 
]>lanet may “ be a fluid mass, melted, but uncliangcd by the action 
of heat " : and, far from cornice long volcanoes w illi the combustion ot 
iiitlammabJe .substances, as had been tlie prevalent belief for so many 
cemtiiries, he looketl upon them as a bem ficeiit provision of “ sjumdes 
to the subterranean furnace, in order to jirevcnt the unnccessarv 
elevation of laud and fatal efkcts of earthquakes." 

A distinguishing feature ol the Huttoman )>hilosophy is to W 
seen in the breadth of its conceptions Regarding tlie geological 
operations continually in progress on the surface ol Uie globe, 
llutton saw that the land is undergoing a ceaseless procc-ss of degrada- 
tion, through the influence ol the air, Ircsl, rain, riveis and the sea, 
and that in course ol time, tl no count crvailmg agency should intoi- 
vene, tlie whole of tlie dry land will be washed away into the sea. 
] 5 ut he also perceived tliat this universal erosion is not everywhere 
carried on at the same lale ; that it is Bpccially active along the 
channels of torrents and rivers, and that owing to this difference 
the.se channels are gradual! >' dt>epcned and widened, until tlx 
complicated valley-system ot a country is carved out. He recognized 
that the detritus worn aw^y from the land mu.st l>e spread out ovcj- 
the floor of the .sea, so as to form there strata similar to those that 
comiKise most of the dry land. As he could detect in the structure- 
of land convincing evidence tliat former sea floors had been elevated 
to form the continents and islands of to-day, he could look forward 
to future ages, when the same subterranean agency which had raised 
up tlie present land would again be employed to uplift the bed ol 
the existing ocetui, thus to renew the surface of our eartli as a 
habitable globe, and to .start a fresh cycle of erosion and deposition. 

Though Hutton was not unaware tliat organic remains abound m 
many ot tiie stratified rocks, he left them out of consideration m 
the elaboration of his theory. It was otherwise with 
one ol his Ereuch coulemporaries, the illustrious J. B. " 
Lamarck (1744-1829), who, after having attaimnl great eminence os 
a botanist, turned to zoology when he wa.s nearly fifty years ol age, 
and before long lose to even greatei distinction m tliat department 
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of science. His share in the clasftificalion and clcscription of the 
moliusca and in founding invertebrate palaeontology, his theory 
of organic evolution and his philosophical treatment of many 
biological questions have been tardily recogriir.e<l, but liis contribu- 
tions to geology have been less generally acknowledged. When he 
accepted the “ prolessorshij) ol zoology ; oi instjcts, of worms and of 
microscopic animals " at the Museum of Natural History, Paris, 

^7y3» *^•1 once entered with characierislic ardour and capacity 

into the new field of resoarcli tlu'U opened to lum. in dealing with 
the inollusca he considered not merely the living but aJ.so the extinct 
forms, especially the abuiulant, varied and well-preserv«jd genera 
and .species fumislied by the Tertiary deposits ol the l*ari.s liasin, 
of which he published descrijitions and plates tliat ])ioved ot e.ssential 
service in the Hlraligrapliical work of Cuvier and /Vlex.indre 
Brongniart (1770-1847). llis labours among tlio.se relics of ancient 
seas and lakes led him to poiuler over the pa,st hi-story of the glolic, 
and as he w^as seldom dilatory m making known iJie otiinioiLs he had 
formed, he communicated .some ot his conclusions to the National 
Institute in 1700. These, includiitg a further elaboration of his 
views, he published in i8o.i in a small volume entitleil llydyof^cnlot^ie. 

This treatisi^, though it did not reach a second edition and has 
never been reprinted, deserves an honourable place 111 geological 
literature. Its Object, the author states, was to ])reseut some im- 
portant and novel considerations, which thought .slioitld lorm 
the basis of a true theory of the earth. He entirely agieed with the 
doctrine ot the .subacrial degradation of the land and the erosion ol 
valley. s by running water. Not even Idayfair could luive .stated this 
doctrine more emphatically, and it is worthy of notice that Playfair's 
Illustrations of the HutUmian Theory a])peared in the saim‘ year 
w'itli Lamarck's book. The Pieiicli naturalist, however, carried his 
concliisiutiis so lar as to take no account of any great movements ol 
the lerrc*.sti lal crust, which might li.ive pioduced or modified the 
mam physical feature.s ol the surlace of Die globe. Ib^ thought lliat 
all mountains, except such as weie thrown u]j by volc.inic agency or 
local accidents, have been cut out of plains, the original surfaces of 
which are indicated by the cre.sts and summits of the.se <‘Ievations. 

Lamarck, in reflecting u]k)U the wide thtliision ol lossil shells and 
the great height above the .sea at winch they uie found, conceived 
the I'xtraordinary idea that the oce.in ba.sin luis been .scouretl out 
by the sea, and lliat, by an iinjiulsii coinn)uuic.ited to the wateis 
through the mliuence clueily ol the moon, the sea is slowly eating 
away the eastern margins of tin: couliiusits, and thi owing u]) detritus 
on their western coasts, and is thus giadiudly shiLtmg its basin 
loimd the globe. Tie. would not luiiuil the ojieraliou ol catacly.sms ; 
but insisti'd as strongly as llutloii on the (outiuiuty of natural 
processes, and on th <5 necessity ol ex])l.niiiiig loiiuer changes of the 
earth's surlace by cau.ses wliicli can still be .seen to be m operation. 
.\.s might be auticijiatisl from his previous .stuilies, he brought living 
things and their remains into tfit; foretroiil of his tlieory ol iUo earth. 
He looked upon los^ils as one of the duel meams of comj^rel lending 
the revolutions which the suriace ol the earlli has undergone ; 
and in his little volume lie again and ag.nn dw<;lls on the vast 
antiquity to winch these revolutions beai witness. He acutely 
argues, Irom tin: condition ol fossil .sjidls, th.d they imi.sl have lived 
and died where I heir remains aie now iound. 

In the la.st part of his lieali.se Lamarck advancs-s some pi‘culiar 
opinions in physics and dieuustry, winch he h.ul broaehe<l eighteen 
years before, but which Iiad met with 110 acceptance among the 
scientific men of Ins lime. He liehevisl that the tendency of all 
compound sulistanci's is to decay, and llieieby to In: resolved into 
tlicir coiiiponeiil cou.stituont.s. Yet lie saw that the visible crust 
ol the earth consists almost wliolJy oi coiuixnmd bodies. He there- 
lorc* set hiuvseU to .solve tlie problem thus jiresimted. Perceiving 
that the biological action of living organisms is constant ly forming 
combinations of matter, which would never liave ollierwisi^ come 
into existence, he ])roct;eded to draw tlie exlraonhnary conclusion 
that the action ol plant and annual hie (the Ponvoir de la vie) ujxiu 
the inorganic world is so uuiversiil and so j^otent, that tlic roclcs aiul 
minerals which form the outer jiart ot Die earth’s ciu.st are all, 
without exception, the result ot the operations of oiictr living borlies. 
Though this sweeping deduction must be allowed to detract Irom 
the value of I^imarck’s work, there can bi; no doubt Dial he realized, 
more fully tlian any one had done belore him, the elhcacy ol plants 
and animals as agents of geological change. 

The last notable contributor to the co.sTnologicuJ literature of 
geology was aiioUier illustrious Frenchman, Die com])arafive ana 
Cuvier foniist (hivier (1769-1832). He wa.s contemjjorary with 

‘ Lamarck, but of a very dilfcrcrit ty]u: ot mind. The 

brilliance of his speculations, and the charm with which he ex].)ounded 
them, early gained for him a ])iomiuent place in the society of Pans. 
He too was drawn liy his zoological studies to mve.stigate fo.ssil 
organic remains, anrl to con.sider tlie former conditions of Die earth's 
surface, of wliich tliey are ineinonals. It was among the vericbrate 
organisms of Die Paris basin that he found his chief material, and 
from tJiem that he prepared the memoirs which led to him l>eiug 
regarded as the foundei of vertebrate palaeontology. But lieyoud 
their biological interest, they awakened m Iiim a keen desire to 
ascertain Uic character and seciueiice of the geographical revolutions 
to which they bear witne.ss. Hi? approached the subject from an 
ofiposile and less philosophical point of view than that of I^amarck, 


coming to it with certain preconceiveil notion^, which allectod all 
his siibseipient writings. While Lamarck was by instinct an evolu- 
tionist, who sought to trace in the history of the jiast the operation 
of the same natural proces.st*s a^ are still at work, Cuvier, on the 
other iiaiid, was a catastroplnsl, \\ho invoked a succession of va.st 
cataclysms to account for tin? iuleinii)lions m Die coutiiiuity of the 
geological rt'coril. 

In a preliminary Disioune jnelixed to liis T'erheiiTus snr Its 
ossemeus /o.s.s//r.s (1821) Cuviei gave an outline ol what he conceived 
to have been the past hisloiy ot oiiv globe, so tar es lie had been ab]»‘ 
to conipiehcnd it Irom his invest igalums of the ierti.iry foimalioiis 
ol FTanci?. Ht: believed that 111 Unit liistoiv e\nleucc can be 
recognized of the occiirreiice ol many sudden and <li.s<i.slrous levohi 
tion-s, which, to judge irom their efiects on the auini.d hie of the 
time, imi.si have exceeded 111 \ iolence anything we t.iu conceive at 
the pieseul day, aiul must have been biouglit about by other agent les 
than those winch are now 111 operation. Vel, lu sjute ol these 
cala.stroj)iie.s, he .stw Di.it there has been an upwaid piogit'^s m the 
aninml forms luliabitiug the globe, until the .senes ended 111 the 
atlveul ol man. Hi* l ould not, htnvever, Jiinl .iiiy e\ ideuce that t nr 
species has been dovelojii il from aiiollu*i , lor in that case there should 
have been traces of mteiinetlialc loiiiis among llu* slratitied lorma- 
tioiis, wlicie lit? atiiimed that they had never betu loimd. A 
promiueiil jiosition in the Disa^urse is given to a strenuous iirguiuent 
to tli.sprove the? alleged antiquity of some nations, and to show Dial 
the la.st gieat cata.sli*ophe occunetl not inoie tii.m .'^o^llc 5000 01 
Ouoo years ago. Cuvier thus linked huiisell wiDi tho.se who m 
juevious generations had contended for the ellicat y ol the Deluge. 
But Ills lesearches among los.sil miimals had given lum ii l.ir wulei 
outlook into tlie geological ])a.sl, and h;id opened njj to him a siu - 
ct?ssion of deeply interesting jiroblems 111 Die Jiislory ol hie iiixm the 
earth, which, though he hail not himself inateuai lor their soliilion, 
he could foie.sei‘ would be cleaied up m Die iutiire. 

Gradual Shaf^in^ of Getdofiv into a Dislinct litamh of Scicnie. It 
will be i^ecn Irom Die loutgomg liisloric.d skidch that it was onlv 
alter the kipse of long centuries, and fiom the kibouis ol iiKiU\ 
siicces.sive geueration.s ol ob.servers and wiiters, th.il what we now 
know as tin? .scieiici? ol geology came to be recognized as a distinct 
department ol natural knowledge, ioimded upon caieful and er 
tended study ol Die structure of the earDi, and upon ob.servaliou of 
the natural proces.se.s, wiiu-h .in* now at woik m changing the eaitli s 
surface. Tlie leim “geology»’’‘ descrqitive ol this bi.iuch of Du* 
iuve.sligatioii of luitnre, w^as not pioposed until the l.isl quailer ot 
Du? i8th century by Jean .\udre De J-iic (1727 1817) and Iloi.ue 
Benedict De S.iussiuc (i 740 ■ 1 7411). But tiu: .scienie was then m a 
jiMikedly half-formed condil um, theoretical specuLition .shll in Jaigi* 
])ait supplying the piai e ol doiluctioiis Irom a iJ«?tajJed e.\anjiinil 1011 
ol actual jacl. In 1S07 a Jew enlerpnsmg .spiiits foiiuded Die 
(ieologjcal Society of I-omlon lor the s])eii,»l juirpose. ol coiiiitei- 
aitiiig the jiieviiU'nt tendency and contiiimg their intention “ lu 
investigate the mineral struclun* of the earth." The cosmogonisls 
and framers of 'liieones ol Die liarlh weie .succeedeil by oUu r schools 
Ol thouglif. The Catastropliisls saw in the composition ol Die cru.‘>l 
of Die earth di.stinct evidtaice that the forces of nalure wi re ome 
much more .si ujiendoiis in Dieir opei.ilion Ilian Diey now* are, and 
that they had Irom time to time di vastaled Die e.irth's suilacc; 
<*xtirpating the lacesof jrlauts and aniin.Lls, and jm*|)aiiiig lie- ground 
loi new creatioiLs of organized hie. 'J'heu came the I 'iiiloi imtariiin.s, 
who, i>iishiiig Die doctrines of Hutton to an extu nie whu li he did 
not propose, .saw no evuleiu e that the activity ol tlie various geo 
logical causes has ever .seriously dillered tioin whal it is al ])i<*.seiit 
Tliey were inchiied to disbelieve that Du* stratihed loimations ol 
the e4itDrs cricsl Juriush conclusive evidence ol a gradual jiio- 
gressioii, from siiiijile tyjies ol life in Du* oldest *lralti to tiu* most 
highly developed forms m Du* >onugesl ; ami saw* no tea.son why 
remam.s of the higher vcMtebiales should not be met witli among 
the BaJat*ozoic formations. Sii Lliarles l.yeii (1707-187')) was Du* 
great leader of tlii.s .school, lii.s admirabJy clear and pluJosojfliKiil 
prc.sentalJons ol geological facts wliicli, with unwearied industry, 
he collected from tiu: writings ol observers in all jiarts of tiu* world, 
impres.sed Ins views upon the whole Kiiglish-spealcing woihl, and 
gave to geological science a coherence and inlt ri*st whu h largely 
accelerated its jirogre.ss. Jii his later year however, iu* frank h- 
accepted tlie views ot Dai win 111 legard to tiu* }>rogrcssive cliaractei 
of tin? geological record. 

The youngest of the .schools ol geological Ihouglil is that of Du* 
Evolutionists, l^ointing to Du* whole body ol i vidence iroiii in 
organic and organic nutun*, Du*y maintam that Du* history of oiir 
]>lanet h.is been one til coiitiimal and imbioken development fiom 
the eatliesl cosmical U'ginnmg.s down to the jiresent time, and D1.1l 
the crust of the eartli contains an abundant, though incomplele, 
record of the successive stages through wliicli Du* pDnl and animal 

* In D»? Luc's Lcttvits p hysiq ties et morales sur les nwntagnes (1778), 
the word " cosmology " is used for our science, the author stating 
that “ geology ” is mon appropriate, but it " was ii^)t a w'orrl in use." 
In a completed edition, published in 1779. the same sl.itemenl is 
made, but " geology " occurs in tlie text ; m the same year l>c* 
Saiis.sure u.scd the word without any cxplaiiatioii, as if it were 
well known. 
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kjiij'doins ha VI* reached tlieir exislmR orf^anizatiou. The ]>ul»hcalion 
ol Darwin's (higin of Spedes in 1S50, in which evolution was made 
the key !<> th<^ history of the animal and vegetable kingdoms, pro- 
tliireil an extraordinary 1 evolution in geological opinion. 'I'lie older 
s(.lio()ls of thought rajiitlly died out, and evolution became the 
lecognized cn*ed of g<*ologists all over the world. 

Development of Opinion regarding Igneous liock'i.— So long as the 
idea prcvtuled tliat volcanoes are causi^d by the combustion <»f 
inilammabJe substances undergonnd, tli(!ro could be no rational 
conception of volcanic action and its jiroducts. Even so late as 
tie* middle of the j8th century, as above remarked, such a good 
ol»‘,erver as L^azzaro Moro drew so little distinction between volcanic 
and other rocks that he could believe tin* fo.ssihferous formations 
to liave been mainly formed ot materials ejected from eruptive vents. 
Alter his time the notion continued to jirevail that all the rocks which 
form the dry land werc laid down under water. Even streams of 
lava, which were seen to flow from an active cniter, were regarded 
only as jiortions of sedimentary or other rocks, which had been 
meltecl by tlie fervent heat of the iHirning inflammable materials 
that had been kindled uiid(*rground. In sf)ite of the speculations 
ol Descartes and f.eibnitz, it w'as not vet generally comprehended 
that tliere exists beneath the terre.stnal crust a molten magma, 
which, from time to time, has been injected into that crust, and has 
pi<‘rced through it, so as to escape at the surtace with all the eneigy 
ol an active volcano. What wc; now recognizi* to be memoiials ol 
these tormer injections and jiropulsions w’ere all confomuled with the 
locks ol umpiestionubly atpieous origin. The last great teacher by 
whom these antiquated doct lines wc'r* foimulat(*d into a sy.slem 
^ and promulgated to tlu* world was Abraham Gottlob 

enter. Werner (i74<»- iSi 5), the most illustrious German mineral- 
ogist and geogiiost ol the second hall ol the i8th century. Wliile 
still under tw'enly-six years ol age, he w'as ajipoinlcd teacher of 
mming ami mim*r»dogy at tlu* Mining Academy ol Ereiberg in Saxony 
a post w'liicli lie continued to fill up to the end of liis life. Posse.ssed 
of great enthusiasm for his subiecl, clear, methodical and eloquent 
Ml ills exposition of it, he soon diew' aioimd him men from all ]>arts 
ol the w'orld, who repaireil to study iiiitler the great oracle ol what 
lie called geognosy (Gr. y}/, tlu' earth, yru},ri9, knowdedge) or earth- 
IsUowlcdge. Reviving tlocinnos that luid been enrnnit long beiore 
Ills time, he taught that the globe was once completely suiTounded 
witli an ocean, Ironi width the rocks of the earth’s crust were 
deposited as chemical jirecipitates, m a certain definite order over 
till’ wliole planet. Among tliesi* “universal iormations “ of aqueous 
oiigiu were. inUmled maiiv rocks, which have Jong been lecogmzed 
to lia\e lieen once molten, and to liave risen Jrom below' into the 
iipjier parts ol tlie teiieslrial cinst, Werni'r, following the olil 
tradition, lookeil upon volcanoes as modern features in the history 
ol the piaiu't, which could not hav'e come into existence until a 
snlticient amount ot vegetation had been buru*d to fiirnisli hu'l tor 
their mamten.ince. Heme lie attached hut little importance to 
tfiem, and did not include m his system of rocks any division of 
volcanic or igneous materials l''rom the ])r<*domiuant part assigiu*d 
!»v Jiim to the .sea in flu* accumulation of tlu? materials ol the visible 
part ol the earth, W’enier and his school w’ere known as “ Ncplimists.' 

Hut niaiiv N'ears betore tlie Saxon proie.ssor began to tcxicli, < k*ar 
<*\ idence* had been pioduced from central Fraiici* that basalt, one 
Oil t rocks (daimed by him as a chemical juc’cipitatc* and 

r/rflo iiins'i'rsal torination, is a lava which has bc*(*n pourc*d 
' out in a molt<*n state .it various widely sep.arated periods 
ol time and at many <lillereiit pl.ices. So far back as 175.^ J. E. 
(iiu'tt.iid {1715-1780) had .shown that the basaltic rocks of Auvergne 
are true lavas, winch have tfowad out 111 streams from groups of 
once active cones. Eleven yi*ars Liter the observation was confirmed 
•ind gu’atly extended by Nicholas De.sinan’st (i7.!5-i8i5), wdio, 
during a long course of years, w’oiked out and mapped the com- 
plicated volcanic n'cordsol that interesting region, and demonstrated 


to :dl who wen^ walling impartially to examine the evideuct? the true 
volcanic natuie of b.isalt. These views found acceptance from .some 
observers, hut they wi*re vehemently ojiposed by the tollow’crs of 
WiTiier, who, by the lorce ot his genius, made his theoretical con- 
ceptions ])redominate all over Eurujie. The controversy as to the 
origin ot basalt was waged wdtli great vigour during the later decad«*s 
ol the 18th ci'iitiiry. J)esmarest took no jiart 111 it. He had accu- 
mulated such conclusive prool of Hu* correctness of his deductions, 
and had so hilly expounded the clearness ol the evidence in their 
favour furnished ]>y the region ol Auvergne, that, w'hen any one 
t^ame to consult him on the siihji'Ct, he contented himself with giving 
file advice to “ go and see." While the debate was in progress 
on the continent, tlu* subject was ai>pioached from a now and 
mdependent jiomL of view* by Hutton in Scotland. This illustrious 
plnlos()])ht*r, as alriMdy stated, realized the importance of the internal 
heat of tlu* globe in consolidating the .sodimeiitary rocks, and believed 
tliat molten material from the earth’s interior has been protruded 
from below* into the overlying crust. Some of the material thus 
injected could be recognized, he thought, in granite and in the 
vanous dark nias.sive rock.s which, known in Scotland under the 
name of “ whinstone," were atterwards called “ Trap,” and are now 
grouped under various names, such as basalt, doleritc and diorite. 
So important a share did Hutton thus assign to the internal heat in 
the geological evolution of the planet, that he and those who adopted 


the .same opinions wrere styled " I’lutomsts," or, csjiecially where 
they concerned themselves with the volcanic origin ul basalt, “ \'ul- 
canists." The geological world was thus divided into two hostile 
camps, that of the Neptunists or Wernerians, and that of tlu? 
Plutonists, Viilcanists or Hnttonians. 

After many years of futile controversy tlu; first serious weakening 
of the position of the dominant Neptunist .school arose from the 
defection of some of the mo.st prominent of Werner's pupils. In 

E articular Jean Francois D’AnbuLsson dc Voisms (i76c)-i8ig), who 
ad w*ritten a treatise on the aqueous origin ot the ha.salts of Saxony, 
wx'nt afterwards to Auvergnt*, wdiere he w’as sjieedily a convert to 
the view's expounded by Desmarest as to the volcanic nature ot 
basalt. Having thus to reliiujuish one of the fundamental articles 
of the Freiberg faith, he was snhsecjuently led to modify his adherence 
to others until, as he him.self confessed, Jiis view's came almost wholly 
to jigree with those of Hutton. Not less conijilete, and even more 
iinjKjrtant, was the conversion of the great I^eopold \'on liuch (1774 - 
1853). Tie, too, W'as trained by Werner himself, and proved to be 
the mo.st illustrious })upil of the'Saxon professor. T^ull of admiration 
for the Neptunism in which he had been reared, he, in his earlifst 
separate work, maintained tlie aqueous origin of basalt, and con 
Irastcd the wide field opened nj> to the sjnrit of observation by he; 
master’s teaching with the* narrower outlook offered by “ the volcanic 
theory." But a little further accjuaiulance with the facts ol nature 
led Von Biich also to abandon Ins earlier prepos.scssioiis. It w'as a 
personal visit to the volcanic region of Auvergne that first opened 
his eyes, and led him to recant what he had ludieved and w'ritten 
about ha.sall. But tlu* aliandonmeiit of so e.ssenlial a portion ol the 
Wernerian creed prejnired the wxiy for further relin(juishmcnt.s. 
When a few years later hi* went to Norw'uy ami found to his astonish- 
ment that granite, which he had been taugbt to regaid as the oldest 
chemical jinx ijiit ate from tlu* uuiver.sal ocean, could there lu; seen 
to have broken lliumgh and inetamorphosi’d los.sililerous limestones, 
and to have sent veins into them, his faith in Werner’s order of the 
succession ol the nu ks in the ('arth's cni.st received a further niomeiil- 
oiis shock. Whilt' one after another of the Freiberg doctrines 
cnimbk'd .iway be ioa* him, he was now' able to interrogate nature 
on .1 widt r liekl than the naiiow limits ol Saxony, and he wfis thus 
gradually le<l to enihraci' the tenets of the ojijiosili* .school. His 
commamlmg jiosiliou, as the most accomplished gt'ologisl on tlu* 
continent, gave great iinjiortaiu (* to his recantation of the Nejilunist 
cn*ed. Ills defection indeed was the .severe.st blow Unit this creed 
had ye.t sustaiiuxl. It may be said to have rung the knell of 
Womerianism, w'hich thereafter lapully declined in influence, W'hile 
lUutonism came steadily to tlu* ti out , where it has ever sme.i* remained. 

Although Desmarest had trail’d m ,A 11 vergiu* a long succession 
of volcanic erujitions, of winch tlu* oldest w'enl back to a remote 
period ol time, .and altlunigh lu* bad sliow'ii that this succes.sioii, 
cotqiled with the rc’cords ol conteinjioraneous denudation, might 
be u.scd m defining t jiochs of geologic.al history, it was not until 
many years alter his day that volcanic action canu* to be recognized 
as a normal j>arl of the mechanism ol our globe, which had been in 
operation from the lemob-st juist, and which had left numerous 
records among the rocks of the teriestiial crust. During tlie progress 
of the controversy belween the two gn*.it opjio.siiig iaclions in the 
later poition of tlu* 18th and the first lhr(*e decades of the 19th 
century, those who e.sj>oused the X’lilcanisl cause were intent on 
jiroving Dial certain rocks, which an* intercalated among the 
stratified formations aiul which were claimed by the Nej^tnnisls as 
obviously lormed by water, an* neverthele.ss oi trulv igneous origin. 
The.se observc*i« tixi’d their eyes on the evidence that the maU’iial ot 
such rocks, instead of having been dejiosited irom aijueons .solution, 
had once been actually molti'u. and had in tliat ( ondilion been thrust 
hctw'een tlu; .strata, had enveloped portions ol them, and had in- 
durated or otherwise altered thi*m. llu y sjxikc ot these masses 
as " iinenipted lavas"; and uiuloubtedlv in inniimerahle instances 
they were right. But their zeal to establish an intrusive origin led 
them to overlook the proofs that .some intercalated sheets of igni*ons 
material had not been injected into the strata, but had been jiouiiti 
out at the .surface as truly volcanic discharges, and therefore belonged 
to the ancient jieriods repre.sented by the strata lietw'cen which they 
are interposed. It may readily he sujiposed that any proofs ol the 
contemporaneous intercalation of sucli sheets would he eagi'rly 
.seized uj-ion by tlu* Ncjitimists in favour of their aqueous theor\\ 
The influence of the ancient belief that “ hiiming mountains” 
could only rise from the combustion of subterranean inflammable 
materials extended even into the ranks of the Viilcanists, so lar at 
least as to lead to a general acquiescence in the assumption that 
volcanoes appeared to belong to a late j)ha.se in the history of the 
planet. It w’as not until alter considerable progress had been made 
in determining the palaeontological distinctions and order of .mjc- 
ce.s.sion of the stratified formations of the earth's crust that it became 
{lossiblc to trace among these formations a succession of volcanic 
epLSodcs W'hich w'ere contemporaneous w'ith them. In no part of 
the w'orld has an ampler record of such e])isodcs been preserved than 
in the British Isles. It was natural, therefore, that the subject 
.should there receive most attention. .\s far back as 1820 Ami Boue 
(1794-1881) showed that the Old Red Sandstone of Scotland includes 
a great series of volcanic rocks, and that other rocks of volcanic 
origin are associated with the C'arhouiferous formations. H. T. 
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do la Bcche (170^-1855) altorwards traced proofs of coni cm|X)ran<*oiis 
i ruplions among the Devonian rocks oi the south-west of England. 
Adam Sedgwick (1785 1873) showed, first in tlio l^ake District, 
and afterwards in Nortli Wales, tlie presence of abundant volcanic 
sheets among tlie oldest divisions of the Palaeozoic series ; while 
Roderick Inipey Murchison (17132-1871) made similar discoveries 
among the Lower Siliiriim rocks. From the* time ol th<*s«' pioneers 
tluj volcanic history oi tlie country has been worked out by many 
observers until it is now known i%itli a luliic'ss as yet unattained 
ill any other region. 

Growth of Opinion reiianHn^ Earthquakes. —We have seen how 
crude were th<‘ conce]:)tions ol the ancients regarding the causes of 
volcanic action, and tliat they connected volcanoes ami cartluiiiakcs 
us results ol the commotion of w'ind imprisoned within subterranean 
caverns and ])assag(‘s. One of the eailiest treatises, in wliidi the 
]ihcnomena ol terrestrial movements were discussed in the spirit 
oi modern science, was the jiostliiimous collection of papers by 
Robert Hooke (i()}5 J703), entitled Lectures ami Discourses of 
Eavthquancs and Subterranean Eruptions^ where the probable agency 
of eartlujuakes in upheaving and depressing land is iully considered, 
but without any delimte pronouncement as to the author's cont:<*])- 
tion ot its origin. Hooke .still associated eaiih(juak(*s with volcanic 
action, and connected both with what he called " the general con- 
gregation of sulpliurous subterraneous va])oars.” He conceived 
that some kind of “ fermentation ” takes plice within tlu* earth, 
and that the materials which catcli lire and give ri.se to tu options 
or t:arthquake.s are analogous to those that con.stitute gun])owder. 
'fhe lirst e.ssay wiierein ea.rth<]uakcs an; treated trom the modern 
])oiiil of view as the re.sults ol a .shock tluit .sends w.ives through the 
crust of the earth was wTitten by the Ri*v. John Mulndl, and com- 
niiiuicated to the Royal Society m the year 1700. Still under the 
old misconception that volcanoes are due to the combustion of 
intlamiiiable materials, which lie thought might be set on tire by the 
spontaneous combustion ot pyntous strata, he supposisl that, by the 
siuhlen acce.ss ot large bodies of water to these subterranean tires, 
vapour is jiroduced 111 such (juantity .and witli such force* as to give 
rise to the shock. From the cent re. ol origin of this sJiock wave.s, 
lie, thought, are pro]iagaled through the earth, vvluch are kirge.st 
at the start and gradually dimmisli as they travc*! outward.s. By 
drawing lines at dittereut pLices in the direction of the track of these 
waves, he believed that the plac<* ol common intersection of these 
lines would be iieaily tlie centre oi tlu* ilistiirliauce. In this w.iy he 
shovvi'd that the great J^isboii cartliqiiaUe ol 1755 had its locus under 
the Atlantic, somewhere between the latiludesot 1 .i.sbou and Opoilo, 
and he e.stimated that the depth at wlncli it origiiuded could not 
be mucii k*ss than i m., and piobably did not exceed 3 m. Micliell, 
however, misconceived the ch i.t,T.cterol tlie w;wes wliicli he described, 
.seeing that be lielieved them to be ilue tci the actual propagation of 
the vapour ilsell undenii'ath (he surtaee of the earth. A century 
Ji.ul .'diuu.st pas.sed alter tlie dale ol his essay belore modern scientific 
methods of ob.serval ion and the use of recoiding mstniments began 
to be .applied to the study oi earlluiiiake ]ilieuomena. In 1 840 Kobei t 
Mallid (1810-1881) published an important paper “ On the Dynamics 
of Kaithqualo-s " m the Tiansm turns of the Loyal Irish Academx, 
l*'rom that time, onward he coutiiiued to devoU; his energies to the 
investig.atioii, studying the. etiects of the Cal.ibri.au carthcpiakc of 
1857, experimenting on the transmis.sion of wave.s of shock through 
various in.il erials, caused by exiilodiiig charges of gim|)owder, and 
collecting all the information to be obtained on the subject. His 
writmg.s, and especi.illy lus work in two voluim*s on The Eirsl 
Principles of Observational Seismolupy, mii.st lie regarded as leaving 
laid the foundations of this branch ol modern geology (see Earth- 
ylTAKE : Sl'.rSMOMETRR), 

History of the Evolution of Stratiftraphiial Geology. — Men had long 
been familiar with the evidence that the pre.sent dry Kind once l.i)* 
imd<T the .sea, before tliey began to re.alize that the rocks, ol which 
the Land consists, contain a ricord of many alternations i»f land and 
sea, and relics of a long succession of plants and animals ironi early 
and simple types up to the manitold ami complex forms of to-day. 
In countries where coal-mining had be{*n prosecuted for generations, 
it had bc<ai recognized tliat tlie rocks consist ol strata sup('rp<j.s<*<l 
on each other in a deliniti' order, which wais fouml to ex!c‘nd over 
the whole of a district. As lar liack .as 1710 jolm Stnichey drew 
attention to this fact in a communication puldished in the Phiioso- 
phical Tiansaciions. John Michell (1700), in the paper on earth- 
ejuakes already cited, .showed that he hatl acijuired a clear under- 
standing of the order of succession among stratified formations, ami 
jierceived that to disturbances of the ten estrial crust must be ascribed 
the fact tliat the lowaT or older and more indimal strata form the 
mountains, while the younger and more horizontal strata .an; spread 
over the pKains. 

In Italy G. .-Xrduino (1713-17*35) classified the rocks in the north 
of the peninsula as l*rimitive, Secondary, Tertiary and Volcanic. 
A similar threefold order was announced tor the Harz and Erzgebirge 
by J. G. Lehmann in 175^). He recognized in that region an ancient 
series of rocks in inclined or vertical strata, which rise to the tops 
of the hills and descend to an unknown depth into th<* interior. 
These masses, he thought, were contemporaneous with tin* making 
of the world. Next came the F 16 tzge,birge, consisting ol younger 
sediments, disposed in flat or gently inclined sheets which overlie 


the first and more disturbed series, and are full of jictrified remains 
ot jilants and .animals. Lastly ho included the mountains which 
have, from time to lime been formed by local avcideiils. Still more 
ailvanced were the conceptions ol ti. i\ iMichsel, wlu) in the ve.ir 
1702 jnibli.shed in l^itm - I ///s/.ay of the Eailh and the Sea, ba^cd on 
a History of the Mountains of 1 hunngia ; ami m 1773, 111 C'iennan, 
a Skef(h of the. most A m ient llistoi y of the E.aith ami Man. In tin m* 
works he de.scnbed the .strut igt.ajiliical rel.itions and general cli.ii 
actors of the various g(‘ological Jormalious 111 lii*^ little piincipality ; 
and taking them as indicative of a general ordi’r ol .siicce.ssioii, he 
traceil what he believed to have been a si-nes of levolulions tbiougb 
whicli tlie. e.arth has ]nis.sed. lii iiileiptetnig this geological history, 
he laid great stve.ss on the evidence of the lossils contained m the 
rocks, lie recognized th.it the v'anous foim.ilious ditler trcmi I'.ich 
otlier in their enclosed oiganic remains, and that Iroiii these <lij- 
leieuces the existence ol loimer sea-botloms .iml l.iml .surKues can 
be determined. 

'J'ht; labours of tlie.se jnoiieeis jiaved the v»’a\ for tin* advent 
of Werner. Though the system evolved by this te.arher ci.nmed to 
discard theory and to be e. stab li. shed on a basis oi observed lad*-, 
it rested on .1 succession ol hy]iollu*ses, for wdiich 110 better loimdation 
could bt* shown than the beliel ol their author 111 then v.ilulilc. 
Starting bum the extremely limited .st rat igra pineal range disjilaved 
in the gt*ulogiC.il structure ot Saxonv, he took it as a type foi the les. 
of the globe, persuading himselt and iiu}>res.smg upon bis lollowi i*. 
that the rock.s of that small kingdom were to lu* l.ikcii as e\.imj»lt s 
ot his " universal formations." The olde.st potlion ol the .senes, 
clas.sed by him as “ J’rimitivc," consisted ot locks which he mam 
tained luul btm dejiosiled Iroiii chemical .solution. Vet tin v 
mcliuUut granite, gneiss, ba.salt, jiorphyry and .serjieiitine, wliuli. 
even m his own cl.iy, were by many oliservers correctly legauUd 
as of Igneous origin. later gvoiij) oi rocks, to which be g.ive the 
n<amo ot “ 'rr.ansition,’’ compiised, in his belief, partly clu-mic.d, 
jxartly mcclianical sediments, and contained the earliest los'^il 
oig.anic remains. A third groiij), tin which he re;.eived J.ehiiiaiiiis 
luiiin* “Idotz," u.is made iij) chietlv ul iiiechauu.d detritus, vxhiJe 
youuge.Ht ol all came the " Alliivi.il ' senes ol Joaiiis, clays, .sands, 
gr.avcls and peat. It was by the gradii.d siibsideiicc of the ocean 
that, as he believed, the gem‘ral mass ol the dry laml em«’rgi*d, the 
fir.sl-formed roi ks being h*1t standing u]i, sometimes on end, to lonu 
the mountains, while those of later d.ite, less steeply iiu lined, 
occupieil siiccessiv(‘ly lower levels down to the Hat alluvi.d accumiiKi- 
tioiis of the plains. Ncjtlu’i Weriiei, 1101 any ot his loiJo\\(is, 
ventured to account for what became ol tin* watt i as the sea K m I 
subsKh’d, though, m despite ol their anlipathy to Jiiivtlmig liK« 
.sjieciilation, they could not lielj) suggt sliiig, as an answer to ilu 
cog(‘nt .irgiimenls ol then opponents, that "one ol the nkstial 
liodies which sometimes ajijuoach neai to the earth may have bei u 
able to withdraw a portion ol our atniosplieie aiul of our oieau." 
Nor w.a.s any attempt made to (*xplaiii the extraordinary iiatuie ol 
the supposed chemie.il jne* ipilales ol the imiver.sal oeean. 'Die 
progress ol im|uiry even 111 Wermr’s lilelime disproved sonu oi 
the luudamenlal ]K)i lions ol Ins system. Manv ol the iheinu.d 
j> reel pit ale’s were* shown to be* ni.ij.st^s tliat had heeii e'liiple'el in a 
molten stale; trom below. His oide*r ol succession w.is leniiiel not 
tej hold gooel : and tlienigh lie (iiecl te) readjust his seque*nci“ and i«» 
inirtKluce m(e» it modi heal ions to suit new facts, its inheient .oti 
licialily led tei its speeely eiecliiie; .afle-r lus death. It must 1)1- ion 
Ce*tle*d, hovvevei , that llie* stiess which he* laiel upeni the* lait that lie 
rocks of llie (*arth'.s crust were* de*j)osileel in .a de*linit«* oide i l ael .m 
important intlm*nce 111 diiectiiig at1e*i>lion to this siib|eet, .uiel 111 
jireparing the* way tor a more iialiir.il sysb in, bas« f| neil eui in< iv 
mincralogicai i li.iraeters, but having legarel te> the organie- reinaius, 
whicli wa*re now bi iiig g.ithered m e ve'j-ine le asing niimbeis an<l 
vaiiely from stralilie'd loi m.ilioiis ol m.iiiy dilleieait ages and Iroin 
all parts of the globe*. 

It was 111 I'Tane e* aiul 111 England lli.il the foundations of sli.di- 
grajdiy, baseel iqiem a knowdedge* ol uiganic re*maiiis, we*n* lii*-l 
.succe*.''slully laid. Abbel* J. J,. (iirauel-SoiiKavu* (175-! i8m), in Ins 
Hisioire uatmeUe dv la Tramc meridionatr, winch appe aieel in se-ven 
vohiiiie*.s, .sulxlivideel tin* lime stones ol Vivar.iis mlo live* age*^, e*acli 
inarke'el by a eljslind asse'inblage ot siwlls. In the leiwe'si strata, 
re])resi*ulmg the* first age*, ne>iie ol the lossjL. we re* be lu ve’d by him 
to have any living i(‘|)iesentali\ e‘s, and he* e alle el the se* locks “ Prim- 
ordial." In the next giou]) a Tiiiughiig ol living with extinct forms 
was ob.ser viable. 'Hu; third age* was iiiaikeel liy the pnsence ol 
shells of still existing specie.s. 'J’lie* strata of the* foiirtli se*iie*.s we n* 
characterized by c.arl)on.aceoiis shales or sl.ite’s, containing ie*inaiiis 
of pninoidi.al vegetation, .inel ])e*iha]).s eepiivaJents of tli * lost tim e* 
calcareous series. 'Hie tilth .ige* w'.i> markeil l>y reeeiit elepei it*> 
containing re’mams ot terre-'^ln.d vege tation .md ol l.mel animal 
It is remarkable that tlmse* .sagacious conclusion^ .should have Iimu 
formed and publi.she*el at a time* vvhe'ii the geoleigists oi tlie* (.emlinenl 
weiv engaged in tlie controversy about the* ongiii ol bas.dl, 01 in 
dispulc-s about the character and .stratigiaphie al posihoii ol the 
.supj)o.sed iiniv'ersal formations, anti when the* inle*jc 4 and importance* 
of fo.ssil oigauic re'iiiains still remaineel uniecogiiizeel by the* vast 
majority ot the combatants. 

'Hie rocks of the Pans basin disiday so 'Jearly an oieleilv 
arrange ment, anel are* so elistinguisheal le>r the variety ami jie-rlect 
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preservation of their encloserl organic remains, that they could not 
lail to attract the early notice of observers. J. ti. ('.uetlard, G. F. 
Roinlle (T703-1770), N. I)(‘smarest, A. L. Lavoisier (i743“f794) 
and others made observations m this interesting district. But it 
was reserved for Cuvier (T76f^-l832) and A. Brongniart (1770-1847) 
<0 work out the detailed succession ot the Tertiary formations, and 
to show how each of these is charactt‘ri«ed by its own peculiar 
aMS(‘mblagi* of organic remains. Tho later progre.ss of investigation 
has sliglitiv corrected and greatly amplified the tabular arrangement 
edablislu’d bv tliese authors in 1 80S, but the broad outlines of the 
'I'ertiary stratigraphy of the I’aris basin remain still as Cuvier and 
Brongmart left them. The most important siib.sefpient change 
in tlie classification of tin* Tertiary formations was made by Sir 
Chailes Lyetl, who, conceiving in 1828 the idea of a classification 
of tliese rocks hy relerence to their relative proportions Of living 
and ejctinct sjiecies of shells, established, in collaboration with 
G. 1*. neshayes, the now univer.sally acce])te(l divisions Eocene, 
Miocene and iMiocene. 

J.ong helore Cuvier and Brongniart published an account of their 
researclu's, another oliserver liad been at work among the Second.iry 
formations of the west of England, and hud independently dis» 
covered that the component members of thc'se formations wetcj each 
di.stinguished by a ju culiar group of organic remains ; and that this 
ilistinction could be n.sed to discriminate* them over all the region 
Ihrougti which he had traced them, 'flu* remarkable man who 
aniv<*d at this far-reaching general i/at ion w'as William Smith {jjfu)- 
rSvd, a land surveyor who, in tlu* prosecution of his professional 
business, found opportunities of traversing a great ]>art of England, 
jiitd ot j>utting Ills di'diictjons to tlu- te.sf. As the result ol thc'se 
jouiiU'N's he accmniilatt'd materials enough to <*nable him toproduccj 
51 geological map of the country, on which the distrilmtion and 
succi'ssion of the rooks were for tile fust tinu' delineated. Smith's 
labouis laid the foundation of strati graphical gtologv m England 
and lie w'as f.tvled even m his lifetime the “ Father of English 
geology.” l''rom lii-* day onward the signitirance of fossil organic 
remaiiiM gained lapidly increa.sing recognition. Thus in England 
the outlines traced by him jiinong tlu‘ Secondary and Tertiary 
formations were admirably lill<‘d in by Thomas Webster (i773-“l^5l4) ; 
while the Cietaceous series was \voiked out in still gt eater detail 
in thc' classic memoirs of William Henry Fillon (1780-1861). 

There was om* stratigi apliical domain, how('vi'r, into which William 
Smith did not enbT. He traced his seipienoc of rocks down into the 
('oal M<*asures, but contented hinis<*lf with only a vague relerence 
to what lay imderiK'atli lli.it iormalion. Though .some of these 
iimhTlving rm ks had in various countries yiekhsl .ibundant for.sils, 
they had g»*nerally suffj’red so much from terrestrial dtsturbance.s, 
and their older of succession w’as ('onseqiu'iitly often so much 
r>bscnred throughout wa*4(M*n Europe, that thev remained but little 
known for many yi*ars after the stratigi apliy of the Secondary and 
Tertiary .senes had Ixvii established. M last in 1831 Murchison 
began to .attack Ibis Irtrn ifu'o^mta on the borders of South Wales, 
working into it from the (dd Ked San<lsion<', the stratigraphical 
t>osition o! which was well known. In a few' years he succeeded in 
demonstrating the exi.stence of a succession of formations, each 
<listinginslie<l bv its own peculi.ir assemblage of organic rem.ains 
which were distinct from those in any of the overlying strata. To 
these formations he g.ive tlu* name of Silurian (<7 e ). From the 
key which his n sfarclu-s supplied, it wa.s' possilde to recognize in 
other coimtnes the same order ot formations and the same seejuence 
ol fossils, so that, in the course of a few' years, rejiresexit.itives of thc 
Silurian sy.st«’ni w'(*re found far and wide over the globe. While 
Mun bison was thus eng.iged, Sedgwick devoted liimsclf to thc more 
dillicult task of unravelling the complicated structure of North 
Wales. H(’ i-ventuall}' made out the orch'r ol Hu* several formations 
then', with their vast intercalations of volcanic material. He named 
tliem the ( auibrian system («/ e ). an<l lound them to contain fossils, 
which, however, lay lor somi* time unexarnmed by him. He at 
first believed, as Murchison .also did, tli.it his rocks w’ere all older 
than any juirt of the Silurian series It was eventually discovered 
that a j)ortion of them was e<piival»‘nt to the lower part of that 
senes. Tlie oldest of Sedgwick’s groups, containing <listincti\’e 
fossils, retain thejmme ('ambrian, and are of high lutere.st, as they 
enclose the remains ol tin* e.irhest faunas which are yet well known. 
Sedgwick and Murchison rendered yet another signal ser\icc to 
slnitigraphic.d geology by est.iblislnng, in 183CJ, on a basis of 
palaeoutologic.il evidence siqiplicd by W. Lonsdale, tlu' independence 
of the Devonian system (<7.7'.) 

For in.'iny years Iht' rocks below the oklest fo.s.siliferous deposits 
H'Cei ved coni] >ai‘at iveh' little attention. They were vaguely described 
as the “ crystalline s»'hists ” and were often reteired to as parts of 
the ])rinu'val crust in wduch no chronology w’.is to be looked for. 
\V. JC. Logan (1708 '^7.s) led the w’ay, in Canad.i, by establishing 
there several vast siaies of rocks, partly of crystalline schists and 
l^ieisses (Laurent lan^ and partly of skates and conglomerates 
(Huroniiin). I.ater observers, both m raniiila and the Hnited 
Stati’s, have greatly mcr<*.i.sed our knowh'dge of these rocks, and 
havi' show'u their structiiie to be miicli more coniplex than was at 
hist supposed (see Archf.AN Systkm). 

Diinug the latter half of the loth century the most important 
development of stratigra])hical geology was the det.iiled W'orking 


out and application of the principle of zonal classification to the 
fossilifennis formations— that is, the determination of thc sequence 
and distribution of organic remains in these formations, and the 
arrangement of the strata into zones, each of which is distinguished 
by a ])eculiar assemblage of fossil species (sec under Part VL). The 
zones are usually named after one especi.ally cluinicleristic species. 
Thi.s .system of Classification W‘as begun in Germany with reftrrence 
to the members of the ]ura.s.sic system {</ 1' ) by A. Oppel (1856-1858) 
and F. A. von Qiienstedt (1858), and it has since been extended 
through the other Mesozoic lorniatioiis. It lias even been found to 
be a])plicable to the Palaeozoic rocks, wdiicli are now' subdivided 
into ]Kilaeonlological zones. In the Silnnan sy.stem, lor example, the 
graptolites have been sliowm by C. L.apw'orth to fumi.sh a useful 
basis for zonal subdivisions. The lowest fossiliferous horizon in the 
(Umbrian rocks of Eiiropi- and Ni^rlli America is knowm a.s the 
Olenelltts zone, from tlie prominenee in it of that genus ot trilobite. 

Another consj>icuous feature in tlie ])rogre.ss of stratigraphy 
during the second half of the Tyih century w'as displayed by the rise 
and rapid development of what is known as Glacial geology. Tlu 
various deposits of ” drift ” sym'ad over northern Eiiropi*, and the 
boulders scattered across tlie surface of the j^lains had long attracted 
notice, an<l had even found a pilaci* in popular legend and supi^nsti- 
tion. When men began to examine them with a view to ascertain 
their origin, they were naturally regarded as evidences of the 
Noachian (l<*luge. The fir.st observer who dri'W' attention to the 
smoothed and striated surfaces of rock that underlie the Drifts W'as 
Hutton's friend, Sir James Hall, who studied them in the lowdands 
of Scotland and referred them to the action of groat deb.acles ol 
W'.'iter, which, in the roiir.se of .some ancient terrestrial couvnlsion, 
had been launched across the tiiee ol the country. Playfair, however, 
pointed out th.il tlu* most pot nil geological agents for the trans- 
portation of large blocks of stone are the glaciers*. But no one W'as 
then bold enough to connect the travelled boulders wath glaciers 
on the plains of Germany and of Britain. Yet thc Iransjiorting 
agency of ice was invoked in explanation of their diffusion. H 
came to be the ])revalent ludief among the geologists ol the first 
half ol the j<)th century, that tlie fail ot temperature, indicated by 
the gradual mcrcMse in tlu' number of nortlu'ni .species of shells 
in the English Crag deposits, reached it.s climax diiniig llie time 
of the Drift, and tluit much of the north and centre ot Europe w'as 
tlien .submergcfl b(*neath a sea, across w'hich floating icebergs and 
floi’S transported the materials of the Drift and dropped the .scattered 
bouldi'i's. As the phenomena are w'rdl devi'loped around thc Alps, 
it was neeessiiry to .suppo.se that the .siilirneigcnce involved tlie 
lowlands of the Continent uj> to tlu* loot ot tJi.at mountain chain 
a geogra]>hicul change so stnpendons as to demand much more 
evdflence than w'as adduced in its siqiport. At last Louis Agassiz 
(1807 187 0* who had varied his ])alaeon1ologiCcil .studies at Neuchiitt'l 
by excursions into the A^vs, was so much struck by the proofs ol 
thc former far greater extension ot the Swiss glaciers, that he pursued 
the investigation and .satisfied hinif5elf tliat the ice had formerly 
I'xtended iroin the Alpine valleys right across tlu* great plain dl 
Switzerland, and had transported huge boulders from the central 
mountains to the flanks ot the Jura. In the year 1840 he visited 
Brit.iin and soon found evidence of similar conditions there. He 
showed that it w'as not by submergeiiri' m a .sea cumbered with 
floating ice, but by thc former jirescncc of vast glaciers or shc»*ts of 
ice Hull thc Drill and erratic, blocks had bi*7‘n distributi*d. The idea 
thus propounded by him did not at once command conqilete approval, 
though traces of ancient glaciers in Scotland and Wales were soon 
detected by native g(*ologists, particularly by W. Biickland, T-yell, 
j. D. Forbes and Gharles ISIaclaren Robert Chainbers (1H02 1871) 
did good service in gatlienng additional evidence from Scotland .and 
Norw'iiy in favour ot Agassiz’s views, w'hicli steadily gained adherents 
until, after .some quarter of a century, they were adopted by the 
great majority of geologists in Britain, and .sub.sequently m other 
countries. Since that time the literature ot geology has been swollen 
by a vast number of contributions m which the liistory of the Glacial 
period, and its recordi; both in the Old and New World, have been 
fully discussed. 

Fise and Prof^ress of Palaeontological Geology . — As this branch of 
the science deals with the evidence lurnishcd by fo-ssil organic 
remains as to fornuT geographical conditions, it early attracted 
observers who, in the sujierficial beds of marine shells found at some 
distance from th.e coast, .saw proofs of the former submergence of 
the land uiuler the sea. But the occurrence of fo.ssils embedded in 
the heart of the solifl rocks of tlu* mountains offered much greater 
dilliculties ot explanation, and further progress was consequently 
slow. K.specially baneful was the lielief that these objects w'cfc 
mere sports of nature, and had no connexion with any once living 
organisms. So long as the true organic origin of the fossil plants and 
animals contained in the rocks was in dispute, it was hardly po.ssible 
that much advance could be made ni their systematic study, or in 
the geological deductions to be drawn from them. One good result 
of the controversy, however, was to be seen in ftie large Collections 
of these ” formed stonc.s " that were gathered together in the cabinets 
and museums of the 17111 and iSth centuries. I’lie accumulation 
and comparison of tliese objects naturally led to the jiroduction ot 
treatises in which they were described and not unfrequcntly illus- 
trated by good engravings. Switzerland was mon* particularly 



HISTORICAL DEVELOPMENTJ 


GEOLOGY 


647 


noted for the number and merit of its works of this kind, such as that | 
c)l K. X. Lang {Historia lapidum figuratorum lielvetiae, ijoiS) and ; 
those of Johann Jacol) Scliciichzcr (1672 1733). In ICngland, also, I 
illustrateil treatises were published both by men who looked on i 
tossils as mere freiaks of nature, and by those who regarded them as j 
proofs of Notili’s llood. Of Uie former type were the works of Martin I 
Lister (1638-1712) and Kobert IMot {Satnral History of Oxfordshire^ 
1677). f'eltic scholar Edward Tdwyd (1660-1 yoij) wrote a Latin 
treatise containing good plates of a tliousand fossils in the Ashmolean 
Museum, Oxford, and j. Woodward, in i72S-i72<>, published his 
Sutural History of the Fossils of Fngland, already mentioned, wliorein 
he described hit^ own extensive collection, which he bequeathed to 
the University of Cambridf^e, where it is still carefully preservi'd. 
J'he most voluminous and important of nil these works, how’ever, 
appeared at a later date at Nimunbcrg. It was b€;gun bv G. W. 
JvuoiT (i 705-1 70T), who himsell engraved lor it a senes ol plates, 
which tor beauty and accuracy luive seldom been surpassed. Alter 
his death the work was cotitumed by J. 1 C. 1 . Walch (1725- 1778), and 
ultimately consisted ot four massive loho volumes ami nearly 300 
plates under the title of Lapid^s diluvii universalis testes. Although 
the authors supposed their lossiLs to be relics of Noah’.s flood, their 
w’ork must be acknowledged to mark a distinct onwara stage in the 
palaeontological department of geology- 

It w’as in France that palaeontological geology began to be culti- 
\ated in a scientific spirit. The potter Bernard PalLssy, as far back 
as 1 5S0, had dwelt on the importance of fossil slieils as monuments 
ut revolutions ot the earth's surface ; but tlie observ'‘<;r who first 
undertook the detailed study of the sul))ect was Jean llticnnc 
t liicttaid, who began in 1751 to publish his descriptions of fossils 
in the form of memoirs presented to the Academy ot Sciene'‘s of 
Pans. To him they wore not only of ilce]) interest as moniunents 
ot lormer types ot e.xisleiice, but they had an especial value as 
lecords ol the changes which Liu; country had uiuiergone trom s<;a 
to land and from land to sea. More especldly noteworthy was a 
monograph by him W'hicli appeared in T76«; bearing the title On 
the accidents that have betalleii b'os-wl Shells conip.ired with those | 
which are found to happen to shells now living in the In this j 

tie.itise he showed that the fos.sils have been e-iicrusted with barnacles j 
and serpnlae, have been bored into by other organisms, ami have 
oiten been rounded or broken before final enfonliment ; and he 
interred that tlie.se fossils must have lived and died on the sea-floor 
under similar conditions to those which obtain on the sea-lloor 
to-day. His argument was the most triumphant that had ever 
been brought against tlu' doitiine of lusns naturae^ and that ol the 
efficacy of Noah’s flood -doidrine.s which still hekl th<‘ir ground in 
(iuettard's dav. Wlien Soiil.ivie, Cuvier and l^rongniart in f*>aiicc, 
and William Smith in lingland, showed that tlu; rock lorinations 
oi the earth's crust could be arranged in chronological order, and 
iould bereiognized far and wide by means ot their euclosisl oiganic 
remains, the vast significance of these remains 111 geologii al research 
wMs speedily realized, and ])alaeontolr)gical geology at om i; c-nlered 
on a new and enlaiged phase ot development. But a]nut from 
tlu-ir value as c-hronological luamiments, and as w'ituesse,s ot lortner 
tonditions of geograpliy, fossils ])resented in themselves a wide 
held of investigation as tvpes of life that bail formerly existed, but 
had now ])assed away. It was in France that this subject first took 
definite sliape as an important branch of sciiuico. The moUu.sc;i of 
the rertiary deposits ot the Pans basin bccanu;, in the hands of 
Laimudv, the basis on which invertebmte jial.icontology was founded. 
The same series of strata furnished to Ciivior the remain.^ ol extiiuT 
land animals, of which, by critical study of tfieir fragmentary Ixmes 
ami skeletons, he worked out restorations that may be looked on 
a-, the starting-point of vertebrate palaeontology. The^c bnUiant 
rt-.earchos, rou.sing widesiiread interest in such studies, showed how 
gnsat a flood of light coiilrl be thrown on the past history of the earth 
and its inhabitants. But the full significance of thes<* extinct types 
ol life could not be understood .so long as the doctrine ot the immuta- 
bility of species, so strenuou.sly upheld by Cuvier, maintained its 
-^way among naturalists. T^amari-k, as far back as the year 1800, 
lia<l began to propound his theory of evolution and the transforma- 
tion ol species ; but his vie-w-., strongly opposed by Cuvier and the 
great body of naturalists ot tlie day, fell into neglect. Not until 
atter the publication in 1859 ot the Origin of Sprues by C'harlcs 
Oarwin were tlie barriers of old prejmlice m Uu.s matter finally 
broken dowm. The possibility of tracing the ancestry of living forms 
hack into the remotest ages was then pcrceivwl ; the time-honoured 
tiction that the stratified formations record a series of catastrophes 
and re-creations was finally dissiimtcd ; and the earth ’.s crust was 
.seen to contain a noble, though imperfect, recoril of the grand 
<‘VolLition of organic types of which our planet has been the theatre. 

Development of Petr ngy a phi cal Geology. — Theophrastus, the favour- 
ite pupil of Aristotle, wrote a treati.se On Stones^ whicli has f;omc 
down to our ow'U day, and may be regtu*ded a.s the earlit;st work on 
petrography. At a .subsequent period IMiny, m hi.s Satnral Hi.story, 
collected all that was known in his day regatding Uie occurrence 
and uses of minerals and rocks. But neither ot these works is 
of great scientific importance, though containing rniu.h iiitiTesting 
information. Minerals Irom their beauty and value attracted 
notice before mucli attention was paid to rocks, and their i,tudv 
gave ri-^e to the science of mineralogy long beiore geologv came 


into existence. When rocks began to be more particularly scrutin- 
ized, it was chiefly from the .sule of their 11 -<‘lulivess lor building 
and other economic purpo.se.s. The occurrence of marine shells in 
many of them liail early attracted attention to tliem. But their 
varieties of composition and origin did not become the sub]e*ct of 
serious study until after Linnaeus ami J. (L Wallerius in the 18U1 
century had made a beginning. Ihe first iinpovtant contribiitum 
to this defiartnient of the science was lliat ol Werner, who in i7S<j 
publlshi'il a cla.ssificatiou and de.sciiption ol locks in w’hich he 
arraugeil them m two divisions, simple ami compound, and fuilhtr 
distinguished them by variou.s external chaiaders and by their 
relative age. I'hc publication ol this scheme may be said to mark 
the beginning ol scientific petrography. Werner's syslem, howevt'r, 
had tlie serious defect that the chronological order in which he 
grouped the rock.s, and the hypothe.sis by whu h he accounted for 
them a.s cheinical precipitates from the original octan, were both 
alike contrary to nature. It was hardly fHiS'.ihh' indeed th.il much 
piogre.ss could be made in this branch ol geology until clieini.stiv 
and mineralogy had iiiadt* gn.siter advances; ami especially until 
it was po.s.sible to ascertain llu* intimate chemical and iniiieralogical 
conniositioii, and the minute slrm t ure ol loi ks. I he study, however, 
continued to be fuirsiied 111 (ieriiiany, wheie the influent e. tjf Werner’s 
cnlhu.siasm still led men to enter liie fietrografdiical rather than the 
palaeontological domain. 'Ihe re.sonrces ol modern cheini.stry were 
j)res.setl into the service, and analyses were made and multiplied to 
.such a degree that it seemed as il tin* iilliniate t hcniical conslitution 
of every type of rock had now been thoionghly revealed. '1 lie 
comlition oi the science in the middle ot the ^oih century was we i 
shown by J. L. A. Kolh, who in 1861 collet tetl about 1000 Inet- 
worlhy analy.ses whu li np to that time had been made. But though 
the chemical elements ol the rocks had bet n laiily well d(‘tei miiKMl, 
tlie manner in w'liu li tiu y were itiinbinttl in the compound ri cl. ^ 
could for the most ]>arL be only more or lei-s pl.iii.sibly conjecture! I . 
A.s tar back as 1831 an at count was published ol a juote.ss devi.sed by 
William Nitiol of Ldinburgh, whereby sections ot fossil v\ood coultl lu* 
cut, mounted on glass, and letluced to siuh a tlegvee of transparrnc\ 
as to be casil> examined under a micioscope. Henry Sorby, ot 
Shellield, having sten Nuol’s piefiarations, perceived htiw a<liniiablv 
atlapicd the jiroie.ss w'as toi the study t)l th<‘ minute stru(,tnre aiul 
composition ol locks. In 1838 he fiuhlishcd iii tlic Quarterly Joutnal 
of the Geologiial l^oiiety a |■'al)el ' (fii the Microj.eopical Stiiulnie ol 
Crystals." I his essay led to a complete levointion ol petrographkal 
iiielhods and g.ive a vast inqK-tus fo the .stutly ol rocks. Fetrologv 
enteied upon a new and wider lield ol mve.stigation. Not only weie 
the minfTaJt)giral constituents ol the rtu ks deb t led, but niimiti* 
strut lures w'ere levealed whith shetl ikav light on the origin and 
history ol tlicse mineral ma.s.ses, and opened np new paths in 
tlu*orel»cal ecology. In the hands ol H. Vogelsang, F. Zirkel, 
H. Ktisciibusth, and a host ol other woikeis in all civilized couiilri<*.s, 
the literature of this (le])ailment ol tlu' scutKc has grown to a 
r(*tnarkable extent. Armed with the powerful aid ol modern optical 
instruments, geologists are nenv able with far more ])ro.specl of .success 
to na>umc tlie expeiiraents begun a centurv bt lore by de Sau.s.sun? 
and Hall. G. A. Daubree, C. ]*ned( I, F. .Sarasin, F. l ouque and 
A. Miehel Levy in Ibance, ( Htulti’r > C'lsteru h and iC. Hu.ssak ol 
Gratz, j. Moro/ewicz of Wai'-aw and others, have greatly advanced 
our knowledge bv their syntlietk d analyses, and there is e very 
reason to Iiope tliat lurthei advances will be made m this field of 
research. 

Pise of J^hysiogyiiphual Geology- Until stratigraphic al geolr.gv 
had adv'aiicecl .so far as lo show- of what a va'^1 sn<< e'^sion of rock.s the 
crust ot the c;arth is built u]>, bv what a long and coniplu.atf*d .series 
of rc'volutions these roc ks have ccjim- lo assume Iheir present positions, 
and how' enormous has been the lapse ot time wliaJi •ill llic.se changes 
represent, it was not possible to make a .'■c lent die ^tuily ol the siirlacc* 
feature's of onr globes F'rom ancient films it had been known that 
many parts ol tlu* land had once been under the sea ; but down even 
to the beginning of the ii;lh centur> the vague.st coTKeption.s con- 
tinued to prevail as lo tiie operations conceriu;d in the submergence 
and elevation of land, and as to the processes whereby the pie.sent 
outline's of terrestrial topography were deterniined. We have sec-n, 
tor instance, that according to tlu* teaching of Weriicu the oldest 
rocks w^erc first precipitated trom solution in tlu univc'rsal ocean to 
form the mountains, that tlu; vertical po.sition oi their sttala wa.s 
original, that as the waters subsided siicc<*ssive Icuinatioiis were 
deposited and laid btire, ami that finally th<- snj»ertlnous jxulioiiof the 
ocean w*as whisked awav into s^iace by some iinc-xjilained co-operation 
of another planetary liodv. DesmaVest, in liis mvesUgation ot the; 
voiciinic history ol Auvergne, was the lirst observt'r to jiirceive by 
what a long iircKxss of sculptiiie the present configuratu»n ol the land 
has been brought about. He .showed conclusively that tlu* valleyshav c 
been carved out by the streams that How in them, and that w'hile 
' tlu?y have sunk decpei* and deepei into the Iraniework cjI tlu- land. 

■ the spacc-s ot ground between them have been left as interveiiiiig 
J ridges aiul lulL. l->e Saussurc Ic-ain! a similar le.sson trom his sludivs 
' of the Alps, and Hutton and Flayfair made it a cardinal feature in 
their theory of the earth. Nevertheless the ide.i encountered sn 
much oppciSition that it made but little wav until alter the muMIe 
ol the ndli century. lieologLsts prelerred to believe 111 convul- 
sions of nature, wlierc-by \ alleys were opeiu d and mountiairis were 
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iipheavt'd. 'I'hal tlic main features of the land, such as the great 
mountain’Chains, had been jirodiiced by gigantic plication of the 
terrestrial crust was now generally admitted, and also that minor 
Irae.tures and folds had iirobably initiated many of the valleys. 

I Jut those who realizetl most vividly the momentous results achieved 
by ages of subaenal denudation perceived that, as Hutton showed, 
even willu^ut (lie aid ot underground agency, the mere flow of water 
in streams acnjss a mass of land must in course of time carve out 
just such a system of valleys as may anywhere be seen. It was 
). 13 . Jukes who, in 1862, first revived the Huttonian doctrine, 
and showed how completely it explained the drainage-lines in the 
soutli of Ireland. Other writers followed in quick succession until, 
111 a few years, the doctrinti came to be widely recognized as one of 
the (isUiblishcd princi]>les of modern geology. Much help was derived 
iroiu the admirable illustrations of land-sculpture and river-erosion 
supplied from the Western Territories anti States of the American 
I 'iiion 

Another branch of physiograpliical geology vvliich could only come 
into existenci- after most ot tin* other departments of the science 
had made large progress, dtsils with the evolution of the framework 
(jf each country and of the several continents and oceans of the globe. 
It is now ])ossiblc, with more or less confidence, to trace backward 
the history of every terrestrial ania, to see how sea ami land liavc 
there succeeded eacli other, how rivers and lak(*s have come and 
gone, how the crust of the earth has been ridged up at widtdy 
seiiarated intervals, each movement deUTiiiining some line of 
mountains or ]>lains, how the boundaries of the oceans have shifieil 
again and again in the past, and thus how, after so ])rolonged a series 
ol revolutions, the present topography of each country, and of the 
globe as a whole, has been produced. Tn the prosecution of this 
subject maps have li<*en constructed to show what is conjectured 
to have been th<* distribution of sea and land during lh<! various 
geological ])eiiods in diflereiit parts of the world, and thus to indicate 
the suci'essive stages through which the architecture of the land has 
I'lceii gradually evolved, 'fhe most noteworthy contribution to this 
tlejiartment of the science is the Anilitz der Tivdc of iTofcssor Suess 
ol Vienna. 'I'his important and suggestive work has been translated 
into French and Knglish. 

Part If. — Cosmuat. Aspects 

Before geology had attained to the jiosition of an indudive 
science, it was customary to begin investigations into the 
history of the oartli by propounding or adopting some more 
or less fanciful hypothesis in explanation of the origin of our 
planet, or (‘ven of the universe. Such preliminary notions were 
looked uj)on as essential to a right understanding of the miuiner 
in which the materials of the globe had been put together. One 
of the disliriguisliiug features of Hutton's Theory of the Earth 
('onsisted in liis protest that it is no part of the province of 
geology to discuss the origin of things. He taught that in the 
materials from which geological evidence is to be compiled 
tljere can be found “ no traces of a beginning, no prospect of an 
end.” Tn England, mainly to the influence of tlie school which 
he founded, and to the subseipient rise of the (leologieal Society 
of J^ondon, whicli resolved to collect facts instead of fighting 
over hypotheses, is duo the disappearaiKr of the crude and 
unscientific cosmologies by wdiich tlie writings of the earlier 
geologists were distinguished. 

But there can now be little doubt that in the reaction against 
those visionary and often grotesque speculations, geologists 
w’ore carried too far in an opposite direction. In allowing 
themselves to ludieve that geology had nothing to do with 
questions of cosmogony, they gradually grew^ up in the conviction 
that such (|ucstions could never be other than mere speculation, 
interesting or amusing as a theme for tlic employment of the 
fancy, but hardly coming within the domain of sober and 
inductive science. Nor w’ould they soon have been aw^akened 
out of this belief by anything in their ow'u science. It is still 
true that in the data wdth wdiich they are accustomed to deal, 
as comprising the sum of geological evidence, there can be 
found no traie of a beginning, though the evidence furnished 
by the terrestrial crust shows a general evolution of organic 
forms from some starting-point w'hich cannot lie seen. The 
oldest rocks which have been discovered on any part of the 
globe have probably been derived from other rocks older than 
themselves. Geology by itself has not ye t revealed, and is little 
likely over to reveal, a trace of the first solid crust of our globe. 
If, then, geological history is to be compiled from direct evidence 
furnished by the rocks of the earth, it cannot begin at the 


beginning of things, but must be content to date its first chapter 
from the earliest period of which any record has been preserved 
among the rocks. 

Nevertheless, though geology in its usual restricted sense has 
been, and must ever be, unable to reveal the earliest history of 
our planet, it no longer ignores, as mere speculation, what is 
attempted in this subject by its sister sciences. Astronomy, 
physics and chemistry have in late years all contributed to cast 
light on the earlier stages of the earth’s existence, previous to 
the beginning of what is commonly regarded as geological history. 
But whatever extends our knowledge of the former conditions 
of our globe may be legitimately claimed as part of the domain of 
geology. If this branch of inquiry, therefore, is to continue 
worthy of its name as the science of the earth, it must take 
cognizance of these recent contributions from otlier sciences. 
It must no longer be content to begin its annals with the records 
of the oldest rocks, but must endeavour to grope its way through 
the ages which preceded the formation of any rocks. Thanks 
I0 the results achieved with the telescope, the spectroscope and 
the chemical laboratory, the story of these earliest ages of our 
earth is every year becoming more definite and intelligible. 

Up to the present time no definite light has been thrown by 
physics on the origin and earliest condition of our globe. The 
famous nebular theory of Kant and Laplace sketched the 
supposed evolution of the solar system from a gaseous nebula, 
slowly rotating round a more condensed central portion of its 
mass, which eventually became the sun. As a consequence of 
increased rapidity of rotation resulting from cooling and con- 
traction, the nebula acquired a more and more lenticular form, 
until at last it threw off from its equatorial protuberance a ring 
of matter. Subsequently the same process was repeated, anci 
other similar rings successi\ ely separated from the parent mass. 
Each ring went through a corresponding series of changes until 
it ultimately became a plani‘t, with or without one or more 
attendant satellites. The intimate relation.ship of our eartli 
to the sun and the other planets was, in this way, shown. But 
there are some serious jfliysical difficulties in the way of the 
acceptance of the nebular hypothesis. Another explanation 
is given by the rneteoritic hypothesis, according to which, out 
of the swarms of meteorites with which tlie regions of space arc 
crowded, the sun and planets have been formed by gradual 
accretion. 

According to these theoretical views we should expect to find 
a general iiniforinily of composition in the constituent matter 
of the .solar .system. For many years the only available evidence 
on this point was derived from the meteorites which so 
constantly fall Irom outer space upon the surfai'c of the eartli. 
These bodies WT*re found to consist of elements all of which had 
been recognized as entering into the constitution of the earth. 
But the discoveries of spectroscopic research have made known 
a far more widely serviceable method of investigation, whicli 
can be applied even to the luminous stars and nebulae that lie 
far beyond the bounds of the solar system. By this method 
information has been obtained regarding the constitution of the 
sun, and many of our terrestrial metals, such as iron, nickel and 
magnesium, have been ascertained to exist in the form of in- 
candescent vapour in the solar atmosphere. The present 
condition of the sun probably represents one of the phases 
through which stars and planets pass in their progress towards 
becoming cool and dark l)odies in space. If our globe W’as at 
first, like its parent sun, an incandescent mass of probably 
gaseous matter, occupying mucli more space than it now fills, 
we Can conceive that it has ever since been cooling and contract- 
ing until it has reached its present form and dimensions, and that 
it still retains a high internal temperature. Its oblalely spheroidal 
form is such as would be assumed by a rotating mass of matter 
in the transition from a vaporous and self-luminous or liquid 
condition to one of cool and dark solidity. But it has been 
claimed that even a solid spherical globe miglit develop, under 
the influence of protracted rotation, such a shape as the earth 
at present possesses. 

The observed increase of temperature downwards in our 
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[)lanet has hitherto been generall)' accepted as a relic and proof 
of an original high temperature and mobility of substance. 
Recently, however, the validity of this proof has been challenged 
on the ground that the ascertained amount of radium in the 
rocks of the outer crust is more than sulTicicnt to account for 
the obser\^cd downward increase of temperature. Too little, 
however, is known of the histtiry and properties of what is 
called radium to afford a satisfactory ground on which to 
discard what has been, and still remains, the prevalent belief 
on this subject. 

An important epoch in the geological history of the earth 
was marked by the separation of the moon from its miiss (see 
'Fide). Whether the severance arose from the rupture of a 
surrounding ring or the gradual condensation of matter in such 
a ring, or from the ejection of a single mass of matter from the 
rapidly rotating planet, it has been shown tliat our satellite 
was only a few thousand miles from the earth's surface, since 
w'hen it has retreated to its present distance of 240,000 m. Hence 
the influence of the moon’s attraction, and all the geological 
effects to which it gives rise, attained their maximum far back 
in the development of the globe, and ha\'C been slowly diminish- 
ing throughout geological history. 

The sun by virtue of its vast size has not yet passed out of 
the condition of glowing gas, and still continues to radiate heat 
beyond the farthest planet of tlu; solar system. The earth, 
however, being so small a body in comparison, would cool down 
much more (juickly. Underneath its hot atmosphere a crust 
would conceivably begin to form over its molUni surface, though 
the interior might still possess a high temperature and, owing 
to the feeble conducting power of rocks, would remain intensely 
hot for a protracted scries of ages. 

Full information regarding the form and siz<^ of the earth, 
and its relations to the other planetary members of the solar 
system, will be found in the articles J’lanet and Solar System. 
h'or the purposes of geological inquiry the reader will bear in 
mind that the equatorial diameter of our glolx^ is estimated to 
be about 7925 iri., and the polar diameter a])out 7899 m. ; the 
difference between these two sums ref )res(‘n ling the amount of 
flattening at the poles (about 26A m.). 'File planet has been 
compared in shape to an orange, but it resembles an orange 
which has been somewhat squeezed, lor its ecjiiatorial circum- 
ference is not a regular circle but an ellipse, of which the major 
axis lies in long. 8"^ 15' W.— on a meridian which cuts the north- 
west corner of America, passing through Portugal and Ireland, 
and the north-east corner of Asia in the opposite hemisphere. 

The rotation of the earth on its axis exerts an important 
influence on the movements of the atmosphere, and thereby 
effects the geological operations connected with these movements. 
'Fhe influence of rotation is most marked in the great aerial 
circulation between the poles and the equator. (XirreiiLs of 
air, which set out in a meridional direction from high latitudes 
towards the equator, come from regions where the velocity due 
to rotation is small to where it is greater, and they consequently 
fall behind. Thus, in the northern hemisphere a north wiral, 
as it moves away from its northern source of origin, is gradually 
deflected more and more towards the west and becomes a north- 
cast current ; w'hile in the opposite hemisphere a wind making 
from high southern latitudes towards the equator becomes, 
from the same cause, a soutli-east current. Where, on the 
other hand, the air moves from the e([iiatorial to the polar regions 
its higher velocity of rotation carries it eastward, so that on the 
south side of the equator it becomes a north-west current and 
on the north side a south-west current. It is to this cause that 
the easting and westing of the great atmospheric currents are 
to be attributed, as is familiarly exemplified in the trade wdnds. 

The atmospheric circulation thus deflected influences the 
circulation of the ocean. The winds wliich persistently blow' 
from the north-east on the north side of the equator, and from 
the south-east on the south side, drive the superficial waters 
onwards, and give rise to converging oceanic currents which 
unite to form the great westerly equatorial current. 

A more direct effect of terrestrial rotation has been claimed 


in the case of ri\Trs which flow in a meridional direction. It has 
been asserted that those, w'hich in the northern hemisphere 
flow from north to south, like the Volga, by continually passing 
into regions where the velocity of rotation is increasingly greater, 
are thrown more against their western than their eastern banks, 
Wr'hilc those whose general course is in an opiposite direction, like 
the Irtisch and Yencsei, press more upon their eastern sides. 
There cannot lx; any doubt that the tendency of the streams 
must lx; in the directions indicated. But wIkti the comparatively 
slow current and constantly meandering course of most rivers 
arc taken into consideration, it may be doubted whtalier the 
influence of rotation is of much practical account so far as 
river-erosion is concerned. 

One of the cosmical relations of our planet which has been 
more especially prominent in geological .speculations rclatt s to 
the position of the earth’s axis of rotation. Abundant evidence 
has now been obtained to prove that at a comparatively late 
geological period a rich flora, resembling that of warm climates 
at the present day, existed in high latitudes even within less than 
9° of the north pole, where, with an extremely low' temperature 
and darkness lasting for half of the year, no such vegetation could 
possibly now exist. It has accordingly been maintained by 
many geologists that the axis of rotation must have shifted, 
and that when the remarkable Arctic as.semblage of fossil plants 
lived the region of their growth must ha\'c lain in latitudes much 
nearer to the equator of the time. 

The possibility of any serious displacement of the rotational 
axis since a very early period in the earth's history has been 
strenuously denied by astronomers, and their arguments have 
been generally, but somewhat reluctantly, accepted by geologists, 
who Find themselves confronted with a problem which has 
hitherto seemed insoluble. That the axis is not rigidly stable, 
however, has been postulated by some physicists, and has now 
been demonstrated by ac^tiial observation and measurement. 
It is admitted that by the; movement of large bodies of w'ater 
and air over the surface of the globe, and more paiticularly by 
the ac<'u in Illation of vast masses of snow and ic'e in difliTent 
regions, the position of the axis might be to some; extent shifted ; 
more scrions effects might follow from widespread uiiheavals 
or depressions of the surface of the lithosphere. On th(‘ assump- 
tion of the extreme rigidity of the earth's interior, howc'ver, the 
general result of mathematical calculation is to negative the 
supposition that in any of these ways within the period repre- 
.sented by what is known as the “ geological record, ' that is, 
since the lime of the oldest known .sedimentary formations, the 
rotational axis has ever been so seriously displaced as to account 
fc^r such stupendous geologic al events as the spread ol a luxuriant 
vegetation tar up into polar latitudes. 11, however, the inside* 
of the globe possesses a greater plasticity than has hci ii uliowed, 
tlie shifting of the axis might not be impossible*, evc-n to such an 
extent as would satisfy the geological rc^cjuiremeiils 'I'his 
question is one on which the last word has not been said, and 
regarding whic h judgment must remain in sii.spense. 

In recont years fresh information bearing on the minor devaga- 
tions of the pole has been obtained from a seric*s of sc*veral 
thousand careful observations made in Juirope and North 
America. It has thus been ascertained that the jiole wanders 
with a curiously irregular but somewhat spiral movement, 
wdthin an amplitude of between 40 and 50 It., and compl(*tt;s 
its erratic circuit in about 428 days. Ji was not siipposecl that 
its mov'ement had any geological interest, but Dr John Milne 
hcis rec-enlly pointed out that the timc‘s of sharpest curvature 
in the path of the pole coincide with the occurrence of large 
earthquakes, and has suggested that, although it can hardly be* 
assumed that this coincidence shows any flirect connexion 
between earthquake frefjueiu:y and changes in the position ol 
the earth’s axis, both effects may not improbably arise* from 
the same rcdislrihution of surface material b)' ocean currents 
and mcleorologii:al causes. 

If for any reason the earth’s centre of gravity were sensiblv 
displaced, momentous geological changers would necessarily 
ensue. That the centre of gravity does not coincide with the 
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centre of figure of the globe, but lies to the south of it, hiis long 
been known. This greater aggregation of dense matcriiil in the 
southern hemisphere probably dates from the early ages of the 
earth’s consolidation, and it is difficult to believe that any 
readjustment of the distribution of this material in the earth’s 
interior is now possible. But certain rearrangements of the 
hydrosphere on the surface of the globe may, from time to time, 
cause a shifting of the centre of gravity, which will affect tlie 
level of the ocean. The accumulation of enormous masses of 
ice around the pole will give rise to such a displacement, and 
will thus increase the body of oceanic water in the glaciated 
hemisphere. Various calculations have been made of the effect 
of tli(j transference of thf^ icT-cap from one pole to the other, a 
revolution which may possibly have occurred more than once 
in the past history of llic globe. Jame.s Croll estimated that if 
the mass of ice in the southern hemisphere be assumed to be 
TOGO ft. thick down to lat. 60°, hs removal to the opposite 
hemisphere would rais(i the level of the sea 80 it. at the north pole, 
w'hile the kev. Osmond Eisher made the rise as much as 409 ft. 
I'he melting of the ice would still further raise the sea-level by 
the additifin of so large a volume of W'ater to the ocean. To 
what extent superficial changes of this kind have operated in 
geological history remains an unsolved problem, but their 
probaVde occurrence in the past has to be recognized as one of 
tlie factors that must be considered in tracing the revolutions of 
the earth’s surfa(*e. 

The Afic of the Earth. — Intimately connert(‘cl with the relations 
of our glob(‘ to the sun and the other members of the solar system 
is the ((ucstion of the planet’s antiquity a siibji'Ct of great 
geological importance, regarding which much discussion has 
taken place since the middle of the 19th eenturv. Though an 
acc'onnl of this disc ussion necessarily Involves allusion to depart- 
ments of geologv which are more appropriately referred to in 
later parts of this article, it may perhaps be most conveniently 
inckuled here. 

(leologisls were for many years in the habit of believing that 
no limit could he assigned to ihe antiquity of the planet, and that 
they were at lib(jrtv to make unlimited drafts on the ages of the 
past. In 1 802 and subsequent years, however, Lord Kelvin 
(then Sir William Thomson) pointed out that these demands were 
of)pos<vl to know'n phv.d('al facts, and that the amount of time 
refjuired for gejologie^al history was not only limited, but must 
have been comprised within a comparatively narrow compass, 
ilis argument rested on thnio kinds of evidence : (1) the internal 
heat and rate of cooling of the eai'tli ; (2) the tidal retardation 
of the earlli's rotation ; and (^) the origin and age of the sun's 
heat. 

1. .\pplying Foiirktr’s theory of thermal conductivity, Lord 
Kelvin (‘ontended that in the known rale of increase of tempera- 
ture downward and beneath the surface, and the rate of loss 
of heat from the earth, we have a limit to the antiquity of the 
planet, lie sliowed, from the data avaiUble at the time, that 
the superllcial consolidation of the globe could not ha\'e ui'cuiTcd 
less than 20 million years ago, or the undergrournl heat would 
have been greater than it. is : nor more than 400 million years 
ago, otherwise the underground temperature would have shown 
no sensible increase downwards. He admitted that ver\' wdde 
limits were necessary. In subsequently discussing the subject, 
he inclined rather towards the lower than the higher antiquity, 
but concluded that the limit, from a consideration of all the 
evidence, must be placed within some such j>eriod of past time 
as 100 millions of years. 

2. The argument from tidal retardation proceeds on the 
admitted fart that, owing to the friction of the tide-w'ave, the 
rotation of the earth is retarded, and is, therefore, much slower 
now than it must, have been at imc time. Lord Kelvin affirmed 
that had the globe become solid some 10,000 million years ago, 
or indeed any high anti(piity beyond too million years, the 
centrifugal force due to the more rapid rotation must have given 
the planet a verv’' much greater jiolar flattening than it actually 
{K)ssesses. He admitteti, however, that, though 100 million 
years ago that force must have been about 3 \ greater than now, 


yet “ nothing we know regarding the figure of the earth, and 
the disposition of land and water, would justify us in saying 
that a body consolidated when there w^as more centrifugal 
force by 3 % than now, might not now be in all respects like 
the earth, so far as we know it at present.” 

3. The third argument, ba.sed upon the age of the sun’s heiit, 
is confessedly less to be relied on than tlie two previous ones. 
It proceeds upon calculations as to the amount of heat which 
would be available by the falling together of masses from space, 
which gave rist^ by their impact to our sun. The vagueness of 
the data on which this argument rests may be inferred from 
the fact that in one passage P. G. Tait placed the limit of lime 
during which the sun has been illuminating the earth as, on 
the very highest computation, not more than about 35 or 20 
millions of years ” : wJiile, in miother sentence of the same 
volume, he admitted that, “ by calculations in which there is 
no possibility of large error, this In pothesis |of the origin of the 
sun’s heat by the falling together of mas.ses of matter] is 
thoroughly competent to explain 100 millions of years’ solar 
radiation at the present rale, perhaps more.” In more recently 
reviewing his argument, L^ord Kelvin expre.ssed himself in 
favour of more strielly limiting geological time than he had at 
first been disposed to do. Ke insists that the time was more 
than 20 and less than 40 millions of years and probably much 
nearer 20 than 40.” (leologists appear to ha^'c reluctantly 
brought themselves to believe that perhaps, after all, 100 millions 
of years might sulTice for the evolution of geological history. 
But when the time was cut down to 15 or 20 millions they 
protested that such a restricted period was insufficient for that 
evolution, and lliougli they did not offer any effective criticism 
of the arguments of the physicists they felt (‘om inced that there 
must be sumo flaw in the premises on which these arguments 
were based. 

By degrees, however, there have arisen among the physicists 
themselves grave doubts as to the validity of the physical 
evidence on which the limitation of the earth's age has been 
founded, and at the same lime greater appreciation has been 
shown of the signification and strength of the geological proofs 
of the high antiquity of our planet. In an address from the 
chair of the Mathematical Section of the British Association in 
1886, Professor (aftei-wards Sir) (korge Darwin reviewed the 
controversy, and pronounced the iollowing deliberate judgment 
ill regard to it : “ In considering these three arguments I have 
adduced some reasons against the validit}^ of the first [tidal 
friction], and liave endeavoured to show that there are elements 
of imcerliiinty surrounding the second [secular cooling of tlui 
earth] ; nevertheless, the)' undoubtedly constitute a contribution 
of the first importance to physical geology. Whilst, then, we 
may protest against the preinsinn with w^hich Professor T'ait 
seeks to deilurc results from them, we are fully justified in 
following Sir William Thomson, wLo says that ‘ the existing 
.state of things on the earth, life on the earth— all geological 
histor}^ showing coiitiiinity of life — must he limited within some 
such period of past time as 100 million years.' '’ Lord Kehin 
has never dealt with the geological and palaeontological ohjet tions 
against the limibition of geological time to a few millions of years. 
But Professor Darwnn, in the address just cited, uttered the 
memorable warning : “ At present our knowledge of a definite 
limit to geological time has so little precision that we should do 
wrong summarily to reject theories which appear to demand 
longer periods of time than those which now appear allowable.'’ 
In his presidential address to the British Association at Cape 
Towm in 1905 he returned to the subject, remarking that the 
argument derived from the increase of underground temperature 
“ seems to be entirely destroyed ’’ by the discovery’ of the 
properties of radium. He thinks that “ it doe.s not seem ex- 
travagant to suppose that 500 to 1000 million years may have 
elapsed since the birth of the moon.” He has “ always believed 
that the geologists were more nearly correct than the physicists, 
notwithstanding the fact that appearances wTre so strongly 
iigainst them,” and he concludes thus : “It appears, then, that 
the physical argument is not susceptible of a greater degree of 
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certainty than that of the p^cologists, and the scale of geological 
time remains in great measure unknown ” (see also Tide, chap, 
viii.). 

In an address to the mathematical section of the American 
Association for the Advancement of Science in iSSq, the vice- 
president of the section, R. S. Woodward, thus expressed himself 
with regard to the physical arguments brought forward by Ix>rd 
Kelvin and Professor Tait in limitation of geological time: 
“ Raving been at some pains to look into this matter, T feel 
bound to state that, although the hypothesis appears to be the 
best which can be formulated at prtisent, the odds arc against 
its correctness. Its weak links are the unverified assumptions of 
an initial uniform temperature and a constant diffusivity. Very 
likely these are approximations, but of what order wc cannot 
decide, h'urthermore, if we accept the hypothesis, the odds 
appear to be against the present attainment of trustworthy 
numerical results, .since the data for calculation, obtained 
mostly from observations on continental areas, are far too 
meagre to give satisfactory average values for the entire mass 
of the earth.” 

.Still more emphatic is the protest made from the physical 
side by Professor John Perry, lie l^as attacked each of tlie 
three lines of argument of Lord Kt^lvin, and has impugned the 
validity of the conclusions drawn from them. The argument 
from tidal n^tardation he dismisses as fallacious, following in 
this contimtion the previous criticism of the K(‘v. Maxwell (‘.lose 
iuid Sir George Darwin. In dealing with the argument based on 
th(* secular cooling of the earth, he holds it to be pcrf(x:tly 
allowable to assume a much lughcr conductivity for the interior 
of the gloI)e, and that sik'Ii a reasouahle assumplion would enable 
us greatly to increase our esliinnle of the earth’s antiquity. 
As for the third argument, from the age of the sun s heat, he 
j)oints out that llie sun tumv have been repea.todly fed by a 
supply of meh'.oriles from oiitsid(‘, while the earth may have Ix'cn 
proteded from radiation, and been able to retain much of its 
he.ixt by being enveloped in a dense atmosphere. Remarking 
that “ ahno.st anything is possihl(‘ as to the present internal 
state of the earth,'’ he concludes thus : “ 'I'o sum up, we can 
find no published record of any lower tnaximum a.g(j of life on 
tiic earth, as calculated hy jihysieisls, than -too millions of years. 
From the three; physical arguments Lord Rehon’s higher limits 
are 1000, 400 and 500 million y(;ji.rs. 1 have shown that we have 
reasons for believing that the; age, from all these, may be very 
considerably iiiulerestimated. It is to be observed that if we 
exclude everything but the arguments from men' |)hysics, tlie 
prohabh’ of lih; on the earth is much less Ilian any of the above 
estimates ; but if the pala<;ontologisls ha\'e. good reasons for 
demanding inui'h greater times, I see nothing from the |>hysicists’ 
point of view which denies them four times the greatest of these 
estimates.” 

A fresh line of argument against Lord Kelvin's limitation of 
tlie antiquity of our gloiie has recimtly bi;eii started by the 
remarkable discoveries in radio-activity. From tin; ascertained 
properties of radium it appears to be possii)le that our estimates 
of .solar heat, as derived from the theory of gravitation, may 
have to he augmented ten or twenty limes ; tliat stores of 
radium and similar bodies within the earth may liave in- 
definitely deferred the establishment of the pn‘.sent temperature 
gradient from the surface inward ; lliat consequently the earth 
may have remained for long ages at a temperature not gr(‘atly 
different from that which it now possesses, and lu;nce that the 
times during which our globe lias supiiorted animal and vegetable 
life may be very much longer than tliat allowed in the estimates 
previously made by physicists from other data (see Radio- 
activity). 

The arguments from the geological sirle against the physical 
contention that would limit the ag(^ of our globe to some lo 
or 20 millions of years arc mainly based on the oliserved rates of 
geological and biological changes at the present time iijx»n land 
and sea, and on the nature, physical histoiy and organic contents 
of the stratified crust of the earth. Unfortunately, actual 
numerical date are not obtainable in many departments of 


geological activity, and even where they can be procured they 
do not yet rest on a sufficiently wide collection of accurate and 
co-ordiniited observations, iiut in some branches of dynamical 
geology, material exists for, at least, a preliminary computation 
of the rate of change. This is more especially th(‘ ca.se in respect 
of the wide domain of denudation. 'I'he oliscrwational records 
of the act ion of the sea, of springs, rivers and glaciers art' becom- 
ing gradually fuller and more trustworthy. A method of making 
use of these records for estimating the rate of diauidation of 
the land lias been devised. I'aking the ^lississippi as a general 
type of river action, it has been shown that the amount of 
material conveyed by this stream into the sea in one year is 
ecfuivalent to the lowering of the general surface ol the drainage 
basin of the river by 'J'his would amount to one 

f(»ot in 6000 years and looo ft. in 6 million )ears. So that at 
the present rate of waste in tin* Mississijijii basin a wliole con- 
tinent might be worn away in a few millions of years. 

It is evident that as deposition and denudation ar<* simul- 
taneous processes, the ascertainment of the rate at which solid 
material is removed from the surface of the land supplies some 
necessary information for estimating the rate at which ikav 
sedimentary formations are being acciinmlated on the tloor of 
the sea, and for a eompiitation of the length ol time thut would 
lie rccjuired at tin* })re.sent rate of change lor the deposition ol all 
the stratified rocks that enter into the comfuisilion of tin* ( rust 
of our globe. If th(‘ thickn ,ss of these rocks he assumed lo Ix' 
100,000 ft., and if we (ould Mipj)ose them to have been laid down 
over as wide an area as th'.i of the drainage basins from the 
waste of which thev w'(‘re derived, then at the jiresent rate of 
denudation tlieir ac cMiinulalion would reuuire some (joo niilli(.»ns 
of years. Bui, as Dr A. K. Wallace has justly pointed out, the 
tru't ot sea-floor over whir-h th(‘ material derivi;d from tlie waste 
ol the terrestrial snrfatv is l.iid down is at pn'sent nnieh less than 
that from whit'h this mat(;rial is w’orn a\va,> . W(‘ baxe n(» means, 
however, of determining what may have Ix'cn the jatii» heiw'cen 
the two areas in fiasi 1 ime. ( 'ertainly anc'ient marine sedimentary 
rocks cov(T at the pr<‘S(‘nt day a rnueh more e\t(‘n>ive area than 
that in which thev are now' being elahora It d. II we take the 
ratio |)OSli !aU‘(l hy I)r Wallace — i to it) iht* ico,ooo It. of 
sedimentary strata would r(‘(|uir(‘ 31 millions ol years for llieir 
aeciiniulation. It is quite possihlt*, howtwer, the.t thi.s ratio may he 
much too high. 'J'here are reasons for btdieviiig that the propor- 
titm ol coast-lino to land area has been diminisliing during geo- 
logical liint; ; in other w^mls, that in t‘arly limes the land was 
more insular and is now more; continental. So that I lie 
millions of V ears may he much less than the period that would he 
requinid, even on the supposition of continuous im in term pled 
denudation and sedimentation, during th(‘ whole, of the time 
represented hy the stratified formations. 

But no one who has naule himsell lamihar willi the ac tual 
composition of these lonnalions ;uid the detailed structure of the 
lernislrial crust ('an fail to recognize how vague, inqjerJcct and 
misleading are the data on which sucli (‘ompiilalions are founded. 
It requires no prolonged ar(]uaiiilanc(i with the earth’s crust to 
impress ujion the mind that one all-imjiorlant (‘lenient is oinilti'd. 
and indeed can hardly he allow(;(] for from want of siiilicK'nlJy 
precise data., hut the n(‘glec1 of which must n(*eds seriouslv 
impair the value of .all numerical (uih ulalions made without it. 
' 1 'he assumption that the stratific'd formal lOiis (an he treated as 
if they ('(insisted of a continuous unhrok('n s(‘(|uen('e of sediments, 
indicating a va,st and nnint(;rriipt(;d process of waste and deposi- 
tion, is one that is belied on every hand hv the actual struct me 
of these formations. It ('an only give us a minimum of tlie time 
nvjuinxl ; for, instead of an unbroken scTies. the .edimentarv 
formations are full of “ nnronformabilities gaps in the 
sequence of the clironological n'couls— as if whole chapters 
and groups of rhafiters had been torn out of a historical work. 
It can often Iw shown that tlu;se breaks of continuity mu^t have; 
lieen of vast duration, and actually exceeded in (hronological 
importance thick groups of strata lying below and above tbi ni 
(see Part VL). Moreover, even among the uninterrupted strata, 
where no such imconformabilities (;xist, hut where the sediments 
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follow each other in apparently uninterrupted sequence, and 
might he thought to have been deposited continuously at the 
same general rate, and witliout the intervention of any pause, it 
e.'in he demonstrated that sometimes an inch or two of sediment 
must, on certain horizons, represent the deposit of an enormously 
longer period than a hundred or a thousand times the same 
amount of sediment on other horizons. A prolonged study of 
these (jiiestions leads to a profound conviction that in many 
f>arts of the geological record the time represented by sedi- 
mentary deposits may be vastly less than the time which is not 
so represented. 

It has often been objected that the present rate of geological 
change ought not to be taken as a measure of the rate in past 
lime, because the total sum of terrestrial energy has been steiidily 
diminishing, and geologi(.:al processes must consequently have 
been more vigorous in former ages than they are now. Geo- 
logists do not pretend to assert that there has been no variation 
or diminution in the activities of the various processes which 
they have to study. What they do insist on is that the 
present rale of change is the only one which wc can watch and 
measure, and which w'ill thus supply a statistical basis for any 
( ompiitations on the subject. But it has been dogmatically 
affirmed that because terrestrial energy has been diminishing 
therefore all kinds of geological work must liave been more 
vigorously and more rapidly carried on in former times than 
now ; that there 'were far more abundant and more stupendous 
\'(»lranoes, more frequent and more destructive earthquakes, 
more gigarjtic upheavals and subsidences, more powerful oceanic 
wav(*s and tides, more violent atmospheric disturbances with 
h<‘avi(M* rainfall and more active denudation. 

It is easy to make these assertions, and they look plausible ; 
but, after all, they rest on nothing stronger than assumption, 
'riiey ('an be tested by an appeal to the crust of the earth, in 
a liicli the geological history of our planet Inis betm so fully re- 
(ordiid. Ilad such portentous manifestations of geological 
activity ever been the normal condition of things since the 
beginning of that history, then* ought to be a re<'<trd of them in 
the rocks. But no evidenc^e for them has been found there, 
though it has been diligently sought for in all quarters of the 
globe. We may confidently assert that while geological changes 
may (|uite possibly have taken place on a gigantic scale in the 
earliest ages of the earth’s existence, of which no geological record 
remains, there is no proof that they have ever done so since the 
lime when the very oldest of the stratified formations were 
deposited, 'riicre is no need to maintain that they have always 
been conducted precisely on the same scale as now, or to deny 
that tl\i‘y may have grailually become less vigorous as the general 
sum of UTrestrial energy has diminished. But we may unhesitat- 
ingly iidinn that no actual evidence of any such progressive 
diminiition of activity has been adduced Irom the geological 
record in the crust of the earth : that , on the contrary , no appear- 
ances have been detected there which necessarily demand the 
assumption of those more powerful operations postulated by 
physicists, or which are not satisfactorily explicable by reference 
to the existing scale of nature’s processes. 

'rhat this conclusion is warranted even with regard to the innate 
energy of the globe itself will be seen if we institute a comparison 
between the more ancient and the more recent manifestations of 
that energy. Take, for example, the proofs of gigantic plication, 
Iracturc and displacement within the terrestrial crust. These, 
as they have affected the most ancient rocks of Europe, have 
been worked out in great detail in the north-west of Scotland, 
but they are not essentially different from or on a greater sc^le 
than thi>se which have been proved to have affected the Alps, 
and to have involved strata of so recent a dale as the older 
Tertiur>’ formations. On the contrary, it may Ik; doubted 
whether any denuded core of an ancient mountain-chain reveals 
traces of such stupendous disturbances of the crust as those 
which have given rise to the younger mountain-chains of the 
globe. It may, indeed, quite well have l)een the rule that instead 
i>f diminishing in intensity of effect, the consequences of terres- 
Iri.il contraction have increased in magnitude, the augmenting 
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thickness of the crust offering greater resistance to the stresses, 
and giving rise to vaster plications, faults, thrust- planes and 
metamor()hism, as this growing resistance had to bo overcome. 

The assertion that volcanic action must have been more 
violent and more persistent in ancient times than it is now has 
assuredly no geological evidence in its support. It is quite true 
that there are vastly more remains of former volcanoes scattered 
over the surface of the globe than there are active craters now, 
and that traces of copious eruptions of volcanic material can be* 
followed back into some of the oldest parts of the geological 
record. But we have no proof that ever at any one time in 
geological history there have been more or larger or more vigorous 
volcanoes than those of recent periods. It may be said that the 
absence of such proof ought not to invalidate the assertion until 
a far wider area of the earth’s surface has been geologically 
studied. But most assuredly, as far as geological investigation 
has yet gone, there is an overwhelming body ol evidence to show 
tliat from the earliest epochs in geologiciil history, as registered 
in the stratified rocks, volcanic action has manifested itself very 
much as it does now, but on a less rather than on a greater scale. 
Now'here can this subject be more exhaustively studied than in 
the British Isles, where a remarkably complete series of volcanic 
eruptions has been chronicled ranging from the earliest Palaeozoic 
down to older Tertiary time. The result of a prolonged study 
of British volcanic geology has demonstrated that, even to 
minute points of detail, there has been a singular uniformity in 
the phenomena from beginning to end. The oldest lavas and 
ashes differ in no essential respect from the youngest. Nor have 
they been erupted more copiously or more frequently. Many 
suei-essive volcanic periods have followed each other after pro- 
longed intervals of njpose, each displaying the same general 
sequence of phenomena and similar evidence of gradual diminu- 
tion and extinction. I'he youngest, instead of being the feeblest, 
were the most extensive outbursts in the whole of this prolonged 
.series. 

If now we turn for evidence of the alleged greater activity 
of all the epigenc or superficial forciis, and especially for proofs 
of more rapid denudation and deposition on the earth's surface, 
we search for it in vain among the stratified formations of IIkj 
terrestrial crust. Had the oldest of these rocks Ixjcn accumulated 
in a time of great atmospheric perturbation, of torrential rains, 
colossal tides and violent storms, we might surely expect to find 
among the sediments some proof of such distiirl)ed meteorological 
and geographical conditions. We should look, on the one hand, 
for tumultuous accumulations of coarse unworn detritus, rapidly 
swx*pt by rains, floods and wa^’es from land to sea, and on the 
other hand, for an absence of any evidence of the tranquil and 
continuous deposit of such line laminated silt as could only 
.settle in quiet water. But an appeal to tlie geological record 
is made in vain for any such proofs. 'I’he oldest sediments, like 
the youngest, reveal the operation only of such agents and such 
rates of activity as are still to be witnessed in the accumulation 
of the same kind of deposits. If, for instance, we search the 
most ancient thick sedimentary formation in Britain— -the 
I’orridon Sandstone of north-west Scotland, which is older than 
the oldest lossiliferous deposits- we meet wdth nothing which 
might not l)e found in any Palaeozoic, Mesozoic or Caino/oic 
group of similar sediments. We .see an accumulation, at least 
8000 or 10,000 ft. thick, of consolidated sand, gravel and mud, 
such as may he gathering now on the floor of any large mountain- 
girdled lake. The conglomerates of this ancient series are not 
pell-mell heaps of angular detritus, violently swept away from 
the land and huddled promiscuously on the .sea-floor. They are, 
in general, built up of pebbles that have been worn smooth, 
rounded and polished by prolonged attrition in running water, 
and they follow each other on successive platforms with inter- 
vening layers of finer sediment. The sandstones are composed 
of well water-w’orn sand, some of which has l)een laid down so 
tranquilly that its component grains have been separated out in 
layers according to their specific gravity, in such manner that 
they now’ present dark laminae in which particles of magnetic 
iron, zircon and other heavy minerals have lieen sifted out 
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together, just as iron-sand may be seen gathered into thin sheets 
on sandy beaches at the present day. Again, the same series 
of primeval sediments includes intercalations of fine silt, which 
has been deposited as regularly and intermittently there as it 
has been among the most recent formations. These bands of 
shale have been diligently searched for fossils, as yet without 
success ; but they may eventually disclose organic remains older 
than any hitherto found in Europe. 

We now come to the consideration of the palaeontological 
evidence as to the value of geological time. Here the conclusions 
derived from a study of the structure of the sedimentary forma- 
tions arc vastly strengthened and extended. In the first place, 
the organization of the most ancient plants and animals furnishes 
no indication that they had to contend with any greater violence 
of storm, flood, wave or ocean-current than is familiar to their 
modern descendants. The oldest trees, shrubs, ferns and 
club-mosses display no special structures that suggest a difference- 
in the general conditions of their environment. The most 
ancient crinoids, sponges, (Tustaceans, arachnids and molluscs 
were as delicately constructed as those of to-day, and their 
remains are often found in r ch perf' \ ation as to show 

that neither during their lifetime nor after their death were they 
subject U) any greater violence of the elements than their living 
representatives now experience. Of muc'h more cogency, 
however, is the evidence supplied by the grand upward succession 
of organic', forms, from the most ancient stratified rocks up to 
the present day. No biologist now doubts for a moment that 
this marvellous succ:ession is the result of a gradual process of 
e^olutic)n from lower to higher types of organization. There 
may be differences of opinion as to the c'auscjs which have governed 
this procciss and the order of the slcjps through which it has 
advanced, but no one who is conversant with the facts will now 
venture lo deny that it has taken place, and that, on any possible 
explanation of its progress, it must have demanded an enormous 
lapse of time. In the ( aml)rian or oldest fossiliferous formations 
there is already a large and varied fauna, in which the leading 
groups of invertebrate life are represented. On no tenable 
hypothesis can these be regarded as the first organisms that 
came into being on our planet, 'riiey must have had a long 
ancestry, and as Darwin first maintained, the lime recjiiired for 
their evolution may have been “as long as, or probably far 
longer than, the whole interval from Ihe Silurian ICambrianJ 
age to the present day.” The records of these earliest eras of 
organic development have unfortunately not survived the 
geological re\’olutions of the past ; at least, they have not yet 
been rcicovered. But it cannot be doubted that they once 
existed and registered their testimony to the prodigious lapse of 
time prior to the deposition of the most ancient fossiliferous 
formations which have escaped destruction. 

The impressive character of the evidence furnished by the 
sequence of organic: forms throughout the great series of fossili- 
ferous strata can hardly \ye fully rcjalized without a detailed and 
careful study of the subject. Professor E. B. Poulton, in an 
address to the zoological section of the British Association at 
the Liverpool Meeting in 1896, showed how overwhelming are 
the demands whic!h this evidence makes for long periods of time, 
and how impossible it is of comprehension unless these demands 
be conceded. The history of life upon the earth, though it will 
probably always be surrounded with great and even insuperable 
difficulties, l)ecomes broadly comprehensible in its general 
progress when sufficient time is granted for the evolution 
which it records; but it remains unintelligible on any other 
conditions. 

Taken then as a whole, the body of evidence, geological and 
palaeontological, in fa\'our of the high antiquity of our globe 
IS so great, so manifold, and liascd on such an ever-increasing 
breadth of observation and reflection, that it may be confidently 
appealed to in answer to the physical arguments w'hich would 
seek to limit that antiquity to ten or twenty millions of years. 
In the present state of science it is out of our power to state 
positively what must be the lowest limit of the age of the earth. 
But we cannot assume it to be much less, and it may possibly 


have been much more, than the 100 millions of years which Lord 
Kelvin w^as at one time willing to concede.^ 

Part II I. -Geognosy. The Investigation of the Nature 
AND Composition of the Materials of which the 
Earth ('onsists 

This division of the science is devoted to a description of the 
parts of the earth — of the atmosphere and ocean that surround 
the planet, and more especially of tlie solid materials that underlie 
these envelopes and extend downwards to an unknown disUince 
into the interior. These \'arioiis constituents of the globe an: 
here considered as forms of matter capable ot being analysed, 
and arranged according to their c'omposition and the place they 
take in the general composition of the globe. 

Viewed in the sinqilest w^ay the earth may be reganled as 
made up of tliret^ distinct parts, eacli of which ever since an 
early period of planetary history has been the thtuitre of im- 
portant geological operations. (1) An envelope of air, ternu'd 
ihe atmos/)hnr, which surrounds the whole globe ; (2) A lower 
and less extensive envelope of water, kiiiAvn as the hyiintsphnc 
((Jr. water) whiidi, constituting tin* oceans and s(*a.s, 

covers nearly three-fourths oi the underlying solid surface of the 
planet; (3) A globe, called the lithosphere ((ir. stone), 

the external part ol \vhi(‘h, consisting of solid stone, forms the 
crusty while undtTncalh, and forming the vast mass of the 
interior, lies the nudriis^ regarding the true constitution oi 
which we arc still ignorant. 

I. The Atmosphere. 'I'he geiKTal characters of the atrnosplu re 
are dc.cribed in s(‘parale articles (see especially Atmommieih ; 
Metkokolo(;v). Only its nLiiions lo gcologv have here to be 
considered. As this gas(‘ons envelope tmcircles the whole 
globe it is the. most universally present and active of all th»* 
agents of geological change. Its efficacy in this respect ari^^cs 
partly from its composition, and the cluTnical reac tions uhidi 
it effects upon the surface ot tlie land, partly from its great 
variations in temperature and moisture, and partly from its 
movements. 

Many spccMil.ilions lia\'e l>ri*n made n‘}.;anlin{jj Itii* chemu.il 
com])osition of tlu* atinosj>h(T(* duijn^' lonmi ^cologic.il piriod^ 
'I li(T(* can iinlci'd Ik* little doubt tli.il it inusl oiiKmally have dili(‘i< «< 
I^reatly from its j)rcsenl condition. li tlic wliole mass ol the plain j 
originally ('xislcd in a gaseous slate, then* would fie ]>iactii:allv no 
alfuospliere. 'J lu* present oiifi r ciiveloiM* ol an may lx* (Oiisiden d 
to fie tlie surviving relic of this (ondition, alter all tin* fither ton 
stitneiits have been incorporated into the hydrosphere and Jitlio 
sphere. 'I he oxygen, wliii li now forms Inlly a hall of Ihe ontei 
cru.st of the earth, was donfitiess originally, wind her hee or in 
combination, ])art of the atniosplien*. So, too, the vast beds of co»d 
found all over the world, m geological formations of many dillercnt 
•iges, represent so much carbonic acid once ])resent m the air. Ihe 
chlorides and otlicT .salt> in the sea ni.iy likewise paillv r s n-^enl 
materials carried down out of the atnK).sphere in the primitive 
condensation of the aqueous v.ipour, though lin y have been coii- 
tinually increased ever .since by contributams Iron) the drainage oJ 
the land. U has often been suggested that, rluriiig the (‘arbomferous 
period, the atmosj)here must have been warmer and more (h.irg<-d 
with aqueous vaj>our and ciirbou dioxide than at the present d.i \ , 
to admit of so luxuriant a flora as that from which the c«)al scams 
wiTC formed. There seems, however, lo he at ])resent no iiu'lliod 
ol arriving at any certainty on this subject. Lastly, the amount 
carlxniic acid absorbed m tlie we.ithering ol rocks at the suri.ue, and 
the consequent production ol ( arbonales, leprescnts an enormous 
abstraction of this gas. 

As at present constituted, tin* atmospiicre is legarded as .1 

* The- subject of the age of the earth has alsti been discussed by 
I’rofessor J. joly and I’rofessor W. j. Sollas. Ihe former geologist, 
apjiroaching the cpieslion from a novel j>oint ol view, has estimated 
the total quantity of .sodium in the water of the ocean .and tin* 
cjiiautity of that element r'*ceived annually by the ocean from tin* 
denudation of the Land. Dividing the one sum by the other, he 
arrive.s at the result that the probable age of the earth is betwes ii 
go and 100 millions of years { 7 'taus. Roy. Dublin Soc. J-er. ii. voJ. \ 11., 
lilw, p. (rent. Jgoo, p. 220). ITolessor Sollas believes 

that this limit exceeds what is required for the e veilutiem ot geological 
history, that the lower limit assigned by Lord Kelvin falls short ol 
what the Licts demand, and that geological tune will probably be 
found to have been cemijiriseel witliin some; inele-terminatc ])ene>d 
lietwecn the*se limits. (Address to Section lint. Assoc, Report, 
1900 ; Age of the Earth, London, 1005.) 
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mechanical mixture oi nearly lour volumes of nitroRun anti one of 
oxygen, together witli an average ol 3-5 parts of carbon dioxide in 
every J 0,000 parts (»f air, and minute quantities of ^'arious other 
gases ami solid part Of the vapours contained in it by far the 

most important is that of water which, although always present, 
varies greatly in amount according to variations in temperature. 
tJy condensation the water vapour appears in visible form as dew, 
mist, clotid, lain, hail, snow and ice, and in these forms includes and 
carries down some of the other vapours, gases and solid i^articles 
present in the air. The circulation of water from the atmosphere to 
the land, from the land to the .sea, and again from the sea to the 
land, lornivS the great geological process whereby the habitable 
tondition of the jilanet is maintained and the suiface of the land 

sculptured (Part IV.). 

2. The Hydrosphere. - The water envelope covers nearly 
three-fourths of the surface of the earth, and forms the various 
oceans and seas which, though for conv'^cnience of reference 
distinguished by separate names, are all linked together in one 
great body. The physical characters of this vast envelope are 
discussed in separate articles (sec Ocean and Oceanography). 
Viewed from the geological standpoint, the h^atures of the 
sea that specially deserve attention are first the ('omposition of 
its waters, and secondly its movements. 

Se;i‘watcr is distinguished from that of ordinary lakes and rivers 
1 )>' its greater specilic giavity and its saline taste. Its average 
density is about 1*026, but it vanes even within the same ocean, 
being least where large quantitie.s of fresh water are added from 
rain or melting snow mid ice, and greatest wJiere evaporation is most 
active, rhat sea-watin* is heavier than fresh arises from the greater 
judportion of .salts which it contains in solution. These salts con- 
stituli* about tliree iind a half ])arts in every hundred of water, 
riiey consist mainly of chlorides ot sodium and magnesium, the 
suljihates ol magnesium, cjilcuun and potassium, with minuter 
(piantities of magnesium bromide and (.alciuiu carbonate. Still 
smaller jiroportioiis of othi'i* .substanc<‘s hai'e been dctecti'd, gold lor 
example h.ivmg been found in the propoiTion of i yiart in 15,180,000. 

That many of the salts have (jxlsled in tin* sea from the lime ot 
il -5 first condens.ituin out of the jninieval atino.splicre appears to 
lie probal)le. II is manliest, however, that, whatever may hav<» 
been tlie original com|K)sition ol the oceans, they have for a vast 
'.ection of geological lime been constantly receiving mineral matter 
in .solution Irom tlie land. Every spring, brook and river removes 
various salts from the rocks over which it moves, and thc.se sub- 
stances, thus dissolved, eientnally find their way into the sea. 
l'onse<pic*utl> sea-water ought to eon tain more or less ttaceable 
proiiorlions of I'very subslanci* wMiich the lerrostrial waleis can 
leinoxe from the lanrl, in .short, ol ])robablv every element pre.scnt 
in the outer sh<*ll of the globe, for there .s(*ems to be no coiistiiuent 
ol this eartli w'hich may not, under cert.iin circumstances, be held 
m solution in water. Moreover, unless tliere be some counteracting 
l>roces.s to remove these mineral ingredients, the ocean water ought 
to be growing, iti.sc’tisibly perhaps, but .still assuredly, salter, for the 
sujqily ol .saline matter from Hu* land is iueessanl. 

10 the geologist the pre.sence of mineral .solutions in sea-water is 
a iai. t ol much importance, for it explains the origin of a considerable 
part of llie stratified rocks of Ihe earth’s crust. By evaporation 
the water ha.s given rise to depo-sits of rock-.salt, gypsum and other 
materials. The lime contained in solution, w'hetlier as sulphate or 
carbonate, has been extracted by many tribes of marine animats, 
which have thus built up out of IIku' remains vast masses of solid 
limestone, ot which many mounlain-chaiiis largely consist. 

Vnothi’r important geological featuie ol the sea is to be seen 
in tlie hit I lliat its basins form the great receptacles (or the detritus 
worn aw.i> from the land. Besides tin? limestones, the vtsiblc parts 
i»l the terrestrial crust arc, in large measure, composed of st'dimenlary 
rocks which were originally laid down on the sea-bottom. More- 
over, by its various movements, the sea occupies a prominent place 
among the epigene or superficial agents which produce geological 
changes on the surface of the globe. 

3, The Jjthosphere. — Bencai li the ga.seous and liquid envelopes 
lies the solid jiart of the planet, which is eonveniently regarded 
as consisting of two parts, -{a) the crust, and {b) the interior 
or nucleus. 

11 was lor a long time a prevalent belief that the interior of the 

globe is a molten mass round which an outer shell has gradually 
The cruMi through cooliiig. Hence the term “ cnist ” 

was iip]died to this external solid envelope, which 
was variously computed to be 10, 20, or more miles in tliickness. 
'I'he portion of this crust accessible to human obser\'ation was 
seen to afford abundant evidence ol vast plications and corruga- 
tions of its substance, w’hich were regarded as only explicable 
on the sujiposition of a thin solid collapsible shell floating on a 
denser liquid interior. When, however, physical arguments 
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were adduced to show the great rigidity of the earth as a whole, 
the idea of a thin crust enclosing a molten nucleus was reluctantly 
abandoned by geologists, who found the problem of the earth’s 
interior to be incapable of solution by any evidence which their 
science could produce. They continued, however, to use the 
term “ crust ” as a convenient word to denote the cool outer 
layer of the earth’s mass, the structure and history of which 
form the main subjects of geological investigation. More 
recently, however, various lines of research have concurred in 
suggesting that, whatever may be the condition of the interior, 
its substance must differ greatly from that of the outer shell, 
and that there may be more reason than appeared for the 
retention of the name of crust. Obser\ati()ns on earthquake 
motion by Dr John Milne and others, show that the rate and 
character of the waves transmitted through the interior of the 
earth differ in a marked degree from those propagated along the 
crust. This difference indicates that rocky material, such as 
we know at the surface, may (ixteiid inwards for some 30 m., 
below which the earth’s interior rapidly becomes faiily homo- 
geneous and possesses a high rigidity. From measurements 
of the force of gravity in India by ('olonel S. G. Burrard, it has 
Ixien inferred that the variations in density of the outer parts of 
the earth do not descend farther than 30 or 40 m., whicli might 
be assumed to be the limit of the thickness of the crust. Recent 
researches in regard lo the radio-active substances present 
in rocks suggest that the crust is not more than 50 m. thick, 
and that the interior differs from it in j^ossessing little or no 
radio-active material. 

Though we cannot hope ever to have direct ac<iuaintiincc with 
more than the mere outside skin of our yjlanet, we may be led 
to infer the irregular distribution of materials within 
the crust from the pre.scnt distril^uliun of land and /u/eWor. 
water, and the ob.served differences in the amount of 
deflection of the plumb-line near the sea and near mountain- 
chains. The fact that the southern hemisiihcrc is almost wholly 
covered with water appears explicable only on the assumption 
of an exces.s of density in the mass of tliat portion of the f)lanet. 
I'hc existence of such a vast sheet of water as that of the Pacific 
Ocean is to be accounted for, as Archdeacon J. 11 . Pratt pointed 
out, by the presence of “some excess of matter in the solid 
parts of the earth between the Pacific Ocean and the earth’s 
centre, which retains the water in its place, otherwise the ocean 
would flow away to the other parts of the earth.” A deflection 
of the plumb-line towards the sea, which has in a number ol 
cases been ob.served, indieate.s that “ the density of tlie crust 
beneath the m()untain.s must be less than that below the plains, 
and still less than that below the ocean-bed.” Apart therefore 
from the defiicssion of the earth’s surface in which the oceans 
lie, we must regard the internal density, w'hcther of crust or 
nucleus, to be sornew'hat irregularly arranged, there being an 
excess of heavy materials in the water hemisphere, and beneath 
the ocean-beds, as comijarecl with the continental masses. 

In our ignorance regarding the chemical constitution of the 
nucleus of our planet, an argument has sometimes been based 
upon the known fact that the specific gravity of the globe 
as a whole is about double that of the crust. This has been 
held by some writers to pro\’e tliat the interior must consist of 
much heavier material and is therefore probably metallic. But 
the effect of pressure ought to make the density of the nucleus 
much higher, even if the interior consisted of matter no heavier 
timn the crust, 'fhat the total density of the planet does not 
greatly exceed its observed amount seems only explicable on 
the supposition that some antagonistic force coiinterac:ts the 
effects of pressure. The only force we can suppose capable of so 
acting is heat. But comparatively little is yet known regarding 
the compression of gases, liquids and solids under such vast 
pressures as must exist within the nucleus. 

That the interior of the earth possesses a high temperature 
is inferred from the evidence of various sources, (i) Volcanoes, 
which are openings that constantly, or intermittently, give out 
hot vapours and molten lava from reservoirs beneiith the crust. 
Besides acti\'e volcanoes, it is known tliat former eruptive vents 
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have been abundantly and widely distributed over the globe 
from the earliest geological periods down to our own day. 

( 2 ) Hot springs are found in many parts of the globe, with 
temperatures varying up to Uie boiling point of water. (3) 
From mines, tunnels and deep borings into the earth it has 
been ascertained that in all quarters of the globe below the 
superficial zone of invariable temperature, there is a progressive | 
increase of heat towards the interior. The rate of this increase 
varies, being influenced, among other causes, by the varying 
conductivity of the rocks. But the average appears to be 
about 1° Fahr. for every 50 or 60 ft. of descent, as far down as 
observations have extended. Though the increase may not 
advance in the same proportion at great depths, the inference 
has been cwifidently drawn that the temperature of the nucleus 
must be exceedingly high. 

I’he probable condition of the earth's interior has been a fruit- 
ful source of speculation ever since geology came into existence ; 
but no general agreement has been arrived at on the subjecL 
Three chief hypoUiescs have been propounded : (i) that the 
nucleus is a molten mass enclosed within a .solid shell ; (2) that, 
save in local vesicular sj)accs which may be filled with molten 
or gaseous material, the globe is .solid and rigid to the centre ; 

(3) that the great body of the nucleus consists of incandescent 
\apours and gases, especially vaporous iron, which under the 
gigantic pressure within tlic eartli are so compressed as to confer 
practical rigidity on the ghibe as a whole, and tliat outside this 
main part of the nucleus the gases pass into a shell of molten 
magma, whif'li, in turn, shades oil outwards into the compara- 
tively tliin, cool solidified crust. Recent seismologiCiil observa- 
tions ii,uo led to llie inference that tlie outer crust, some 30 to 
45 m. thick, must rapidly merge into a fairly homogeneous 
nucleus which, whatever be its conslitulion, transmits umliilatory 
movements through its substance with uniform velocity and is 
believed to possess a high rigidity. 

'I'he origin of the eartli's high internal temperature has l)ei:n 
variously accounted fin*. Most usually it lias been assumed to 
be the residue of the original “tracts of tlucnl heat’’ out of 
wliich the planet sluip(‘d ilst lf into a globe. According to another 
.supposition the efT<‘cts of the gradual gravitational compression 
ot the earth’s mass have been the main .source of the high 
temperature. Recent researches in radio-a<'tivity, to which 
nderence h;t.s already been made, lia\'e indicated another possible 
source of tile internal heat in the presence of radium in the 
rocks of the crust. This substance has becni detected in all 
igneous rocks, esjiccially among the granites, in quantity 
bufiicient, according to the lion. R. J. Strutt, to account for tlie 
obser\ed temperature-gradient in tlic crust, and to indicate 
that this crust cannot be more than 45 ni. thick, otherwise the 
ouUlow of heat would be greater than the amount actually 
ascertained. Inside this external crust containing radio active 
substances, it is supposed, as already stated, that the nucleus 
coiLsists of some totally different maUtT containing little or no 
radium. 

Ccnibtitution of the Earth* s Crust. ' A.s th*.' crust of the eartli coti tains 
rhe “ geological record," or stony chroiiicle from which geology 
interprets the history ol our globe, it forms the main subject of study 
to tlie geologist. The materials of wliich thin crust con.sists are 
known as minerals and rocks. From many cheirucal analyses, 
which have been made of these materials, the gener.il chemical 
constitution of, at least, the accessible portion of the cru.st has been 
satisfactorily ascertained. This information lx*comes of mucli 
iiniiorbincc in speculations regarding the early history of the globe. 
01 the elements known to the cliemist the gri'al majoiity form but a 
small profiorlion of the composition of the* crust, which is mainly 
built up of alwut twenty ol them. Of these by far the most iinportanl 
are the non-metallic elements oxygen and silicon. The hirmer 
forms about .^7 % cUid the latter rather more than 2H % of the 
original crust, so that these two eleinciils make up about Lhree- 
fourlhs of the whole. Next after them lome the metals aluminium 
(«*r6 iron (^-64), calcium (3-50), magm-sium (2-62), sodium 
(2*63), and potassium (2-35). The olliei twelve ehTnents inclmled 
in tile twenty vary in amount from a proportion of 0-41 % in the 
case of titanium, to not more than 0 01 of chlonno, fluorine, 
chromium, nickei and lithium. The other till) or more elements 
exist in such minute propfirtions in the crust that, probably, not 
one of them amounts to as much as o*ot though they ificIiKle 
the useful metals, except iron. 1 aking the crust, and the external 


envelopes of the ocean and the air, we thus perceive that these 
outer parts of our planet consi.st of more than three-fourths of non- 
metals and less than onc-fonrth of metals, 
i The combinations of the elements whicli arc of most importance 
in the constitution ot the terrc.strial crust consist of oxides. From 
the mean ot a large number ot analyses of the rocks of the lower or 
primitive portion of the crust, it lias been ascertained that silica 
(S1O.J forms almost 60 % and alumina upwards of 15 ol 

tlie whole, 'flic other combinations in ordii* of inqKirtance an* 
lime (CaO) 4-90 niagiie.<>ia (MgO) 4*30, .soda (Na..O) 3 * 5 ‘)i Icrrons 
oxide (FeO) 3*52, pota.sh (K..()) ferric oxide (Fe..O.,) water 

(HtiO) 1*52, titanium oxide (TiO.,) o*6o, phosphoric acid (P.X>n) 
0-22 ; the other combinations of elements 11ms iorm less than i 
of the crust. 

Ihcse dilferent combinations of the elements enter into further 
combinations with each other so as to ]no<lu( e the wide assortment 
ol simple, minerals (.see xMiXFUALOdY). 'I hus, silica and alumina are 
combined to form the alnmiiious silicates, which enter so largely 
mto the composition of the crust «)f the earth. The s'ilicaic's of 
magiiesici, potash and soda constitute other iniportcint families ol 
minerals. A ina.ss of material composed of one, l)Ut more usually 
ol more than one mineral, is known as a roi/f. F ruler this term 
geologists are accustomed to class iu>l only solid stone, such as 
granite and limestone, but also less ( nberent m.Uen.ils stub as clay, 
jieat and even loose sand. The accessible portion ol the earth’s 
crust consists ot various kinds of rocks, which difler fiom each othet 
in structure, coni] >osit ion and origin, and an* therefore susce]itible 
of (Iiverse < lasv»ifications according to llie point ol view' from which 
they are consuhTed. The details ol Ibis .siibjecl will be hmiul in 
the ardcle Tr/rKOLoov. 

LlaoSipiatioii of b’in A- s.— Various sysb'ms of cla.ssilica 1 if)n of rocks 
have l>eeii i'rnpos(‘il, but none ot them is wholly sali.slactorv. 1 lu* 
most uselni arrangomiMit lor most juirposes ot tlu* gc'ologist is one 
based on the bioad differences betv'cen them in regard to their mode 
ol origin. From lliis ]n>mt oi view they ina}’ Ih‘ ranged in three 
di\ isioiis : 

r. In the first jilaee, a large number of rocks may be rlescribeil 
as original or iimU rixa'd. foi ii is not ])ossible to trace lln.ni back to 
aii> eailier sourt e. 'fhev' belong to llu* pi imitive constitution ot the 
])lanel, and, as they have all come up from below- through the (lijsl, 
j they serve to show' llu* nature ol the material which lies inimedi.deh 
I below the outer ]>a'*ts of that crust. They include the numerous 
I varieties of lava, which have been fioured out in a mollen state from 
vokanic vents, also .1 great series oi otlu-i rocks wlmh, though tliev 
may never have bei*n c*ru]iti‘d to tiu* siirlac(*, li.ivi* been forced 
uj)waT<l in .1 melted condition into llu* other roclcs ol the cnist anrl 
have soliditied tiien*. I'Voin tli(‘ir mode oj origin this great class of 
rocks has been called " igneous “ or ” eruptive.” .\s tliey generalb' 
show no tlennib* internal slnutiire save such as may result troni 
joints, they hava* been lerniuMl “ lna.■^slve ” or ” unstratitied,” to 
ilistiiiguish them from those of the sirond division which arc* 
strongly rnaiked out In- tie- jirescmcc* ot a stratified struct iirc'. I'he 
igneous rejeks present a considerable range ol coinjiosition. h'or 
the most ])arl tliey consist inninlv ol .'iluminous silicate”, some* ol 
them being highly acid eompemneb with 73 or more of silica. 
But they also iiicdudc iiighlj- basic varied ic s wherein the ]iro]>ortion 
ol silica sinks to 40 and where* magnesia greatly predominates 
over alumina, d'he textures of ig, neons rocks likewise comjmse a 
wide .senes ot varieties. On the one hand, some arc- c:omplc*tc*ly 
vitrc*ous, like obsidian, winch is a natural glass. I'Tom this extrcTiie 
every gradation may be tracecl throngb gradual incn*ase c»f tlw 
prochirls of dc*\ itriheation, until the mass may become rornjiletelv 
cry.stallme. Again, some* erystalliiie igric*ous rocks are so fine in 
grain as not to show- lhc*ir « ompoiumt crystals save- under the micro- 
scope, wdiile in others tiic* lc*xture is t) coarse- as to jiresent the* 
component minerals 111 .sejiaraic* crystals an inch or more in length. 
Thc.se difference's iiidicatc* lhaf, at first, the materials of the rock 
may have* lu'c'ii as comi)lelel\ niolleii as artificial glass, and that 
the crystalline- condition has been snbsecjurmtly (levc-lojH cl liy cooling, 
and the si^iaration of the cliemic-al constituents into definite* crystal- 
line minerals. Many of the* characters of igneous rocks have been 
rcproducc'cl experimentally by fusing together tlie*ir minerals, or the 
constituents e)f their minerals, in the pro]H-i j>ro]>ortion. Bui it has 
not yet been found jiossitile to imitate the- structure ol such rocks 
as granite. Doublless these roe*ks conseilidate^eJ with extreme 
slowness at great »l<*pth.s below- the* siirfaee*, iineler vast pressure's 
and probably in the ])rese*nre of wMter 01 w-ater-vapour — conditieuis 
which cannot be adeejuately imitate'el in a laboratory. 

I'hoiigh the ignexnis rocks occu])y extensiv e* areas in some* ceiuntrie's, 
the’v ne-vertheless cov-er a much smaller part of the whole* surface ol 
the land than is taken uj) by the second division or .stratifie*d rocks 
But they increase in fjiiantify deiw-nwards and probably cxtemel 
continuously rounel the globe* below* the other rocks, 'fhis iniporlaiit 
.series brings lx*fon* us tlie relatiems of the molten magma within the 
earth to the ove rivmg cru.st anel to the outer surface. On the one 
hatiel, it iiKliieles the eilelesl and most de-ep-se-.ited extrav-asatioiis 
ot that magma, which have been brought to light by ruptures and 
upheavals ol the crust and prolongeel flfMiurlatioii. On the oUut, 
it presents to our study the varied outpourings of molten anel 
fragmentary materials in the dise.harges of mod«*rn and aru ient 
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volcanoes. Between these two extremes of position and age, we 
find that the crust has been, as it were, riddled with injections of 
the magma from below. These features will be further noticed in 
Part V. of this Jirticle. 

2. The " sedimentary " or “ stratified rocks " form by much the 
larger part of tin* dry land of the globe, and they are prolonged to 
an unknown distance from the shores under the bed of the .sea. 
They include those masses of mineral matter which, unlike the 
igneous rock.s, can be traced back to a definite origin on the surface 
of the < :irth. Three distinct types may be recognized among them : 
(a) By far the largest proportion of them consists of different kinds 
of sediment derived from the disintegration of pre-existing rocks. 
In lhi.s “ fragmental " grouj) arc placed all the varieties of shingle, 
gravel, sand, clay and nind, w'hether these materials remain in a 
loose incoherent condition, or have been comiiacted into solid stone. 
{h) Another group consists of materials that have been deposited by 
chemical precipitation from solution in water. 'I'he white sinter 
laid down by calcareous springs is a familiar example on a small 
scale. Beds of rock-.'<alt, gypsum and dolomite have, in some 
regions, be^Ti accumulated to a iliickness of many thousand feet, 
by successive precipitations of the salt contained in the water of 
inland seas. (0 An abundant and highly important scries of .sedi- 
mentary formations has been formed from the remains ol plants and 
animals. Such accumulations may arise either from the tran.sport 
and deposit of the.se remains, as in the ca.se of .sheets of drift-wood, 
and banks of drifted .sea-shells, or from the growth and decay of 
the firganisms on the spot, as happens in jicat bogs and in coral- 
reels. 

As the sedimentary rocks have for the most part been laid dow'n 
iimler wat<*r, and more especially on the .sea-floor, th<*y are often 
.sjiokeii of as “ arjiieous," in conlratlistiiiction to the igneous rock.s. 
.Some of them, Irtjwever, are accumulated by the drifting action of 
wind upon loo.se materials, and are known as " aeolian " formations. 
J'amiliar instanees ol such wind-formed deposits are the sand-dunes 
along many parts of tlu; .sea coast. Much more extensive in area are 
tlie .sands of tlie gn^at dest‘rts in the and regions of the globe. 

It IS from the .sedimentary rocks that the main luirlion ol geological 
history is derived. They have been deposited one over another 
III successive stiata from «i remote period in tin* development ot 
the glolM' down to the present time. I'^roin this arraugement tliey 
have been lerimsl stratifii‘d,” m contra.st to the imstratified or 
Igneous .series. 'I'liey have preserved meuiorials ol the geogra])lucal 
revolutions which tlie surfac<* of the earth has undergone, and 
above all, m tlu* abunrlant fossils which they luive enclosed, they 
fiiimsh a momenlous record of the v.inoiis Inhes ot plants and 
animals winch havi* siicce.ssively floufishe<l on land and sea. Their 
investigation is thus llw* mo.st imporl<uit task winch devolves upon 
the geologist. 

3 In the third place t-oines a seru's ol rocks which are not tiow^ 
in their origin il condition, but have undergone sucli altt*r.itioii as 
to have acupnred new i.haracter.s that more or le.ss conc<*al their 
lu st struct Hies. Some ol lliein Ctiii lie readily recogniZ('d as altered 
igneous ina.s.ses ; others are as manliest Iv of sedimentary origin ; 
while ol in.iiiv it is difficull I0 decide what may have been tlieir 
pristine character. 'J'o this series the term ** inetamor])lnc ’’ has 
been a] )])hed . 1 ts mem bers are .speci.illy distinguished 1 >y a prevailing 
hssile, or schistose, .structure wdiich they did not at first po.sse.ss, and 
which differs from anything found 111 unaltered igneous or .scdimentarv 
rocks, 'riiis lissihty is combined with u more or h\ss pronounced 
crystalline striictuie. riiese changes are believed to be the result 
of movements within the cru.st ol the earth, whereby the most solul 
locks w'ere crushed and sheared, while, at the same time, umler the 
influence ol a high temperature and the jiresence ol water, they 
underwent internal chemical reactions, wdiich led to a rearrangement 
and recomnosition ol their mincrai constituents and the production 
of a crystalline stnictuiv (.see MiiiAMORi'iiisM). 

Among the less altered melamorphic rocks ol .s( alimentary origin, 
the succes.sive laminai of deposit of the original .sediment can be 
ea.sily ob.scrved ; but they are also traversed bv a new set of divi- 
sjonal planes, along which they split across the original Ix^dding. 
Together with this superinduced cle«ivage there have been developed 
m them minute liairs, .scale.s and nulimentary cry.stals. Further 
stages of alteration are marked by the mcrea.se* of micaceous scales, 
garnets and other minerals, esjH'cially along the planes of cleavage, 
until the whole rock becomes crystalline, and displays its chief 
component minerals m successive discontinuous folia wdiich merge 
into each other, and arc often crumpled ami puckered. Massive 
Igneous rocks can be ob.served to have iimlergone iiiteast? crushing 
and cleavage, and to have ultimately assumed a crystalline foliated 
character. Rocks which present this a.spect are known a.s schists 
(q.v.). They range from the finest silky slates, or phyllites, up to the 
coarsest gneisses, which m hand-specimens can hardly be distin- 
guished from granites. There is indeed every rea.son to believe 
that such gneis.ses were probably oiigiiially true granites, and that 
their foliation and recrystallization have been the result of meta- 
moqihism. 

The schists are more especially to be found in the heart of 
mountain-chains, and in regions where the lowest and oldest parts 
<)f the earth’s crust have, in the course of geological revolutions, 
been exposed to the light of day. They have l)een claimed by some 
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writers to be part of the original or primitive surface of our globe 
that first con.solidated on the molten nucleus. But the progress of 
investigation all over the w^orld has shown that this supposition 
cannot be sustained. The oldest knowrn rocks present none of the 
characters of molten material that has cooled and hardened in the 
air, like the various forms of recent lava. On the contrary, they 
possess many of the features characteristic of bodies of eruptive 
material that have been injected into the crust at some depth under- 
ground, and arc now vi. 5 iblc at the .surface, owing to the removal 
by denudation of the rocks under which they consolidated. In their 
less foliated iiortions they can be recognized as true eruptive rocks. 
In many placiis gneisses that possess a thoroughly typical foliation 
have been found tojiierce ancient sedimentary formations as intrusive 
liosses and veins. 

Part IV. — Dynamical Geology 

This section of the science includes the investigation of those 
processes of change which are at present in progress upon the 
earth, whereby modifications arc made on the structure and 
composition of the crust, on the relations between the interior 
and the surface, as shown by volcanoes, earthquakes and other 
terrestrial disturbances, on the distribution of oceans and 
continents, on the outlines of the land, on the form and depth 
of the sea-bottom, on climate, and on the races of plant and 
animals by w^hich the earth is tenanted. It brings before us, 
in short, the whole range of activities which it is the province of 
geology to study, and leads us to precise notions regarding their 
relations to each other and the results which they achieve. A 
knowledge of this branch of the subject is thus the essential 
groundwork of a true and fruitful acquaintance wdth the principle^ 
of geology, seeing that it necessitates a study of the present order 
of mature, and thus provides a key for the iiiterpretation of the 
past. 

The whole range of operations included within the scope of 
inquiry in this branch of the science may be regarded as a vast 
cycle of change, into which we may break at any point, and 
round which we may travel, only to find ourselves brought 
back to our starting-point. It is a matter of comparatively 
small moment at what part of the cycle w^e begin our inquiries. 
We shall alw^ays find that the changes we sec in action ha\'e 
resulted from some that preceded, and give place to others 
w'hich follow them. 

At an early time in the earth’s histor)^, anterior to any of the 
periods of wdiich a record remains in the visible rocks, the chief 
sources of geological action probably lay within the earth itself. 
If, as is generally supposed, the planet still retained a great 
store of its initial heat, it was doubtless the theatre of great 
chemical changes, giving rise, p)erhaps, to manifestations of 
volcanic energy somew^hat like those wiiich have so marvellously 
roughened the surface of the moon. As the outer layers of the 
globe cooled, and the disturbances due to internal heat and 
chemical action became less marked, the conditions would 
arise in which the materials for geological history w'ere accumu- 
lated. The influence of the sun, which must alw^ays have 
operated, would then stand out more clearly, giving rise to that 
wide circle of superficial changes wherein variations of tempera- 
ture and the circulation of air and water over the surface of the 
earth come into play. 

In the pursuit of his inquiries into the past history and into 
the present regime of the earth, the geologist must needs keep 
his mind ever open to the reception of evidence for kinds 
and especially for degrees of action which he had not before 
imagined. Human experience has been too short to allow him 
to assume that all the causes and modes of geological change 
have been definitively ascertained. On the earth itself there may 
remain for future discovery evidence of former operations by 
heat, magnetism, chemical change or otherwise, which may 
explain many of the phenomena with wdiich geology has to deal. 
Of the influences, so many and profound, which the sun exerts 
upon our planet, we can as yet only perceive a little. Nor can 
we tell what other cosmical influences may have lent their aid in 
the evolution of geological changes. 

Much useful information regarding many geological processes 
has been obtained from experimental research in laboratories 
and elsewhere, and much more may be confidently looked for 
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from future extensions of this method of inquiry. The early 
experiments of Sir James Hall, already noticed, formed the 
starting-point for numerous subsequent researches, which have 
elucidated many points in the origin and history of rocks. It 
is true that we cannot hope to imitate those operations of nature 
which demand enormous pressures and excessively high tempera- 
tures combined with a long lapse of time. But experience 
has shown that in regard to a large number of processes, it is 
possible to imitate nature’s working with sufficient accuracy 
to enable us to understand them, and so to modify and control 
the results as to obtain a satisfactory solution of some geological 
problems. 

In the present state of our knowledge, all the geological 
energy upon and within the earth must ultimately be traced 
back to the primeval energy of the parent nebula or sun. There 
is, however, a certain propriety and convenience in distinguishing 
between that part of it which is due to the survival of some of 
the original energy of the planet and that part w-hich arises 
from the present supply of energy received day by day from the 
sun. In the former case we have to deal with the interior of 
the earth, and its reaction upon the surface; in the latter, we 
deal with the surface of the earth and to some extent with its 
reaction on the interior. This distinction allows of a broad 
treatment of the subject under two divisions : 

I. Hypogene or Plutonic Action : The changes within the 
earth caused by internal heat, mechanical mo\'ement and 
chemical rearrangements. 

II. Epigene or Surface Action : The changes produced on the 
superficial parts of the earth, chiefly by the circulation of air 
and water set in motion by the sun's heat. 

DIVISION L— HYPOGENE OR PLUTONIC ACTION 

In the discussion of this branch of the subject we must carry 
in our minds the conception of a globe still possessing a high 
internal temperature, radiating heat into space and consequently 
contracting in bulk. Portions of molten rocks from inside are 
from time to time poured out at the surface. Sudden shocks 
are generated by which destructiv e earthquakes are propagated 
through the diameter of the globe as w'ell as to and along 
its surface. Wide geographical areas are pushed up or sink 
down. In the midst of these movements remarkable changes 
are produced upon the rocks of the crust ; they are plicated, 
fractured, crushed, rendered crystalline and even fused. 

(A) V olcauoes aud V oh anic Action, 

This subject is discussed in the article Volcano, and only a 
general view ol its mam features will be given here. Under the term 
volcanic action (vulcanism, vulcaiiieity) are embraciid all the 
phenomena connected with the expulsion of heated m.iterials from 
the interior of the earth to the surfiice. A volcano may be* defined 
as a conical hill or mountain, built up wholly or mainly of materials 
w'hich have |j<*eii ejected from lielow, aud which have act:umulat(*d 
around the central vent of eruption. As a rule its truncated summit 
pr(*.sents a cup-shaped cavity, termed tlie crater, at the bottom of 
which is the opening of the mam funnel or whereby com- 

munication is maintained with the hiated interior, Fiom time to 
time, however, in large volcanoes rents are formed on the sitles of 
th(? cone, whence steam and other hot vapours and also streams of 
molten lava are poured forth. On such rents smaller or jiarasltic 
cones arc often formed, which imitate the operations of the parent 
cone and, after repeated eruptions, may rise to hills hundreds of 
feet in heiglit. In course of centuries the result of the constant 
outpouring of volcanic materials may be to Imild up a large mountain 
like Etna, which towers above the sea to a height of 10,840 feet, and 
has some 200 minor cones along its flanks. 

But all volcanic eruptions do not ])rocced from central orifices. 
In Iceland it has been observed that, from fi.ssurcs opened m the 
ground and extending for long distances, molten material has issued 
in such abundance as to be sjjread over the surrounding country 
for many miles, while along the lines of fis.sure small cones or hillocks 
of fragmentary material have accumulated round more active parts 
of the rent. There is reason to lielieve that in the geological ])a.st 
this fissure- type of eruption has repeatedly been developed, as w^ell 
as the more common form of central cones like Vesuvius or Etna. 

In the operations of existing volcanoes only the superficial mani- 
festations of volcanic action arc ob.servable. But when the rocks of 
the earth’s crust are studied, they are found to enclose the relics 
of former volcanic eruptions. The roots of ancient volcanoes have 
thus been laid bare by geological revolutions ; and some of the 


subterranean phases of volcanic action are thereby revealed wdiich 
are w'holly concealed in an active volcano. Hence to obtain as 
com])lete a conception as possible of the natun; and history of 
volcanic action, regard must be had, not merely to mod<*rn volcanoes, 
but to tlic records ol ancii'iit enqitions wdiich have b(‘en pn'st’rvcd 
wdthin the crust. 

The substances discharged from volcanic vents consist of (1) 
Gases and vapours : which, dissolved in the molten magma of the 
interior, take the chief share in volcanic activity. They include 
in greatest nbimdance water-gas, which condenses into the clouds 
of steam so conspicuous lu volcanic eruptions. Hydrochloric acid 
and sulphuretted hydrogen are likewise ])lentifuh together with 
many other .suhstiiiices which, sublimed liy the high mttriial tem- 
perature, take a solid form on cooling at the surface. (2) Molten 
rock or lava : which ranges from the extremely acid type of the 
obsidians and rhyolites with 70 % or more of silica, to tin* ’more basic 
and heavy varieties such as basalts and leurite-Javas witli much iion, 
aud .somt*limes no more than 45 of silica. The specific gravity 
of lavas varies between 2*37 and 3-22, and the texture ranges from 
nearly pure glass, like obsidian, to a coarse granitoid compound, 
as in some 1 hyoli 1 i‘S. (3) E ragmentary materials, which are sometimes 
discharged in enormous quantity and dispersed over a wide extent 
of country, the finer particles lieing tiansported by upper air-curretils 
for hundreds of miles. These mat er ia Is arise eit her from the ex^dosion 
of lava by the sudden expansion of the dissolved vapours and gases, 
as the molti*n rock risi*s to the surface, or fiom the bo’aking up and 
expulsion of ]>orlions of the walls of the vent, or of tin* lava, which 
ha])))ens to have soJirlified W’ithin these walls. They vary from the 
finest impalpable dust and ashes, through increasing stages of 
coansen 'ss up to huge “ bombs ” torn from the ujiper surface of tlie 
molten rock m the vent, and large blocks oi already solidified lava, 
or of iion-volcanic rock detaclied from the sides of the jiijie uj) wliich 
the eruptions lake ]>lace. 

Nothing is yet known as Lo the determining cause of any particular 
volcanic eruption. Seme vents, like that ol Stroinboh, in tin* 
Mc*diterranean, arc conlinuallv ailive, and have be«‘n so ever since 
man has olxserved them. Others again have ]>een only intermittently 
in eruption, with intervals of centuries between their periods of 
activity Wc an* c‘(jiially in tlie ilark as to what has determined 
the sites on which vokanic action has manifested it.self. 'I here is 
r(*ason, indeed, to lielievc that extensive fractures ol the ti'rreslnal 
crust have often provided passages iiji which the va|Kuirs, iin])ri*.oned 
in the internal magma, have been able lo make tlieir way, aicoiii- 
l>anied by other products. Where chains of volcanoes rist* along 
<k*finite line's, like those oi Sumatra, Java, and many other tracts 
both in the Old and the New Woild, thc’ie ai)}>ear.s to be little doubt 
that their linear distribution should be allribut<*d to Ihi.s tanse. 
But where a volcano has aiipccired Iiy itself, in a region jirt'viously 
exemjit from volcanic action, tlie existence of a contributing fissure 
caiiiiot be so confidently jiresumed. The study of certain ancient 
volcaiUM's, the roots of which have been ex]>osecl by long deniidalion, 
has .shown an alisencc* ol any visible traci* ol their liaviiig .1 vailed 
themselves of fractures in the crust. 'J'he inference has been diavvn 
that volcanic energy is caj)ablc of it.selj drilling an orifne thiougli the 
crust, probably at some weaker part, and ejecting its products at 
the surface. T he soiin i* of this cnc*rgy is to be sought in the enormous 
expansive force oJ the va]n)Uis and gases dissolved in the magma. 
They are k<*])t in .solution by the enormous jires.sure W'ithin the earth ; 
but as the lava ajjproaches the surface and this pressure is relieved 
these dissolveil vapours and gases rush out with ex])losive vink nee, 
blowing the upjier part of tlie lava column into dust, and allowing 
jiortioTis of the liquid mass below to lise and e^cjqie, «*itlier from tlie 
crater or from some fissure which the vigour of exjilosioii has ojiened 
on the side of the cone. So gigantic is the energy of these pent-up 
vapours, that, alter a long jieriod of volcanic cjuiescence, they 
sometimes burst forth wuth such violence as to blow off the whole of 
the upper jiaiT or even one .side of a large cone. The history r>f 
Ve.suviu.s, and the great erujitions of Krakatoa in 1883 and of 
Bandaizan in 188H furnish meinorable examples of great volcanic 
convulsions. It has been ob.scrved that such stupendous discharges 
of aeriform and fragmentary matter may be attended with the 
cmi.s.sion of little, or no lava. On the other hand, some of the largest 
outflows of lava have Ix-en accompanied l*v < onijiaratively little 
fragmentary material 'finis, the great lava-lioofis of Iceland in 
1783 spread for 40 ni. away from their parent fissure, which was 
marked only by a line of little cones of .slag. 

The temperature of lav'a as it issues from underground luis been 
measuri'd more or less satisfactorily, and affords an indication of 
that existing within the earth. At Vesuvius it has been ascertained 
to be more than 2000® Fahr. At fir.st the molten rock glows with a 
white light, which rapidly r(*<klcns, and disapjiears under the rugged 
brow'll and black crust that forms on the surface. Underneath this 
badly conducting crust, the lava ccxils so slowly that columns of 
steam have been noticed rising from its surface more than 80 years 
after its eruption. 

Considerable alteration in the topography of volcanic* regions 
may be produced by successive erufitions. 'fhe fragmentary 
materials are sometimes discharged in .such abundance as to cc>ver 
the ground for many miles around w'itli a deposit of loose a.shes, 
cinders and slag. Such a deposit accumulating to a depth of many 
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feet may comj^lclcly bury valU'ys and walcr-courscs, and thus 
greatly ufk-ct the drainage. The conrscst materials accumulate 
nearest to tlie vent that emits them. 'I hc finer dust is not inire- 
fiucntly hiu'led lorth with such an impetus as to be carried for 
thousands of feet into the tracks of upper air-curreats, whereby it 
may be borne for Jiiindn*ds of miles away from the vent so as ulti- 
mately to fall to I he ground in countries fiu* rtunoved from any active 
volcano. Ou Plows of lava, from their grea ter .solidity and t] urability, 
produce still more serious and lasting changes in the external features 
of tlic ground over which they flow. As they naturally seek the 
lowest levels, they find their way into the chaiincLs of streams. 
11 tliey keep along the channels, they seal them up under a mass of 
iLompuct sUuic v^ich the running water, if not wholly diverted 
< Isewhere, will take many long centuries to cut through. If, on the 
other haiul, the lava cro.sses a stream, it forms a massive dam, 
above which the water is ponded back so as to form a lake. 

As the result of prolonged activity a volcanic cone is gradually 
built up by successive outflows ot lava and sliowers of dust and 
stones. These materials are arranged in beds^ or sheets. Inclined 
outwards from the central vent. On surrounding level ground the 
alteinaiing beds aie flat. In course of time, deep gullies arc cut on 
tlie outer slopes of the cone by rain, and by the lu;avy showers that 
ailsc from the condensation of the copious discharges of steam 
during eruidions. Along the sides of tljese ravines instructive 
sections mtiy be studied of the volcanic strata, 'i'he larger rivers ol 
.some \’(»lcauic rcgicms have likewise eroded vast gorges in tlie more 
horizontal lavas and ashes of the flatter country, and have thus laid 
bare stupendous cliffs, along which the succes.sive volcanic .sheets 
can be seen piled aliove each other fc»i many hundred feet. On a 
small scale, sfoiiie of these leatures are well displayed among the 
rivers that drain the volcjuiic tracts of central I'Yance ; on a great 
scale, they arc presented in the course ol the Snake j iver, and other 
blrearn.s that traverse the great volcanic country of vsestern North 
America. Similar volcanic scenery has been ]jrodiiced in western 
Europe by the actii>n ol deiiudalion in dLss(‘cting the fiat Tertiary 
lavas tif Scotland, the I'aeroe lsl(;s and Iceland. 

Of sp(;cial interest to the geologist arc* those volcanoes which have 
taken their rise on the sea -bottom ; for the volcanic ititercalaiioiis 
among the stratified fontutions of the earth’s crust ar<j almost 
entirely of submarine origin. Many active volcanoes situated on 
Hands have begun their eruptions below sea-level. lk)th Vesuvius 
and JCtua aj)rang up on the floor of the Mediterr«uK*an sea, and have 
giadually built up their c.ones into conspicuous p<irts of the dry land. 
Exaiiiples of a suuilai history are to be found among the volcanic 
islands of the l‘acilic Ocean, lii some of these cases a movtuiieut 
of elevation has carried the siilimaiiue la\TtS, tulfs and agglomerates 
above sea-levi:l, and has luruished opportunities of coiniiaiing these 
materials with those of recent subaerial origin, and .dso with the 
ancient records of submarine crupLious which have been prescj ved 
among the stnitilied formations. Erom the evidence thus supplied, 
it can be shown that the materials ejected from modern submarine 
volcanic vents closely resemble those accumulated by .subaerial 
volcanoes ; that the du.st, ashes and stones become intermingled or 
interstratified with t oral-mud, or other non-volcanic deposit of the 
sea-bottom, that vehicular lavas may be intercalated among them 
as on land, and that between the successive sheets of volcanic 
origin, layers ol limestoue may be lai<l down which are composed 
chiefly, or wholly, of the reuiaius of calcareous luoxinc orgauLsm.s. 

'I'hough active volcanoes arc w'iilely distributed over the globe, 
and aie especially abundant around the vast basm ol the i’acilic 
Ocean, they afford an incomplete picture of the extent to which 
v'olcaiiic action has displayed itsi'll on tlie surface «i our planet. 
When the rocks of the land me attentively .studkd they uisclose 
]nools of that action in many districts wIutc tlnue is now no out ward 
sign of it. Not only .so, but they reveal that volcanoes have been in 
eruption in some of the.se districts during many diflerent perioils of 
the past, back to the beginnings of geological lilstory. The British 
Islands furni;4i a remarkable example ol .such a series of ancient 
eruptions. Eiom the Cambrian period all through Palaeozoic times 
there rose at intervals in tlud country a succession of volcanic centre.s 
from some of which thou.sands of feet ot lavas and luffs were dis- 
clxoiged. Again in older Tertiary times tlie same legion witnessed 
a stujieudoiis outi\puriug of ba.saU, the surviving relics of which 
are more than 3000 It. thick, and cover many hundriuis 0/ stjuare 
miles. Similar evidence is supplied in other countries Imth in the 
Old and the New world. Hence it is proved tluit, 111 the geological 
p.ist, volcanic action has been vigorous at long interv^ais on the same 
.siti's dui'in^' a vast senes of ages, though no active vents are to Ire 
seen tiiere now. Tin* volcanoes now active form but a .snuUl pro- 
jHirtiou of the lotd number which has appeared on tlie surface of 
the eaith. 

With regard to the cause of volcanic action much has Iweix 
speciilat(‘d, but little can be confidently allirmed. 'Hiat water in 
the form of occluded gas plays the chief part iu forcing the lava 
column uj> a volcanic chimney, and in the violent explosions that 
accompany the ris«' of the molti'ii material, is generally admitted. 
But opinions ditter as to the source of this W’ater. According to 
some investigators, it should be regarded as in large measure of 
meteoric origin, derived fiom the descent of rain into the earth, and 
itb ulisuiption by the molten luugtua in the interior. Otheis, cun- 


Icnding that the; supply so furnished, even if it could reach and be 
dissolved iu the magma, would yet be jnsufiicient to furnish the 
prodigious quantity of aqueous vapour discharged during an eruption, 
maintain that the water belongs to the magma itself. They point 
to the admitted fact that many substances, particularly metals ui 
a state of fusion, can absorb large quantities of vapours and gases 
without chemical combination, and on cooling discharge them with 
eruptive phenomena somewhat like those of volcanoes. This 
question must lie regarded as one of the still unsolved problems of 
geology. 

(B) Movements of the Earth's Crust. 

Among the hypogenc forces in geological dynamics an important 
place m list be assigned to movements of the terrestrial crust . Though 
the exj)ro.ssion “ the solid earth " has become proverbial, it appears 
singularly map])ropriate in the light of tlie results obtained in recent 
yeai's by the use ol delicate instruments of observation. With the 
tacilities siijiplied by these instniinents (see Seismometer), it has 
been ascertamed that the ground beneath our feet is subject to 
continual slight tremors, and feeble pulsations of longer duration, 
some of which may be due to daily or seasonal variations of tem- 
perature, atmospheric pressure or other meteorological causes. 
The establishmi ut of self-recording seismometers all over the world 
has led to the detection of many otherwise imperce])til>le shocks, 
over and above the appreciable earth-waves propagated from earth- 
quake centres of disturl>ance. Moreover, it lias been ascertained 
that some parts of tlu‘ surface of tin; land arc slowly rising, while 
otliers arc falling with reference to the sea-lcvel. i''rom time to 
time the surface suIUts calamitous dev'.astation from earthquakes, 
w^hen ]iortions of the crust under great .dr.iin suddenly give way. 
Lastly, at mU'rvals, jirobably scqiarated bom each other by vast 
p(;rioils of time, the teiieslrial crust undi‘rgoes mten>e ]jlication 
and fracture, and is conse(|iieully ridged u]> into mouiitain-ehams. 
No event of this kind has hoon witnessed since man begun to record 
his expi iiences. But from the struct iiro of mountains, as laid ojicn 
by prolonged denudation, it is possible to form a vivid conception 
ot the nahiie ami eflects of these most stupendous of all geological 
revolution'^. 

In coiiMdering tins depaitment of geological in(|iiiry it will be 
convenient to tieat il under the following heads: (i) Slow depri'S- 
sion and upheaval ; {2) Earthquakes; (3) Moimtain-making ; (.^) 
Metamorphism of rocks. 

I. Slitw DcftiLSSioti (uu^ Ul>hnnuil. ~()Ti Hu* west side of Japan 
the land is believed to lx- sinking below the sea, for fields an; rei)laced 
bv beaches of sand or shingle, while the de])th ol the sea otT shore 
has perceptibly increased. A subside nce of tlie south of Sweden has 
taken place in comjiaratively recent tmii;s, for streets and foundiitions 
ol hou.ses at siicce.ssive levels are found below high-water maik. 
The west coast of (In*euLin<l over an extent of more than boo lu. 
is .sinking, and old .s(‘tlk‘meiits are now submerged. l’rool.s of 
submergence ot land are furnished by “ .submerged lorcsls,” and 
bed.s of terrestrkil peat now lying at various depflis beJow the level 
of till* sea, of which many exaitqiles have been collected along the 
shores of the British Isles, I lollaiul and France. lnti*iesting evidence 
that the west of Europe now* slanil > .it a lower level than it cliil at .a 
late geological p(*nod is siip])lieil in the charts ot the North Sea and 
Atlantic, which show that tin* valk:ys of the l ind arc prolongi d 
under the sea. These valleys have lu*en eroded out of the rocks by 
the streams wdiicli flow' in them, and tlie depth of their submerged 
portions below the sea level alfords an indication of the extent of the 
subsidence. 

The uprist; of land has been detected in various parts of the world. 
One of the most cclclirated instances is tluat of the shores ot the Gulf 
of Bothnia, where, at Stockholm, the c;levation, between the years 
1774 and 1875, appi;ars to have been 48 centimetres (18.J in.) in 
a century. But on the w*est: .side of Sweden, fronting the Skagt r Rak, 
tlw coast, betw-^eeii the years 1820 and 1870, rose 30 centimetres, 
which is at the rate of 60 centimetres, or nearly 2 ft. in a c<*utury. 
In the region of the Great I.akes in the inli'rior of Canada and the 
United States it has been ascertained that the land is undergoing a 
.slow tilt towards the soutli-wcst, of which the mean rate apyiears to 
be rather le.ss than 6 in. in a century. If this rate of change should 
continue the waters of Lake Michigan, owing to the progress of the 
hit, will, in .some 500 or (ioo years, submerge tlu* city of Chicago, 
and cvcntmilly the drainage of the lak<*s will be diverted into the 
btisin of the Mississippi. Proof of recent einergi'uce of land is supplied 
by what are called " raised beaches '* or “ strand-lines,” that is, 
lines of former shores marked by sheets of littoral de^msits, or 
platfoims cut by sliore-waves in rock and flanked by^ old sea-cliffs 
and lines of sea-worn caves. Admirable examples of these features 
are to be seen along the west coast of Europe from the south of 
England to the north of Norway. These lines of old shores bcjcome 
fainter in proportion to their antiquity. In Britain they occur at 
various heights, the platforms at 25,’ 50 and 100 ft. being well 
marked. 

The cau.se of these slow np^vard and downw'ard movements of the 
crust of the earth i.s still imperfectly understood. Upheaval might 
conceivably be produced by an ascent of the internal magma, and the 
consequent expansion of the overlying crust by heat ; w'hile depres- 
sion might follow any subsidence of the magma, or its displacement 



EPICENE ACTION] 


GEOLOGY 


659 


to another district. If, as is gineraJly believed, the globe is still 
contracting, the shrinkage at the surface may cau^e both these 
niovcments. Subsidence will Ini in exot'ss, but between subsiding 
trjicts lateral thrust may sulticc to pusli upward intervening more 
solid and stable groiuid ; but no solution of the problem yet jiroposed 
is wliolly witisfactoiy. 

2. Earthquakes. » As this subject is discussed in a separate article 
it will be buflicieiit here to lake note of its moi'e important gt‘ological 
bearings. It was for many centuries taken lor granted that earth- 
i|uakes and volcanoes are due to a common cause. We hsivc seen 
that in classical antiquity they wi're looked on as the n^sults of the 
movements of wind imprisoned wilhiii IJie I'arth. I.ong after this 
notion w^as discarded, and a more scieiitiiic apprecial ion of volcanic 
uction was reached, it was .still thought tliat carthqujikes should be 
regarded as manite stations ol the same source of energy as that 
wlikh displays itself in volcanic cniptions. It is tna- that earth* 
quaki's are frequent in districts of active volcanoes, and they may 
undoubtedly be often due tliere to the explosions of Die magma, 
or to the rupture of rocks caused by its ascent towards the surface. 
But such shock.s are comparatively locrd in lliiur range and feeble 
in their etlects. There is now a general agreement Dial between the 
great w'orld -shaking earthquake's and ^'olcanic phenomena, no 
immediate and intimate ndatioiiship can be traced, though they may 
be conneett'd in ways which are not yet perceived. Some of the 
more recent great eartluiiuikes on laml have jiroved that the wave.s 
of sliock are produced by the sudden rujitiire or collapse of rocks 
undi'r great stra.in, either along lines of previous fracture or of new 
rents in the terrestrial crust ; and lliat such ruptures may occur at 
a remote distance from any volcano. Thus tlii! recent <lisii.sti ous 
San J'lancisco eaith(|uake has been recognized to have re.suJted from 
a slqqiing ot ground along thi' line of an old fault, winch has been 
traced for a long ilistance in Caliiomia. generally parallel to the 
coast. Tlie position ol this fault at the surlace lias long been clearly 
followed by its cliaractei istic topogra))l»y. After the earthquake 
these ‘-nperticial features were found to liave been removed by the 
same cause that had originated fcliem. Tor .some joo m. on th(i track 
of this old fault-line a renewed .slijijung was .seen to liave taken place 
along one or both sides, and the ground at the siirfa,cc wa.s ruptured 
as w'oU a.s di.splaced lionzoii tally. Obviously, the j,ir occasioned by 
the siuiden and simultaneous subsidence ol a portion ol the earlh’.s 
crust several hundred miles long, must b(! far niorc .serious Hum 
eoidd In: produced by an earthquake radiating from a .single local 
\olcaiiui focus. 

Troiu their disastrous ettects on buildings and human livt'S, an 
exaggerated iiuporlaiier has bec'n im])ut<i(i to carlli(jiiaKes as agents 
ot geological change. Experience shows that even ailer a seveie 
shock which may have dcsti'uycd lunuerous towns ami villages, 
together with thousands of their inliabit.jnLs, Dm lace of the country 
has suffered scarcidv any perceptible change, and that, m tlic course 
ot a year or two, when Die ruiiu’d houses and ])rosliMfe trees have 
L»een clean'd away, Utile or no obvious trace of the catastroiihe may 
remain. Among tire more enduring records of a great earthquake 
lu.iy be (•iiumeratctl («) landslips, wliich lay biire hillsides, and some- 
timc.s pond back the cliainage of valleys so as to give rise to lakes ; 
ib) alterations ol the topography, as in hssuniv^of the ground, or in 
the proiliiction of ineiiualities wht-reby Die drainage is affected; 
new vjilli vs and new lakes may thus be formed, wliilc previously 
existing lakes may be emptied; (<) permanent cluinges of level, 
cither ill an upward or dowuiward direction. 

3. Mountatfi-makiiifi.— Tliih subject may be referred to here for 
the striking evidence wdiich it supplies of the importance of move- 
mc n 1 s of the earth ’s ci u.st among geological processes. The structure 
ot a great mountain -chain sucli as the Alps proves that Die crust 
of the earth lias been intensely plicated, crumpled and fractured. 
\ ast pile.s ot seduneiitary strata liavo been folded to such au extent 
as to occupy now only half of their original horizontal extent. I'his 
coipjiiesjion in the Ciise of the Alps has been coinjnited to amount 
to as much as 120,000 metres or 74 English miles, so tliat two points 
on the opposite sid<‘s of that chain have been brought by .so much 
nearer to each other than they were originally befoic the niovemc'nts. 
Besides such intense plication, extensive nqituring of the crust has 
taken place in the same range of mountain,s. Mot only have the 
most ancient rocks been squeezed up into the cential axis ot the 
cliain, but huge slices of them have been lorn aw'aj' from the main 
body, and thrust forward for many miles, so as nov/ actually to 
form the summits of mountains, which are almo.st entirely comjxiscd 
of mucli younger formations. If these colos.sal di.sturbances occurred 
rapidly, they would gi\‘e rise to cataclysms of inconcdvable 
magnitude over the surface of the globe. No record lia.s bec-n dis- 
covered of such accompanying devastation. But whether sudden 
and violent, or jirolonged and gradual, such stupendous up turnings 
ot Die crust did undoubtedly Dike place, as is clearly revealed m 
innumerable natural sections, which have been hud open by the 
denudation ot the cresi-s and sides of the mountains. 

4. Metamorphisw of Pocks (see Metamorphism). — During the 
movements to which the crust of the earth has been subject, not 
only have the rock.s been folded and fractured, but they have like- 
wise, in many regions, accpiired nc;w internal structures, and have 
thus undergone a process of " regional mctaraorphi'.in.*' This 
rearrangement of their substance has been governed by conditions 


whicli arc probably not yet all recognized, but among them w e should 
doubtle.ss include a high temperature, intense ju-essure, mechanical 
movement resulting iii crushing, shearing ami foliation, and the 
presence of w'ati'r in their pores. It is among igneou.s rocks that the 
progressive stages ol mel.imorphi.sin can be most easily traced. 
Their definite original structure and mineral composition aJioid a 
starting-point from which ihv. invihligatioii ma}' be begun and 
]nirsued. Where an igneous rock has b« en iiivadeif by metamori»hic 
changes, it may be obser\ed to have been lust broken clown into 
separate leiiDcfcs, the cores of which may siill retain, with little or 
no alteration, the oriipHal chtiracleristic minerals and crystalline 
structure of the rock. Jictv.ccn these leuluhs, the intervening 
jiortioiis have been crushed down into a jiowdcr or i)aste, wliitli 
seems to have bc'cn squeezed round and past them, and shows a 
laminated arrangement tliat resenildcs the How-struc lure in lavas. 
As the degree or inctamorphism increases, tlu' lenticles diminish in 
.size, and the inuTveiiiiig crii.siied and toJiated matii.x increases in 
amount, until at last it may fcirm the entire nKis.s of the rcK k. While 
the original minerals an* thus broken down, new varieties make 
llit'ir a]>pearanc(\ Of tliesi-, among fhe eai lu*st to juc'senl theinsel\ cs 
are usuallj'’ the micas, that imparl tlieir eharaeteristic silvery slieeii 
t(') the surlaees of tlie folia along wliich they spread. Younger 
felspars, as well as mica, are developed, and there arise also silli- 
inanite, garnet, andalusde and many tUheis. The texture becomes 
mor ‘ coarsely crvstalhne, ami tlii' segregation of the constituent 
miiUTals more definite along the lines ol foliation. Troni the fine^-t 
silky phyihtes a gradual ion may be liaced llirongh snccc-ssix-ely 
cnar.ser inica-scbists, until we reach the a)nlo^.t giamtic texture ot 
the coarsi'st gn('i‘-'M*s. 

Kcgii iinl rhetanunphism has arisen in the Imail of imnmlain- 
chains, ami in any oilier distncl where the deformation ol the ei list 
has been suflicienlly inlensi*. 'I'here is another tyj)e ol alteiafion 
termed ** contaet-Tiu'tamorjdiism,’* which is devidojied aroiiml 
masses of igneous rni k, es]>ecially where these havi* been intruded in 
large bo.sses among stratified fonnations. It is jiarljcilaily dis])Jayed 
around massis rif graiiili*, where .sandstones are found 'illercfl into 
quartzite, sluili's and grils into sc hislose comjvnimh-, and w hei<‘ some- 
tiDU's fossils are still ret ogiii /able among the mctcnnorphic inineral.s. 

DIVISION IL'-EPiGENE OR SUPERFICIAL ACTIO \ 

It is on the surface of the globe, and by the operation of ageiil.s 
working there, that at present Die chief amount of visible geo- 
logical change is efTected. In considering this liram h of infjiii?*)’, 
we are not involved in a jirelim inary difiicully regarding the very 
nature of the agencies as Is the ca.se in the investigation of 
plutoric action. On Die con Inirv, the surface' agents are cann ing 
on their wo.k under our \ery eyes. We can watch it in all its 
stiq^es, measure its progrt'ss, and mark in many ways how 
accurately it represents similar changes whicli, for long ages 
previously, mu.st Iku'c been eflec'bul by the same means. But 
in the systematic treatment of this snlijoct we encounter a 
difficulty of another kind. We discover lli.'il \vhil(‘ the operations 
to be discu.sscd arc numerous and readily ohservabJe, they are so 
interwoven into one great netw'ork that any separation of them 
under different subdivisions is sure to be nune or less arlil'u ial 
and to convey an erroneous impression. While, therefore, under 
the unavoidable ncce.ssity of making use of such a cla.ssilicatiou 
of subjects, we must alw'ays liear in mind tliat it is employed 
merely for convenience, and tliat in nature superficial geologii'al 
action must lx: continually \'iewTd as a whole, since the Wfirk of 
each agent has constant reference to llsal of the others, and is 
not properly intelligililc unle.ss that connexion be kept in view. 

The movements of the air ; Die evaporation from land and 
sea ; the fall of rain, hail .and .snow' ; the flow of rivTis and 
glaciers ; the tide.s, currents and waves of the oci'jiu ; the grow th 
and decay of organized existence, alike on land an<l in the depths 
of the .sea ; — in short, the wdiole circle of movement, which is 
continually in progress upon the surface of our planet, are the 
subjects now to lie examined. It is desiraliJe to adopt some 
general term to embrace the wdiole of this range of inquiry • T or 
this end the word cpigene (Clr. cTri', upon) has been suggested as 
a convenient term, and anlitheti< a] to hypogene (Or. iVd, under), 
or subterranean action. 

A siinjile arraugciiienl of this part of Geological l)ynanii(\s is 
in tlirec sections ; 

A. Air.—T\\v. influence of the atmosphere m d<‘Stroving and 

forming rocks. 

B. Wain , — The gcologiad functions of the rin ulation of 

water through tlie air and between sea and land, and tlie 

action of the sea. 
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C. L//r.— The part taken by plants and animals in preserving, 
destroying or reproducing geological formations. 

The words destructive, reproductive and conservative, 
employed in describing the operations of the epigenc agents, do 
not necessarily imply that anything useful to man is destroyed, 
reproduced or preserved. On the contrary, the destructive 
action of the atmosphere may turn barren rock into rich soil, 
while its reproductive effects sometimes turn rich land into 
barren desert. Again, the conservative influence of vegetation 
has sometimes for centuries retained as barren morass what 
might otherwise have Ijecome rich meadow or luxuriant wood- 
land. The terms, therefore, are used in a strictly geological 
sense, to denote the removal and re-deposition of material, and 
its agency in preserving what lies beneath it. j 

(A) The Air. 

As a geological agent, the air brings about changes partly by its 
component gases and partly by its movements. Its destructive 
action is bolli chemical and mechanical. 'I'hc chemical changes arc 
probably mainly, if not entirely, due to the moisture of the air, 
and particularly to the gases, vajjours and organic matter which 
the moisture contains. Dry air seems to have little or no appreciable 
influence in j>romoting these relictions. As the changes in (juestion 
are similar to those much more abundantly brought about by rain 
they are described in the billowing section under the division on rain. 

Among the more recogni/abli; mechanical changes effected in 
tlu; atmospln^re, on<* of considerable importance is to be seen in the 
result of great and rapid cliangt'S of temperature. Heat expands 
rocks, while cold contra<'ts them. In countries with a great annual 
range ol temperature, considerable dilliculty is sometimes experienced 
in selei.ting building materials liable to be little allected by tlie 
.dleniale expansion and contraction, wliich prevents the joints of 
masonry from rc'inaiiung close and tight. In dry troiiical climates, 
where the days are intensely hot and the nights extremely cold, the 
lapid nocturnal contraction produces a strain so great as to lival 
frost in its influence upon the suriace of exjiosed rocks, disintegrating 
them into sand, <»r causing them to crack or ])C(‘l oit in skins or 
irregular pit'ccs, ])r l.ivingstonc found in Africa (li*’ S. hit., 3.1*' E. 
long.) that surfac<*s ot rock which during the day were heated up to 
137" I'alir., cooleil so rapidly by ia<liation at niglit that, unable to 
sustain the strain of contratiion, they sjflil and threw off sharp 
angular fragiiKsits from a few ounces to 100 or 200 lb in weight. 
In temperate regions this action, though much less pronounced, 
.->lill makes itself felt. In these cliinate.s, however, .and still more in 
high latitudfs, somewhat similar results are bioughl about by frost. 

Bv its motion in wind the air ilrives loose sand over rocks, and in 
course of time abradc's and smoollu's Ihc'in. ” Desert polish is 
the name given to tlie characteristic lustrous surface thus imparted. 
Holes are said to be drillcsl in window glass at Ca]M5 Cod by the s.amc 
.igeiicv. C'avities are now an<l then hollowed out of rocks by the 
gvratiem in them of little fragments of stone or grains of sand kept 
in motion by tlie wind. Hurricanes form im])ortant geological 
agents iijion land in uprcxitiiig trees, and thus sometimes impeding 
tlie ilrain.ige of a country and gi\ing ri^e to the iormation of peat 
mosses. 

'file re]noductive action of the air arises jxirtly from the effect 
of the cliemiial and mechanical disintegration involved in the 
jirocess of “ wealhiTing,” and partly fiom the transporting power 
ot wind and of aerial currents. The la\a*r of soil, which covers so 
much of the surface of the land, is the result of the decay of the 
underlying rocks, mingled with mineral matter blown over the ground 
by wiiul, or washed thither by rain, and with the luouldcring remains 
of plants and animals. The extent to which line dust may be 
traiisportisl ovrr the surface of the hand can hardly be realized in 
countries clothed with a covering of vegetation, though even there, 
in dry weather during sluing, clouds of dust may often be seen 
blown awav by wind from bare ploughed fields. Intercepted by the 
hMves of plants and washed <lown to then roc^ts by rain, this dust 
goes to increase th<^ .soil below. In arid climates, wdiere dust clouds 
are dense and frccpient, enonnoiis cpiantities of fine mineral particles 
are thus Ixirnc along and accumulated. The remarkable deposit 
of " Loess,” which is sometimes more than 1500 ft. thick and covers 
extensive areas in China and other countries, is regarded as <lue to 
the drifting of dust by wind. Again tlie dunes of sand so abundant 
along the inner side of sandy sea-beaches in many different parts 
i>t the world are attributable to the same action. 

(11) H’rth’/. 

In treating of the epigene action of water in geological processes 
it will be convenient to deal first with its oiienitions in traversing 
the land, and then with those which it performs in the .sea. The 
circulation of water from land to sea and again from .sea to land 
constitutes the fundamental cause of most of the daily changes by 
which the surface of the land is affected. 

I. Itain . — Rain effects two kinds of changes upon the .surface of 
the land. It acts chemically upon soils anil stones, and sinking under 


ground continues a great series of similar reactions there. It acts 
mechanically i by washing away loose materials, and thus powerfully 
affecting the contours of the land. Its chemical action depends 
mainly upon the nature and proportion of the substances which, in 
descending to the earth, it abstracts from the atmosphere. Rain 
alway.s absorbs a little air, which, in addition to its nitrogen and 
oxygen, contains carbonic acid, and in minute proportions, .sodium 
chloride, sulphuric acid and other ingredients, especially inorganic 
dust, organic particles and living germs. Probably the most generally 
efheient of these constituents are oxygen, carlionic acid and organic 
matter. Armed with these reagents, rain effects a chemical decom- 
jiosition of the rocks on which it falls, and through which it sinks 
underground. The principal changes thus produced are as follows : 
{a) Oxidation. -Owing to the prominence of oxygen in rain-water, 
and its readiness to unite with any substance which can contain 
more if it, a thin oxidized pellicle is formed on the surface of many 
rocks on which rain falls, and this oxidized layer if not at once 
washed off, sinks deeper until a crust is formed over the stone. A 
familiar illustration of this action is affonhxl by the rust, or oxide, 
which forms on iron when expo.sed to moisture, though this iron 
may be kept long bright if allowed to remain screened from moist 
air and rain, {b) Deoxidation. — Organic matter having an affinity 
for more oxygen decomposes peroxides by depriving them of some 
part of their share of that element and reducing them to protoxides. 
These changes arc especially noticeable among thv. iron oxides so 
abundantly diffused among rocks. Hence rain-water, in .sinking 
through soil and obtaining such organic matter, becomes thereby 
a reducing agent, (c) Solution. — This may take place either by the 
simple action of the water, as in the .soluiion of rock-salt, or by the 
influence of the carbonic acid present in the rain, {d) Formation of 
Carbonates. — A familiar example of the action of carbonic acid 
in rain is to be seen in the corrossion of exposed marble slabs. The 
carbonic acid dissolves some of the lirrif*, which, as a bicarbonate, 
is held in solution in the carbonated water, but is deposited again 
when the water loses its carbonic acid or eva])orates. It is not 
merely carbonates, however, which are liable to this kind of destruc- 
tion. Even silicates of lime, potash and .soda, combinations existing 
abundantly as i on.stituents of rocks, are attacked; their silica is 
liberated, and their alkalis or alkaline earths, becoming carbonates, 
are removed in solution, (r) Hydration. — Some minerals, containing 
little or no water, and therefore called anhydrous, when exposed to 
the action of the atmosjiliere, absorb water, or become hydrous, 
and are then usually more i>rone to lurtlier change. Hence the rocks 
of which they form part become disintegrated. 

Besides the reactions here enumerated, a considerable amount of 
decay may be observed as the result ol the presence of sulphuric 
and nitric acid in the air, especially in that of large towns and 
inaniifucluring districts, wlicrc much coal is consumed. Metallic 
surface's, as wc'll as various kinds of stom*, arc there corroded, while 
the mortar of walls may often be observed lo be slowly swelling out 
and dropping oft, owing to the conversion of I lie lime into sulphate. 
Great injury is likewise done from a similar cause to marble monu- 
ments in exposed graveyards. 

The general result of the disintegrating action of the air and of 
rain, including also that of jilants and animals, to be noticed in the 
sequel, is denoted by the terra ” weathering.” 'J'he amount of decay 
depends partly on conditions of climate, especially the range of 
temperature, the abundance of moisture, height above the sea and 
exposure to prevalent winds. Many rocks liable to be saturated 
with rain and rapidly dried umler a warm sun arc apt to disintegrate 
at the surface with comparative rapidity. The nature and progress 
of the weathering are mainly governed by the composition and 
texture ot the rocks ex]m.se<l to it. Rocks composed of particles 
liable to little chemical change from the influence of moisture are 
best fitted to resist weathering, provided they possess sufficient 
cohesion to withstand the mechanical processes of disintegration. 
Siliceous sandstones are excellent examples of this permanence. 
Consisting wholly or mainly of the durable mineral quartz, they arc 
I sometimes able so to withstand decay that buildings made of thtjm 
j still retain, after the lapse of centuries, the chisel-marks of the 
! builders. Some rocks, which yield with comparative rapidity to 
the chemical attacks of moi.sture, may show little or no mark of 
disintegration on their surface. This is particularly the case with 
certain calcareous rocks. Limestone when pure is wholly soluble 
in acidulated water. Rain falling on such a rock removes some of it 
in .solution, and will continue to do so until the whole is di.ssolved 
away. But where a limestone is full of impurities, a weathered crust 
i of more or less insoluble particles remains after the solution of the 
calcareous part of the stone. Hence the relative purity of limestones 
may be roughly determined by examining their weathered surfaces, 
where, if they contain much sand, the grains will be seen projecting 
from the calcareous matrix, and where, should the rock be very 
ferruginous, the yellow hydrous peroxide, or ochre, will be found as 
a powdery crust. In limestones containing abundant encrinites, 
shells, or other organic remains, the weathered surface commonly 
presents the fossils standing out in relief. The crystalline arrange- 
ment of the lime in the organic structures enables them to resist 
disintegration better than the general mechanically aggregated 
matrix of the rock. An experienced fossil collector will always 
search well such weathered surfaces, for he often finds there, delicately 
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picked out by the weather, minute and frail fossils which are wholly 
invisible on a freshly broken surface of the stone. Many rocks 
weather with a thick crust, or even decay inwards for many feet or 
yards. Basalt, for example, often shows a yellowish-brown fer- 
ruginous layer on its surface, formed by the conversion of its felspar 
into kaolin, and the removal of its calcium silicate as carbonate, 
by the hydration of its olivine and augite and their conversion into 
serpentine, or some other hydrous magnesian silicate, and by the 
conversion of its magnetite into limonite. Granite sometimes shows 
in a most remarkable way the distance to which weathering can 
reach. It may occasionally be dug into for a depth of 20 or 30 ft., 
the quartz crystals and veins retaining their original positions, while 
the felspar is completely kaolinized. It is to the endlessly varicKl 
effects of weathering that the abundant fantastic shapes assumed 
by crags and other rocky masses are due. Most varieties of rcx:k 
liave their own characteristic modes of weathering, whereby they 
may be recognized even from a distance, 'l o some of these features 
reference will be made in Part VTIT. 

The mechanical action of rain, which is intimately bound up with 
its chemical action, consists in washing off the" fine su]Hjrficial 
particles of rocks whicli have been corroded and loosened by the 
process of weathering, and in thus laving op<‘n fresh j)ortions to the 
same influences of decay, 'the detritus so removed is partly carried 
<lown into the soil w'hich is thereby enriched, jiartly held in suspension 
in the little runnels into which the rain-droj)s gather as they begin 
to flow over the land, i>artly pushevl downwanis along the surface 
ol sloping ground. A good deal ol it finds its way into the nearest 
brooks and rivers, which arc conse^pienlly made muddy by heavy 
rain. 

It is natural that a casual consideration of the subject should lead 
to an impression that, though tlic general result of the fall of rain 
upon a land-surface must lead to some amount of disintegration and 
lowering of that surface, the process must be so slow and slight as 
hardly to be considered of much importance among geological 
operations. But further attention will show such an impression to 
be singularly erroneous. It loses sight of the fact that a changi* 
which may be hardly ai»preciable within a hum.an lifetime, or even 
within the coinjiaratively brief sjian of geological time embraced in 
the compass of human history, may nevertlieless become gigantic 
in its results in the course of immensely protracted periods. An 
instructive lesson in the erosive action of rain may be found in llie 
lulled and channelled surface of ground lying under the drip of tin* 
eaves of a cottage. The fragments ol stone and pebbles of gravel 
that form part ol tlui soil can tluTo be seim sticking out of the ground, 
lK«.nise being hard tliey resist the inqietus ol the falling drops, 
protecting for a tinn* the earth Inmealh them, while that Avhich 
surrounded and covered them is washed away. From this familiar 
illustration the observer inav a<lvance through every stage in the 
disappearance of materi.d which once cov<‘n*d the surface, until he 
comes to examples where onee continuous an<l thick sheets of soliil 
rock have been reduced to t'l few Iragnients or liiive been <*ntirelv 
removeil. Since the whole land surtare over which rain falls is 
exposed to this waste, the superhcial ( overing of ilecayed rock or 
soil, as Hutton insisted, is constantly, though imperceptibly, travel- 
ling outward and downward to the sea. Tn this process of transpoit 
rain is an important carrying agent, while at the sam«‘ time it serves 
to connect the work of the other disintegrating forces, and to make 
it conducive to the general degrailation of the land. Though this 
det:ay is general and constant, it is ol^vionsly not unilorm. In some 
places where, from the nature of tin* rcKk, from the flatness of the 
ground, or from other causes, rain works under great difficulties, 
the rate of waste may be extremely slow. In other ])hKes it may 
Iw rapid enough to be a]ipreciable Irom year to year. A survey ot 
this dejmrtment of geological acti^ ity shows how unequal wasting 
by rain, combined with the operations of brooks .md rivers, has 
produced the details of the present relief of the land, those tracts 
where the destruction has been greatest lorming hollows and valleys, 
others, where it has been less, rising into ridges and hills (Part VTIT.). 

Rain-action is not men*Iy destructive, but is accompanied with 
reproductive effects, chief of which is the formation ol soil. In 
favourable situations it has gathered togetlier accniii illations of loam 
and earth from neighbouring higher ground, such as the ” brick- 
earth," " head," and " rain-wash " of the .snulh of Englfind— earthy 
deposits, .sometimes full of angular stones, derived from the sul>;ienal 
waste of the rcM:ks of the neighlx^iirlKKul. 

2. Underground Water. — Of the rain which falls upon the land 
one portion flows off into brooks and rivers by which the water is 
conducted back to the ocean ; t>ic larger part, however, sinks into 
the ground and disappears. Tt is this latter ])art which has imw 
to be considered. Over and above the proportion of the rainfall 
w'hich is absorbed by living vegetation and by the soil, there is a 
continual filtering down of the water from tht* surface into the* rocks 
that lie Mow, w'hcrc it partly lodges in pores and intcrstic<»s, and 
partly finds its way into subterranean joints and fissures, in which 
it performs an underground circulation, and ultimately issues once 
more at the surface in the form of springs (<7.7'.). In the course of 
this circulation the water performs an important geological task. 
Not only carrying dowm with it the substances which the rain has 
abstracted from the air, but obtaining more acids and organic 
matter from the soil, it is enabled to effect chemical changes in the 
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rocks underneath, and especially to dissolve limestone and other 
calcareous formations. So considerable is the extent of this solution 
in some places that the springs which come to the surface, and begin 
there to evaporate and lose some of tlieir carbonic acid, contain more 
dissolved lime than they can hold. I'liev consequently deposit it 
in the form of calcareous tuff or sinter ((/j-.). Other subterranean 
waters issue with a large proportion of iron-salts in solution which 
form dc])osits ol ochre. The various mineral springs so largely 
made use of lor the mitigation or cure ol diseases owe their pro- 
perties to the various salts which they have dissolved out of rocks 
underground. As the result of prolonged suhterranean solution in 
limestone districts, passages and caves sometimes of great 

width and length, are formed. When these lie near the surface their 
roofs sometimes fall in and engulf brooks and rivers, which then 
flow; for some way untlergroiind until the tunnels conduct them back 
again to daylight on some lower ground. 

Besides its chemical activity w'ater exerts among subterranean 
rocks a mechanical influence wdiich leads to inq^irtant c hanges in 
the topography of the .surface. In reniox mg the mineral matter, 
either in solution or as tine sediment, it soinelinies loosens the support 
ol overlying masses of rock whicii may ultiinately give way on sloping 
ground, and rush down the declivities in the lonn ol landslips. 
These destructive effects are sjx'cially Jre(|uent on the sides of valleys 
in mountainous countries and on lines of .sea-cliff. 

3. Brooks and Jiiuers. — As gecjlogical agents the* running w'aters 
on the face* of the land play an important part in epigene 
change's. Like rain and springs they have* both a clieinual and a 
tni^chanical action. I'he latter receives most atti'iiticni, as it un- 
doubtedly is the more iniportanl ; hut the Jormer oughl not to l>e 
omitleci in any survey ol the general waste ol the earth’s surface. 
The water of rivers must possess the powers of a chemical solvent 
like rain and springs, though its acTiial work in tliis respect can Im* 
less easily measured, s»*eing that river water is directly ilerived from 
rain and springs, and mressarilv contains in solution mineral siib- 
stani'-es supplietl to it l>y them and not by its own operatirm. Ni'ver- 
theless, it is somi'times (‘usy to prove that streams dissolve eliemically 
the rocks of their channels. 'Phiis, in limestone distric ts the base 
of the cliffs of river ravines may be* found c*alen away into lunnc'L, 
arches, and overhanging projections, presenting in' tlu'ir smooth 
surfaces a grc'at contrast to llie angular jointed laces of the same* 
rock, whert‘ now exposed to the influence only ol the wc'ather on the 
higher ])iirts of the cliff. 

The mechanical action ol rivc'rs consists (w) in lrans]>orting mud, 
sand, gravc‘1 and blocks o! stone from highei to Iowct levels-; {h) 
in using these loose inaterMls to widen and deepen theii channels 
by erosion ; (/) in dc'positing then load ol dc'tritus w'hi*n‘ver jjossiblc' 
aiid thus to make newv gc'ologual formations. 

(7#) Traus^uyvtmg l*own . I<i\ ei -watcT is distinguislu'd Irom that 
of springs by bc'ing le ss Iran ,|>,uent, hc-canst* it lontains more or less 
mineral matter in suspension, den\<<l miunls Irom what is washed 
down bv rain, or carricci ni bv brooks, but partly also Irom the 
abrasion ol tlic' water -channels by the erosi\e action ol the rixers 
themselv^cs. 'I'hc* progic'ss ol this burden ol detritus ina\ be instnii- 
tivcly followed Irom the inountain-li ilnitaries ol a ri\er down to 
the mouth of the main stream. In the high grounds the water- 
courses may be obs(*r\’ed to bc' checked with large traginents ol rock 
disengaged from the c liffs and crag.s t>ii c*it her side. '1 rat ed downwards 
the blfK-ks are seen to become' gradually smaller and more ronndc'd. 
They are ground against each other, and upon the roeky sides and 
liotloni of th(' channel, getting more and irv're leduied a*-’ they 
descenci, and at the same time* abrading the* rocks ove r or against 
which the y are driven. Hence' a great de*al ot debris is firoelneed, 
and is sw'epl alr>ng by the onward and downvvaiel movement ol t lie- 
water. The* finer jiortions, sucli as muej and line* .sand, are carried 
in snsj)ension, and impart the' charactc'nslK tiirhidity to rivei- 
water ; the coarser .sand and gravel ar*- driven .along the* rivei 
l>ottoin. 'rill' j)roportion of suspended mineral niattei has been 
ascertained w'ith more* or le.ss pree isioii for .1 number of rivers. As 
an illustrative example ol a river chaining a vast area witli different 
climates, forms ot snil.'iee and geological structuie* tlie lMissi.s.sij:)j)i 
may be cile'tl. 'i'be* ave*rage pro]M)rtion ol sediment in its water was 
asccrtaiiK'd by Hiiinphreys anel .M)l>ot to be- by weight or 

nd'iio by volume, 'riic'se* engineers lf)iin(l th.it, in addition to this 
suspended material, coarse* detritus is constantly being jnished 
forw'.ard along the' bed ol the rive'r into the f'.iilt oi Me.'xico, to an 
amount which they estimated .it alioiit 7;, 0,000, 000 cubic ft. of 
sand. e,arth and gravel ; they conclneh'd th.it the Mississippi carrie's 
into the gull every year an amount of nic'i lianicaily transported 
.sediment sufficient to make a pri-.ni one .scjuare mile in area .aiul 
268 tt. in height. 

{h) E.vtanaUng Bower It i-- by ine'.'ins of tlie .sand, gravel and 
stones which they drive against tlie sides and liottoins of their 
channels that streams have hollow'ed out the beds in vvhicli they 
flow. \ot only is tfie coar.se detritus reduced in size hy the- trie tion 
of the stones against eac h other, lull, at the same* time*, these* in.'ite*ria.ls 
.abrade flic rocks against which they are driven by the; current. 
Where, ow’ing to the shape of the bottom ol the channel, the stones 
.arc caught in eddies, and are ke])t w'hirling round the re, they become 
more and more* worn dowm themselveis, and at the same time scour 
out basin-shaped cavities, or " pol-lioles," in the solid rock below. 
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The uneven bed of a swiftly flowing stream may in this way be 
honeycombed with such eroded basins which coalesce and thus 
appreciably lower the surface of the bed. The steeper the channel, 
other conditions being equal, the more rapid will be the erosion. 
Geological structure also affects the character and rate of the excava- 
tion. Where the rocks are so arranged as to favour the formation 
and persistence ol a waterfall, a long clia»sm may be hollowed out 
like that oi the Niagara below' the falls, where a hard thick bed of 
nearly flat limestone lies on softer and more easily eroded shales, 
riu; latter are scooped out from uuderneath the limestone, which 
from time to time breaks off in largo masses an<l the waterfall 
gradually retreats up stream, W'hilo the ravine is proportionately 
lengthened. To the excavating power of rivers the origin of the 
valley systems of the dry IcTiuJ must Ik? mainly assigned (see Part 
VIII.). 

(0 Rt>f>roduc(ivc Pnwrr. - So long as a stream flow’s over a steep 
declivity its velocity suthof*s to k<*ep the sedirneiit in suspension, 
but when from any cause, such as a diminution of slope, the velocity 
is checked, the transporting power is lessened and the sediment 
begins to fall to the bottom and to remain there. Hence various 
river-formed or " alluvial ” deposits are Uiid down. These some- 
times cover considcTalile spaces at the foot of mountains. 1 'he 
floors of valleys are strewn with detritus, and their level may thereby 
be sensibly raised. In floods the ground inundated on cither side 
of a stream intiTceyits some part of the detritus, which is then spread 
over the flood-plain and gradually heightens it. At the same time 
the stream continues Id erode the tdiaiincl, and ultimately Ls unable 
to reach llie old flood-plain. It consequently forms a new plain at 
a lower level, and thus, by degrees, it comes to be flanked on either 
side by a series ol suecessive terraces or platforms, cath of which 
murks one of its former levels. Where a river enters a large body of 
W'ater its current is checked. Some of its sediment is consequently 
dropped, and by slow accumulation forms a delta (q.v.). On land, 
every lake iu mciintain districts furnishes instances of this kind ol 
aJluviiiin. But the most important deltas are those formed m the 
sea. at tlie mouths ot the largei rivers of the glolic. Otf many coast- 
lines th<^ dctritu.s w’aslied from the laud gathers into bars, which 
enclose long strips of water more or less cximpletely separated from 
the sea outsifle and known as lagoons. A chain of such lagoon- 
barriers stretches for hundreds of miles round the (iulf of Mexico 
aiul tlie eastern shoves of the United Stales. 

Lakes. — 'riu'sc sheets of \vat<‘r, < oiisidered as a whole, do not 
belong to the normal system of drainage on the land whereby valleys 
ar<‘ I'xcavated. On tli<‘ contrary llioy are exceptional to it; for 
the constant t(‘ndcncy of running water is to hll them up, or to drain 
them by ivearing down the barriers that contain them at their 
outflow. Some ol them are relerabic to movements of the lerrestrial 
crust whereby depressions arise on the surface ol the land, »■. has 
been noted alter earlluiuakcs. OtIuTS l^a^'c arisen Irom solution 
such as that ol rock salt or of limestone, the removal of which by 
uiKlcnground water lauses a subsidence of the ground aliove. A 
third type of lake-husiii occurs in regions that are now or have once 
been .subject to the iTOsivc action of glaciers (sec uiuler next sub- 
ilivision, Jenesfiia! Ire). Many small kikes or tarns have been 
causeil by the deposit ol debris across a \‘allcy as by landslips or 
moraines, (oiisuleri’d from a geological point of view', lakes perform 
an irnporlani timctioii in regulating the tlrainage of the ground below 
their outfall and diminishing the tlestruclive etlects ol floods, in 
filtering the water received from their allluent streams, anti 111 
providing undisturbed aivas ot de]»osit in which thick and extensive 
lacustrine formations may lie accumulated. In the inland basins I 
ol some dry climates the laki-s .ire salt, ow ing to excess of evapoiution, 
and llu'ir bottoms become the sites ol chemi< ;d di’posits, particularly 
of chlorides of sodium and magnesium, and calcium sulph.ite and 
carbonate. 

«>. Tetrestiia! he.- T-acli of the lorms .'issiimed by Irozeii water 
has its own charae.teristic action in geological proces.ses. ITost has 
a powerful inllueuce in breaking up damp soils and surfaces of stone 
in the pores or iT.a ks ot which moisture has lodged, i'hc water in 
treezing expand.s, and in su doing ]>u.shes asunder the comjioncnt 
particles of soil or stone, or widens the space between I he w'alls of 
joints or (Tcviees. When the ice melts the loosened grains remain 
apart reatly to be \^ashed away by rain or blown otf bv wind, while 
by tlie widening of joints large blocks of rocli are detached from 
the faces of clills. Where riviTs or Jakes are froz<*n over the ice 
exerts a markeil pres.surc on their banks; and when it breaks up - 
large .sheets of it are driven ashore, pushing up quantities of gravel j 
and stones above the level ol the water. Tlie piling up of the dis- ' 
nipted ice against obstructions in nviM's ponds back the water, and 1 
ollen leads to destriictix e tloo<ls wlieii tlie i< e barriers break. Where | 
the ice has tormed umnd lioulders iu shallow water, or at the bottom * 
( ' anchor-ice d may htt these* up when the frost givf'S way, | 
and may transport them leir some distance. Ice formed in the ■ 
atmosphere, aiul descending to the ground in the form of hail, often ' 
rouses great destruction to vegetation and not infrequently to 
animal life. Where the froz<*n moisture reaches the earth as snow. 
It serves to protect rock, soil and vegetation from the effects of 
frost ; but on sloping gmutid it is apt to give rise to destructive 
avalanches or I.indslips, while indirectly, by it.s rapid melting, it 
may cause s<*rious floods in rivers. 

But fhe most striking geological work performed Iiy terrestrial 


ice is that achieved by glaciers {q.v.) and ice-sheets. Those vast 
masses of moving ice, when they descend from mountains where the 
steeper rocks are clear of snow, receive on their surface the debris 
detached by frost from the declivities above, and bear these materials 
to lower IcveJs or to the soa. Enormous quantities of rock-rubbish 
arc thus transported in the Alps and other high mountain ranges. 
When the ice retreats thi* boulders carried by it are dropped where 
it melts, and left there as memorials of the former extension of the 
glaciers. Evidence of this nature proves the much wider extent of 
the Alpine ice at a comparatively recent geological date. It can 
also be shown that detritus from Scandinavia has been ice-borne to 
tlie south-east of linglaiid and far into the heart of Euro]>e. 

The ice, by means of grams of sand and pieces of stone which it 
drags along, scores, scratches and polishes the surfaces of rock 
underneath it, and, in this way, produces the abundant fine sediment 
I that gives the characteristic milky appearance to the rivers that 
issue from the lower ends of glaciers. By such long-continued 
attrition the rocks are worn down, portions of them of softer nature, 
or where the ice acts with especial vigour, are hollowed out into 
cavities which, on tlie disappearance of the ice, may be filled with 
water and become tarns or lakes. Rocks over w'hich land-ice lias 
paissed are marked by a peculiar smooth, flowing outline, which 
forms a contrast to the more rugged surface jirodiiccd by ordinary 
weathering. They are covered w^th groovings, which range from 
the finest striae left by sharp grains of sand to deep nits ground out 
by blocks of stone, riic tT<*iui ot these markings shows the direction 
in W’hich the ice flowed. By their evidence the position and move- 
ment of former glaciers in countries from which the ice has entirely 
vanished may be clcarlv determined (see (‘iT.acial 1’ekiod). 

6 . The Sea.- - The physical features of the sea lure discussed in 
separate article's (sec Oe ean and Or.fANonRAPiiy). Ihe sea must 
be regarded jus the great regulator of temperature and climati* over 
the globe, and as thus exerting a profound influence on the distribu- 
tion of plant and animal life. Us distinctly geological work is partly 
erosive and partly reproductive. As an eroding agent it must to 
some; extent effect t hcmical decompositions in the rocks and si'di- 
ments over which it spreads ; but these changes have not yet been 
satisfactorily studied. Undoubtedly, its chief destructive power 
is ot a mechanical kind, and arises from the action of its waves in 
beating upon shore-cliffs. By the alternate compres.sion and 
expansion of the air in crevices of the rocks on ivhich heavy breakers 
fall, and by the hydraulic pressure wdiich these masses ot sca-watc.r 
exert on the walls ol the fissures into wliich they rush, large ma,s.scs 
of rock are loosened and detached, and caves and tunnels aic drilled 
.'ilong’ the base ol si’a-cliffs. Trobahly still more efficacious are the 
blows of the loose shingle, which, caught up and hurled forward by 
the waves, falls with great force upon the .shore rocks, battering 
them as Avitli a kind of artillery until they are W’orn aw'ay. 'I'he 
smooth surfaces of tlie rocks within reach of the waves coiilrasied 
with their jiiigular forms above that limit l>ear w'itne.s.s to the amount 
of waste, w’hilc the rounded forms ot the boulders anrl shingle show 
that they too arc being continually reduced in size. Thus the sea, 
by its action on the coasts, produces much sediment, w'hich is swept 
away by its waves and currents and strewn over its floor. Besides 
this material, it is constantly receiving the lino silt and .sarul carried 
down by rivers. As the floor of the ocean is thus the hnal recejitaclo 
tor the waste of the land, it becomes the chief ora on the .siirfaci' of 
the globe tor the accumulation of new stratified lornnitions. And 
such has been one ol its gnat functions since the beginning ol 
geological time, as is proveil by the jocks that lorm the visible part 
ol the earth’s crust, anti consist m great jiart of marine deposits. 
Chemical precipitates take place inoic especially in enclosed jiarts 
ot the sea, where conci'iitration ot the water by evajHiration can bike 
place, and w'here layers of .sodium chloride, calcium sulphate and 
carbonate, and other salts are laid dowui. But the chief marine 
accumulations are ol detntal origin. Near the land and lor a variable 
thstance cxteiifliiig sometimes to 200 or ^00 m. from shore the 
deposits consist chiefly of sediments derived from the w’astc of the 
land, the finer silts being transported farthest from their source. 
At greater depths and distances the ocean floor receives a slow' dejKisit 
ol exceedingly line cliiy, which is believed to be derived from the 
decomposition of pumne and v’olcaiiic dust from insular or sub- 
marine volcanoes. Wide tracts of the bottom arc covered w’itli 
various forms of ooze derived from the accumulalJon of the remains 
of minute organisms. 

(C) Life. 

Among the agents by which geological changes are carried on 
upon the .surface of the globe li\ ing organisms must be enumerated. 
Both plants ami animal.s co-operate with the inorganic agents in 
promoting the ilcgradalioii ol the land. In some cases, on the other 
hand, they protect rocks from decay, while, by the accumulation of 
their remains, they give rise to cxten.sive formations Ixith upon the 
land anil in the sea. riieir operations may hence be de.scribed as 
alike destructive, conservative and reproductive. Under this head- 
j mg also the influence ol Man as a geological agent deserves notice. 

I (rt) Plofits . — Vegetation promotes the disintegration of rocks and 
I soil in the following ways: (i) By keeping the surfaces of stone 
; moist, and thus promoting Ixith mechanical and chemical dissolution, 
I as LS especially .shown by liverworts, mos.ses and otlier moisture- 
' loving plants. (2) B\' producing through their decay carbonic and 
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other acids, whicli, togetlicr with decaying organic matter taken up 
by passing moisture, become potent in ehecling the chemical decom- 
position of rocks and in promoting the disintegration of soils. (3) 
By inserting their roots or branches betw'een joints of rock, which 
are thereby loosened, so that large slices may be eventually wedged 
off. (4) By attracting rain, as thick woods, forests and jieat-mosses 
do, and thus accelerating the general waste of a country by running 
water. (5) By promoting tlu‘ decay of diseased and dead jilants and 
animals, as when fungi overspread a damp rotting tree or the carcase 
of a dead animal. 

That plants also exiTt a coti-servative influence on the surface ot 
the land is shown in various ways, (i) The formation ol a stratum 
of turf protects the soil and rocks uiideriieatli from being rapidly 
disintegrated and washed away t)y atmospheric action. (2) Many 
plants, even without forming a layer of turf, serve by their roots or 
branches to protect the loose sand or soil on which they gi-ow' from 
being removed by wind. 'I'he common saiid-carex and other arenace- 
ous plants bind the loose sand-dunes of our coasts, and give them a 
permanence, which would at once be destroyed were tJie sand laid 
bare again to storms. The growth of shrubs and brushwood along 
the course of a stream not only keeps the alluvial banks from being 
so easily undermined and removed as would otherwise be the case, 
but .serves to arrest the sediment 111 floods, filtering the water and 
thereby adding to the height of the flood j)lain. (3) Some marine 
plants, like the calcareous nnlli]iores, afford jnotection lo .shore 
rocks by covering them with a hard incrustation. The tangles and 
.smaller Fuci which grow aliundantly on the littoral zone break the 
force of the waves or diminish the elk*cts of ground swell. (4) 
Forests and brushwood protect the soil, c'spccially on .slopes, from 
being washed away by rain or jilonghed up by av^alanches. 

Plants contribute by tfie aggregation of their remains to the 
formation of stratified dejiosits. Some marine algae which secrete 
carbonate of lime not only encrust rocks but give rise to sheets of 
submarine limestone. An analogous part is played in fresh-water 
lakes by various lime-secreting plants, sucli as Chara. Long-con- 
tinued growth of vegetation has. in some regions, produced thick 
accumulations of a dark loam, as in the black cotton soil {retiur) of 
Tmlia, and the black earth {ichernozom) of Russia. i*eat-nio.sses 
are formed in temperate and arctic climates by the growth of marsh- 
loving j)lants, sometimes to a thickness of 40 or 50 ff. In tropical 
regions the mangrove swamps on low moist shores form a dense 
liingle, sometimes 20 m. broad, which jirotects these shores from the 
!,ea until, bv the arrest of sediment and the constant contribution of 
decayed vegetation, Ihe .spongy giound is at last turned into firm 
soil. Some ])lants (diatoms) can abstrac.t silica and build it into 
their framework, so that their remains form a siliceous dejiosit or 
ooze which covers sjiaces of the deep sea-floor estimated at more 
than ten millions of square miles in extent. 

(/») Auimals . — 1 hese exert a destructive influence in the following 
ways' (i) Bv .seriously n fleeting the composition and arrangement 
of the vegetable soil. Worms bring up the lower iiorttons of the 
.soil to the surface, and while thus jiromoting its fertility increase 
its liability to be washed away by ram. Burrowing animals, by 
throw'iiig up the soil and subsoil, expose these to be dried and blown 
away by the wind. At the same time their snliterranean passages 
serve to drain off the superficial water and to injure the stability 
of the surface of the ground above them. In Britain the mole and 
rabbit are familiar exanijiles. (2) By interfering with or even divert- 
ing the flow of streams. Tims beaver-dams check tlic current of 
water-courses, intercept floating materials, and sometimes turn 
streams into new channels, 'fhe embankments of the Mississippi 
are sometimes weakened to such an extent by the burrowings of the 
cray-fish as to give way and allow the river to inundate the sur- 
rounding country. Similar results have ha]>pened in Kuropo from 
subterranean operations of rats. (3) Some inollusca bore into stone 
or wood and by the number of contiguous pei*forations greatly 
weaken the material. (4) Many animals exercise a niinoiisly 
destructive influence upon vegetation. Of the numerous plagues 
of this kind the locust, phylloxera and ('dorado beetle may be cited. 

The mo»^t imporl.ant geological function performed by animals is 
the formation of new deposits out of their remains. It is chiefly by 
the low’cr grades of the animtal kingdom that this Avork is accom- 
plished, especially by molluscs, corals and foraminifera. Shell-banks 
are formed abundantly in such comparatively shallow and enclosed 
basins as that of the North Sea, and on a much more extensive scale 
on the floor of the We.st Indian sccis. Bv the coral polyps thick 
masses of limestones have been built iqi in the warmer seas of fhe 
globe (see Coral Rfefs). The floor of the \llantic and other oceans 
is covered with a fine calcareous ooze derived mainly from the 
remains of foraminifera, while in other regions the Ijottom shows a 
siliceous ooze formefl almost entirely of racliolaria. Vertebrate 
animals give rise U» phosphatic flejiosils formed sometime-s of their 
excrement, as in guano and coj)rolitcs, sometimes of an accumulation 
of their bonc*s. 

if) Man. — No survey of the geological workings of plant and 
animal life upon tlie surface of the gloln* can be complete which does 
not lake account of the influence of man — an influence of enormous 
and increasing consequence in physical geography, for man has 
intrcKluced, a.s it were, an element of antagonism to nature. His 
interference shows itself in his relations to climate, where he has 


affected the meteorological conditions of ditlereul countries : (1) 
By removing forests, anti laying bare to tlic sun and winds aicas 
which were previously kepi cool and damp under trees, or which, 
lying on the Ice side, were protected from tempests. It is supposed 
that the wholesale destruction ol the woodland.*; formerly existing 
in countries bordering the Medilerrancan has been in part the cause 
of the present desiccation ol these districts. (2) By drainage, w hereby 
the ilLschargetl rainfall is rapidly removed, and the evaporation is 
lessened, with a consequent diminution of raiiikdl and some increase 
in the general temperature of a country. (3) Bv the other processc-. 
of agriculture, such as the transformation ol nioor and bog into 
cultivated Iciiid, and the clothing of bare hillsides with green crops 
or plantations of coniferous and hardwood trees. 

Still more obvious are the results ol human interference with the 
flow of water: (1) By increasing or diminishing the rainfall man 
dinjctly affects the voUimc of nveis. (2) By Ins drainage operations 
he makes llie rain to run olf more rajiiclly than btdoie, and (hereby 
incrcaso.s the magnitude of floods and ol the destruction lausrd by 
them. (3) By w'clls, bores, mines, or other subterranean works he 
interfert's with the underground waters, and con.setpiently wilh the 
discharge of springs. (4) By embanking rivers la* confine.s them to 
narroAV channels, somelimcs inci easing their scemr, and enabling 
them to carry their .sediment further seaward, sometimes causing 
them to deposit it over the plains and raise their level. (5) By his 
engineering operations for water-supply he abstracbi watei Irom its 
natural basins and depletes the streams. 

fn many ways man alters the aspect of a country ; (1) Uy i hanging 
forest info bare mountain, or clothing bare mountains vvilh barest. 

(2) By jiromoting the growth or causing <he removal of peat -mosses. 

(3) B\ heedlessly uncovering sand-dunes, and theicby setting in 
motion a process of destrnclion w'hich may convert hundreds of 
acres of fertile land into waste sand, or by priidentlv planting the 
dunes witli sand-loving vegetation and thus arresting their landw’ard 
progre.is. (4) Bv so guiding the course of rivers as to make them 
aid him in reclaiming waste land, and biinging it under cultivation. 
(5) By piers and bill walks, wdiereby the ravagt‘s of the sea aic 
stayed, or by llie tlionghtless removal trom the beach of stones 
which the waves had themselves thrown iiji, and which would have 
.served for a time to ]>rotect the land. ((>) By lorming new deposits 
either designedly 01 incidentally. The roads, bridges, canals, 
raihvays, tunnels, villages and towns wulh which man has covered 
the surface of the land will in many cases form a ]>eniKinent record 
of his presence. I’nder his harul the whole surtaee ol ciMlized 
countries is very slowdy roverer) with a stratum, eitli»'i lormeil 
wdiolly by him or due in gieat measure 10 his ojuTnlions and eou- 
taining many relics of his j)re.seiice. 1‘he .soil of tim lent towns has 
been increased to a depth (if many le' t by their suctessive d» stni( - 
tions and renoi ation.s. 

Perhaps the most subtle of human iiifliumces are to be seen in th(^ 
di.slribution of plant and amm.al hie upon the globe. Some ol man's 
doings in this domain an* indeed ])lain enough, siich as the extirpation 
of wild animals, the diminufiem or de.struction ot .some forms of 
vegetation, the intiodiiclion of plants and animals useful to him.sell, 
and especially the enormous predominaiu e giv<‘n bv him to the 
cereals and to the spread of sh(M*]) and rattle. But no ‘-ik h extensive 
disturbance (ff the normal C(mditions of the distribution of life (an 
take place without carrying with it many scrondary etfetds, and 
setting in motion a wide cycle of change and of reaefion in tin* 
animal and vi^getable kingdoms. b‘or example, fhe incessant 
w'^arlure waged by iriati against birds and beasts of prey in di.sfra ts 
given up to tlie chase leads scmielimes to unforeseen results, riio 
w'Ccik game is allow'^ed to live, wiiich w'oiild otlu'rwise be killed <Uf 
and give more 1*00111 for the healtliy remainder. Other animals 
which feed perhaps on llie same materials as (he game are bv the 
same cause permitled lo live unchecked, and thereliy to act as a 
further hindrance to the .s])rcad of the profcited sjxxies. But ttie 
indirect results of man’s interference with the K'gime of plants and 
animals still require much pnffonged observation. 

PaKT V.—CkOTECTONIC OR StRI'CTURAL CjEOLOCV 

From a study of the nature and composition of minerals and 
rocks, and an investigation of the different agencies by which 
they are formed and modified, the geologist proceeds lo inquire 
how these materials luive iwen put together so as to build up the 
visible part of the cartld.s crust, lie .soon aocertains that they 
have not been thrown together wholly at random, Vmt that they 
show a recognizable ord(‘r of arrangement. Some of them, 
especially those of most recent growth, remain in their origitml 
condition and position, but, in jiroportion to their anti(juit\, 
they generally f)re.senf increasing alteration, until it may no 
longer be possibh* to tell what w^as thrir pristine state. As hy 
far the largest accessible portion of the terrestrial eni.st consistsnf 
stratified rocks, and as these furnish clear evidence of most of the 
modifications to which they have been subjected in tlie long 
course of geological history, it is convenient to take them into 
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consideration first. They possess a number of structures which 
belong to the original conditions in which they were accumulated. 
They present in addition other structures which have been super- 
induced upon them, and which they share with the unstratified 
or igneous rocks. 

I. Original STRrrTURE.s 

{a) Stratified ‘This extensive and important series is 

above all distinguished by possessing a prevailing stratified 
arningement. Their materials have been laid down in laminae, 
layers and strata, or beds, pointing generally to the intermittent 
deposition of the sediments of which they consist. As this 
stratification was, as a rule, originally nearly or quite horizontal, 
it serves as a base from w'hich to measure any subsequent dis- 
turbance which the rocks have undergone. The occurrence of 
false-bedding, />. bands of inclined layers between the normal 
planes of stratification, does not form any real exception ; but 
indicates the action of shifting currents whereby the sediment 
was transported and thrown down. Other important records of 
the original conditions of deposit are supplied by ripple-marks, 
sun-cracks, rain-prints and concretitms. 

From the nature of the material further light is cast on the geo- 
graphical conditions in which the stiata were* accumulated. Thus, 
conglomerates indicate the proximity of old shore-lines, sandstones 
mark deposits in comparatively shallow w'ater, clays and shales 
point to the tranfpiil accumulation of tine silt at a greater depth 
and further from land, while fossiliferous limestones bear witness to 
clearer water in which organisms flourished at some distance from 
deposits of .sand and mud. Again, tiu' alternation ot different kinds 
ot sediment suggests a variability in th<* conditions of deposition, 
such as a shifting of the sediment-bearing curr<‘iits and ol the areas 
oi muddy find clear water. A thick group ot conformable strata, 
that is, a series of deposits which show no discordance in their 
stratifii ation, may usually be regarded as h.iving been laiil doivn on 
a sea-floor tluit was gently sinking. Hen* find there evidence is 
obtainable ol the limits or of the progres> of the subsidence by what 
is called " overlfip." Of tin* absolute length of time represented by 
any strata or groups ol strata no satisfactory estimates can yet be 
toniied. Ortain general conclusions ma}' indeed bo <lrawii, and 
comparisons may be made between dilferent series of rocks. Sand- 
stones full of falsi’-bedding were probably accumulated more rapidly 
than finely-laminated shales or clays. It is not uncommon m certain 
Carbonilerous formations to fitul coniferous and other trunks cm- 
bediled in sandstone. Some of these trees seem to have been carried 
filoiig and to h.ive sunk, their heavier or root end touching the 
bottom and their upper end slanting upwanl in the direction of the 
current, exactly as in the case of the snags ol the Mississippi. In 
other cas<*s the trees have been submerged while still in their positions 
ol growth. The continuous <]e]iosit of sand at last rose alnive the 
level of the trunks and burietl them. It is clear then that the late 
ol (h'posil must have been sometimes sulficiently rapid to allow- 
sand to at cumulate to a depth of 30 ft. or more betore the de*cay 
ol the wood. Modern instances are known where, under certain 
t ircumslances, submerged trees may last lor some centuries, but 
t‘ven the most ilurable must decay in what, after all, is a brief space 
ol gi'ological time. Since continuous layers of the same kind of 
tieposit suggest a persistence of geological conditions, w hile numerous 
alternations of dillerent kinds of .sedimentary matter to 

vicissitudes or alternations of conditions, it may be supposed that 
the tim<* represented by a given thickness of similar strata was less 
than that shown by the same thickiie.ss of dissimilar strata, lxx:ause 
the changes needed to bring new varieties of .sediment into the area 
ill deposit w'ould iisiially require the lapse ol some time for their 
completion. Hut this conclusion may often bo erroneous. It will 
be best supported when, trorn the very nature of the rocks, wulc 
variations in the character of the water-bottom can be established, 
'riiiis a group ot stmles followed by a fos.silifcrous limestone w'onld 
almost always mark the lapsi* ol a much longer period than an equal 
th’ptJi ot .sandy strata. A thick mass of limestone, made up ol 
til gallic remains which lived and died upon the spot, and whose 
remains are crowded together generation alwve generation, must 
havT* demanded many years or centuries for its formation. 

Hut in all speculations of this kind we must bear in mind that the 
length of time represented by a ^iv(*n depth of strata is not to be 
estinuited merely from their thickness or lithological character, 
rile interval between the deposit of two successive laminae of .shale 
may have l>cen as long as, or even longer than, that required for 
the tormation of one ot the laminae. In like manner the interval 
neeiled lor the transition from one stratum or kind of strata to 
.'mother may often have be(*n more than ecjual to the time required 
lor the formation of the strata on either .side. But the rclativ^e 
chronological importance ot the bars or lines in the geological 
recoid can seldom be satistactorily discussed merely on lithological 
grounds, 'riiis must mainly be decided on (he evidence of organic 


remains, as show n in Part VI., ivhere the grouping of the stratified 
rocks into formations and systems is described. 

{b) Igneous Rocks . — As part of the earth’s crust these rocks 
present characters by which they are strongly difierentiated 
from the stratified series. While the broad petrographical 
distinctions of their several varieties remain persistent, they 
present sufficient local variations of type to point to the existence 
of what have been called petrographic provinces, in each of 
which the eruptive masses are connected by a general family 
relationship, differing more or less from that of a neighbouring 
province. In each region presenting a long chronological scries 
of eruptive rocks a petrographical sequence can be traced, which 
is observed to be not absolutely the same everywhere, though its 
general features may be persistent. The earliest manifestations 
of eruptive material in any district appear to have been most 
frequently of an intermediate type between acid and basic, 
passing thence into a thoroughly acid series and concluding 
with an effusion of basic material. 

Considered as part of the architecture of the crust of the earth, 
igneous rocks arc conveniently divisible into two great series : 
(1) those bodies of material which have been injected into the 
crust and have solidified there, and (2) those which have reached 
the surface and have been ejected there, either in a molten state 
as lava or in a fragmental form as dust, ashes and scoriae. The 
first of these divisions represents the plutonic, intrusive or 
subsequent phase of eruptivity ; the second marks the volcanic, 
interstratified or contemporaneous phase. 

1. The plutonic or inlru.sive rocks, w'hich have been forced into 
the crust and have consolidated there, present a wide, range ol texture 
from the most coarse-grained granites to the most perfect natural 
gUuss. Seeing that they have usually cooled with extreme slowmess 
underground, they are as a general rule more largely crystalline 
than the volcanic .series. The form assumed by each incliviflual 
IxKly of intrusive material has dependc*d upon the shape of the space 
into w'hich it has been injected, and when; it has cooled and become 
solid. I'his sha}>e has been determined Viy the local structure of 
the earth’s crust on the one hand and by tlic energy of the eruptive 
force on the other. It offers a convenient basis for the classification 
of the intni.sivc rocks, which, as part of the framework of the crust, 
may thus be gioiiped according to the .shape of the cavity which 
received them, as lx)s.ses, sills, dikes and necks. 

Ho.sses, or stocks, are the. liirgest and most shapeless extravasations 
of erupted material. They include the great bodies of granite which, 
in most countries of the world, have risen for many miles through 
the .stratified formations and liavc altered the rocks around them 
by contiict-metamorphism. Sills, or intrusive sheets, are bed-like 
mas.ses wliich have been thrust between the planes of sedimentary 
or even of igneous rocks. 'I'he term laccolite has been ajiplied to 
sills which are. connected with Ik)s.scs. Intrusive sheets are dis- 
tinguishable from true contemporaneously intercalated lavas by not 
keeping always to the same platform, but breaking across and 
altering the contiguous strata, anil by the closeness of their texture 
where they come in contact w ith the contiguous rocks, which, being 
cold, chilled the molten material and caused it to consolidate on its 
ouliT margins more rajiidly than in its interior. Dikes or veins 
are vertical walls or ramifying branches of intrii.sive material which 
has consolidated in fissures or irregular clefts of the crust. Necks 
are volcanic chimneys which have been filled up with erupted 
matenal, and have now been exposed at the surface after prolonged 
deniKlation lias removed not only the superficial volcanic masses 
originally a.s.sociatecl with them, but also more or less of the upper 
part of the vents. Plutonic rocks do not present evidence of their 
precise geological age. .\ll that can be certainly affirmed from 
them is that they must be younger than the rocks into which they 
have iKJcn intruded. From their internal structure, however, and 
from the evidence of the rocks associated with them, .some more or 
less definite conjectures mav he made as to the limits of time within 
which (hey w'crc probably injected. 

2. The interstratified or volcanic scries is of .special importance 
in geology, inasmuch as it contains the records of volcanic action 
during the past history of the globe. It was pointed out in l*art I. 
that while towards the end of the i8th and in the beginning of the 
loth century much attention w’as paid by Hutton and his followers 
to the proofs of intrusion afforded by w'hat they called the " un- 
crupted lavas ” within the earth’s crust, these observers lost sight 
of the possibility that some of these rocks might have been erujited 
at the surface, and might thus be chronicles of volcanic action in 
former geological periods. It is not always possible to satisfactorily 
discriminate between the twro types of contemporaneously inter- 
calated and subsequently injected material. But rocks of the 
former t>']je have not broken into or involved the overlying strata, 
and they are usually marked by the characteristic structures of 
superficial lavas and by their association with volcanic tuffs. By 
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means of the evidence which they supply, it has been ascertained 
that volcanic action has been inanilcsted in the globe since the 
earliest geological periods, lii the British Isles, for example, the 
volcanic record is remarkably lull for the long series of ages from 
Cambrian to Permian time, and again for the older Tertiary period. 

2. Srn.sEQur‘:NTLY induced Structures 

After their accumulation, whether as stratified or eruptive 
masses, all kinds of rocks have been subject to various changes, 
and have acquired in consequence a variety of superinduced 
structures. It has been pointed out in the part of this article 
dealing with dynamical geology that one of the most important 
forms of energy in the evolution of geological processes is to be 
found in the movements that take place within the crust of the 
earth. Some of these movements arc so slight as to be only 
recognizable by means of delicate instruments ; but from this 
inferior limit they range up to gigantic convulsions by which 
mountain-chains are upheaved. The crust must be regarded as 
in a perpetual state of strain, and its component materials are 
therefore subject to all the effects which flow from that condition. 
It is the one great object of the geotectonic division of geology to 
study the structures which have been developed in consequence 
of earth-movements, and to discover from this investigation the 
nature of the processes whereby the rocks of the crust have Ixjcn 
brought into the condition and the positions in which we now 
find them. The details of this subject will be found in separate 
articles descriptive of each of the technical terms applied to the 
several kinds of superinduced structures. All that need be 
offered here is a general outline connecting the several portions 
of the subject together. 

One of tlic most universal of these later structures is to be seen 
in the divisional planes, usually vertical or highly inclined, by which 
rocks are .split into quadrangular or irregularly .sliajK*d block.s. 
To these planes the name of joints has b(*(‘ti given. They are of 
prime importance from an industrial jioint of view, seeing that the 
art of cjuarrying consists mainly in detecting and making pro])er 
use of tlumi. Tlieir abundance in all kinds of nn ks, from those of 
recent date uj) to those of the highest antiquity, nflords a remarkable 
testimony to tlic strains which the terrestrial crust has siiflered. 
They have arisen sometimes irom tension, such as that caused by 
contraction from Ihe drying and consolidation of an aqueous sedi- 
ment or from tlie cooling ol a molten mass ; sometime.s from torsion 
during movements of the crust. 

Although the .stratified rocks were originally deposited in a more 
or less nearly horizontal position on the lloor of the sea, where now 
visible on the dry land they are seMom found to have retain<*d their 
flatness: On the contrary, they are seen fo have been generally 
tilted np at various angles, sometimes even i)laced on end (croj), | 
dij), strike). When a suflicicntl}" large area of ground is examined, 
the inclination into which the strata have been thrown may bo 
observed not to continue far in the same direction, but to turn over 
to the Opposite or another quarter. It can tJien be seen that in 
reality the rocks have been thrown into undulations. From the 
lowest and flattest arches where the departure from horizonlality 
may be only trifling, every .step moy be followed up to inlcn.se 
curvature, where the strata h.wc; beiui comju'essed and plicated as 
if they had been piles of soft carpets (anticline, syucliue, monocline, 
geo-anticline, geo-syncline, isoclinal, plication, curvature, cjua-qua- 
vcnsal). It has further happened abundantly all over the surface of 
the globe that relief from internal strain in the crust has been obtained 
by fracture, and the consequent subsidence or elevation of one or 
both sides of the fissure. The differential movement between the 
two .sides may be scarcely jierceptiblc in flic feeblest dislocation, 
but in the extreme cases it may amount to m.any thousand feet 
(fault, fissure, dislocation, hade, slickensides) . The great faults in a 
country arc among its most imjiortaiit stnirtural features, and as 
they not infrequently conliniic to be lines of weakness in the crust 
along wliich sudden .slijiping may from time to time take jilace, they 
become the lines of origin of carthrjuakes. The San Francisco 
earthquake of 1906, already cited, affords a memorable illu.stration 
of this connexion. 

It is in a great mountain-chain that tlio extraordinary complica- 
tion of plicated and faulted structures in the crust of the earth can 
be most impressively Ixihcld. The combination of overturned folds 
wit h rupture has been already referred to as a characteristic feature 
in the Alps (Part IV.). The gigantic folds have in many places been 
pushed over each other so a.s to lie almost flat, while the upper limb 
has not infrequently been driven for many miles beyond the lower 
by a rupture along the axis. In this way sucec-ssive slices of a thick 
scries of formations liavc been carried northwards on the northern 
slope of the Alps, and have been piled so abnormally above each 
other that some of their oldest members recur .siweral times on 
diiferent thrust-jilanes, the whole being underlain by Tertiary 


strata (see Ai.p.s). Further jiroof of the colossal compression to 
which the rocks have been subjected is atfoided by tlieir intcn.^r 
crumpling and corrugation, and by the abundantly laulted and 
crushed I'ondition to which they have been rediued. Similai 
evidence as to stresses in the terrestrial crust and the imjiortant 
changes which they produce among the rocks may al.so be obtained 
on a smaller scale in many noii-moimlainous countries. 

Another marked result of the comjiression of the terrestrial crust 
has been induced in some rocks by the jiioduction of the fissile 
structure which is typically shown in roofing -slate (cleavage). 
Closely connected with this internal rearrangement has lieen the 
development of microscopic microlites or crystals (rutile, mica, t^c.) 
in argillaceous slates which were undoubtedly original^' fini; marine 
mud and silt. From thi.s incipient fonn of melamorjihism sucees.sive 
stages may be traced through the various Kinds ol argillite and 
jihyllite into mica-.schist, and thence into more crystalline gneis.soid 
varieties (foliation, slate, mica-schist, gneiss). 'Jhe Alps atlord 
excellent ilhistriitions of tliesi; transformations. 

The fis.sures juoduu'd in the crust arc .sometimes clean, shaiplv 
defined divisional jihiues, like cracks acio.s.s a jiaiie of gla.s.s. Miiili 
more usually, however, the rocks on cither .‘^idi* have l)i*en broken up 
by the friction of movement, and the fault is marked by a vari.dile 
breadth of this broken material. Sometimes the walls have sepai ated 
and molten rock has risen from below and solidified between them 
as a dike. Occasionally the fissures have openetl to the sui lace, 
and have been filled in from above with detritus, as in the sandstom*- 
dikes of Colorailo and Calilornia. In mineral districks the fissures 
liavc been filled with various .spars and ores, forming wliat are known 
as mineral veins. 

Whcie one series of rocks is covered by another without any 
break or di.scordance in the strut ilicatimi they are saiti t(» be con- 
formable. lint where the older series has been tilted uj) or visibl\’ 
denuded before Ix'iiig overlain by the vouiigcr, the latter is termul 
uncon for mable. 'J'his n'lation is one of tin* greatest value m 
structural geology, for it marks a gaj) in tin' geological record, whirli 
may rejiresent a vast laji.se of lime not tlieie recoicled by strata. 

Part VT.- Palaeontolocical GEokociv 

This division of the science deals with fossils, or the traces 
of plants and animals preserved in the rocks of the earth’s crust, 
and endeavours to gather from them information as io the hi-story 
of the globe and its inhabitants. The term “ fos.sil ’’ (Lat. 
fossilis, from foderCy to dig up), meaning lit(*rally anything 
“ dug up,” was formerly applied indiscriininalely to aii)^ mineral 
substanec taken out of the earth’s crust, whether organized or 
not. Since the time of Lamarck, however, the meaning of tlie 
word has been restrifled, so as to include only the remains or 
traces of plants and animals preserved in any natural formation 
whether hard rock or superficial deposit. It includes not tiumtIv* 
the petrified structures of organisms, but whatever was directly 
connected willi or produced by tliese organisms. I'hiis the 
resin which was exuded from trees of long -perished loresls 
is as much a fossil as any portion of the stem, leaves, flowers 
or fruit, and in some respects is even more valuable to tin; 
geologist than more determinable remains of its jiarenl tre(*s 
bt^cause it has often prcsers'cd in admirable perfection the insects 
which flitted about in the woodlands. Tlie burrows and trails 
of a worm preserved in sandstone and shale claim recognition as 
fossils, and indeed arc commonly tlic only indications to b(‘ met. 
with of the existence of annelid life among old geological forma, 
tions. The droppings of fishes and reptiles, called cojiroliles, 
are excellent fossils, and tell their tale as to the presence and 
food of vertebrate life in ancient waters. The little agglutinated 
cases of the caddis-worm remain as fossils in formations from 
which, perchance, most other traces of life may have pas.scd 
away. Nay, the very handiwork of man, when preserved in 
any natural mamuT, is entitled to rank among fossils ; as 
where his flint-implements have been dropped into the pre- 
historic gravels of rivcr-vallt'.ys or wlicrc his canoes hav(i hem 
buried in the silt of lake-bottoms. 

A study of the land-surfaces and .sefi-floors of the j^rcsent time 
.show.s that there an* so many cliances against the conservation 
of the remains of either terrestrial or marine jiinmals and pl;ini 
that if, as is probable, the same conditions existed iii iormer gcologa a I 
jie.riods, wq .should regard the occurrence of organic r<‘mains among 
the stratified formations of the earth’s crust as gencTally the rc'sult 
of various fortunate accidi nls. 

T-et us consider, in the first place, the chances for the preservation 
of remains of the present fauna and tlora of a country. The siirku e 
of tlie land may be densely clothed wuth forest and abundantly 
peopled with animal life. But the trees die and moulder into soil. 
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'i’he animals, too, disappear, generation after generation, and leave 
few or no perceptible traces ot their existence. Tf we wen* not awax^ 
from authentic records that central and northern Europe were 
< ov'ered with vast forests at the beginning of onr era, how could we 
know this fact ? What has become of the herds of wild oxen, the 
bears, wolves and other denizens of primeval Europe ? How could 
wc prove from <hc examination of the surface soil of any country 
that those creatures had once abounded there ? The conditions for 
the prc»ervati(3n of any relics of the plant and animal life of a ter- 
restrial surface must obviously be iiways e,xceptional. They are 
supplied only where the organic remains can he protected from the 
air and superficial decay. Hence they may be observed in (i) the 
deposits on the floors o/ lakes ; (2) in pcat-mosses ; (3) in deltas at 
nvcr-mouths ; and (.|) under the stalagmite of caverns in limestone 
distric1<». But in thf*se and other favourable places a mere iufinitesi- 
mal fraction of the fauna or flora of a land-surface is likely to be 
i*ntombed or prcsrr\'ed. 

In the second ])Iat'e, although in the sea the conditions for the 
preservation of organic remains are in many respects more favourable 
than on land, they are apt to be frustrated by many adverse circum- 
stances. While the level of the land remains stationary, there can 
lie but little eflcctive entombment of marine organisms in littoral 
deposits ; for only a limited accumulation of sediment will be formed 
until subsidence of the sea-floor takes ])lace. In the trifling beds of 
sand or gravel thrown up on a .stationary shore, only the harder and 
more durable forms of life, ^lUch as gastropods an(l lamcllibranchs, 
which can withstand the triturating effects of the beach waves, arc 
likely to remain iineffaced. 

Below tide-marks, along the margin of the land where sediment 
n gradually deposit<‘d, the conditions are more f.ivoiirablc for the 
preservation of marine organisms. In the sheets of sand and mud 
there laid down the harder parts of man}'- forms of life may be 
entombed and protected from decay. But only a small pro]>ortion 
of the total manne fauna may be expected to aj’ipear m such deposits. 
At the best, merely littoral and shallow- water forms will occur, and, 
even under the most favourable conditions, they will represent but 
a fraction of the whole assemblage of life in these juxtii-tcrrestrial 
parts of the ocean. \s we recedi' from the land the rate of ileposition 
of sediment on the sea-floor must become feebler, until, in the remote 
central abysses, it reaches a hardly appreciable minimum. Except, 
then.’fore, where some kind of ooze or other ileposit is accumulating 
in tlio.se more pelagic regions, ihii conditions must be on the whole 
unfavourable lor the preservation of any adeijuate rcjircsentation 
oi the (leep-.sca fauna. Hard, durable objects, .such a.s teeth and 
bones, may slowly accumulate, and be protected by a coating of 
pero.vide of mangane.so, or of .some of the .silicates now forming here 
and there over the doep-.sea bottom : or the nite of growth of the 
«it)y.smn1 deposit may \ye so tardy that most ol the lemains of at 
l<;ast the larger animals w ill disappear, owing to decay, bedort? they 
can be covered up and preserved. .\ny sucli deep-sea formation, 
if rai.scd into land, would supply but a meagre ])icturc of the whole 
life of Ihe sea. 

It would tliu.s appear that the ^xirtion of the .sea-floor l>cst suitv'd 
lor receiving and preserving the most vaiusl assemblage of marine 
organic remains is the area in front of the land, to winch rivers and 
currents bring continual supplies of sediment. The most favourable 
conditions for the accuinulation of a thick mass of marine fossiliferous 
strata will arise when the area of deposit is uiulergoing a gradual 
subsidence. Il the rate of dcpre.SRioii and that of deposit were equal, 
or nearly so, the movement might proceed lor a vast period wdthout 
producing any great apparent change in marine geograpliv, and even 
without seriously affecting the distribution of life over the .sea-floor 
within the area of siiUsidcnce. Hundreds or thousands of feet of 
sedimentary strata might in this way be lie.iped up round the ct>n- 
tinents, cont.iining a fragmentary series of 01 game remains belonging 
to tliose forms of comparatively shallow’-water life which had hard 
parts capable of preservation. 'J liere can be little doubt that such 
lias, in fact, been the liistory of the main mass of stratified formations 
III tilt? earth’s crust. By far the largest proportion of tiiese piles 
t)l marine strata lias uiKpie.Ntionably been laid ilown in water of no 
great depth within the area of deposit of terrc’Strial sediment. 
The enormous thielj.nei''^ b' which they attain seems oulv explicable 
by prolonged and repeated movements of .subsidence, interrupted, 
however, as we know, by other movements of a contrary kind. 

Since the conditions for the ]ireservation of organic rcmaiiKs exist 
more favourably under the sea than on land, marine organisms must 
be far more abiiudantlv conserved than those of the land. This is 
true to-d.iv, and has, as tar as known, lieen true in all past geological 
time. Hence for the purpo.ses of the geologist the lo.st,il remains of 
juaniu forms ol life far surpass all otlurs m value. .Among them 
Ihert; will necessarily be a gradation of importance, regulated chiefly 
by their relative- abundance. Now, of all the marine tnbe.s which 
live within the juxta-terrestrial belt of sedimentation, unquestionably 
tlieMolliisca stand in the place ol pre-eminence UvS regards their 
aptitude for becoming fossils. They ahnosi all po.sse.ss a hard, durable 1 
shell, capable of rcsistiu}^ considerable abrasion and readily passing 
into a mineralized condition. They are cxireineh- almndant both as 
to iiidividuaU and genera. 'ILey occur on the shore witliin tide 
mark, and range thence down into the abysses. Moreover, tliey 
appear to have possessed those cjualitieations from early geological 


tirne-s. In the marine Mollu.sca, therefore, we have a common ground 
of comparison between the stratified formations of different pcriocK 
They have been styled the alphabet of palaeontological inquiry. 

There are two main purposes to which fossils may be put in 
geological research ; (i) to throw light upon former conditions 
of physical geography, such as the presence of land, rivers, 
lakes and seas, in places where they do not now exist, changes 
of climate, and the former distribution of plants and animals ; 
and (2) to furnish a guide in geological chronology whereby 
rocks may be classified according to relative date, and the facts 
of geological history may be arranged and interpreted as a 
connected record of the earth’s progress. 

1. As examples of the first of tliese two directions of inquiry 
reference may be made to (a) former land-.surfaces revealed by the 
occuiTence ot layers of .soil with trec-.stiimi)s and roots still in the 
position of growtli (see Eorbiccktan) ; (b) ancient lakes proved by 
beds of marl or limestone full of lacustrine .shells ; (r) old sea-bottoms 
marked by the occurnmee of marine organisms ; (d) variations in 
the quality of the w'ater, such lus freshness or saltness, indicated by 
eliangcs in tlie size and shape of the fos.sils ; (^?) proximity to formc-r 
land, suggested by th<' occurrence of abiindanl drift-wood in the 
strata ; (/) former conditions of climate-, different from the present, 
as evidenced by such organisms as tiopical types ol plants and 
animals intercalated among the strata ol temperate or northern 
countrie.s. 

2. In applying fossils to the clL-termination of geological chronology 

it is first necessary to ascertain the order of sujierposition of the 
rcxtks. Obviously, in a continuous seric*s of undisturbed sedimentary 
deposits the lowest must necessarily be the olde.st, and the plants or 
animals which they ccjutain must have lived and died before any ot 
the organisms that occur in the o\eriying strata. This order of 
supcl7V)^.ition having beim settled in a senes of formations, it is 
Xouncl fliat tilt' los.siis at the bottom are not quite the same as those 
at the top ol the scries. Tracing the bt*ds upward, wc discover that 
.species alter species oX the lowc.st platforms (li.sappear.s, until perhaps 
not one of them is found. With tlic cessation of the.se older specu’s 
others make their entrance. Tlicse, in turn, are found to die out, 
and to be replaced by newer forms. After patient examiiialion ol 
the rocks, it has bec‘n ascertained that every well-marked " forma- 
tion,” or group of strata, is characterized by its ow’n species or 
genera, or by a general assemblage, or of organic fiirms. 

,Such a generalization can oiiJv', of course, be determined by actual 
practical experii'ucc over an area 0/ .souie size. When tlie typical 
fos.siN of aXormation are known, they .serve to identify that formation 
in its j)rogrcss acros.s a country. Thus, in tracts where the true 
order of superposition cannot be <lctcrinined, owing to the want of 
section.s or to the disturbed condition of the rocks, fossils .servo as a 
means of identification and lurnish a guide to the succession of the 
rocks. They even demonstrate that in some mountainous ground 
the. beds hav'c been turned coin]delcly upside down, where it 
can l>c shown that the lossds m what arc now' the uppermost 
strata ought properly to lie undenieiith those in the beds below 
them. 

It is by their characteristic fossils that tlie .stratified rocks of the 
earth’s crust can be most satisfactorily subdivided into convenient 
groups of strata and classed in clironological order. Each ” forma- 
is distinguished by its own ])eculiar assemblage of organic 
remains, by means of which it can be followed and recognizf'd, even 
amid the crumplings and dislocations of a di‘ 4 urbed region. The 
same general succession ol organic types can be observed over a 
large part of flic- world, Ihougli, of course, with important modifica- 
tions in diffen-nt countries. 'I'his similarity of succession ha.s been 
tenned houwtaxis, a term which expresses the fact that the order 
in which the leading types ol orgaiiizc'cl existence have appeared 
upon the earth has been similar even in widely separated regions. 
It is evident that, in this way, a relhiblc method of comparison 
is funiislied, whereby the stratified formations of different parts of 
Uie earth's crust can be brought into relation with each other. 
Had the geologist continued to remain, as in the clays of Werner, 
hampered hy the limitations imposed by a relianct^ on mere litho- 
logical characters, he would have made little or no progress in 
deciphering the record of the succcssiv'e phases of the history ol 
the globe chronicled in the crust. Just as, at the present time, 
sheets of gravel in one place are contem]ioninf‘ous with sheets ot 
mud at another, so in the i>ast all kmds of .sedimentation have been 
in progress .simultaneously, and those of one period may not be 
distinguLsliablc in themselves from those of another. Little or no 
reliance can be placed upon lithological resemblances or differences 
in comparing the sedimentary formations of different countries. 

In making use of fos.sil evidence for the purpose of subdividing 
the stratified rocks of the earth’s crust, it is found to be apjdicable 
to the .smaller details ol stratigraphy' as well cis to the definition of 
large groups of strata. Thus a particular stratum may be marked 
by tlic occurrence in it ol various fossils, one or more of which mav 
be distinctive, either from occurring in no other bed above aiul 
below or from special abundance in that stratum. One or more ut 
tliese species is therefon* nsed as a guide to the occurrence of the lic-d 
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in question, which is called by the name of the most abundant 
species. In tliis way what Ls called a “ RcoloRical horizon,** or 
zone,*’ is marked off, and its exact position in the series of formations 
is fixed. 

Perlxaps the most distinctive feature in the progress of palaeonto- 
logical geology during the last half century has been the recognition 
and wide application of this method of zonal stratigraphy, which, 
in itself, was only a further development of William Smith's famous 
idea, “ Strata identified by Organized Fossils.” Tt was first carried 
out in detail by various jialaoontologists in reference to the Jurassic 
formations, notably by F, A. von Qiicnstedt and C. A. Opptl in 
Germany and A. D. d’Orbigny in' France. 'J'he publication of 
Oppel's classic work Die Jnrafoywation Hu^lanth, I-rankreichs und 
dcs siidwestlichen Deutschlands (1856-1858) marked an epoch in the 
development of stnitigraphic-il geology. Combining what had been 
done, by various ob.servers willt Ins' own laborious researches in 
France, England, Wurttemberg and Bavarin, he drew up a classifica- 
tion of the Jurassic system, grouping its sever.xl formations into zones, 
each characterized by some distinctly jircdoininant fossil after which 
it Avas named (see Lias). The same incdhod (^f classification was 
afterwards extendi;d to the Cretaceous s<*ries bv A. D. d'f>rbigny, 
E. Hebert and olhers, until the whole lilescizoic roc.ks from the 
Trias to the bj]) of tlie Clialk has now been ])ariitiotied into zones, 
each named after soin<‘ characteristic sp(‘cies tir genus of fossils. 
More recently the princiide luis been cxicndetl to the 1 ’aku‘ozoic 
formal ions, though as yet less fully than to the younger parts of the 
geological record. It has been siiC('-essfiilly applied by IVofessor C'. 
Ui])wortli. to the. investigation ol tlie Silurian series (.see Silorian ; 
Oruovictan System), lie lound that Ike species of graptolite.s 
have each a comparatively narrow vert k ..I range, and they may 
conse(iueTitly be used for strati graphical jmipos<»s. Applying the 
method, m IJie first instance, to the higlily plicat(‘d Silurian rocks of 
the south ot Scotlaiul, he found that by means ol griqitolites ho was 
able to w'ork out the stnu.tnre of the ground. Each great gioup of 
strata wms seen to possess its own grafitolitie zones, and fiy'^ fh<‘ii 
means could lie identilied not only in the onginal complex Scottish 
area, but in England and Wales and in Ireland. It was eventually 
asccj taiiietl that the succession of zones in Great Britain could be 
recognized on the C'ontineiu, in North i i(',a and even in Australia. 
The bracliiopods .jiid trilobiles have likewis** been made use of lor 
zonal ]nirj>oses .imong the oldest sedimentary forinalions. The 
most ancient of tlie i’alaeozoic systems has as its fitting bas^- the 
Olfiiiellus zone. 

Within undiTmed and no doubt vanabk' geographical limits 
palaeontological zom's liave been found to In* remarkably’ persislenl. 
They follow each otluT in the .same geuei.il older, but not always 
with equal definiteness, '['he type fossil may appear in some districts 
on a higher or a lower platform than it does m others. Only to a 
limited degree is there any coincidence between lithological variations 
m the .slrat.i .ind the sequence ol the zones. Ju the Jura.s.sic lorniii- 
tions, indeeil, wheie frequent alternations of ditiereul sedimentary 
materials are to In.* met willi, it is in some ca-se..-. pos.siblc to trace a 
definite upward or downward limit lor a zone by some abrupt 
change in the sedimentation, .such as from limestone to shale. But 
.such a precise demarcation is iiiipossilile where no distinct bands of 
different sediiiieiils are to be .seen. I'he zones can then only’ be 
\aguely determined by finding their cliaracteiistic ftissils, and noting 
where these begin to appear in the .strabi and where they ccii.se. 
It w'ould seem, therefore, that the .sc(|uciue of jialaeontologicid 
zones, or life -hoi izons, has not depended nuuely upon changes in 
the nature of the conditions under which tlie 01 gauisni.s lived. We 
should naturally expect that these changes would have had a marked 
1 ntl lienee ; that, for instance, a dillerence sliould be perceptible 
between the character of the fossils 111 a limestone and that of thost^ 
m a shale or a sandstone. The environmenl, when a lime.stoue was 
in course of deposition, would generally be one of cle«ir water, 
tavourable for a more vigorous and more varied tauna tluin wdiere 
a shale .scries was accuiniilatiug, when the water W'ouhl be <li.s- 
coloured, and only such auim.d.-^ would continue to live m it, or on 
the hottom, as could maintain them.selve^ m the iniclsi of mud. 
But no sucli lithological umsdu, betokening geographical changes 
that would affect li\mg creaturi's, can be adduced as a universally 
ap]>Iicable ex])lanalion of the occurrence and limitation of palaeon- 
tological zones. One of these zones may be only Ji few' inches, or 
feet or yards in verticiU extent, and no obvious lithological or other 
cause can be seen wliy its specially characteristic fossils should 
not be found just as frequently in the .similar strata above and 
below. There is often little or no evidence of any .serious change 
in the conditions of sedimentation, still less of any' Avidesprearl 
physical disturbance, .such as the catastro]>hc's by which the 
okler geologists explained the extinction of suecc.ssivc types of 
life. 

Tt has been suggested that, where Hit? life-zones arc w'cll defined, 
sedimentation has been extremely slow, and that though these zones 
follow each other with no break in tlie .sedimentation, they were 
really .sejiarated by prolonged intervals of time during which organic 
evolution could come effectively into play. But it is not easy to 
explain how’, for example in the Lower T.ias, there could have been 
a .sncce.ssion of prodigious intervals, when practically no .sediment 
was laid down, and yet that the strata should show no sign of con- 


temporaneous disturbance or deimdalion, but .succeed each other 
as if tliey' had been accumulated by*' one continuous process of 
deposit. It must be adniitted that the jiroblcm of life-zones in 
stratigraphical geology luis not yet been solved. 

As Darw'in first cogently showed, tlie history of life ha,-, been very 
imperfectl)'^ registered in the stratified ]>arts* of the earth's crust. 
Apart from the fact that, even under the most favourable comlitions, 
only a small projxirtion of the total flora and fauna of any period 
would be preserved in the fossil state, enormous gaps occur where 
no record has survived at all. It is as it whole chapters and books 
were missing from a historical work. Some ol these lacunae are 
sufficiently obvious. Tliirs, in some cases, jiowerful dislocations have 
thrown considerable ]>ortu)ns of the rocks out ol •-ighl. Soniolime.s 
extensive metamorphism has so aliecled llieiii tliat their oiiginal 
characters, including tlicir oiganic conlenls. liavc been destroyed. 
Oftencst ol all, denudation lias come into iday, an<l vast masses of 
fos.siHfcrons rock have been entirely worn away, as is di-inoiislralcd 
by the abundant imcoiiforni abilities in the stnuture of the earth’s 
crust. 

While the men; fait that one series of locks lies uncoiiformably 
on another proves the lapse of a considerable interval betweisi their 
respex;tive dates, the relative length ot this mti ival may soinelimcs 
be provetl by means of fossil evidence, and by thi!^ alone. Let us 
suppose, for example, that a certain group ol toimatioiis has been 
disturbed, iiprai.sed, denuded and (ovi*red uiicontonnably by a 
second group. In lill}f)logical characltTs the two may closely resemble 
each other, and there may be notJiing to .show that the gap repre- 
sented by tlieir imconfonuability is ot an inqiortant tharacter. In 
many eases, indeed, it would be quite iinjuissiblc to proiioume an\ 
w'ell'gnumded iudgmeiit as to the amount ol iiilei\al. even iiiea.suted 
by tlie vague relativi* staiulanls tjl gixilogual clironologv- But it 
eaeJi group contains a wi'll-jin served suite ol organic remains, it 
may not only be possible, but easy, to say exaitly low much of the 
geological H'conl has bei ii lt‘ll out between the twosetiof formations. 
By comiia-ing tlu‘ fossils with those obtained Ikuii legioiis avIktc the 
geological recMi'd is more coiiqilele, it mav be ascertained, perhaps, 
that the lower rocks belong to a c (Ttam platlorm or stage 111 gecjlogical 
history which tor our i>re^ent ])!iij)ose we may call 1>, and tliat the 
upper rocks can in like manner bc' paralleled with stage H. It would 
be then apparent llial at tins loiabt) the chionuli's ol throe* great 
geological periods !•', F, and G weie wanting, wliich arc clsewheie 
found to bc intcrriu'atc'd between D anil H. i he* lapse ol time repre- 
sented bv this uncoTiformahility would tlius be e(jui\alenl to that 
recpiired for the accumulation ol the Ihiee missing iorniatioiis in 
those regions where sedimentation was iiioie continuous. 

Fos.sjl evidence may be made to ]irove tlu* CM.stc'iue ol gaps which 
are not oth(=‘rwise aj)]>ari‘nl. As lias bec’U alri'ndv rcmarkicl, changes 
in organic lorms must, on the whole, lun’O liec'ii c'xtrc'mely slow in 
Uie geologic.al ]>ast. 'J he wdiolc spcTies ol a sea-floor could not jiass 
enliicly away, and be le’plaied by other foims, witlioul tlie kqise 
of long pi'riods ol time. If I ben among the conformable stratified 
fonnalion.s ol former ages we c nc'onnler suddem and .ibriipt changes 
in the fanes of the fossils, W'e may bc cerlam that these must mark 
omissions in the record, which vc* may Ju>j»e to fill in from a more 
peiiect .scTies cl.sewhere. d'lu* complete biological contrasts between 
the fossil contents of iinconlonmible .strata are sufficicnlly explicable. 
It is not so easy to give a satisfat Iciry account ol those wdiidi occur 
wdicre the beds are strictly conformable, and w'here no evidence can 
be ol>sc*rvecl of any considerable change of phyMcal conditions at the 
time ol deixisit. A group ol strata having the same genei.u litho- 
logical characters throughout may be maiked bv a great dist lepance 
betw’ecn the fossils above and Ixiloiv a ct'rlain line. A lew species 
may pass from the one into the; oilier, or jxrli.ips every specic.s may 
be ilifferc'nt. In cases of this kind, when proved to be not merely 
local but persistent over wide areas, wc; must admit, iiotwithstandiii^ 
the ajijiarentlv undistiirlxxl and continuous < h.irader of the original 
de]x>sition of the Simla, that the abrupt transit um from the one 
of fo.ssils to tin* olbei repn‘S(*nts a long interval ot tune which has not 
been ri'curded by tin* dejio.sit ol strata. A. Ivainsay, wlio called 
attention to these gems, lc*rmecl them ” breaks m the suKession of 
organic rcunam.s.” lie* show’ed that Ibey occur abundantly among 
the Pakaeozoic and Secondary rocks of Fngland. It is obvious, of 
course*, that such brt:ak.s, even though traceable over wide regions, 
were not gcmeral over the w’lioh* globe. 'Ilieic* have nevei bc‘cn any 
univc*rsul inlc'rruptjoiis in the continmfv of the chain of being, 
so far cis geoUigical <*vidence can show. But the jdiysical cliaiige.T 
wrhich caused the breaks may havt* lx*<‘n g«'n<Tal ovei a zoological 
district or minor legion. 7'liev' no doubt olt(‘n cau.sed the coiiiplole 
extinction of genera and species winch had a .small gcograpliiial 
range. 

From all tliese facts it is dear that the gcxilogical record, as it now 
exists, is at the best fmt an iiiiperfect chronicle of geological history. 
In no country is it complete. The lacumie of one legioii inii.st be 
supplied from another, ^^■t in proportion to the geograjiliical 
distance between tin* localities where tli<- gajis or.cui and those 
Avhence the missing mtc-rvals are sujipiied, im: element ol uncertainU 
in our reading of the record is increased 'I'lie most desirable 
method of re’-'i'an h i.s to exhaust the cwidein-e for each area or 
province, and to compare the g('n<*ral order ot its succession as a 
1 whole with that which can be established lor other province.s. 
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and brachiopods abound in the limestones and accompanying 
shales, but disappear as the sandstones, ironstones, clays, coals 
and bituminous shales super\x»ne. An observer meeting for the 
first time with an instance of this disappearance, and remember- 
ing what he had read about breaks in succession, might be 
tempted to speculate about the extinction of these organisms, 
and their replacement by other and later forms of life, such as 
the ferns, lycopods, estuarine or fresh-water shells, ganoid 
fishes and other fossils so abundant in the overlying strata. 
But further research would show him that high above the plant- 
bearing sandstones and coals other limestones and shales might 
l>c obscr\’^ed, once more charged with the same marine fossils 
as before, and still farther overlying groups of sandstones, coals 
and carbonaceous beds followed by yet higher marine limestones. 
He would thus learn that the same organisms, after being 
locally exterminated, returned again and again to the same 
area. After such a lesson he would probably pause before too 
confidently asserting that the highest bed in which we can 
detect certain fossils marks their final appearance in the history 
of life. Some breaks in the succession may thus be extremely 
local, one set of organisms having been driven to a different part 
of the same region, while another set occupied their place until 
the first was enabled to return. 

8. The geological record is at the best but an imperfect 
chronicle of the geological history of the earth. Tt abounds 
in gaps, some of whicJi have been caused by the destruction of 
strata owing to metamorphism, denudation or olherwise, others 
by original non-deposition, as above explained. Nevertheless 
from this record alone can the progress of the earth be traced. 
Tt contains the registers of the appearance and disappearance 
of tribes of plants and animals which have from time to time 
flourished on the earth. Only a small proporti(»n of the total 
number of species which have lived in past time have been thus 
chronicled, yet by collecting the l.)rokcn fragments of the record 
an outline at least of the history of life upon the earth can be 
deciphered. 

It cannot be too frequently stated, nor loo prominently kept 
in view, that, although gaps occur in the succession of organic 
remains as recorded in the roc’ks, they do not warrant the conclu- 
sion that any such blank intervals ever intcrruptcuJ the progress 
of plant and animal life upon the globe. There is ever\' rmison 
to believe that tlie march of life has been unbroken, onward and 
upward. Geological history, therefore, if its records in the 
stratified formations were perfect, ought to sliow a blending 
and gradation of epoch with epoch. But the progress has been 
constantly interrupted, now by upheaval, now by volcanic 
outbursts, now by depression. These interruptions serve as 
natural divisions in the chronicle, and enable the geologist to 
arrange his history into periods. As the order of succession 
among stratified rocks was first made out in liurope, and as many 
of the gaps in that succession were found to be widespread over 
the European area, the divisions which experience established 
for that portion of the globe came to be regarded as typical, 
and the names adopted for them were applied to the rocks of 
other and far distant regions. This application has brought out 
the fact that some of the most marked breaks in the European 
series do not exist elsewhere, and, on the other hand, that some 
portions of that series are much more complete than the corre- 
sponding .sections in other regions. Ilencc, while the general 
similarity of succession may remain, different subdivisions and 
nomenclature are required as we pass from continent to continent. 

llie nomenclature adopted for the subdivisions of the geological 
record l>ears witness to the rapid growth of geology. It is a 
patch- work in which no system nor language has been adhered 
to, but where the influences by which the progress of the science 
has been moulded may be distinctly traced. Some of the earliest 
names are lithological, and remind us of the fact that mineralogy 
^4 petrography preceded geology in the’ order of birth — Chalk, 
Millstone Grit. Others are topographical, 
the labours of the early geologists of England— 
Lohd^C^yjOafoid Qay^ Purbeck, Portland, Kimmeridge beds. 
; axil !|ai^ bem local English provincial names, and 


remind us of the debt we owe to William Smith, by whom so 
many of them were first used — Lias, Gault, Crag, C-ombrash. 
Others of later date recognize an order of siipeq^osition as 
already established among formations — Old Rod Sandstone, 
New Red Sandstone. By common consent it is adinittfd that 
names taken from the region where a formation or group of rooks 
is typically developed are Ixjst adapted for general use. 
Cambrian, Silurian, Devonian, Permian, Jurassic are of thi^ 
class, and have been adopted all over the glolx'. 

But whatever l>e the name chosen to desigtiate a jiarticular 
group of .strata, it soon comes to be used as a chronological or 
homotaxial term, apart altogether from tlie stratigiaphical 
character of the strata to which it is applied. 'Duis we speak 
of the Chalk or Cretaceous system, and embrace under that 
term formations which may contain no clialk ; and we may 
descrilx) as Silurian a series of strata uttcrl) unlike in lithological 
characters to tlie formations in the typical Silurian country. 
In using tliese terms we unconsciously allow the idea of relative 
date to arise prominently before us. lliuire such a word as 
'‘chalk” or " cretaceous " does not suggest so much to us the 
group of strata so called as the interval of geological history 
which these strata repn^senl. We speak of the Cretaceous, 
Jurassic, and C!ambrian periods, and of the Cretaceous fauna, 
the Jurassic flora, the Cambrian Lrilobites, as if these adjectives 
denoted simply epochs of geological time. 

The stratified formations of the earth’s crust, or geological 
record, are classified into five main divisions, which in their 
order of antiquity are as follows : ( i) Archcan or l*re-Cambrian, 
called also sometimes Azoic (lUe.less) tir Eozou* (dawn of life) ; 
(2) J^alaeozoic (ancient life) or JViinar)' ; (3) Mcsozoi(‘ (middle 
life) or Secondary ; (4) ( ainozoic (recent life) or Tertiary ; 
(5) Quaternary or Post-'l'erliary. These divisions are further 
ranged uito systems, formations, groups or stages, assises and 
zones. Accounts of the various subdivisions named are givcMi 
in s<;para te articles under Llicir own headings. In order, however, 
that the sequence of the formations and their parallelism ii» 
Europe and North America may be presented together a strali- 
graphical table i.s given on next page. 

P\RT VJII. — PTTYSIOGRAlUnCAl. GkOLOGV 

This department of geological inquiry invest igatt‘s ihti origin 
and history of the present topographical features of tlie land. 
As these features must obviously be related to those of (‘arlier 
time which arc recorded in the rocks of the earth’s crust, 1,1 -^7 
cannot Ixj .satisfactorily studied until at least Ihe main outlines 
of the history of these rocks have been traced. Hence physio- 
graphical research comes appropriately after the other brandies 
of the science have been considered. 

From the stratigraphy of the terrestrial crust we Icam that 
by far the largest part of the area of dry land is built up of marine 
formations ; and therefore that the present land is not an 
aboriginal portion of the earth 's surface, but has been overspread 
by the sea in which its rocks were mainly accumulated. We 
further discover that this submergence of the land did not 
happen once only, but again and again in past ages and in all 
parts of the world. Yet although the terrestrial areas varied 
much from age to age in their extent and in their distribution, 
being at one time more continental, at another more insular, 
there is reason to believe that these successive diminutions ami 
expansions have on the whole been effected within, or not far 
outside, the limits of the existing continents. There is no 
evidence that any portion of the present land ever lay under the 
deeper parts of the ocean. The abysmal deposits of the ocean- 
floor have no true representatives among the sedimenUiry 
formations anywdiere visible on the land. Nor, on the other 
hand, can it be shown that any part of the existing oc( an 
abysses ever rose above sea-level into dry land. Henc e geologists 
have drawn the inference that the ocean basins have probably 
been always where they now are ; and that although the con- 
tinental areas hav(‘ often been narrowed by submergence and by 
denudation, there has probably seldom or never been a complete 
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Part VII. — Strattoraphical Geology 

'J'his branch of the science arranges the rocks of the earth’s 
(tusL in the order of their appearance, and interprets the sequence 
of events of which they form the records. Its province is to 
cull from the other departments of geology the facts which may 
be needed to show what lias been the progress of our planet, 
and of each continent and country, from the earliest times of 
which the rocks have preserved any memorial. Thus from 
mineralogy and petrography it olitains information regarding 
the origin and subsequent mutations of minerals and rocks. 
From dynamical geology it learns by what agencies the materials 
of the earth’s crust have been formed, altered, broken, upheaved 
and melted. From geotectonic geology it understands the 
various processes whereby these materials were put together 
so as to build up the complicated crust of the earth. From 
palaeontological geology it receives in well-determined fossil 
remains a clue by which to discriminate the different stratified 
formations, and to trace the grand onward march of organized 
existence upon this planet. Stratigraphical geology thus 
gathers up the sum of all that is made known by the other 
<lepartments of the science, and makes it subservient to the 
interpretation of the geological history of the earth. 

'rhe leading principles of stratigraphy may be summed up 
as follows : 

1. In every stratigraphical rescarcli the fundamental requisite 
is to establish the order of superposition of the strata. Until 
tliis is accomplished it is impossible to arrange the dates, and 
make out the sequence of geological history. 

2. The stratified portion of the earth’s crust, or what has been 
called the “ geological record,” can be subdivided into natural 
groups, or series of strata, characterized l)y distinctive organic 
remains and recognizable by these remains, in spite of great 
('hanges in lithological character from place to place. A bed, 
or a number of beds, linked together by containing one or more 
distinctive sf)ccics or genera of fossils is termed a zone or horizon, 
and usually bears the name of one of its more characteristic 
fossils, as the Plan orb is-zorm of the Lower Idas, which is so 
called from the prevalence in it of the ammonite Psiloceras 
planorhis. I’wo or more such zones related lo eacii otlier by the 
possession of a number of the sanKi characteristic species or 
genera hav(' been designated beds or an assise. Two or more 
sets of beds or assises similarly related form a ^roup or sla^e ; a 
number of groups or stages make a series, jonnation or section, 
and a succession of formations may be united into a system. 

Some living species of plants and animals can be traced 
downwards through the more recent geological formations ; 
but the number which can be so followed grows smaller as the 
examination is pursued into more ancient deposits. With their 
disapf)earance other species or genera present themselves which 
are no longer living, d'hese in turn may be trac<?d backward into 
earlier formations, till they too cease and their places are taken by 
yet older forms. It is thus shown that the stratified rocks contain 
the records of a gradual progression of organic forms. A species 
which has once died out docs not seem ever to have reappeared. 

4. When the order of succession of organic remains among the 
stratified rocks has been determined, they become an invaluable 
guide in the investigation of the relative age of rocks and the 
structure of the land. Each zone and formation, Ixdiig character- 
ized by its own species or genera, may lx‘ recognized by their 
means, and the true .succession of strata may thus be confidently 
established even in a country wherein the rocks have been 
shattered by dislocation, folded, inverted or metamorphosed. 

5. 'Fhough h)cal differences exist in regard to the precise zone 
in which a given species of organism maymake its first appearance, 
the general order of succession of the organic forms found in the 
rocks is never inverted. The record is nowhere complete in any 
region, but the piortunis represented, even though extremely 
imperfect, always follow each other in their proper chronological 
order, unless where disturbance of the crust has inter\’ened lo 
destroy the original sequence. 

6. The relati\x chronological value of the divisions of the 


geological record is not to be measured by mere depth of strata. 
While it may be reasonably assumed that, in general, a great 
thickness of stratified rock must mark the passage of a long 
period of time, it cannot safely be affirmed that a much less 
thickness elsewhere must represent a correspondingly diminished 
period. The need for this caution may sometimes be made 
evident by an imconformability between two sets of rocks, as 
has already been explained. The total depth of both groups 
together may be, say 1000 ft. Elsewhere we may find a single 
unbroken formation reaching a depth of 10,000 ft. ; but it would 
be unwarrantable to assume that the latter represents ten times 
the length of time indicated by the former two. So far from 
this being the case, it might not be difficult to show that the 
minor thickness of rock really denotes by far the longer geological 
interval. If, for instance, it could be proved that the upper 
part of both the .sections lies on one and the same geological 
platform, but that the lower unconformable series in the one 
locality belongs to a far lower and older system of rocks than the 
base of the thick conformable series in the other, then it would 
be clear that the gap marked by the uncon formability really 
indicates a longer period than the massive succession of deposits. 

7. Fossil evidence furnishes the chief means of comparing the 
relative value of formations and groups of rock. A “ break in 
the succession of organic remains,” as already explained, marks 
an interval of time often unrepresented by strata at the place 
where the break is found. The relative importance of these 
breaks, and therefore, probably, the comparative intervals 
of time which they mark, may be estimated by the difference 
of the facies or general character of the fossils on each side. 
If, for example, in one ease we find every species to be dissimilar 
above and below' a certain horizon, while in another locality only 
half of the species on each side are peculiar, we naturally infer, 
if the total number of species seems large enough to warrant 
the inference, that the interval marked by the former break 
was much longer than that marked by the second. But w'e may 
go further and compare by means of fossil evidence the relation 
between breaks in the succession of organic remains and the 
<lepth of strata between them. 

Three formations of fossiliferous strata, A, C, and IT, may occur 
conformably above eacli other. By a comparison of the fossil 
contents of all parts of A, it may be ascertained that, while some 
species are peculiar to its lower, others to its higher portions, yet tlie 
majority extend throughout the formation. If now it is found tlial 
of the total number of species m the upf)er portion of A only one-thinl 
)uisscs up into C, it may be inferred with some j)lausibilily tliat the 
time represented by tlic' break belAvcen .A and C' was really longer 
than that retpiired for the accumulation of th*‘ whole of tlu- formation 
A. It might even be possible lo discover elsi-where a thick inter- 
mediate formation B filling up the gap between A and ('. In like 
manner were it lo be discovered that, while the whole of the formation 
C is characterized by a common suite of fossils, not one of the s]H‘cies 
and only one half of the genera pass up into H, the inference could 
hardly be resisted that the gap between the two formations marks 
the passage of a far longer interval than was needed for the deposition 
of the whole of C. .And thus we reach the remarkable conclusion 
that, thick though the stratified formations of a country may be, 
in some cases they may not represent so long a total period of time 
as do the gaps in their succession, — in other words, that non-deposi- 
tion was more frequent and prolonged than deposition, or that the 
iiit<»rvals of time nhich have been recorded by strata have not betui 
so long as those which have not been so recorded. 

In all speculations of this nature, however, it is necessary 
lo reason from as wide a basis of observation as possible, seeing 
that so much of the evidence is negative. Especially needful 
is it to bear in mind that the cessation of one or more species 
at a certain line among the rocks of a particular district may 
mean nothing more than that, onward from the time marked 
by that line, these species, owing lo some change in the conditions 
of life, w'ere compelled lo migrate or became locally extinct or, 
from some alteration in the conditions of fossilization, were no 
longer imbedded and preserved as fossils. 'I'hey may have 
continued to flourish abundantly in neighbouring districts for 
a long period afterward. Many examples of this obvious 
truth might be cited. I’hus in a great succession of mingled 
marine, brackish-water and terrestrial strata, like that of the 
Carboniferous Limestone series of Scotland, corals, crinoids 
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and brachiopods abound in the limestones and accompanying 
shales, but disappear as the sandstones, ironstones, clays, coals 
and bituminous shales supervene. An observer meeting for the 
first time with an instance of this disappearance, and rcmemlier- 
ing what he had read about breaks in succession, might be 
tempted to speculate about the extinction of these organisms, 
and their replacement by other and later forms of life, such as 
the ferns, lycopods, estuarine or fresh-water shells, ganoid 
fishes and other fossils so abundant in the overlying strata. 
But further research would show him that high above the plant- 
bearing sandstones and coals other limestones and shales might 
Ikj observed, once more charged with the same marine fossils 
as before, and still farther overlying groups of sandstones, coals 
and carbonaceous beds followed by yet higher marine limestones. 
He would thus learn that the same organisms, after Vicing 
locally exterminated, returned again and again to the same 
area. After such a lesson he would probably pause before too 
confidently asserting that the highest bed in whicli we can 
detect certain fossils marks their final appearance in the history 
of life. Some breaks in the succession may thus be extremely 
local, one set of organisms having been driven to a different part 
of the same region, while another set occupied their place until 
the first was enabled to return. 

8. The geological record is at the best but an imperfect 
chronicle of the geological liislory of the earth. It abounds 
in gaps, some of which have been caused by the destruction of 
strata owing to metamorphism, denudation or otherwise, others 
by original non-deposition, as above explained. Nevertheless 
from this record alone can the progress of the earth be traced. 
It contains the registers of the appearance and disappearance 
of tribes of plants and animals which have from time to time 
flourished on the earth. Only a small proportion of the total 
number of species which have lived in past time have been thus 
(‘hronicled, yet by collecting the broken fragments of the record 
an outline at least of tlie history of life upon the earth can be 
deciphered. 

It cannot be too frequently stated, nor too prominently kept 
in view, that, although gaps occur in the succession of organic 
remains as recorded in the ro('ks, they do not warrant the conclu- 
sion that any such lilank intervals evt;r interrupt'd the progress 
of plant and animal life upon the globe, 'rhere is every' n*ason 
to believe that the marcli of life has been unbroken, onward and 
u[)ward. (ieological Jiistory, therefore, if its records in the 
stratified formations were perfect, ought to sliow a blending 
and gradation of epoch w'ith epoch. But the progress has Vieen 
constantly interrupted, now by upheaval, now by^ volcanic 
outbursts, now by depression. These interruptions serve as 
natural divisions in the chronicle, and enalile the geologist to 
arrange his history into periods. As the order of succtission 
among stratified rocks was first made out in hhirope, and as many 
of the gaps in that succession were found to be widespread over 
the European area, the di\isions which experience established 
for that portion of the globe came to be regarded as typical, 
and the names adopted for them were applied to the rocks ol 
other and far distant regions. This application has brought out 
the fact that some of the most marked breaks in the European 
series do not exist elsewhere, ami, on the other hand, that some 
portions of that series are much more complete than the corre- 
sponding sections in other regions. Hence, while the general 
similarity of succession may remain, different subdivisions and 
nomenclature are required as we pass from continent to continent. 

The nomenclature adopted for the subdivisions of the geological 
record Ixjars witness to the rapid growth of geology, ft is a 
patch-work in which no system nor language has been adhered 
to, but where the influences by which the progress of the science 
has been moulded may be distinctly traced. Some of the earliest 
names are lithological, and remind us of the fact that mineralogy 
and petrography preceded geology in the -order of birth - ("halk. 
Oolite, Greensand, Millstone Grit. Others are topographical, 
and often recall the labours of the early geologists of England — 
I^ndon Clay, Oxford Clay, Purbeck, Portland, Kimmeridge beds. 
Others are taken from local English provincial names, and 


remind us of the debt we owe to William Smith, by whom so 
many of them were first used — Lias, Gault, Crag, Corn brash. 
Others of later date recognize an order of snjierposition as 
already established among formations — Old Red Sandstone, 
New Red Sandstone. By common consent it is admitted that 
names taken from the region where a formation or group of rocks 
is typically developed are best adapted for general use. 
Cumbrian, Silurian, Devonian, Permian, Jurassic are of thi^ 
class, and have been adopted all over the globe. 

But whatever be the name chosen to desigi.iate a particular 
group of .strata, it soon comes to be used as a chronological or 
homotaxial term, apart altogether from the .stratigraphical 
character of the strata to which it is apfflied. Thus we speak 
of the Chalk or Cretaceous system, and embrace under that 
tenn formations which may contain no chulk ; and we may 
dcscrilic as .Silurian a series of strata utlerl\’ unlike in litliological 
characters to the formations in the tvpical Silurian country. 
Tu using these terms wc unconsciously allow the idea ol relative 
date to arise prominently before us. Hence such a word as 
'‘chalk" or cretaceous " does not suggest so much to us the 
group of strata so called as the inter\'al of geological history 
which these strata repre.sent. We speak of the Cretaceous, 
Jurassic, and C'ambrian periods, and of the CVetaccous fauna, 
the Jurassic flora, the ( ambrian trilobites, as if these adjectives 
denoted simply epochs of geokigical time. 

The stratified formations of the eorth’s crust, or geologital 
record, are classified into five main divisions, which in their 
order of antiquity are as follows : (1) Archeiin or lVe-(‘arnbrian, 
called also sometimes Azoic (lifeless) or Eozoic (dawn of life) ; 
(2) l^dtjcozoic (ancient lift;) or Primary ; (3) Mesozoic (middle 
life) or vSecondary ; (4) ( ainozoic (recent lifi?) or Tertiary ; 
(5) Quaternary or Post-Tertiary. The.se divisions are further 
ranged into systems, iormations, groups or stages, assises and 
zone.s. Accounts of the various subdivisions nam(‘d are given 
in separate articles under their ow n headings. In order, hovvi'ver, 
that the sequence oi tiui formations and their parallelism in 
Europe and North America may be presented together a strati- 
graphical table is given on next pagi*. 

P\KT VJll. --Puv.SI()(;KAlMirC\L (iKOI.OC'.V 

This department of geologk'al in(|uiry investigates the origin 
and histoiy' of the present topograjihii'al leatnres of tluj land. 
As these features must obviously be related to iIiom) of earlier 
time w'hicli are recorded in the rocks of the (‘urth’.-, crust, they 
cannot be .satisfactorily studied until at least the main outlim's 
of the history of these rocks have been traced. Jb'nce pliysio' 
graphical resi^rch comes appropriately after the other branches 
of the science have been considered. 

From tint stratigraphy of thtj terrestrial crust wc learn that 
by far the largest part of the area of ilry land is built up of mariui; 
formations ; and therefore that the jiresent land is not an 
aboriginal portion of tlie earth’s surface, but has been overspread 
by the .sea in which its rocks w'cre mainly accuimilat(‘d. W v 
further diseover that this submergence of the land did not 
happen once only, but again and again in past ages and in all 
parts of the world. \'et although the terrestrial areas varied 
much from age to age in their extent and in their distribution, 
being at one time more continental, at .jiollier more insular, 
there is reason to believe that these successive <limiiuitions and 
expansions have on the whohi been effected within, or not far 
outside, the limits of the existing continents. 'I’hcre is no 
evidence that any portion of the present land ever lay under the 
deeper parts of the ocean. The abysmal deposits of the ocean- 
floor have no true representatives among the .sedimentary 
formation.s anywdiere visible on the land. Nor, on the other 
hand, can it be shown that any part of the existing ocian 
abysses ever rose above sea-level into dry land. Hence gcologi.sts 
have draw'n the inference that tlie ocean ba.sins have probably 
been always where they now are ; and that although the con- 
tinental areas have often l)een narrowed by submergence and by 
denudation, there has probably seldom or never been a complete 
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The (ienlogical Record or Order of Succession of the Stratified 
T'orniations of the Earth' Crust. 


It Hisiork, up to i)u.* piestiit time. 

S § • Prehistoric;, (.ompriMns depasiis of the 
rt Iron, IhoM/c., and later .Stone. Ages. 

■ ^0 3 Neoliilm, - alliivium, peat, lakc-ci\\r)|. 
ini's, loess, 

e Ml J^^l.lPoIithiL — ri’’ci -graxels, ».a\c:.tle- 
poiits, iCx- 

^ f)Mer Lul»-s and s.illt-y-^ravcls ; < ave- 
[rt deposits. 

^ .Siiand-lincs or raised bcaJie^ ; lomigcsi 
moraines. 

u l/pficr ]iuuhier-clriy.s ; oskers ; marine 

® sands and il.iys. 

c InierglaGial dcposiiji. 

^ V Lower boulder -cl. ly or I'lll, uitli striated 
' - lock-surfaces lielow. 


N ewer : - -Knglish Forest - lh:d ( iron p ; 
Red and Norwich Crag; Ainsteluui 
and S(..ddcsian groups of Itclgiiuii 
and Holland ; .Sicilian and Astiun of 
France and Italy. 

Olilei : K.nglish ('orallilit: Cr.ig; T)ies- 
tian of lidKiuin ; Plaisiiiici.in of .soutii* 
nn France .end Italy. 

Wanting in liru.iin ; well rleveloped in 
Franre, S.K. Kiiiope and Italy ; divis- 
ible into the following groups in 
t desi ending order : (i) Pontiaii ; (y) 
S.itin:irian ; ( i) ‘rortoiiian ; (4) TIel* 
vetian ; (5) J^aiighian (Jluniigalianji 


III llriraiii the “ fluvio-marine series ” of 
tin: Isle of Wigbl ; also the voU .iiiic 
pl.iteaiix or.AntMiii .ind Iiinei Hebridc's 
and those of the I'aeroe Isles and Ic e- 
land. In toulinent.d Kuiupe the 
following subdivisions h.ive been 
ostablislied in descending cjrdcr : (1) 
.\<iuiuni<iii, (.>) Suinplan (Rupuhan), 
( {) Tongii.iu (Sannoisian). 


H.uion s.inds .vnd clays; l.udiaii sc'ries 
cd F rance 

llr.u klesliani Heels; Lutetian (Calc.iiie 
glossier and t .iill.isses) of f*aris basin. 

I ondoii cl.i>, Wooluiili and l\*eadiiig 
r.eds ; 'I'baiKi sanils ; \ piusuui m 
l.,oiidiiibui ol N. FiaiKe aiui lielgiuin ; 
Np.on.ic'i.ni .ind TImnetian groups. 


I l.iiiiaii n. lilting in liritain , iipp'-riiiust 
hiiiesioiie of Ucniiiark. 

Sc'iioiu.iii -Upper (.'halk with Fliiit.s vif 
Fngl.ind ; Aturi.iii and F nisi lieri.iii 
sUiges on tbe Iciuope.ui cjuitinent. 

'I'lnoiiian .Miildle (Mi.ilk with Ic-w 
flints, and i oiniii ising .llie Angoiiniimi 
and Ligotiaii stages. 

C'eiioinanlan Lowei Chalk .uid Chalk 
Marl. 

Alhi.ui- Upper Cireeiis.uul .uid (imili. 

A])tiaii i.e.wer (ireensand; Marls and 
limestones of Proveui;e, K.i.. 

Uigoiuan (I'l.oreinian) -Atlierfielil « lay . 
ni.issive Hipptiriie htnestoncs of 
soul hern F’r.'iiue. 

Neoi onii.in - We.dd c l.ay and Hustings 
s.vtKl ; Ilantcriviaii and NTnianginiaii 
.suh*stages oi Svviiicrland iind France. 


PiitlK-i'ki.-in 1*111 lii-ck beds ; Miiiuler 
I Meigi‘1; largely present in West- 
I pludi.i. 

[ Port laiKlian -- Port l.iiul group of Icng- 
i kind, represented in ,S. F'rance hy the 
thick Tilhoinau limestones. 

Kiininoitfigiati — Kiinineridge (. l.iy of 
Kngland ; Virguh.m and 1‘icioccrian 
groups of N. France ; leptesonU'd by 
thick limestones in the Mcditeri.ineait 
basin. 


Mol lb Auierica. 

Similar to tlie Kuro|ieAn dn- 
veluptncnt, but with scantier 
liace.s of the presence of man. 


As in F.urojie, it is hardly pc^* 
hible to a.s.sigti a definite 
chronological place to each 
of the various depo&iLs of this 
peiicxl, terrestrial atul auiniie. 
'I'hey geiier.dly resemble the 
F-urojKaii series. Ihc charac- 
te'.istu: marine, fluvi.itile and 
lacustrine terraces, which 
overlie the older drifUs, have 
been classed as the Qiaiiip- 
l.iin ('fixjuii. 

f)ii the Arluiitic border repre- 
sented by the nun ine Floridian 
seiies; iii lh«* interior by a 
siiiiaerial uml lacusti me senes ; 
and on the Pacific' bortlcr by 
the thic k iihiiine scries of San 
Francisco. 


Kepicscaitcd In the liia.sterti 
.St.ues by a niarinc wries 
(Yoiklow'u or Chesapeake, 
Chipnla and Chattahoochee 
giottps). and in the interior 
by the lacustrine Ia>tip Folk 
(Nebr.'isk.'t), Deep Rivet, and 
lohn Day groups. 

C>u the Athintii bolder no 
ecpiivalcrus Lave lieeii satis- 
f.ic lorily recognised, but on 
ilie Pacific side there are 
iii.vriiu* deposits in N.W. 
Oiegon, will* h may lepicseiit 
this division, lu the intcric>r 
the equivalent is believed to 
be the fresh-wiiK .“White River 
seiii's, including (1) I'roto- 
tftas bed.^, (2) beiK, 

.end ( 0 Ttia not h^r turn betls. 

WoiHlstcM'k and -Ac}uia (Veck 
groups of J*c)iuiiiac River , 
Vicksburg, Jackson, ('kii- 
Ujrne, Ihihrstone, ami l.ig- 
imii gioups of Mississ, 

In tbe inteiior a tliii k .cites of 
fresh-water form.itums, com- 
prising, in desi ending oulei, 
the Uinta, Hiidget, Wind 
Kivti, Wasatch, 'I'orrejon, 
.iial Piierc o gjoups. 

Dll the Pat iffc side the nuiiinc 
1 ejon series of Oregon and 

( .ihfiii iii.i. 

On the Atl.uitic Umlci both 
niariiie strata .md others inii- 
Uiiiiing a terrestiiul flora rc- 
pirsent the C icl.icvinis series 
of fonn.uions. 

Ill the iiiterioi there is .dso a 
c onuiiingliiig of iiiarim with 
I lac.nstriiic deposits. At the 
top lies the [..iraintc or J.ig- 
nitie senes with an almndaiil 
U:r rest rial fluia, jKissing down 
into the lac ustriiie and 
bt.u’kish ’ water Montana 
senes. Of oUlci date, the 
('olor.ido scrie.s contains an 
abniiil.iiit inaiine f.iuiia, yet 
im hiiles also sonic c.oal-scams. 
'I'he Niobraia marls and limc- 
sioncs arc likewise of murine 
origin, but I he low’ei ineiubers 
of the series (Hentoii and 
IkiKola) show' niiotker gie.4t 
ri picsenf.'ition uf fresh-watt'i 
hCMhiiieiiuuion with lignites 
and I'o.ds. 

In (alifoinia a vast sintcvsioii 
of maiiiie deposits (Shasta- 
Chico) repicsent.s the Cre- 
tnt^us Hystem; and in western 
ilritUh N. .Aineric a c oabseams 
also cH c ur. 

Represi lit, 'piles of the Middle 
and Lc.w-er Jurassic forma- 
tioiJf. luivc Wii ftniiid ill 
( aliforiii.'i and Oregon, and 
farther north among the Arctic 
islands. 

Strata coiit.ainmg Lower Juras- 
sic marine fossils npiiear in 
W*yon»ing and Dakota; and 
above them come the At/anto- 
.\/rw; and liaptantHiifn IieJs, 


Coraliian— Coral Rag, Coralline Oolite ; 
Sequauiari stages of the Cuntineiit, 
comprising the sub-slagc.s of Astartian 
ondRauraciati. 

Oxfordiaii'- Ojifoid Cl.cy ; Argoiiaii and 
Kcuvizyaii stages. 

CiillovLin — KclUiways Rix:k, Diveioan 
.siib-stagr of N. I'rancc. 

Bathonian — scjrics of F'ngUsh strata from 
Cornbrosh down to F ulier'.s F.arth. 

I1ajo<.iaii Inferior Oolite of FhigUuid. 

Liassic — divisible into (t) Upper Idas 
oj 'Foarciaii, (2) Middle Lias, Marl- 
stone or Chai mouthian, (3) Lower 
Lias ui Sinemuriaii and Hcttangian. 

In Germany and western Europe this 
divksion represeiiL» the deposits of 
inland sc.-is or lagoons, and is divisible 
into the following stages in descending 
order : (r) Rhaclic, (2) Reaper, (j) 
Mitsrhc’.k.'ilk, (4) HuiUei. In the 
eastern Alps and the Mediterranean 
basin the « untriiiporaiieoiis hediinelil- 
.’iry format Inns are those of open dear 
seu, i.i wiuch a thic.kiic.ss of many 
thousand feet of str.'ita was arc uniu- 
lated. 

Thiiiingian /t-'-Ji *.1 c*iii, Magni'sian 
Linie<itom‘ ; u.micd from its develop- 
ment in 'ihuiingia; well lepreseiited 
.ilso in S.ixony, flavniia and lloheinia. 

S.tiotiian — Rothliegciidcs ('•ruiip; J-led 
.Sandstones, Rc. 

Auliiiiiaii— where; (he: strata present tbe 
lagoon Licit:-., well displayed ui Aiitiin 
in F'raiirc ; where tiu. marine- type is 

I ircclorniiiani, as in Fliissia, the group 
ms liec-ii tcinii'i! Artiiiskuiii. 

Siephanian c^r Urahaii — icpreseiiled in 
Riissi.i hy niarinc foiniatioiis, and in 
centUil .lud western Knro|>e bynunui- 
011.S stnail liasins i ontaining a pec iiliar 
flora .iiid in some places a great vai letj' 
of insects, 

W c s t p h a 1 i a n or M oscovian C'oab 
rai'asnres, Millstone t»rU. 

(’ulin or I )inantisui — Carboniferems I ,imc*- 
sioiic and ('ah iferoiis .S.'indstonc series. 


N orih America. 

w'hich have yielded so large a 
variety of deuiosauisand other 
veitebiate.s, and especially tlie 
remains of a number of genera 
of small mammals. 





Dcioiiian type. 

Old Rc'd .Sand' 


sron*: type. 

n 

2 





1 VcDow .'ind red 

(3 

I'tiDcr f 

^ I PC' \ |. rasnian. 

.*-andr)tone wiili 

t/i 1 

}i olflpt vchius. 

"c 


j ltothri»lepiA,h\-. 


,t\iitbm'ss Flag- 
stones with 
Osteolcpu^^ Dip' 
JJotHO' 
stem, he. 

Red and purple ! 
s.iiidstuncs and 
coll glomerates j 
I w it ll ; 

I tJISpli, y'/t'i- I 

' a^p/A, hf,. 


/ Ludlow Croup. 
-[ Wcnlock „ 

( l.I.uitlovcry ,, 


1 c C.irador or Rila Group. 

Lower ' I 1 1 .1 

Up|K‘i 01 ()/, mtA series Trcnnadoc slates 
and l.ingvitt F'lags. 

Middle or Pantdojcutrs scries— Meiic- 
vian<>roiip. 

Lower cii Oientllus ^erics - Llanlicris 
and llurlecli Gimip, and OienelhiS' 
/one. 

In Srotlami. iindurru'.itii the Cambrian 
iUemtiu^ group, lies uiiconl'otmably 
a mass of reel saiukstone ami con- 
glomciatc (Turridunian) 8000 or to,ucxi 
ft. thick, which lesi-s with a strong 
uiiconformability on a «!cries of c'o.arsc 
gnuissefi and si'hi.«ts (Lewwiank A 
thick series of slates and pliyllites lie*- 
irelow til** oldest I'alueo/oic rocks in 
central Fmrope, with coarse gneissc;s 
below , 


In New York, Connecticut, New 
Brunswick, and Nova hcotia 
a series of red sandstone 
(Newark serieK) contains land- 
plants and labyrinthodonts 
like the k'vgoon t>pe of central 
and western Europe. On the 
J’ucifii slope, however, marine 
eiiuivalents oc-c-ur. represent- 
ing rhciKlagic type of south- 
eastern Euroiie. 

'J o this division of the geologi- 
cal rec.otd lilt* Upper I’arrt-ii 
Mc.'isuiccs of the c cial-fields of 
J’eniisylvania, i*rinc*e F.dward 
IsUnd, Nuia .SiotKi and 
New Jhi:uswi(.k have been 
assignifl. 

F'uithci south iii.KaiisR:,, Texas, 
and Nebrask.i tlie it'jiie*-ent.’*.- 
tives ot tbe division have an 
ahuiKkant nmiinc f.unia. 

Upper productive Coal- 
measures. 

J.owei Barren mcasiiies. 

Lower p ro cl 11 ( t i V c C o a 1- 
inca.sures. 

Poiisxille cimgionieiate. 

Maiich Chunk' shales; lime- 
stones of Chc'stci , St Louis, Ri . 

PcMcmo scries ; Kiiuleihook 
liineslune. 


I C.iiskill led sandstone ; Old 
I Red S.'indstonc type ; the 
j strata below show the 

I Deiunmn type. 

(Uic'iming Group. 

Genesk.e ,, 

/ llannltun Group. 

1 jM.iii I Mils „ 

/Coinifeious Lime- T Upper 
I sinm. I Hclder- 

(Juoiid.-iga Lime- I bcig 
I stone. Group. 

VOriskaiiy Sandstone. 

I Lower lleid<.‘rbc*rg (iroiqi. 

I Water-Lime 

. Niugai.i Shale and Liinostonr. 
I Clinlon Group. 

I Medina ,, 

( '(Jinciiinati Group. 

lUica „ 

-s I'ic nton ,, 


IJpper or J’olsilam senes with 
Dieuus and DUehitphaivs j 
fauna. 

Middle or Acadian series w'ith ! 
/'aradojeiticA fauna. j 

Lower or (Georgian seiics with ‘ 
Oienelius fauna. 

In Canada and the Lake 
Superior region of the United 
.States a last succe.ssion of 
rocks of i're-Canibrian age 
has been grouped into the 
following subdivisions in de- 
sc.<eiiding order: (1) KeweciKi- 
wait, lying uriconformably on 
(2) Aniiiiikte, separated by a 
strong unconforinabiliiy fiom 
( t) 1 ^pper 1 1 uronian, (4) I .ower 
Fiuronian with an uiieoiifurm- 
able liuse, (5) ,Gouli hie lung, I 
(6) Laurent tan. In the eastern I 
pirt of Canada, Newfound- 
iand, R'c., and aUo in Mon- 
tan.i. sedimentary formations 
of gieat tlucknc.ss below the 
lowest C'ambrian /one. have | 
lK:eii found to contain some > 
obsi me oqir.'ini.sins. 
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disappearance of land. The fact that the sedimentary forma- 
tions of each successive geological period consist to so large an 
extent of mechanically formed terrigenous detritus, aiSords 
good evidence of the coexistence of tracts of land as well as of 
extensive denudation. 

From these general considerations we prociied to in(|uire how 
the existing topographical features of the land arose. Obviously 
the co-operation of the two great geological agencies of hypogene 
and epigene energy, which have been at work from the Ix^ginning 
nf our globe’s decipherable liistory, must have been tlie cause 
to which these features arc to be assigned ; and the task of the 
geologist is to ascertain, if possible, the part that lias been taken 
by eacJh. There is a natural tendency to see in a stupjeiidous 
piece of scenery, such as a deep ravine, a range of hills, a line of 
precipice or a chain of mountains, evidence only of subterranean 
convulsion ; and before the subject was tiiken up as a matter 
of strict scientifu*. induction, an appeal to former aitaclysms 
was considered a sufficient solution of the })roblems presented 
by such features of landscape. The rise of the modern 
lluttonian school, however, led to a more careful examination 
of these problems. The important share taken by erosion in the 
determination of the present features of landscape was then 
recognized, while a fuller a])preciatiou of the relative parts 
played by the hypogene and epigene causes has gradually Ijeen 
reached. 

I. 'I'he study of the progress of denudation at the present 
time has led to the conclusion that even if the rate of waste 
w'ere not more ra])i(l than it is to-day, it would yet suffice in a 
comparatively brief geological period to reduce the dry land to 
bclow^ the sea-level. Jlut not only would the area of the land be 
diminished by denudation, it could hardly fail to be more or 
less involved in those widespread movements of stdxsidence, 
cluring which the thick sedimentary formations of the crust 
appear to have been accumulated. It isS thus manifest that there 
must have been from time to time during the history of our 
globe upward movements of the crust, whereby the balance 
between land and sea was redressed. Proofs of such movements 
ha\’e been abundantly preserved among the stratified formations. 
We there learn that the uplifts have usually followed each other 
at long intervals between which subsideru'o prevailed, and thus 
that there has been a prolonged oscillation of tlie crust over the 
great continental areas of the earth’s surface. 

An* examination of that surface leads to the rec'ognition of two 
great types of upheaval. In the one, the sea-floor, with all its 
thick accumulations of sediment, has been carried upwards, 
sometimes for .several thousand feet, so equably that the stratii 
retain tlieir original flatness with hardly any sensible disturbance 
for hundreds of square miles. In the other type the solid crust 
has been plicated, corrugated and dislocated, especially along 
particular lines, and has attained its most stupendous disruption 
in lofty chains of mountains, between these two phases of uplift 
many intermediate stages have been developed, according to 
the direction and intensity of the subterranean force and the 
varying nature and disposition of the rocks of the crust. 

(a) Where the uplift lias extended over wude spac:es, without 
appreciable deformation of the crust, the flat strata have given 
rise to low plains, or if the amount of ui)rise has Ixxm great 
enough, to high plains, plateaux or tablelands. The plains of 
Russia, for example, lie for the most part on such tracts of 
equably uplifted strata. The great p’lains of the western interior 
oi tlie United States form a great plateau or tableland, 5000 or 
6000 ft. above the sea, and many thousands of square miles in 
extent, on which the Rocky Mountains have been ridged up. 

(b) It is in a great mountain-chain that the complicated 
structures clevelop)ed during disturbances of the earth’s crust 
can best be studied (sec Tarts IV. and V. of this article), and 
where the influence of these structures on the topograpln^ of the 
surface is most effectively displayed. Such a chain may be thv. 
result of one colossal disturbance ; but those of high geological 
antiquity usually furnish proofs of vsuccessive upilifts wdth more 
or less intervening denudation. Formed along lines of continental 
displacement in the crust, they have again and again given 


relief from the .strain of compression by fresh crumpling, fracture 
and uprise. Tlie clhef guide in tracing these .successive sUiges 
of growth is siqiplied by unconformability. If, for example, a 
mountain-range consists of upraised Silurian rocks, upon the 
upturned and denuded edges of which the Carboniferous Lime- 
stone lies transgressively, it is dear that its original upheaval 
must have taken jjluce in the period of geological time represented 
by the interval between the Silurian and the ( arboniferous 
Limestone formations. If, as the range is followed along its 
course, the Carboniferous J.imestoiui is found to be also highly 
inclined and ('overed uncoriformahly by the I'pper Oial-measures, 
a .second uplift of that portion of the ground can be piroved to 
have taken place between the time of the Limestone and tliat of 
the UppcT Coal-measures. I 5 y this simple and obvious kind of 
evidence the relative ages of different mountuin-duiins may 
be compared. In most great chains, however, the rocks have 
been so intensely crumpled, ami even iiuerted, that much 
labour may be required before their true relations can be deter- 
mined. 

The Aly)s furnish an instructive e.xample of ihe long series of 
revolutions through wliich a great mountain-system may Iiave 
passed beforti reaching its present de\'elop)mtait. 'J'he first 
beginnings of the cluiin may have lieeii iiprai.sed bef(»re thtt 
oldest Talacozoic fonnations were laid <lown. 'I’liere are at 
least traces of land and shore-lines in the ( arboiiiferous period. 
Subsequent submergences and uplifts ajipK'ar t(» have (u ciirred 
during the Mesozoic periods. There is evidence tiiat lluireafter 
the whole region sank (U‘ep under the s(‘a, in wdiich the older 
'I'ertiary sediments were accumulated, and whicli st^ems to 
have spread right across the heart of the (Md World, but after 
the deposition ol the Focene formations came lln^ gigantic 
disruptions whereby all the rocks of the Alpine region were 
folded over each otluT, ('rushed, (‘orrugated, fractured and 
displaced, some of their older portions, im luding the iundamcntal 
gneisses and schists, being sejueezed up, tom ofl, am! j)ushed 
horizontally for many miles over the younger nKfKs. Uiit this 
upheaval, though the most momentous, was not the last which 
the chain has undergone, for at a later e])och in 'J'ertiary lime 
renewed distiirbanc'c gave rise to a further serit‘s ol ruplurt's 
and plic'ations. TIk* cliain thus successively uph(‘avcd has 
been eontiniiously exposed to denudalion and has consequently 
lo.st mu('h of its original height. 'J’hat it has ht^en Icit in a state 
of instability is indicated by the fiv(jucnl eartlajuakes of the 
Alpine region, which doubtless arise from the sudden snapping 
of rocks under iiil(‘nse strain. 

A distinct tyj)e of mountain due to direct hyjiogene action is 
to be seen in a volcano. It has hticn already poiiiled (Jii l ( 1‘art I V . 
sect, i) that at the vents which maintain a comiminaalion 
between the molten magma of the earth's interior and lia- 
surface, eruptions take place w'herel))* quantiticis of lava and 
fragmentary materials are heai>ed round each orifice ol 
discharge. A typical volcanic mountain lakes the form of a 
perlect cone, but as it grow's in size and its main vent is choked, 
while the sides of the cone are unable to withstand th<^ force of 
the explosions or the pressure of the ascending column of lava, 
eruptions lake place laterally, and numerous parii.siti(' cones 
arise on the flanks of the parent mountain. Wlien* l.v.va flows 
out from long fissures, it may j)ile up vast .sheets of rock, and 
bury the surrounding country under several tliou.sand feet of 
solid Slone, covering many hundreds of square miles. In this 
way volcanic tablelands have btx^i formed wliich, attacked by 
the denuding forces, are gradually trenchiid by valleys and 
ravines, until the original level surlace ol Uie lava-field may be 
almost or wholly lost. As striking (;xamples of this physio- 
graphical type reference may I>c made to the plateau of Abyssinia, 
the Ghats of India, tlie pkiteaux of Antrim, the Inner Hebrides 
and Iceland, and the great lava-plains of the western l(*rritorics 
of the United States. 

2. But wdiile the subterranean inovemenls have upraised 
portions of the surface of th<i lilhos|ffier(i al)ov'(*, the level of the 
ocean, p-nd have thus been instrumental in producing the existing 
tracts of land, the detailed topographical features of a landscape 



672 


GEOLOGY 


are not solely, nor in general even chiefly, attributable to these 
movements. From the time that any portion of the sea-floor 
a[)pears above sea-level, it undergoes erosion by the various 
epigene agents. Each climate and geological region has its own 
development of these agents, which include air, aridity, rapid and 
trequent alternations of wetness and dryness or of heat and 
cold, rain, springs, frosts, rivers, glaciers, the sea, plant and 
animal life. In a dry climate subject to great extremes of 
temperature the character and rate of decay will differ from 
those of a moist or an arctic climate. But it must be remembered 
that, however much they may vary in activity and in the results 
which they effect, the epigene forces work without intermission, 
while the hypogene forces bring about the upheaval of land only 
after long intervals. Hence, trifling as the results during a 
liuman life may appear, if we realize the multiplying influence 
of time we are led to perceive that the apparently feeble super- 
ti<'ial agents can, in the course of ages, achieve stupendous 
transformations in the aspect of the laud. If this efficacy may 
be deduced from what can be seen to be in progress now, it 
may not less convincingly be shown, from the nature of the 
sedimentaiy^ rocks of the earth’s crust, to have Ixjen in progress 
from the early beginnings of geological hisLor>*. Side by side 
with the various upheavals and subsidences, there has been a 
( ontinuous removal of materials from the land, and an equally 
persistent rleposit of these materials under water, with the 
consequent growth of new rocks. Denudation has been aptly 
compared to a process of sculpturing wherein, while each of the 
implements employed by nature, like a special kind of graving 
tool, produces its own characteristic impress on the land, they 
all combine harmoniously towards the achievement of their 
one comnum task. Hence the present contours of the land 
depend partly on the original ('on I igu ration of the ground, and 
the influence it may have; had in guiding the op)erations of the 
erosive iigents, partly on the vigour with which these agents 
perform their work, and partly on the varying structure and 
j>ow'crs of resistance possessed by the rocks on which the erosion 
is carried on. 

Where a nc?w tract of land has been raised out of the sea 
bv such an tfnergetic movement as broke up the crust and 
protluced the complicated structure and tumultuous external 
forms of a great mountain chain, the influence of the hypogene 
foHTs on the topography attains its highest development, 
but even the youngest existing chain lias suffered so greatly 
Irom denudation that the aspect which it presented at the time 
nl its uplift ca!i only be dimly perceived. No more striking 
illustration of this feature can be found than that supplied by 
the Alps, nor one wffiere the geotectonic structures have been 
so fully studied in detail. On the outer flanks of these mountains 
the longitudinal ridges and valleys of the Jura correspond with 
lines of anticline and syncline. Yet though the dominant 
topographical elements of the region have obviously been 
produced by the plication of the stratified formations, each 
ridg(' has suffered so large an amount of erosion that the younger 
rocks have been removed from its crest where the older members 
of the series are now' exposed to view, while on every slope 
proofs may be seen of extensive denudation. If from these 
long wave-like undulations of the ground, where the relations 
between the disposition of the rocks below and the fonns of 
the surface are so clearly traceable, the observer proceeds 
inwards to the main chain, he finds that the plications and 
displacements of the various formations assume an increasingly 
complicated character ; and that although proofs of great 
denudation Continue to abound, it lx*coines increasingly difficult 
to form any satisfactory conjecture as to the shape of the ground 
when the upheaval ended or any reliable estimate of the amount 
of material which has since then l^en removed. Along the 
central heights the mountains lift themselves towards the sky 
like the storm-swept crests of vast earth-billows. The whole 
aspect of the ground suggests intense commotion, and the 
impression thus given is often much intensified by the twisted 
and crumpled strata, visible from a long distance, on the crags 
and crests. On this bruken-up surface the various agents of 
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denudation have been ceaselessly engaged since it emerged 
from the sea. They have excavated valleys, sometimes along 
depressions provided for them by the subterranean disturbances, 
sometimes down the slopes of the disrupted blocks of ground. 
So powerful has been this erosion that valleys cut out along 
lines of anticline, which were natural ridges, have sometimes 
become more important than those in lines of syncline, which 
were structurally depressions. The same subaerial forces have 
eroded lake-basins, dug out corries or cirques, notched the 
ridges, splintered the crests and furrowed the slopes, leav- 
ing no part of the original surface of the uplifted chain 
unmodified. 

It has often been noted with surprise that features of 
underground structure which, it might have been confidently 
anticipated, should have exercised a marked influence on the 
topography of the surface have not been able to resist the 
levelling action of the denuding agents, and do not now affect 
the surface at all. This result is conspicuou.sly seen in coal-fields 
where the strata are abundantly traversed ny faults. These 
dislocations, having sometimes a displacement of several hundred 
feet, might have been expected to break up the surface into 
a network of cliffs and plains ; yet in general they do not modify 
the level character of the ground above. One of the most 
remarkable faults in Europe is tlie great thrust which bounds 
the southern edge of the Belgian coal-field and brings the 
Devonian rocks above the C'oal-mcasures. It can be traced 
across Belgium into the Boulonnais, and may not improbably 
run beneath the Secondary and Tertiary rocks of the south of 
England. It is crossed by the valleys of the Meuse and other 
northerly-flowing streams. \'et so indistinctly is it marked 
in the Meuse valley that no one would snspei t its existence from 
any peculiarity in the general form of the ground, and even an 
experienced geologist , until he had learned the structure of the 
district, would scarcely detect any fault at all. 

Where faults have influenced the superficial topography, 
it is usually by giving rise to a hollow along which the subaerial 
agents and especiall)* running water can act effectively. Such 
a hollow may be eventually widened and deepened into a valley. 
On bare crags and crests, lines of fault are apt to bei marked by 
notches or clefts, and they thus help to produce the pinnacles 
and serrated outlines of these exposed uplands. 

It was cogently enforced by Hutton and Playfair, and inde- 
pendently by Lamarck, that no co-operation of underground 
agency is needed to produce such topography as may be seen 
in a great part of the world, but tliat if a tract of sea-floor were 
upraised into a wide plain, the fall of rain and the circulation 
of water over its surface would in the end carv e out such a system 
of liills and valleys as may be seen on the dry land now. No 
sucli plain would be a dead-level. It would have inequalities 
oil its surface which would serve as channels to guide the drainage 
from the first showers of rain. And these channels would be 
slowly widened and deepened until they would become ravines 
and valleys, while the ground between them would be left project- 
ing as ridges and hills. Nor would the erosion of such a system 
of water-courses require a long series of geological periods for 
its accomplishment. From measurements and estimates of the 
amount of erosion now taking place in the basin of the M ississippi 
river it has been computed that valleys 800 ft. deep might be 
carved out in less than a million years. In the vast tablelands 
of Colorado and other western regions of the United States an 
impressive picture is presented of the results of mere subaerial 
erosion on undisturbed and nearly level strata. Systems of 
stream-courses and valleys, river gorges unexampled elsewhere 
in the world for depth and length, vast winding lines of escarp- 
ment, like ranges of sea-cliffs, terraced slopes rising from plateau 
to plateau, huge buttresses and solitary slacks standing like 
islands out of the plains, great mountain-masses towering into 
picturesque peaks and pinnacles cleft by innumerable gullies, 
yet everywhere marked by the parallel bars of the horizontal 
strata out of which they have been carved — these are the orderly 
.symmetrical characteristics of a country where the scenery is 
due entirely to the action of subaerial agents on the one hand and 
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tlie varying resistance of perfectly regular stratified rocks on the 
other. 

The details of the sculpture of the land have mainly depended 
on the nature of the materials on which nature’s erosive tools 
have been employed. The joints by which all rocks are traversed 
have been especially serviceable as dominant lines down which 
the rain has filtered, up which the springs have risen and into 
which the frost wedges have been driven. On the high bare 
scari)s of a lofty mountiiin the inner structure of the mass is laid 
open, and there the system of joints even more than faults is 
seen to have determined the lines of crest, the vertical walls of 
cliff and precipice, the forms of buttress and recess, the position 
of cleft and chasm, the outline of spire and pinnacle. On the 
lower slopes, even under the tapestry of verdure which nature 
delights to hang where she can over her naked rocks, we may 
detect the same pervading influence of the joints upon the forms 
assumed by ravines and crags. Each kind of stone, tc^o, gives 
rise to its own characteristic form of scenery. Massive ciyslalline 
rocks, such as granite, break up along their joints and often 
decay into sand or earth along their exposed surfaces, giving 
rise to rugged crags with long talus slopes at their base. The 
stratified rocks besides splitting at their joints are especially 
distinguished hy parallel ledges, cornices and recesses, produced 
by the irregular decay of their component strata, so that they 
often assume curiously architectural types of scenery. But 
besides this family feature they display many minor varieties ol 
aspect according to their lithologii'al composition. A range of 
sandstone hills, for example, pre.i(‘nts a marked contrast to one 
of limestone, and a line of chalk downs to the escarpments 
formed by alternating bands of harder and soiter clays and 
shales. 

It may suflice Iiere merely to alludt^ to a few of the more 
important parts ol the topography of the land in their relation 
to physiographical geology. A true mountain-chain, viewed 
Irom the geological side, is a mass of high ground which owes its 
prominence to a ridging-up of the earth’s crust, and the intense 
jdication and rupture of the rocks of which it is ('omposed. But 
langes of hills almost mountainous in their hulk may be formed 
by the gradual erosion of valleys out of a mass of original high 
ground, such as a high plateau or tableland. Eminences whu'h 
have been isolated by denudation from the nuiin mass of the 
formations of whicli they originally lornied part are known as 
“ (jutliers ” or “ hills of circiimdenudation.” 

Tablelands, as already pointed out, ma> be produced either 
by the upheaval of tracts of horizontal strata from the sea-floor 
into land ; or by the uprise of plains of denudation, where rocks 
of various composition, structure and age have been levelled 
down to near or below the level of the sea by the co-operation 
of the various erosive agents. Most of the great tablelands 
of the globe arc platforms of little-disturbed strata which huA c 
been upraised bodily to a considerable elevation. No sooner, 
however, arc they placed in that positi«)n than they arc attacked 
by running water, and begin to be hollowed out into systems of 
valleys. As the valleys sink, the platforms between them grow 
into narrower and more definite ridges, until eventually the 
level tableland is converted into a complicated network ol hills 
and valleys, wherein, nevertheless, the key to the wdiole arrange- 
ment is furnished by a knowledge of the disposition and eff *cts 
of the flow of water. The examples of this process brought to 
light in Colorado, Wyoming, Nevada and the other western 
regions by Newberry, King, Hayden, Powell and other explorers, 
are among the most striking monuments of geokigical operations 
in the wwld. 

Examples of ancient and much decayed tablelands formed by 
the denudation of much disturbed rocks are furnished by the 
Highlands of Scotland and of Norway. Each of these tracts of 
higii ground consists of some of the oldest and most dislocated 
formations of Europe, which at a remote period were worn down 
into a plain, and in that condition may have lain long submerged 
under the sea and may possibly have been overspread there 
with younger formations. Having at a much later lime been 
raised several thousand feet above sea-level the ancient platforms 


of Britain and Scandinavia have been since exposed to denuda- 
tion, whereby each of them has been so deeply channeled into 
glens and fjords that it presents to-day a suriace of rugged 
hills, either isolated or connected along the flanks, while only 
fragments of the general surface of the tableland cun here and 
there lie recognized amidst the general destruction, 
i Valleys have in general been hollowed out by the greater 
erosive action of running water along the channels of drainage. 
Their direction has been probably determined in the great 
majority of cases by irregularities of the surface along which 
the drainage flowed on the first emergence of the land. Sonu*- 
times these irregularities have been produceil by iolds of the 
terrestrial crust, sometimes by faults, sometimes by the irregu- 
; larities on the surface of an uplifted platform oi deposition or of 
. denudation. Two dominant trends may be observed among 
them. Some are longitudinal and run along iht) line of flexures 
in the upraised tract ol land, oUkts are transverse where the 
drainage has flowed down the slopes ol the ridges into the longi- 
tudinal valleys or into the sea. 'fhe forms of valleys have been 
governed partK' by the structure and composition of the rocks, 
and partly by the relative potency of lh<‘ different deiinclirig 
agents. Where the inlluerue of rain and frost has been slight, 
! a.nd the streams, sufiplicd from distant sources, have had 
I sulficicnt declivity, deep, narrow, precipitous ravines or gorges 
, have been excavated, 'fhe can\ons of the arid region of the 
1 Colorado are a magnificent example of this result. Where, on 
i the other hand, ordinary atm(»spheric action has bei'ii more 
rapid, the sides of the river clianncls have been attacked, and 
open sloping glens and valleys have been hollcnved out. A 
gorge or defile is usually due to the action of a waterfall, which, 
beginning with some abrupt (let hvity or precipice in the course 
ol the river when it first commenced to flow, or caused by some 
I liard rock crossing the cbanncl, has eaten its w^ay backward. 

I Lakes ha\e been already nderred to, and their mofles of origin 
j have been mentioned. As they are continually being filled up 
I w'ith tlH‘ iletritus washeil into them from the surrounding 
regions they cannot be ot any great geological anti(|nity, unless 
where by .some unknown firocess their basins an‘ from time to 
lime wideihd and deepened. 

In the general subat^rial denudation of a country, innumerable 
minor features are worked out as the structure of the rocks 
controls the ceperations of the eroding agents. Thus, among 
c'omparativel\' undisturbed strata, a hard bed resting upon 
I others of a softer kind is apt to form along its outcrop a liiu^ of 
I clilT or escarpment. 'I’liough a long range of such cliffs rescndiles 
. a coast that has been worn by the sea, it may be entirely due to 
mere atmosphc‘ric waste. Again, the more resisting portions of 
a rock may be seen projecting as crags or knolls. An ignc'ons 
I ma.ss will stand out as a bold hill from amidst the* more clccom- 
' po.sahlo strata through which it has risen. 'Ilujse featuies, 
I often .so marked on the lower grounds, attain their most con- 
spicuous dcvclo])ment among the higher and barer parts of tbi^ 
mounUiins, wdierc subaerial disintegration is most rapid. The* 
torrents tear out deep gullies from the* sides of the declivities. 
Corries or i‘ir(]ues are scooped out on the one hand and naked 
precipices are left on the other. Ihe harder bands ol rock 
project as massive ribs down the slopes, shoot up into prominent 
aiguilles ^ or help to give to the summit^ the notched .saw-like 
outlines they so often present. 

The materials worn from the surface ol the Ingher are spread 
out over the lower grounds. The streams as they descend begin 
to drop their freiglit of sediment when, by the le.s.scning of their 
declivity, their carrying power is diminislied. The great plains 
of tlie earth’s suriace are due to this deposit of gravel, sand and 
loam. They are thus moniim<*nts at once of the destructive and 
reproductive proce.sses which have been in progress unceasingly 
since the first land rose above the sea and the first shower of rain 
fell. Every pebble and particle of their soil, once part of the 
distant mountains, has travelled .slowly and fitfully to lower 
levels. Again and again have these materials lieen shifted, 
ever moving downward and sea-ward. For centuries, perhajis, 
they have taken their share in the fertility of the plains and 
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have ministered to the nurture of flower and tree, of the bird of 
the air, the beast of the held and of man himself. But their 
destiny is still the great ocean. In that bourne alone can they 
And undisturbed repose, and there, slowly accumulating in 
massive beds, they will remain until, in the course of ages, 
renewed upheaval shall raise them into future land, there once 
more to pass through the same cycle of change. (A. Ge.) 

1 jtf'raittre. — Historical : The standard work is Karl A. von 
Geschichie tier Geologie und Palaoniologie <1890), of which 
there is an abbreviated, but still valuable, English trsinslation ; 
D’Archiac, Histairc des progrds de la g^ologiCy deals especially with 
the period 1834-1850 ; f&Terstein, Geschichte und Literatur dev 
Geoqnosie^ gives a summary up to 1840 ; while Sir A. Geikie's 
rounders of Geology (181)7: 2nd ed., 19^) deals more particularly 
with the iJeriod 1750-1820. (General treatises : Sir Charles Lydl's 
Principles of Geology is a classic. Of modern English works, Sir A. 
Geikie's Text Hook of Geology (4ih ed., 1903) occupies the first place ; 
the work of T. C. tdiambcriin and R. D. Salisbury, Geology ; Earth 
History (3 vols., 1905-1906). is especially valuable for American 
geology. A. de Lapparent's TraiU de gtologie (5th ed., igo6), is the 
^tand^d r'rctich work. H. Oedner's Elefnente der Geologic has gone 
through several editions in Germany. Dynamical and physiu- 
graphic*!! geology are elaborately treated by E. Suess, Das Antlitz 
^r Erde, translated into English, with the title The Face of the Earth. 
The t)ractical study erf the scienct* is treated of by 1 ". von RichUiofen, 
Fiihrer fur Forsahungsretsendc (1886) ; G. A. Cole, Aids in Practical 
Geology (5th ed., 190O) ; A Geikie, Outlines of Eield Geology (5th ed., 
1900). Tlie practical applications of Geiology are discussed by 
7. V. Elsden, Applied Geology (189K-1H99). The relations of Gt?ology 
to .scenery are dealt with by Sir A. Geikie, Scenery of Scotland (3rd ed., 

I J- Marr, The Scientific Study of Scenery (1900) ; lx)rd 
,\vehury. The Scenery of Switzerland (1896) ; The Scenery of England 
(1902) ; and J. Geikie, Earth Sculpture {iS<)S). A detailed biblio- 
graphy is given in Sir A. Geikie’s Text Book of Geology. See also 
tlie Hflrfiaratc articles on geological subjects for special references to 
.authorities. 

CEOMETRICAL CONTINUITY. In a report of the Institute 
prtifixcd to Jean Victor Poncelet^s Traiti des propriHSs pro- 
jfctmes des figttres (Paris, 1822), it is said that he employed “ a* 
qu’il apfjflle le prinripe de continuite.” The law or principle 
thus named by him had, he tells us, been tacitly assumed ns 
axiomatic by “ les plus savans geom^tres.’* It had in fact been 
enimciated as “ lex continuationis,” and ** la loi ile la continuite,'’ 
by Gottfried Wilhelm l.eibnitz (Oxf. N.E.l).), and previously 
under another name by Johann Kepler in cap, iv. 4 of !us Ad 
Vitellianvm paralipomena qnihus astronomiac pars optica traditur 
(Fmneofurti, 1604). Of sections of the cone, he says, there are 
five .spcf'ies from the “ recta Hnea or line-pair to the circle. 
From the line-pair we pass through an infinity of hyperbolas to 
the parabola, and thence through an infinity of ellipses to the 
circle. Related to the sections are certain remarkable points 
which have no name. Ke])ler calls them foci. 'Fhe circle has 
one focus at the centre, an ellipse or hyperbola two foci equi- 
distant from the centre. The parabola has one focus within it, 
and another, the “ caeciis focus,” which may be imagined to lx* 
at infinity on the axis within or without the curtr. The line from it 
to any point of the section is parallel to the axis. To carry oul 
the analogy we must speak paradoxiailly, and say that the line- 
pair likewise has foci, which in tins case coalesce ns in the circle 
and fall upon the lines themselves ; for our geometrical terms 
should bd subject to analogy. Kepler dearly Im'cs analogies, his 
most trusty teachers, ai^quaintcd with all the secrets of nature, 
“ omnium naturae arcanorum conscias.^* And they are to be 
c.specially regarded in geometry as, by the use of “ however 
absurd exjwessions,” classing extreme limiting forms with an 
infinity of intermediate cases, attd placing the whole essence of a 
thing clearly before the eyes. 

Here, then, wc find forrniilateil by Kepler the doctrine of the 
c'oneurrence of parallels at a single point at infinity and the 
principle of continuity (under the name analogy) in relation to the 
infinitely great. Su^ conceptions so strikingly pro|>oundcd in 
a famous work could not escape the notice of contemporar}’^ 
mathematicians. Henry Briggs, in a letter to Kepler from 
Merton ('ollege, Oxford, dated “10 Cal. Martiis 1625,” suggests 
improvements in the Ad ViieUitmem paralipomena, and gives 
the following construction : Draw a line CBADC, and let an 


vertex. Let CC be the other foci of the ellipse and the hyperbola. 
Make AD equal to AB, and with centres CC and radius in each 
case equal to CD describe circles. Then any point of the ellipse 
is equidistant from the focus and one circle, and any point of 
the hyperbola from tlie focus B and the other circle. Any point 
P of the parabola, in which the second focus is missing or in- 
finitely distant, is equidistant from the focus B and the line 
through D whidi we call the directrix, this taking the place of 
cither circle when its centre C is at infinity, and every line CP 
being then parallel to the axis. Thus Briggs, and we know not 
how many “ savans geomdtres ” who have left no record, had 
already taken up the new doctrine in geometry in its author’s 
lifetime. Six years after Kepler’s death in 1630 Girard Desargues, 
“ the Monge of his age.” brought out the first of his remarkable 
works founded on the same principles, a short tract entitled 
Methode universeUe de meltre en perspective les objets donnes 
rhllemtni ou m devis (Paris, 1636) ; but “ Le privili^^e dtoit de 
1630” (Poudra, CEuvres de Des., i. 55), Kepler as a modem 
geometer is best known by his New Stereometry of Wine Casks 
(Lincii, 1615), in which he replaces the circuitous Archimedean 
method of exhaustion by a direct “ royal road ” of infinitesimals, 
treating a vanishing arc as a straight line and regarding a curve 
as made up of a succession of short chords. Some 3000 years 
previously one Antipho, probably the well-known opponent of 
Socrates, has regarded a circle in like manner as the limiting 
form of a many-sided inscribed rectilinear figure. Antipho*s 
I notion was rejected by the men of his day as unsound, and when 
I reproduced by Kepler it was again stoutly opposed as incapable 
of any sort of geometrical demonstration — not altogether with- 
out reason, for it rested on an assumed law of continuity rather 
than on palpable proof. 

To complete the theory of continuity, the one thing needful 
was the idea of imaginary points implied in the algebraical 
gcometr)^ of Rene Descartes, in which equations between vari- 
ables representing co-ordinates were found often to have imaginar}' 
roots. Newton, in his two sections on “ Inventio orViium ” 
(Vrincipia i. 4, 5), shows in his brief way that he is familiar with 
the principles of modern geometry. In two propositions he uses 
an auxiliary line which is supposed to nit the conic in X and 
but, as he remarks at the end of the second (prop. 24), it may not 
cut it at all. For the sake of brevity he passes on at once w ith the 
observation that the required con.structions are evident from tlu? 
case in which the line cuts the trajectory. In the scholium 
appended to jirop. 27, after saying that an asymptote is a tangent 
at infinity, he gives an unexplained general ronstniction for the 
axes of a conic, which seems to imply that it has asymptotes. 
In all such cases, having equations to his loci in the background, 

I he may have thought of elements of the figure as passing into the 
imaginary state in such manner as not to vitiate conclusions 
arrived al on the hypothesis of their reality. 

I Roger Joseph Boscovich, a careful student of Newton’s works, 
has a full anil thorough discussion of geometrical continuity in 
i the third and last volume of his Elementa universae matheseos 
(ed. prim. Venet, 1757), which contains Sectionum conicarum 
elementa nova quadam meihodo eoncinnata et dissertaUonem de 
transformatione locomm geometricorum, ubi de continuitatis 
lege, et de qmbusdam infinili mysteriis. His first principle is 
that all varieties of a defined locus have the same properties, so 
! that what is demonstrable of one should be demonstrable in like 
I manner of all, although some artifice may be required to bring 
j out the underlying analog between them. The opposite 
' extremities of an infinite straight line, he says, are to be regarded 
as joined, as if the line were a. circle liaxing its wntre at the 
infinity on either side of it. This leads up to the idea of a veluti 
plus quam infinita extmsio, a line-circlc containing, as we say, 
the line infinity. Change from the real to the imaginar}^ state is 
contingent upon the passage of some element of a figure through 
zero or infinity and never takes place per saltum. Lines being 
some positive and some negative, there must be negative rect- 
angles and negative squares, such as those of the exterior 
diameters of a hyperbola. Boscovich’s first principle was that 


ellipse, a parabola, and a hyperbola have B and A for focus and | of Kepler, by whose quantumvis absurdis locutionibus the boldest 
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appliaitions af it are covered, as when wc say with Poncelet 
that all concentric circles in a plane touch one in two 

imaginary fixed points at infinity. In G. K. Ch. von Staudt s 
Gamttrie der Luge and Britrage sur G. der L. (Niimberg, 1847, 
i856-3[86o) the geometry of position^ including the extension of 
the field of pure geometry to the infinite and the imaginar>', is 
presented as an independent science, “ welche des Messtrns nicht 
bedarf.’' (See Geometry : Projrctive.) 

Ocular illusions due to distance, such as Roger Bacon notices 
in the Opus mafus (i. 126, ii. 108, 497 ; Oxford, 1897), lead up to 
or illustrate the mathematical uses of the infinite and its re- 
ciprocal tlic infinttesimal. Specious objections can, of course, be 
made to the anomalies of the law of continuity, but they are 
mherent in the higher geometry, which has taught us so much 
of the “ secrets of nature/’ Kepler's excursus on tlie “ analog)^ 
between the conic sections hereinbefore referred to is given at 
length in an article on “ The Geometry of Kepler and Newton 
in vol. xviii. of the Transactions of the Cambridge Philosophical 
Society (1900). It had been generally overlooked, until attention 
was called to it by the present writer in a note read in i88o ( Proc. 
C.P.S. iv. 14-17), and shortly afterw^ards in The Ancient ami 
Modern Geometry of Conics y with Historical Notes and Prolego- 
mena (Cambridge i88x). (C. 

GEOMETRY, the general term for the branch of mathematics 
which has for its province the study of the properties of 
space. From experience, or possibly intuitively, wc characterize 
existent space by certain fundamental qualities, termed axioms, 
which are insusceptible of proof ; and these* axioms, in conjunc- 
tion with the mathematical -entities of the point, straight line, 
curve, surface and solid, appro[)riately defined, are the premisses 
from which the geometer draws ccmcliisions. The geometrical 
axioms are merely conventions ; on the one hand, the system 
may he based upon inductions from experience, in which case 
the deduced geometry may Ixj rfg;irde(l as a branch of physical 
science ; or, on tlie othffr hand, the system n\ay be formed by 
purely logical methods, in which case the geometr}’ is a phase 
of pure mathematics. Obviously the geometry with which wc 
are most familiar is that of existent space — the three-dimensional 
space of experience ; this geometry may be termed Euclidean, 
after its most famous expositor. But other geometries exist, 
for it is possible to frame systems of axioms which definitely 
characterize some other kind of space, and from these axioms 
to deduce a series of mm-contradictorv propositions ; such 
geometries are calk'd non-Eudidcan. 

It is convenient to discuss Uie subject-matter of geometry 
under the following headings : 

I . Euclidean Geometry: a discussion of the axioms of existent 
sptice and of the geometrical entities, followed by a synoptical 
iK'.count of Euclid’s Elements. 

II. Projeciwe Geometry: primarily Euclidean, but differing 
irom 1. in employing the notion of geometrical continuity {q.v.} • 
points and lines at infinity. 

III . Desiriptive Geometry : the methods for representing upon 
planes figures plac^'d in space of tlirec dimcnsujns. 

IV. Analytical Geometry : the ri*prescntation of geometrical 
figures and their relations by algebraic e(}uatians. 

V. Line Geotnetry : an analytical treatment of the line regarded 
as the space element. 

VI. Non-Euclidean Geometry : a discussion of geometries 
other than that of the space of ex}>eriencc. 

VII. Axioms of Geometry : a critical analysis of Ihe foundations 
of geometry. 

Special subjects arc treated under their own lieiulings : e.g. 
Projection, Perstoctive ; Curve, Surface ; Circle, Conk 
Section ; Triangle, Polygon, Polyhedron ; there are aI.so 
articles on special curves and figure.s, e,g. Ellitsf., Parahola, 
Hyperbola : TETRATfEDRON, Cube', Octahedron, Dodecahedron, 
IrosAHET>RON ; Cardtoid, Catenary, CisfioiD, Conchoid, C'ycloid, 
Epicycloid, Lima(;on, Oval, Quadratrix, Spiral, « 5 tc. 

History. — The origin of geometry (Gr. earth, fArrpov, a 
measure) is, according to Herodotus, to be found in the etymology 
of the word. Its birthplace was Egypt, and it arose from the 
need of surveyiiag tlie lands itaundated by the Nile ficKids. In 


its infancy it therefore consisted of a few rules, \'cry rough and 
approximate, ior computing Uie areas of triangles and <{uadri- 
laterals ; and, with the Egyptians, it proceeded no further, the 
geometrical entities — the point, line, surface and solid- being 
only discussed in so far as they were involved in practical affairs. 
The point w'as reali/A'd as a mark or jwsition, a straight line as a 
stretched string or the tracing of a jxjle, a surface as an area ; 
but these units were not abstracted ; and for the I'gyptians 
geometiy' was only an art— an auxiliary to surveying.^ The 
first step towards its elevation to the rank of a science was made 
by Thales (q.v.) of Miletus, who traaspUinU'd the elementary 
Egyptian mensuration to Greece. 'I'hales cEurly abstracted 
the notions of points and lines, founding the geometry of tlie 
latter unit, and discovering per sultum many propositioiLs con- 
cerning areas, the ('ircle. cScc. 'Ihe empirical rules of the Egyptians 
were corretrled and de\'elopi:d by the Ionic School which he 
founded, esj^cially by Anaximander and Anaxagoras, and in 
the 6th century B.c. j>assed into the care of the Pythagoreans. 
From tills time geometry exercised a powerful infiuence on 
Greek tliought. Pytliagoras (ry.w.), seeking tlie key of the 
universe in arithmetic and geometry, investigated logically the 
principles underlying the known propositions ; and this resulted 
in the formulation of definitions, axioms and postulates which, 
in addition to founding a senmee of geometry, permitted a 
crystallization, fractional, it is true, of the antorphous cidlection 
ot material at hand. J'ythagorean geometry was essontiidly a 
geometry of areas and solids ; its goal was the regular solids- 
thc tetraliedrcm, cuIh*, octahedron, dodecahedron and icosa- 
hedron — which symbolized the five elements of Greek cosmology. 
'J'he geotnetry of the circle, previously studied in Egypt and 
much more seriously hv 'I’hales, was somewdiat negh'ctcd, jdthough 
this curve was regarded as the most perfect of all plane figures 
and the sphere the most perft et of all solids. The circle, however, 
was taken up by the Sophists, w'ho made most of their discoveries 
in attempts to solve the (Jat:sical ]>rol)ltms t>f stjuaring the circle, 
doubling the cube and trisecting an angle. 'J’hese prohlims, 
besides stimulating pure gec)melry, i.e, the geome try of con- 
.structions made by the ruler ancl compasses, exercised consider- 
able influence in oUier directions. 'Jhe first problem led to the 
discovery of the method of exhaustion for determining areas. 
Antiphon inscrilied a square in a circle, and on each sidi* an 
isosceles triangle having its vertex on the circE* ; on the sides 
of the octagon so obtained, isosceles triangles WT:re agiiin con- 
strucU'd, the process leading to inscribed polygons of 8, 16 and 
32 sides; and the areas of tliese polygons, whidi are easily 
determined, are successive aiiproximatiuns to the area of the 
circle. Bryson of Heraclea took an imiiorlant step when lu' 
circumscribed, in addition to inscribing, polygons to a ' irrle, 
but he committed an error in treating the circle as the mean of 
the two polygons. 'I'he method of Antiphon, in assuming that 
by continued division a polygon can be conslnictcd coincident 
with the circle, demanded that magnitudes are not infinitely 
divisible. Much controversy ranged about this pomt ; Aristotle 
supported the doctrine of infinite divisibility ; /eno attempted 
to show its absurdity. The mechanical tracing of loci, a jirinciple 
initiated by Archytas of 'larentum to solve the last two jiroblcms, 
was a frequent subject for study, and several mei luinical curves 
were thus discovered at subsequent dates (cissoirl, conchoid, 
c|uadratrix). Mention may be made of Hippocrates, who, 
besides developing the known metliods, made a study of similar 
figures, and, as a consequence, of proportion. 'Ihis step is 
important as bringing intcj line disconlinuoiLs number and 
continuous magnitude. 

A fresh stimulus was given by tlie succeeding I’latomsts, who, 
accepting in part the Pythagorean cosmology, made the study 
of geometry preliminary to that of philosophy. 'lh(* many 
discoveries made by this school were facilitated in no unall 
measure by the clarification of the axioms and definitions, tlie 
logical sequence of propo.sitions which was adopted, and, more 
especially, by the formulation of the analytic metliod, i.e. of 
assuming the truth of a proposition and then nasoning to a 

* For Egyptian geometry see Eoypr, § Science and Mathetnatia,. 
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known truth. The main strength of the Platonist geometers 
lie«; in stereometry or the geometr)-' of solids. The Pythagoreans 
had dealt with tlie sphere and regular solids, but the pyramid, 
prism, cone and cylinder were but little known until the Platonists 
took them in hand. Eudoxus established their mensuration, 
proving the pyramid and cone to have one-third the content 
of 11 f)rism and cylinder on the same base and of the same height, 
and was probably the discoverer of a proof that the volumes of 
spheres are as the cubes of their radii. The discussion of sections 
(»f the cone and cylinder led to the discovery of the three curves 
named the parabola, ellipse and hyperbola (see Conic Section) ; 
it is dillicult to over-estimate the importance of this discovery ; 
its investigation marks the crowning achievement of Greek 
geometry, and led in later years to the fundamental theorems 
and methods of modern geometry. 

The presentation of the subject-matter of geometry as a con- 
nected and logical scries of firopositions, prefaced by '"Oftoi or 
foundations, had been attempted by many ; but it is to Euclid 
that we owe a complete exposition. Little indeed in the Elements 
is probably original except the arrangement ; but in this Euclid 
surpassed such predecessors as Hippocrates, Leon, pupil of 
Neorleidcs, and I'hcudiiis of Magnesia, devising an apt logical 
model, although when scrutinized in the light of modern mathe- 
mal ical conceptions the proofs arc riddled with fallacies. Accord- 
ing to the commentiitor Proclus, the Elements were written with 
a twofold object, first, to introduce the novice to geomctr}% and 
secondly, to lead him to the regular solids : conic sections found 
no place therein. What Euclid did for the line and circle, 
A]x)ll()nius (lid for the conic sections, but here we have a discoverer 
as well as editor, i'hese two works, which contain the greatest 
contributions to ancient geometry, are treated in detail in 
Section 1 . Euclidean Geometry and the articles Euclit> ; Conic 
Section ; Apollonius, Between Euclid and Apollonius there 
flourished the illustrious Archimedes, whose geometrical dis- 
coveries are mainly concerned with the mensuration of the 
circle and conic sections, and of the sphere, cone and cylinder, 
and whose greatest contribution to geometrical method is the 
elevation of the method of exhaustion to the dignity of an instru- 
ment of research. Apollonius was followed by Niconiedes, the 
inventor of the conchoid ; Diodes, the inventor of the rissoicl ; 
Zenodoriis, the founder of the study of isoperiinetrieal figures; 
Hipparchus, tlic founder of trigonometry ; and Heron the elder, 
who wrote after the manner of the Egyptians, and primarily 
directed attention to problems of practical surveying. 

Of the many isolated discoveries made by the later Alexandrian 
mathematicians, those of Menelaus are of importance. He 
showed how to treat .spherical triangles, establishing their 
properties and determining their congruence ; his theorem on 
the products ol the segments in which the sides of a triangle 
are ( ul by a line was the foundation on wliich Carnot erected 
his theory of transversals. These propositions, and also those 
of Hipparchus, were utilized and developed by Ptolemy 
the expositor ol trigonometry and discoverer of many isolated 
propositions. Mention may be made of the commentator Pappus, 
whose Mathematical Collections is valuable for its wealth of 
historical matter ; of Theon, an editor of Euclid’s Elements and 
commentator of Ptolemy’s Almagest ; of Proclus, a commentator 
of iMiclid : and of luitucius, a commcntiitor of Apollonius and 
.Archimedes. * 

The Romans, essentially practical and ha\iiig no inclination 
to study science qua science, only had a geometry which sufficed 
for surveying ; and even here there w’ere abundant inaccuracies, 
the empirical rules employed being akin to those of the Egyptians 
and Heron. The Hindus, likewise, gave more attention to 
com])utation, and their geometiy" was either of Greek origin or 
in the form presented in trigonometry, more particularly con- 
nected with arithmetic. It had no logical foundations; each 
proposition stood alone ; and the results were empirical. The 
Arabs more closely followed the Greeks, a plan adopted as a 
sc<}uel to the translation of the works of Euclid, Apollonius, 
Archimedes and many others into Arabic. Their chief con- 
tribution to geometr)* is exhibited in their solution of algebraic 


equations by intersecting conics, a step already taken by the 
Greeks in isolated cases, but only elevated into a method by Omar 
al Hayyami, who flourished in the nth centuiy. During the 
middle ages little was added to Greek and Arabic geometry. 
Leonardo of Pisa wrote a Practica geometriae (1220), wherein 
Euclidean methods are employed ; but it was not until the 14th 
century that geometry, generally Euclid’s Elements ^ became 
an essential item in university curricula. There was, however, 
no sign of original development, other branches of mathematics, 
mainly algebra and trigonometry, exercising a greater fascination 
until the i6th centur)'-, when the subject again came into favour. 

The extraordinary mathematical talent w'hich came into being 
in the i6th and 17th centuries reacted on geometry and gave rise 
to all those characters which distinguish modern from ancient 
geometry. The first innovation of moment was the formulation 
of the principle of geometrical continuity by Kepler. The notion 
of infinity which it involved permitted generalizations and 
.systematizations hitherto iinthought of (see Geomktrk’al 
Continuity) ; and the method of indefinite division applied to 
rectification, and quadrature and cubaturc problems avoided 
the cumbrous method of exhaustion and provided more accurate 
results. Further progress was made by Bonaventura Cavalieri, 
who, in his Geometria indivisibilibus coniimwrum (1620), de- 
vised a method intermediate 1)C tween that of exhaustion and 
the infinitesimal calculus of Leibnitz and Newton. The logical 
basis of his system w^as corrected by Roberval and Pascal ; and 
their discoveries, taken in conjunction with those of Leibnitz, 
Newton, and many others in the fluxional calculus, culminated 
in the branch of our subject known as diflerenlial geometry 
(see Infinitesimal Calculus : Curve ; Surface). 

A second important advance followed the recognition that 
conics could be regarded as projections of a ( ircle. a conception 
which led at the hands ol Desargues and Pascal to modern 
projective geometry and perspective, A third, and perhaps the 
most important , advance attended the application ot algebra to 
geometry by Descartes, w^ho thereby founded analytical geometry, 
'J'he new' fields thus opened up w'ere diligently explored, but the 
calculus exercised the greatest attraction and relatively little 
progress w'as made in geometry until the beginning of the 19th 
century, w’hen a new' era opened. 

Gaspard Mongc was the first important contributor, stimulating 
analytical and differential geometry and founding descriptive 
geometry in a series of papers and especially in his lectures at tin* 
Ecolc poly technique. Projective geometry , founded by Desar- 
gues, Pascal, Monge and L. N. M. C*arnot, was crystallized by 
J. V. Poncelet, the creator of the modern methods. In hi.s 
Traite des prolmeles des figures (1822) the line and circular point", 
at infinity, imagiiiaries, polar reciprocation, homology, cross- 
ratio and projection are systematically employed. In (Germany, 
A. F. Mobius, J. Pliicker and J. Steiner were making lar-reaching 
contributions. Mobius, in his Barycentrischc Calcul (1827), 
introduced homogeneous co-ordinates, and also the powerful 
notion of geometrical transformation, including the special 
cases of collineation and duality ; Pliicker, in his Analyt/sch- 
geometrische Eniwickelungen (1828-1831), and his System der 
anaJytischen Geometrie (1835), introduced the abridged notation, 
line and plane co-ordinates, and the conception of generalized 
space elements ; while Steiner, besides enriching geometry in 
numerous directions, was the first to systematically generate 
figures by projective pencils. We may also notice M. Chasles, 
whose Aperfu historique (1837) is a classic. Synthetic geometry, 
characterized by its fruitfulness and beauty, attracted most 
attention, and it so happened that its originally weak logical 
foundations became replaeed by a more substantial set of axioms. 
These w'ere found in the anharmonic ratio, a device leading to 
the liberation of synthetic geometr>’ from metrical relations, 
and in involution, w’hich yielded rigorous definitions of imagin- 
arics. These innovations were made by K. J. C. von Staudt. 
Analytical geometry was stimulated by the algebra of invariants, 
a subject much developed by A. Cayley, G. Salmon, S. H. Aron- 
hold, L. 0 . Hesse, and more particularly by R. F. A. ('lebsch. 

I The introduction of the line as a space element, initiated by 
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H. Grassmann (1844) and Cayley (185Q), yielded at the hands of 
Pliicker a new geometry, termed line geometry, a subject 
developed more notably by F. Klein, Clebsch, (\ '1'. Reye and 
F. O. R. Sturm (see Section V., Line Geometry), 

Non-eudidean geometries, having primarily their origin in the 
fliscussion of Euclidean parallels, and treated by Wallis, Saccheri 
and Lambert, have been especially developed during the 19th 
century. Four lines of investigation may be distinguished : — 
the naive-synthetic, associated with Lobatschewski, Bolyai, 
Gauss ; the metric differential, studied by Riemann, Helmholtz, 
Beltrami ; the projective, developed by Cayley, Klein, Clifford ; 
and the cri tied - synthetic, promoted chiefly by the Italian 
mathematicians Peano, Veronese, Burali-Fortc, Levi Civitta, 
and the Germans Pasch and Hilbert. (C. E.*) 

I. Euclidean Geometry 

This branch of the science of geometry is so named since its 
methods and arrangement are those laid down in Euclid's 
Elements, 

§ 1. Axioms, — The object of geometry is to investigate the 
properties of space. The first step must consist in establishing 
those fundamental properties from which all others follow by 
processes of deductive reasoning. They are laid down in the 
Axioms, and these ought to form such a system that nothing 
need be added to them in order fully to characterize space, and 
that nothing may be omitted without making the system in- 
comjdete. They must, in fact, complet(‘ly “ define ” space. 

§ 2. Definitions. — The axioms of Euclidean Geometry' are 
obtained from inspection of existent space and of solids in 
existent space, — hence from experience. I'he same source 
gives us the notions of the geometrical entities to which the 
axioms relate, viz. solids, surfaces, lines or curves, and points. 
A solid is directly given by experience ; we have only to abstract 
all material from it in order to gain the notion of a geometrical 
solid. This has shape, size, position, and may be moved. Its 
l)f)uiidary or boundaries arc called surfaces. They sejjarate one 
part of space Irom another, and are said to have no thickness, 
ddieir boundaries are curves or lines, and these have length 
only. Their boundaries, again, are points, which have no 
magnitude but only position. We thus come in three steps 
from solids to points which have no magnitude ; in each step 
we lose one extension. Hence we say a scjlid ha.s l hree dimensions, 
a surface two, a line one, and a point none. Space itself, of which 
a solid forms only a part, is also said to be of three dimensions. 
The same thing is intended to be expressed by saying that a 
solid has length, breadth and thickness, a surface length and 
brc'udth, a line length only, and a point no extension whatsoever. 

Euclid gives the essence of these statements as definitions : — 

Def. 1,1. A point is that which has no parts^ or which has no mag- 
nitude. 

Def. 2, I. A line is length without breadth. 

Def. 5, 1 . A superficies is that which has only length and breadth, 

Def. 1, XI. A solid is that which has length, breadth and thickness. 

It is to be noted that the synthetic method is adopted by 
Euclid ; the analytical derivation of the successive ideas of 
“ surface,” “ line,” and ” point " from the experimental realiza- 
tion of a ” solid ” does not find a place in his .system, although 
y)ossessing more advantages. 

ff we allow motion in geometry, we may generate these 
entities by moving a point, a line, or a surface, thus : — 

The path ot a moving point is a line. 

The path ot a moving line i.s, in general, a surface. 

The path of a moving surface is, m general, a solid. 

And we may then assume that the lines, surfaces and solids, 
as defined before, can all he generated in this manner. From 
this generation of the entities it follows again that the boundaries 
— the first and last position of the moving element -of a line are 
points, and so on ; and thus we come back to the considerations 
with w'hich wt* started. 

Euclid points this out in his definitions, — Def. 3, 1 ., Def. 6, I , 
and r>ef. 2, Xf. lie does not, however, show ihe connexion 
which these definitions have with those mentioned before. 
When points and lines have been defined^ a statement like 
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Def. 3, 1 ., “ The extremities of a line are points.” is a proposition 
which either lias to be proved, and then it is a theorem, or whicli 
has to be taken for granted, in which case it is an axiom. And 
so with Def. 6, I., and Def. 2, XI. 

§ 3. Euclid’s definitions mentioned above arc attempts to 
describe, in a few words, notions which we have obtained by 
inspection of and abstraction from solids. A few^ more notions 
have to be added to these, principally those of the simplest 
line — the straight line, and of the simplest surface — the flat 
surface or plane. These notions we possess, but to define them 
accurately is dilficult. Euclid’s Definition 4, L, “ A straight 
line is that which lies evenly between its extreme points," must 
be meaningless to any one who has not the notion of straightness 
in his mind. Neither does it state a property ol the straight 
line which can be used in any further investigation. Such a 
property is given in Axiom 10, 1. It is really this axiom, togetiier 
with Postulates 2 and 3, which characterizes the straight line. 

Whilst for the straight line the verbal definition and axiom 
are kept apart, Euclid mixes them up in the case of the plane. 
Here the Definition 7, I., includes an axiom. It defines a plani* 
as a surface which has the property that every straight line 
which joins any two points in it lies altogether in the surface. 
Blit if w^e take a straight line and a point in such a surface, and 
draw’ all straight lines which join the latter to all points in the 
first line, the surface will be fully determined. Thi.s construction 
is therefore sufiTicicnt as a definition, 'fhat every other straight 
line which joins any two points in this surface lies altogether 
in it is a further property, and to a.s.sume it gives another axiom. 

Thus a number of Euclid's axiom.s arc hidden among his first 
definitions. A still greater confusion exists in the ])resent 
editions of Euclid between the postulates and axioms so called, 
but this is due to later editors and not to JCuclid liiinself. Ihe 
latter had the last three axioms put together with the ])ostulates 
(atTij/xaru), so that these were meant to include all assumptions 
relating to space. 'J'he remaining assumptions, which relate to 
magnitudes in general, viz. the first eight ” axioms ” in modern 
editions, were called ” common notions ” (hoivai evvonn). 
Of the latter a few may be .said to be definitions, 'riuis the eighth 
might be taken as a definition of ” equal,'’ and tht^ seventh 
of ” halves.'' If we wish to collect the axioms used in Euclid’.s 
Elements, we have therefore to take the three postulates, the 
la.st three axioms as generally given, a few axioms hidden in th^ 
definitions, and an axiom used by Kucliil in the proof of Prop. 
4, I, and .on a few othiir occasions, viz. that figures may 
moved in space without change of shape or size. 

§ 4. Postulates. — The assumptions actually made by Euclid 
may be stated as follows : - 

(1) Straight lim s exist winch li.ivc the ])ro|K.7ty tli.it auv one ot 
them may be pioduci'd botJi ways without hunt, that thmugli any 
tw'O points in sj>ace .siicli a line may be drawn, and that auv two n( 
them coincide throiigliout their iiniefinite ext(‘iisi()ns as soon as tw'O 
points in the one coincide witli two j)0)nts m tin- other. (This 
gives the contents of Ih f. .j, part of l>ef. 35, tlie first two rostulates, 
and Axiom 10.) 

(2) Plane surface.s or planes exist luiving the ]uo])eity laid down 
in Def. 7, that every straight line jomiMg any two points m such a 
surface lies altogether in it. 

(3) Right angles, as dehned in Def. 10, an: possif)l<‘, and all right 
angles are equal ; that is to say, wherever in .space we fake a plane, 
and w’herever in tliat plane we construct a right angle, all angles 
thus constructed will be equal, so that any one ni tlieru in.iy be made 
10 coincide with any other. (Axiom ti.) 

(.4) The i2th Axiom of Euclid. This we shiill not st.de now, but 
only introduce it wiien wc cannot proceed any turther williout it. 

(5) Figures may be freiiy moved in space without ciiange oi sliape 
or size. This is assumed by Eiiclul, but not stated as an axiom. 

(ti) In any jilane a circle may be desciibed, b.iving any jiomt in 
that j)Iane as centre, and its distance from any otluT point m that 
pkine as radius. (Po.stulate 3.) 

The definition.s which have not been mentioned arc all 
‘‘ nominal dcfinition.s,” that i.s to .say, they fix a name for a 
thing described. Many of them overdetermine a figure. 

§ 5. Euclid’s Elements (see Euci.id) are conUiined in thirteen 
hooks. Of these the first four and the sixth are devoted to 
*‘ plane geometry,'’ as the investigation of figun‘s in a plani* i.s 
generally ciillcd. The 5th book contains the tlieory of proportion 
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which is used in Book VI. The 7th, 8th and 9th hooks are purely ! 
arithmetical, whilst the 10th contains a most ingenious treatment 
of geometrical irrational quantities. These four books will be 
excluded from our survey. The remaining three books relate to 
figure-s in spare, or, as it is generally called, to “ solid geometr}^’' 
The 7th, 8th, gth, 10th, 13th and part of the iith and 12th 
lK)oks arc now generally omitted from the school editions of the 
Elements. In the first four ami in the 6th book it is to be under- 
stood that all figures are drawn in a plane. 

Book I. of Euclid’s “ Elements.” 

§ ('). According to the third postulate it is possible to draw in 
any plane a circle which has its centre at any given pointy and its 
radius equal to the distance of this point from any other point 
given in the ])lane. Thi« makes it jwssible (Prop. 1) to construct 
on a given line AB an equilateral triangle, by drawing first a circle 
with A as centre and AT 3 as radius, and then a circle with B as 
centre and BA as radius. Tiie point wIkto thc.se circles intersect — 
that they intersect Euclid quiet I5’ assumes— is the vertex of the 
lequired triangle. Euclid does not suppose, howc‘ver, that a circle 
may lx; drawn which has its radius equal to the distance between 
any tw) |X)iiUs unless one of the points be the centre. This implies 
also that we arc not supposed to he able to make any straight line 
equal to any other straight line, or to carry a distance about in s|iace. 
Euclid therefore next solves the problem : It is required along a | 
given straiglit line from a point in it to .set oil a distance equal to , 
the length of another straight liiu- given anywhere in the plane. 
This is done in two st<*ps. It is showi in Prop. 2 how a straight line 
may be drawn from a given point e<|ual in length to another given 
straight line not drawn from tliat point. And then tlie problem 
iLself IS solved in l*rop. 3, by drawing first through the given point 
some straight line of the required length, and then about the same 
jjoint as centre a circle haiing this length as radius. This circle 
will cut off from the given straight line a length e^iial to the required 
cme. Nowadays, instead of going through this long jnoccss, we 
take a pair of compasses and set off the given length tiy its aid. 
This assumes that we may move a length about without changing it. 
But Euclid has not assumed it, and this proceeding w'ould be fully 
justirnxl by his desire not to takefor granted more than was necessary, 
li he were not obhgcd at his very next step actually to make this 
iUisuinptiun, tliough without stating it. 

§ 7. We iiDw come (in Jhop. 4) to the first theorem It is the 
limdamcntaJ thi'orem ol Euclid’s whole system, there being only a 
very few pro|io.sitions (like I'rop.s. 13, 14, 15, T.), except those in the 
5th book and tin* first half of the nth, which do not depend upon 
it. U IS .stated very accurately, though soniewliat clumsily, as 
follows . — 

If two tria nates have two sides of the one equal to two sides of the 
other, each to each, and hm^e also the angles contained tyy those sides 
equal to one another, they shall also haue their bases or third sides 
eamU : and the two triangles shall he equal : and their other angles 
shall be equal, each to eaih, namely, those to which the equal sides ate 
of^posite. 

That is to .sav, the triangles are ” identically ” ecpial, and one 
may be considered as a copy of the oilier. The proof is ver\' simple. 
Till- first triangle is taken up and pUied on tin; second, .so that the 
parts of tlie tiiaugles which are known to be etpiai hdl upon each 
other. It is then easily st?en that also the remaining parts of one 
coincide with Tho.se of thi* other, ami that they are therefore equal. 
'ITiis process of applying one figure to anotht r Euclid scarcely uses 
again, though iiianv proofs would be sinqdifiod by doing so. The 
proce.ss introduces motion into geomtdry, and includes, as already 
stated, the axiom tliat figures may b»* moved without change of 
.shape or .size. 

If tin* last proposition be applied to an i.sosceles triangle, which 
has twt) sides ecpial. we obtain the theorem (I’rop. 5), if two sides 
of a ttmngle ate equal, then the angles opposite these sides are equal. 

Euclid’s proof is soniewhat complicated, and a stumbling-block 
to many schoolboys The proof becomes mucli simpler if we consider 
the isosceles triangle \BC (\B--AC) twice over, once as a triangle 
B.\C, and once as a triangle r.\B ; and now remember that AB, AT 
111 the first are equal lespectivclv to \C , AB in the second, and the 
angles included by these sides arc equal. Hence the triangles are 
eipial, and the angles in the one are equal to those m the other, viz. 
thos(' which are oppo.site equal sides, i.§. angle ABC' in the first 
e(|uals angle .\CB in the second, as they are oppo.sit<’ the equal 
sides AC and AR iii the two triangles. 

There follows the converse theorem (T*rop. o). Tf two angles in 
a trianiile ate equal, then the side^ opposite them ate equal, — i.e. the • 
triangle is isosceles. Tht* proof given consists in what is called a ' 
reductio ad ahsurdum, a kind of jiroof often used by Euclid, an<l ; 
Iiriiicqiallv in ]>roviiig the conxerse of a previous theorem. It ' 
assumes that the theoieni to be proved is wrong, and then .shows j 
that this assumption leads to an absurdity, i.e. to a conclusion 
which i.s in contradiction to a proposition proved before -that 
therefore the assumption made cannot be true, and liencc that : 
the theorem is tiiu;. It is often stated that Euclid invented this ■ 
kind of proof, but the method i.s most likely much oldei. 


§ 8. It is next proved that two triangles which have the three sides 
of the one equal respectively to those of the other are iderUtcally equal, 
hence that the angles of the one are equal respectively to those of the 
other, those being equal which are opposite equal sides. This is Prop. 8, 
Prop. 7 containing only a first st^ towards its proof. 

These thex>rems allow now ot the solutton of a number ot prob- 
lems, viz. - 

To bisect a given angle (Prop. 9). 

To bisect a given finite straight line (iVop. 10). 

To draw a straight line perpendicularly to a given straight hne 
through a given point in it (Prop. 11), and also through a given point 
not in it (Prop. 12). 

The solutions all depend upon properties of isosceles triangles. 

§ ij. Tlio next three theorems relate to angles only, and might have 
been proved before Prop. 4, or even at the very beginning. ITie 
first (Wop. 13) says, The angles which one shmght line makes with 
another straight hne on one side of it either are two right angles or 
are together equal to two right angles. This theorem would have 
been unnecessary if Euclid had admitted the notion of an angU; 
such that its two limits are in the same .straight line, and had be.sides 
defined the sum of two angles. 

Its converse (Prop. 14) i.s of great use, inasmuch as it enables us 
tn many cases to prove that two straight lines drawn from the same 
|)oint are one the continuation of tlic* oUicr. So al.so is 

Prop. 15. If two straight lines cut one aiufthcr, the veitical or opposite 
angles shall be equal. 

§ 10. Euclid returns now to pro]>ertio.s of triangles. Of great 
importance for the next steps (though atterwaixls .superseded by a 
more complete theorem) is 

Prop. 16. If one side of a ti tangle be produced, the extcrioi angle 
shall be greater than either of the interior opposite angles. 

ITop. 17. Any two angles of a triangle ate together less than two 
right angles, is an iniiucdialc const^quence of it. By the aid of theise 
two, the folloxvmg fundamental jiropiaties of triangles are oasil> 
proved : — 

Prop. 18. The greater side of eveiv triangle has the greater angle 
opposite to it ; 

Its converse, Prop. i(>. 2'he greater angle of every triangle ts sub- 
tended by the greater side, or has the greater side opposite to it ; 

Prop. 20. Any two sides of a triangle arc togeikei greater than the 
third side ; 

And also ITop. 2 t. If from the ends of the .side of a U tangle iherv 
be drawn two straight lines to a point wUhin the triangle, these shall 
be less than the other two sides of the triangle, but shall (ontain a greater 
angle. 

§ I T. Having solved two problems (Props. 22, 23), he returns to two 
triangles which have two sides of the one equal n^spectively to two 
sides of the other. It is known (l^rop. 4) that if the mchided angles 
are equal then the third sides are equal ; and conversel)^ (Prop. 8), 
if the third sides are equal, then tlie angles included by the first 
.sides are equal. From this it follows that if the included angles are 
not equal, the third sidffS are not equal ; and conversely, that if the 
third sides are not equal, the included angles are not eijnal. Euclui 
now completes this knowledge by proxing, that "if the irnluded 
angles are not equal, then the third side in that triangle is the greater 
which contains the greater angle and conversely, that ” if the thud 
sides are unequal, that tria/ngle contains the greater angle which contains 
the greater side." These are l-Top. 24 and ITo]). 25. 

§ 12. The next theorem (Prop. 26) says that if tivo triangles have 
one side and two angles of the one equal respectively to one side and 
two angles of the other, vis. f?i berth triangles cither the angles adpicent 
to the equal side, or one angle adjacent and one angle opposite it, then 
the two triangles are identically equal 

Thi.s theorem belongs to a group with Prop. 4 and Prop. 8. Its 
first case might have been given immediately aft(‘r Prop 4, but the 
second case requires Prop. lO lor its jiioof. 

§ 13. We come now to the investigation of ]>»inillel straight line.s, 
I.e. of straight lines which lie in the same ]ilane, mid cannot be made 
to meet however far they be produced either way. The investigation, 
which starts from Proji. ib, will become clearer if a few names be 
explained which are not .ill used by Euclid. 11 two straight lines 
be cut by a third, the lattei is now generally called a ” transversal ” 
of the figure. It forms at the two points where it cuts the given lines 
lour angles vdth each Those ot the angles which lie between the 
given lines are called interior angles, and of these, again, any two 
which lie on opposite sides ol the transversal but one at each of the 
two }>oinls are called ” alternate angles.” 

We may now state J*rop. Ur thus . — If two straight lines whuh 
meet are cut by a transversal, thcii alternate angles are unequal. For 
the lines will form a triangle, and one ol the alternate angles will 
lie an ex tenor angle to tlie triangle, the other interior and opposite 
to it. 

From this follows at once the theorem coulamcd in Prop. 27. 
If iwet straight lines which arc cut bv a transversal make alternate 
angles equal, the lines cannot meet, however far they be produced, 
hence they are parallel. This proves the existence of parallel 
lines. 

Prop. 28 states the same fact in different forms. If a straight 
line, faUing on two other straight lines, make the exterior angle equat 
to the interior and opposite angle on the same side of the line, or' make 
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the interior angles on the same side together equal to two fight angles, 
the two straight lines shall be parallel to one another, 

llcncc \vt* know that, “ if two straight lines which arc cut by a 
transversal meet, their alternate angles are not equal *’ ; and hcncc 
that, “ if alternate angles are equal, then the lines are parallel.” 

The question now arises, Are the pro]>ositions converse to thest' 
true or not ? That is to say, “If alternate angles arc unecual, do 
the lines meet?” And “if the lin<^ an* parallel, are alternate 
angles necessarily equal ? ” 

The answer to cither of the.se two questions implies the an.swer 
to the other. But it has been found impossible to prove that tlite 
negation or the aflirmation of cither is true. 

'I'he difficulty which thus ari.scs is overcome by Euclid as.suming 
that the first question has to be answered in the affirmative. Thi.s 
gives his la.st axiom (12), wliich we <|UOte m his own words. 

Axiom 12. -// a straight line meet two straight lines, so as to make 
the two interior angles on the same side of it taken together less than 
two right angles, these straight lines, being continually produced, shall 
at length meet on that side on which are the angles which arc less than 
two right angles. 

The answer to the second of the above questions follows from this, 
and gives the theorem Prop 29 : — Tf a straight line fall on two parallel 
straight lines, it makes the alternate angles equal in one another, and 
the exterior angle equal to the interior and opposite angle on the same 
side, and also the tivo interior angles on the same side together equal 
to two light angles. 

§ 14. With this a new part of ehmientary geometry begins. Tlie 
earlii'r propositions are in(le])enden< ol tins axiom, and would bi- 
true even if a wrong .assumption had been made in it. They all 
ridate to figures in a plane. But a plane is only one among an infinih* 
iiiimbtnr of conceivable surfiices. We may draw figures on any one 
of them and study their properties. We may, for msUina*, take a 
sphere instead ol the plane, :md obtain “ spherical ” in the place of 
“ plane ” geometry. If on one of those siirfiares lines and figures 
could be drawn, answering to all the definitions ol our plane figures, 
and it the axioms with tln‘ exception of the last all hold, then all 
proposition-s up to the 28th will be true for these figures. This is 
the case m spherical geometry if we substitute “ shorte.st line” or 
“ great circle ” for “ straight line,” “ small circle ” for ” circle,” and 
if, besides, we limit all ligure.s to a part of the .sphere which is less 
than a liemispliere, so that two points on it cannot be opposite ends 
ot a diameter, and then'fore determme always one .and only one great 
circle. 

Koi spherical triangles, therefore, all the important piopositions 
4, 8, 2b ; 5 and b , and 18, k) and 20 will hold good. 

This remark will lie sufficient to show the impossibility of proving 
Euclid's last axiom, which would mean proving th.it this axiom is 
.1 consequence of the others, .and licnco that tlic tlu’ory of parallels 
would hold ou a spherical surfrua*, wheie tin* uthei axioms do hohl, 
whilst narallel.s do not even i*xist. 

It follows that the axiom in (piostion states an inherent diftercnce 
between the ])lane and other surfaces, and that the plane is only 
fully characterized when this axiom is added to the other assump* 
tions. 

§ 15. The introduction of the new axiom and of parallel lines leads 
to a new clas.s of propositions 

After proving (I'rop. 30) that “ two lines which aie each parallel 
to a third are parallel to each other," we ol>lam the new' properties 
of triangles conUined in Prop. 32, Of tliese tlie second ])art is the 
most important, viz. the theorem, The three interior angles of every 
triangle ate together equal to two right angles. 

As easy deductions not given liy Euclid but .added by SiiiLson 
follow the propositions about 1hi‘ .angles in polygons; they are given 
m English editions .is corollaries to Prop 32. 

Tlie.s^' theorems do not hold for sphe.rical figures. The sum of the 
iutiTioi angles ot a .spherical triangle is always greater than two 
right angles, and increases with tlie area. 

§ ib. The (lieory of parallels as such may he said to be finished 
w'ith Props. 3^ and 34, wliich state jiroperties of the parallelogram, 
i.e. ot a ( pi ad ri lateral tonned by two pairs ot p.ir.dlcls Tliey are - 
Prop. 33. The straight lines which join the extremities of two equal 
and paialtc! straight lines towards the same parts are themselves equal 
and parallel ; and 

Prop. 34. The opposite side^ and angles of a parallelogram are 
equal to one another, and the diameter {diagonal) hiseds the parallelo- 
gram, that IS, divides it into two equal parts 

§ 17. The rest of the first book relates to aieas ol liguies 
The theory is made to depend ii])on the llu-orems 
Prop 35. Parallelograms on the same base and between the same 
parallels are eqiial to one anothei ; and 

Prop. 36. Parallelograms on equal bases and between the same 
parallels arc equal to one another. 

.As c.ich paralhdogram is bisected b\' .1 di.agonal, the last theorems 
hold also if the w'ord parallelogram fie icplaced by ” tnangk*,” as is 
done in Props. 37 and 38. 

It IS to bd' remarked that Euclid proves the.sc* propositions only 
in the ca.se w'hen the parallelograms or triangles ha\'e their base.s in 
the same straight line. 

The theorems converse to the last form the contents of the next 
three propositions, viz. : Props. 40 and ^i. — hqual triangles, on 


the same ot an equal bases, in the same stiaigkt line, attd on the same 
side of it, arc between the same parallels. 

That the two cases here stated are given by Euchd in two sepanite 
projiositions proved separately is characteristic of his method. 

§ 18. To compare areas of oilier liguiv.s, Euclid shows lust, in 
Prop. 42, how to draw a pamllcluguim whuh is equal in aiea to a 
given triangle, and has one of its angles equal to a given angle. If the 
given angle is right, then tlie problem is .solved to draw a " let tangle ” 
equal in area to a given triangle. 

Next this parallelogram is transformed into another paralh'logr.iin, 
rvhich has one of its sides equal to a given straight line, w’lulsl its angles 
remain unaltered. 'J'his may be done by aid ol the llii'orem m 

ITop. 43. '1 he lomplements of the paialUlograms whuh aie about 
the dtametei of any parallclogiam aie equal to one anothei . 

Thus the problem (Prop. 44) is solved to lonstuiit a pauillelogi am 
on a given line, which is equal in area to a given triangle, and tvhuh 
has one angle equal to a given angle (geniTally a nght angle). 

As every polygon c.an be divided into a nun her of triangles, vre 
can now' construct a juiralleJogram having a given angle, say <l 
right angle, and being equal in area to a given ]U)lvgon. For each 
of the triangU*s into wliich the polygon has l»een divided, a parallelo^ 
gram may Ik* constructed, having one side equal to a givf*n str.aiglit 
line and one angle equal to a given angk* If these jiarallelogramH 
be placed side by side, the*/ may be added together to lonn a single 
parallelogram, having still one side of the given length This is 
done in Prop. .^5 

I'lerewilh A me.ans is found to compare areas of diflerent polygons 
We neeil only construct tw'O rectangk'.s ecpial in area to the given 
jxilygoiis, and having each one side of given length. J^y comparing 
the imecpial sid<‘s wt^ are enabled to judge whether the areas are 
equal, or which i.s the greater. F.iichd do<*s nol sl.ale this con.siTpieuce, 
but the problem is taken up again al the end of the second bcHik, 
W'hen* it IS .shown how to ton.stiiict a scpiare ecpial in area to a given 
polygon. 

Prop 4b IS . 7 e describe a .squaic on a gtivoi .stiaight line 

§ 19. The lir.st Iniok concliKlts with cuit* oi the luosl important 
Iheort'ins in the whole ol geometry, and oii<* wliuh h.is been ceh- 
br.at(*d .since the e.iiliest tunes. Itis .stated, hut ou doubt lul authority, 
that Pythagoras discovered it, and it has l>ecn t .died by his namt*. 
It we call that side in a right-angled triangle which is opposite the 
light angle tJ»t> hypoleuu.se, we may stale it as follows -- 

Thc'oreiu ol Pythagoras (Ihop. 47).— 7 a cveiy iighTangled triangle 
the squate on the hypotenuse is equal to the sum of the squares of the 
other sides. 

And conver.sely 

Prop. 48. 7 / the square desiiihcd on one of the sides of a tnangle Im: 
equal to the squares described on the oUwi si^ics, then the angle umtained 
by these two sides is a nght angle. 

On this tiieorem fPiop 47) almost all geometrical meusureimul 
depends, which cannot be diiec tly obtained 

Book 11. 

§ 20. The ])r(q>ositious in the .second book are very different in 
character troiii those' m tin* livsl ; they all relfite lo areas of rectangles 
and sfjuares. 'J'heir tru»’ signific.ance is best seen by stating tlu'ni in 
an algebraic torin. This is riften done by ex]>res.sing the Jenirths of 
lines by aid of niiiiibeis, which tell how mnnv times a chosen unit 
i.s contained m the lines. Tl there i , a unit to be found which is con- 
tained an exact nuinbei ot time.s m each side ol a leetaiigle, d is 
ea.sily seen, and generally shown in the teaclnng ol .at itlinieiit. , lha! 
the rectangle contains a number ot unit squares eipial lo the pruiliict 
Ol the niimlKi's which measure the sides, a unit square hcMiig liie 
square on the uiul line. If, liowever, no such unit can Im* found, 
this ])roces.s reipiiies that connexion l)etween lines and numbers 
which IS only established by .aid of ratios ol hne.s, .and winch is there- 
fore at this stage altogether inadmissibk' But there exists anotlui 
wav ol connecting the.se jiroposi lions with algebna, based on modem 
notions winch seem di'stmefl gieatly to < luujgi' .nid lo siinj)lify 
m.ithematics. We sli.ill introduce here as much of il as is K'qiuK'd 
for our present purpo.s<'. 

At the beginmngot the wcond book we find a definition according 
to whicli ” a rectangle is said lo be ‘ contained ’ by the tw'o sides 
which contain one of its nght .ingles ” ; in the text I his phras<'ology 
IS extended by speaking ot rectangle.s conlaiiud by anv two straiglit 
linc.s, meaning tin* rectangle w'tiicli li.is two adjacent sides ecpial lo 
the two straight lines 

We .shall denote a tinitc* straiglit line b> a single sm.all kltc i, 
a, h, 6, ... A, and the an*a ot the* teetaugl<‘ contained by two lines 
a .and h by ah, and this we shall c.all the jiroduct ol llu I wo lines a 
\ .mci b It' W'lll be understc^od Ui.it lias definiiicm has nothing to do 
: with the definition of a prodiic t ol numbers 
j We define* as lollows : — 

i The sum ol two st ought hin*s a and h means a straight line < whicii 
' may l>e divided m two parts c cpial rc'spectively to a and b This sum 
IS denoted by a ^ t>. 

'liu* diffeietue of two lines a and h (in symbols, a - h) means ;i line 
L wine il when .idded to b give.s a , that is, 

a - b - c if h-\- 1 a 

iiu* puidiut ol two lines a .and b fin symbols, ab) means the area 
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of the rectan|?le contained by th(i lines a and b. For aa, which 
means the square on the lino a, we write d^. 

§ 21. riie tirst ten ot the fourteen propositions of the second book 
may then be written in the form of formulae as follows : — 

Prop. 1. a{h c d + . . . . . 

,, 2. ah + ar = a* if h 

,, 3. a{a-^b)~a^-\rah, 

, , 4 . (rt + fo)’* a* + 2ah + 

„ 5. (« '4 h) {a - b) -I- h'^ ~ 

„ 6. (rt h) (a - 6) -f fe* = «'•*. 

,, 7. d^ + (fl - h)'^ 2 a(a - h) + b’^. 

„ 8. 4(<i + b)a -4 ~ (2rt -H 

„ 9 . (rt + -4 

„ lo. (fl + /))^ + {a - 4- 26'-^. 

It will be seen that 5 and 0, and also 9 and 10, are identical. In 
Euclid’s statement they do not look the .saiiv, the liKures biung 
arranged differently. 

If the letters n, b\ r, . . . denoted numbers, it follows from algebra 
that each of these formulae is true. Rut this does not pnive them in 
our case, where tiie letters denote lines, and tlieir products areas 
without .any reference to numbers. To prove them we have to 
discover the laws w'hich rule the operations introduced, viz. addition 
and multiplication of .segments. This we sliall do now ; and we shall 
find that these laws are the same wdth those which hold m algebraical 
addition and multiplication. 

§ 22. In a sum of numfiers we may change the order in wdiich 
the numbers are added, and we may also .uhl the numiMTs together 
111 groiqis and then add these groiqis. ifiit this also holds for the 
sum of segments and for the sum ol rectangles, as a little consider.a- 
tion shows. Th.it tlie sum of rectangles lias always a meaning 
lollows from the Trojis. .i 5*45 in the first book. These laws about 
addition are reducible to the two 

= . (1), 

+ + = I ^4-r . . . U); 

or, when expressed for rectangles, 

ah ed ed ab . . . (3), 

ah \ {cd-\-ef)- ab‘\’CdA c 1 . . . (4). 

The brackets mean that the terms m the brackid have been adde<l 
together before they arc added to another term. 'Phe more general 
ca.ses lor more tenns m.iy be deduced from the .iliove. 

h'or the pro<luct of two numbers we have the law that it remains 
unaltered if the faclois be mteich.anged. This also liolds lor our 
geometrical product. I"or li ah denotes the area of the rect.angle 
which h.'is a as bii.se and h .as .altitiidi*, then ha will <lenot<‘ the ar<*a 
of the rectangle whicli has h as li.ase ,'md a .as altitudi* Ihit m a 
ivct.ingle we may take <*ilher ol the two lines which contain d ae 
base, an<l then the other will be the altitude. Tliis gives 


Prop. 7, which is an easy consequence of J^rop. 4, may be trans- 
formed. If we denote by c the line a + so that 

a — c-h^ 

we get 

c2+(c-^)2 = 2r(r-^) + fc2 

= 2c^ - 2hc -f- b'^. 

Subtracting < - from both sides, and wTiting a for r, we get 
{a-'b)- = a^-‘2ah + h\ 

In Euclid's Elements this form of the theorem does not ajipear, 
all propositions being so slated that the notion of subtraction does 
not enter into them. 

§ 24. The remaining two theorems (Props. 12 and 13) connect 
the square on one side of a triangle with the sum of the squaios on 
the other sides, in case that the angle between the latter is aciil(‘ or 
obtuse. They are imix>rtant theorems in trigonometry^ where it is 
possible to include them in a single theorem. 

25. Then* arc in the second book two problems, Props. 11 and 14. 
f written in the above symbolic language, the former requires lo 
find a line x such that a{a - x) = Prop. 11 conUiins, therefore, 
the solution of a quarlratic equation, which we may write + ax ^ d^. 
The solution is recpiired later on in llu* construction of a regular 
decagon. 

More imi)ortJinl is the problem m the last jiroposition (Prop. 14). 
It requires the construction of a square eipial m area to a given 
rectangle, hence a .solution ol the equation 

y- = ah. 

In Book 1., 42-45, it has been shown how a rectangle may be con- 
structed equal m area to a given figure bounded by stoight lines. 
By aid ol the new' proposition we may therefore now determine a 
hue such that the square oil that line is oqu.il in area to any given 
rectilinear figure, or we can square any such figure. 

As of two stpiares that is the greater w'hicli has the greater side, 
it follows that now the compari.son of two areas has been reduceil 
to the compari.son ol tw'o lines. 

The ])robl(*m ol reducing other areas to squares is frequently met 
with among Greek mathematicians. need only mention flic 
problem ol stpi.irmg the circle (see Circlr). 

In the ]m‘s<‘nl day the comp.'irison ot areas is performed in a 
simpler w^ay by reducing all aieas lo rectangle's having a common 
base. Their altitudes give then a measure of their an*as. 

The construction ol a rectangk* h.iving the base w, and being equal 
in area to a given rectangle, de])ends upon Prop. 43, 1. This t lu refore 
gives a solution ol the equation 

ah = uXf 

w'here .v denotes the unknown altitude. 

Book III. 


alt — ha . . , . ( 5 ). 

In Older furllier lo iiiulliply a sum by a number, we have m algebra 
the rule : — Multiply each term of the sum, and add the products 
thus obtained. That this holds for our geometrical ]»roducts i.s 
sliown by Euclid in Iiis first ])ro|>osi(ion of the second ]>ook, where 
lie proves that the area of a recl.'ingle w’hose ba.se is the sum of a 
number of segments is equal to the sum of rectangles w'hich have 
these segments separately as basics. In symbols tins gives, in the 
simplest case, 

fl(tH't) = ac 1 

and {b -f c)a = ha 4- < a / ’ ’ 

To these law’s, which have be<*n investigated by Sir William 1 l.amilton 
and by Herm.'inn (»rassmann, tlu* former ha.s given special names, 
lie calls the laws expressed in 

(1) and (^) the commutative huv for addition ; 

(5) M ,, multijdicatmn ; 

(2) and (4) the associative laws for addition ; 

((») the distributive law’. 

§ 23. Having proved that tlie.se six laws hold, we can at once 
jiroye every one of the above propositions m their algebraical form. 

The tirst is jirovcd geometrically, it being one of the fundamental 
l.iws. The next Iw’O' propositions are only special casi*s ot the first. 
Ol the others we shall prove one, viz. llu* iourth : — 



(a 4* h)'^ - 

(a -f h) (a 4 - h) ~ (flf 4 - h)a 4 - (a 4- b)b 

by 

(f>). 

But 


{a 4 - h)a -- aa 4 ha 

by 

(b), 



~ aa 4 - ah 

by 

L5); 

.md 


(a 4' h)b - ah 4- bb 

by 

(O). 

Therefore 

{a 4 h)^ — aa 4- ab 4- {ab 4- hh) \ 




- aa i (ah + ah) ■{■hh j- 

by 

(4)- 



-- aa » lah 4- hh j 


This gives the theorem in question. 

In the same manner ever\ one ol the first ten pro]>ositions is 
]iroved. 

It will be seen that the opeialioiis jierlornicd are exactly the same 
as if live letters denoted numbeis 

J^rops. s and h may also be written thus 

(«4-^) (ci-6) f/-. 


I § 20. The third book ol the Elements relates exclusively to i>io- 
. pertie.s of the circle. A circle and its circumlereiu e liai e been defined 
in Book 1., IVl. 15. We upstate it here m slightly differeiil words . — 

Definition. — The circumference of a cncle is a plane curve such 
that all points in it have the same distance ironi a fixed point 111 
the ])lane. This point is called the “ centre " of tin- circle. 

Of the new tlefinilions, of whicli ek'ven are given at the beginning 
of the third book, a few only reejuire sjiecial mc*ntion. The first, 
wiiich says that circles with e<|ual radii are eijiial, is m jiarl a theorem, 
but easily proved by applying the one circle to the other. Or it 
may be considenxl jirovecl by aid of Prop. 24, equal circles not being 
used till after this theorem. 

In the second definition is explained w'liat is meant by a hue 
W’hich ‘‘touches” a ciicle. Such a line is now’ generally called a 
tangent lo the circle The introduction of this name allows us to 
stale many ot Euclid's projiositions in a much .shorter form. 

For the same rcuson wv .shall call a straight line joining two points 
on the circumference ol a circle a ” chord.” 

Definitions 4 and 5 may be replaced with a slight generalization 
by the foUow’iug : — 

Definition. — By the distance of a jxiint from a line is meant the 
length of the perjx*ndiciilar drawn from the jiohit lo the line. 

§ 27. I'rom the definition of a circle it lollow's that (‘very circle 
has a centre, Proj). 1 rei|iures to find it when tlie circle is given, 
I i.e. when its citcumfereiice is draw'ii. 

I To solve this jiroblem a chord is draAvn (tliat is, any tw'O jioints in 
! the circumlereiice are joined), and through the point where this is 
\ bisi'cted a peqiendicular to it is erected. Euclid then proves, first, 
; that no jxnnt off this ])erpcndiciilar can l)e the centre, hence that the 
! centre must he in this liiu- ; and, secondly, that of the points on tin* 
jHTjiendicular one only can be the centre, viz. the one w’liich l)is(*cts 
! the jiarts of the ]x*rpendiciilar bounded by the circle. In the .second 
; part Euclid silently assumes that the perpendicular there used does 
i cut tlie circumference in two, and only in two points. The j^roof 
: therefore is incomplete The proof of the first part, however, is 
I exact. By draw’ing two non jiarallel chords, and the perpentliculars 
; W’hich bisect them, the centre will be found as the jxiint where the.se 
1 perpendiculars intersect. 

, § 28. In JTop. z it IS proved that a chord of a circle lies altogether 

‘ w'ithin tlie circle. 
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What wc haw called the tirst part of Euclid's solution of Prop, i 
may be stated as a theorem : 

Jixmy straight line tvhich bisects a chords and is at right angles to it^ 
passes through the centre of the circle. 

The converse to this gives Proj^. 3, which may be stated thus . — 

Jf a straight line through the centre of a circle bisect a chords then 
it is perpendicular to the ihord, and if it he perpendicular to the chord 
it bisects it. 

An easy consecpience of this is the lollowing theorem, wliich is 
essentially the same as Pi op. 4 : — 

Tivo chords of a circlet of which neither passes thiough the centre ^ 
tonnot bisect each other. 

These last three theorems are fundamental lor the theory ol the 
circle. It is to be remarked that Euclid ui'ver proves that a straight 
lino cannot have more than two points m common with a circum- 
ference. 

§ 2<). The next two propositions (5 and fi) niiglit be replaced by 
a -single and a simpler theorem, viz. . 

Two cirdes which have a common centre^ and whose circumferences 
hove one point in common ^ coincide. 

Or, more in agreement with EucIkI's form 

Two different circles, whose circiimferemes have a point in common ^ 
( on not have the same lentre. 

That Euclid trc.ils ol two cases is characteristic ol Greek mathe- 
matics. 

The next two propositions (7 and 8) again belong together. They 
may be combined thus * — 

// from a point in a plane of a < irclCy which is not the centre, straight 
lines be drawn to the different points of the circumference . then of all 
these lines one is the shortest, and one the longest, and these he both in 
that straight line whiih joins the given point to the centre. Of all the 
it-inaining lines caih is equal to one and only one other, and these 
equal lines he on opposite sides of the shortest or longest, and make 
equal angles with them. 

Euclid distinguishi's the two cases where 1 lie given point lieswitlim 
01 without the circle, oniitliiig the < ase where it lies in tin* circiini- 
lerence, 

J'rom the last ]u-oposition it follows that it from u point more 
than two I'Cjual .straight lines can be drawn to tin* cirnimference, 
this ])oiTit must be the eeiilie. This is Pro]). <>. 

As a cons('ciiience ot tins we get 

If the iiriumferences of the two iinles have three points in lommon 
they LOiiuide. 

For 111 this case the two eirch’s liave a common centre, because 
tiom the centre ol the one three eqinil lines can be draw'ii to ])Oiuts 
on the circumference ol tli<‘ other. Put two circles which Iiave a 
« ommon e.entrc, and whose eircumi<‘rences hav<‘ a ])Oint in common, 
tomcide. (('ompan' above statement of Pro]>s, 5 and f>.) 

This tlieorem may also be stated thus — 

Ihiongh thice points only one i in innfeienre may be diawn , or, 
1 hree points determine a linle. 

Euclid does not give the tlieoiem in this form. He proves, hoAv- 
ever, that the two circles cannot int another in wore than two points 
(Prop. 10), and that two circles cannot touch one another in more points 
than one (Pro]). 13). 

§ 30. I’ropositioiis 11 and 12 assert that if twj drcles touch, then 
the point of contmt lies on the line loining their centres. This gives 
tw'o ])ro])ositions, because tiu’ circles may touch either internally 
or externally. 

§ 31. l*ropo.sitions iq and 15 relate to the length of chords. 'I'lie 
hrst says that equal ihords arc equidistant from the centre, and that 
chords ivhich are equidistant from the centre are equal ; 

Whilst Prop. 15 compares unecjual cliords, viz. f)/ all chords the 
diameter is the greatest, and of other chords that is the greater which 
IS nearer to the centre ; and conversely, the greater chotd is nearer to 
the centre. 

§ 32. In Prop, lb the tangent to a circle is for the first time in- 
troduced. The proposition is meant to show that the straight line 
at the end i)Oint of the diametcT anil at right angles to it is a tangent. 
The proposition itself does not slate this. It runs tJius — 

I’rop. 16. The straight line drawn at right angles to the diameter 
of a circle, from the extremity of it, falls without the circle : and no 
straight line can be drawn from the extremity, between that straight 
line and the circumference, so as not to cut the circle. 

Corollary. The straight line at right angles to a diameter drawn 
tJirough the end point of it touches the circle. 

The statement of the proposition and its whole treatment show 
the difiiculties which the tangents pre.sented to Euclid. 

Prop. 17 solves the problem through a given point, either in the 
( ircumference or ivithout it, to draw a tangent to a given circle 

Closely connected wdth Pro]). 16 are Props. 18 and 19, which 
stale (Prop. 18), that the line joining the centre of a circle to the point 
of contact of a tangent is perpendicular to the tangent ; and con- 
\'ersely (Prop, ly), that the straight line through the point of contac4 
of, and perpendicular to, a tangent to a circle passes through the centre 
of the circle. 

§ 33. The rest of tlie book relates to angle.s connected with a 
t ircle,* viz. angles wdiich have the vertex either at the centre or 
on the circumference, and which are called respectively angles 
til the c(*ntre and angles at the prcumfcrence. Between these 
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two kinds of angles exists the imporlaiil relation expressed as 
followrs ; — 

Prop. 20. The angle at the centre of a circle is chtuble of the angle 
at the circumference on the same base, that is, on the same an . 

This is of great importance for it.s consequences, ol which the 
two following are the iirmcipal ; — 

Prop. 21. The angles in the same segment of a circle arc equal to 
one another ; 

Prop. 22. The opposite angles of any quadi Halt ral figure inscribed 
in a circle are together equal to two right angles. 

Further con.sequeiices are - - 

lYop. 23. On the same straight line, and cm the same side of it, there 
cannot be two similar segments of circles, not nnnciding with one 
anothet ; 

Proj). 24. Similar segments of circles on equal straight hues are 
equal to one another. 

The ptoblein lTo]>. 25. A .segment of a ciicle being given to desrubc 
the Circle of which it is a segment, ni.iy be solved much more easily 
by aid of the conslniction desi.nbed m relation to Proj). i, 111 ., 
in § 27. 

§ 34. There follow lour Uii'orems loiinecting the angles at the 
centre, the arcs into which they ihvide the circumference, and the 
chords subtending these arcs. They .iie exjues.sed foi angles, arcs 
and chortls m etjual i ircle*', but they hold al.so tor angles, arcs and 
chords 111 the same ciri le. 

'i'he theorems are : — 

Prop. 2(). Jn equal circles equal angles stand lUt equal area, whether 
they be at the centres or circ umf crem es ; 

Pmp 27 (converse to Proj). 2^>) In equal c in It's the angles which 
stand on equal a ns arc equal to one anothci, whether they he at the 
centres or the cite uni fcrcnccs ; 

Pro]) 28 In equal circles equal straight lines (etpial clioids) mt 
off equal ans, the greater equal to the greciici, and the less equal to 
the less ; 

Prop. 2«» (eonv(‘i.s(‘ to Pioj) 28) hi equal circles equal ans are 
subtended by equal straight lines. 

§ 35. Other important conseijiiences ol Pro])s. 20 22 aie 
Prop, 31, Jn a circle the angle in a semicircle is a right angle : 
but the angle in a segment greater than a semicircle is less than a right 
angle : and the angle in a segment less than a semicircle is greater than 
a right angle ; 

l*roj) 32. Jf a straight line touch a circle, and from the point of 
contact a straight line be drawn cutting the iinle, the angles which 
this line makes with the line touching the circle shall he equal to the 
angles whi> h are in the allernate segments of the c nde. 

i) 3(>. Proj )0.sit 10ns 30, 33, 34, contain pioblems w'hicJi an* .solved 
by aid ol the jimjiosit ions jneieding them 

J*roj). 30. To bisect a given art, that is, to divide it into two equal 
parts , 

JYoj). 33. 0/7 a gii>en straight line to describe a segment of a circle 
lonlatmng an angle equal to a given icctilnieal angle , 

Prop. 34 h'rcon a given curie to cut off a segment containing an 
angle equal to a gii'en rectilineal angle. 

^ 37. It we draw' chords througii a j)omt :\ within a circle, they 
will each be divided by A into two sc'gmeiits Ifelwc'cn these .seg- 
ments the law liolds that the lecJaiigle eoiil. lined by them has tlu- 
same area on whatever choid thior.gh A the segments are taken 
'J'he value ol this lectaugJe changes, ol course, with the position 
of A. 

A similar theorem holds if the jximt A bi* taken wathoiil tin • .rcl»‘. 
On every .straight line through A, which cuts the circle in two jiomts 
B and C, vie have two sc'gments AH and .AC-, and tlie leetangles 
contaiiieil by lliem an- again eijiial to one anotJn i, and eipial to the 
.square on a tangent drawn trom A to tlie enrle 

The first ol these tlieorems gives l*roj> 35, and the .second JToj). 
3b, w'ith its corollary, w'liilst Picip 37, the last ot Book III., gives 
the eoiiversc' to Pro]). 3b 1 'he tirst tw'o theoiems may be combined 
m one * - 

If through a point .d in the plane of a t iule a straight line he drawn 
cutting the circle in H and C, then the rectangle .dli.AC has a coriAant 
value so long as the pennt A he fixed : and if from A a tangent AD can 
be drawn to the circle, touching at D, then the ahtrve rectangle equals the 
square on A D. 

Prop. 37 may be stated tlius : — 

If from a point A without a circle a line be drawn cutting the circle 
in H and C, and another line to a pennt I> on the circle, and AB.AC^ 
.d ly^, then the line AD touches the circle at l>. 

It IS not diffiiuilt to prove also the converse to the general jiro- 
]»osilion as above stated. Tin- ])io])osiliori and its converse may be 
ex])ies.sed as follows — 

If four points A BCD he taken on the tin umfereme of a circle, and 
if the lines AB, CD, produced if necessary, meet at T., then 

EA.EB-EC.ED; 

and conversely, if this lelatum holds then the four pidrits he on a circle, 
that IS, the circle drawn through three of them passes through the 
fourth. 

That a circle may always be draw'ii tliroiigli three jxuuts, piovided 
that tliey do not lie in a straight lnn‘, i’^ jiroved only later on 111 
Book IV'. 
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Book I\^ 

§ 38 Tlif* fourth book coutains only problems, all rol.iting to 
lh<* t onslrnction ol tn.ingh's and polygons inscribed 111 an<l circum- 
scribed a>)out circlf^s, and of circles inscrilK*d in or cirfumscnbed 
about triangles and })olvgons. They are nearly all given for llicir 
own sake, aiul not lor future use in the construction ol figures, as 
are most o! those m the lonner books. In seven delinilions at the 
beginning of the book it is explained what is understood by figures 
ins('ni>ed in or d(‘scribed about other figures, with special reference 
to the c.ise wliere one liguie is a circle. Instead, however, ot suiying 
that one tignre is described about another, it is now generally said 
that th(‘ one figure is circumscribed about the other. We may then 
state tlu‘ dtdinitioiis 3 or 4 thus — 

I definition. - A ]K>Iygon is said to he inscribed in a circle, and the 
ciicle IS said to be circn inscribed about tlu* polygon, if the vertices 
of the polygon he in the circnmferenci' of the circle. 

And tleflriitions 5 and b thus : - 

Definition - A polygon is said to be circumscribed about a circle, 
and a c iicle is .said to be inscrilied m a polygon, il the sales of the 
jxilygon are tangents to tlie circle. 

§ 30. The first problem is merely fonstructive It rcijiiires to 
draw in a given circle a chord ecpial to a given straight line, wdiich 
IS not greater tfi.in the <Jiaineter ol tin* circle. The ])roblem is not 
<1 <lel( I inmate tiu'*, inismuch as llie eliord may be drawn Ironi any 
j)onil in lh«‘ ( in iimference This may b(‘ said of almost all ]>roblems 
m this book, es]>ecially of the next two They are . * 

Prop 1 hi n i^ioen tinlc in in^cvihe a truiitf^Ie cqnuinf^uhtr to a 
f^ivni tnani^lc ; 

Proj). s '\itnuf a f^iren cintc in lirrHtnsen.'ie o iiiaiif^le rqniitn^niar 
to ii fiirrn tnaufile. 

§ 40 (H somewhat greater interest are the next ]>roblem^, wliere 
tin- tnangN's are given and the circles to lie found. 

Piop. 4 In insinhc (I (irdc in a ^loen ttuiniilc 

’I lie result IS that the jirolilem lias alwavs a solution, viz the 
(eiitie ol the circle IS the point wIktc the bisectors ol two ot the 
mt<'Uor angles ol the tiiangle iiu’et. The solution show.s, though 
baiclid does not state this, that tlu' problem has but one solution , 
.iml also, ! 

The three Insectni^ of the mterioi an^/e^ nf any Irianale meet in a 
finint, find thi'^ /.s the tentie nf the < lufc iiisi iihed in the trianf>le 

The solutions ol most of the other problems contain also theorems 
Of these we .shall state those which are ol .special interest , Knelid 
does not stale .mv one of them 

§ 41 Proj) 5. To cnrnms( rihe n eiiile ahout a f>iern tiiani^fe 
'I'he one solution W'hich always exists contains the following - 
77 //' three stiui^ht tines whiih hi sect the side^ of a triani^le nf rii>ht 
dneet in <1 f>oint, and thi'i point is the centre of the eirele < iu nin 
St uhed fduntt the ttiniifde 

}bi<’h<l adds m a corollary the following property : - -- 
I'he centre ol the circle circumscribed about a triangle lies w’ithm, 
on a sule ot, or without the triangle, according as tin* tnangh* is 
a< II te angled, right Jingled or obtuse angled 

jS 42 Whilst it IS jilwjiys possible to draw a circle ’which is inscribed 
in 01 rirniinscnbed about a given triangh*. this is not the case willi 
<]nadnlaterjils or polygons of more sides. Of those for which this 
IS possible the regular ]io!ygons, 1 r polygons whicli have all llieir 
sides and angles e/pial, are the most interesting, Tn each ot th<’in a 
( ircle may be inscribed, and aiiothei may be circumscrilxHl alnnit it 
Euclid does not use the w'ord regular, but he d/’seribes the j)OIygous 
in /pie.stion as eqniiingulitr and eqnilnternl We shall use the nanu' 
regular polygon fhe regular tiiangle is equilateral, the regular 
quadrilateral is the square. 

Euclid considers the regukir polygons of 4, niwl 15 sides 
For each of the tirst three he solva's the problems (i) to inscribe 
such a polygon m a given circle ; {2) to circum.scribe it about a 
given circle ; (3) to inscribe a circle m, and (4) to circumscribe a 
tirele about, sm li a polygon 

For the regul.ir triangle the problems an* not rt'jiealod, liecanse 
more general jiroblems have been solved. 

Props. 0, 7, 8 and <» solve these jiroblems (or the square. 

Tlie gi'iieral jiroblem of inscribing in a given circle a regular 
jiojygon ol n sides' depends iijxm tlie jnobleni ol dividing the cir- 
cumlerenee of a circle into n etpial jinrts, or what comes to the sfuiie 
thing, of draw’ing from the centre of the circk? n ladii such that the- 
jingli’s between consecutive radii are equal, that is, to divide the 
sjj.Lce .iboiit the centre into n equal angles. Thus, if it is requinxl 
to iTiscrll’K* a s/juare in a circle, we have to draw' lour lines from the 
centre, making the four angles e/pial. 'I'liis is done by draw'iiig 
two tliami'teis at light angles to one another. The ends of th<*se 
dumeti-rs aie the \ertices ot the required sipiare If, on the other 
h.md, tangents be drawn ;if Hies/- ends, we obtain Ji square circum* 
.sciibed Jiboiit tin* circle 

§ 4j 'I'd constiiict a lef^uhit pentagon ^ w'c find it convenient first 
to construct a regular decagon. This requires to dn ide the sjiace 
about the centre into ten equal angles. KjicIi will lx? ^^^th of a right 
angle, or jith of two riglit aiigh's It we siij'ijioso the decjigon con- 
structefl, and if we join tlie centre to tin* end of one side, we get an 
isosceles triangle, where the angle at th«’ centre equals j^th of two I 
light angles . hence each of the angk's at tin* base will be ^ths of ‘ 


two right angles, as all three angles together equal two right angles. 
'J'hiis wc hav<* to construct an isosceles triangle, liaving the* angle at 
the vertex ecjual to half an angle at the base. This is .solved in 
IToj). 10, by aid of the jiroblem in Prop, J i of the second book. If 
wc make the sides of this triangle equal to the radius of the given 
circle, then the base will be the side of the regular decagon inscribed 
in the circle. This side being known the decagon can be constructed, 
and if tlie vertices are joined alternately, leaving out half their 
number, w*e obtain the regular pentagon. (Prop. 11.) 

Euclid does not jiroceed thus. He wants the pentagon before 
the decagon. This, however, does not change the real nature of 
Ins solution, nor does his solution become sitiqilcr by not iiientioning 
the decagon. 

Once tin; regular jientagoii is inscribed, it is easy to circumscribe 
another by drawing tangents at the vertices of the inscribed jicnlagoii. 
This IS show'n in Proji. 12. 

I*rops. 13 and 14 tcacli how a circle may be inscribed in or cir- 
cumscribed about any given regular jicntagon 

§ 44. 'J'hc regular hexagon is more easily constructed, as sliown 
m Pioj). 15. 'i'he result is that the side ol the regular hexjigon 
inscribed m a circle is equal to the radius ot the circle, 

for this jiolygon the other three j:)roblems mentioned are not 
solved. 

§ 45. The book closes with i’roji. 16. 'lo msciibc a regular 
(jiimdecagon in a given ciic.le. If w'e inscribe a reguljir jientagoii 
and a regular hexagon m the circle, having oue vertex in common, 
then the arc from tlie common vertex lo the next vertex of the 
jicntagon is eircumlerenee, and to the next vertex of the 

liexagon is Jth of the circiimterence. 'I'he ditlerencc between thii.se 
arcs IS, therefore, j,\,lh ol the circumference. The latter may, 

then'fore, be divided into tliirty, and hence also in fiitecn equal juirts, 
and the regular (jiiin/lecagou be described. 

§ 40. We conclude with a few’ theorems about regular jiolygons 
winch are not givi u b\’ Euclid. 

The straight hne'> perpcnduular to and bisecting the sides of any 
tegular polvgon meet in a point. The straight lines Inset ling the angles 
in the tegnhn polygon meet in the same point. T/wi point is the centre 
of the circles etieinnsi rihed about and itiscnbed in the regular polygon. 

We can bist'ct any given arc (Prop. 30, III.). Hence we can divide 
.1 circumference into 211 eijujil jiarts as soon as it Juis beiui di\’ided 
I into n ('(jiial jiaiis, 01 as .soon as a regular jiolygon of 11 sides has been 
I construct e<l Hence - 

' If a legulai polygon of n sides has l>een lonsti ucted^ then a leguUir 
1 polygon of 211 sides, of 411, of 8n sides, iW., may also be constnicied. 

; Euclid shows how to construct regular jxilygons ol 3, 4, 3 and 15 
Sides It tollows tJial 'W'^e tan construct regular jiolygons ol 

3, b, 12, . . . sides 

4, 8, P), 32 . . „ 

5, 1(1, 20, 4<i . . 

1 3, 30, 60. 1 20 ... ,, 

'fhe constructum ol any new regular jiolygon not included 111 one 
ol these senes will give rise to a new’ series. Till the beginmiig ol the 
lollicmtury iioiinug w’as added lo the kimwiedge of regular polygons 
as given by Eucliil. Thi'ii Gauss, m his celebrattd Aiilhmctic, 
jiroved that every regular jiolygon ol 2" 4- i sides may be con.struct< (l 
il this number 2'*'i 1 be jnime, and that no others except those 
w’ltli 2"‘(2’'-fi) sides can be constructed by elementary methods, 
This shows that regular jiolygons ol 7, o, 13 sides cannot thus be 
constructed, but that a regular jiolygon of 17 sides is jxissible ; for 
17 — 2^4- I. I'he next Jiolygon is one ot 257 sides. The construction 
becomes alieady rather complicated lor 17 .sides. 

Book V. 

§ 47. The fitth book ot the Iilcments is not exclusively geometrical. 
It contains the theory tif ratios and jirojiortioii of (juantities in 
general 'flic treatment, as lierc given, is admirable, and m every 
rcsjicct sujierior to the algebraical method by which Euclid’s theory 
IS now generally replaced. We sliall treat the subject in order to 
show w’hy the usual algebraical treatment of projxirtion is not rotilly 
.sound. \Vc begin by quoting those definitions at the beginning ol 
Book winch an* most im^xirtanl. 'liiese definitions liave given 
rise to much di.scus.sion. 

'I'he onl>' definitions which are essential for tlie fifth book are 
Defs, 1, 2, 4, 3, (1 and 7. Of the remainder 8 and o are more 
than u.sele.ss, and probably not Euclid’s, but additions of later editors, 
of wiiom Theon of Aleximdria w*as the most prominent. Defs. id 
and 1 1 belong rather to the sixth liook, whilst all the others are 
merely noniin^. I'he really imjiortant ones arc 4, 3, b and 7. 

§ 48. 'Jo define a magnitude is not attemjited by Euclid. The 
first two definitions state what is meant by a “ jwt,” that is, a 
submultiple or measure, and by a “ multiple ” of a given magni- 
tude. The meaning of Def. 4 is that two given quantities can luive 
a ratio to one another only m cast,* that they are conijiarable as to 
their magnitude, that is, if they are of the same kind. 

Def, 3, which IS jirobably due to Theon, jirofesscs to define a ratio, 
but is as meaningless as it is uncaUed for, for all that is wanted is 
given m Defs. 5 and 7. 

In Def. 5 it is exjilained what is meant by saying that two mag^ 
nitudes have tlie same ratio to one another as two other magnitudes, 



EUCUDEANJ 


GEOMETRY 


683 


and in Dof. 7 wliai \vc have to undorslaiid by a Rrralor or a loss ratio. ! 
Jhe (>th definition is only nominal, explaining the moaning of the i 
word pfoportiona! \ 

Kuclid roprosonts magnitndos by linos, and ofton dt‘no(os them 
i'lthor by single letters or, like lines, by two letleis. We shall use 
only single letters tor tin* purpose. If a and h denote two magnitudes 
of the same kind, their ratio will be denoted by a ' h \ it / and d are 
two other magnitudes ol the same kind, but po.ssibly of a different | 
kind from a and then il t ami d have the same ratio to on<* another 1 
as n and this will be expressed by writing • 

u . h . c \ d. I 

Further, if in is a (whole) number, mn shall denote ilie multiple j 
ol a which is obtained by taking it m times. i 

§ 40. The whole theory of ratios is based on Jk*f. 5 ! 

Del. 5. Thr prst of foitr fiutfjnitndes is snid to hiioe the same taiio ! 
to the second that *he third has to the fourth when, any equimultiples 
whatever of the pfst and the third lieini> taken, and any equimultiples > 
ivhiUevci Of the seiond and the foiuth, if the multiple of the fitst he less ; 

than that of the second^ the multiple of the third is also les^ than that of | 

the fourth ; and if the multiple of the fust is equal to that of the seioud, | 
the multiple of the thud is aho equal to that of the fourth . and if the 
multiple of the first is greater than that of the second, the multiple of 
the thud IS also (fieatei than that of the fomth. 

It v.ill be well to show at onc(* 111 an example how tins definition 
can be used, by jirovmg the lirst part ot the fiist ])roi)osition m tin- 
sixth book. 'I'riauf^les of the same altitude arc to one anothci as 
then l/ases, or il a .md /> are the b.i.ses, .imi a and ji the areas, ol two 
triangles which have the same alt it ink', then a h a fi. 

lo prove this, we h<«\e, atioiding to Dclinition *), to show 

if ma -nh, then 

il ma nh, then ma~-nli, 

it ma nh, then ma - n(i 

Tint this is tine is m our < ase easil\‘ s('eu We may suppose that 
llie 1 1 singles ha\i' a common \<-rte.\, ami their basi-s m the same 
line. We set oil the base a along tin* liiu' coufammg the basi-s 
ni times : we then join the difierent parts ol rliviMon to the veilex, • 
.’.ml get w triangles .dl efiual to a luangle on ma as base ecpials, 

therefon*, ma It we proce(‘(i m the s.inic- manm'i witli the li.isi- 
•ettmg It oft n times, w«' imd that the area ol the Iri.mgh’ on the 
base nh equals nfi, the vertex ot all tn.mgles bi'ing tlu' sanu*. I hit 
it two triangl'‘s have the s.imc altitude, then then arc'as are equal 
it the bases arc equal ; hem e ma np it mn nh, and if th<*ir bases 
are uneipi.il, then that has the greater area wlneh is on the greati*T 
base , in other words, ma is greater th.ui, efpial to, or h‘ss than | 
n(-i, aeeordmg as ma is greater tlian, cipi.d to, or less tli.in nh, vhicli I 
was to be jiroved : 

§ 50, It will 1 m‘ seen tliat eM’ii in this I'xamplc it does not beroim* | 
«‘\ldent what a ratio really is It is still an open (jneslion whether 
r.itios are magnitudes which wi* can comjiare We do not know | 
whether the ratio of two lines is a magnitude ol the same kiml a^ tlic 
ratio ot two areas 'riiough we might say that Def 5 tlefmes equal 
ratios, still we do not know’ w’helhei they are e<pial in the sense of 
the axiom, that two things which are equal to a third are e(jnal to 
one another. 'J hat tins is the casi* reipnres a jirool, and until this 
proof IS given w e shall use llie : instead of the sign , Avhich, how 
ever, wx* shall alterwards introduce. 

As soon .is it has been estal)lislii‘d that all ratios are like magni 
tildes, it becomes ensv to show tliat, in some c.ases at hsist, tln’v 
.ire numbers. Tins step w^as m’xer made by (ireek mathematicians, 
riioy distiiiginshed .always most carefully bctw'cen continuous 
magnitudes and the diseiete series of nnmlH’is In modem times 
it has become the custom to ignore this difference. 

If, in determining the ratio of two lines, a common nieasnie can 
]>c found, which is contained m times in th<* first, and n times ni 
tin* .seiond, then the ratio ot the two hues equals the ratio of the 
tw'o numbius m n 'fins js show’ii by Euelid in Proj) 5, X. Rut the 
j.'itio of two numbers is, as a rule, a traction, and the Greeks did 
not, as w'e do, consider jr.ictions as numbers I'ar less h;ul they 
any notion ol' introducing irrational numbers, whicli arc neither 
whok- nor frai'tion.al, as w'e .are obliged lo do if wi* wish to say that 
all ratios are numbers The incommensurable numbers w’hii h are 
thus introduced as r.itios ol mcommciisurable f|uautilies are nowa 
d.iys .as familiar to us .as fractions ; but a ]>rool is geneiallv omilted 
th.it we mav aj>]»ly to them the rules winch have b**en established 
for r.itional numbers oulv Kuchd’s tn'alnwnt ol ratios avoids this 
ditliculty. Ills deliiiitioiis hold ioi commensurable a* well as lor 
mtommensurablc quantities. Even the notion ol im ominensiirabk- 
(pi.antitics is avoided m Hook V. But lie jirovcs Ih.at the more 
elementary rules of algebra hold lor ratios. We shall date .ill 
his pro] losit ions in that algebraical form to wliicli we .are now* accus- 
tomed. This m.ay, of course, be done without ch.anging the chai.iricr 
ot Euclid’s method. 

§ SI Fsing the notaticn expkimed above wa* express the kr-t ; 
l>ro])Osi lions as follows ; — j 

Proj). 1. 11 a - ma', h-mh', c - me', | 

then a \ h-yi ^m{a' + b' + c'). 

Prop. 2. If a-inh,iini\ i md, 

c nh, and / ■ nd, 1 


thi*u a 


Pro]). 3 If 
that nc IS ol d, 


Prop. 4 
then 

Proji. 5 
then 


” i-s the s.ime multiiile ol h as c 4-/ is of d, viz. ; — 
ate- {in f n)h, aiul < -h f {m -i- n)d 

a mh, i - md, then is na the same mullijtle of b 
\ iz. na nmb, m - nmd, 

a b : : I . d, 
ma . nh nu . nd. 

a mb, and c - md, 
a- I m{b-d). 

n mb, I md, 


11 


11 


nh and i - nd either equal to, 01 e<|iiimullipk s of, h 
- nb {ni - n)b and i - nd (av - n)d, wheie m - n may 


Pro}i. o li 

then are a - 
.iml d, viz. a 
be uintv. 

All these ])ro]msiti(ms relate to equimntti .des. Now lollow jtio- 
]'OSition.s .ihoiit ratios which are coinpaied as lo then magintutlc. 
5>. Prop. 7 Ha l>, then a t • l> : t and i a < . l> 

1 ill- piool IS simply tins. .As a !> we know tli.i ma - mt' . Ihere- 
loie il ma -IK, then ml*.' 10, 

it ma ‘ III , then mb m , 

n ma - 111 , t Ill’ll mh - m , 

thcrelore tin inst proportion holds b\ Dclmitiun 5. 

Proj). 8. If a tliena ( -h 

and I ■ a ‘ I h 

I lie jiroof dcjionds on Di’lmition 
J’rop <) (conxerse to Prop. y). 

at. h . 

■ c . 


it 


I (coiui-isc lo Proji 
a ( 


■h 


11 If 


h . 
. h . 
d 


then a 
it 

tin'll a 
then a ' h. 

( d, 
c f 


h. 


01 ll 
Plop 

. 111(1 ll 

I ‘lop 
.111(1 
then 

In words, if last lafios air equal to a thud, they me Ci/aal l'< < lut 
anothn. Alter these ptoposilious h.ue been proved, we have .1 
light to considei a i.atio as a magnitude, lor onlv now c.in we ion 
snk’r a ratio as something lor which th( axiom about nwiguihidrs 
holds . things winch arc cqn.il lo .i tlnid .ire cipial to oin* .niothci 
\\e shall mdu'.ilc this bv wiitmg m iutine the sign 111 Ic.d 
ol • he Tcmainiiig propositions, wlndi c.xplani thcinsc lx e- , in.ix 

tin’ll be stall'd as lollows ’ 

h r d e f, 

, < ( h : d . I 


§ .Yi 

tliell 


Prop li. II 


Plop 

then 


1 ]. If 




II 


h - 


h I 
h ,~e 

i d. 


PlO] 

Prop 15 M.ignitndes havr 


d .ind < 

/- 

rind a ' ( , 
the same 


h. 

d V /, 

tin 11 h d 
latio to one 


.mot Im 1 I lt.it 


then eijumiultijik’S have -- 
J’ro]) 10 1 1 a, 


ma mh a /• 
d .nc m.'igiiJ inlcs ol 


the sann Kind, .lud if 


■ f> 


then 


■h 


I ‘rop 
t hen 


then 

J'lO) 


II 


d, 

d 

d d. 


a t h I 
a : h t 

IM'op. 18 (lonxi’i'sc to 17) It 

a h I 
a 4 h h 

, d are quantities ni llt< 

a f> — I d, 
a - r h - d a h 


d 

e ( d 


lo. 1 1 a, h. 


..line kiinl, .111(1 if 


tin’ll a 

^ *i4 Piop in If theie he thice maf^nitndes, and anoll.,^ thice, 
whuh have tin .same latio, taken two and two, tin 11 ij the fust hr i^ixater 
than the thud, the fointh shall hr ^leatii thai. st\lh ; and if equal, 
equal . and if k’sx, /css. 

If xve imd(*ist.nid bv 

a h ( d . e . . . a' h' i . d' e' . . . . 
that the ratio ol any txxo coiiseriitix’e ni.ignitiidcs on the Ind side 
('(|ual.s that ol tin- corres])onding niagjiit tides on tin’ siMond Mde, 
xvi may wTite tins theon’iii 111 sMubnls, ilnis 

If a, h, I be (pi.intities of nin , imd d, r, f m.igiiitudes ol tin' s.ime 
01 any other kind, sm h ili.it 

a h . i - - a e . f, 

and 1 1 u - d -/, 

but li « - G then (/- /, 

and ll a then (/*./, 

a h c : f and h : i d c. 


P 70 p 21. It 


ni it 


. h 


■ 
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an<l jl a d -'f^ 

but if thciirf ;/, 

arid il fl-'r , tlion rf '/. 

Tiy aid of Ihesr two jimpositions the following two aro proved. 

§ 55* Prop. 22. If thoc he avy mimhet of maf^mtiides, and as 
many others, uhnh haue the same ratio, taken two and two in order, 
the first shall have to the last of the first magnitudes the same ratio 
which the first of the others has to the last. 

\Vc Tiiav state it more generally, thus . 

If a : h : f : d . e : . , . a' b' : c' : d' : e' : . . 

tlien not only have two con.sccutive, but any two magnitudes on 
tiu* first side, the same ratio as the corresjionding magnitudes 011 
the other. For m. stance - 

a : c -a' ‘ r' ] h : e - b' : e', &.c. 

i*io]>. we state only in .symbols, \iz. ; — 


li 


a b: ( .d :e: . 


a* ' b' ' c" ' d' ‘ e' ’ ‘ ‘ * 


then a\c-c*\a\ 

h \ e — e' \ b\ 

and so on. 

r*ro[). j comes to this : li a . h~r : d and e h. f d, tlu’ii 
a-^e \ b~c -c-f \ d. 

Some ol the proportions which aie considered m the aliove pro- 
jiositions Jiave special names, 'flie.se we have omitted, as heiiig of 
no ii.se, since algebra has enahlei) us to l>rmg llie dilfenuit opiTations 
( outamed m the jiropositions under <i common point ol view. 

t} *if). 'file l.ist proposition in the tilth book is of a different 
char.irlei . 

Prop. 25- U four magnitudes of the same kind he foofhirtional, 
the fiieati'st and least of them to^eihei shall he fit rater than the other 
two toftethei. In symbols 

If a, b, t, d be magnitudes of the same kind, and \i a . b c : d, 
and it a is the greate.st, lienee d the least, then a j d h -k-i. 

§57. We return on< e .igain to the (jiiestion, What is a ratio? 
We have .seen that we may tr(*al ratios as magnitudes, and that all 
ratios ar<‘ magnitudes ol the .same kind, tor we may compare an\ 
two as to then magnitude. U will presently be show'U that ratios 
c>f lines may be considered as quotients ol line**, so tliat a liilio «ippears 
as answer to the (jiiestion, I low' often is one line ( ontaimsl m anothei ? 
iSiii the answer to this <|iiestion is giv<*n l)V a number, at lea.st in 
some eases, and m all eases if we admit incommensurable numbers, 
t'oiisidered from tins point of view, we may .say the filth book ol the 
lUemcnts shows that .some of the simphu' .ilgeluaical operations 
hold loi iiicomuu'usurahle numh(‘rs. In tlie ordinary algebiaic.il 
tie.itinenl ol uiimbeis this ]irool is altog<dli(‘i omitted, or given bv 
a ])iocess ol limits which does not seem to be natural to the subjee.t. 


llooiv \ I. 

§ 5^. 7'he .sixth book eontams the theory ol similar figures. 
Alter a lew di'iinitioiis explaiiiiug temis, llie hrst juopo.sition gives 
llie tirst apjdieation ot the theory ol proportion. 

Prop. 1. rriani^les and parntlelof^ioni'^ of the same altitude ate to 
one anothet as then bases. 

The proof has alreadv Imm-u t onsidrretl m ^ .p». 

I'rom this follows easily tin* important theonMii 

Prop. If a sttaifiht line be drawn funallr! t(i one of the sides 
of a ttiatifde it shall i nt the othei sides, or those sides ptodund, pto- 
poYtionally : and if the sides or the sides produced tte t nt ptopottionallv, 
the straight line whu h ioiiis the points of section shall he- patallei to 
the rrmatnin^ side of the tiuniftle 

§ 5V. The next proposition, together with <mi- added hy Siinson 
as Prop, A, ma\ ]»e expie.sseil more lonvenieiUly il we introduce a 
motlern ]>liiaseology, viz. if m a line AB we assume .1 point P between 
A iiiid 11, We sliali sav that (' divides AB int<*rnailv iu the ratio 
\C C'H; hut it (' he taken in tlu* line .'\B produced, we shall .s,iy 
that AB IS divided externally in the ratio AP . PB. 

Ihc two propo.sitioiis then come to tin-' 

Prop. 3. The bisector of an angle in a tiiangle divides the opposite 
.side internallv in a ratio equal to the tatio of the two sides uKlitding 
that angle ; and conversely, if a line thtough the vertex of a triangle 
divide the base inter nally in the ratio of the two other sides, then that 
line hiseets the angle at the vertex. 

Simson's Proje The line whiih hiseits an exterior angle of a 
triangle divides the opposite side externally in the ratio of the other 
sides : and conversely, if a line through the vertex of a triangle divide 
the false externally in the ratio of the sides, then it bisects an exterior 
angle at the vertex of the triangle. 

It we combine both we ha\e 

I'he two lines which bisect the interior and exterior angles at one 
vertex of a triangle divide the opposite side internally and externally 
in the same ratio, viz. in the ratio of the other two sides. 

ij ()0. The next lour piopo.sitions contain the theory of similar 
triangles, of which lour cases are considered 'l’lu‘y may he stated 
together. 

Two tnungles ate sitnilai, - 

i« ^'rop. 4). If the triangles arc equiangular \ 


2. (Prop. 5). If the sides of the one are proportional to those of 
the other ; 

3. (Prop. 6). If two sides in one are proportional to two sides in 
the other, and if the angles contained by these sides are equal ; 

4. (l*rop. 7). If two sides in one are proportional to two .sides in 
the other, if the angles opposite homologous sides are equal, and if 
the angles opposite the other homologous sides are both acute, both right 
Of both obtuse ; homologous sides being in each case those which are 
opposite equal angles. 

.An important a])phcation of the.se theorems is at once made to 
a right-angled triangle, viz. . — 

Prop. 8. In a right-angled triangle, if a per pendidtlar he drawn 
from the right angle to the base, the triangles on each side of it are 
similar to the whole triangle, and to one another. 

Corollary. — From this it is manifest tlial the perpendicular 
drawn from tlie right angle of a riglil-angletl triangle to the ba.se 
is a mean jiroportional between the segments ol the base, and also 
that each of the sides is a mean proportional ludween the base and 
the segment of the base adjacent to that side, 

§ 61. There follow' four propo.sitions containing problems, in 
language .slightly diflereiit from Euclid’s, viz. : — 

Proj). i>. To divide a straight line into a given number of equal 
parts. 

]*rop. 10. To divide a straight line in a given ratio. 

Prop. II. To find a third proportional to two given straight lines. 

Prop. 12. To find a fourth proportional to three given straight 
lines. 

Pro]). 13. lo pud a mean proportional between two given straight 
lines. 

'Mie last tlirei‘ may be written as equations with one iiiiknow'ii 
<)uanlity viz. if we call the given straiglit lines a, b, c, and the 
required line v, we have to find a line r so that 

Prop, j I . <1 ./>/> • A ; 

Prop. 12. a h- r . A ; 

Prop. 13. a X X • b. 


We shall see presently how' these may be written we.houl the 
signs ot ratios 

§62 Kiichd coni'^ideis n«‘\t fuoporlioiis counecled W'ltli parallelo' 
grams and triangles which are equal in area. 

Prop. 14. I’.qual parallelograms ivhuh have one angle of the one 
equal to one angle of the other have then sides about the equal angles 
reciprocally proportional : and parallelograms whidi have one angle 
of the one equal to one angle of the other , and their sides alantt the equal 
angles ret iproi ally proportional, are equal to i>ric another. 

Proj). 15. hqiial triangles whiih have one angle of the one equal 
/<» one angle of the other , have their sides ahont the equal angles tei tfno- 
tally proportional ; and triangles which have one angle of the mre equal 
bf one angle e/ the other, and their sides about the equal angles /C( ipit>- 
lally proportional, are equal to one another. 

'rile latter ])ioj»osilion is really the Scime as the former, for if, as 
m the acconi]>anymg diagr.im, 

111 the figure belonging lo the 
lormei the tw'o <*(|ual parallelo- 
grams AB an<l Be' l>el)iseeted 
by the lines J)F and and 
it Kb' be drawn, wi- gc't the 
figure belonging to the latter. 

It is worth noticing that 
the lines FE and I)G art' 
parallel. Wc may state there- 
lorc the theorem 

If tzoo triangles arc equal in 
area, and have one angle in the one vertically opposite to one angle 
in the other, then the two straight lines which join the remaining two 
vertices of the one to those of the other triangle are parallel. 

§ ()3. A most important theorem is 

Prop. 16. If four straight lines he proportionals, the rectangle 
contained by the extremes is equal to the rectangle contained hy the 
means ; and if the rectangle contained by the extremes be equal to the 
rectangle contained hy the means, the four straight lines are proportionals. 

In symbols, if a, h, c, d are the lour lines, and 



if a : h~c : d, 

then ad = he ; 

and conversely, if ad — be, 

then a\b~c:d, 


where ad and he denote (as in § 20), the area^ of the rectangles 
contained by a and d and by b anil c ri'spectively. 

This allow's us to transtorm every proportion between foiiv lines 
into an ei]uation betw’ccn two products. 

It shows further tliat tlie operation of forming a product of tw'o 
lines, and the operation of forming their ratio are each the inverse 
ol llie other. 


! If w'e now detine a quotient j of two lines as the number which 
1 multiplied into h gives a, so that 


a 

b 


h 


Ot 
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we see that from the equality of two quotients 

a c 

b~ d 

follows, if we multiply both sides by hd^ 



ad^cb. 

But from this it follows, according to the lust theorem, that 
a : h ‘ c : d. 

Hence we conclude that the quotient and tlie ratio a . h an‘ 

difterent forms of the same magnitude, only with this important 

difference tliat the quotient ^ would have a meaning only if a and 

h have a common measure, until we introduce meomTm‘nsurabIe 
numbers, while the ratio a . b has always a meaning, and thus gives 
rise to the introduction of incommensurable numbers. 

Thus it IS really the theory of ratios 111 the fifth book which enables 
us to extend the geometrical calculus given Iwtore in connexion 
with Book II. It will also be seen that if we write the ratios in 
Book V. as quotients, or rather as fractions, then most of the theonmis 
slate properties of (piotienls or ot fractions. 

§(14. Brop. 17. If three stiai^ht liiws me ftro/hittiona! the rettant^le 
(ontauied by the extremes is equal to the squat e ttn the menu ; and 
conversely, is only a special case of ih. Attei tin* problem, Prop. 
18, On a f^iven straif^ht line to desnibc a tedilineal fif^ure similar 
and. similarly situated to a piven rectilineal figure, tlieie follows another 
fundamental theorem : 

l*ro]). !»;). Similar triangles ate to one another in the dnplnnlt: 
tatio of their homolof^ous sides. In other words, th<' are<is ol .similar 
triangles are to one anollur as tin* .sipiares on homologous suit's. 
This IS geneiahzed m • 

Prop. '2t) Similar ftolvfions may he diridcd into the same number 
of similar trian^les^ harinf; the same ratio to one another that the 
fiolvf^ons have , and the ftolygons are to one another in the duplicate 
ratio of their homolofious sides. 

§ b*). Prop. 21. liedilineal figures which are similar to the same 
rectilineal fifnuie are also similar to each othei\ is an immediati* t'oii 
s«‘(]uenc,t‘ ol the definition of .similar figures. .As similar figures 
mav lie said to be etpial m “ shajie ” but not in “ size," we may state 
it also thus ; 

" Figures wdiich are equal m .shape to a third are etpi.d in sliape 
to each other." 

Prop. 22. If four straii'hl lines be propoitionals^ the similai 
reitilineal figures similarly dvsiribed on them shall also be pvopor 
tionals : and if the similar rectilineal pmnes similarly described on four 
straif^ht lines be proportionals, those straight lines shall be proportionals. 

This is essentially the same as the following 

If a :h=.( .d, 

then t/- . //“ -- f" . t/-'. 


§ 66 Now’ follows a proposition whicli has bet'ii much discu.ssed 
witli regard to Eiiclid’.s exact meaning in saying that a i.itio is 
lompnitnded of two other ratios, viz. • 

Prop. 2^ I\irallrlof^rams which aie equiauf^ular to one anothei, 
hare to one another the ratio which is loni pounded of the ratios of their 
sides. 

The proof of the ])ro])Osition makes its meaning clear fn .symbols 
the ratio a ; c is compounded of the two ratios a h niid b • and il 
a ■ h — a ' ; ft', ft ; r - ft" . t”, then a c is compounded of a' . ft' and 
ft" • c". 

If we consider the ratios as numbers, we mav say that tlu* one 
ratio IS the product of those of which it is coinpoimded, or in symbols. 


a ft a ft , a a , ft ft 
ft c ft c ' ft ft I <" 


call this number a the numerical value of a. If in the .same maimi r 
ft lie the numerical value of a line ft wc have 

a : b- a : fi ; 

in words : The ratio of two lines {and of two like quantities m grin ; a/) 
IS equal to that of their numerical values. 

This IS easily provi il l.y ohservinR that a = a«, /< = /*«, thorilore 
a : b = aii : fiu, and tins iii.iy without ditiiciilty lie shown to ctimd a «. 

If now a, ft be base and altitude ol one, a', ft' those of another 
jiaralJelogram, a, fi and a', / 9 ' their numerical valiu's respectively, 
and A, tlu ir areas, then 

A' a' ft' a' ft* aft* 

In wonls . The uieas of two parallelo^iani.s aie to emh othei as the 
products of the numerical values nf their bases and altitudes 

It e.specially the second p.iiallelogram is the unit sipiare, i e. a 
squan' on the unit of length, then a'~ft'~ 1, A'= u\ and we have 

A 

y aftnvA—aft.ir. 

I Ins give.s ilu' tht orem . 'riu- numb- t of umt squares contained m 
a parallelogram etjuals the product of the nmm-rical values ol b.isi- 
aiifi altitude, au<i .siniilarh the litimln'i of unit sqiuirc'j contained 111 
■ a tiian.gle eiju.il-. hall the prodiuT of the numerical values of li.c^e 
I and altitude 

I 'J'his IS oft (Ml stall'd by saying that the area of a ])ar.illelogram is 
I equal to tht' product ot the base .ind the altituch', meaning by this 
lirodiict the piodiict ot the numerical values, and not the pioduct as 
delinc'd .iliove m § 20. 

§08. Propositions 2.1 and 2(1 relati' to par.dlelogranis about 
diagonals, such as are considered m Book I., -n. They are 

Prop. i.\. Parallebif^iams about the diameter of any paiallelofttam 
aie simtlai to the whole pai allelo^i am and ft) oj/c another', and its 
t oiivi'rse {Prop zf)), If two similar paiallelof^ianis have a common 
^ anitlc, and br similaily situated, they aie about the same diametei. 

I Bt'twii'ii these IS iii'''‘rted a piobhuii 

i J*ro]i. 25. / 0 desdtbi a lediltncal fiftuie whnh shall be simihn U) 

I one t^iven ledilincai pjinie, and equal to another ^iven lediliueal 
• fifinre. 

§ bq. Prop. 27 contains ,1 tlu’orem n lating to the tlieorx ol 
nia.Mm i and miiiima. We may state if tims . 

: Proj). 27. fj a paralldoftram be divided into two by a stiai^ht line 

' tutting the base, and if on half the base anothei paiallclof’iam be ion 
: stnufed similai to ton of those pads, then this thiid paialldof>iaw is 
l^iratei than the other part. 

Of far greater mten'st than this g»*n(-ral theon'in is a sju'cial ea-^e 
ol it, ’ here the ])<irallelogiams an- cliaiiged into lectaugK", and 
w’heri' OIK' ol tl (' part.', inlo wliu h the pa,i\dleli)gr.im is divui('»l is 
made a s«iiiart ; (or tluu tlu' lln'on'm 1 lianges into one wlucli is 
easily recognized to be identical witli the lollowmg - 

Of all icitan^fes .elinh hare the same penmdci the .squaie has the 
foeatcsl area 

This may also be statt'd thus — 

Of all lectaii^fes wJiuh hare the aiea the squiiic has the ft >sl 

! perimeter. 

I 7<>' rbe next three propositions eonlain proldeins which may 
1 be said to be solutions ot (|u.idratic e<|U.iti(ms. 'I'he Inst two 
1 like lh( la.st, mxolved m Mimeu'h.il ob->cuu language. We tian 
; scnlx them as lollows • 

l*roblem To describe on a given bas«* .1 jiai.ilh-logiam, and to 
divide it eitliei iiFerually (l^roj) 28) 01 •'xtein.illy (Prop. 2<)) Imm 
' a point on the bast into two p.iiallelogiams, ol wliudi the one iia-i 
' a givtMi size (is etpial m area to given liguit ), whilst the otii- i 
! has a givt'u shajie (is sinulai to a given p.ir.dl* logi.im) 
i ll we expre'^s this ,igam m 'vmbol.s, e.ilhng the given ba.se a, the 
i one jiart v, and the altitude e, we have to dt'leimine a <ind v m tlie 
: Inst e.ise from the (‘quatioris 

I {a-.\)y- k'\ 


The theorem in Prop. 23 is the toundation of all mensuration of 
areas. E'rom it we see at once that two rectangles ha\e the ratio 
of their areas compounded of the ratios of tlieir sides 

If A i.s the arc'a ot a rectangle contained by a and ft. .ind B that 
of a rectangle contained by c and d, so that A ah, B (d, tlun 
\ :l^--ab :cd, and this is, the theorem says, compounded of the 
ratios a : r and ft ■ d. In forms of quotients, 

a b __ ah 
r d cd 

This .shows how' to multiply quotients in oiii geometrical calculus. 

E'urther, Tivo trian files have the ratios of then areas compounded 
of the ratios of their bases and their altitude. For a triangle is I'ipial 
in area to hall a ]iaralIelogram winch has the same base ami the 
same altitude. 

§ G7. To bring these theorems to the form in winch thev are usually 
given, we assume a .straight line u as our unit of h-ngtli (generally 
an inch, a foot, a mile, Ac ), and (h'teriiiiuc the number a whicii 
expresses how often u is contained in a line a, so that a denotes the 
ratio a \ u wdiethcr commensurable or not, and lliat u --a.u. We 


I 

I V </ 

; k' bt'iiig the given si/.e of the hist, and p and / tin* liasc and altilud'* 
• of the parallelogram which determine I he sh.qje ot llu’ second ol llie 
I letpiired parallelograms, 
j If we substitute the \ .»lue of y, we get 


I rti “ V“ = ft*, 

1 wheie a and ft art' known ([u.intilies, taking ft-- • 

I The second case (Proj). 2(d gives rise, in the same manm i, to the 
I (piadratu 

! rtV-fA" -ft“. 

i The next problem 

Prop. -JO To eat a ^iven straight Uni in rxtiewe and wean latio, 
I leads to the e(j nation 
I ax {- A- - rt“. 
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This is, tJu'ivfore, only a special case of the last, and us, besides, 
an old acciiiairiuiiice, l>emg essentially the same problem as that 
piopose'd 111 11. 1 I . 

lYop. may tlierefore be solved in two ways, either by aid of 
Prop. 2 y or by aid ot II. 1 1. Euclid Rives both solutions. 

§71. I’lop. (Theorem). In any right angled triangle, any 
rectilineal figum descrthed on the side subtending the right angle is 
equal to the similai and similarly -described figures on the sides ton- 
taimng the fight angle, is a pretty generalization ot the theorem oi 
I*ytha;>:oi.is ( 1 . 47). 

I.(‘a\nn; out th<‘ next ])ro]io.sition, which is of little interest, we 
come to the last in this iniok. 

l‘roj). ^3. In equal tircles angles, whether at the centres or the 
f nt uwferetnes, hare the same- ratio whuh the arts on vhuh they stand 
have to one another : so also hare the set tors. 

01 this, the part relating to angh's at the centre is ol special 
importance ; it enables us tf> measure angl(*s by arcs. 

With this clo‘i<'s that pnit ol the Flements which is devoted to 
the study ot ligures in a plane. 

Hook XI. 

§ 72. In this book tigures ;iie considered which are not conlinetl 
to a pUine, viz first relations between lines and plant's in space, 
and aflei*w'firds |uo[)(‘rti(‘S of solids. 

Of new definitions wt‘ mention those which relate to the perpt'ii 
duuiai'ity and the inclination oi lint's and planes. 

I>(‘ 1 . .V straight line is ftei f>endi( ular, or at tight angles, to a 
ftlanc when it makes tight angles with erety shaight line meeting it 
in that plane. 

'Fhe df'tinititin ol perjietulit ular plant's (Det. .t) otteis no difticulty. 
luidid tielines tlu' inelmation of Imt's to plant's anti of phuies to 
planes (Dels, «5 anti fi) liy aitl of plant' angles, included by .straight 
till 's, witli whicli we have been made familiar in the first fiooks. 

'I lie otht'r important dt'linitions an* thost* of parallel planes, 
whicli never meet (Del H), ami til solid angles formed by thrt'e or 
inoie planes meeting in a ])oint (Def. ti), 

'I'o these we aiid the tlelinition ot a line panillel to a jilane as a 
line wluch does not meet the ]ilaiu'. 

§7^. Ht'fort' w'e iiiNt stigate the contents of Hook XI , it wall be 
well to lecapitulale sliortly what wt' know' of jdanes and lines litnn 
the (lefinitHins and axioms of the first bewk There a plant! lias 
been defined as a surJace wJiich has the jiroperty that every stniight 
line which joins tw-o points in it lies altugelhei in it. This is etpii 
valt'iil to saying tliat 0 slunght line wlncli lias two points m a plane 
has all ]>oinls in the plane lienee, a straight line which does not 
he in tilt' jilaiK* cannot liave more tluiii one ptiinl in common with 
tilt' plane. Tliis is virtually tht' same as Euclid's Prop, i, viz. — 
Pitip. I. One pait 0/ a stiaight line lannot be in a plane and another 
piitt without it. 

It al'.o lollows, as wms poiiilctl out ui § in discu.ssing the delini 
I loll'. t)l Hook I , that a pl.ine is deterininctl alreaily by one straight 
hue and a point without it, viz. il all lines l)e drawn through the 
point, and cutting tlu- hin', they will loiiii a plane. 

'fins iiia\ be stated thus - 
•1 plane is detentuned 

isl, liy a stiaight line and a point whuh does not he on it . 

2nd, liy thtee points whuh do not lie in a shaight line ; foi il two 
ol liu'se jioiuts be joined by a slraiglit hue w«' luive lase 1 , 

pd, liv inteiseihng straight lines , tiir the jioint ot mterseilioii 
and two olliei |)ointN, one m eacli line, give case 2 ; 

.jth, liy two patallel lines (Del. ^^5, 1 .). 

Tlie third cast' of this Iheoreiii is Euclid’s 

!*rop. 2. Two straight lines whuh lut one anothet ate in one plane, 
and thtee stiaight lines whuh meet one anothet ate in one plane. 

And tile tourtli is Euclitl’s 

Prop. 7 If two sit (light lines he patallel, the straight line drawn 
from anv pionf in one to any point in the olhet ts in the same plane 
with the patidlets brtim tlie detinitioii of a plane further toJUnvs 
Plop. \ It two planes i ut one another, then nonmon seitutn is a 
sttaighi line 

§ 7.1 . Whilst tht'se proposi turns are virtually coiitainetl in tlie 
detiniUon ot a plane, the next give.s us a new and lundainental 
jirojK'i’ty of space, showing a I the .same time that it is po,s.sil>le to 
have a "straight line perju'iulieulai to a plane, according to Def. 3. 
It slates 

Plop .\ If a shaight line is perpetidu uhn to two sttaighf lines 
in a plant whu h it meets, then it is pet hnidu ulat A* all lines in the plane 
whuh It meets, and heme it is perpenaii ulat to the plane. 

Del' ^ may be stateil thus . It a straight line is perjiemlicular 
to a pl.uie, tin'll it is perpeiKliciilar to every hue in the plane which 
it meets 'flu' (onvi'isi* to this would be 

All shaight lines which meet a given straight line in the same point, 
and ate petpendu uhn to it, he in a plane lehiih is pet pcnduular to 
that line 

'Fills Euclul .Slates thus : 

Pro]>. 5. If three sttaight lines meet all at one point, and a shaight 
line stands at tight angles to emh of them at that point, the thtee straight 
lines shall he in one and the same plane 

§ 75. There follow tlieorems ri'lating to the theory of parallel 
lines m space, viz. — 


J*rop. Any two lines which are perpendicular to the same plane 
ate patallel to each other ; and conver.sely 

lYoj). 8. If op two parallel straight lines one is perpendicular to a 
plane, the other is so also. 

J’rop. 7. If two straight lines are parallel, the straight line which 
fotns anv point tn one to any point tn the other is in the same plane as 
the parallels. (See above, § 73.) 

Proji. <). Two straight lines whidi arc each of them parallel to the 
same straight line, and not in the same plane with it, are parallel to 
one another ; where the w'ords, " and not in tlie same plane with 
it," may lie omitted, for they exclude the case ot three parallel.-, 
in a plant', which has been proved before ; and 

Prop. 10. If two angle-i in different planes have the two limits of 
the one parallel to those of the other, then the angles are equal. That 
their planes are }xirallel is showm later on in Proj). 15. 

This theorem is not neces.sarily true, lor the angles in tpiestiou 
may be supplementary ; but then the one angle w'ill be equal to 
that whicli IS adjacent and supplementary to the other, and this 
latter angle will also liave its limits parallel to tliose ol the lirst. 

From this Itieorein it follows tliat if we take ajiy two straight 
line.s m space winch do not meet, and if w'e draw througli anv point 
P in space two lines parallel to them, then tlie angle incln<led by 
these lines will always l>e the same, wMiatevcr tlu' jiosition of the 
lH)int P may be. I'liis angle has in modern times been called the 
angle betw'een the given lines — 

By the angles between two not intersecting lines wc understand the 
angles whuh two inlef.secting lines include that aic parallel respedively 
to the two given lines. 

§ 76. Il IS now po.ssibh' to solve tlie iollowing two probleui.s : - 
To draw a straight line perpcndii iiiur to a given plane from a given 
point whiih lies 

1. Not in the plane (Prop. 11). 

2. In the plane (Prop. 12). 

The .second ca.se is easily rediicecl to the Fust viz. if by aid ol 
till' hr.st we have di.iwn any pi'rjiemhcular to the plane from some 
jwmt without it, we need only draw through the given jioint in the 
plane a lini' par.dlel to it, m order to liave the requireil perpendicular 
given. The solution oi the first part is of mterest in itself. It de- 
pends upon a const met ion which may lie cx])ressed as a theorem 
If from a point A without a plane a perpendicular A B be drawn to the 
plane, and if from the fool B of this perpendicular another peipendictiUtr 
UC be drawn to any straight line in the plane, then the straight line 
joining .*i lt> the loot C of this second per pend unlaf wiil also be per pen ’ 
dll ulai to the line in the plane. 

'Fhe theory ol peipenduail.us to a plane is concluded l)y the 
theorem - 

Prop. 13. Through any point in spate, whether in or without a 
plum', only one straight line can be draivn perpendu iilar to the plane. 

§ 77. The next tour propositions treat ol parallel planes. It is 
sliow'ii that planes whuh have a common petpendu ular are parallel 
(Plop, i.j) ; that two planes are parallel if two interseiting straight 
lines in the one are parallel respei tively to two straight lines in the 
other plane (l^rop. 15) ; that parallel planes are (Ut by any plane in 
parallel straight lines (Prop, ib) ; .nid hislly, that any tiro straight 
lines are cut proportionally by a series of parallel planes (Prop. 17). 

This theory is made more complete by adding the. following 
theorems, which are easy deductions from the last : Two parallel 
planes have common perpendiculars (converse to 14) ; and Two 
planes which are parallel to a third plane, are parallel to eaih other. 

It will be noted that Prop. 15 at onee allow's ot the solution of 
the problem . " Through a given jHiint to draw' a plane parallel to 
a given jdaiie." .Vnd it is al.sc) easily proved that this problem 
allows ahvays of one, and only ot one, solution. 

§ 78. We come now to jilanes which arc perjH'iidicular to one 
another. Two theorems rel.ite to them. 

IVop. 18. If a straight line be at right angles to a plane, every 
plane whidi passes through it shall be at right angles to that plane 
Prop. 10. If two planes which cut one another be eadi of them 
perpendicular to a third plane, their common seition shall be per- 
pendicular to the same plane. 

§ 7y. If tliree plane.s pa.ss tlirough a common ])oint, and if they 
liound each other, a solid angle of three faces, or a trihedral angle, 
IS formed, and .similarly by more planes a solid angle of more faces, 
or a polyhedral angle These luive many properties winch are quite 
analogous to tliose of triangles and jKilygous in a plane. Euclid 
states some, viz. . — 

Prop 20. If a solid angle be contained by three plane angles, any 
two 0/ them are together greater than the third. 

Hut the next -- 

Prop 21. livery solid angle is emtained by plane angles, whuh 
are together less than four right angles - has no analogous theorem 
in the i>Uine. 

We mav mention, how'cver, that the theorems about triangle.s 
contciined in ttie proposition.s of Hook I., winch do not depend 
u]M)n the tlii'ory ol parallels (that is all up to Prop. 27), tiave their 
corresponding "theorenis about trihedral angles. The latter are 
formed, if for “ side of a triangle " we write " plane angle " or 
" face " of trihedral angle, and for " angle of triangle we sub- 
stitute “ angle between two faces " where the planes containing the 
solid angle are called its faces. We get, for instance, from I. 4. tlie 
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theorem, If two trihedral ani^les have the angles: of two faies in the one 
equal to the angles of two faces in the other, and have likewise the angles 
included by these faces equal, then the angles in the remaining faoes are 
equal, and the angles between the other faces are equal each to each, viz. 
those which are opposite equal faces. The solid angles themselves are 
not necessarily I'tjual, for they may be only symmetrical hkc the 
right hand and the lett. 

The connexion indicated between triangles and tiihedral angles 
will also be recognizid in 

Prop. 22. If every two of three plane angles be greater than the 
third, and tf the straight lines which contain them be all equal, a triangle 
may be made of the straight lines that join the extremities of those equal 
straight lines. 

Aiul Prop. 23 solves the problem, To construct a trihedral angle 
having the angles of its faces equal to three given plane angles, any two 
of them being greater than the third. It is, of course, analogous to the 
pioblcm ol constructing a triangle having its sides of given length. 

Two other theorems of this kind aie cidded by Simson in his 
edition of Euclid’s Elements. 

§80. Thc.se are the ])rmcipal propeities of lines and [»lciues in 
space, but belore we go on to their aj^phcations it will be well to 
deiiue tin; word distance. In geometry ilistance memis always 
“ shortest distance ” ; viz. tlie (listanc' of a point irom a straight 
line, or from a plane, is tlie length ol the perpendicular from the 
point to the hue or plane. TIu' distance between two non mtersecT* 
mg lines IS the length ol their common perpendicular, tln re being 
but one. Tin* distance between two jiarallel lines or betw’een two 
parallel planes is the length ol the common iierpendicular between 
the lines or the planes. 

§81. Parallelepipeds. The rest of the Ixxik is devoted to the 
study ol the parallelepiiicd. In Pro]) 24 the jiossibility of such 
a .solid is proved, viz. : — 

Prop. 24. If a solid he contained by si.\ planes two and two of 
ivhuh (lie- parallel, the opposite planes are sinulai and equal parallelo- 
grams. 

Euclid calls this solid henceforth a iiaralleicpiped, thuiigli he 
never defines the word. Either face ol it may" be taken as base, 
and its dista^ice fiom the opposite face as altitude. 

Prop. 25. 7 / a solid parallelepiped he cut by a plane parallel to 
two of Its opposite planes, it divides the whole into two solids, the base 
of one of which shall be to the base of the other as the one solid is to the 
other. 

'I'hi.s tlieorem corresjionds to th<* tlioorein (\T. i) that parallelo- 
grams between the same ])arallels ate to one ,iuoth(‘i as then bases 
\ sirnihii amdogy is to be observed among a nninber oi the rem.iining 
propositions. 

§ 82. Alter solving a lew’ problems we come to 

Prop. 28. If a solid pat allele piped be cut by a plane passing 
through the diagonals of two of the opposite planer, it shall be cut in 
two equal parts. 

In the proof ol this, as ol several othet propositions, Euclid 
neglects the dilterence between solids which are symmetiical like 
tin' right hand and the left. 

Prop 31. Solid parallelepipeds, whiih aie upon e^jnal bases, and 
of the same altitude, are equal to one another. 

Props. 2y and 30 contain special cases of this theorem leading up 
to the proof of the general theorem. 

As consequences ol this lundaiiiental thc’on'in we get 

Prop. 32. Solid parallelepipeds, which have the same altitude, cue 
to one another as their baFcs ; and 

Prop. 3^ .Similar .solid parallelepipeds arc to one another in the 
Uiplicate ratio of theh homologous sides. 

It we consider, as m § 07, the ratio.s of lines as nunil)<‘is, we ma\ 
also say — 

7 Vic ratio of the volumes of similar parallelepipeds is equal to the 
ratio of the third powers of homologous sides 

Parallclepi])ed.s which are not similar but e<iu.il aie u>mpan‘d by 
aid ol the theorem 

F'rop. 34. The bases and altitudes of equal solid parallelepipeds 
are rci i procully propoitionul . and if the bases and altitudes be rc 
ciprocally proportional, the solid parallelepipeds are equal 

§83. Of the following propositions the 37111 and .]oth are of 
.special interest. 

I’roj). 37. Jf four straight lines be proportionals, the similar solid 
parallelepipeds, similarly described from them, shall also he pro- 
portionals . and if the similar parallelepipeds similarly described 
from four straight lines be propoitionals, the .straight lines shall be 
proportionals. 

In symbols it .says — 

il a ’. h --( . d, then n'* • = • rf*. 

Prop. 40 teaclu's how to comimre the volumes of triangular 
jirisins with those oi paralUiepijieds, by proving that a triangular 
prism IS equal in volume to a parallelepiped, which has its altitude 
and its base equal to the altitude and the base of the triangular 
prism. 

§84. From these propositions follow’ all results relating to the 
mensuration of volumes. We .shall state these as we did in the case 
of areas. The starting-point is the “ rectangular parallelepiped, 
which has every edge perpendicular to tlie planes it meets, and 


which takes the place ot the rectangle in the plane. 1 1 this has all 
Its edges equal w e obtam tlie " cube. ” 

If we take a certain line « as unit length, then the square on m is 
the unit of area, and the ciiln; on u the unit ol volume, that is to 
say, il We wish to measure a volume we have to determine how 
many unit cubes it contains. 

A rectangular parallelepiped has, as a rule, the three edges un- 
equal, which meet at a point. Every other edge is t‘qual to one 
of them. 11 a, b, c be tJie three tsdgi’s meiAing at a point, then we 
may take tin- rectangle contained by two ot them, suy by b and r, 
as base and the third as altitude. Ei-t \' be its volume, V" that ol 
anothi-r rectangular ]xiralUiepi|nd winch has the edges a\ b, c, 
hence the .same bast* as the first. It lollows tluMi easily, from l*rc>p. 
25 01 32, tlhit \ . V' - a . a' , or in woitKs, 

lieitangular parallelepipeds on equal bases aic (ooportional to thmr 
altitudes. 

Il we havt‘ two rectangiilcir ])arallek«]>i|>eds, ol which the liisl has 
the vohiint* V and the edges a, b, <, and the setond, tin- \oluiue V' 
and Ihe e<lges a', //, i', wv may comj)aie tlu'iii by .iid ol two new 
ones whicli h.ive r(*s])ectively the tslges a', h, c nn<i a, b\ c, and the 
volumes Vj uu<l V.^. We then have 

V.V, a a'-. Y, \.,= h h\y., V' t 
Compounding llu'se, we have 

V • V' - (u • a') {b . />') (t . r'), 
or 

V'' a b r 

Sr rt' *//■('• 

Hence, as a sjiecial case, making V" eijual to the unit culie H on u 
we gel 

V a b e 

where a, p, y are the nuineiical values ol a, b, ( , that is, The nttml er 
(tf unit cultes ni a rectangular parallelepiped is equal to thi" |yroduct 
ol the numerical values ol its three edge.s, Ihis is generally ex- 
pressed by saying tlie volume* ol a rectiinguiar ]iarallt*lepi]Tied is 
mt*asiitt‘d by the |)r()duct ol its sides, 01 l)y the ])ioduct of its liase 
into its altitudt*, which m this t.isti is the same. 

Jiop. 31 allow.s ub to exteiul tins to any j>ai\dkiepi peris, and Props. 
28 or .JO, to tiiangular prisms 

The volume (tf u.ny parallelepiped, 01 iif any triangular prism, is 
measured by the product (tf base and altitude , 

Th»5 tonMeleialiou that any polygonal prism mav he diMiled into 
a numbei ol triangular prisms, which have* the same altitude* and 
the sum ol their ba.ses eepial to the base ot the.* pobgoiial prism, 
shows lurther tlial the same hohls lor an\' jinsiii whatever. 

Eue.)K XI I . 

§ 83 In the* last ]),»rt ol Book XL w’e havt h'anil how iocom)>.iie* 
tlu* volume.*s ot paiallele*])q)eels .111(1 ol ]»risms. Inoidei to determine 
the volume ot any solid bomieled by plane* lac(*s we* mie.l rieiermme* 
the volume ot ])vramids, loi rveiy such solid mav be* (i(*( om])u*>(*(l 
into il iiunibi r o. ]>via'n.d .. 

As every pyramid may aj-am b«* ih'composed into triaiiguhu 
pyiamids, il becomes only nei issaiy to determine the*ii volume, 
iius IS done bv the 

I hcorern. Every Iriangnlai pyi.Limel 1-. eejiial 111 volume to one 
thud ot «L liiaugniar pi ism having the same base ami tie same* 
altitiieli* as tin* j)\'ramiel 

This is an imnu-diate cons(*e]ueiice* of Imu IuI’s 

l*ro]>. 7. ICve-rv prism having a triangular haw may be divided 
into three pyramids that have triangular haws, und are equal to one 
another 

The proot ol tins theoiein is elitlieult, because the* thre’e tnailgnl.ii 
pyramiels into whieii the j)iisni is ehvide'el .ire by no means equal in 
shape, and < aiiuot In* made* te) eomeide. It has first to be proved 
that two tnangnl.il pyramiels have* eepial volume's, it they have* 
equal base's anel I'epial altitmle*s Tins Euclid tloes m the (olleiwnig 
in.iimer lie tirsf sheiws (Prop. 3) that a tii.ingnlar jeyratUKl may 
be div’idofl into tour p.irts, of w’hich two are* e*(]nal triangiiiai jiyr.imiels 
similar to the vvheile* jiyramid, w'hilst the oli.e r two aie* (*qual tri- 
.angukir prisms, aivl fuither, that these two jinsins teigclher an* 
greater Ih.an the two ])yi.imids, hence* meire th.an halt Ihe give'u 
pyianiid. He next sliow^ (Preip 4) Ih.it il two triangular iiyiamifls 
an* giv'on, having equal b;ise*s and e'fjual .ill if nele*s, and if eae h be 
divieled as above, then the tw’e> tri.'ingnlar jirisms in Un* om* are 
equal to those in the other, anel each eil the* remaining yn ramids m 
the one* has its base .and altifiiele* e«jiial te) the ba.se anel altitude* ')! 
the* n'Tnaining pyramiels in the other. Hence* to these pyramiels the 
‘<anie* jirocoss is again a])j)licable. We aie thus enable'd te) e iil e^nt 
of the two giv'en pyramids e'<]ual yiails, t'aeh greatei than half the 
original pyramid Ot the remaineleT we can ag.nn cut out ceiiial 
parts greate r than h.'df these remainders, ami sfj on as lai .is we* like, 
riiis process may he* couliniied till the last ivinainelei is smaller 
than any assignalile* qu.anlity, however sni.ill. It follows, so we 
.should conclueie at present, that the two v’olmnes must be equal, tor 
thev cannot differ by any assignable ejuantity 

To Greek mathematicians tliis conclusion offers f.ar greatur 
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difficulties. They prove elaborately, by a redurtio ad absurdum, 
that the volumes cannot be unequal. This proof must be read in 
the EUments, We must, however, state that we have in the above 
not proved Euclid’s lYop. 5, but only a special case of it. Euclid 
does not suppose that the bases of the two pyramids to be comoaretl 
are equal, and henct? he proves that the volumes are as the bases, 
'the reasonmK of the proof becomes clearer in the .special case, from 
which the general one may be easily deduced. 

§ 86. JYop. o extends the result to pyramids with ]>olygonal 
ba.se.s. Imoiti the.se results follow again the rules at present given 
for the mensuration of solids, viz. a pyramid is the third part of a 
triangular jirism having the .sanu* base and the same altitude. But 
a triangular prism is efjual in volume to a parallelepiped which 
has the same ba.se and altitude. Ibuice if B is the base and h the 
altitude, we have 

Volume of prism ~ BA, 

Volume of pyramid -“-i BA, 

.statements which have to be taken in the .sense that B means the 
numlier of square units in the base, A the number of units of length 
in the altitude, or that B and A denote the numerical values of base 
and altitude. 

§ 87. A method .similar to that used in juoving Prop. 5 leads to 
the following results relating to solids bounded by .simple curved 
surfaces 

Prop. 10. Every cone is the third f)art of a cylinder which has the 
same hasc^ and ts of an equal altitude with it. 

Pro]). 1 1. Cones or evlinders of the same altitude are to one anothei 
as their bases. 

l*ro}). 12. .Similar cones or cylinders have to one another the triplicate 
ratio of that which the diameters of their bases have. 

Proj). 1 ]. If a cylinder he cut by a plane parallel to its opposite 
planes or bases^ it divides the cylinder into two cylinders^ one of whuh 
IS to the other as the axis of the first to the axis of the other ; whicfi 
may also be slated thus 

Cylinders on the same base are proportional to their altitudes. 

l‘io]». 14 Coves or lyltnders upon equal ba.ses are to one another 
as their altitudes. 

Proj). 15. The bases and altitudes of equal cones or cylinders are 
redprocally proportional, and if the bases and altitudes be veciproially 
proportional, the cones or i yltnders are equal to one another. 

'I'hese theorems again lead to formulae m mensuration, if we 
conqiare a cylinder wuth a j)n,sm having its bast* ami altitude etpial to 
the l)ase and altitude ol the cyhndei. This may !)<• done bv the 
method ol exhaustion. We get, then, the result tliat their bases are 
equal, and have*, if B denotes tlie numerical value ot the base, and 
A that of llie ,dt itiide, 

Volume of cylinder BA, 

Volume of coin* I BA. 

§ 88. 'I'lie reinamiug jiropositioiis relate to circles and spheres, 
(h the sphere only one jiroperty i.s pro\ed, viz. . — 

Pifip. 18, Spheres have to one another the btpluate ratio of that 
whuJi their diameters have. llie mensuration of the s])here, like 
that of the circle, tlie cyhmler and the cone, IuhI not Lx-en .settled 
m the time ol ICiiclid. It was done by Archimedes, 

Book XIII. 

§80 The i pli and last book of Kuchd’s Elements is devotetl 10 
the regular solids (see Poi yiikdko.n) It is shown that theie are 
live of thi'iii, \'iz ' — 

1. The regular tetrahedron, with .] Iriangiilat fac'e^ and 4 vertices; 

2. The cube, with 8 veil ices and <> square I.um^s , 

3. The octohedion, with o verliees and 8 triangular faces , 

4. The dodecahedron, with 12 pentagonal faces, 3 at each of the 
20 vertices; 

5. The tiosahedion, with 20 triangular faces, 5 at <*ach of the 
12 vertices. 

U i.s .shown how to inscribe these .solids m ,1 given sphere, and 
how to deteiniiiie the lengths of then edges. 

^yo. 'J'he 13th b6ok, and therefoie tiu* Elements, conclude with 
tlm s( liolium, " that no other regular solid exi.sts besides the live 
o!U*s ('numerated.” 

I'lie ]>ioot IS very sim])h'. Each face is a regular |»olygon, hence 
the angles ot the fact's at any vertex must be angles in t'tpial regular 
polygons, must l»e togt'ther le.ss than lour right aiigh'S (XI. 21), and 
must be three or mort' in number. Each ancle m .» regular tnaiigh' 
t'tpi.ils two thirds ol one right ancle. Hence it is possible to form 
a .solid angl(' with thret', four or five regulai 1i tangles or faces. 
The.se give the solid angles ot tlu* tetraliedron, the octahedron and 
tlu' ico.sahedron. Ihe auglt* 111 a stpiare (the rt'giilar tpiadri lateral) 
e(|uals one right angle Hence three will form .1 .solid angle, that 
ot the cuIm', and four will not The angle m the regular ])eiitagon 
equals § ol a right angle. Hi'iici* three of them equal (i.e. less 
than 4) light angles, and form the solid angle ot the dodecahedron. 
I hree legular ]>olvgons of .six or more sides cannot form a solid 
angle. Therelorf no other regular .solids are pos.sible. (O. 11.) 


II. Projective Geometry 

It is difficult; at the outset, to characterize projective geometry 
as compared with Euclidean. But a few examples will at least 
indicate the practical differences between the two. 

In Euclid’s Elements almost all propositions refer to the 
lude of lines, angles, areas or volumes, and therefore to measure- 
ment. The statement that an angle is right, or that two straight 
lines arc parallel, refers to measurement. On the other hand, 
the fact that a straight line does or docs not cut a circle is inde- 
pendent of measurement, it being dependent only upon the 
mutual position ” of ihe line and the circle. This difference 
becomes clearer if we project any figure from one plane to another 
(see Projection). By this the length of lines, the magnitude 
of angles and areas, is altered, so that the projection, or shadow, 
of a square on a plane will not be a square ; it will, however, 
be some quadrilateral. Again, the projection of a circle will not 
be a circle, but some other curve more or less resembling a circle. 
But one property may be stated at once — no straight line can cut 
I the projection of a circle in more than two points, because no 
' straight line can cut a circle in more than two points. There 
are, then, some properties of figures which do not alter by 
projection, w'hilst others do. l‘o the latter belong nearly all 
properties relating to measurement, at least In the form in which 
they are generally given. Ihe others are said to be projective 
])ropcrties, and their investigation forms the subject of projective 
geometry. 

Different as arc the kinds of properties investigated in the old 
and the new sciences, the methods followed differ in a still 
greater degree. In Euclid each propo'^ition stands by itself ; 
its connexion with others is never indicated ; the leading ideas 
(‘ontained in its proof are not stated ; general princijiles do not 
(*xist. In the modern methods, on the other hand, the greatest 
imjiortance is attach(‘d to the leading thoughts which pervade 
the whole ; and general principles, wliich bring wdiole groups of 
theorems under one aspect, are given rather than separate j)r()- 
positions. The wholi* tendemy is towards generalization. 
A straight line is considered as given in its entirety, extending 
both ways to infinity, while Euclid never admits anything but 
finite (juanlitics. The treatment of the infinite is in fact another 
tundameiital difference between the two methods : Euclid avoids 
it ; in modern geometry it is .systematically introduced. 

Of the different modern methods of geometry, we shall treat, 
principally of the methods of projection and correspondence which 
have proved to he the most powerful. These have become inde- 
jiendent of Euclidean (]cometr>’^, esj)ecially through the Geometrie 
I der Lage of V. Staudt and the Ausdehnuugslehre of Grassmann. 

For the sake of brevity we shall presuppose a knowledge of 
Euclid's Elements, although we shall use only a few of his pro- 
positions. 

§ I Ceoniftrical Elements. We consider s])ace as filled wdth ])omts, 
i lines and planes, and thest* we call the eJeiiieiits out of wdiich oiir 
i figures are to be formed, calling any combination of these elements a 
” figuie.” 

By a line we mean a straight hue in its eiitnety, extending both 
ways to infinity : and by a jdam', a j)lane surlace, extending in all 
directions to infinity. 

We acce])t the thn'e-dimensional .space of experiimce the .space 
a.ssunied by Euclid which has for its properties (among others) • — 

Through any two ])Oiiils in space one and only one Imi' may he 
draw’ll ; 

Through any thret' ])oints which are not in a line, one and only one 
plane may he placed ; 

The intersection of tw’o planes is a lint' ; 

A line which has tw'o points in common with a plane lies in the 
plane, hence thi* mter.section ol a line and a plane is a .single point ; and 

Three jilanes which do not nu'Ct m a line have one single point in 
common 

The.se n’.sults lUiiy be stall'd differently in the follow’ing form — 

1 . A plane is determined— A point is determined — 

1. By three points winch do 1. By three plantrs which do 

not lie in a line ; not pass through a line ; 

2. By two intersecting lines ; 2. By tw'o intersecting lines ; 

3. By a line and a point 3. By a plane and a line 

1 which does not he in it. which does not lie m it. 

! ll. line is determined — 

, 1 . By two points ; 


2. By two planes. 
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It will bf observed that not only arc planes determined by points, 
l>ut also points by planes ; that thcrelore the planes may be con- 
sidered as elements, like points ; and also that m any one of the 
above statements we may interchange the words jioint and plane, 
and we obtain again a correct statement, piovided that thesis 
statemiints themselves arc true. As they stand, we ought, in 
several cases, to add “ if they are not parallel,” or some such words, 
parallel lini's and planes being evidently left altogether out of 
consideration. To correct this we have to reconsider the theory of 
parallels. 

§ 2. Parallels. Point at Jnfinitv.- Let us take in a plane a line p 

a line q drawn through S. 
Then this line q will meet 
file line p in a point A. iJ 
we turn the line q about S 
towards q\ ifs point of 
mter.secfion with p will 
move along p towards B, 
passing, on continued turn- 
ing, to a gn^ater and greater 
distance, until it is moved 
out of our r<*aeh. If w<‘ 
turn <7 still fartlu*r, its coii- 
tinuntion w'ill meet />, but 
now at the other side of 
A. The point of inter- 
si'ction lias disappeared to 
tli<‘ rigid anti rea])peared 
to the left. Then* is one intermediate ])ositioii when* q is jiarallel 
to /f that IS when* d doer^ not cut p. In every other position d 
t. ids p 111 some liiiite point . It, on the other hand, wa* move the ])Oint 
A to an inlinite distance in p, tlien the line q which jiasses through 
A will In* .1 line wliieli does not cut p at any finite pond. Thus we 
an* led to say • Hvery hue tlirougli S w’hit h joins d to any pond 
at an inriiide distance in p is ])ar,dU‘l to /'. lint by Euclid’s 12th 
axiom tiiere is but one linr parallel to p tlirougli S. The difficulty m 
which w'c aie thus involved is due to the tact that we try to reason 
about infinity as il we, with our Imde capabilities, could comprehend 
the inliiide. To overcome this dilficulty, we may say that all points 
at inlmitv' m <i line appear to us as one, and may be replaci'd by a 
single “ ideal ” i>omt 

\Vt* mav therelou* now give the following delindious and axiom : — 

hefinition, lanes which meet at mfmity .in* tailed parallel. 

Ixtotn. — All ])omts at an iidinde distance in a line may be lon- 
sider(*d as one smgli* jioint. 

ideal ]iomt is called tin* ptnnl at nifhiitv in the 

line. 

riu* axiom IS ecpii valent to Euclnl’s Axiom 12, lor d follow’s trom 
either th.it through any point only one line may be drawn par.illel 
to a given line. 

'bills point at infinity in a liiu* is re.iched whetlier we mov<* a 
])omt in till* one or in the opjiosite dneclion of a line to infinity. 
A line thus appears clos<*d by tins point, and we speak as d we 
could mov(* a iioint along the line from one position A to .another 
B m two waiys, either through the point at mliiidy or through linite 
ponds only. 

It must never lu* forgotten fh.it tins point at inlnnty is ideal; 
in tact, the w'liole notion ol ” iidindy ” is only a matliem.atical 
conce])tion, and owes its introduction (as a method of n*.searcli) to 
the working generalizations winch il ])ermds. 

§ 3. Line and Plane at Infinity, -Having arrived at the notion of 
replacing all points .at iidindv ni a line by one ideal point, tliere is no 
dilliculty m re]>lacing .ill ponds at mtiintv m a ])l<me by out* ide.al 
lim* 

'I'o make this clear, let us siip])Ose that a. line />, which cuts two 
fi.xed lines a and h in the jioints A and B, moves ])arallel to dsi*ll 
to a grealtir .iiid greater distance. It will .if last cut both a and 
}t at their points at infinity, so tli.if a line which joins (fie (w'o ponds 
at inhnity in Iw^o intersecting lines lies allogetliei at infnnlv. Every 
other line in the plane will me(*t d therefore at intindy, .ind thus d 
contains all points at infinity in the plane. 

All points at infinity in a plane he tn a line, whuh is tailed the liiu: 
.at iidiinty in the plane. 

It follow’^s that p.arallel planes must be considered as j»laiies 
having a common lino at iiifinilv, for any other ]>lune cuts them m 
parallel lines which liavc a point at intiiid v m common 

If we next take tw'o intersecting jikanes, then tin* ])oint at intinitv 
in their line of intersection lies ni both ])Ianes, so that th<*ir lines 
at infinity meet. Hence ev'ery line at infmify mei*ts every otlier 
line id mfmity, and tli(*y are therelore all in cme plane. 

Alt points at infinity in space may he considered as lying in one 
ideal plane, which is called, the plane ;i.f infinity. 

§ 4. Parallelism. — We h.ave now the following definitions 

lAaiallel lines are lini*s wiiich meet at mtinity ; 

lAirallel planes are ])l.anes which nu*(*t at infinity ; 

A line is parallel to a ])lane it il meets d at infinity. 

Theorems like this— Lines (or jil.uies) which are par.illel to a third 
are parallel to each other follow at once. 

This view* of parall(‘ls lc.a(ls therefore to no contnidiction of 
Euclid's Elements. 


As immediate consccpicnccs we get the propositions : — 

Every line meets a plane in one point, or it liv^s m it ; 

Every plane meets every other plane in a line ; 

Any two lines in the same plane meet. 

§ 5 * of Geometrical Elements . — We have called jioints, 

lines and jilanes the elements of geometrical ligurcs. We also sav 
that an element of one kind contains one of the other ii it lies in d 
or passes through it. 

All the elements of one kind which are contaiiu'd in one or two 
elements of a different kind form aggregates which have to be 
enumerated. They are the follow'iug : — 

1 . Of one dimension. 

1. The row, or range, of points foinu*d by all jioints in a line, 

which is called its liase. 

2. The flat pencil formed by all the lines llmnigh a point in 

a plane. Its ba.se is the point in the pkme. 

j. Tlu* axial pencil formed by .ill planes tlirongh a line 

which is called its base or .axis. 

IL Of two dimensions. 

1. The field ol points .and lines that is, a plain* with all its 

points and .ill it ^ lines 

2. Tlu* pencil of lilies and plam*s - lliat is, a pond m space 

with .ill lines and all pUnes Ihrougli d. 

III. OJ thret; ilimensions 

Tlu* space of points- th.it is, all points in .sjuice. 

The sjjace of jdanes -that is, all planes in .sjiace. 

IV. Oi four diii.iinsions. 

'riie space of lines, or all hues in space. 

§ #). Meaning of ‘"Dimensions." 'I'he word diineiisiou in the above 
needs ex]jianation. H m .a ]>laiu‘ we lake a row' p and .1 jiencil with 
centre then through every pond m p om* line m I he pi*ucil will 
p.iss, and every ray m (> will rut p 111 niu* }>ond, so th.it wt* an 
entitled to say a row contains as many points as a Hal jiencil lines, 
.and, we may add, as .in .ixial pencil jil.ines, because an .i.xi.al [wiicil 
IS cut by .1 plane in .1 Hat j»(‘ncil. 

'riu* number ol elt*iut*nls m the row, in the Hat jn’inil, ami in tlu* 
.ixial pi ncil IS, of coursi*, udinite and mdelinite too, bid tlu* same 111 
.ill. I'his number may be denot<‘»l by 00 . i'lieii a ])lam* contains 
vj- ponds and as many lines. To see tins, take a Hat ])encil in a 
])lane. 1 1 contains 00 lnu*s, and each lim* contains 00 points, whilsl 
e.ich ])oinl m the plain* lu*s on one ol these lines Sinnlarly, in .1 
plane each hue cuts a lixed luu* in a pond But this hue is cut .it 
each point by co lines and coid.iuis 00 points; hence (here are co- 
lines 111 a jilaiie. 

A peiKil m space coiit.ims as many hues as a jilaiie coid.uiis 
ponds and as many planes as a ])kiiu* contains hues, foi any jHaiie 
cuts ♦^he pencil m a li(*ld of jioints and lines. Hence a jiencil coii' 
tains oo“ii!*.*s and 00 ]>lanes. The field and the peiuil aie of two 
dimensions. 

'lo count the number ol points iii space wa* obsi rve tli.il each 
]ioiiit lies on some line m a pencil. But the p(*m il contains 00 * 
lines, and e.ich line 00 ponds; heiici* .sjiaci* eonlain-' 00** jioiids. 
Each ])lane cuts any fixed jH.iiu* in a Inu*. Bui .1 jHaiie coiibine. 
00* lines, and tlirougli each ]»ass 00 jilaiu*^ . tliereloie spate (oiifains 
00^ planes. 

H<*ncc space coiit.iiiis as iii.iiiy jilaiie-. as j)oinl.*>, bid d i.oul.iins 
an infinite number of times moia* lines than poiid.s or planes. 'I'o 
count them, notice that every line cuts a lixed i>lane m one point. 
But 00 “ lines pass through each point, and tliere are 00“ jioinls m tlu* 
plane. Hence there are oo^ lines 111 sjiace. L he spate .*/ points 
and planes is of three dimensions, hat the spate of lines is of font 
dimensions. 

A held of jiomts or lines conlams an intnnU* inimb(*i ol rows .iiul 
Hal pencils; a pencil contains an infinite numbei ol Hat jiemils 
and of axial jiencils ; space lontams a trijile mfiTule numbei ol 
jieiicil.s and ol Helds, 00 lovvs and .ixial peiu ils .iiul 11 . d pencils 
Ol, III other woids, i*a(.li jioiid i*. a i(*nlr'‘ ol <x; - Hal pi ncds 

§ 7. 1 he alxive <*mimeiatiou allows cl.is.silication ol figures. 

Figures in a row con.sisl of groujjs ol })oinls only, and ligiiies m 
the Hal or axial pencil consist of gioujis ol lnu*s or jil.uies lu the 
plane w'e m.ay draw jiolygons ; and in tlu* ])(*ncil oi 111 tlu* iioint, 
.solid angles, and so on. 

We may also distinguish Hie difleient measuieiiu ids. \\'<* Jiave 

III the row, length ol .segment ; 

111 the Hal pencil, angles ; 

111 the axial jiencil, dihedral aiigU s belweeii Iw'o jHaru ^ ; 

In tlu* ]>laiu', ari*as ; 

In the pencil, solid angles ; 

In the space of jioiiits or plaiu's, volumes. 

Sirf.MT-.Ni's or A Line 

§ 8. .Any two jioiiils ,\ ami B lu sjiace det<*tmine on the line tlnough 
them a linite part, w'huli may be considi*red as bemg described by 
.1 jiomt muMiig from A to B. Tins we sli.dl denote |»y AB, and 
tlistingiiish d from B.A, winch is supfiosed as liemg deso/ibed by a 
jKunl moving from B to A. ami hence in a diiection or m a ” sense ” 
ojiposde lo .\B. Such a Hniti* line, wliiih lias a definite sense, w'e 
.shall cell a ” segment,” so that ABaml B.\ denote rldferent sc^gmeids, 
w hich are .said to be i*<pial in l<*ii|;tli I ml ol oj>|)osite .sense. 'I’he one 
sense IS olteri called jioMlive and the other negative. 


(fig. 1), a point S not in this line, and 
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In lutroiliioiug the word “ st'Qsc for direction m a line, we have 
the Wvord din-ction reserved for direction of the line itself, so that 
dUfenut lines have different directions, unless they be parallel, 
wlnlsl ill each line we have a ixisitive and negative sense. 

We may also say, witii Clifford, that AB <lenotes the “ step " of 
going from A to B. 

§ g. If vv(‘ have three points A, B, C in a line (fig. 2), the step AB 
will bring us Iroiii A to B, and the step 
Bt' from B to C. Hence both steps art‘ 
equivalent to the one step AC. This is 
expressed by saying that AC is the 
“ sum " of A B and BC ; in symbols — 

AB + BC AC, 

wheie account is to be taken ot the 
sense. 

I'lus equation is tiiu- whatever be tlie 
[Kisiliou ot tile tliret; |>omts on tin* line. 
As a special case we have 

\BlBA-(», (i) 

.iii«l siiiiilarlv 

AB i-BC + C \=o, (2) 

whit'h <igaiii IS true for iiny three points iu a liiK*. 

We lurtlu'i’ write 

AB -BA, 

v\heie - denotes negative siMlse. 

We can tlien, just as in algebra, change subtraction of .segments 
into addition by changing the sense, so that .AH - CB is tlie saim* 
as AB + ( - CB) or .AB 1 BC. A tigure will at once .show the truth 
ot this. The sense is, in fact, in every respect equivalent to tlu* 
“ sign " of a nunilwr 111 algebra. 

§ 10. Of the many formulae whicli exist between points in a line 
we shall have to ust' oiilv one more, which connects the segments 
between any four points A, B, C, D in a line. We have 

BC --- BD f DC, CA ^ CD 1- DA , AB - AD » DB ; 
or multiplying these by AD, BD, Cf) res])ectively, -we get 

B(' . AD- BD.AD f DC . AD- BD. AD - CD . AD 
CA . BD-('D.BD t-DA.BD-CD.Bl) - AD . BD 
AB. ( I) - AD. CD+DB . CD AD. CD-BD . CD. 

It will be seen that the sum ol the right -haml sides vamshr.s, hence 
that 

BC . AD h C\ , BD 4 AB . CD - o (3) 

for any four points on a line. 

^11. It C IS any p<iiiit m the line AB, then we sav that divides 
th'* segment AB m the ratio At'-t'B, account being taken ol the 
seiisr ol the two segments A(' and CB. It C. lies between A and B 
the ratio i^ positive, as AC and C'B liav'C the same sense. But it 
C lies vMthout the .segment \B, i.e if C divides AB externally, then 

the ratio is negative. 

Q A M P To see how the value ol 

’ ‘ this ratio changes wdtli 

E'u;. 3. C', we will move C along 

the whole line (fig. 3), 
whilst \ and B remain fixed. It C lies at the ^loint .A, then AC-o, 
hence the ratio AC • CB vanishes. As C moves towards B, AC 
increasi‘s ami CB decreases, so that our ratio mcrea.ses. .Vt the 
rnidilk* point M ot AB it assumes the value 1 i, and then increases 
till it riMi’lies .III inlinili'ly large value, when (' arrives at B. On 
passing beyorifl B tlu* ratio becomes negative. It C is at l*wx* have 
AC \P-.'AB I BB, hence 

AC _ AJ 3 BIJ _ AB 
cii - PB i’B - - Bi’ ■ '• 

In tlie last expression tin* ratio .AB • BP is jxisitive, has its gieatest 
valiu* 00 when C eomcides with B, and vaiiishe.s when BC becomes 
iiitimb*. Flciice, as C moves from B to the right to the |K)iiit at 
intinity, the ratio AC ■ CB v.iiu s from -00 to - 1. 

I , on the otluM' hand, (' is to the left ol A, say at O, we have 

AC Ay - AB f liy AB - (}H, henoo ^ 

lli ie AB'.yB, hence the ratio .AB ; QB is jiositiv’i* and always 
It ss than one, so that the wdiole is negative and < i. If (' is at 
the point at infinity it is - i, and then increases as (' moves to the 
right, till for C' at A w'e get the ratio o. Hence 

“ .As (' moves along the line from an infinite distance to the left to 
an inliiute distam e .it the right, th(‘ ratio alwH>s mereases ; it .stalls 
with the value. 1, reaches o at A, -i 1 at M, 00 at H, now' changes 
sign to -00, and mci eases till at an infinite distance it reache.s 
again the value - 1. // assumes therefore all possible values from 

-CO to +*00, and each value only once, so that not only does evety 
position of C deternmui a definite value of the tatio AC : CB, but als<t, 
eonreiselv, to every positive or negative value of this ratio belongs one 
single point in the line AB. 

[Reflations between segments of lines are interesting as show ing an 
application of algebia to geometry. Tlic genesis of such relations 


irom algebraic identities is very simple. For example, if a, 6, c, x 
be any four quantities, then 

^ _ Jb 

f?) (b -c)\h ^ a){x ^b) 

c X 

(6 -a)(6-6)(;r-r) (x - a){x --b)(x --c)* 
this may be proved, cumbrously, by multiplying up, or, simply, by 
<Iecomp 05 *ing the right-hand member of the identity into partial 
fraction.s. Now take a line .ABCDX, and let .AB = fl, .AC-- b, ADr c, 
.AX — r. Then obviou.sly {a - />) = AB - AC = - BC, paying regarcl 
to signs; (« - c) =- AB - AD : -DB, and so on. Siibsliiulmg these 
values in the identity we obtain the lollowung relation conneiding 
the segments formed by five points on a line • 

AB AC Al) AX 

B(' . BD . BX + ('D . CB . CX '' DB . DC . DX “ BX . CX . DX ‘ 

Conver.scly, if a metrical relation be given, its validity may l>e 
tested by I'oducmg to an algebraic erpuition, which is an identity 
if tht* relation be true. For cxaiiqih*, it ABCDX be five collincar 
iioints, prove 

AD. AX BD.BX CD . CX 

AB'. AC . BA’ CA . CB - 

Ck'armg of fnactions by multiplying Ihrougliout by AB . BC . Cx\, 
w<* lia\<‘ to prove 

Al) . AX . B('-BD . BX . CA - CD . CX . AB-AB . BC . CA. 

Take A as origin .and let AB - a. .A(' -- b, AD - < , .AX = ,r. Substituting 
for the segments in terms ot n, b, r, a, w(‘ obtain on .simplification 

a*^b - air - - air \ aH>, an obviou.s identity. 

An alternative method ol testing a t elation is illustrated in the 
loJlowmg example: — If A, B, C, 1 ), E, F be six collimN'ii' points, 
then 

AE.AF BF.BF CE.CF DE . DF 
Ab AC‘. a 1 ) BC . BD . BA ■*'(!’D . CA . CB DA . DB . DC "■ 
Clearing of fractions by multiplying througliout by AB.BC.CD . DA, 
and reducing to a common origin O (calling f)A- «, OB = />, «.S:c ), 
an equation containing Ibe second and low'tT powi-rs of O.A ( -a), 
A'c., is obtained. Calling OA .v, it is lound tliat at r , a d 

fire solutions. Hence the cpiadratir has threiJ roots; consequently 
it is an identity. 

Tlie relations connecting five jioinis whicli we have insl.'inced above 
may be readily disluced from the six point relation ; the lir.st by 
taking 1 ) at mtiriity, and the second by taking F at infinity, and then 
iimking the obvious pi‘i mutations of the points.) 

Projection and ('ross-Ratios 

§ 12. If w'C join a point A to a point S, then the point w'here the 
line S.V cuts a fixed plane tt is oalksl the projection ol A on the 
plane tt from S as centre of projection. Tf W'O have two pl.mes tt 
and tt' and a point S, w'c may project every point A m ir to the 
other pkine tf .A' is the projection of A, then A is also the pro 
jection ol \', so that the relations are reciprocal, lo every figure 
111 TT we get as its projection a corresponding figure in tt'. 

We .shall delermiiie such pioperlies ol figures as remain triu* for 
the projection, and which are cjilled projertive proptnlies. For this 
purpose it wtU be sufficient to ronsider at first only constructions in 
one plane. 

Let us suppose w'c have given m a jdane tw'o lini's p and // and a 
c(‘ntrc S (fig. 4) ; we may then i>roject the points in p from S to /?'. 




Let A', B' . . . be the projections of .V, B . . ., the point at infinity in 
p which wc shall denote by I will be projected mto a finite point 
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I' in viz. into the point where tlie parallel to /> through S cuts 
/>'. Similarly one point J in p will l>e projected into the |>oint 
J' at infinity m p\ Thi.s jioint J is of course the point where tin* 
parallel to p' through S cuts p W'e thu.s see that every point in /> 
is projected into a single point in p*. 

Fig. 5 sliows tliat a segment AIS will he project<*(l into .1 segment 
A'B' which IS not cHpial to it, at least not as a rule ; and 
also that tlu‘ ratio AC' : CB is not equal to the ratio 
A'C' . CTV lormed by the projections. These ratios 
will become equal only il p and />' are parallel, lor 
in tilts casr thi; triangle SAB is .similar to the triangle 
SA'H'. Between three points in a line ;md their pi o- 
jections there exists thereion* in general no relation. 

But between four points a relition does exist 

§ Let A, B, C', 1) be four points in p, A', B', 

C\ D' their projections in p', then the ratio of the two 
ratios AC : CB and AD : J>B iato which C ami D 
divide the segment AB is ef]iial to the corresponding 
expression between A', B', C', O'. In symbols we have 

AC. AD A'(V. A'D' 

Cir DB‘ CTV D'B" 

This IS easily proved by aid of .similar triangles. 

Through the points A and B on /> draw parallels to p't which cut 

the iirojecting rays m 
C'._,, r>,., B.J ami A,, C',, 
I)j, as mdirjit<*d lu 
hg. b. The two tri«inglt‘s 
ACC\. and BCC, will be 
similar, as will also In- 
the triangles /\DD..j aud 
BDl),. 

The proof is left to 
tlie rcadei. 

This result is of fumla 
mental iinport.inci*. 

Tlie expression 
AC/CB AD/DB has been 
called by C'basles the 
“anharmonic rat 10 of the 
four points B, D " 
Profes.’ior C'litfonl pro- 
posecl the short(‘r name of " cioss-ratio." We shall a<h»]>t tlie 
latter. We have then the 

Fundamkntai Tjikokkm. 77 ic (ross-yatio of four points hi u 
line ts equal to the cross-ratio of their pmiertiniis on anv othei hue 
which lies in the same plane with it 

§ i.|. Before we tiravv conclusions from this result, w<* must in 
\estigate the Tiie.ining ol a cros.s-ratio somevs^hat niore fully. 

It four points A. B, C, i) are given, and we wish to toim then- 
cross r,itio, we have first to divide them into two groups ol two, 
the points in each groiq) being taken in a definite order. Thus, 
let A, B be the first, C, D th<; second pair, A and (' being the lir.st 
jiomts 111 each pair The cross ratio is then tlie ratio \C CB 
divided by AD DB This wall be denoted by { \B,(.'D), so that 

AC . A]> 

CB DB' 


reducing to a common origin, 'fhere are therefore four equations 
between three imknown.s; hence if one cioss- ratio be given, the 
remaining tw'cnty - three are rh'ti'rminate. Moreover, two oi the 
quantities X, /i, u are positive, and the remaiidng one negative. 

The following sclieme shows the twenty-toiii cross-ratios expressed 
in terms ot \, /x, ] 


(AB, CD) i 




(AC, DB) i 

. (BA, DC) 1 

X 


III! .') ! 

(BI), C\] 1 

i (CD, AB) 1 

1 - n 

(CA, BD) j 

1 (DC, BA) f 




IDB, A(') 1 

: (AB, DC) \ 




(AD. BC) 1 

i (BA, CD) 1 
, (CD, BA) j 


I (i-aO 

1 - J' 

(BC, AD) 1 
(('B, DA) j 

i (1)C,AB).I 




(DA, CB) 1 

1 (.A(’,BD)\: 

; 

i 

i 1 

(AD.CH)) 

(BI), AC) 1 
(CA. 1)B)|> 

1 • X ' 

M 1 

j 

V;ll' - 1) ' 

(BC, 1)A)| 
iCB, AD) j 

(DB, CA)I : 


1 


(DV, B(')! 


1 (1 - \) 


J//' 


\y - 1),E 



(AB, CD): 


This is easily remembered. In order to wide it out, in.ikc lir.st 
the tw’o lines tor the fractions, and ])ul above and below these 

A A 

the letters A and B m tlieir jilaces, thus, ; and llieii fill 

up, cro.sswise, the first by (' and the other by D. 

§ 15. 11 we take the points in a different oidei, the value ot the 
cros-s ratio will change. We can do this 111 tweuly-lour diflerent 
ways by forming all permutations ol the letters. But of these 
tweuty-iour cross-ratios groups of lour are equal, .so that there an* 
leally only six different ones, and these six are recipioc.ds in pairs 

We have the following rules ■ 

I. If m a cross-ratio tlie two gioups be interchanged, its value 
remains unaltered, i.e. 

(AB, CD) - (CD, AB) - - (BA, DC) - (DC, BA). 

II. If in a cross-ratio the two points belonging to ou<» of tin- two 
groiqis be iutercluiiiged , tlie cioss-rat io changes into its recquocal, i r. 

(AB, CD) = i/(AB, DC) = t/(BA, CD) i/(('D, BA) r. i/(I)C, AB)- 

From I. and IT. we see that ciglit cross-ratios are a.ssocuited with 
(AB, CD). 

III. It in a cros.s-ralio the tw*o middle letters be interchange<l, 
the cro.ss ratio a ihanges into its complement i - u,i e. (.AB, CD)-- 
1 - (AC, BO). 

[§ t 6. If \ (AB, CD), fjL ^(AC, DB), (AD, BC), then X. ft, 1. 
and tlieir recquocals i/X, iffx, ifv arc tlie values of the total niinilHT 
of tw^eiity-foiir cross- ratios. Moreover, X, /w, v are connected by the 
relations 

>-f i//ii=:/i+ i/X= -Xjitv * i; 
this proposition may be proved by substituting for X, /i, v and 


(X l)‘\\ filiu 1) 




§ 17. 11 one ol till* points ol w'liicli a iioss latio is foiuied is the 
point at inlinily m the hue, the cioss-ratio ch;iug«*s into .1 simple 
ratio. It convenieiif to jet the point at infmilv m'ciipv the last 
jilace in the svmboUc I'xpressioii tor tlie cioss ratio riins if 1 is a 
point at mfinity, we have (.AB, Cl) - At'/C'B, liei ause AT IB - i. 

Kveiv common ratio ol three points m a hue m.iv thus lie ex- 
j>re.s.sed as a cioss latio, bv aihlmg the jioint .it mlmit\ to the group 
ol points. 

H.vkmonu' Ka.ni.ks 

§18. 11 the jioud.s have special j»o.sitions, tJu* cross-ratios nn\’ 
have such a vahu‘ that, ol Die six dilferent ones, two and two become 
equal. 11 the lust two sluill bi‘ (‘qual, wa* g(*t \ l/X, im' V" - J, 
\= ! i. 

11 wc‘ take X- -I i. we have (AB, CD) 1, 01 AC/CB ADDB; 
that is, the jxunt.s t ami J) roim ule, piovulcMi Ihat .\ .uid B are 
different. 

It wo take \ji. - so that l\B,Cl)) - 1, we havi- \(./CB » 
- AD, DB. Ueiue t' and 1 ) divide .AB luteiuaify and cxlematly in the 
same latio. 

Tlie lour }»oiuts aie m tins r ase s,ii(l to be hanuontr points, ami 
C and D are said to he hunnonu unijumites with tet'ard to \ and B. 

But WT have also (( I), iVB) 1, so th.it .\ .uid B .ue liarmoiitc: 
cou|ugat<'s w'dii r<‘gaid to (. ami l> 

The juiiicipal jiropeity ol Jiaimoim pomis is Dm! thin cross rati-> 
leiiui'us Linalteied il we inteiehaiige the two jioiiii.s belonging to one 
p.iii, viz. 

(AB, CD) (AB, IH ) -Mi 4 -^.C.D). 

I'or lour harmonic jioiiits tie- siv iross r.ilios become equal two 
and two • 

X V I 1 J I ^ * 

\ - I, i -\~ 2 , ^ = A, , - 1 . ^ .1, , 

llenct' d wc‘ get four jioinfs whose cross i.itio 1^ 2 01 A, then Ihev 

are harmonic, bid not .uiangecl so that con)iigatc‘s are jiamsl. It 
Ihi.s IS the case* the t.ioss-i'.dio - 1. 

§ 19. 11 we equate aiiv fwo ot the above* six \.iluei of the < ross- 

ratios, we get c dhei X 1,0,00, or \ 1,2, . 1 , or else \ beconu'S 

aiootol the ecpiiitioii \- - X -t- 1 o, that i-^, an mi.'.giuaiN c'libi lool ol 

I In this lase the six v.diics bccoim* thii'- .nid tlmo ecpial, so 
Dial only two ddh'rent v.ihic's reinam. I liis (,ise, tliough mqxutaiU 
in the theory ot cubic curves, i.s loi our jiinpoM s ot 110 iiilereri, 
winlsl harmonic points are all impoitaiii 

§ 20. Fiom Die definition of haimonii j>om1s, aim bv aid of § 11, 
tin- following jiroperlies are e.isily (ledmed 

If t. ami D an* harmonic lonpigat's with legard to \ ami B, 
then oiK of them lies m, tin olln-r without . A B , i1 is impossilile 
ti) move lioiii .\ to B wulhoid pas.smg edher thioiigh ( or thiongli 
D; the om- blocks the liude way, the* other the w'av through 111- 
tiiiity. Thi.-i Is I \j>i-essed by .s.iying A and B aie “ separated ” by 

and 1). 

For e\ery position of C tlieie wull Ik* om- ami oiiK eim* jiomt 
1) winch IS its harmonic con]ugate with regaid to aiiv jioiiif pair 
A, B 

It .A and B are ditlereiit points, and d C coincides w'dh A 01 B, 
D does. But if A ami J 5 coincide, one ol the points (' or D, lying 
between them, coincides with them, ami tin* other may be anywhere 
:u the hue. ft follows that, “ i/ of fow harmoni( i oiju^ates two 
rotmtde, then a third Lmmides ivith them, and the foiuth may he any 
point tv the live. " 

j If C is thi* middle point between A and B. then D is the ]ioiid at 
! infinity; tor A(' CB h i, hence AD • I)B iniist Ik* equal to -1. 

7 'he harmonic ioH]Uf»ate of the point at inpnitv in u line with retiatd 
1 to two points A, B is the middle point 0/ AB 

j This inqiortaid fuoperty gives a first e.xaniple how nieiiic pr<i- 
I fierties aie coimei ted wnth firojective one.s. 

I 1§2I. Harmonic properties of the complete quadrilateral and qutui- 
. ranf’Je. 
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A figure formed by four lines in a plane is called a complete quadri- 
lateral, or, shorter, a jour-side. The four sides meet in six points, 
named the “ vertices,” which may be joined by three lines (other 
than llv^ sides), njimed the ” diagonals ” or ” harmonic lines.” ^ The 
diagonals enclose the ” harmonic triangle of the quadrilateral.” In 
fig. 7, A'BT/, B'AC, C/AB, CBA are the sides, A,A', B,B', C,C' 



h ii.. 7. Fig. 8. 


the vertices, AA", BB', C'C' the harmonic lines, and afty the harmoiiR 
triangle of the (piadrilateral. A figure formed by four coplanar 
])oints is named a complete quadrangle, or, shorter, a four-point. 
The four points may bi* joined bv six lines, named the “ .sides,” 
whicli intersect m three other ])oints, termed the ” diagonal or 
harmonic points.” 'Fhe harmonic points .ire Ihe vertices ol tlie 
‘‘harmonic tii.ingli* of the complele quadrangle.” In fig. 8, AA', 
BH' are Ihe points, \\\ BB', \'B', B'A, AB, BA' .are the side.s, 

L, M, N .'ire the diagonal point.'-, and IAIN is tlie haimonic tiiangh; 
ol the qu.idraugle. 

The harmonic ])ropertv of the eonqilete quadrilateral is . Any 
diagonal or harmonic line is harmonically divided bv the other 
two : .Old ol a complete quadrangle : 'i he angle at any luarmonic 
point IS divided harmonic.dly by the 101ns to the othei harmonic 
|)Oints. 'lo ])rove the first theorem, we have to prove {\A',fty), 
(BB', 7a), (CC", pa) are harmonic, ('oiisider the cro.ss-ratio iCC^aji). 
'i'hen proiecting Iroiii A on BB' we have A(C'C', a/ii) --- .\(B'B, a7). 
pTojecting Iroin A' on BB', a/S) — A'^BB', a7). Hence 

(B'B, a7) (BB', a7), i.f. till' cross- rat 10 (BB', a7) eijiials that of its 

recijirocal ; hence tin* range is h.itmoiiic. 

'Ihesecoml theorem states that 1he])eiicils Ll BA,NM), M(B'.\,LN), 
N(BA, LJM) *iie harmonic. Deferimg the subject of harmonic jumcils 
to th<‘ next se< lion, it will suffice to state here that any transver.sal 
intersects an harmonic ]>encil in an harmonic rang*'. Consider the 
pencil L(B.\, NM), then it is sufficient to piovi* (B.\', NM') is har- 
monic. This follows from the previous theonun liy con.sidetmg .\'B 
us a (biigoiial ol the <|u.L<lril.iteral ALB'M \ 

This pioperty of the complete qu.idnl.iteral allows the solution 
of the probitmi : 

Tif lonstnut the harnumii (onjugate D a point C wtth regard to two 
fiiven points A and B. 

Through .A ilraw .my two liiu'S, and thioiigh (' om* cutting the 
former two in C» and 11 . join tlii'se ])oiiits to B, cutting the former 
two lines 111 E and fi'. 'Fhe point 1 ) where ICF cuts .\B will be the 
harmonic conjug.ite required , 

Fills lemaik.ibli* construction ri‘<]iiin'S nothing but th<* drawing 
ol lines, and is therefore mdeju'ndent of measurement. In .a .similar ■ 
manner tlu‘ harmonic coiijugati- of the line V.\ for two liiu's V(', 
VD IS con*-’nucte(l with the aid of the jirojKTty of the lonqdete | 
iju.adrangle. 

§ 22. Uarmonu' rencils. — The theory of cro,s,s-r.atios may be ex- . 
tended from points in a row to hii«*s in a flat jieiicil and to planes m . 
an axial pem il. We have seen (Ji 1 j) that it the lines which join tour 
points A, B, r, 1 ) to any point S be cut bv any other lim in A', B', C', 
H', then (.\B,(T)) (.A'B', C'F)'). In other words, four lines in a 

flat pencil are cut by every other line in four points w hose cross-ratio 
IS constant. 

Definition. — By the cross-ratio of tour rays in a flat pencil is 
meant the cross-rali<i ot the four points in which the ravs are cut 
by any line. If a, h, t , d be the lines, then this cross-ratio is denoted 
by (ah, id). 

Definition. --By %be cross-ratio ot four jilaiies in an axial pencil 
is understood the cro.ss-ratio of the four points in which any line 
cuts tlu“ planes, or, what is tlie .saim* thing, the cro.ss-ratio of the 
four rays in which any jilane cuts the tour jilanes. 

In order that this deiinition may have a ineaniiig, it has to be 
proved that all hues cut the pencil in points which havt* the same 
cross-ratio. 'Fhis is .seen at once for two intersecting lines, as their 
jdane cuts the axial jH*ncil in a flat jieiicil, whu h is itself cut by 
the two lines. The eross-nitio of the four lumits 011 one line is 
therefore eijiial to that on the other, and equal to that of the four 
r.iys in the flat j)t‘ncil. 

If two non-intersecting lines p and q cut the four planes m A. B, 
C, D and .A', B', C', D', draw' a line r to meet both /> and q, and 
let this line cut the planes in A", B", C ", D". Then (.AB, CD) = 
(A'B',C'D'), for each is equal to (A 'B", C"D''). 

§ 23. We may now also extend the notion of harmonic tdeinents, 
viz. 


Definition.— Four rays in a flat pencil and four planes in an axial 
pencil are said lo be harmonic if llieir cross-ratio equals - 1, that is, 
if they arc cut by a line in four harmonic points. 

If we understand by a ” median line ” of a triangle a line which 
joins a vertex to the middle point of the opposite side, and by a 
” median line ” of a parallelogram a line joining middle points of 
opposite sides, we get as special cases of the last theorem : 

The diagonals and tnedian lines of a parallelogram form an harmonic 
pencil', and 

At a vertex of any triangle, the two sides, the median linCy and the 
line parallel to the base form an harmonic pencil. 

Taking the parallelogram a rectangle, or the triangle isosceles, 
we get : 

Any two lines and the bisections of their angles form an harmonic 
! pencil. Or : 

In an harmonic pencil, if two conjugate rays are perpendicular, 
then the other two are equally inclined to them ; and, conversely, if 
one ray bisects the angle between conjugate ravs, it is perpendicular to 
I its conjugate. 

I This connects perpendicularity and bisection of angles w’ith 
pro j ec t i v< * ] >ropert i c‘.s . 

§ 24. We add a few theorems and ]>robIems whicli arc e,T.sily proved 
or solved by aid of harmonics. 

.An harmonic pencil is cut by a line parallel to one of its rays in 
three equidistant points. 

'Through a given point to draw' a line such that the segment 
determined on it by a given angle is bisi'cted at that jioint. 

Having given tw'o parallel lines, to bisect on either any given 
segment without using a jiair of coiiii)a.sses. 

Having given in a line a .segment and its middle point, to draw 
through iiiiy given point m the jilane a line parallel to the given line. 

To draw a line which joins a given point to the intersection ot two 
given lines which metd off tlie draw’ing jmpei (by aid of § 21). 

CoRUi.Sl*ONDENCE. HoMlX.KArilK AND PERSPECTIVE RaNGES 

§ 25. Two rows, p anrl wliufi are one the jirojection of the 
: other (as in fig. 3), stand in a definite relation to each other, t fiar- 
aeteiTzeil liy the lollowmg propeTties. 

' 1. Tf> each point in either lorrcs ponds one point in the other \ that 

is, those jioints are said to corresjiond whicli an* jirojections of one 
I another. 

2. I he cross-ratio of any jour points in one equals that of the corre- 
sponding points in the other. 

I 3. The lines joining corresponding points alt pass through ihe same 
point. 

If we sujqjose conesponding jioints marked, and the rows brought 
. into any otlier jiosition, then the lines joining corre.spondmg points 
j will no longer meet in a common point, and lienee the third of tin* 
' alMive ]>ro]K*rties will not hold any long(‘i ; but we have still a. 
i orre.spoiidence betwi‘i‘n tin* jioints 111 the two 1 ov\ s po.sse.s.smg the first 
two properties. Sucli a corre.sj)oiidence luis been called a one-one 
correspondence, whilst tlie tw'o rows betwei*n which such correspond- 
ence has been establisheil are .said to be projective or homographic. 
Fwo rows W'hich an* each the jirojectioii of the other are therefore 
projeitive. We shall ])re.sently see. also, that any two jirojcctivc 
rows may .ilways be jilaced in such a jiosition that one ajipear.s as 
the projection of the other. If tliey are m sucli a jiosition the lows 
are said to lie m pcrspcitive po.sition, or simplv to Im* in perspcitivc. 

^ 2(1. Till* notion of a one-one corre.sponcleiice between rows may 
be extended to flat ami axial pencils, viz. a flat jicncil will be .said 
to be jirojective to a flat jicncil if to each ray in the first corresjionds 
one rav in the .seccmtl, and il the cros.s-ratio ot tour rays in one equals 
that of the corresjiondmg rays in the second. 

Similarlv an axial ]>encil may' be projective to an axial jiencil. 
But a flat pencil may also be projective to an axial jicncil, or eitlu r 
pencil may be jiiojective to a row*. The definition is the saim* in each 
ca.se : there is a one-omr correspondence between tlie elements, and 
four I'lements have th(; .same cross-ratio a.s the corresponding ones. 

§ 27. 'There is also in each case a .sjiecial position which is called 
; perspective, viz. 

1. Two projective rows are jierspectivc if they in the same 
jilane, and if tlie one row is a projection of the other. 

2. 'Two projective flat pencils are perspective - (i) if they lie in 
the same jilane, and have a row' as a common section ; (2) if the\ 
he in the same jiencil (in space), and are both sections of the same 
axial jiencil ; (3) if they' are in sjiace and liav'c a row- as common 
.section, or arc both .sections of the same axial pencil, one of the 
conditions involving the other. 

3. Two projective axial jiencils, if their axes meet, and if they 
have a flat pemal as a common section. 

' 4. A row and a jirojeclive flat pencil, if the row is a section of the 

j^cncil, each point lying in its corresjjonding lim*. 

[ 5. A low and a jiroji-ctive axial pencil, if the row' is a .section of the 

j |>encil, each point ly'ing in its corresponding line. 

b. A flat and a projective axial pencil, if the former is a section 
i of the other, each ray lying in its corresponding plane. 

I That in each case the correspoiidem e established by the position 
j indieateil is such as has been called projective follows at once Irom 
j the definition. It is not .so evident that the perspective position may' 
' always be obtained. We shall show in § 30 this for the first three 



PROJECTIVE] 


GEOMETRY 


693 


cases. First, however, we shall give a iew theorems which r<‘late to 
the general correspondcMice, not to the perspective position. 

§ 28. Two rows or pemtis, flat or axial, which are projective to a 
third are projective to each other \ this lollows at once from the 
definitions. 

§ 29. If two rows, or two pencils, either flat or axial, or a row and a 
pencil, he projective, we may assume to any three elements in the one 
the three corresponding elements tn the other, and then the correspondent c 
is uniquely determined. 

For if in two projective row's we assume that the points A, B. C 
in the first correspond to the given points A', IT, (’' in the sccoikI, 
then to any fourth point D in the first will correspond a point D' 
in the second, so that 

(AB,CD) r-(A'B^ (VD'). 

Blit there is onl\‘ one jioint, T)', wliich makes the cross-ratio 
(A'B", C'D') equal to the given number (AB, tT>). 

The same reasoning holds in the other cases. 

§ JO. If two rows are pers])ective, then the lines joining corre- 
sponding points all meet in a ])oinl, the centre of ]irojection , and 
the point in which the two bases of the rows intersect as a point 
in the first row' coincides witli its corresponding iioint in the 
second. 

This follows from the definition, ^'he converse also holds, 
vi/. 

If two projective rows have such a position that one point in the one 
(tnntides with its corresponding point in the other, then they are pei- 
spcdive, that is, the lines joining corresponding points all pass through 
a tommon point, and form a fiat pencil. 

I'or let A, B, C, D . . . be points in the one, and A', B\ C', 
D' . . . the corresponding points in the other row, and h't A be made 
to coincide with its corresponding jioint A'. Bet S be the ])oint where 
the lines BB' and (XT meet, and let ns join S to the ]H>inl I) in the 
first row. This line will cut the second row in a point D", so tliat 
A, B, C, T) are jirojected from S into the points A, B', C/, D". The 
cross-ratio (AB, CD) is therefore equal to (AB', (VD"). anti bv hyjio- 
thesis it is e<pial to (ATT, C'D'). il<*nce (A'B", ('T.)") - (A'lT, C'D'), 
that is, D" is the saint* jioint as I)'. 

§ 31. If two ])rojected flat pencils in Iht* same plain* arc in per- 
f.pective, then the intersections of corrcspontling lines form a row*, 
and the line joining the tw'o centres as a line in the first pencil 
corresponds to the same line as a line in the second. And con- 
\ ei sei> , 

If two projective pencils in the same fdane, hut with different centres, 
have one line in the one coincident with Us t otresponding line in the 
other, then the two peniils are perspective, that is, the intersection of 
corresponding lines he in a line. 

The proof is the same as in 5^ ^o. 

§ j2. It two projetlive flat ])eucils in tlie same point (pencil in 
sjiace), blit not 111 flie same jilaiie, are peispeclive, then the jilaiies 
joining corres])oufliiig rays all pass thiongli a line (th<‘y form an 
a\ial pencil), and the hue tommon to tlie two jhmiciIs (in which 
Iheir planes inlersect) torn spoiitls to itsell And conversely ' — 

If twt> flat pencils which Jiave a romintm centre, but do not lie 
in a comnit)!! }>laiie, are ]>lace<l so that out* rav in the one coinridi s 
with its corresponding ray ni the tit her, llien they are ptMspective, 
that IS, the planes joining corresjioiidmg lines all j>ass through a 
line. 

jj. If two projective axial pencils are ])i*isj)ective, then the inter- 
section of corre.sponding jilaiies he in a jilaue, anti the jilaiu* common 
to the tw'o pencils (111 winch th<* two axes he) corresponds to itsell. 
And conver.sely : 

If two jirojective a.xial pencils are jilaced in such a position that a 
plane in the one coincides with its corresjiondiug plan**, then the tw*o 
jH'UCiIs are pt;rspective, that i.s, corresjionding jilau ‘s meet in lines 
W'liich lie in a jilane. 

The proof again is the same as in § 30. 

§ 3.^. The.se tlieori*ins relating to ]>crspective fiosition become 
illusory if the projective rows of pencils have a common base. Wc* 
then have : — 

In two projective rtiws on tlie same line- and als<i in two pro- 
jective and concentric flat p<*ncils in the same plane, or in two 
projective axial pencils with a common axis every element in the 
one coincides with its corresponding element in the other as soon 
as three elements in the one coincide with tlieir corr<*spondmg 
elements in the other. 

Proof (in case of two rows). — Between four elements A, B, I) 
and their corresponding elements A', B', C/, D' exists the relation 
(ABCD) = (.A'B'C'I)'). If now' A', B', (*' coincide respectively with 
A, B, C, we get (.\ B, CD) - (AB, CD') , Insice D and 1>' coincide. 

'fhe last theon*in may also lx- stated thus : — 

In two projective row's or jieucils, which liave a common base 
but arc not idi*nlical, not more than two elements m tin* on<* can 
coincide w'ith their corresponding elements in the other. 

Thus two projective row’s on the same line cannot have more 
than two pairs of coincident points unless every jioint coincides 
with its corresponding point. 

It is easy to construct tw'o projective row's on the .same line, 
which have two pairs of corre.sponding points coincid<*nt. the 

points A, B, C as points belonging to tlit' one row' correqiond to A, 



B, and C' as points in the second. Tlieii A ami B coincide w’ith their 
corresponding points, but C does not. It is, liow'ever, not necessary 
that tw'o such row's « 

have twice a jioint / ' 

coincideiil with its cor- / 

resjionding j>oint ; it is 

possible tliat this liaj)- / 

pens onh once, or not 
at all. Of this w'e ^h.ill 
see examples later. 

§ 35 If two projective 
row's or pi'iicils are m 
perspective position, w'e 
know' at once w’hich 
1‘lement m one corre- 
sponds to any given 
element in the othei . 

If p and q (hg. 9) are 
two projective rows, so 
that K corresjKinds to 

It sell, and it w'e know q 

that to -A and B 111 /> 

eorresjiond A' and J^' in q, then the jxnnt S, where AA' inei ts BB', 
is the centre oi proji*ctioii, and hence, in older to lind the point 
corre.sjiomlmg to W'c have only to join ( to S , tin* jioiiit ( ', 
W'here this hue cuts q, is the jKmit ii‘(jiiir« il. 

It two flat pencils, Sj and S.„ m a plane are juTsjiectiv «* (tig 10), 
I W'e neetl only to know' tw'o jiaiis, a, u' and h, h', oi corre.sjnmdmg 
I rays m order to liiid the 

• axis A ol jnojectiou. I Jns 
I being known, a rav i * m 
I S.j,conesjHmdiiig toagiM ii 
' ray / m Sj, is loiiml )»\ 

• joiiimg S.j to the jxniit 
W'here c cuts the axis .s 

A similar coiisti net 1011 
holds in the other casrs 
ol jierspectivi* tigiiies. 

Oil this dejieiids the 
.solution ol tlie tollowing 
general piobleni. 

, § 3f). I'hree ])airs of 1 01 - 

lespoiidiiig elements III two 
I jirojectue rows 01 jiem ils 
I lieiiig giv<‘n, to deteiinine 
loi aiiv eloim iil in one 
1 tiu ( »iresj>oudmg element 
I m the otlu" 



Fi(.. 10 


We solve this in the tw'O Cases ol two jnojedive rows and of two 
jnojei live flat jiencils m a plane. 

Tiohleni I - Let A, B, C be Tiohleni II -Let a, h, c be 
Ihrei’ points in a low .s, A', IT, three ravs in a jm iriI S, a\ h\ t* 
the < orresjiondmg jxnnts in a the torres|x)n(ling lays in a pio- 
projecljve row v', bolli being in a jective jieiii j] S', bolli being in 
plane ; it is leijiiiii'd to liiid lor tJie same jil.iiie ; it is letjniied to 
any ]x>nit D m s the corresjKjml- tiiid loi .mv lav d m S the corie- 
ing ])oiiit T)' 111 a'. sjiumling r.iv d ' m S'. 

The solution is made to dejxaid on the lonsti uctioii ol an auxiliary 
row 01 ]x*m jl winch 1- jxTsjiective to both the given ones. This is 
found as tollows . — 

Solution of Piohleni 1 ( >n tin- line joining two corres|)oiiding 

points, say A.\' (tig 11 ), take axiv two jiomts, S and S', as centres 
ol aiixiliaiy pencils 
Join the iiiterseclion li, 
of SB and S'lT to the 
intersection (\ ot S(' 
ami S'('' l)v the hue s, 

Then a row on %, will 
be persjx-ctive to s with 
S as centre ot jnojei - 
tioii, and to s' with S' 
as centre. 1 o fiiul now 
till* i>omt D' oil s' ( OI - 
lesponding to a ixniit 
D on .9 we have only to 
determine the point !>,, 
w’ln'ie till lim SD cut 
.S|, and to draw S'l.), ■ 
the j)omt where this line 
cuts a' will be till n - 
quired j>oint D’. 

Proof. 'J'he rows s 
ami .s'aie both persjiec- 
tiV'e to the row s,, lienee 
they ale jnojeclive to 
one aiiothei. I’o A, JT 
(', D on s i oir»*s}>oiid 
A,. Bo on A,, and 

to these correspond A', IT, D' on s'; so tJiat L> and D' are 
corresjxmding points as reijuired. 
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Soluiinu of Problem 11. — Through the* inter.sectioii A of two 
corres])on(ling rays a and a' (lig. 12), lake two lines, s and 5', as 

bases of auxiliary rows. S, 

be till! ])Oint wlicre the line fc,, 
N\hich joins Jl and H', cuts the 
line fj, ■which joins C and C\ 
'J'hen a ju'ncil Sj will be per- 
sjiective to S with 5 as axis of 
j)m|ectioii. To tmd the ray d* in 
S' ('orn‘spoiifling to a given ray d 
in S, cut d by ^ at D ; jirojcct 
tins point from S, to [>' on a* 
and join D' to S'. Thi.s will be 
the letjuired ray. 

J'roof. - That the jiencil Si is 
persjiective to S and also to S' 
follows from con.struction. To 
tlu“ lines Aj, d^ in S, corre- 

spond the lines 6, d in S and 
tile lines a\ //, c\ //'in S', so that d 
.nid d' are corresponding rays. 

ill the Jir.st .solution the two 
centres, S, S', are any two points 
]7jr; 12. jl**te joining any two corn*- 

sponding iionits, .so that the. solu- 
tion of the pRibleni allows of a great nianv dilierent constructions. 
Jitit whatooer tonshwtinu he used^ the /mint D', lorrespondnifj to 1>, 
must he (tlwavs Ifw same, according to the theorem in §20. Tins 
j i\'es rise to a nuinbei of Iheoreiiv-, into which, however, wc shall 
not enter. 'J'he same lemaiks hold ioi llu‘ secon/1 protdem. 

^ J7. Homidttf’ic id I naoi’Jrs As a fnrthei application of the 
theoieins aliout jieispective lows and juMicils wc sliall jirove tin* 
lollowing jinpoilant iheoii'in. 

/ heofton. it AIH’ and A'H't'' (tig. i be two triangles, such that 
the hues \\\ Mir, ('('/ iiiei'l in a point S, then th<‘ intersc*ctions of 
15C and IV('', ol and C'A', and of .\B and will he in a line. 
Such liiangles are said to l»e hoinologu al, or m jierspective. The 
tiiangles aie “ (o axial ” in virtue of llie pioperfv that tin* meets of 
t oiiesjioiicling sales are ( olhnear and copolar, since the lines joining 
I orrespoiidmg vertices an* (oncuirent 

Proof Let a, //, c denote the lines \ \\ BB', CC\ which meet at 
S riieii the.se may be taken as bases of jirojective rows, .so that 
A, S on a coi n*.spond to B, B', S on h, and fo (', S on c. As 
the point S IS ci'inmon to all, anv t w'o ot the.se rows will be jier.sjiectivt*. 

II S| be the c.entn* ol piojection ot ixnvs h and 
S.j ,, ,, ,, <■ and a, 

S., ,, ,, ,, n and h, 



audit the line cuts a m .\,,and h in r»,,.ind < in then Aj, 13, 

will be corresponding jioiiits 
ill a aiul />, both coi responding 
to C', m <. But a and h uic 
persjKttne, Iheiefoi'e the line 
\,B,, that is S,S.j, joining 
correspoiKling jioints must 
pass through the centre of 
Jnojection of a and b. In 
otlicr w'orIs," S,, So lie in a 
line. Tliis is Desiirgues' cele- 
brated theorem it we state it 
thus ; - 

Theorem of Desar^uc’i. -\i 
I'ach ol tw’O triangles has one 
M*rtex on each of three con- 
current lines, then the inter- 
ITr. 1 3. sections of coi responding sides 

he 111 ti line, tho.se sides 
being c.illed loi lesponding whicli aie oppo.^te to vertices on the 
Stime line. 

I’lie convi’rse theorem hoKIs also, mz 

Theorem. If the sides of one triangle meet those of another in 
thn*e junnts which he in a line, then the vi'itices lie on thiec lines 
which meet in a Iiqpit 

The jnoc^f is almost the .s.ime as lu-forc. 

^ 3.S Mctriial Relations between Pioicctiec Roa's. - Every row 
contains one point which is distinguished irom all othcTs, viz. 
the point at mlmitv. In Iwo jno|<*cTive rows, to tlie jioint T at 
mfinitv in one Lonesjioiids a point I' in the othei, and to the point 
I' at mfinitv m the s(‘cond corresponds a jKMiit ] ni the first. The 
points r and j are m general liniti* It now' A .ind B are any tw’O 
jioints m the oni , \\ B' the corresjMMiding points in the other row, 
tlien 



^\B, jl) {\'B', J'^^, 
or 


Aj/JB \i;iH \'j';j'B'; A'l'^l'B'. 

But, bv § 17, 

Al/IB - V'j /j'H'- - 1 ; 
therelore the last etpiaticm changes into 

A I . A'r---BJ .B'l', 

that IS to say 


Theorem . — The product of the distances of any two corresponding 
jioinls in two projective rows from the points which correspond to 
the points at infinity m the other is constant, viz. AJ . A'l' rk. 
Steiner has called this number k the Power of the cortesfjondence. 

[The relation AJ .A'l' ---A shows that if J, 1' be given then the 
point A' corre.sjjonding to a specified jiomi A is readily found; heiici* 
A, .V generate homographic ranges of which 1 and J' correspond to 
the points at infinity on the ranges. Il w'o take any two origins O, 
(V, on the ranges and reduce the expression .\J . to its alge- 

braic ecjuivalcnt, we derive, an equation ot the. form aJir.r' + /SA +7.v' 

4 6 — 0. Conversely, if a relation of this nature holds, then points 
corresponding to .solutions in x, x' form liomographic ranges.] 

it iy- Stnnlar Rows . — If the points at infinity in two projective 
rows corresjiond .so that T and j are at infinity, this result loses its 
meaning. But if A, 13, C be any three jioints m one, A', B', C' the 
correjponding oiu*s on the other row, we have 

which reduces to 

AC/CB..: A'C'/C'B' or AC/A'C:'=BC/B'C', 
that is, corresponding segments are proportional. Coiiverseh’, it 
corre.spoiiding st‘gments are jirojiortioiial, then Ic^ the jioiiit at 
iniinitv in one corrc'.sjionds the* j>omt at infinity in Ibe other. If we call 
such rows similar, we may stale the result thus- 

Theorem . — Two ]>rojeclive rows are similar it to the juiinl at 
infinity in one corresponds the jioint at infinity in llie otlier, and 
conversely, if tw^o rows are .similar then they are jirojective, and the 
points at infinity are corre.spoiulmg points. 

b'rom this the w'ell-known jirojiositions follow ; — 

'fw'o lines are cut jirojiort ion ally (in similar rows) by a series of 
jiarallels. 'I'lic rows are piTsjiective, with centre of jirojection at 
infinity. 

]t two similar row.s are placed parallel, then the lines joining 
homologous points ])a.ss tliiough a common jioint. 

§ JO. Jf two flat pencils be jirojective, then lliere exists in either, 
one single jmir of lines at right angles to one another, .such that the 
corresiionding lines in the other jiencil are again at right angles. 

'fo prove this, we jilaci* tJie jiencils in jieisjieclivc position (fig. 14) 
by making one ray coin- 
( ideiit with its correspond- S , 

iiig rav. Corre.-^jiondmg rays 
meet tlien on a line p. And 
now' we draw' the circle which 
has its centre C) on p, and 
which jiasses through the 
centres S and S' ol the two 
jiencils. This circle cuts p in 
tws) jioints n ancl K. J’he 
two pairs ol rays, A, A, and 
A', A', joining these juiints to 

5 and S' will be pairs of 

corre.sponding rays at right 
angles. 'J he constr i u. t h m 

gives in general but one* 
circle, but if the line p is 
the perpendicular bisector 
of SS', there exi-'^ts an in- Pio. 14. 

finite* number, and to every 

light angle in the one pencil lorresponds a right angle in the 
other. 



pRiNCiPU-: or Duality 


§ 41. It has been stated in j i that not only points, but also planes 
and linos, arc* taken as elements out of which ligurcs are built up. 
Wt* sluill now see that the construction of one ligure which i)osse.s.scs 
ct*rtam jiroj^erties gives rise in many cases to the construction of 
another ligure, by rijilacing, according to definite rules, elements 
ol one kind by those ol another. The new figure thus obtained will 
then possess jirojierties which may be stated as .soi^n as tho.se ol the 
original figure are knowm. 

We obtain thus a principle, known as the principle of dualiiv 
or of reciprocity, which enables us to construct to any ligure not 
containing any ineASiirement m its construction a rcriproial ligure. 
as it is called, and to deduce from an> theorem a reeiproral tlKoiem, 
for which no lurtlier jiroof is needed. 

It is conviTiienl to j^rint recijirocal jiropositions on opjwisite sides 
of a page broken into two columns, and tins plan will occasionally 
be a clop ted. 

We l.>egin by rcjieating in this lorin a f<’w of our lormer .state- 
ments: --- 


'lAvo jioinls determine a line. 
Three points which are not in a 
line determine a plane. 

.A hue and a point w’ithoiit it 
determine a plane. 

Two lines in a plane determine 
a point. 


'I'wo planes determine a line. 

1'hrec planes which do not pass 
through a line determine a point. 

-A line and a plane not through 
it determine a point. 

I’w'O lines through a jioint 
detiTtnine a plane. 


These propositions show that it will be possible, when any figure 
is given, to construct a second figure by taking planc.s insteacl of 
points, and jxiints in.stead of j:ilanes. but lines where w'e had lines. 
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For instance, if in the first figure we take a phine and three ])oints 
in it, we have to take in the second figure a jioint and three ]>lanes 
througli it. The tliree points iti the first, together with the tliice 
lines joining them two aiul two, form a triangle; the three ])lanes 
in the second and their three hn(‘s ol intersection form a t iliedral 
angle. A triangle and a trihedral angle arc therefore reciprocal 
fignn’s. 

Similarly, to any figure in a jdane consisting of points and lines 
will corrosjiond a figure consisting of planes and lines passing through 
a point S, and hence belonging to the pencil which has S as ccsilre. 

file figure reciprocal to four points in spaie which clo mil lie 
in a jilane will consist of four planes which do not meet in a point. 
In this case e.ich figure forms a tetrahedron. 

J} 42. A'i other examples wc have the following : -- 
To a row is reciprocal an axial pencil, 

,, a fiat j)encil a fiat ])encil, 

,, a fielfl of ]>oints and lines „ a ])encil of ]danes and lines, 

„ the sjjace of jioints ,, the space ol ]dani‘S. 

J*'or llie row' consists of a line and all the ])oints in i1, reciprocal to 
it therefore will lx* a line w ith all planes tliroiigli it, that is, an axi.'d 
t>encil ; and so lor tlie other cases. 

rhis correspc)iKlenc<‘ of recijuocity breaks down, however, if we 
take figures which contain measurement in tlii'ir construction. For 
m‘-.tanc<-, there is no figure reciprocal to two ])l.ines at vi^hi 
because lliere is no segment in a row whit li has a magnitude as 
<lefinile as a right angle. 

We a«ld a few examples of reciprocal juopositions whit li arc easily 
])roved. 

Th'oicui . — If A, If, (', F) are Theorem.— If o, /i, 7, 5 ate 
any four points in sjiact*, and if four jdaues in space, and if the 
llie lines Alt and C'J) meet, then lines a/f and yb meet, llitui all 
.ill four ))r)inls lie m a ])lane, four jikines lit* m a jioinl (]>eiieil), 
hence al%(i A(' and IfD, a. well lieiite also ay and ytS, as w'tll .is 
as AD and DC, meet. ab and fiy, inetd. 

'riioorein. — If of tmv uitmhir of lines vet ry one mvcl^i vvrt y olhn ^ 
\ohiht all do not 

he in a f'Oint, then all lie in n lie in a jdanty then all lie in a 
fdanr. j'xmit {fyciuil). 

if 4 ^ h’et i})iot .il ligur€‘s as ex])lained lie both in spat'c of three 
dimensions. If the one is confined tti a ])lane (is ttirmt'd of eltunents 
which he in a ])l.uie), then the rt‘t iprtical figure is conlinetl to a pencil 
(IS foinied ot t lemcnts which ])ass through a point). 

Jfut there is also .a more spet ial jiiinciple ol du.dilv, aecortling to 
which ligLirt's are leeipiocal which lie both 111 a ])l.ine or botli m a 
])enc]l. Ill tlie ])lane we take jHuuts anti hues as tet ipioe.d elements, 
lor the\- liave this fundam<‘nt<il projierty in ctiminon, tliat two 
ejeinenl'^ ot one kind tleterinine tnie ot the oilier. In tin* jn'iicil, 
on th'* tithei hand, hues and ])l.ines h.ive to he taken as rt'eiproc.d, 
and heie it liolds ag.un tJial two lines or jdaues detennine one jilaiie 
or line, 

'1 hus, to one })lane ligure we can coiislnict one nt iprot'.d ligure 
in the ]»i.ine, aiul lo e.ich one ret.iproc.il figuie in a jieiicil, \Vt* 
mt'iition a tew of these. At first wo exphiin a few* naiiu's : — 

A figure ((insisting of 1/ ]u)ints A figiirt' consisting of n lines 
in a plane w ill he c.illeil .111 in a jilaiie will be called an «-sitIe 
n 

A figure consisting ol n plau''s A figure coiisi.stiiig of v lint*s 
in a jieiicil will he ciillcd ail in a jieiicil will he called an 
>/-fiat. 1/ edge. 

It will he untlerstood that an «-sido is difiereut from a polygon 
of n sides. 'Die latter lias sides of finite length and 11 vertices, tlie 
(ormer has sides all of mlinite extension, and every point wlieie 
two of tlie sides meet will he a vertex. A similar difference exists 
hetw’een a solid angle and an ;i-edge or an a-llat. We notice p.ir- 
ticukirly 

A four-point has six sides, of A four^side lias .six vertices, of 
which two and two arc* op])Ositc, which tw'O and two arc opposite, 
and three diagonal points, wliich aiitl three di.igoiial.s, wduch join 
are inter.s(*clions of opposite ojiposite vertices. 

.sides. 

A four-fl.it has six edges, of A four-edge lias .six faces, of 
wliieli two and tw'o are oj>])osite, whicli two and two are ojijio.sitt*, 
and thret* di.igonal ]>laues, wdiich and three diagou.il edges, which 
jiass through ofijiosite edges. art; intersect ions of opposite faces, 

\ four-side ]s usu.illy called a eoiiiplete tiuadnlat«*ial, and a four- 
point .a complete tjuadrangle 'I'he above notation, liowrevcr, .seems 
better adajited lor the statement of leciproc.d ])ioj>ositiou.s. 

!> ii- 

It a point moves in a ])l.iiie it If a line moves m a jilane it 
descrihes .1 jikine curve. enveioiies a ]»l.mc* curve (tig. i s) 

If a jil.iue moves in a luncil it It a line moves m a i>eiiciJ it 
en^’eloJles a cone. dt'sciihes a cone. 

A curve tlius appears as gener.ited eillicr hy points, and then we 
c.dl it a “ locus,” or hv lines, and tlien w'c call it an ” envelope *’ 
In tlie .same manner a cone, w'hich means lit re a .surl.tce, apjiears 
eilliei as the locus ot lilies jiassing through a fixed jioint, the ” vertex ” 
of the cone, or as the envelo]i(; of planes jiassing through tlie same 
point. 


To a surface as locus of points corresjionds, m the .s,Lme inanuer, 
a surface as envelojit: of ])l.in(‘s ; and to 

a curve in sji.'ice as locus of jiomts cor- W /xV'i ' 

resjionds a devtdojiable .surface .is eii- _ ' 

velo]ie of jilanes. ^ -y V 

It will he .seen fiom the above that ' > ‘ 

we may, by aid of the prmt'i}»le of // M ' 

dualit 3 % construct lor every tigure a ' 

ieci]irocal li.guie, and that to any ^ ^ ' 

projieity of the one a leciprocal ])io- ” ■ “*7 , 

perty ot the other will exist, as long p',,; jc 

as we consider only projieities winch 

depend upon nothing hut the jiositioiis and mlcrscction^ ol iIm* 
chlterent elt*nients and not u]»on me.ismemi iit 

J*'or such jiiojiositions it will theietore h«- mmet cs,s.vi \ lo ]ut»\e 
more than one of two n ciprocal tht oreiiis. 

(iKNKKAllON OF Cl KVI S AMI CONFS OF M COM) (>KI)| i; 

OK ShCOM) (1 ASS 

§ 45. Cfmits Tf W'e lia\e two j>roj(‘cti\'e ]>eiit ils in a ]'l.ine, 
corresponding ra\s will meet, ami tluir ])onit ot inleistct ion will 
constitute .some locus winch w'e have to iii\ cstig.itt . Jh t ipioi .dlv, 
it tw'o ])rojective rows in a ])line an* gi\en, then tin- liiu-s wliuh 10m 
corre.spondiiig ]>oints will en\ elope some 1 111 ve W<* juovf ImM 
Thcoiem. Tf two jiiojeclivt* Theoiem. It two ])io|ccti\e 
fl.it ]ii*acils lie in a iil.ine, hut row , lu* m a j>l.me, ln:I .ne 
aie lU'itlier in ])ersj)eclivc nor m-ithei m juispetinc noi on a 
t onct-nt lie, then the locus of common l>.u.i‘, 1 lieu tlit* i uv«iope 
Intel s‘ -el ions <»l coiTesjioiiding ol lint's joiumg coi n'spomhiig 
rays i.s ,l cui\e of tht* semnd jximts is a t ui \’e ot tin' sti-md 
i'ulei, Ih.il IS, no hue lonl.ims i/uss, tliat i'.. lliioii/h no jituiit 
mort' Him tuo junnls ot Hit' p.css mon* Hi.m two o! tlie 
lot us. envtio) 'mg hm * 

]‘n)of — We di.iw an\ line t. W'e t.dxt any jKiiiit T 

This ruts t'.ach ol llu' jx'nt'ils in a and join it to all lumits m i .nh 
low, so that we li.ivt* cm I two low. iin^ gi\cs two conceiiHic 
lows, ,ind tliese art' jiioJt'Ctu e ]ientils, wlmli .at' j»ioit ct]\e 
iM'C.iuse the jx'iuils aie pio- i.('('.nee Hie lows .nt' jin^'-cl i\ t'. 
jetiive. If corre'.pondmg mys It a hut' )oming t onespondmg 
ot the two ]>enci)s meet cm Hie ])oints m the tw'o lows p;ns«s 
line /, their mterst'cHon w'lll ht' a tlirougii ' 1 , it will ht' a line m llie 
]H)iiU m tile one uiw which One ])t'ncil winch tomcido'' with 
comcidt'S with its corn sjxmding its coriespomhng hue in the 
point in the otlu'i*. Hut two other. Ihil two ]>n)]ecti\ e ttm- 
projt'Clivt* lows on Hie same base centiic Hat juntils m the .same 
cannot )i.i\e mort* tlian two plant' t .iimot h.i\ e moie t li.in two 
]»oiui.s ol one coincident with lines ot oiir coim'itk'tit w iHi t In n 
then* corre pending points in Hie corres])Oiidmg line m tin- olht'i 
other (§ 34). (i5 34) 

It will lie st'OTi that tht' proofs art' it'ciproeal, ‘O that tin* out' nia\' 
be copied Irom the oHier by smijilN mleicha,U!gng Hit' woids jtomt 
.end line, lot us and (*nvelo]ie, row* and j»encil, and so cm. We shall 
therefore in jutiire ]irove .seldom more Hian one ol two retijuiical 
theorems, and often st.ile one theon m only, the leadt'i being n com- 
inendc’d to go through the reeiprfir.d proot l>v himst'If, ami to .suj'jily 
the lecipioc.il tJieorems wiieii not givt'ii 

§ .p». W'e .state the tlu'orems m the pent il rt'cijutx al to the last, 
without proving Hit in ■ — 

Theorem. — Tf Iw'o juojeclivc' Theotnn - Il two projKt.xe 
fiat jiencils are eoncenlqc, but axial peneds he m the '.irnt' 
are neither ])er.s]>e( (ive iior CO** jiem il (tlieir ;ixes meet m ;i 
planar, then the erivelo]ii' of the* ]M>mt), Imt are iieitht'r oei-ptc- 
pi.ines joining corresponding r.ays live iiorroaxi.il, tlun tlie lotus 
is a cone of the st'cond class ; ot Imt's joining corresjxmdmg 
Hi.it is, no line through the pl.tnes is a ctme ol the stiond 
common tentri' ront.iins more oidii ; tJi.il is, no ]»lam’ m Hie 
tlian two of the eiivelojang planes, la ncil cout.dns more Hum iwt 

ot thest* hm s. 

§ 47. Of tlieorems about cone.s of .secoml ordi r ami com of .si coiui 
U.uss w'c* .sludl state only very few. W't jumil out, liow’e\er, the 
lollowiug connexion bt*tweeii tlie emves and lone^ iimler cou- 
sicleicitiou : 

The hues widt h join any point Fvery ])lam' section ol a com' 
in space lo the ])omts on a curve of Hie .second older is ,l ciii\« of 
of the second ordtu lorm a cone Iht* second oidei. 
ot the .sectind order. 

Tlie jil.LiU's wiiich join any Every pk'ine section oi .1 . one 
])oint m sjxic* to the lines en- of the .set on d t l.iss is a iwisr ol 
velopiiig a curve ot the second the .second class. 
cla.ss <*nvti()jiL* lliemselx'es a com* 
ot the .second cla.ss 

Dy its aid, or hy the jirmrijile of duality, it will be t asj’ to obt.iin 
theorems about Hieni fioni the Hietnems about Hiefuive‘. 

W't* ]>rov(* fht tir‘,1 A curve of the set ond oider is genei.ittd liv 
two projectivt* jiencils These pemib, wle n loiiied to the ])omt m 
space, give re^e to two projectivt' a^ i.il ]ifU(ils, width gemi.itf Hie 
cone in cpiesiioii as the locus of the lines where corresjionding jianes 
me<*t. 
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§48. 

Theorem . — Tlic curve of second 
order which is generated by two 
projective flat pencils passes 
through the centres of the two 
pencils. 

Proof , — If S and S' are the two 
j»‘*ucils, then to the ray SS' or />' 
in the ]M*ncd S' corresponds in 
the pencil S a ray />, which is 
ditn*renl Irom p\ tor the ])encils 
aie not perspective. But p and 
p’ meet at S, so that S is a point 
on the curve, and similarly S'. 


Theorem . — The envelope of 
.second clas.s which is generated 
by two projective rows contains 
the bases of these rows as en- 
veloping lines or tangents. 

Proof . — If s and s* arc the two 
rows, then to the point or 1*' 
as a ]K3ml in 5' corresponds in .s 
a point r, which is not coincident 
with 1’', for tlie rows are not 
per.spcctive. But 1 * and P' are 
joined by s, so that s is one of the 
envidoping lines, and similarly 


It follows that every line in one of the two pencils cuts the curve 
in two points, viz. once at the centre S of the pencil, and once 
where it cuts its corresponding ray in the other jiencil. These two 
points, however, coincide, if tlie line is cut by its corresponding 
hue at S ilsell. The line p in S, which correspoinls to the line 
SS' in S', is therefore the only line through S which has but one 
point in common with the curve, or which cuts the curve in two 
unmident jiomth. Such a line is called a tangent to the curve, 
touching the lallt'r at the point S, which is called the “ point of 
contact.” 

In the .same manner we get in the reciprocal investigation the 
lesiilt that through every jioint in one of tin* rows, say in s, tw'o 
t.ingenls may be drawn to the curve, the one being 5, the other the 
line joining the point to its corresponding jioint in v'. There is, 
however, oni‘ juiint 1 * in for which these two liiu s coincide. Such 
a jioint in om* of tlie tangents is called the ” jxnnt of contact ” of the 
taiigi'iit. V\ e thii.s gel 

Theorem — 'lo tlie bin* joining Theorem . — To the point of 
the centres of the projective inter.s<‘ctiou of the bases of two 
jiencils as a liiu' in one jieiicil projective rows as a point in one 
coire.sponds in the other the row corresjionds in the other the 
tangent .at its centre. point of contait of its base. 

§ .pj. Two jnojective pencils are determined if three p;iirs of 
ioiresjiondiug hues are givi’ii. Hence if <»,, are three hues m a 
|iencil S|, and a,,, e„ the corresponding hues m a protect ivi* pencil 
S.J, the correspondence and therelore the curve of the .s(*cond order 
generated by the jioints ol iuter.section of f orre.sponding rays is 
(letermined. Of this t urve we know the two centres S, and 
anrl the three |Knnts 0^0,,, /</>.., f,ty, hence five jiomts in .dl This 
aii'l the recjpiocal con.sideratioiis enable us to .solve tlie Joliow’ing 
two problems . 

Problem 'I'o construct a curv<* Problem. — I'o construct a curve 

ol the second onlei, of whicli five of the .second class, of which, live 
points Sj, X, A, t' are given. tangents n, h, c are given. 

In Older to solve tlie left-hand problem, we take two of the given 
pomts, say b, and S.., as ceiities of pencils, 'these w^e make pro- 
jective by taking the lays /i,, c,, wliich join S, to A, B, C respec- 
tively, as corre.sjioudmg to tlie rays which join .S.j to A, B, C 

respectivi'ly, .so that tliree rays im*et their ('orre.spondnig rays at 
tin* given jiomls A, B, C. 'I'ins determines the corresjiondeiice ol 
the jM’iicils which wdll giMierate a curve of the second order pa.s.sing 
thiough A, B, (' and through the centres S, and S.^, hence througii 
tlie live given points, 'i'o lind more juunts on the* curve we have to 
construct lor au\’ ray lu S, the corresponding ray in S.^, This has 
been done in § ;<(.>. But we rejieat the construction in order to deduce 
lurtlier properties from it. We also .solve tlie right-hand problem. 
Here we select two, viz. n,, u., of the live given lines, «o, «, b, r, 
as bases ol two rows, ami tlie points A„ B„ Cj w’herc a, 6,~f cut w, 
as corresjiomhng lo the jioints A.^, B.j, Co whore a, fc, f cut 


We get then tin* lollowiiig .solutions of the tw'O jjrohlems : 


Thiough the jioint 
A draw' anv two lines, and u., 
(tig. Ki), tlie lirst M, to cut the 
jiencil S| m a row AB,(',, the 
other to cut the jiencil S.j m a 
low AlioC.,. These two rows wall 
be persjicctive, as Uie jioiiit 
«orre.sponds to it.self, and the 
I l ilt re of jirojectiou w'ill be the 
jioiiit S, wlicie the lines B,B.^ 
and C,C, meet To fintl now' lor 
any ray in Sj its corresj:)onding 
ray rfo <letermine the 

point Dl wheie f/, cuts //j, jiroject 
thi.s jioint liom .S to D.^ on tu .ind 
join S.J to D... 'Hus will be the 
recpiired ray </., which cuts d^ at 
some point D on the curve. 


§ 30. These constructions jirov 
iinjKirtant jirojierties of the curves 


Solution . — In the line a take 
any two points Sj and S.j as 
centres of jiencils (fig. 17)," the 
first Sj (AjBiCj) to project tlie 
row' 11,, the other S.^ (A0BX.J to 
project the row m.^. These "two 
jxMicils will be j)er.sjiective, the 
line S,.A, being the same as the 
corre.sjionding line S.^Ag, and the 
axis of Jiroject ion will be the line 
M, whicli joins the inter.section B 
of S,B, and S-JIg to the intersec- 
tion C of S,r, and To find 

now for any jioint D, in Wj the 
corre.sjionding jioint TK in we 
draw' S,D, .and jiroject" the jioiiit 
1) where this lin<* cuts u from S.^ 
to u,j. This will give the lequired 
Jioint Do, and the line d joining D| 
to D.. will be a new' tangent to the 
curve. 

■, win ri nghtlv interjiretcd, very 
in question. 


If in fig. 16 w’e draw' in the pencil the ray which passes 



Fig. 16. 


through the auxiliary centre S, it will he found that the corre- 
sponding ray A.> cuts it on u.,. 1 lence — 

Theorem. -In the above coii- Theorem -In the above con- 
struction the bases of the auxil- struction (tig. 17) the tangents to 
iary rows m, and u., cut the curve the curve Irom the centres of llie 
w'hcre they cut the rays S.,S .and auxiliary pencils S, and S.j are the 
SjS resjii'Ctively. lines which jiass through UnU and 

respectively. 

As A is any given point on the curve, and », any line through 
it, we h.ivi' solved the jiroblems . 

Problem.— To find thi‘ .second Problem. To find the .second 
jiomt 111 wincli .any line through a tangent wliiih can be diawii 
known jioinl on tbe cuive cuts from any point m a given tangent 
the curve. lo llic curve. 

It we determine m S, (lig. to) the r.ay corresjionding to the ray 
S«S, in S.2, we gid the tangent .it .S,. Similarly, we can determine 
the jioml of contact of the tangents «, or m* m tig. 1 7. 

§ 51. If five points arc given, ol whicli not three are in .1 line, 
then W'c can, as has just been .shown, ulways draw' a curve ol the 



second order through them; we select two of the points as centres of 
jirojechve pencils, and then one .such curve is determined. Tt w’lll 
be jiresently show'ii that we get alw'ays the .same cinve if two other 
points are taken as centres of jiencils, that thereiore five jioiuts 
determine one curve ol the .second order, and recijirocally, that five 
tangents det<*rinine one curve of the second cla.ss. Six jioints taken 
at random will Iheridore not lie on .'i curvi' ol tlie .second order. In 
order that this may be the case a certain condition has to be .s.iti.slied, 
and tins condition is easily ob- 
tained trom the construction m 
§49, fig. H w'e consider tlu‘ 
conic determined by tlie fivi* 

Jioints A, Sj, S.J, K, 1 ., then the 
point D will be on the curve if, 
and oulv if, the j)oint.s on Dj, S, 

D.^ be in a line. 

This may be stated difterently 
if we take AKS,DS.jL (tigs, ih 
and iS) as a hexagon inscrib(*d 
in the conic, then AK and DS.^ 
will be opjiosilc sides, so will be 
KS, and S.,L, as well as S,D and 
I. \. The "first tw'o meet in D._„ 
the others in S and D, respectively. We may therefore state the 
required condition, together with the recijirocal one, as follows : — 
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Pascal* sTheorem. — lfahexas:on Priattchon^s Theorem. — II a 
bt* inscribed in a curve ol the hexagon be circumscribed about 
second order, then the intersec- a curve of the second class, then 
lions of op]X)site sides are three the lines joiiiing opiiosite vertices 
points in a line. arc three lines meeting in a point. 

These celebrated theorems, which are known by the names of 
their discoverers, arc perhaps the most fruitful in the whole theory 
of conics. Before we go over to their applications we liavc to show 
that we obtain the sanic curve if we take, instead of S., S.,, any two 
other points on the curve as centres of projective pencils. 

§ 32. We know that the curve depends only upon the correspond- 
ence between the pencils Sj and Sg, and not upon the sjiccial con- 
struction used for finding new points on the curve. The point A 
(fig. 16 or 18), threugh which the two auxiliary rows wen- 

drawn, may therefore be changed to any other point on the curve. 
Let us now supjiose the curve drawn, .and keej) the points S|, Sjj. 
K, L and D, and hence also the point S fixed, whilst we move A 
along the curve. Then the line AL will describe a pencil about 
L as centre, and the point D, a row on S^D per.si>ective to the 
pencil L. At the same time AK describes a pencil about K and D.j 
a row j)er.speclive to it on S.^D. But by Pascal’s theorem D, and 
D.. will always lie in a line with S, so that the rows dt-scribed bv D, 
aiid Do are j)er.spective. It follows that the pencils K and L will 
themselves l)e projective, corresjionding rays meeting on the curve. 
This j:)roves that we get the same curve whatever jiair of the five 
given points we take as centres of j)rojectivc jiencils. Hence — 

Only one curve of the second Only one curve of the second 
order can be drawn which jiasses class can be drawn which touches 
through li^'e given ]>oints. five given lines. 

We have seen that if on a curve of the second order two jxunts 
coincide at .A, the lin<‘ joining them becomes the* tangent at A. 
If, therefore, a jioint on the curve and its tangent are given, this 1 
will be equivalent to liaving given two points on the curve. Simi- ' 
larly, if on tlie curve of second class a Ungeiit and its j>oint of 
(onbut are given, this will be equivalent to two given tangents. 

We ma\' therefore extend the last theorem : 

Only one curN’e of the .second Only one curve of the second 
order uin be drawn, ol w'hicli class can be drawn, ot which lour j 
lour jxmits and the tangent at one tang< ills and the point of contact | 
ol them, or three jioints and the at om* of them, or three tangents , 
tangents at two of them, are aiul the j^oints of contact at two | 
gnen. ol them, are given. 

§ 53. At the same time it h.is been jiroved : 

11 all jioints on a curve ol the All tangentsto a curveof second | 
second order be joined to any class are cut by any two ol 
two of them, tlien the two pencils them m projective row’s, those 
thus formed .ate projective, those being corresponding jioints which 
rays being corresjionding which lie on the same tangent Hence — j 
mei’t on the curve. Heme; — I 

'j'he cross-ratio of four rays The cros«-ratio of (he lour j 
joining .a jioint S on a curv(’ ol jioints in wdiich any tangent « is 1 
second order to four lixed points cut bv four fixed tangents a, //, ( , d 
.A, B, C, D in the curve is in- is independent of the jmsition ol 
dejtendent of the jiosition of .S, 77, and is called tlie cro.s.s-ratio of 

and is calletl the cro.ss-ratio of tlie the four tangents a, b, ( , d. 
four points A, B, C, D. 

If this cross-ratio equals - i If this cross-ratio ecjiials - 1 
the four jioints are said to be the four tangents are said to be 
four harmonic jjoints. four harmonic tangents. 

We have seen that a curve of second order, as generated by 
j'»rojective jiencils, has at the centre of each pcnieil one tangent : 
and further, that any jHiiiil on the curve may be taken as centre ol 
such pencil. Hence — 

A cur^’C' of second order has at .A curve of second class h.'is on 
every point one tangent. every tangent a jioint ol conbact. ! 

§ 34. We return to Pascal’s and J 3 rianchon's theorems and their * 
ajqiiications, and shall, as befote, state the results both for curves ! 
of the second order .and curvcjs of the second class, but jirove them j 
only for th<‘ former. 

Pascal’s theoiem may be used when five jioints are given to find 
more pomis on the curve, vi/. it enables ns to find the jioint where 
any line through one of the given jioiiils cuts the curve again It 
is convenient, in making use* of Pascal’s theorem, to iiumbei the 
points, to indicate the order in which they arc to be taken in forming ; 
a licxagon, wdiich, by the waiy, may be done in 60 different ways. ■ 
It w’ill be seen that 1 2 (leaving out 3) 4 5 arc ojijjosite sides, \ 
so are 2 3 and (leaving out 4) 3 0, and also 3 4 and (hsaving 1 
out 5) 0 I. ■ ■ I 

11 tlu' jioiiits 12343 are given, and we want a 6th jioint on a j 
line draw'll through i, we know' all the? sides of the hexagon w'lth 1 
the cxcejilion of 3 6 , and this is found by f\ascars thtjorem. ' 

If this line should hapjien to pass through i, then 6 ancl 1 coincide, I 
or the line 6 i i.^ the tangent at i. And ahv.ays if two consc-culive , 
vertices of the hexagon aj^proacli nearer and nearer, then the side • 
joining them will iiltimalcly become a tangent. ! 

We may therefore consider a pentagon inscribed in a curve of , 
second orclcr and tlie tangent at one of its vertices :ts a hexagon, 1 
and thus get the theorem : 


Every penbagon inscribed in a Every pentagon circumscribed 
curve of .second order has the about a cm ve of the second class 
j^roperty that the intersections of has tlic property that the lines 
two pairs of non-consccuti\'e wdiich join tw'o jiairs of non- 
sides he in a line with tlie jioint consecutive vertices meet on that 
where the fifth side cuts the tan- line which joins the fifth vertex 
gent at the opposite vertc.x. to the point of contact of the 

ojiposite side. 

This enables us also to solve the following j’lroMoins. 

Given five points on a curve of Gixen fne tangents to a cui*vc 
second order to construct the of seuuid class to construct the 
tangent at any one of them. jioinl of contact of an> one of 

tliem. 



Fic;. T«;. 


If two jiaiis of ad)acenl vertices coincule, the hi x, agon Incomes .i 
(|uadnlateral, w'lth tangents at two vertices. These w-e taUi- to b< 
opjiosite, and get the following theorems : 

If a quadrilateral be mscnlx'd If a tjuadrilaternl be circum- 
in <1 curve of second order, the s( ribed about a curve of second 
iiiterset turns of ojijiosite sides, class, the lines joining oj)jx)Site 
ami also the intersections of the vertices, and also the liiu'S joining 
tang<‘nls at o|>]>osite vertices, lie jxiints ol coiibu t of ofqxr^ite 
in a lm(‘ (fig. 10). sides, meet in a jioint. 



Fic;. 20 


If w'e consider the hexagon made up of a inangle ami the t.TingtMn.s 
at its vertices, we get — 

If a triangle is inscribed in a II a tn.mgle be circumscribed 
curve of the second order, the about a curve of second class, 
jxnnbs in which the sides .are cut the lines which join the vertices 
bv the tangents at the opjiosite to the jwinls of contact of the 
vertices meet in a point. ojijx) ite ides meet in a point 

(hg. 20). 

J5 55 ’ these theorems, thoM* about the (juadnkiterai give rise to 
a number of others. Four jKunts .V, B, , 1.) may in three, dilfen'iit 
w.ays be formed into a (juadrilater.al, for we may take them in Ihe 
order ABCD, or ACBD, or ACDB, so that either of the points 
B, (', D may be taken as the vortex opposite to A. Accordingly we 
mav apply Ihe theorem in three diffcaent ways. 

I.et .A, B. C, D be four points on a curve of second order (fig. 21;, 
.and Jet us take them .as forming a cjuadrilateial by taking the jioint'. 
in the order .\BCD, .so that A, C and also B, 1) are jiair.s ol oyiiiosite. 
vertices. Then P, Q will be the points where opposite side., meet, 
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and K, F the interaociions of tangents at opposite vertices. Tho 
four points 1^, (J, E, F lie therefore in a line. The quadrilatoil 
ACBD gives us in the same way the four points Q, R, Ci, U in a line, 
and the quadrilateral ABDC a line containing the four points R, P, 
I , K. These three lines form a triangle Py R. 

Ihe relation between Uie ])oints and lines in this figure may be 
tixpreased more cleai ly it we consider AJ 3 CD as a four-point inscribed 
in a conic, and the tangents at these j>oints as a foui-side circumscribed 
al>uut it, - VIZ. it will be seen that P, Q, R are the diagonal points 
of the four-point ABCD, whilst the sides of the triangle PQR arc 
the diagc^nals of the circumscribing four-side. Hence the theorem — 
Any jour-point on a curve of the second order and the four-side 
formed hy the tangents at these pomts stand in this relation that the 
diagonal points of the jour-point he in the diagonals oj the jour-side. 
And conversely, 

If a four-point and a circumscribed four-side stand in the above 
relation, then a curve of the second order may be described which passes 
through the four points and touches there the four sides of these figures. 

'fhat the last part of the theorem is true follows from the fact 
that llie four points A, B, C, D and the line a, as tangent at A, deter- 



mine a curve of tlie second onler, and lh“ tangiMits to this curve at 
the other j)oints H, C, D arc given by the construction which leads 
to fig. 21. 

'I'he theorem reciprocal to the last is — 

Any four side cirrumst nhed about a curve of second ilass and the 
four-point formed by the poinl'i of contact stand in this relation that the 
diagonals of the fotn^side pass through the diagonal points oj the 
four-point. .\nd conversely, 

If a f<mr-side and an insiribed four-point stand in the above relation, 
then a i tore of the seiond class may be desmbed which tomhes the sides 
of the join -side at the points of the four -point. 

S'i- *1 he toin-]>oint and tlie foiir-si<U* in the two reciprocal 
theorems are alike. Hence if we have a four-juunt ABt'D and a 
four-side abid rclatetl in the manner described, then not only may 
a curve of the second ordiT lie drawn, but also a curve of the second 
class, which both touch the lines a, b, c, d at the points A, B, C, 1). 

The curve of secoiul order is already more than determined bv the 
IKiints .V, B, C and the tangents a, b, c at A, B and C. The point D 
may therefore lx* any ])oint on this curve, and d any tangent to the 
curve. On the other hand the curve of the second class is more 
than determined by the three tangents a, b, c and their points of 
lontact A, B, C. so that d is any tangent to this curve. Tt follows 
that every tangent to the curve of second order is a tangent of a 


curve of the .second class having the same point of contact. In 
other words, the curve of second order is a cur\'e of second class, 
and vice versa. Hence the important theorems — 

Everv curve of second order is Every curve of second class is a 
a curve of second class. curve of second order. 

The curves of second order and of second class, havmg tlms been 
proved to be identical, shall henceforth hv called by the common 
name of Contes. 

For these curves hold, therefore, all properties which have been 
proved for curves of second order or of second class. We may 
therefore now state Pa-scal's and Brianchon’s theorem thus — 

Petscal’s Theorem. — If a hexagon be inscribed in a conic, then 
the intersections of opjiosite sides lie in a line. 

Brianchon's Theorem. — If a hexa gon be circumscribed about a 
conic, then the diagonals forming opposite centres meet in a point. 

§ 57. If we suppose in fig. 21 that the point D together with tlu* 
tangent d moves along the curve, whilst A, B, C and their tangent. s 
a, 6, c remain fixed, tlicn the ray DA will de.scribe a pencil about 
A, the point y a proj-cctive row on the fixed line BC, the point F 
tlic row b, and the ray FF a pencil about 3 ^. But EF passes alw'ays 
through Q. Hence the pencil described by AD is projective to the 
jiencil described by EF, and therefore to the row described by F on 
h. At the same time the line BD describes a pencil about B pro 
jective to that described by AD (§ 53). Therefore the pencil BD 
and the row F on b are projective. Hence — 
i If on a conic a point A he taken and the tangent a at this point, them 
the cross-ratio of the four rays which join A to any four points on the 
curve IS equal to the cross-ratio of the points in which the tangents at 
these points cut the tangmt at A. 

§ 58. There arc tlieorem.s about cones of second order and second 
class in a pencil which are reciprocal to the above, according to § .^3. 
We mention only a few of the more important ones. 

The locus of intersections of correspemding jilanes in tvxo j>i‘o- 
lectivt! a.xial ]>encils whose axes meet is a cone of tlie .second order. 

The env<‘lope of planes which join corresponding lines in two 
j>roj(‘ctive flat ]>encils, not in the same plane, is a cone of the second 
class. 

rones of second order and cones of second class are identical. 

Every plane cuts a cone of the seconri order in a conic. 

A cone of second order is uniquely determined by five of its edge^ 
or by five of its tangent planes^ or by four edges and the tangent plane 
at one of them, (<>r. &c. 

J*ascal's Theorem.— If a .solid angle of six faces be inscribed in :i 
cone of the second order, then the intersections of opposite fac.es 
are three lines in a plane. 

linanchons Theorem. — If a solid angle of six i‘dg(‘s be circum- 
scribed abont a cone ol the second order, Iheit the planes through 
opposite edges meet m a line. 

iiach of the other theorems about conics may be stated for cones 
of the second order. 

§ 50. Profettive Definitions of the Conics. — We now consider tlie 
shape of the conics. We know that any line m the plane of the conic, 
and hence that the line at infinity, either has no point m common 
with the curve, or one (counting for two coincident point .s) or two 
dislincl points. If the line at infinity has no point on the curve the 
latter is altogether finite, and is called an Ellipse (fig. 21). If the line 
at infinity has only one point in common with the conic, the latter 
I'Xtends to infinity, and has the line at infinity a tangent. It is 
(;alh)d a Parabola (fig. 22). If, lastly, the line at infinity cuts the 
curve in two points, it 
consists of two seiiarati' 
parts which each extend 
m two brandies to the 
points at infinity where 
they meet. The curve Is 
in this cast; called an 
Hyperbola (see fig. 20). 

The tangents at the 
two points at infinity 
are finite because the 
line at infinity is not 
a tangent. They are 
called Asymptotes. The 
branches of the hyper- 
bola approach tliesc lines 
indefinitely as a point on 
I the curves moves to in 
Unity. 

§ f)0. That the circle 
I belongs to the curves of 
: the second order is scon 
I at once if we state in 
j a slightly difterent form the tlicorein that in a circh all angles at 
the cirrnmfcrencn standmg upon the same arc are equal. If two 
I points Sj, Sjj oil a circle he joined to any other two points A and B 
■ on tlu' circle, then the angle incliKh'd by the rays S^A and S,B is 
, etpial to that between the- rays S^,.\ aiul S.^B, .so that as A moves 
! along the circumference the rays S.A and SjA describe equal anti 
' therefore projective pencils. The circle can thus Ix' generated by 
two ]>ro]ectivc ]>encils, and is a curve of the second order. 
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If wt? join a point in space to all points on a circle, wo jajet a (circular) 
cone of the second ord(T (§ 43). Every plane section of this cone is a 
conic. This conic will be an ellipse, a paraliola, or an hyperliola, 
according as the line at infinity in the plane has no, one or two ^xnnts 
in common with the conic in which the plane at infinity cuts the 
cone. It lollows that our curves of second order may be obtained 
as sections of a circular cone, ami that they are identical with the 
“ Conic Sections " of tlic Greek mathematicians. 

§ Oi. Any two tangents to a parabola are cut by all others in 
projective rows ; but the line at infinity being one of the tangents, 
the jioints at infinity on the row's arc corresponding points, and the 
rows therefore similar. Hence the theorem — 

The tangents to a parabola cut each other proportionally. 

AND 1*01 AR 

§ 6?.. We return once again to fig. 21, whicli we obtained in § 55. 

If a four-side lie circumscribed about and a four-pomt inscribt‘<l 
in a conic, so that the vertices of the .second are the points of contact 
of the sides of tin; first, then the triangle formed by the diagonals 
of the first is the same as that formcfl by tli(‘ diagonal points of the 
other. 

Such a triangle will be called a polar-triangle of the conit., .so fliat 
l^QR in fig. 21 IS a polar-triangle. It has the property that on the 
safe p oppiositc P meet the tangents at A and B, and also those; at t' 
and 1 ). Erom the lainnonic pro])i‘ities of four-points and fotir-.sidi s 
it follow'S further that the points T., M, where it cuts the lines AB 
and Cl), an* harmonic conjugates with regard to AB and CD 
res]n*cfiv'cly. 

11 the point 1* is given, and wc draw' a line through it, cutting 
the conic in A and B, then tlie j-ioint Q harmonic conjugate to 1 ' 
with regard to .\B, and tlie point H where the tangents at A and B 
meet, are fletermin<‘d But tliey lie both on p, and therefore this 
line is dctenumecl. It we now draw’ a second line through F', cutting 
the conic in C ami 1 ), then the point M harmonic conjugate to i* 
with regard to (T), nml the jioinl G where the tangents at C* and J) 
meet, must also he 011 />. As the lirst line through P aheady deter- 
mines />, the second imiy be any line through i\ Now' every two 
lines tliroiigh P deteriTune a ioiir-jiomt ABCD on tin; conic, and 
therefore a polar-tnangle which has one vertex at P and its opjiosite 
side at p. This result, together with its reciprocal, gives the 
theorems 

All polar-triangles which have cne vaitev in common have aho iht 
opposite side in common. 

Alt polar-triangles which have one side in (ommon have also the 
opposite vertex in common. 

§ (>3. To any point P in the jdane ol, luit not on, a conic corresponds 
thus one line p as tlie .side ojijiosite to J’ m all jiolai -triangles which 
have one vertt?x at P, and r<‘( ijiiocally to eveiy line p corresponds 
one ])Oiiit I* as the vertex opposite to p 111 all tii.ingles v\hich liave /> 
as one .side. 

We call the line p the* polar ol P, ami the point P the pole ol the 
line p with regal d to tin* conic. 

If a jioiiit lies on tln‘ conic, we ciall the tangemt at that j>oint its 
polar ; and recijnocally wc call the jioint ol contact the jiole ol 
tangent. 

1} (>4. Eroin these di-fmitions and former re.sults follow- 

d'lif polar ol anv point P not 1 'he jiole ot anv lim* p not a 
on the conic IS a line /J, which has tangcnit to the conic is a jioint 


the following jiroperties . 


through 


J^, whicli I1.1S the loJlowing jno- 
]M’i ties . — 

1 01 all lines through a jMimt 


§ b5- second property of the polar or pole gh'es rise to the 
theorem — 

Erom a in tlie pliuio of a A line in the plane of a conic 
conic, two, one or no tangents has tw’O, one or no points m 
may bo drawn to the conic, common with the conic, accord 
according as its j>olar has two, ing as tw’o, one or no tangents 
one, or no jioints in common wath can be drawn from its poU* to the 
the ciirvi*. conic. 

Of any point in the jilaiie of a conic we say that it wa.s without, 
on or within the curve according as tw’o, one or no tangents to the 
curve pass through it. The points on tin; conic sejiarate thost* within 
the conic from those without. That this is true tor a circle is known 
from elementary geometry. That it also holds for other conics 
follows from the fact that every conic may bo considt'red as the 
projection of a circle, w'hich will l>e proved later on. 

I'he fifth property of pole and polar stated m § 64 shows how 
to find the jiolar of any jioiiit and the f/olr of an\' line bv' aid of the 
straight -etige only. Practically it is often convenient to draw three 
secants through flu- pole, and to dotennme onJv one ol tlie diagonal 
jioints for two of the four-points formed by pairs of these lme.y ami 
the conic (fig. 22). 

These constructions also solve the problenv— 

EYom a jiomt witliout a coni»', to dr.iw the two laiigrnls to the 
conic by aid ot the straight-edge only. 

For we need only draw' the polar of the jiomt 111 order to find the 
jioints of contact, 

§ 60 . The jirojierty of a polar-triangle may now' be stated thu.s-- 

In a polar-triaugle each side is the polar ol the opposite vertex, 
and each vertex i.s the pole of the opposite side. 

Tl P is one vertex ol a jiolar-tnaiigle, llieii the other vertices, 
and R, lie 011 the jioUr />of J*. Om; of these vertices we may choose 
aibitranlv. I'or if irom 
any point 1} 011 the polar x 
a Secant bt‘ drawn cutting 
the* tonic in A ami D (fig. 

23). anti if tlie lines joining / \\ ^ \ 

tlH‘s(* jioinls to P cut the j \\ \ f 

conic again at B ami f\ I \\ ’ \ 

IhtMi the line JF' W'ill jiass \ \ \ ' \/ 

through n. IltMice and \ \ \ 

O are two of the vertices \ \ \ ^ , 

on the ]>olar triangle whicli \ \ \ //j 

IS (iidermined by the foni- ' x -A— / I X 

point .ABCD. The thinl ^ 

vertex R lies also on tlu* - — -.fi-*' 

line/s It follows, Ihereltire, '^A 

If Kj is a point on the pot a) \ / 

of P, then J' fs u point on the 
polar of Q) anti reciprocally, 

If tj IS a line thiough the 

/»f»/c of p, then j> is a hue 23, 

through the pole of fj 

This is a very important tlietirein. It may also be st.ited 
thus - 

If a point moves along a line describing a row, tis f>olar turns al/out 
the pole of the line describing a pemil. 

This pern it is projective to the row^ so that the cross-iaiio of font 
poles in a row equals the cro.ss-ratio of ify font polars, which bass 
through the pole of the row. 

'Jo jiroce the last jiarl, let us siijijiose that P, A and B in fig. 23 


winch cuts the t tunc, the polar on /> from wdncli two tangents 
ol P contains the harmonic con- may be drawn to the come, the 
jugate ol P with regard to tlio.se pole P t ontaius the line which is 
points oil the conn . harmonic con|ugate to p, with 

regartl to the iwtj tangents. 

2. It tangents can be draw'll 2. If p cuts the conic, the 

from P, then j)Oiiits ol contact lie tangents at the iiilei seclums 
on p. meet at T*. 

3. Tangents drawn at the 3. The point of contact of 

points w'here any line through P tangents drawn from anv jioiiit 
cuts the conic meet on /> ; ami on p to the conic he in a line with 
convcr.sely, 1* ; and conversely, 

4. If from any point on /?, 4- Tangents drawm at points 

tangents be draw-n, their jioints where any line through P cuts the 

of contact will lie in a line with P. conic meet on />. 

5. Any four jioiiit on the conic 5. Any four-side circum.scribed 
W'liicli has one diagonal point at about a conic which has one 
I* has the other tw'o lymg on />. diagonal on' /> has tin- other two 

meeting at P. 

The truth of 2 follows from i. If T be a jiomf where p euls the 
conic, then om‘ of the ])oinls w'here PT cuts the come, and w'hicli 
arc liarniomc conjugates with regard to PT, coincides with T ; heiici* 
the otluT docs -that is, IT touches the curve at T. 

Thai 4 is true follows thus : If we draw from a point H on the 
pohir one tangent a to the conic, join its point of contact to the 
l>ole P, determim* the second jioint of intersi'ction B ot this line with 
the conic, and draw' the tangent at B, it will jiass through H, and 
will therefore be the second tangent which maybe di’awn from II to 
the curve. 


remain fixed, wliilst n moves along the ]x>lar p of 1*. i'his w'jli 
make CD turn about P ami move R along p, whilst ( >D ami RD 
describe projective jjencils about A ami B. Hciu e n and R descrilM* 
jrrojeclive rows, and Inuici* J*R, which is tlie ]>ohii ol dc-scribes a 
pern il projective t(» eithei. 

§ 67. Tw'o points, ol which one, ami tlu-retore each, lies on the 
]>olar of the o1he*r, are .said to be i on jugate with regard In the ionic , 
and tw'O lines, ol which one, and therelon* each, jiasses ihrougb the 
pole of the other, are said to lx‘ ennjugatr with regatd to the conu 
Hence all points conjugate to a point lie on the jioJai of P ; all lines 
conjugate to a line /> juUkS through tie* jnile of p. 

If the line joining tw'o conjugate poles the conn , then tin; 
poles are Inmnonic conjugates with regard to the jiomts of inter- 
section : hence one lies within the other without the conu , and all 
l>oints conjugate* to a jxunl v^’ithin a conic he without it. 

Of a polar-triangle any two ver1irc,s are I’oiijiigate ]»ol('s, any two 
sides conjugate lines. If, Iherelore, one sule cuts a coiiu , llien 
one of the two verticc's which lie on thi-> side is witliin and llu* othiT 
without the conic. The vert»-\' o|)|>c»site Ihi.s sub* lies als«) vvilhout, 
for it is the pole c>f a line which euls the curve. In tins ease there 
fore one vertex lic'^ within, the other two without. 11, on ihe 
other hand, we begin with a side which does not cut tlie conic, 
then its pole he^* within and the other vertices without. Hence - 

Every polai -triangle lias one and only one vertex witinii tlie conic. 

We add, without a proof, the theorem — 

'J he lour jioints in which a conic is cut by two conjugate jjoliirs 
are four liarmonic points in the conic. 

§ 6H It two conics intersect in four points itliuy cannot liave 
more points in common, ^ 52), there* exists one and only one 
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four-point which is inscribed in both, and therefore one polar- triangle 
common to botli. 

Theorem. — Two conics which intersect in four points have always 
one and only one common polar-triangle ; and reciprocally, 

'I'wo conics which have four common tangents have always one 
and only one common polar- triangle. 

Diamliers and Axes or Conics 

§ 6g. Diameter*;. — 'Fhc theorems about the harmonic properties 
of poles and ])olars contain, as special cases, a number of important 
metrical ])roperties of conics. These* arc obtained if either the pole 
or the polar is moved to infinity, — it being remembered that the 
harmonic conpigate to a po'iil at infinity, with regard to two points 
A, B, IS the middle point of the segment AB. The most important 
jiropcrtics are stated m the following theorems : — 

The middle fwints of fmvalhl (hords of a conic lie in a line — viz. on 
the polar to the point at inpmtv on the parallel chords. 

This line is called a diameter. 

The polar of every point at infinity is a diameter. 

The ianments at the end points of a diameter are parallel, and are 
parallel to the t hords hiseitcd by the diameter. 

All diameters pass ihrottfjh a lommon point, the pole of the line at 
infinity. 

All diameters of a parabola are parallel, the pole to the line at 
infinity being the point where the curve touches the line at infinity. 

In c.'ise of the ellipse and hyperbola, the pole to the line at infinity 
is a finite point calhsl the tcntve of the curve. 

A centre of a conic bisects every chord through it. 

The centre of an ellipse is within the curve, for the line at infinity 
do<‘s not cut the ellipse. 

The (eutre of an hyperbola is without the ttirve. becau.se tlie line at 
infinity cuts the curve. Hence also — 

Trow the centre of an hyperbola two tangents can be drawn to the 
curve whuh have their point of lontatt at infinity. 7 ‘hese a»e called 
Asyniptotc*i 3<i). 

lo consiruii a diameter of a conic, draw’ two parallel chords and 
join their iniddh* ]>nints. 

/<» find the ccntie of a conic, draw two diameters; their intei- 
sec'tion will be tlie centre. 

§ 70. Conjiu’atc Diameter^. — \ jiolar-triangle W’ltli one v<Ttex at 
till' centie will ha\’e the opjiosile side at iiihnity. The oth<‘r Iwci 
ides jiass through the c<‘ntre, and aie called lonju^ate diameters, 
each hi ing the ])olar of tlu* point at infinity on the other. 

Of two ion jugate diamcU'ts eaih bisriis the chords paraltcl to the 
vthei , and if one t n/n the lurvc, the tangents at its ends are parallel to 
Iht other diameter. 

Fiirtliei — 

hlvery paiallcloetiam inscribed in a tonu has its sides parallel to 
two (onjitf^aic diamctci < ; and 

Evci V f'lii al/cloQram t in umsutbed about a ionic has as diagonals two 
I onjui^atc diameters. 

This will be seen by considering the parallelogram in the first 
case as an inscribed four-point, in the other as a circumscribed 
tour-side, and determining in each case tlie corresponding polar- 
triangle. The first iiiav also lx* enunciated thus — 

The lines whuh join any point on an elit/Ksc or an hyperbola to the 
ends of a diameter air panillcl to two conjugate dtameteis. 

t} 71. If every diameter is perpendteuiar to its conjugate the conit ks 
a cm Ir. 

h'ni the lines which join the ends of a diameter to any jioint on 
the curve include a right angle. 

A ionic whuh has more than one pair of ion jugate diameters at tight 
angles to each other is a cinlc. 

Let AA' and BIV (fig. 24) be one ])air of conjugate diameters at 
right angles to each other, CX ' and PD' a second jiair. 11 w’o draw 

through the end point A of one 
diameter a chord AP parallel to 
DP', and join 1 * to A', then PA and 
PA' are, according to § 70, parallel to 
two conjugate diameters. But P.V is 
parallel to DD', licence 1 *A' is parallel 
to CC', and therefore P\ and 1 *A' 
A are perpendicular. If W’e further 
draw the tangents to the conic at A 
and A', these will be perpendicular 
to AA', they being parallel to the 
conjugate diameter BB'. We know 
thus five’ points on the conic, viz. the 
points and A' with their tangents, 
and the ]>oiiit P. Through lhe.st? a 
Fig. 2.p circle may be drawm having AA' a.s 

diameter ; and as through five points 
one conic only can be diaw’ii, this circle must coincide with the 
given conic. 

§ 72. A.\es. — Conjugate diameters perjieiidiciilar to each other 
aie called a.xcs, and the points w'hcre they cut the curve vertices 
of the conic. 

In a circle every diameter is an axis, everv point on it is a vertex ; 
and any two lines at right angles to each other may be taken as a 
pair ol axes of any circle which has its centre at their intersection. 



If wc descrilxj on a diameter AB of an ellipse or hyperbola a circle 
cx>ncentric to the conic, it will cut the latter in A and B (fig. 25). 
Each of the semicircles in which it is divided by AB w'ill be partly 
within, partly without the curve, and must cut the latter therefore 
again in a point. The circle and the conic have thus four points 
A, B, C, D, and therefore 
one polar- triangle, in com- 
mon (§ 0»). Of this the 
centre is one vertex, for 
the line at infinity is the 
polar to this point, both 
with regard to the circle 
and tlic other conic. The 
other two sides are con- 
jugate diameters of both, 
hence perpendicular to 
each other. This give.s — 

An ellipse as well as an 
hyperbola lias one pair of 
axes. 

This rea.soning shows at 
the .same time how to con- 
struct the axis of an ellipse 
or of an hyperbola. Fig. 25. 

A parabola has one axis, 

if we define an axis as a diameter perpendicular to the chonls 
which it bi.sccts. It is easily con.structed. The line which bisects 
any two parallel chords is a diameter. Chords perpendicular to it 
will be bisected by a parallel diameter, and this is the axis. 

§ 73. The first part of the right-hand theorem in § 64 may be 
stated thus : any two conjugate lines thnnigh a point 1* w’ithoul a 
conic are harmonic conjugates w'itli regard to the tw'o tangents 
that may be drawn from P to the conic. 

If we take in.stead of P the centre C of an hyperbola, then the 
conjugate lines become conjugate diameters, and the tangents 
a.symj) totes. Hence — 

Any Iwo eon jugate diameters of an hypeihola are harmonii conjnguti s 
ivith regard to the asymptotes. 

As the axes are conjugate diameters at right angles to one anolhei , 
it folio w’s {§ 23) — 

The axes of an hyperbola bisect the angles hohvrcn the asymptotes. 

Let 0 he th( centre ol the hyperlioJa (fig. 20 ), / any secant wJiii h 
I uls the hyperbola in C,D and the asymptotes in E,F, then the 
line CM which bisects the chord CD is a diameter conjugate to the 


Fig. 26. 

diameter C)K wdiich is parallel to the sicant t, so that OK and CM 
are harmonic w’ith regard to tlie asymptotes. Tlie point M there- 
fore bisects EF. But bv construciion M bisects CD. It follows 
that DE — EC, and ED = CF ; or 

On any secant of an hyperbola the segments between the curve and the 
asymptotes are equal. 

If the chord is changed into a tangent, this gives — 

The segment between the asymptotes on any tangent to an hyperbola 
is bisected by the point of contact. 

The first part allows a simple soluti«.)n of the problem to find any 
numlM’r of jioints on an hyjicrbola, of which the asymptotes and one 
point aie given. This is equivalent to three points and the tangents 
at tw’o of them. Tliis construction requires measurement. 

' § 74. For the parabola, too, folkiw’ some metrical properties. A 

diameter PM (fig. 27) bi.sects everv chord conjugate to it, and the 
]>oIe P of .such a chord BC lies on the diameter. But a diameter cut.s 
the parabola once at infinity. Hence — 

The segment PM which joins the middle point M iff a chord of a para- 
bola to the pole P of the chord is bisected by the parabola at \. 

$ 75. Two a.symptotes and any two tangents to an hyperbola 
may be considered as a ijuadrilatoral circumscribed about the 
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hyperbola. But in such a (luaclrilateral the intersection.s of the 
rliagonals and the points of contact ol oppo.site sides lie in a line 

(§54). If therefore DEFG 
(fig. 28) IS such a quadri- 
lateral, then the diagonals 
DF and (iE will meet on 
the line which joins the 
points of contact of the 
asymptotes, that is, on the 
line at infinity ; hence they 
are parallel.’ i‘rom this 
the 1 olio wing theorem is 
a simple deduction : 

All triangles formed bv a 
ianiienl and the uftvmptoies 
of an hyperbola are equal in 
area. 

If we draw at a point 
(fig. 28) on an hyperbola 
a tangent, the part HK 
between the asymptotes 
Fig. 27. bisected at P. The 

parallelogram PQOQ' 
formed by tin* asymptotes and lines parallel to them through 
P will be half the triangle OHK, and will theretore be con- 
stant. If we now take the asymptotes OX and OY as oblique 




axes of co-ordinates, the lines OQ and QP will be the co-ordinates of 
F, and will satisfy the equation v i' = const. 

Far the asymptoteb a.\es of co-ordinates the equation of the hyperbola 
is .iv = const. 


which, according to § 15, equals (AB.D'D) ; so that the equation 
becomes 

(AB.CD)=:.(.AB,D'D). 

This rccpiires that C and 1>' coincide. 

77. Two projective rows on the same base, which have the above 
projierty, that to every point, whether it be considered as a point in 
the one or m the other row, corresponds the same jioint, are said 
to be in involution, or to form jin involution ot ]»oints on the line. 

We mention, but withoul prfiving it, that any two juojective 
rows may be placed .so as to form an involution. 

An involution may be said to consist of a row of pairs of points, 
to every point A cbrn‘si>onding a ]ioint A', and to A' again the 
point A. TIie.se points cire said to be conjugate, or. belter, one jioiiit 
is ti nned the “ mate " of the other. 

From the definition, according to vldch an involution may be 
considered as made up of two ])rojective rows, follow at onet* the 
iollowing important properties : 

1. The cross-ratio of four jioiiits equals that ol tlie lour conjugate 
])oints. 

2. It we call a point which coincides with its mate a " focus " 
or ** double ])oint " ol the involution, we may say: An involution 
has either two foei, c^r one, or none, and is called Respectively a 
hyperbolic, jiarabolic or elliptic involiiticm .yp. 

3. In a hy]H*rboli< involution any tveo conjugate jioints an- 
harmonic conjugates with rc'gard to the two foci. 

For if A, A' be two conjugate points, Fj, h'-j the two loci, then 1») tin- 
]K)i!its I'j, /\, A' in the one row* corresjioncl the ])oinls 1 ‘,, F.., A', A 
111 the otht‘r, each focus corresponding to itself llimce (I*',!’’.., A \') 
(F‘,h' , A 'A) - that is, we may mlcTchiingi* the two points ;\A' without 
altering the valiue ol tlu' eros.s-ratio, which is the tharacteristic 
pro}H*rty ot harmonic conjiigati's fjj iS). 

4. The point lonjugate to the point at infinity is tailed the 
“ centre " of tin* iinohition l-.vei) involntion has a <entre. iinle.*is 
the point at infinitv be a focus, m whu h lase wc* may s,i\ that 
the centre is at inlinilv. 

In an hypHTbolu involution the centre is the middle jKjint between 
the foci. 

5. The product of the distaiaes ot two lonjugate jioints A, A' 
from the centre O is lonstani : ( >A . ( 1 . 

For let \, ‘\' and B, B' be two jiaii's oi conjugate points, () the 
centre, I the point at infinity, thc*n 

(AB, OT)^ fA'B', lO), 
or 

OA . OA'. OB . OB'. 

In order to determine tin* dntaiu'es ot the loci tiom tin* centre, 
we write I'‘ lor A .Uld A' and get 

OF“ = i : OF= 1. 

I-Ience il i is po.sitive OF is leal, and has two values, equal and 
opposite. 'J'he involution is hyjierbolic. 

If / o, OF=:o, and the two loci botli coincide willi tlie t(‘iitre. 

If ^ is negative, becomes imaginary, and there aie no foci. 
Hence we may write — 


Involution 

§ 7(1. It we have two projec tive row’s, .ABC on u and A'B'('' on 
n\ and jilace their bases on tin* .same line, then each ]ioint in this 
line counts twice, once as a ]>oinl m the row’ u and once as a point 
in tlic row u'. In fig. 20 w'c* denote tlie points as points in the one 
row by letters above the line A, B, C . . ., and as points in the .second 

row by A', B', (’'... below’ the 
A B line. 'Let now .A and B' be the 

' I "-" ■ same point, then to A w’lll corre- 

B’ .spend a jiomt A' in the second, 

Fig. 29. ‘iiKl to B' a point B in the first 

row. In general these points A' 
and B will be different. It may, however, happen that tliey coincide. 
Then the correspondence is a jieciihar one, as the Iollowing theorem 
shows : 

If two projective rows lie on the same base, and if it happens that to one 
point in the base the same point (orresponds, whether wc tonsider the 
point as belonging to the prst or to the second row, then the same will 
happen for every point in the base — that is to say, to every point in the 
line ( orresponds the same point in the prst as in the second row. 

In order to determine the correspondence, we mav iLssimie three 
pairs of corresponding points in two projective row.s. I.et then 

A', B', C/, m fig. ^o, corre.sj)oiKl to 

A B B C A, B, C, so that .\ and B', and also 

f ^ t "f B and .A', denoti* the same point. 

^ C A' I> us further denote the point 

Fig. 30. wlien considered as a point m 

the first row by D ; then it is to 
be proved that the point D', which corresponds to D, is the same 
point as C. We know that the cross-ratio of four jioints is equal 
to that of the corresponding row. Hence 

(AB, CD):.:(A'B^ CD') 

but replacing the dashed letters by those undashed ones which 
denote the same points, the second cross-ratio equals (BA, DD'), 


In an hv})erl>()lir involution, f > \ . OA' — /i ', 

In a jiarabolK involution, ( ) \ . 0.\' = o, 

In an elliptic involution, OA . OA'= - A*". 

From these exjiie.s.'iioiis it lollows that conjugati* points A, .\' m an 
hyperbolic involution he on the .same side ol the cenlie, t»'id iii .111 
(*Hiptic involution on opjiositt* sides ol tlu* centie, and tluil in .1 
parabolic involution one eomcides with Ihi* ttntie. 

In the first case, ioi instaiin*. O.A . OA ' is jiosjtive ; lienu' OA 
and OA' have the same sign. 

It also tollow'^s that two segments, \A' aiul BB', belw'e/*n pairs ol 
conjugate points havi* the Iollowing positions. 111 an hvpirbolie 
involution 11u*y he eilliei one altogrtlu r witliiii or altogetlu r without 
eachotln r ; in' a parabolic iiivolulioii 1 hey have one jioiiil UKoniinon: 
and in an elli|)tic in volution they overlap, each being partly within 
aiul partly w'lthout the other. 

Proof.— Wv have O A . OA' = OB . OB'= A'*’ m case ol an hypeibolu 
involution. T.t*t A and B be the points m eath jiair which aie 
nearer to the centre O. If now A, .A' :iiui li, B' li»* on tin* same side ol 
O, and if B is nearer to O than A, .so that (>B f).\, tli(*n f)B' -OA' , 
hence B' lies tarther away trom O than A', 01 tlie segment A A' lies 
w'ithin BB'. And so on for the otliei eases. 

(>. An involution is determined - 

(a) By tw’O pairs oi coujiigatr juimts. Hence also 
Ifi) By one jiair ot conpigate jxnnts and the centre . 

(7) By the tw’o ioci : 

(iS) By one focus ;in<l one pair of conjugate jmints ; 

(t) By one focus aivl the centre. 

7. The condition tliat A, B, C and A', B', C' may form .in in- 
volution may be w’ritten in one of the forms — 

(AB,CC') = (A'B',C'C), 
or fAB,CA') = (A'B'.C'A), 

or (AB,C'A')^(A'B',CA), 

for each expresses that in the two projectue rows in whirli A, B, C 



702 


GEOMETRY 


[PROJiSCTlVE 


and A', B', ( ' an* conjugate points two conjugate elements may be 
interchanged. 

8. Any three pairs, A, A', B, B', C, C\ of conjugate points are 
connected by the relations : 

AB'.BC'.CA' AB .BCX'A' AB.B^C'.CA' AB.B'C.CA'^ 

A B . B'C . C'A A li. B'C/. C A ^ AIV.BC . C'A A'B' . BC' .C A “ ‘ 

Tlicse relations readily follow by w’orking out the relations in (7) 
(above). 

§ 78. JumduHon of a quadrangle. - The sides of any four-point are 
cut by any line in six points in involution ^ opposite sides being cut in 
conjugate points. 

L.et AJJjCjD, (fig. 31) be the four-point. Tf its sides be cut by 
tlie hue p in the points A, B', C, C', if further, C,Di cuts the 

hue A,B, ill C5J, and if we project the row AjB,C„C to p once from 
Dj and once from we get f AT}', C'C) - (BA^ CT). 

Interchanging in tlie last cross- ratio the letters in each pair we get 
^A'B', CT) : (AB, C(''). Hence by §77 (7) the points arc in in- 
volution. 

The theorem may also he slated thus : 

The three points in whuh any line cuts the sides of a triangle and the 
projections^ from any point in the plane, of the vertues of the triangle 
(jfi to the same line me six points in involution. 

Or agam 

The jirojectioiis from any ]»oiiil on to any Imc of the .six vertices 



ot a four-side are six points in involution, tlie projections of opfiosite 
\'ertices being (oiijiig.iti* p«unts. 

'Iliis projiertv gives a .4iinj>1(’ means to construct, by aid of the 
straight e<lge only, in an involution ol which two pairs of conjugate 
points are given, to anv jjoiiit its conjugate. 

§ 70. Tetu il\ in Involution. -Tlu; Uieory of involution may at once 
he extriidetl fiom the row to the ll.it imd tlie axial jh’iiciI— viz. we say 
tliat tlu'n* is an iiivolutioii in .1 flat 01 in an axial pencil if any hue 
cuts the pencil m ,iu iiivohilioii ol jMunts An involution iu a jx'ucil 
(.ousists ol jMiirs of conjugate lays or jilaiies ; it ha.s tw’O, one or no 
focal ravs (donhle hues) or plaiin, but notlimg corresponding to a 
centre. 

\n involution in a flat pencil contains always on<‘, and in general 
only one, pair of conjugate ray.s which are perpendicular to one 
.mother i''or 111 two j^rojective flat jxincils exist always tw'O com*- 
s|)onding right angles (§ 40). 

Eich mvohition in an axial yienoil contains in the Stiine manner 
one pair ot conjugate planes at right angles to one another. 

As a rule, there exists but one pair of conjugate lines or planes 
at riglit angles to each other. But it is yyossilile. that (here are 
more, and then there is an infinite nnmlKM‘ of such pairs. An in- 
volution in a flat pencil, in which every i.iy is perpimdicular to its 
conjugate ray, is .said to he riradar That such involution is 
|)Ossible is easily se(Mi*thus . if m two concontnc flat ponciB each 
lay on one is made to coiTesyxmd to that ray on the other which 
is perpenrhcular to it, then the two pencils are projective, tor if 
we turn the one jieiicil through a riglit aiirgle each ray in one coincides 
with its cones] Minding r.iy in the othei. But these two yuJojective 
jMMicils are lu m volution. 

.\ eiicular 111 volution has no focal r«iy.s, because no ray in a jiencil 
comiules with the r.i\ jM'rjieudicuhir to it. 

§ 80. FA-erv cUipUi-al immlutton in a roiv may be consideted as a 
section of ii (ill ulnr involution. 

In .'in elliptical involution anv two segments A.A' and BB' he 
partly within and partly without each other (tig. 32). Hcnre two 
cncles described on A .A' and BB' .is di.'imt^ters w'ill intersect in tw’o 
jiomts K and K'. The line EE' cuts the base of the involution at a 
point O, which has tlie yiroperty that OA . OA' -OB . OB', for 
each is <‘qual to OK . OE'. The jwint O is theieioie the centre of 
the involution. If we wisli to construct to any pomt C the conjugate 
jioint C', we may draw' the circle through CEE'. Tliis will cut the 


base m the required point C' lor OC . OC' e=OA . OA'. But EC and 
EC' arc at right angles. Hence the involution which is obtained 
by joining H or E' to the points 
in the given involution is cir- 
cniar. This may also be* ex- 
pressed thu.s 

F.verv elliptical involution has 
the propertv that there are two A 
depnite points in the plane from 
which any two conjugate points 
ate seen under a right angle. 

At the same time the follow- 
ing problem has Ixscn solved . 

To determine the centre and Fig. 32. 

also the point corresponding 

to any given point m an elliptical involution of w'hich tw’O pairs of 
conjugate points are given. 

§ 81. involution Kange on a Conic . — By the .aid of § 53, the points 
on a conic may be made to corresjiond lo those on a line, so that the 
row of points on tlie conic is projective to a row' of points on a line. 
Wc may also have two projective rows on the same conic, and these 
will Iwi in involution as soon as one point on the conic has the same 
l>oint corresponding to it all the same to w'Jiatt»ver row it belongs. 
An involution of points on a conic will have the properly (as follows 
from its definition, and from § 53) that the. lines which join conjugate 
points of the involution to any "^int on tlie conic are conjugate lines 
of an involution m a pencil, and that a fixed tangent is cut by the 
tangents at conjugate points on the conic in points which arc again 
conjugate points of an involution on the fixed tangent. Kor such 
involution on a conic tin* following theorem liolds ; 

The lines which join lorrespondtng points in an involution on a conic 
all pass through a pxed point ; and recijirocally, the points of inter- 
section of conjugate lines in an involution among tangents to a conic 
he on a line. 





We prove th<* first part only. The involution is determined by 
two pairs of conjugate jxnnts, say by A, A' ,'ind B, B' (fig. 33). I-et 
A A' and B B' 
nieetml*. If we 
join the Jiomts in 
involution to any 
point ontheconic, 
and theconjug.ite 
points to another 
point on the conic, 
we obtain two 
projective jieucils 
We take A and 
.\' as centtes ol 
these jM'iirils, so 
th.'it the jieiicils 
A(A'BB') and 
.\'(AB'B) are jiro- 
jcctive, and m 
jier.spvctive jiosi 
tioii, because A A' 
corresponds to 
A 'A. Hence cor- 
resjionding rays 



Fig. 33. 


meel in a hne, of w'hich two points are found by joining AB' to 
.A'li and AB to ATI'. It folfow's that the axis of ]M*rspective is the 
|>olar of the ^yomt P, where A A' and BB' meet. If w'c now wish 
to construct to any other point C on the conic the corresjionditig 
point C', we join C to A' and the point where this line cuts p to A. 
Tlie latter line cuts the conic again in C'. But we know from the 
theory of pole and polar that the line rr'jinsses thiough P. The 
]>oint ol concurrence is calleil the “ jiole of the inNOlution,” and 
the line of collinearity ot the meets is called tlie " axis uf the 
involutiou.'* 


Involution dkterminki) iiy a Conic on a Link.— Foci 

§ 82. Tlie polars, with regard to a conic, of points in a row p form 
a pencil P jirojective to the row (§ 66). Thi.s pencil cubs the base of 
the row p m a projective row. 

If A is a jiomt in the given row, A' the point where the polar ol 
A cuts />, then .A and A' wmII be. corresponding pomt.s. If wc take 
a point ill the first row, then the polar of A' will pass through 
•A, so that .A corresjionds to A' -in other words, the row's are in 
involution. The conjugate points in this involution arc conjugate 
points with regard to the conic. Conjugate points coincide only if 
the polar of a point .A passes through A — that is, if A lies on the 
conic. Hence — 

.d conic determines on every line in its plane an invcdttiwn, in which 
those points are conjugate which arc also conjugate ivith regard to the 
conic. 

If the line cuts the conic the involution is hyperbolic, the points of 
intersection being the foii. 

II the line touches the conic the involution is parabolic, the two foci 
coinciding at the point of contact. 

If the line does not cut the conic the involution is elliptic, having no 
foci. 
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If, Oil the other hand, we take a point P in the plane ol a conic, 
we get to each line a through V one caAjngate line which joins P 
to tJic pole of a. These pairs ol conjugate hnes through P form an 
involution in the pencil at The local rays of this involution are 
the tangents drawn from 1* to the conic. This gives llie theoivra 
reciprocal to the last, viz : — 

A conic determines in every pencil in its plane an involution ^ lorre- 
s ponding lines being conjugate lines with regard to the conic. 

Jf the point is without the conic the involution is hvperholu., the 
tangents from the points being the focal rays. 

If the point lies on the conk the involution is parabolic ^ the tangent 
at the point counting for coincident focal rays. 

Jf the point is within the conic the iuvcilution is clhptii^ halting no 
final rays. 

It will turthcr be seen that the involution determined by a conic 
on any line /> is a section ol the involution, which is determined by 
tlie conic at the pole P of p. 

§ 83. J'aci. The centre of a pencil in which the conic determines 
a circular involution is called a focus ” of the conic. 

In other words, a focus is such a iioint that every line tliiough it is 
perpendicular to its conjugate line. The polar to a focus is calltsl .1 
directrix of the conic. 

From the definition it follows that every focus lies on an axis, for 
the line joining a focus to the centre of the conic is a diameter to 
which the conjugate hnes are perpendicuiar ; and every Ime ‘fcnning 
two foci ts an axis, for the perpendiculars to this line through the loci 
ait! conjugate to it. Tliese conjugate lines pass through the pole ol 
the hue, the ]>ole lies therefore at mlinity, and the line is a diameter, 
lienee by the last projierty an axis. 

it ioliuws that all foci lie on one axis, for no line joining a point 
in one axis to a point 111 the oilier can lx: an axi.s. 

As the conic determines in the jiencil which liiis its centie at a focus 
a circular involution, no tangents can be drawn from the focus to 
the conic. Hence each focus lies within a conic ; and a directrix does 
not cut ike conic. 

Further properties are found by the following considerations : 

§ 84. Through a jioiiit 1‘ one line p can lx* drawn, which is with 
rcigard to a given conic conjugate to a given line q, viz. that Ime 
which joins tin* point P to the jKile ol tlie line q. ll the line q is made 
to describe a jiencil about a point then the line p will describe a 
pencil about I'hese two jiencils W’lll be jirojective, for the Ime 
p passes througJi the jiole of q, and wliilsl q describes the pencil (.}, 
its pole descnl)e.s a projective row, and this row' is perspective to 
the pencil i*. 

We now take the point 1^ on an axis ol tJie conic, draw' any hne 
p through it, and Iroiu the j>ole of p draw' a perjieiulicular q to />. 
Let q cut the axis m Then, in the pencils 01 conjugate Imes, 
which liave their centres at 1* and y, the lines p and q are conjugate 
lines at right angles to one another. Beside.s, to the axis as a ray 
in either pencil will correspond in tlie other the perjxriidicular to the 
axis 72). TJie conic generated by the intersection of corresjiondmg 
lines in I lie tw o pencils is thoreJore tlie circle* on I'y as duimeter, 
so that every line tn P is perpendicular to its ( or re.s ponding line 

iH g. 

To every ])oint 1* on an axis of a conic corresponds thii.s a jiomt 
y, such that conjugate Ime.s tliroiigli 1' fuid y arc pei jieiidicular. 

We shall .show that tliese point-pairs F, Q form an involution. 
To do this let us move P along tlie axis, and with it the line />, 
kcejiiiig the latter paiallei to ilsell. 'I'lieii ilesciibes a row, p a 
jierspective jieiicil (ol parallels), and the jiole of p a pioicctive row. 
.\t the .same tune the lim- q de.scribcs a pencil of parallels perpendicular 
to p, and ])ersj.)i*ctive to the row lonmxl by the jiole of p. The point 
y, tlierelore, where q cuts the axis, descni)e.s a row jirojective to the 
row ot pumls Tlie tw'O points 1* and y d(*sciibe tlnis two pro- 
jective rows on the axis ; and not only does P as a point in lli(‘ first 
row’ corresjxmd to (.), but also y as a point in the lirst corresjionds 
to 1*. The two rows Ihciefort; form an mvohilion. The centre of 
this involution, it is easily seen, is the centre of the ionic. 

A focus of this involution has the property that any two conjugate 
lines through it are perpendicular ; hence, it is a fot us to the conii . 

Such involution exists on each axis. But only one of these c.in 
have foci, becaii.se all foci li<* on the same axi.s. The mvoliitioii on 
one of the axes is elliptic, and appears (§ 80) then* fore as the sect ion 
of two circular invotutions in two |x*ncils whose centres lie in the 
other axis. These centres are foci, hence the one axis contains two 
loci, the other axis none ; or every central Cimit has two foci whiih lie 
on one axis equidistant front the centre. 

The axis which contains the foci is called the principal axis ; in 
case of an hyperbola it is the axis which cut.s the curve, because tht 
foci lie within the conic. 

Ill case of the parabola therx* is but one axis. I'lie involution 
on this axis has its centre <it infinity. One focus is therefore at 
infinity, the one focus only is finite. A parabola has cmly one 
focus. 

§ 85. If through any point P (fig. J4) on a conic thie tangent PT 
and the normal PN (i.e. the j>erpr*ndicultir to the tangent through 
the jioint of contact) l>e drawn, the.se will be conjugate lines w'llh 
regard to the conic, and a1 right angles to each other. They will 
therefore cut the principal axis in two pomt.s, which are conjugate 
m the involution considered in § 84 ; hence they arc harmonic 
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conjugates with regard to the foci. II therefore the two foci F, and 
F.^ be joined to P, these lines will be harmonic with regard to the 



tangent and normal. As the latter are j-ierjiendiciilar, they will 
bisi*ct the angles between the other pair. Hence - 

Ihe lines pnntng any point on a conic to the two fcn% are equally 
im lined to the tangent and normal at that point. 

In case ot tht: ji.irabola this becomes-— 

The line pnntng any fxnnl ou a parabola to the focus and the dtamelcf 
through the point, are equally ini lined lo the tangent and normal at 
that point. 

From the definition of a focus it follows lli.it — 

i he segment of a tangent between the directrix and the point of 
contact is seen from ihe focus belonging to the directrix under a right 
angle, because the lines joining the focus lo the ends ol this 
segment an* conjugate with regard lo the conic, and theii'lorc* 
jiernendicular. 

With equal east* tin* following theort m is jiroverl 

The two lines which join the points of loutcnt of two tangents emh 
to one focus, hut not both to the same, aie seen from the intciscction of 
ihe tangents under equal angles. 

§ 8(). Other focal j)ioj)«*rli(*s of a conic arc obtaiiu <1 liy the lolUiw ing 
( ousid(*rations ; 

Let F (fig. 33) be a focus to a conic, / the lorresjioiulmg diret tnx, 

\ and H the jMMiits ol contrit 1 ol two tangents meeting at T, .iiul P 
th<* juniit where llu* 
hue Ali cuts till* diri*c- 
trix. 'riien VT will In* 
the jiolar of J’ (b'*raiisi* 
jiolars of y and T meet 
at ]*) Hence TF and 
i»F aie coii'ugate lines 
through a locus, and 
tlieieloie perpemliculai . 

They are further hai 
1110U1C coiiiugatt*s with 
regal (1 to 1*'A and i'll 
(§§ *ui(l 13), so that 
they bisi‘Ct the angles 
formed by these hin*s. 

This by the way 
proves 

J he segments between 
the f'oint of intersection 
of two tangents to a conic 
and their points of con- 
tiut arc seen from a jot us 
under equal angles. 

It \ve next draw 
through A and B lines 
jxirallcl lo 'I'F, then the 
jioints Aj, li, where 
these cut tin* ilirectrix 
will be lianiHHiie coiiju- f 
. gates with regard to P 
and the j)oint where FJ' 
cuts the directrix. The 
lines h'l and FP bisect 
therefore al.so the ancles 
between FAj and FB,. 

From this it follows 

easily that the triaugli'S or 

FAA, and FBB, are _ ’ * 

equiangular, and therefore similar, .so that FA : A.A, - FB : BB,. 

The triangles AAjAg and BISB,. formed by diawing perjieiidiculars 
from A and B lo the directrix are also similar, so that A A, AA.^. 
--BH, :BB,. 'J his, combined with the above jiroiiortion, give.s 
FA : A A., I'B . BB,. Hence the theorem : 

The ratio of the distances of any point on a toun fiom a fnits and 
! the corresponding directrix ts lonstant. 

i 'I’o dett*riTiine this ratio we con:nder its value for a vertex on the 
j principal axis. 7ii an cllijjse the focus lies Ix'tweeii the two vertices 
■ on this axis, hence the focus is nearer lo a vertex than to the corre- 
' sponding directrix. Similarly, m an hyperbola a vertex is iieaier 
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to the directrix than to the focus. In a paral)ola the vertex lies 
haltway l)etween directrix and focus. 

It follows in an ellipse the ratio be-tween the distance of a point 
from ttie focus to that Ironi the directrix is less than unity, in the 
jiarabola it etpials unity, and in the hyperbola it is greater than 
unity. 

It is here llie same which focus wc take, because the two foci 
lie symmetucal to the axis of the conic. If now 1* is any point on 
the ( (Uiic having the distances f , and r., from the foci and the distances 
f/^ jiid c/j Irom the corresponding directrices, then 

where c is constant. Hence also 

dx I (li 

In the ellipse, which lies between the directrices, ^ 7 , + d.. is constant, 
tJiercfore also ri f >y. In ttic iiyiH-rlxda on the other haiul d^^ih, is 
constant, ecjual to*the distance bctw’cen the <lirectrices, therefore 
in this case r, - r., is constant. 

If we call the distances of a jioint on a conic from the /(k us its 
local ilistaiiccs we have the theorem : 

y« (lit rlhf’so the sum of the foi til distant er. is eonsiant : and in an 
hv/fcyhoia the difference of the focal distances ts constant. 

This (onstant sum or different e equals in both cases the length of 
the f^rt Hit pal axis. 

Pf.nctl or Conics 

It S7. 'riirough four points A, 11 , C, I) in a plain*, of which no three 
lie in a line, an infinite number ol conics may be drawn, viz. tliroiigh 
these f<iur ])oints and any hlth one single conic. This sysbun of 
conics is called a pencil ol conics. Siuiil.irly, all conics touchingfoiir 
fixer! lines form a syslcun sucli that anv lilth tangent <leterniiins one 
ami only one conic. We luivr* litre tin* theorems : 

Tin* ])airs of jioints in wliiih The pairs of tangents which 
;iny line is cut by a system of can bt* drawn from a point to 
conics through four fixed ]>oiiits a s^'stem of conics touching four 
arc ill involution. fixed lines are in involution. 

We pnwe the first (lu*ort*in onlv. Let Ali('I) (fig. 36) be the 
four-jX)int, then any luu* t will cut tw'o opjiosite sides AC, BI> lu 
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the points I'.F/, the pair AD, IIC in points F, F', and any tonic 
of the sy dr'in in M, N, and we have ;\(CD, MN)- B(CD, MN). 

If we t lit these jiencils by t W'e get 

(F.F, MN) (F'F/, MN) 

Ol (F.F, MN) = ( 1 -:T'', NM). 

But this is, according to 77 (.7), the condition that M, N are 
corresponding |)oinls in tin* luvolulii'in detcrminetl by the ])oint pairs 
I'., h, h' in which the line i cuts pairs of opposite .sides of the 
lour-poiut Al^tT). This involution is independent of the jiarticular 
conic chosen 

|} 1'ln*re follow* several important thcorciiis : 

Though four points tiro, one, or no conits mavfte drazon whiih touch 
anv fiiren lnie,^aciordinf* as the involution detertnined by the given 
jour-point on the fine has real, loineident oi imaginary foci. 

Tii'o, one, or no lonits may l>e drazvn zvhith toueh four given lines 
and pass thiough a giren point, anording as the involution determined 
bv the given foui-side at the point has real, toincident or imaginary 
focaf ravs. 

For the conic through lour points which touches a given line lias 
it-s ]>oint of contact at a focus of the involution determined by the 
four-point on the lino. 

As a special case we get, by taking the lim* at infinity : 

Through four points of which none is at infinity either two or no 
parabolas may he diawn. 

The problem of drawing a conic through four points and touching 
a given line is .solved bv d(‘termining the points of contact on the 
line, that is. by determining the foci of the involution in which tlie 
line cuts the sides of the four-point. 'I'he corresponding remark 
hohls for the j^roblem of drawing the conics which touch four lines 
and pass through a given point. 


Ruled Quadric Surfaces 

§ 8q. We have considered hitherto projective row's which lie in 
the same plane, in which cast* lines joining corresponding points 
envelop a conic. We .shall now consider jirojectivc row's whose 
bases do not meet. In this case, corresponding points will be joined 
by lines which do not lie in a jilane, but on some surlace, which 
like every surface generated by lines is called a ruled surface. This 
surface clearly contains the bases of Die two rows. 

If the points in either row be joined to the base of the other, we 
obtain two axial pencils which are also projective, those planes 
biung correspomling w'hioh pass through corresponding points in the 
given row's. If A', A be two corresponding points, a, a' the planes in 
tlic axial jieiicils jiassing through them, then AA' w'ill be the line 
of intersection of the corresponding planes a, a' and also llu* line 
joining corresponding points in the rows. 

If we cut the whole figure by a plane this w ill cut the axial pencils 
in tw'o projective flat pencils, and the curve of the second ord(*r 
generated by these will be the- curve in which the plane cuts Uie 
surface. Hence 

The lonis of lines joining corresponding points in two projective 
rows ivhich do not lie in the same plane is a surface zvhich contains the 
bases of the rouSy and which ran also he generated by the lines of inter- 
section of corresponding planes in two projective axial pencils. This 
surface is cut by every plane mat urve of the second order, hente either 
in a conic or in a line-pair. No line which does not he altogether on 
the surf cue can have more than two points in common with the surfate, 
which is therefore said to he of the second order or is called a ruled 
qitadrit s/o fat c. 

That no line which does not lie on tlie surface <*an cut the surface 
in mort* tlian two points is seen at once if a j^lam* be draw'ii through 
the line, lor this will cut the surtax* in a conic. It follows also that 
a line which contains more than two points of the surface lies alto- 
gether on the surfau*. 

§ 00. Through any j>oinl in sjiacc one line can alw'ays be drawn 
cutting two given lines which do nid thcmselv(*s meet. 

If tlien lore three lines in spact* be giv<*ii ol wdiicli no tw'o m<*el, 
then through every point in either one line may l>c drawn rutting 
the other twt). 

If a line moves .so that it alzvays luls three given lines of whnh no 
tivo meet, then it generates a ruled quadric surftu e. 

Let a, b, c bi* the given lim*s, and p,q,r . . . lines cutting thi’in in the 
Jioints A, /\', ; B, B'' . . . ; C\ C'' . . . respectively ; then 

the jilanes through a containing p, q, r, ami llu* jilanes through h con- 
taining the same lm(*s, may be tak(*n as ( orresjioiuling planes in two 
axial pencils w inch are projective, b(*i'aus(' both pencils cut the line 
t in the same row', C, C', ('" . . . ; the surlace can therefore bt* gener- 
.itcd by projective axial pt*ncils. 

Of the lines p, q, r . . . no two can meet, for otherwise tin* lines 
a, h, c which cut tlu*m would also lie in their jilam*. There is a .single 
infinite number oi them, for one pavsses through each point of a. 
TJiesc lines are f:aitl to form a set of lines on the surfact*. 

If now three of the lines f>, q, r be taken, tlieii every lim* d rutting 
tin*!!! will have three jioints in common wdth the surlace, and w'lll 
; therefore lie altogetlu*r on it. 'fins giv(‘s rise to a .secoiul set of line-i 
on IhiJ surface. From what has bi*en said the theorem follows ; 

A ruled quadric suifate tontains two sets of straight lines, livery 
hue of one set eats every line of the other, but no two lines of the same 
set meet. 

Any two lines of the same, .set may be taken as bases of two prnjedlve 
rows, or of two profeutive pencils zvhich generate the surface. They ate 
( ut by the lines of the other set in tzvo prnjeitive rows. 

The jdaixe at infinity hk(* every otlier jilam* cuts the surface either 
in a conic proper or in a lim‘-pair. In tin* first case the .surface is 
calU'd an Hyperboloid of one sheet, in tlui second an nvperboh\ 
I'auiholoid. 

' The latter mav hv. generated by a line cutting three lines of which 
one lies at iiilinity, that is, culling two lines and remaining j)arallel 
to a givt*n plane. 

Qi'adric Surfaces 

§ 01. The. conics, the cones of the second order, and the ruled 
<iiiadric surfaces comjilele the figures wdiich can be generated b\' 
]>rojective row's or flat and axial pencils, that is, by those aggre- 
gates of elements which are ol one dimension (§§ 5, 6). We shall 
now eonsid *r the simjiler figures w'hich are generated by aggregates of 
two dimensions. The space at our dispos;il w'ill not, however, allow 
Tis to do more than indicate a few of tlie rt*sults. 

I § We establish a correspondence lietw'eiux the lines and plane.s 
in pi'ucils in space, or reciprocally betwet*n the jioints and lin»’s in 
tw’o or more planes, but consider jnincipally jiencils. 

In two pencils we may either make jilanes correspond to planes 
and lines to lines, or else jilancs to lines and lines to jxlanes. If 
hereby the condition be satisfied that to a flat, or axial, pencil 
corresjxinds m the first case a projective flat, or axial, iiencil, and in 
the .second a projective axial, or flat, pencil, the pencils are said to be 
projective in the first case and reciprocal in the second. 

For instance, two pencils w'hich join two points Sj and to the 
different jxoints and lines in a giv'en plane ir are projective (and 
in perspective position), if those lines and planes be taken as 
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corresponding which meet the ]jliine t in the same point or in the 
same line. In this case every plane through both centres S, and S-j 
ot tlie two pencils will correspond to itself. It these pencils are 
brought into .my other position tlu‘y wdl be projective (but not 
perspective). 

The correspondence between two projectire pencils is uniquely 
determined^ if to four rays (or planes) in the one the corresponding 
rays (or planes) tn the other are given, provided that no three rays of 
either set he tn a plane. 

Let a, b, c, d be tour rays in tlie one, a\ I/, c\ d' the corresponding 
rays in the other pencil \V(! .shall show that we can lind for every 
ray e in the first a single corresponding ray e' in the secontl. To 
the axial iicncil a (b^ t, d ... ) fornuid by the planes which |oin a to 
b,L',d , . , , respecLi. ely corresponds tht! axial ])eiicil a' (b\ i \ d’ . . . ), 
and this correspondence is determined. Ih-nce, the plane a'e' which 
corre.sponds to the })l.anc ae is determined. Similarly the jdane 
b'e' may be found and both together determine the ray e'. 

Similarly the corre.spondence between two reciprocal pencils is 
determined if for lour rays in the one the corresponding planes in 
the other are given. 

§ 93- We may now combine — 

1. Two reciprocal pencils. 

liach r.iy cuts its corresponding plane in a point, the locus 
of these points is a quadric surface. 

2. Two projective pencils. 

Each plane cuts its corresponding plane iii a line, but a 
ray as a rule does not cut its corresponding ray. The 
locus of points where a ray cuts its corresponding r.iy 
is a twisted cubic. The lines where a plane cuts its 
corresponding plane .ire .secants. 

3. Three jnojective pencils. 

The locus of inter.seclion of corresponding piane.s is a 
cubic surface. 

Of these we consider only the first two ca.ses. 

§ If two pencils are recijirocal, tlien to .1 plane in either corre- 
sponds a line in the. other, to a Hat pencil an axial ]>eneil, and so on. 
Every line cuts its corre.sjioiiding fdane in a jximl. ll S, and So Im‘ 
the cenlri's of the two pencils, and P b(' a jjoint wluue a line in tin* 
first cuts Its coi respomling ])lan<‘ a., then the line b., in the pern it S.^, 
whuh passes thiougli will meet its Loricsponding plane (ii in I*. Vot 
by is .1 liiu' in the pl.me u.^. The corre.sponding plane /ij must tlu refoie 
pass tJirough tlie line /q, hence through P. 

The ])()mts m which the lines in cut the plaue.s cot ies])on< ling 
to them in S.^ are tliereton* the same as the jioints m wJiich the hues 
in Sj cut the ])l<iues coiTcspoiidiiig to them in S,. 

rlie Units of these points is a surface whuh is mt by a plane in a 
(OHIO ot in a line-pair and by a line in not more than twt> points unless 
It lies altogether on the surface. The surfaic itself is there foie tailed a 
quadric surface, or a surface of the seioiul older. 

'fo prove tins we consider anv line /> in sp.iee. 

The flat pencil in S, winch lies in the plane drawn through /> 
and the corresponding axi.al pencil in S.j determine on /> two pro- 
jective rows, and those jiomls m these winch comcule with their 
coi le.spomling jioint.s he on the .^urlace. But there exist only two, 
or one, or no .such jioint.s, unless every jxnnt coincides with its 
corre.sponding t>oint. In the latter case the line lies altogether on 
the .surface. 

This proves also that a jilaiie cuts the surface in ;i curve of the 
second order, as no line can have more than two points in common 
with it. To .show that this is a ciiive of the .vime kind as those 
considered belore, we have to .show lliat it can be generated by 
jirojective flat pencils. We jirove first tliat tins is true tor any 
])lane through the centre of one of the pencils, and afterwards that 
every point oil the .surtace muy be taken .is the centre of such pencil. 
Let then be a plane llirougli b,. To the flat jieueil in S, which 
it contains corresponds in Sj a jirojective axial jHnicil with axis 
Uyj, and this cuts a, in a second ilat jiencil. These two flat j)encils 
in ttj are projective, and, 111 general, neither concentric nor jier- 
spective. They geiienite Lherirfoie. a conic. But if the line |ja.s.sos 
through S| the pencils will hav«* Si as common centre, and may 
therefore have two, or one, or no lines united with their corresponding 
lines. The section of the surface by the plane U; will be accoidmgly 
a line-pair or a single line, or else the plane a, will have only the 
point Sj in common with the surUce. 

Every line /j through cuts the surf.ice in two points, viz. first 
111 S, and then at the point when* it cuts its corresponding plane. 
If now the corresponding pUiae. pa.sses through S,, as m the case 
just considered, then the two points wht;re l^ cuts tlie .surface coincide 
at Si, and the Ime is called a tangent to the surface with Sj as point 
of contact. Hence it /j be a tangent, it lies in that plane which 
corresjioiids to the line S-jSj as a line in the pencil S.j. The .section 
ol thi.s plane has just been considered. It follows that — 

All tangents to quadric surface at the centre of one of the reciprocal 
pencils lie in a plane which is called the tangent plane to the surface 
at that point as point of contact. 

To the line joining the centres of the two pencils as a hne in one 
corresponds in the other the tangent plane at %ts centre. 

The tangent plane to a quadric surface either cuts the surface in 
two lines, or it has only a single hne, or else only a single point in 
common with the surface. 


In the first case the point of contact ts said to he hyperbolic, in the 
second parabidir, in the third elliptic. 

§ 95. It lemaiiis to be pioved that every jiuiut S on the surface 
may be taken as centre ol one ot tiie jiencils which generate the 
surface. Let S be .iny jioiiit on the surface «!»' generated by the 
reciprocal iieiicils Sj .iiul S.^. We li.ive to e.stabiisli a lecqnoc.d 
corresjioudence betwi'eii the ]»encils S and Sj, so that the suriace 
geiier.ited liy th(‘m is identical with 'I'o do this we draw two 
planes Uj ami p, thiough is,, cuttuig the MUiace 4 > in two conus 
which we also denote by a, and /-t,. Thesi* ionics meet at S,, and 
at some other point f wheie the line of intersection ol a, and /i, 
ciit.^ tlie suif.ice. 

In th<* jieiieil S we draw' .some j)lam- a wincli passes through T, 
but no! thiough Sj or S.,. It will cut the two conics lust at 1 , ami 
therelore each at some other jiomt which w** c.tll \ and B lespei- 
tively. These we join to S bv lines a ami />, ami now establish the 
required coi resi>oudi*iice between the jjeiii ils S, and S as follows.- 
To S,T sh.ill corre.sjioiid the plane* d, to the ])l{iue a, the lim* <i, ami 
to jti, the hne b, hence to the flat jieiicil in the axial jjoncil a. 
These pencils are made jirojective liy aid ol the conic in a,. 

In the same mannev the flat pencil in /•!, is made* projective to the 
axial jiencil b by aid ol the conic m corresjjomhiig eh‘m(*nts being 
those winch meet on the coiiu'. 'I his determines the* corresj oiidence, 
lor we know' loi moii' th.in tour r.iys 111 S, the corresj londiiig jilanes 
111 S. The two j>encils S .uid S, thus made recijnoi .il generate- .1 
qu.'idnc surfaces ‘k', winch jia.sses Ihioiigh the jioinl S ami through 
the- iwo conics at and /i,. 

The two surfaces i|» ami ‘k' have therelore the jxniils S and S, ami 
the; conics a, ami p^ m cominoii. Jo .show lh.it tlu-y aie identical, 
we dr.iw' a j>I.im- thiough S and Sy, cutting each of tlie conics o, .iml 
/f, m two jxiiuts, whicii will .ilways lx- po.s.sible. This ])lam- cuts 
<k and m two conics whuh have- the |)onit S .iml the- jiomt.s wheie 
ll cuts tti ami p^ m coinmoii, that is live jiomls in all. 'iiie conics 
tlu-reloie comcule. 

This jiroves that all tho.se jxnnts I* on ‘k' lu- on ‘k which h.ive tlur 
jirojK-rty that the jilaiu- SS^T mis tin- c oiiu s a,, p^ in two jxMiits 
c-.ic;h. If the- jilaiie SS., 1 ' has not this j)io|x-ily, then wc- draw .1 jilam* 
S^,l*. This e-nts c*.ich siiif.icc- m a ccmic , ami these conics have 111 
common flu- jxiiiits S, S,, one- jxnnt on c-ac h of flic* conics a,, /i,, ami 
one i>omt on om- of tlu- coiiic-^ thiougli .S ami b.^, whic h he on both 
surfaces, hence- live j>oiixl.s. Ihey an- theielou- coiiicidc-iit, and oui 
thc-orc-ni is jnovetl. 

§ «)0. 'I he iolknvnig jnoposi lions follow : — 

A quadiic sin face has at every pionf a taugeiil plane. 

Iweoy plane .scition of a t/uadiu suifate is a lonu or a linc-paii, 

Lvery hue whuh has thiee points in lonitnon with a quadiu sin fate 
lies on the surf me. 

Lveiy coir whuh has fire points in touiinon with a quadiu surfme 
lies on the surf me. 

Ihiough two ,onus whuh he in diffeienl planes^ but hare two points 
in (ontmon^ and thrmgh one e\U'rnal point alivays one quadiu sinfaie 
may be diuwn, 

§ 07. Lveiy plane whuh mis a quadiii suifme tn a hne pah is a 
tangent plane, l-or c-veiy line m llii-. pl.nu tliioiigli Ihe ciiitie ol 
the line-}>air (tlu- jxiiiil ol mtc-i.sec f ion of tin- iwo lines) cuts thc- 
.snrlace in two coiiicuh-iil jxiints .iml is lliereiore a t.ingc-nt to the 
.surfcicc-, the icniic of the hm-pair being the point of lonlml. 

If a quadru sinfme (oniains a line, then every plane through this 
line cuts the surfme in a hne pair [tn t,i two miiuidcul lines), J-or 
this plane- cannot cut the surf. ice m a conic. Heiic«- 

Jf a quaaiu surfme Lonlatns one hne j) then tl lontains an infinite 
number of lines, and through every point (J on the surfate, one hne 
q mil be drawn whuh mis j>. l-or flu- jilaiie tlirougii tlu- jioiiit Q 
,iml the line p cuts tlie- sui face- in a Iim- j>air wlncJi iniisf j\iss through 
^ ami ot winch j> is om- lim* 

So two suih hues (j tui the snifaic lan ineit I'oi .is b<»th mee t f> 
their jilane would eontain /> and theieloie cut the- suriace m a 
triangi'-. 

lively line whuh cuts three hues ej will be. tin the surfme \ for it 
has ihn-e- jxiints in e oinnion witli it. 

Hence the quadric surfmes ivhuh lontatn Inns are the same as the 
ruled quadric surfaces considered tn §§ Hcj-eij, but witli one imjxortant 
excejition. la the list inve-stigatioii we hav< left oat ol ceni.sielera- 
tioii the* jxxssibihty ol a i)lam- having only om- hm- (two coincieh-ut 
Imes) in comimui with a cju.idne; suriace. 

§ 98. To invest ig.ite this case we supjiow* first Unit there is one 
point A on the snrl.ice; througli whicfi two eJiffe-reut hues a, b c.m be- 
drawn, which he allogi-ther on tlu- siiifaee. 

ll I* is any other jxoint or. tlie suii.ue which lu-s neitiier on a m>i 
b, then the plane thiough P ami a will cut the surface m a .seeomi 
line a' which |)}i.s.s('s through 1* and winch cuts a. Similarly then- 
is a line // through P wliich cuts b. These- two hues a' and /»' niov 
comcule, but tlu-ii the y must coimadi! with P.\. 

If this hajqx-ns foi one- point P, it haj»|»e-n:. for eve-ry othei jxnnt 
Q. Foi if two ilitkreiil lines could be drawn through then by the 
same n-asoniiig tin- hm* i%) woulel be- altoge ther on the surface*, 
hence* two hm-s woulel be drawn through P against the assumption. 
E'lom this follows : — 

If theic ts one point on a quadric surface through which one, but only 
one, line can be drawn on the surface, then through every point one line 

XI. 33 
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can be drawitf and all these lines meet in a point. The surface is a cone 
of the second order. 

If through one point on a quadric surface^ two^ and only two, lines 
can be drawn on the surface, then through every point two lines may 
be drawn, and the surf ate ts a ruled quadne surface. 

If throuoJi one point on a quadric surf ate no line on the surface can 
be drawn, then the surface contacts no lines. 

UsiUK tK'Unitions at tin* ctkI of § 95, we may also say : — 

On a quadric surface the points are all hyperbolic, or all parabolic, 
or all elliptic. 

As an example of a quadric surface with elliptical points, we 
lueiifioii (lie sphere wJiic h may lx* ^(eiierated hy two reciprocal 
jjeiicils, where to each line in one con esjionds the plane jierpeiidicular 
to it 111 tJie other. 

§ gg. Poles and Polar Planes. — 'I'he theory of jioles and ]»olars 
with regard to a conic is easily extended to quadric surfaces. 

Let P he a jioint in space not on the surface, which we snpjiose 
not to bo a cone. On every line through 1 ' wJiich cuts I lie siirlacc 
in two ])Oints v/c determine the harmonic conjugate Q ot P ivith 
regard to the ]>omts of intersection. 'J'hrough on<‘ of tlfesi' lines we 
draw two jilancs a and 'J'he locus of tlie points ( ) in a is a line a, 
the polar of P witli regard to tlie conic in which a cuts the surface. 
Similarly the locus of points ( ) in i-i is a line h. 'J liis cuts because 
the line ot int<’rsection of a and contains luit om* point (). The 
locus of all points (J thenslon* is a fdane. I'liis plane is tailed the 
polar plane of the point 1*, with regard to the quadrii surface. If 1* 
lies on the surface we take the tangent plane of P as its polar. 

The following propositions hohl ; — 

1. Eocry point has a polar plane, wha h is const meted by drawing 
the polars ot the jioiut with regard to the conics in which two planes 
through tlie point cut the sunaci'. 

2. Jf Q is a point in the polar of P, then P is a point in the polar 
of y, because this is true witli regard to tin* conic in which a jdaiie 
through 1\> cuts the surlace. 

Every plane ts the polar plane of one point, which is called the 
Pole of the plane. 

The ])ole to a plane is found by constructing the ]iolar planes of 
tlirce points in the plane. Iheir mt«‘r.sect ion will be tin; pole. 

4. 1 he points in tvhiJi the polar plane of tuts the surface are 
points of contact of tangents drawn from P to the surface, as is easily 
seen. Hence : — 

5. The tangents drawn flow a point P to a quadric surf ate form a 
tone of the second otdci , lor the ]M)lar jdane of P cuts it in a conic. 

b. If the pole destnbes a line its polar plane will turn about 
another hne a', as tollows Irom 2. These lines a and a' are .said to he 
conjugate with regard to the surface. 

§ 100. 'riie jiole of the hue at intiiiity is called the centre of the 
surface. 1 £ it Ues at the inlinity, the jilane at infinity is a tangent 
plane, and the .surface i.s c.illeil a paraboloid. j 

The polar plane to any point at infinity passes through the cenbe, 
and is called a diametmal plane. 

/I line through the icubc is c ailed a diameter. It /s bisected at the 
centre. The line conjugate to it lies at infinity. 

If a pinnt moves along a diameter its polar plane turns about the 
conjugate line at infinity ; that is, it mores parallel to itself, its centre 
moatng on the fust line. 

'I'he middle points of parallel chords lie in a plane, viz. in the polar 
plane of the jkuuI at lulinitv through winch tiie chords are drawn. 

The centres of parallel sections lie in a diameter whiih is a line 
conjugate to the line at infinity in which the planes meet. 

Twisild C inncs 

§ lui. If two pencils with centres ami Sj, are madi' projective, 
then to a ray in one corresjionds a rav in the other, to a plane a 
])lane, to a Hat or axial pencil a ])iojective flat or axial pencil, and 
so on. 

There is a double infinite number of lines in a pencil. We shall 
stnj that a single mliuile number of lines in one pencil meets its 
corresponding ray, and lliat the ]V)ints cf intersection form a curve 
in sjiace. 

Ot Uie double infinite number of planes in the pencils each vrill 
mwt its conespondnig plane. This gives a sy-stem of a double 
infinite number of* lines in space. We know {§ 5) that there is a 
quadruple iminitc number of lines in space. E'roiu among these wo 
may stdect Uiose which satisfy one or more given comlitions. The 
systems ot lines Uius obtained w-as first systematically investigated 
and classifieil by Plucker, in liis Geometric des Haumes. He uses the 
following names : — 

A treble infinite number of lines, that is, all lines which satisfy one 
concbtion, are said to lorm a complex of lines ; c.g. all lines catting 
a given line, or all lines touching a surface. 

A double infinite number of lines, that is, all lines wdiich satisfy 
two conditions, or which are common to two complexes, are said to 
form a congrutnee of lines ; e.g. all lines in a jilanc, or all lines 
cutting two curves, or all lines cutting a given curve twice. 

A single infinite numlicr of lines, that is, all lines which .satisfy 
Uiree conditions, or whidi belong to three complexes, form a ruled 
surface ; e g. one set ot lines on a ruled quadric surface, or develoi>- 
ahlc surfaces which are formod by the tangents to a curve. 

It ioUows that all lines in which corresponding planes in two 


projective pencils meet form a congruence. We shall sec this con- 
gruence consists of all lines which cut a twisted cubic twice, or of 
all secants to a twisted cubic. 

§ 102. I.-et /] be the line SjSj as a line in the pencil S,. To it 
correspomls a line Ij in S54. At each of the tciUres two corresponding 
lines meet. The two axial pencils with /j and l^ as axes are pro- 
jective, and, as their axes meet at Sj,, tlie intersections of corre- 
sjiondmg planes form a cone of the second order (§ 58), with S, as 
centie. li ttj and be corre.sjiondmg planes, then Uieir intersection 
will be a hne p., which passes tlirough Sj. Corresponding to it in 
S, will be a line />, which lies in the 2>lanc ttj, and wliicli therefore 
niet'ts p.^ at some point 1^. (inversely, if p.^ l>e any line in S.^ which 
meets its correspondmg lino p^ at a point P, then to the plane P2 
Will corresjiond the plane /, /»i, that is, the jilane SjSgP. These 
planes intersect in p.^, so that p.. is a hne on the quadric cone generated 
by the axial pencils /, and I,. Hence : — 

All lines in one pencil which meet their corresponding lines in the 
other form a cone of the second order which has its centre at the centre 
of the first pencil, and passes through the centre of the second. 

I'lom this follows that the jioiuts in which corresponding rays 
meet he on two cones of the second order which have the ray joining 
tlieir centres in common, and form therefore, together witli the line 
SjS.^ or the intersection of the.se cones. Any plane cuts each of the 
cones in a conic. These two conics have necessarily that jioint 111 
common in which il cuts the line and therefore besides either 
one or three other jioints. It follows that the curve is of the third 
order as a jiUne may cut it in three, but not in more than three, 
points. Hence : — 

'The locus of points in which corresponding lines on two projeiitve 
pencils meet is a i urue of the third order or a “ twisted cubic ” k, whiih 
passes through the centres of the pencils, and which appears as the 
inter section of two cones of the second order, which have one line tn 
common. 

A line belonging to the congrueme determined by the pencils is a 
secant of the cubic ; it has two, or one, or no points in commtm with 
this cubic, and is called accordingly a seiant proper, a tangent, or a 
secant improper of the culnc. A secant improjier may be considered, 
to use till' language oi coordinate geometry, as a secant wnth 
imagiiviry ]>()mts ot intersection. 

§ 103. H aj and a.^ be any two corresponding hues in the two 
pencils, then convspondmg planes in the axuil ])(‘ucj1s having a^ and 
a.j as axes geu4‘iale a ruled quadric surface. It J-’ be any jiomt on 
tlic cubic k, find if />,, p.j be the corresponding niys in Sj and wiiicli 
meet at P, then to the plane />, in corresponds in S.^. These 
therefore meet iu a lino through P. 

This may be stated thus : — 

2 ' hose secants of the cubic which cut a rav a^, drawn through the 
centre Sj of one pencil, form a ruled quadric surface which passes through 
both centres, and whuh contains the iwisted cubic k. Of such surfaces 
an infinite number exist'i. Every ray through Sj or S.j which is not a 
secant determines one of them. 

It, however, the rays and a.^ are secants meeting at A, then the 
ruled quadric surface lx'conu\s a cone ot the second order, having 
A as centre. Or all lines of the congruence which pass through a point 
on the twisted cubic 1: form a cone of the second order. Tn ollu r w-oids, 
the projection of a twisted cubic from any point in the curve 011 to 
any plane is a conic. 

if «| is not a .secant, but made to pass through any iioint Q m 
space, the ruled quadric surface determined by will pass througli 
y. Theie will therefore be one line of the congruence passing through 

and only one. Ear if two such lines jiass through O, then the lines 
SjQ and will lie corresponding lines ; lienee Q will bo a point on 
tlie cubic ~k, and an infinite nunilier of sectints will jiass through it. 
Hence : — 

Through every point in space not on the twisted cubic one and only 
one secant to the cubic' can he drawn. 

§ 104. The fact that all the secants through a |K)int on the cubic 
form a quadric cone showrs that the ceutr<*s of tlie projective pencils 
generating the cubic are not distinguished from any otlier jioint.s on 
Uie cubic. If we ta,ke any tw'O jioinls S, S' on the cubic, and draw 
tlic secants through each of them, we obtain two quadric cones, 
wrhich have tlie line SS' in common, ami w'liich intersect besides 
along the cubic. If we make these two pencils having S and S' as 
centres projective by taking four rays on the one cone as rorro- 
spoiidiiig to the four rays on the otlior winch meet the first on the 
cubic, the corresjioudeuce is determined. Tht‘se Iw'o pencils will 
generate a cubic, and the two cones of secants having S and S' as 
centres will be identical wdth the above cones, for each has five 
raya in common with one of the first, viz. the line SS' and the four 
lines dotermiiK'd for the correspondence ; therefore these two cones 
intersect in flic original cubic. This gives the theorem : — 

On a twisted cubic any two points may he taken as centres of pro- 
jective pencils which generate the cubic, corresponding planes being 
those which meet on the same secant. 

Of the two projective pencils at S and S' W’c may ke^ the first 
fixed, and move the centre of the other along the curve. 'The pencils 
w'ill hereby remain projective, and a plane a in S will be cut by its 
corresponding plane o' always in the same secant a. Whilst S' 
moves along the curve the plane o' will turn about a, describing an 
axial pencil. 
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Authorities. — In this article we have given a purely geometrical 
theory of conics, cones of the second oidcr, quadne sur laces, &c. In 
doing so wc have followed, to a great extent, Keye’s (Jttomelyie dcr 
l.agp, and to tliis excellent work tiiose readers are refened who wish 
lor a more oxliaustivcj treatment of the subject. OtJier works 
espicially yaiuable as sljowing the develojmicnl of the subject are : 
Mongo, (u’omHnc descriptive : Carnot, Gvomeine de position 
(^8oj), contamiug a theory of transver.sals ; I'oncelct’s great work 
Tvaitc dcs pvopneUs projectives dcs figures (1822) ; Mobms, Bury- 
centrisGher Calcul (1826) ; Steiner, Ahhuvgigknit geumetrischcr 
Gcstalten (18^2), containing tlie first full discussion ol the projective 
rcl.iUoiis betwe<*n. rows, pencils, &c. ; Von Staudt, Geometric dev 
Lage (1847) and Beitrage zur Geoinetrie dev Lage (185O-1800), in 
which a system 0/ gt^ometry is built up from llie beginning without 
any reference to number, so that ultimately a number itself gets 
a geometrical definition, and m wluch imaginary elements are 
systematically introduced into pure geometry; CUasles, ApeiQu 
historiquo (1837), m which the author gives a brilliant account ol 
the jirogress of modern geometrical methods, jiomlmg out the 
advantages of the different jiurely goomotrical methods as comj>ared 
with the analytical ones, but wifliout taking as much accomit ol 
the German as of the Frtsicli aiilliois ; Id., Rappoit sur le-s progtes 
de la geomt trie (1870), a coutinuatioii ot the Aper^u ; Id , Traite de 
gcomdtrie supt rienre (1852) ; Cnsnona, 1 ntrodimonc uU ttua teoria 
getymeirua delle curve plane (1802) and its continual ion Prelitninari 
di una teoria geometrica delle super fide (Ciormaii Ininslations by 
Curtze). As more elementary liooks, wo. rneutioii : Cremona, 
F.lements of Projective Geometry, translaled from the Italian by 
C. lx*udesdorf (2nd cd., 1894) ; J . W. liussell, Pure Geometry (2nd cd., 
1905). ' (U. li.) 

Ill, Descriptive Geometry 

This branch of geometry is concerned with the melhodi for 
representing .solids and other figures in Ihriic dimensions by 
drawings in one plane. The mo.st iinportant method is that 
which wTis invented by Monge towarrls the end oi the i8lh 
century, it is based on parallel projections to a plane by rays 
perpendicular to llie plane. Such a projection is called ortiio- 
graphic (see PROjEcnON, § i8). If the plane ls horizontal the 
projection is called the plan of the figure, and if the plane is 
\ crtical the elevation. In ^longe’s mctliod a figure is represented 
l)y its plan and elevation. It is therefore often called drawing 
in plan and elevation, and sometimes sbnply orthographic 
projection. 

§ I. Wc suppose then that wo have tw'o planes, one horizontal, 
the Ollier vertical, and these we call the planes of plan and of eleva- 
tion rcspcclivelv, or tlie horizontal and the vertical plane, and 
rionotc them by the l<-lfers tt, and v.. Their line ol intersection is 
callcx'l the. axis, and will be deiu»te«l by ;rv. 

If the surface of the drawing pajwr is taken as the jilaiie of the 
plan, then tlie vertical jilanc will be the plane perjiendiciilar to it 
through tlic axis ,tv’. To bring this also into the jilano of the drawing 
paper we turn it about the axis till it coincides with tin* horizontal 
jjlane. This process of turning one plane down till it coincides with 
another is called rahalting one to the other. Of < onrse there* is no 
necessity to liave one of the tw'o ])lnnes horizontal hut even when 
this is not the case it is loiivenient to retain the above names. 

The w’liolc arrangement will be better understood by referring to 
hg. 37. A jioint A in space is there projected by the perpendicular 
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A A, and AA.^ to tlie planes ir, and .so that A, anil A2 arc the 
horizontal and vertical projections of A. 

If we rcmcrabe*r that a line is jicrfiendicular to a plane that is 
perpendicular to every line in the plam; if only it is pcrpemlicular 
to any two intersfx:ting lines in tlie plane, wc sec tliat tne axis wdiich 
is perpendicular both to A A, and to AA.^ is also perpendicular to 
A, Aft and to A.,A„ liccause these four lines are all in the same plane. 
Hence, if the plane t., be turned about the axis till it coincides with 
the plane tt,, then A^Ao will be the continuation of A, Aft. This 
position of the planes is represented in Eg. 38, in which the hue A^Af 
IS perpendicular to the axis x. 
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Conversely any two points Aj, Ao in a line perpendicular to the 
axis wiU be tlu* projections ol .some point in .«pace when the iilaiie 
TT.^ is turned about the axis till it is perpendicular to the plane ir., 
becau.se in this po.sition the two perjicndiciilars to the tilanes ir, 
and ir« through tlie points A, and A. will be in a plane and therefore 
meet at some point A. 

Representation of Points.- Wo have thus Ihe following method 
ol repiescuting 111 a single plane the position oi ywiiiis in space* 
wc take in the plane a line xy as the axis, amt Ihtn any fair of points 
A^, A„ 111 the plane on a line perpendu ular to the axis represent a 
I point A in spate. 11 the line A, A. cuts the axis at A,„ and if at A, 

I a jMTiMMulicnlar be erected to tlie jdaiie, then the point A w'ill be in 
I it at a height A,A=:^AftA^ above* the plane. This gives tin* position 
I of the ])oiiit A relative to the jilane In the same wav, il in a 
j perpe ndicular to jt., through A., a point A be 1:d;< n .such that A...A ■; 
AftA|, then this will givi* the jioiiit A relative to the plane tt.j. ‘ 

§ 2. The two planes tt,, tt., in their original yiositioii divide space 
into lour parts. Those are called the four (|uadrants. We sn 
that the plane r., is turned as indicated m 
fig. 37, so that the jioint P tomes to and 
R to S, then the quadrant in W'hich the 
point A lies is called the tir^.t, and we say 
ttiat in the lirst c|uadrant a yioint lies above 
the borizfuital and in iioiit ot tin* \eitical 
plane. Isow wc go round the axis in th»* 
sense in which the plane ir., is turned and 
come in succession to the seiond, thud 
and lourtli quatliant. In the second a 
point lies above the jilane ol the plan and 
iiehind the plane ol elevation, and so on. 

In fig. 39, winch rcjiresents a swle view of 
the plants in lig. 37 the quadrants are 
marked, and m each a j>oint with its j/ro- 
lectioii is taken. Jug. 38 shows how tla se 
the ])lane tt., is turned down. We see that 

A point lies in the prst quadrant 1/ the plan lies below, ihe elreation 
above ihe axis ; in the second if plan and elevation both tic above ; in 
tlu‘ third if the plan lies above, the elevation below ; in the fourth if plan 
and elevation both he below the ums. 

If a point lies in the honzontal plane, its elevation lies in the axis 
and the plan coincides with the point itself. Jf a point lies in ihe 
vertical plane, its ])lan lies 1:1 the axis and the ele*valion coincides 
with the point itsell. If a point lies in ihe a.xts, both its j)lan and 
elevation he in the axis and coincide with it. 

01 eacl* ot the.se jiropositions, which will easily be seen to be true, 
th(* converse holds also. 

§ 3. Pepvc^entaiion of a Plane . — As we an* thus enabled to rej>resrnt 
}X)ints 111 a ]'*.ine, wc can represent any linite figure by rej^iesenting 
its separate iioints. It is, howe\et, not jiossible to represent a plane 
in this way, lor the piojections ot its points coiTqdetely covi'r the 
planes tti anci n.,, and no plane w'ould ajij^ear ihttiTenf from any other. 
Jhit any ])Janc*^a cuts each ol the )»lanes tt,, tt.. in a line. '1 hese are 
called the traces ot the jilane. Ihey cut eai h other in tfie axis at the 
point where the hitter cuts the plane a. 

A plane is determined by its two traces, whtth are Urn lines that meet 
on the axis, and, eoiiversi'ly, any two lines whnh meet on the axis 
determine a plane. 

Jf the plane is parallel to the a.\is itt tvaie^ are pniallel to the axis. 
Of these one luav lie at infmitv ; then the ])IaTM* will cut one of the 
planes ol pro)ectioii at infinity and will be jiarallel to it. 1 liiis a 
plane jiarallel to the IioTi/ontal jilane ol the plan has only one finite 
trace, viz. that with llic jilane ot elevation. 

If the. plane pa.ises through the axis both its traee'i toindde with ihe 
axis. Tins is the only case in which the n pre.seiilaf ion f)f tin* j.lane 
by its two traces fails. A thud plane ot jiroiecbon is therefore 
introduced, w'hicli is bc.st taken perpeiKlinilar to the oth(‘r two. 
We call it simply tht third filane and denote it by ttm. As it is 
peqiendicular to tt,, it may be 
taken as the jdane of elevation, 
its ime ol interscitKm 7 with ir, 
being the* axis, and be tiirnird 
down to coim ide with tt,. '1 his 
IS represented m lig. 40. OC is 
the axis xy whilst OA and 013 
are the traces ol the third plane. 

'J hey lie in one line 7. The plane 
i.s rabatted about 7 to the hori- 
zontal plane. A jihine a through 
the axis xy will then show in it 
a trace a.,. In lig. 40 the lines OC 
and 01* will thus be tlie traies 
ot a plane through the axis ly, 
wluch makes an angle J’O^J w ith 
the horizontal jilane. 

We can al.so hnd the trace 
which any other jilaiie makes 
with IT,. In rabatling the plane 
TT;* its trace OB with the plane ir„ will come to the position Ol). 
Hence a plajic fi having the traces CA and CB will have with the 
third plane the trace or AD il OD=OB. 
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Jt also follows iramfdiaU'ly that — 

If a plane a is pcrpenduidar to the horizontal plane, then every point 
in it has its horizontal projedion in the horizontal trace of the plane, 
as all the lays projecting these points lie in the ])lane itself. 

Any plane which is perpendicular to the horizontal plane has its 
vcitical trace perpendicular to the axis. 

Any plane which is perpendicular to the vertnal plane has its hoii- 
zoutal traie fu rpendlcular to the axis and the vcrtual projections of all 
points in the plane lie in this trace. 

I; 4 lie presentation of a Line. — A line i'^ determined ('ither by two 
points in st or by two planes througli it. We get accordingly two 
re])resentatioris of it either by projections or by traces. 

hirst. — A line a is represented by its projections a^ and a., on the 
two planes and v,,. Thesi' may be any two lines, lor, bringing 
the planes ir,, xr.j into their origimil position, the planes through these 
lines perpendicular to tt, and v.. respectively will intersect in some line 
a which has a,, a, as its ])rojectioiis. 

Secondly. - A Fine a is represented by its traces — that is, by the points 
ill it'hiih it lilts the two planes tt,, w.j,. Any two jioints may be taken 
as the traces of .i line in space, for it is determined when the planes 
are in their original position as the line joining the two traces. This 
ii'presentation becomes undetermined if the two traces coincide in 
I he axis. In this case we again use a thud plane, or else the pro- 
jet tions of the line. 

The fact that there are dillereiit methods of representing points 
and ])lanes, and hence two methoils of representing lines, suggests 
the principle of duality (section ii.. Projective Geometry, § 41). It 
i-5 worth while to keej) this 111 mind. It is also worth remembering 
that traces of jilaiies or lines always lie in the jilaiies or lines which 
they represent. J Projections do not as a rule do this excejiting when 
the jioinl or line projei tf*(l lies in oiu* ol the planes ot proji'ction. 

Ihnjiig now shown how to reiireseiit juiints, jilanes and lines, 
we h.ive to stale the coiiilitioiis w'hich must hold in order that these 
elements may lie one m the other, or else that the hgure formed by 
them imiy possess certain metrical properties. It will be found that 
the former are very much simpler th.iii tlie latter. 

before we do this, however, we shall explain the notation used; 
for it IS ol great importance to have a systematic notation. Wo 
shall denote points m sjiai'e by ca|)itals A, IJ, C; planes in sjiace 
by (xieek letteis a, [i, 7; lines 111 .sjiace by small letters a, b, i ; 
horizontal jiroitM lions 1)V suilixes i, like A,, (l^ vertical jirojections 
by siillixes 2, like A.„ a. ; tiaces by single and double dashes a a \ 
a\ o'. Hence 1', will l>e the hori/onbil jnojection ot a jiomt P in 
spai.e ; a line a will have the |»ro)eclu)ns a,, a., and the traces a' and 
a" ; a plane a has the traces a' and a". 

§ 5. If a point ties in a line, the pioietfmns of the point he in the 
pi ojei tions of the line. 

Ij a line tics in a plane, the tuurs of the Inn he in the tui es of the 
plane. 

riiese projiosiiions lnUow at oiu(' fiom lh(‘ definitions ol the 
projivtion.s ami of the traces. 

It ti point lu*s in two lines its judieclious must lie in the projections 
of both. Hence 

// two lines, f*iven by Ihcir pi ojci tions, intersed, the intrrsiu iton of 
their plans and the intei set turn of then elevations must he in a line 
perpendii ular to the axis, because they must be the projet tions of 
till* point Munmon to the tw'o lines. 

Siniilaily if two lines ^iven by their tia<rs he in the same plane 
Ol nitersed, then the hues joinni/; then horufiiitat and. vertnat traces 
lespeitivrly must meet on the axis, bec.iii.se theN- mirst be the traces 
ot the jilane through them. 

0. /'(» find the projei tions of a line irhuh joins two poi’nls A, B 
f^iren by then piofections .\,. and H,, 15.„ we join A,, Hj and A.., 

: these will be the projections required. For example, the 
traces ot a line are two iioiiits m the line w’ho.se juojections are 
known or at all events easily tound. '1 hey are the traces themselves 
and the feet ot the perpendiculars trom tiieiii to the axis. 

Hence if a' a" (fig. 41) aie the iraies of a line a, and if the per- 
pendn itlais from them cut the axis in 1’ and () lespeetively, then the 

hue a'Q will he the horizontal and 
a'P ike vatiial projection of the 
line. 

Conversely, if the projections 
fi,, a., of a line are given, and if 
these cut the axis in Q and P 
respeidively, then the/ perpen- 
diculars Pfl' and ()a" to the ax'is 
drawn through these points cut the 
projet tions a^ and a., in the traces 
a' and a". 

To find the line of intersection of 
two planes, we observe* that this 
line lies in both planes ; its traces 
must therefore lie in the trace.s 
of lioth. Hence the points where tlie horizontal traces ol the given 
j)l.ines meet w'ill be tlie horizontal, and the point where the vertical 
traces meet the vertical trace ot the line required. 

If 7. To decide whether a point A. given by its projections, hes in 
a plane a, given by its traces, we draw a line p by joining A to some 
point in the plane a and determine its traces.' If these lie m the 


traces of the plane, then the line, and therefore the point A, lies 
in the plane ; otherwise not. 1'lus is conveniently done by joining 
A. to some point p' in the trace a' ; thi.s gives p^ ; and the jioint 
w'iiere the jierpendiciilar from // to the axis cuts the latter we join 
to Ag ; this gives />2. If the vertical trace ot this lim* lies in the 
vertical trace of the plane, then, and then only, does the line p, and 
with it the point A, lie in the plane a. 

§ 8. Parallel planes have parallel traces, bccau.se parallel planes an.* 
cut by any jilane, hence also by r, and by -ir.,, in parallel lines. 

Parallel lines have parallel projections, because points at infinity 
are jirojected to mtinily. 

If a line is parallel to a plane, then lines through the traces of the 
line and parallel to the traces of the plane must meet on the axis, because 
tht'sc lines are the traces of a plant* parallel to the given plane. 

§ 9. To draw a plane through two inlerseiiing lines or through two 
parallel lines, w'e deterinitu* the traces of the lines ; the* limis joining 
their horizontal and verlii:al traces respectively will be the horiztmtal 
and vertical traces of the plane. They will incct, at ci finite jioint 
or at infinity, on the axis if the lines do intersect. 

To draw a plane through a line and a point without the line, we 
join the given point to any jioint m the line and determine the plane 
through this and the given line. 

'I'o draw a plane through three points which are not in a line, w'o 
draw tw'o of the lines which each join two ol the given jxjints ami 
draw the plane through them. If the traces of all three lines AB, 
B(', CA be found, these must lie in two lines which meet on the 
axis. 

§ 10. We have in the last example got more points, or can easily 
get more points, than are necessary lor the determination oi the 
figure required — in this case the traces ot tin* jilane. I'his will 
happen in a gnat many constructions and is ot considerable im- 
]>ortanec. It may liapjien that some ot the jioiiiis or lines obtained 
are not convenient in the actual construction. The horizontal 
traces of the lines AB and ;\C may, for instance, fall very neai 
together, in winch case tin* line joining them is not w'ell defined. 
Or, one or both of them may fall beyond the draw'ing paper, so that 
they are practically non-existent lor thi* construction. In this case 
the traces of the line JiC may be used. Or. if the vertical traces ot 
AB and AC are both m convenient jiosition, so that the vertical 
trace of tlie required plane is found and one oi" the hoii/ontal traces 
is got, then we may join the latter to the j>oint when* the vortical 
trace cuts tin* axes.' 

The draughtsman must remember that the lines which he draw , 
are not mathematical hnijs witluiut thickness, and thcrelore ever} 
draw'ing is afti*ct<*d by some errors. It is therelore ver\' desirabh* 
to lx‘ able constantly to cht*ck the latter. Such checks alwa\s 
present themselves wdien the same result c.in be obtained bv clillereiu 
cun.structioiis, or when, as in the above case, some lims must nu'et 
oil the axis, or it three jioints must he in a lim*. .\ caiefiil draughts- 
man will always avail hincselt ot tlie.si* checks. 

§ 11. lo draw n plane through u given point pafallel to a given 
plane a, we draw through the point two lines which are jiarallel to 
the plane a, and determine the jilaue through them ; or, as we 
know' that the trace’s of the required jilani* are jiarallel to those ol 
the given one (§ 8), ws* ni*e(l only draw one line I through tin* point 
parallel to the plane ami liml one of its traces, say the \er1ic.il ti.ue 
T \ a line through this ji.ir.ilk’l to the vertical tiace oi a will be tlie 
vertical trace /T' ol the re(|uiied jilane fi, and a hue ji.ir.dlel to the 
horizontal trace ol a meeting on the .ixis will Ik* the hoiizontal 
trace fi'. 

1-et .\j A., (lig. 42) be the given joint, a a" the givi'n jikine, a 
line /| Ihroiigli Vj, jiar.illel to a' and a horizontal line 1., tlirough 
A., will l>e the jirojectioiis ol 
a lim’ / thioiigli A ji.u.illel 
to the plain*, becausi’ the 
horizontal jilane through 
this liin* will cut the jikiiie 
a in a line r which lias its 
horizontal juojcction 
parallel to a'. 

§ 12. We now come to 
the metrical properties ol 
figures. 

A hue is pei fiendiciilai 
to a plane ij the projei - 
turns of the tine arc pei- 
pcndicular to the traces of the plane. We jirove it lor the horizontal 
jirojection. If a line p is jierjnmdiciilar to a jilane a, every jiiaiie 
through p is j^erpemhcular to a ; hence also the vertical jilane which 
projects the line /> to /ij. .As this plane is perpendicular loth to the 
horizontal plane and to the plane a, it is also perpendicular to their 
intersection— that is, to the horizontiil trace of a. It follows that 
every line in this projecting plane, therefore also />,, the plan of p, is 
perjondicular to the horizontal trace of a. 

To draw a plane through a given point A perpendicular to a given 
line p, we first draw through .some point O in the axi.s lines 7', y" 
perpendicular respectively to the projections /», and /»., of the given 
line. These will be the traces of a plane 7 which is perpendicular 
to the given line. We next draw through the given point A a plane 
fiarallel to the plane 7 ; this will be the plane recjuiivd. 
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Other metrical j)roi)ortios depend on tlie tjelennination of the real j 
size or shape oi a figure. 

In general the projection of a figure diflers both in size and shape : 
from the figure itself. But figures in a plane jiarallel to a jilane j 
of projection will be identical with their jirojections, and will thus 
be given in their true dimensions. In other cases there is the ! 
problem, constantly recurring, either to find the true shajie and | 
size of a plane figure wlieii plan and elevation are given, or, con- 
versely, to find the latter from the known true shape oi the figure 
itself. 'J o do this, the plane is turned about one of its traces till it j 
is laid down into tliat jdane of projection <o winch the trace belongs. 1 
Tins is technically called rabatting the plane respectively into the 
plane of the plan or the elevation. As there is no difhTt'Uce in the 
treatment of the two cases, we shall consider only tiie case of rab.it t- 
ing a plane a into the plane of the plan. The ])l:Ln of the figuie is 
a parallel (orthogr.aphic) jirojection of the figure itsi'lf. The it‘sulls 
oi parallel jirojeclion (see PROjiiciioN, §§17 and 18) mav tluue- 
fore now be used. The trace a' will hereby take the jilace of wliat 
formerly was called the axis of projection. I lence we see that corre- 
sponding ])omts m the plan arnl in the rabutlecl jdanc are joined by 
lines which are perpendicular to the trace a' and that corrcsjionding 
lines meet on this trace. We also see that the corres])ondence is 
comjdetely determined if w^e know for one point or one line in llie 
plan the corresponding jioint or line m the rabalted plane. 

B<dore, howe\-er, we tre.it of this we consider some special cases, 

§ 13. To determine the distfime betiveen two Innnta A, B given by their 
f^rnjeetions A,, B^ and A.., B.,, or, in other ivords, to determine, the true 
length of a line the f^hni and ileviition of which are given. 

Solution. — 'I'he two luiinls A, B m sjuic** lie veiiically aliove their 
plans A., }?. (fig. 4^) and A.A^ AqA.^, B,B-B„B... The four ])omts 

A, A^, B, tiierefon- form a 
quadrilateral on the base AjB^ and 
iy- 7 having right angles at the liase. 

/ / This plane we rabatt about A^B^ 

/ by di awing A] A and B^B ]ier- 

I / jxndu'ular to A,Bj and m.tKing 

1 A.\- A„.\.„ B^B lyv 'Ihen 

X An! 'Bn T AB will gi\e the length Vetinired. 

.. J - , construction might ha\t' 

i bei*n i)erformi-d m the ekw.ition 

yv. ; by making A^A - A,, A, and 

/ 1 1^3 = ByB, on lilies pet peiulicul.ir 

/ j to A.J3.2. Oj (ourse AB must have 

length in both c.ises. 

_ This figure may b<* turned into 

a model, ('ut tin* ])a]>er along 
4.h AjA, AB and BB,, an<l fold the 

piece AjABBi over along A,B| till 
it si. aids upright at right angles to the horizontal plane. 'J he jKniits 
A, B will then be in tlieir true ])Osition in space relative to ir,. Simi- 
larly if B-jBAAj be cut out and turned .along A,,B.. through a right 
angle we shall get AB in its true ])OsitioTi lelafive to Ihe plane 
TTo. Lastly we fold the w'hole jilane of the ])a])er along the axis x 
till the plane rr., is at lighl angles to ttj. In this ])ositioil the two 
sets ol jioiiits /\B will coincide it the drawing has Ix’en accnir.ile. 

JModel.s of tins kind can lx* made in many cases and their con- 
st nictioii cannot l»e too highly recoin meinUxl in ordc-r to ieah/«- 
orthographic projection. 

§ 14. To find the angle between two given lines a, h of whidi the 
projections ai, and u„, h., me given. 

Solution.— I.et /^,”(fig. 44) meet in T’,, ^._,iii 'J\ then if the line 

TjT IS not jxTpendiciil.ir to the axis lh«* two lines will not meet. In 

tins ease we draw a line ])<it<illel 
Pj, to /> to meet tlie line a. This is 

e.isiest (lone bydi 'vviiig first tie- 
/ \ line P|1 m perpendu ular to tlu- 

y o' ^ nxis to meet a,m l\_„ and then 

/ drawing Ihioiigh I’.^ a hm* i., 

/ / ip parallel to />., ; tlien />,, will be 

^ tin* ])rojections ol .i line < which 
^ ])arallel to b and ineet.s a m J’. 

y' / ^ P**mc w'hich these two 

/ lm<*s determine w'e raliatt to tlie 

yjy / ]»laii. We tlebMinme the tr..n , 

, Xy / a' and i' of the, lines a and i ; 

— \/s tlieii a'c' is llu* Irate a' ot tlu ir 

^ plane. On rabatting the ]xuiif 

Fig. 44. 1* comes to a point b on the line 

T’jQ per]x-ndicul;ir to a'l so 


Fit.. 45. 
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that OS = Ql\ But (JP is the hyjiotenuse of .a triangle PPjf) with 
aright angle P,. 'fins wc construct by making QI<=:1\,P.^; then 
PjK P(). 'file lilies a'S .and e'S will therefore include angles etjiial 
to tlio.se m.ade by the given lines. It is to be jemrmbered that two 
lines mcliide tw'o anglt‘S which are .supplementary. Which of tlie.se 
is to be taki n m any sjiecial c.ise dept'iids upon the ciiTum.stances. 

7V) determine the angle between a line and a plane, we draw through 
any point in the line a jierpi’ndicular to tlie plane (§ 1 2) .and clelermme 
the angle betw’een it and the given line. The cornjilement of this 
angle is the reejuired one. 

To determine the angle between two planes, w'e draw tluough any 


jioint two lines perpendicular to the two )>lanes and determine the 
angle betw'een the latter as above. 

In .special cases it is smijiler to determine at once the angle between 
the two ])lanes hy taking a plane section per jiendie ular to the inter- 
section of the two ])lanes and rabatt this. This is espei lally th(‘ 
ca.se if one ot the planes is tin- horizontal 01 vertical plane ot jiro- 
jectioii. 

Thus in fig. 45 the angle P]t^K is the angle wliich the jdane a 
makes W'itli tlie horizontal plane. 

§15. We ret uni to tlu' geivr.d case of rabatting ,i ])Iane a of 
which the traces a" a" are given. 

Here it will be couvssiu'ut to determiiu' first tin' ]H)sition wdiich 
the trace a" -wIirIi is a hue in a .issuiues w)un r.di.itled. Points 
m this line comcule with their elev.itioiis. Hence it is givs'u m 
its true dimension, and w'e can measure off along it tlu tiue distanci* 
between two points m it. If therefore (fig. *15) 1* is any jioint 111 a'' 
oiigmally coinculent with 
its elevation P.,, and if (I 
is the ]K)mt where a" cutr> 

the axis .IV, so that O is » 

also in a', then tlie point P \ 

will after iab.it ting the J 

])l.ain* asMiiiK* mrIi a jiosi- 

rion that OP^-OP.,. At 

the same time tin* jilan is \ 

an orthographic ]>ro)ect ion \ *'* / 

ol the ]>laiie a. Hence the \ \> / 

line joining to the jd.iii \r ' "'/a 

J\ wall alter rabatting be \\ / 

perpend 1C ilia 1 to a'. But 

Pj IS known ; it is tin* ftx)l 

ol the perpendicular Iroiii \ 

P.j to the .'IMS ,\v. Wi‘ Fu.. 45. 

draw Iheietoii', to find P, 

liom P, .a pia jxsidu nl.ir P,i.} to a' and find on it a ]x)int P siu h th.it 
OP- OPo. TIu'u llu‘ line OP will be tlu* ])ositiou ol n" when 
rabatted. 1'his hue corrt‘spouds thendon* to the pl.in ol a" th.d 
IS, to the axis .\v, corresponding ]xmits oil lhe.se lines being those 
which he on a jxrjx'ndu ular lo a. 

We have thus om* ]),»ir ol corn'sjionding lines and can now liiid 
lor any ])omt Jl, m the ])lau the coi responding point B m the i.d>.ilt« il 
plane. Wt* draw a line through B,, say B^P,, cutting a' in ( . I'o it 
correspomfs the liiK* ( P, and the point where thisjsi ut by the pioject- 
mg rav through Bj, perjuaidicular to a", is the reipiired ])oiut B. 

Sinulariy any figure in llie rabatted ])lane can be louud when the 
plan IS known ; 1ml this is usually found in .1 ihffeient maniiei 
williont any relerenci' to tlie general theory of ])at.illel projection. 
As this method and the n .i.somng employed lor it lia\»‘ their peculiar 
advaut.igt‘s, we give it .also. 

Supposing the jfianes tt, and tt.^ to be in their positions in spai.i^ 
]x ipendieiil,ir to isicJi other, we bake a section ol the wdiolr iiguie 
by a ])Iane jx-rjxaidicular to tlu‘ tr.ice a about which w’e .ire going 
to labalt tin* iilaiie a. Let this .section fiass tliroiigli the point (J m 
a'. Its traces will then be tin* lines OP, .md 1 ’,!’., (tig. o). 'flu se 
will be at right angh's, and will fheiitoie, tog«*ther with the section 
01 y of the } 4 aiie a, h»rm a 1 ight-.iiigh'd triangle OPiP.. with the 
right angl<‘ at J’,, and Ji.n jiig the ..ules P,(J and "huh both 

are givou m llu’ir tine lengths. Tin-, tiiangle w’e rabatt about it.s 
base iVit making P,l<- 1 ’, P.j. The hue (,)R wall then give the tine 
length ol the liiu QP ni sp.n e. If now tlu* ])l.iiie a be tiirrusl hout 
a' the jxmil J* will des( nbe a cut le about O as centre with, r.idiiis 
Ol’- OK, 111 a })lane ]x ijiendicular to the time a'. Jleme when the 
]>lane a has been rab.itt»’d into tlu* honzont.d ]>laiu tlu* jxnnt P will 
lit in the jx-rpeiulicular J’,() to a', so that OP < dv. 

J 1 A, 1- tlu- plan ol a ]xniit A 111 tlu* plane a, and il lies m (JP,, 
then the ]X)int A wall he vertiially abovi* A, in the lim* ()\\ On 
turning down the tn.'iiigle ()Pjl\., the jxmil A will < onie to \,„ tlu* 
line A|Ao Ix ing ixrjjeiulu iil.jr to <)Pj. Hence A will be a fxniit m 
(jP such that ( )A - i ) \„ 

If B, IS tlu* ])lau ol another ]X>iiit, but such that \,n, is jxiiallel 
to a', Hu n the (.orresfxmdnig liiu* .Ml will .ilso be )).iiallei to a'. 
Hence, ii through A a Jiiu* ;\B be drawn jxii.dhl to a', an<l B, B 
jierjx-ndicnl.ir to a', tlu n tlieir intersection gi\es tlu* jxhiit B. 'I iiiis 
ol an\ point given 111 pl.iii the real ]x)Mtioii m tlu- ])laiie «, whin 
rabatted, c.aii be foimd bv this second method. 'I hr. is the one 
most generally given m IxxiK.s on geometiiL.il diavvmg. The fust 
method exjilfdned is, howev**!, in most lases jin-leiable as it givv*s 
till draughtsman a greater v.aiiet\ ot coir t rut lions. It reijiiires .1 
.somewhat greater amount ol theon tital knowledge. 

If instead of our knowing the pl.m of .1 ligiiie the latter is itself 
given, tlu II the jiiocess ol liiidiiig thr ])lan is the reverse ol tlu* 
above and needs little explanatum. We give an ex.ani])!**. 

§ j(}. It is irqnired to drmv the plan and elevation of a polygon of 
whiih the real shape and position in a given plane a are. hutnen. 

We first rab.att tht jd.iiu* a (fig. 4f)) as before so that Pj coine.s to 
J*, hence OT’^ lo OP. T.et tlie given polygon in a be the figure 
ABC DE. We projet t, not Hu* vertices, but Hit* siiles. 'I'o ])ro)ect 
the line AB, we piodnei- d to cut a' 111 k aiul < > 1 ’ in Ci, .and draw (»Cfj, 
]M*rpeiuliciil.ir to a' ; th(*n (i, corresixmds to (i, therefoii* F(i, to I'O. 
In tlu* same manner we might project all tlu other sides, at least 
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thos<^ which cut OF and OP in convenient points. It w ill f)c best, 
however, first to produce all the sides to cut OP and a' and then to 
draw all the inojccting mys through A, B, C , . . perpendicular to 

^ a , and in the same . 
do cction the lines ' 
r., 0 „ d:c. By 
<1 rawing FG wt 
gel the points A,, | 
B, oil the project- 1 
iiig ray through A | 
and B. We tiien ! 
ioiu B lo the point I 
M where BC pro- ‘ 
duced meets tfic 
trace a'. This 
gives C, So we 
go on 1 ill we ha ve 
kumd E,. The ^ 
line Aj must 
Uien meet A 1 C hi 
a', and llii.s gives 
a check. It one 
of the sides cuts 
a' or 01* beyond 
the drawing |‘).iper 
this method fails, 
l)iit then we may 
easily find the pro 
jcction of some 
otlu'r line, say ol 
a diagonal, or 
directly the pro- 
jection of a point, 
hy the jormer 
methods. The 
diagonals may 
also serve to chc‘ck 
the drawing, for two corresponding diagonals must meed in the 
trace a'. 

Having got the plan we easily find th(‘ eh'valiou. The (‘levalion 
of G is above Gj m a", and that of 1 " is at Fg in tlu* axis. 'Tins 
gives the elevation AoB.^ in the \erticaK 

through A, «an(i B,. As a check ive have 0 (; (’fGjT. Similarly the 
elevation of the other sides and vertices are found. 

§ 17. Wc proceed to give some ajiplicatious ol the above ])i!ucit)les 
to the reprcscnl.it ion of solids and of the solution of pi ol denis 
connected with them. 

0/ ft pytainid arc gojcu baxr, the of the prrpcuflimlfi from 

the rfttax to the }>asc^ and the point where this perpvndit ulof the 
hffxe ; it is required first to develop the whole suifacc of the p]^'awiil 
into one plane f and xcrond to determine it^ section hy a plane which 
i:uts the plane of the hose in a f^iren line and makes a i^iven anale 
with it. 

1 . As the plan<‘S oi projection are not given wc can bake llu'm as we 
like, and wc .scli’ct them in such a tiiaiiuer that the solution hecoiiu s 
as simple as possible. We take the jilaiie of the base as the horizon !;il 
plane and tlie vertical plane perpendicular to llie ])laiu- ol tin* sec tion, 
bet then (tig. 47) ABCD be the liase of the jiyraimd, Vj tlie plan ot 
the vortex, then th(' elevations of A, B, C, J) will be in the axis at 
Ay, Bj,, Cj, Do, and the veitex at some point V.^ above V. at a known 
distance from the axis. The hues V,A, V,H, Ac., will lie the jdaii.s 
and the lines VjA.^,, Vylb, Ac , the elevations of the edges oi the 
pyramid, of which thus plan and elevation are kiiowm. 

We develop the surface into the plane of the base by turning 
each lateral lace about its low'or edge into the liorizoiital plane by 
the method used in § 14. If on<* face has been turned down, sav 
ABV to \'Br, then the point Q to w'hich the vertex of the m;\t 
face B('V comes can be got more siinjily by finding on the line 
ViQ pi'rpendicuLii to BC the point O such that B^- BP, for these 
lines r(‘prcsciit the same edge BV '"of the jiyraund. Next R is 
lound by making ('K CQ, .md so ou till w'e have got tlu: kust vertex 

in this case S. The t.act that AS must equal Al* gives a convenient 
check. 

The plane a whose section we have lo determine has its hori- 
zontal tiTice given peiqieudicul.ir to tlie axis, and its vertical trace 
makes tlie given angle wnth the axis. This determines it. To find 
tliV section of the pyramid by I his jilaiie there are two methods 
applicable : wc find the sections of the plane <'ither with the laces 
or with the cdge.s of the p^’iamid. We use the lattiu. 

As tiiC plane a is pcrpendiciikir to the vertical plane, tlu‘ trace 
a'' contains the projection of e\Tty’ figure in it ; tlu* i>oiuts F.^ 
Go, Ha where this trace cuts the elevations of the edges will theielore 
Ix' the elevations of the ]>oints -vvlicre the edges cut a. T'rom the.se 
w’e lind the plans K,, I'j, G,, and by joining Uiem the ])lan 
ot the section. If from H^, F, lines be drawn perpendicular to AB, 
these will detmnine the points E, F on the developed face in which 
the a cuts it ; htnice also the line EF. Similarly on the other 

faces. Of course BF must be the same length on BP and on BQ. 
If the plane a be rabatted to the plan, we got tiic real .shape of the 
y'Ction as shown in the figure In EFGH. This is done easily by 


making FoF = OF.,, Ac. If the figure representing the developme..^ 
of the pyraniid^ dr better a copy of it, is cut out, and if the lateml 
faces Ije bent along the lines AB, B(', &c., vre get a model of tlie pyra- 
mid with the section marltfed on its faces. This may be placed on 
its plan A BCD and the plane of elevation Inni about the axis a. 
'file pyramid stands tiien in front of its elevations. If next the plane 
o with a hole cut out representin** tlu; true section be bemt along the 
trace a' till its edge cotncitles wuth a*', the edges of the hole ought to 
coincide avjIIi the lines EF, FG, &c., on the faces. 

§ i«. Polyhedra like the pyramid in § 17 are represenlerl by the 
projections of their edges and vertices. But solids liounded bv 
curved siirf{ice.s, or surfaces themselves, cannot be thus rejiresented. 

For a surface wA may use, as in case of the plane, its traci^s - tlmt 
is, the curves in w'hich it cuts the planes of projwtkm. We may 
also project points and curves on tlie surface. ray cuts the 
surface generally in more than one point; hence it w'iil lyapptm 
that some of the rays touch the surface, if two of these points coincide. 
Tlie points of contact of these rays will form some curve on the surface, 
and this will appear from the centre of projrCtton as the boundary 
of the surface or of part ot the surface. The oirtfines of all Hurfaccs 
of solids Which wo xee about us »re formed by the points at which 
rays tlmmgh our eye toucli the surface. The projections of tliftse 
coiitoiirs .ire therefore best adapted to give an idea of the shape of a 
surlacc. 

Thus the tangents drawn from .any liiiite centre to a sphere form 
.'I right circular cone, and this will be cut by any plane in a xxmic. 



It is often called the projection of .a sphere, but it is better called 
the conlour-line of the sphere, as it is the boundary of the jirojections 
of all points ou the sphere. 

11 the ci'iilrc is at infinity the tangent cone becomes a right 
ciicukir cylinder touching tlie sphere along a great circle, and ii 
the projt:ctioii is, as m our case, orthographic, then the section ol 
this cone by a jdane of projection will be a circle equal to the great 
circle of the sphere. We get .such a r.irck* in the plan and another in 
the elevation, their centres being pl.m ami elevation of the centre ol 
tlu; splien*. 

Similarly the rays touching a cone of the .second order will li«‘ 
in two planes which pass through the vertex of the cone, the contour- 
hue of tho projection of the cone consists tliereloro ot two lines 
ineetmg in tlie jirojectioii of the vertf.x. These mav, however, 
be iniisiblc if no real taiigi*nt rays can be drawn from tlie centre of 
projection : ami this liappiuis wlien the ray projecting the contn; 
of the vertex lies wdtliiu the cone. In this case Hie traces of the 
cone are of im[X)rtanccu Thus in representing a cone of revolution 
with a vertical axis w e get in the plan a circuk'ir trace of the surface 
whose centre is tin: plan of the vertex of the cong, and in the elevation 
the contour, consisting of a pair of lines intersecting in the elevation 
of the vertex of the com*. Tho circle in the plan and the pair of lines 
in the elevation do not determine the surface, for an infinite number 
of surfaces might be conceived wliich pass throiy^h the circuUr Iraoe 
and touch two planes through the contour lines in the vertical plane. 
Tlie surf.ico becarae.s only comphTcly defined if we write down to 
the figure that it ^luill represent a cone. Tlie .same holds for all 
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surfaces. Even a plane is fully represented by its traces only umler 
the silent understanding tliat the traces are those of a plane. 

§ 19. Some of tJic simpler problems connected with the repre- 
sentation of surfaces are the determination of plai;c sections and of 
tiie curves of intersection of two such surfaces. The former is 
constantly used in nearly all problems coiiceining surfaces. Its 
solution depends of course on the nature of the .surface. 

To determine the curve of intersection of two siirface.s, we take a 
piano and determine its section witfi each of the two surfaces, 
rabatting this plane if necessary. This gives two curves which lit* 
m the same plane and whose intersectioiis will give us points on 
both surfaces. IL must hen; be remt'inliered that tw*o curves 111 
space do not nv;cessanly inteiscct, hence that the points in which 
their projections infersect arc not necessaiily the jirojectioiis of 
points common to the two curves. 'J'his will, liowever, 1 h? the case 
if the two curves lie in .a common plane. By taking then a number 
of plane sections of the surfaces w’c can ge,t as many points on their 
cur\'e of intersection as we like. TlvfH? ]danes havi*, ot coiirs**, fo 
bo .selected in such a way that the sections arc curves as siinjilc as 
tile case permits of, and such that they can he easily and accurately 
drawn. Tims wdien jiossible the sections sliould lie straight lines 
or circles. This not only saves time in drawing but determines all 
points on the sections, and therefore also the jioints where the two 
curves nu'et, with ecjual accuracy. 

§ 20. We give a few examples how these sections have to l>c 
.selected. A cone i.s cut by every plan** flirougli the vertex in lines, 
and if it is a cone of revolution by jihines jicrpendicular to tJie 
axis m circles. 

A cylinder is cut by every ])lano paralhd to the axis in lines, ami 
if it IS a cylinder of 1 evolution by planes jierpendicular fo the axis 
in citchis. 

A sphere i.s cut ])y every plane m a circle. 

Hence in case ot two cones situ.ated anywliere in space we lak'* 
.sections tliiough botii vertices. The.se wall cut both cones in lines. 
Similarly 111 case of two cylimlers we may take .sections ]>arallcl to 
llie axis ot !)Oth. In case of a spliere and a cone of revolution with 
v(*rtical axis, horizontal .sections will cut both surfact‘s m circles 
who.se jdaiis are codes and whosi* elevations an* line.s, wtulst vertical 
sections througli the vertex of the rone cut the latter in lines and 
the .sphere in circles. 'J'o avoid drawing the projections of these 
circles, which would in gencr.al be dlijises, wx* rabalt the plane and 
then dniw the cm les in their real shape. And so on in other c.ises. 

Special attention .should m all cases be paid to those piints in 
whicli the tangents to the projection of the curve of iuter.sectioii an* 
parallel or perpendicular to the axis ,r, or whore these jirojvctions 
toucli the contour ot one of the surfaces. (O. H.) 

IV. An'.M.YTTCAL (iEOMKTRY 

1. Til the name ^comeiry there is a la.sting record that the 
science had its origin in the knowledge that two distances may 
be compared bv measurement, and in the idea that measurement 
must lie effectiial in the dis.soriation of different direetions as well 
as in the comparison of disUvnce.s in the same direction. The 
distance from an observer’s eye of an object seen would he 
specifi(*(l as soon as it was ascertained that a rod, straight to the 
cy^e and of length taken as known, could be given the direction 
of the line of vision, and had to be moved along it a certain 
number of times through lengths equal to its own m order to 
reach the olijert from the eye. Moreover, if a field had for two 
of its iKHinclaiies lines straight to the eye, one running from south 
to north and the other from we.st to east, the position of a point 
in tlie field would be specified if the rod, when directed west, 
had to be .shifted from the point one obser\Td number of times 
westward to meet tlie former boundary, and also, when directed 
soutli, had to be shifted another observed number ot times 
southward to meet the latter. Comparison by measurement, 
the beginning of geometry, involv(*d counting, llie ba.sis of arith- 
metic ; and the science ol number was marked out from the 
first as of geometrical importance. 

But the arithmetic of the ancients was inadequate as a science 
of nurnher. Though a length might be recognized as known 
when measurement certified that it was so many limes a standard 
length, it was not every' length which could be thus specified 
in terms of the .same standard length, even by an arithmetic 
enricfied with the notion of fractional number. The idea of 
possible incommensurability’' of lengths was introduced into 
Europe by Pythagoras ; and tlie corresponding idea of irration- 
ality of number was absent from a crude arithmetic, while tliere 
were great practical difhculties in the way of its introduction. 
Hence perhaps it arose that, till comparatively modern times, 
appeal to arithmetical aid in geometrical reasoning was in all 
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possible ways restrained. Geometry figured rather as the lielper 
of the more difficult science of arithmetic. 

2. It was reserved for algebra to remove the disabilities of 
arithmetic, and to restore the earliest ideas of the land measurer 
to tlic position of controlling ideas in geometrical invest igaliun. 
This unified science of pure number made comparatively little 
headway in the hands of the ancients, but bt‘gan to receive 
due attention shortly after the revival of learning. It expresses 
whole classes of arithmetical facts in single statements, gives 
to arithmetical laws the form of e(|iialions involving symbols 
which may mean any known or sought numbers, and provides 
proce.sses w’hich enable us to anah'se the information given by an 
equation and derive from tliat equation other equation.*!, whidi 
express laws that are in effect consequences or cau.ses of a law 
started from, but differ greatly from it in form. Above all, lor 
present purposes, it deals not only with integnd and fractional 
number, but witli number regarded as capable of continuous 
growth, just a.‘; distance is capable of continuous growth. 'J’he 
difficulty'' of the arithmetical expression ol irrational number, 
a difliculty c«)iisidered by tlie modern school of analysts to ha^c 
been at length surmounted (see Function), is not vital to it. 
It can call iJie ratio of the diagonal of a square to a side, for 
instance, or tliat of the circumference of a circle to a diana ter, 
a number, and let a or x denote that number, just as pn^fierly 
LIS it may allow' eitlier letter to denote any rational number 
which may be greater or less than the ratio in qiiestion by a 
difference less than any minute one we choose to assign. 

Counting only% and not the counting of objects, is ol the essence 
ol arithmetic, and of algebra. But it is lawful to count objects, 
and in particular to count c(jual lengths by measure. The 
widened idea is that even when a or x is an irrational nuniber 
we may s|)cak of c/ or x unit lengths hy measure. W'c may give 
concrete interpretation to an algebraical equation by allowing 
its terms all to mean numbers of time.s the same unit length, 
or the same unit area, or ^'c. and in any c(]uation lawfully 
derived from the first by algebraical processes wc may do the 
same. Descartes in his Geometrie (1037) was the first to system- 
atize the application of this principle to the inherent first 
notions of geometry ; and the methods which he instituted have 
become the most i)otent methods of all in geometrical re.scan:h. 
It is hardly too much to say that, wht n known facts as to a 
geometrical figure ha\'e once been expressed in algebraical 
terms, all strictly consequential facts as to the figure can be 
deduced by almost, mechanical jirocesses. Some may well be 
unexpected consequences ; ami in obtaining those ol which 
there has b<‘en suggestion beforehand the often bewildering 
labour of constant attention to the figure is obviated. These 
are the methods of yhat is now called analytical, or sometimes 
algebraical, geometry. 

3. T'he modern use of the term “ analytical ” in geometry' has 
obsc ured, but not. made obsolete, an earlier use, one as old as 
ITalo. There is nothing algebraical in this analysis, as di.s- 
tinguished from symthesis, ot the Greeks, and of tlie expositors 

pure geometry. It has ri’/crenie to an order of ideas in 
demonstration, or, more Jrccjuerilly', in di.scovcring means to 
effect the geometrical construction of a figure with an a-ssigned 
.s|)ecial property. We have to .suppose hypothetically tliat lh(; 
construction lias been performed, drawing a rough figure which 
exhibits it as nearly as is practicable. We Him analyse or 
critically examine the figure, treated as correct, and ascertain 
other profierties which it can only possc.ss in association with 
the one in question. Pre.sently' one of thc.se propi rties wnll often 
be found which Is of such a character that the construction ol 
a figure pos.scssmg it i.s simple, 'fhe means of effecting symthetir - 
aliy a construc tion .such as was desin tl i.s thus brou^dit to light hv 
what Plato allied analyi^is. Or again, being a.skcd to firoAe a 
theorem A, w'c ascertain tliat it must lie true if anothrr theorem 
B is, that B must be if (' is, and so on, thus eventually finding 
that the theorem A is the consequence, through a chain of inter- 
mcdiarie.s, of a theorem Z of which the cslahlislimcnt is easy. 
This geometrical analysis i.s not the subject of the present article ; 
but in the reasoning from form to form of an equation or system 
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of equations, with the object of basing; the algebraical proof 
of a geometrical fact on other facts of a more obvious character, 
the same logic is utilized, and the name “ analytical geometry ” ; 
is thus in part explained. I 

4. In algebra real positive number was alone at first dealt 
with, and in geometry actual signless distance. But in algebra 
it became of importance to say that every equation of the first 
degree has a root, and the notion of negative numlxjr was intro- 
duced. The negative unit had to be defined as what can be 
added to the positive unit and produce the sum zero. The 
corresponding notion was readily at hand in geometry, where 
it was clear that a unit distance can be measured to the left 
or down from the farther end of a unit distance already measured 
to the right or up from a point O, with the result of reaching O 
again. Thus, to give full interpretation in geometry to the 
algebraically negative, it was only nec(‘ssary to associate distinct- 
ness of sign with oppositencss of flirer tion. 1 ^ater it was discovered 
that algebraical reasoning w^ould be much facilitated, and that 
conclusions as to the real would reUiin all their soundness, if a pair 
of imaginary units ± t of what might he called number were 
allowed to be contemplated, the pair being defined, though not 
sei)arately, by the two properties of having the real sum o and 
the real j)roduct j. Only in these two real combinations do they 
enter in conclusions as tf) the real. An advantage gained was 
that every (|uadratic equation, and not some quadratics only, 
could be spoken of as having two roots. l'h(‘se admissions of 
new units into algebra were final, as it admitted of proof that all 
equations of degrees higher than two have the full numbers of 
roots possible for their respective! degrees m any case, and that 
every root has a value included in the form with a, 

real. The corresponding enrichment could be given to gcometr}^, 
with corresponding advantages and the .same absence of danger, 
and this was done. On a line of measurement of distance we 
contemplate as existing, not only an infinite continuum of points 
at real distances from an origin of measurement O, but a doubly 
infinite continuum ol points, all but the singly infinite continuum 
of real ones imaginary, and imaginary in conjugate pairs, a 
conjugate pair being at iniaginar\' distances from O, which have 
a real arithmetic and a real geometric mean. To geometry 
enriched with this conception all algebra lias its application, 

5. Actual geometry is one, two or three-dimensional, i,e. 
lineal, plane or solid, in one-dimensional geometry po.sitions 
and measiiremcnls in a single line only arc admitted. Now 
descriptive constructions lor points in a line arc impossible 
without going out of the line, ft has therefore been held that 
there is a sen.se in which no science of geometry strictly confined 
to one dimension exists. But an algebra of one varialjle can be 
ajiplied to the study of distances along a line measured irom a 
chosen point on it, so that the idea of construction as distinct 
from measurement is not essential to a one-dimensional geo- 
metry aided liy algebra. In geometry of two dimensions, the 
flat of the land-measurer, the jiassage from one point C) to any 
other point, can be effected by two successive manhes, one east 
or west and one north or south, and, as will be seen, an algebra 
of two variables suffices for geometrical cxphiitation. Jn 
geometry of three dimensions, that of space, any jioint can be 
reached from a chosen one by three marches, one cast or west, 
one north or south, and one up or down ; and we shall see that 
an algebra of three variables is all that is necessaiy’. With 
three dimensions actual g(!omclry stops ; but algebra can supply 
any number of variables. Four or more variables have been 
used in ways analogous to those in whi(!h one, two and three 
variables are used for the purposes of one, two and three- 
dimensional geometry, and the results liave been expressed in 
quasi-geomctrical language on the supposition that a higher 
space can be conceived of, though not realized, in which four 
independent directions exist, such that no succession of marches 
along three of them can effect the same displacement of a point 
as a march along the fourth ; and similarly for higher numbcr.s 
than four. Thus analytical, though not actual, geometries exist 
for four and more dimensions. They are in fact algebras furnished 
with nomenclature of a geometrical cast, suggested by convenient 


forms of expression which actual geometry has, in return for 
liencfits received, conferred on algebras of one, two and three 
variables. 

We will confine ourselves to the dimensions of actual geometry, 
and will devote no space to the one-dimensional, except incident- 
ally as existing within the two-dimensional. The analytical 
method will now be explained for the eases of two and three 
dimensions in succession. The form of it originated by Descartes, 
and thence known as Cartesian, will alone be considered in much 
detail. 

I. Plane A nalylical Geometry. 

6 . Coordinates . — It is assumed that the points, lines and figures 
considered lie in one and the .same jilane, which plane therefore need 
not be in any way referred to. In the plane a point O, and two lines 
xOx. y*Oy\ intersecting in O, arc taken once for all, and regarded as 
fixed. O is called the origin, and x'Ox, y’Oy the axes ot -v anti y 
respectively. Other positions in the plane are specified in relation 
to this fixed origin and these fixed axes, l^rom any point 1* we 
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suppose PM drawn parallel to the axis of y to meet the axis of ,v in 
M, and may also siippo.s(! )*N drawn parallel to the axis of t(i meet 
tlie axis of y in N, so that OMPN is a ])arallelogram. The position 
of P is determined when we know OM (:^NP) and MP ( -ON). 
If OM is A times the unit of a scale of measurement chosen at pleasuie, 
and MP is y limes the unit, so that \ and y liave numcriral values, 
we call X and y the (('artesian) coordinat(‘S of 1 *. 'lo distinguish 
them w'e olten .speak of y as the ordinate, and of x as the abscissa. 

It is nece.ssary to attend to signs ; x has one sign or tlie other 
according as the point 1’ is on one side or the other of the axis of r, 
and y one sign or the other according as V is on one side or the other 
of the axis of x. Using the letters N, F., S, W, as in a map, and 
considering the ]#lane as divided into four quadrants by the axes, 
the signs are usually taken to be : 

X y For tpiadrant. 

+ -l N F 

+ - S E 

-i- N W 

s w 

A point is referred to as the iioint {a, b)^ when its coordinates r*rc 
x-a, y- b. A point may he fixed, or it may be variable, t.e. bo 
regarded for the time being as free to move in the jdane. 'flic 
coordinates (r, y) of a v'^ariable point are algebraic variables, and are 
said to be " current coordinates.” 

The axes of x and y are usually (as in fig. 4S) taken at right angles 
to one another, and wc then speak of them as 1 octangular axes, 
.and of A and y as " rectangular coordinates ” of a point P ; OAIJ'N 
is then a rect. ingle. Sometimes, howev'cr, it is convenient to ii.se 
axes which are oblique to one another, so that (;is in fig. 2) the angle 
A'Oy lietween their positive directions is .some known angle u> 
di.stnict from a right angle, and OMPN is always an oblique parallelo- 
gram with given angles ; and we then speak of x and r as ” oblique 
coordinates.” The coordinates are as a rule taken to be rectangular 
in what follows. 

7. Equations and loci. Tf (r, 1') is the point P, and if we are 
given that .1 - o, wc are told that, in fig. 48 or fig. 40. tlx* point M lies 
at O, whatevxT value y may have, i.e. we arc told the tme fact that 
P lies on the axis ot y. Conversely, if P lies anywhere on the axis 
of we have always ()M = o, i.e. .1 - o. Thus the e<]uation .r.- o is 
one satisfied by the coordinates (jr, y) of every ]»oint in the axis of v, 
and not by those of any other point. We say that .\=o is the 
equation of the axis of and that the axis of y is tlic locus repre- 
sented by the equation a =-o. Similarly r o is the eejuation of the 
axis of X. An equation .v- a, where a is a constant, expresses that 
P lies on a parallel to the axis of y through a point M on the axis 
of X such that OM-^a. Every line parallel to the axis of y has an 
equation of this form. Similarly, cv'-cry line parallel to the axis ol .r 
has an equation of the form y- fi, where b is some rlefinite constant. 

These are simple cases of the fact that a single equation in the 
current coordinates of a variable jioint (r, r) imposes one limitation 
on the freedom of that point to vary. The coordinates of a point 
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taken at random in the plane will, as a rule, not satisfy the equation, 
but infinitely many points, and in most cases infinitely many real 
ones, have coordinates which do satisfy it, and these })oints are 
exactly those which lie upon some locus of one dimension, a straight 
line or more frecjnently a curve, which is said to be represented by 
the equation. Take, for instance, the equation y — w-r, wlicre m 
is a given constant. It is satisfied by the coordinates of every point 
1 ’, which is such that, in fig. i, the distance MT, with its proper sign, 
is m times the distance OM, with its proper sign, t.e. by the co- 
ordinates of every point m the straight line through O which we 
arrive at by making a line, originally coincident with a'Ov, revolve 
about O in the direction ojiposite to that of the hands of a watch 
through an angle of which m is the tangent, and by those of no other 
points. That line is the locus whicli it represents. Take, more 
generally, the equation y- where ^(,v) is any given non-ambigu- 
ous function of .r. Choosing any point M on ,r'0.r in fig. i, and 
giving to A' the value of the numerical measure of OM, the etiualion 
determines a single corresponding y, and so determines a single 
point P on the line througli M ])arallcl to y'Oy. This is one point 
who.se coordinates satisfy the e(|uation. Now let M move iroin the 
extreme left to the extreme right ot the line i'Oa', regarded as 
extended both ways as far as we like, t.r. let x take all real values 
from “00 to oo . With every value goes a point V, as above, on 
the parallel to y'( )v tlirough the corresponding M ; and we thus find 
that there is a path from the extreme left to tlie extreme right of 
the figure, all points 1* along which are distinguished from other 
points' by the exceptional property of .satisfying the equation bv 
their coordinates. This path is a locus ; and the equation y = 0(A) 
represents it. More generally still, take an equation /(r, y) - o 
w liich involves Ixith x and v under a lunctional form. Any particular 
value given to a' in it produces from it an equation for the dettTmina- 
tioii of a value or values of y, which go with that value ot \ in .specily- 
iiig a point or points (a, >), ol which the coordinates satisly the 
equation /(i, v) =" o. Here again, as a' takes all values, tlie point or 
points describe a path or paths, which constitute a locus represeiiterl 
by the equation. ICxcept when y enters to the first degree only in 
/(V, y), it is not to be exjiected that all the values oi y, determined 
as going with a (.hoseii value of x, will be neci'ssarily real ; indeed 
it IS not uiicoiumon for all to be imaginary lor some ranges ol values 
of V. 'J'he locus may largely con.sist ol continua ol imaginary 
jioints ; but the real parts ol it constitute a real curve or real curves. 
Note that we have to allt»\v .v to admit ol all imaginary, as well as 
ot all real, values, in older to obtain all Jinaginary parts of tlie 
lot us. 

A locus or rur\’c may be algebraically .specified in auotlu r way ; 
viz. we may be given two equations a =/(^), y = F(f/), which e\]>re.ss 
the coonliiiales ol any point of it as two lunctions oi the .same 
varialile parameter 0 to which all values are open. As 0 tcd<es all 
values in turn, the jioiut (i, y) traverses the curve. 

It is a gooil exerc’se to trace a number ol curves, taken as ihTmed 
by the eipintions which represent them, 'fins, in smiph' cas<*s, can 
be done approximalel v by plotting the values of v given by the 
ei] nation ol a curve as going with a considerable number ol values 
of A, and eonijetting the various points (v, y) thus obtained. But 
inctliods exist tor diminishing the labour of tins lentali\i* process. 

/VnotJier ])r()l)liMn, which will be more aili'iided to here, is tlijit of 
tlelermimug the ei]uation.s of curves of known inlere.st, taken a-, 
delined by geonielrRiil ])roj)ertie.s. Tl is not .i matter lor surj^risc 
that the curv<*s which have been most and longest studied geo- 
nietrically iire among liio'^e represented by e<iuali(;us ol the smq>Iest 
character. 

S. J'hc Sirau'Iit — This is the simplest tv]>e of loi us. Also 

the .sini])lest type ol etjiiatioii m i and v is Ai -i !>i'-r(' f>, om* oi 

tile first degree. Here the roeltu lenl.s B, C are constants. They 
are, like the current coordinates, i, v, numerical. Bui, in giving 
intcrjirctation to such an equation, we must ot toiirse refi-r to 
numbers Ai, B\', (' of unit inagintudos of the same kind, of units 
of counting for iii-stancc, or unit lengths or unit s»piares. It will 

now be seen that <*ver> straight 
line has an equation ot the first 
degree, and that every e<pia1ion 
ol the first degree repn ^ents a 
straight line. 

It has been .seen (tj 7) that Jiin-s 
parallel to the axes have equa 
lions ol the first degiee, Iree 
from one of the variables, 'l ain* 
now a straight line AB(' inclined 
to both axes. Tait it make a 
given angle a with the positive 
direction of the axis of i, /.c. m 

fig. 3 let this be th<* angle 

through which Av must be re- 
volved i oiinter-clocUw ise about 
A in order to be made coin- 
Fig. 50. cideiit w'itli the line. Let C, of 

coordinates {h, k ) , be a fixed point 
on the line, and P (a , y) any other ])oint iqion it. Draw the ordinates 
CD, PM of C and P, and let the ])arallel to the axis of \ through C' 
meet PM, produced if necessary, in R. The right-angled Irianglc 
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CRP tells us that, with the signs appropriate to their directions 
attached to CK and RP, 

Rl»: ’ CR tan n, i.r. MP - DC = (OM - OD) tan a, 
and this gives that 

y - A’^tan a (1 - A), 

an equation of the first degree .satisiuil l»v x and y. No p(»int not 
on the line satisfies the same equation ; for the line from C to any 
point oil the line woiiltl make with CR some angle (i dilterent from «, 
and the point in qiu-stion would satisfy an equation y - A - tan li{ v - A) , 
which is mconsislent w'ilh the above eipiation. 

The equation of the line may aKo l>e written y i»a' 4 A, wheic 
»i‘-rtana, and A -A - A tan u. Here A is the value obtained tor v 
from the equation when o is pul for a , i,c. it is the numerical measure, 
with proper sign, of (^B, the intercept ma«le b\ the line on the avis 
of y, measured Irom the origin. For dilterent .sliaiglit line^ , in ami A 
may liave any constant values we like. 

Now the general etfuatiou of the first ilegret* Ai i Bi -t C o may 

be written v - -^,1 - j,, uiile.ss B- (*, 111 which c.ise it represents a 

line parallel to the axis of v; ami - \/B, -C/l'> art' ^ allies which 
can be given to ni and A, .so that every eijuation of the first degiv'e 
represents a straight line. 11 is inqiorlanl to notice that the geiieial 
equation, which in afipearaiKe eontams three constants A, B, in 
effect dej>ends on two onlv, the ratios of two ol them to the thinl. 
In virtue ol this last reniaik, we see tJiat two distmcl comlitiou-. 
suffice to determine a straight line. For iiist.iiice, it is eas\ from the 
above to see that 


is the equation of a straight line determinecl by the two conditions 
that it makes intercepts ()\, OB on tJie twv) axes, jq wliidi n ami A 
are the uumerical measures with profier signs : note that in tig. 3 u 
is iiegatu e. Again, 


i.v, 

- (‘l- l.A',- O. 

rt‘presents lh(‘ line det(‘rmiiie<l 1 >n the dat<i that ii i)as.ses through 
two given jKunts (Aj, Vj) ami (i„ v.,). lo pio\»‘ this find m in iii«- 
eo, nation v- Vj- n/li-ij) of a line througli (ij, liom the coii- 
diiioii lhat (i.j, iy) lies t>n the line. 

In this panigrci])li the t oordmalt's have Ihsmi as.suimMl rectaiifpil.'ir. 
Had they been obli(|iie, the doctrim' of similar triangles would h.ive 
given the sani(‘ ri'sults, e.\i(‘pt that in the forms of (equation v A 
ni{ \ - A), y iin I A, we slioiild not havi* had in fan n. 

g. The tilde.- It is isisv to write down tin' equation ol a g,i\en 
circle. Le (/., A) be its given centre C‘, »iml /» tlu* miineru al nieasnn* 
of its given radius. Take P (i, v) .my fioint on its circuinfeirm e, 
and constnicf (he triangle ('Kl\ in fig. 3, as above. Tlie fact tliat 
this is nglit-anghsl felh ns Miat 

CR‘< RP* CP', 

ami tliis at ome give, tlie etjuatnin 
1 1 - A)" . I e - 

\ ]H>inl not iq)on ihe t ireiinilerenci' oi the p.'irlicular circle is at some 
distance from (A, A) different horn /*, and .satisfies an eefnatmn 
invonsisf<>n( with thi. one; winch aciordingly rejuc'senfs the cn- 
cumler<*nci', or, as we sa\ , llie urcUs 
The effiiation is ol llie form 

1' 1 V ’ -* J! \ l I 2B\' i C o. 

ConversrU i*very er|uati»)n of tins form lefu-esents a circle : w-i* have 
oiil\ lo lake' - B, \-- B’ C foi A, A , //' tl ■ pectively, to obtain 

its centre and i.idius. But IIiit statirneul mu l af>]>ear loo mi- 
restricled. Ought we not to reipnie \‘’.B--C to be jiosifive 
Cert.ainly, if by cin le we are onlv to nn .m the visible round in- 
ciiiiifereiice ol the gt-oinetrii al defiinlion. Vet, aiialyl i( ally, w<‘ 
contemjilate .'iltogefher imaginary ciuies, for whicli /*" is Tie/;ali\<‘ 
and elides, foi which /> o, with all theii icaliiy comleii.ed into 
their centres. JA’eii when fr is ]>ositive, .mi that a \isible louml 
( ircnmfeience exists, we do not regard tin, as constituting th< 
whole of the rirde. C.iving to a any vabe whatever in (i A)’'4 
(v- /•)"--//% we obtain two values of y, real, loiiiudeiit 01 imaginary, 
each of which goes with the abscissa > as the oidinate of a point, 
rccU or im.aginary, on what is rejnest nfftl b\ the equation ol the 
circle. 

The dcK trine of thi' imaginary on a i ircle, and in geomelrv geiiei- 
ally, is of jiurely algebrau .d imeptioii ; but it ha.s been in its entiretv 
accc'pted by modern fuire geometers, ami signal success has attended 
the eftorls of those who, lik<‘ Jx. H. C. von Slamlt, have striven In 
base its conchi.sioiis on piiiicipli's not at .all algebraical in form, 
though of course loguate to those adojited in inlTodming tie- 
imaginary into algebra. 

A ciicle with its centre at the origin h.as an ecpiation 1’- < v' 

Til obhcfiie c.oordinatcs the general equation of a circle is 
A‘-’-f-2ry cos w 4 y--+' 2 AA -i -jBy 1 C o. 

TO. The conic sections are the next simple^^t lo< i : and it will be 
seen later that they arc the loci rejiresented by equations of the 
second degree. Circles are particular cases of ionic sections ; and 

\f. .731/ 
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they have iiist l>cen seen to have Jor their equations a particular 
class ol fciiuilioiis ol the second decree. Another parliciiUr claso 
ul such ('(luatKms is tliat included in the lorm (AAr-t-Jiy d C)(A'aH- 
r/v } G') - o, which rcjprcsents two straight lines, because the product 
on the left vanishes il. and only if, one of the two factors does, i.e, 
il, and only if. {x, y) lies on one or other of two straight lines. The 
condition that cmt ^-2hxy-\- hy^-\ 2gx-[ 2fy -i-c^o. which is often 
written («, h. ( J,g. h){x, y, i)**— o. takes this lonn is ahc-\ 2)gh—af^— 
ho- cJt- o. Note that the two lines may, in particular cases, be 
parallel or coincident. 

Any equation like F,(;r, y) VJ,x, y) . . . P«(Ar, y)=o, of which 
the lett-liaud side breaks up into factors, represents all the loci 
separately represented bj'’ y) — o, y) -o, . . . V„{x, y)— o. 
In particular an equation of degree ;/ winch i.s tree from x represents 
u iraight lines parallel to the axis of x. and one of ilcgrce n which 
1-. hoinogeneoiis in .v and y, one which upon division by be- 
comes ill! e(iucitioii in tlic ratio yjx. represents n straight lines through 
the origin. 

Curves rejirestmted by equations of the third degree are called 
cubic curves. 'J'lie general equation of this degree will be written 
(*')(.r, y, i)'‘--o. 

Ti. Dcscri JHioe Geometry. — A geometrical proposition is either 
descriptive or metrical : m the toririer case the statement ot it is 
independent ol the idea of magnitude (length, inclination, t'fec.), 
anti 111 the latter it has reterence to this idea. 'J'he method ol co- 
ordinates seems to be by its intaqilion essentially metrical. Yet 
in dealing by this method witli descriptive propositions we art^ 
eiuinently iree from metrical considerations, because of our power to 

use general ecj nations, and 
to avoid all asstiinidion that 
me<isuretiients impHt*<I are 
any particular measure- 
ments. 

12. U is w'orth while to 
illustrate this by the in- 
.siant e of llie well-known 
tlK’orein of the radic-al centre 
of three circle}-. The tlu'orem 
is that, given any thn-e circles 
A, B, C (fig. 51), the common 
chords aa\ yy* of the 

three jiairs of circles meet in 
a point. 

'Phe geometrical proof is 
metrical throughout : - 

Take O the point of inter- 
.scction of aa", /i/f', and joining 
iliis with y\ suppose that iloes not pass through 7. but that it 
meets the ciri le-. A, 11 m two ilislinct points 7,. 7, re.spectively. We 
have then the known metrical properly ol intersecting chords oi a 
circle; viz. in circle C, w-here aa, fifi', an- cliords meeting at a point O, 



Oa.Oa -- . 

wiiere, as well as in what immediately follows, Oa, tS:c., denote, of 
course, lengths or di stain ca. 

Similarly in circle A, 

= <hi'Oy\ 

and in circle B, 

Oa.Oa^ ' C>)'^.C>7^ 

ronseqiiently f )•)... O-y', that is, 07^-07.,, or the points 

7, and 7.4 coincide ; lliat is, they <Mch coincide wnth 7. 

We contrast this with the analytic«d method : — 

Here il only retjuires to be known tliat an equation Aa + By -t C - o 
represents a line, anil an equation a- -i''’ -i A v -i- By ^ C - o represents 
a crcle. A, B, C have, in the two cases respectively, metrical 
significations ; luit thes<» we are not concerned with. Using S to 
vlenote the function i'’s y^H Aa j- By i-C, the rx.] nation of a circle is 
S- o. Let the e(|uatioTi of any other circle be S', 4 V'-i- A' a-i 

r>'.V + C' o ; the ispialion S - S' o is a linear equation (S - S' is in 
lact (A - A') A f (B - B') y -f C - O'), ami il thus represents a line ; 
lliis CAjuation is sjitisfie.d by the coordinates of each of the points of 
intersection of the two circles (for at each ol these points S - o and 
S'--o, therefore also S - S' o) ; hence the equation S - S' o is 
tli.it of the line joining the tw’o points of intersection of the tw o circles, 
or say it is the equation of the common chord of the two circles. 
('onsidiTing then a third circle S', a- i v" + A "a -f o, the 

(•(piations of the common chords are S S' o, S - S" -o, S' - S" o 
(each of these a linear equation) ; at the intersection of the first and 
second of these lines S S' and S - S' . therefore also S' - S*, or the 
I'qualion of the thinl hue is satisfied by the coordinates of the point 
in question : that is, the three chords intersect in a jjoiiit O, the co- 
ordiriiiles of w^hich are determined by the equations S = S' — S". 

It f Hither .ippiMrs that it tlie two circles S --.-o, S' o do not intersect 
ill any re.d points, 1 hi*y must be regarded as intersecting in tw’O 
imaginary points, siuh that the line joining them is the real line 
represented by the equal ion S - S'“ o ; or that two circles, w-hethcr 
their intersections be real or imaginary, have .always a real common 
chord (or radical axis), and that for any three circles the common 
chords intersect in a j>oiiit (of course' real) w hich is the radical centre. 
Aud by this very theorem, given two circles with imagitiar}’’ inter- 


sections, we can, by drawing circles wliich meet each of them in 
real points, construct the radiciil axis of the first-mentioned two 
circles. 

13. The principle employed in showing that the e<|uatioii of the 
common chord of two circles is S - S' = o is one of very extensive 
application, and some more illustrations oi it may be given. 

Suppo.se S=:o, S'rso are lines (that is, let S, S' now denote linear 
functions Ax + By H C, A'at + B'y + C'L tlien S - AS' = o (A an arbitrary 
constant) is the equation of any line passing througn the point 
of intersection ol the two given lines. Such a line may be made to 
pass through any given point, say the point (a'o, y„) ; i.e. il S^, S'<, are 
what S, S' respectively become on writing for (a-, y) the values (.r^, yo), 
then the value of A is A .r So-r-S'^. The equation in fact is SS'^ - S„S' = o ; 
and starting from this equation we at once verify it a posteriori ; 
the equation is a linear equation satisfied by the values of (y, y) 
which make S=2 0, S'=o ; and R«ati.sfied also by the vahies (atj^, y^) ; 
and it is thus the equation of the line in question. 

If, as before, S o, S' o represent circlets, then (A being arbitrary) 
S-AS' = o is the eejuation of any circle passing through the two 
])oints of intcii'scxtion of the two circles ; and to make this pass 
through a givf;n point (Ar^, y^) we have again A^S^-i S'„. in the 
particular case A = i , the circle becomes the common chord (more 
accurately, it becomes the common chord together with the lino 
infinity: see § 23 below). 

If S denote the general quadric function, 


S - ax ' + 2/1 xy + A V® 4 2/r + 2gx + c , 

then th*? equation S=ro represents a conic ; assuming this, then, if 
S'--o represents another conic, the equation S - AS' o rejireseiits 
any conic through the four points of interst'clion of the two conics. 

14. The object still bemg to illustrate the mode of working wdth 
coordinates for descriptive ])nr- 
poses, we consider the theorem 
of the polar of a point in regard 
to a circle. Given a circle, and 
a point O (fig. 52), w^c draw 
through O any two lines meeting 
the circle in the points A, A' and 
B, B' respectively, and then 
taking y as the intersi'ction of 
the lines AB' and A'B, the 
tlK:oreni Is that the locus of the 
point Q is a right line dc- 
])cnding only upon O and the 
particular hnes OAA' and OBB'. 

Taking O as the origin, and for the axes any two lines through O 
at right angles to each other, the equation ot the circle w'ill be 

.T- 4 y'^ 4 2 ^ V -} 2Br 4 C . o ; 

and if the equation of the line OAA' is taken to be y mx, tlien the 
])oints A, .A' are found as the inbT.sections oi the straight line with 
the circle ; or to determine .v we liave 



FlG. 52. 

cirdt', but inde])endent of the 


A'‘Hi 4 - m'-*) •!' 2Ar( A 4 Bm) -i- C = o. 

If (Vj, 7',) arc the coordinates of and (.u, y.^) of A', then the roots 
of this equation arc x^, x.^, wdicnce casil}" 

I I ._,'^4B;a 
x^x., " C 

And simi1a^l7^ if the equation of the line OBB' is t.aken to be yr:rf»'A*, 
and the coordinates ot B, H' to be (r.., yj and (t^, yj re.spectively, 
tlien 

1 I A 4B»/' 

A« C' 

We have then by § 8 

*(>'i - Va) - yi 'i - •*.) -r x^yu - -ttVi = o, 

•' (.Vi - Vj) -y(Xa- *a) -t- X-J'a - = «, 

a.s the equations of the lines AB' and A'B respectively. Re«lucing 
by means of the relations Vj - «/v, -- o, y.j - wv.j. o, "y., - < 1 , 
y^-fn'.x^ ^o, the two equation.s become 

xhnxy - in' i ,) - y{x^ - a J (m' - m).\y\'^ o, 

.V(/WA’, - W'.l j - y {.\.^ - A ,) -! (ni' - W^A'.,!., - 0, 


and if we divide the first of these ecpiations by 
by a^ 3, and then add, we obtain 


and the second 


.rf.„ 

1 






4 2W - 2111 




or, what is the same thing, 


which by what precedes is the equation of a line through the point 
Substituting herein for 7+^* - + — their foregoing values, the 

Aj X.J . 7 ^ 

equation becomes 

- (A 4 Bw) (y - tn'x) + (A 4- Bw') {y - tnx) + C(w' - m) = o ; 
that is, 


(m - w') ( Aa' + By 4- C) - o ; 
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or finally it is A-v + By + C ~ o, showing tliat the point Q lies in a line 
the position of which is indepentjent of the particular lines OAA', 
OBTs' used ij^ the construction. It is proper tc^ notice that there is 
no correspondence to each other of the points A, A' and B, B' ; the 
grouping miglit as well have been A, A' and B , B ; and it thence 
appears tliat the line Ax \ By + C^o just obtained is in fact the line 
joining the point Q with the j^oinl R which is the intcrstH:tion of 
AB apd A'B\ ^ 

^ 5* . lo § ^ it has been seen that two conditions determine the 
equation of a straight line, bccausic in Aa - j By + C = o one of the 
coelTicicnts may be divided out, leaving only two j)arara,etei*s to be 
determined. Siinilarly live conditions instead of six determine an 
equation of the second degree 6, r,/, g, A)(.v, r, J)- = o, and nine 
instead of ten determine a cubic { ')(x, r, 1)^ — 0. It thus appears 
that a cubic can be made to pass through 9 given points, and that 
the cubic so passing through 9 given jioints is comj)letely detenninod. 
There is, however, a remarkabio exception. Considering two given 
cubic curves S r o, S'=^o, these intersect in 9 poiqts, mid througli 
those 9 j^oints we liavo the whole scries of cnbics S - AS' — o, ivUere 
A is an arbitrary constant ; A may be <letermined so that the cubic 
shall pass through a given tentli point (A if the cxKirdinate-s 

are (a„, y^,), and S,„ denote the corresponding v^aliies of S, S'). 
The resulting curve SS'^-S'S^-o may be regarded as the cubic 
determined by the conditions of passing throng «S of the 9 points 
and through tlie given point (.r,„ y^) ; an<l from the equation it 
thence appears that the curve passes througli th^* rctnainitig one cl 
the 9 points. In other words, w'e thus have the theorem, any cubic 
curve which passes through 8 of tlic 9 intersections of two given 
cubic curves pa.sses through the 9th intersection. 

Tile applications of this thexircm are very numerous ; for inslancCj 
we derive from it Pascal's tluorcm of tlic inscribed hexagon. Con- 
sider a hexagon in.'^enbed in a conic. The three altcrnatt* .sides 
constitute a cubic, and the other three alternate sides anotbe.r cubic. 
The cubics intersect in 9 points, being the 0 vertices of the hexagon, 
and till* 3 l*ascali.an ))oiiits, or intersections ot the pairs of opjxisite 
sides of the hexagon. Drawing a line thiOLigli two of the Pase^aliati 
points, the conic and this hue constituti! a cubic passing through 8 
of the 9 points of iiilcrsectjon, and it therefore passes through Uie 
lemaniing point of intersection'-- that is, the third Pascaliun [loint; 
and since obviously this does not lie on the conic, it must lie on the 
line — that is, we have the theorem tliat tlie three Pascaliaii ixiints 
(or points of intersection of the pairs of opposite sides) lie on a 
line. 

16. Metrical Theory resumed. Projections and Perpendiculars, — It 

is a metrical fact of fuiularaental importance, already used in § 8, 
that, if a finite line 1*Q b<^ projected on any other line OO' by per- 
pendiculars to OC)', the length of the jirojection P'Q' is 

equal to that of P^ multiplied by the cosine of the acute angle 
between the two lines. Also the algebraical sum of tli<5 piojeeticms 
of the sides of any closed polygon ujion any line is zero, l^w^cause as a 
point goes round the polygon, from any vertex A to A again, the 
jioiiit which is its projection on the line jiasses from A' the projection 
of A to A' again, i,e. traverses equal distances along tlie lino in 
jiositivc aiul negative senses. If we consider the polygon as con- 
scsting of two broken lincH, each extending from the same initial 
to the .same terminal jioint, the sum of tlu' jirojecUons of the lines 
\^hlcIl compose the one is equal, in sign and magnitude, to the sum 
of tlie projections of the lines comfxising the other. Observe that 
the projection on a line of a length perjumdicular to the line is 
zero. 

Let us hence find the e(|uation of a straight line such that the 
perjienilicular OD on it from the origin is of length p taken as 
positive, and is inclined to tlie axis of x at an angle .rOD -a, 
measured counter-clockwLse from Ox. Take any point P (.1, y) on 
the line, and construct OM anil MP as in fig. 48. 'flie sum of the 
projections of OM and MP on OD is OD itself ; ami this gives the 
equation of the line 

X cos a -I y sin a ~ />. 

Observe that cos a and sin a .here are the sin a and - cos a, or the 

sin a anti cos a of § 8 according to circumstances. 

We can write down an expre.ssion for the jierpendicular distance 
from this line of any point (a', y') which does not lie upon it. If the 
paralld tlirough ix\ y) to the line meet OD in K, we have x' cos a h 
y'.oina-OE, and the perpendicular distance required is OD - OD, 
i.c. ^ -a' cos a ~y' sin a; it is the perpendicular distance taken 
positively or negatively according as (a', y') lies on the .sfune sitle 
oi tho line as the origin or not. 

The general etj nation AA^-By-^C*-o may be given the form 
X cos a + y sin a - ^ - o by dividing it by v ( A ** **■ 1 ^“)- 1 bus (Aa ' » 

By'-t-Q-r- is in absolute value the perpendicular distam.e 

of (a', y ) from the line AA+By i C = o. Remember, however, that 
there is an essential ambiguity of sign attached to a square root. 
The expression found gives the distance; taken positively when 
(a', y') IS on the origin .side of the line, if the sign of C is given to 
v'(A" + B2). 

17. 'Transformation of Coordinates . — Wc often nee<l to adopt new 
axes of reference in place of old ones : and the above principle of 
projections readily expresses the old coordinates of any point in 
terms of the new. 


Suppose, for instance, tl^al we want to take for now origin the 
point O' of old coonlinalos 0 .\ hj AO' - /»•, and for new axes of 
X and Y lines through O' oblaiiieil by rotating i)ar«illcls to the old 
axes of A and y thtoiigli an angle t) coi:iit**r-clock\»'i'>c. Construct 
(fig- 53) the old and new to- 
ordinates of any point I\ 
pre.ssiiig that the jmijoction.s, 
lirst on tin* old axis ot .1 ami 
secondly on the old axis of v, of 
OJ* are equal to the sums of llie 
projections, on tliose axes n'spcc- 
tively, oJ the parts of the broken 
line OO'M'P, we obtain : 

1 — /i + Xcosl? \ Vcos(<f \ Jtt) 

Ji t X cos f) - V sin 0 , 

am! 

y A \ X cos (Itt - 0 )Ay cosf# - 
A f X sm 0 t Y cos 0 . 

BecarefiiltoobsjTvethatthise PiG* 53 * 

foriiiiilae do not apply to every 

comeivable change of reference from one set of rectangular axes to 
another. It might have been leciinit'd to take* O'X, O'Y' for tlic* 
positive directions of the new axes, so that the change oJ dine tions 
ol the axes could not be* ‘ fleeted by rotation. We must then wnle 
- A' for Y in the above. 

Wen* the new axes oldique, iiiaKing angles /■> rc'speclix’ely with 
the old a.vis of .r, and so incJined at the angle p- o, the same metliod 
would gi\'e the formulae 

x-h j X cos a + Y cos /J, y . A X sin n < V sin H. 

iS. The ('nnic Sections . — The conics, as they aie now i ailed, weie 
at first defined as curves of intersection ol ])lan<‘S and .1 cone; but 
Apollonius substiliitcd a definition free from relt'renc i* to spac'* of 
three dimensions, 'ibis, m effect, is tliat a conic is Ijie locu!' of a 
]>oiut the distance ol which Irom .1 givc*n j>oint, calli'd tlie locus, has 
a give'll latio to its distance trom a given line, talk'd the directrix 
(sc‘c' CoMc Si c iion). It c : i is the ratio, c is called the erc(*uiricity. 
'J lie disUinces are considcrt*d signless. 

lake (A, A) fur the focus, and AC'osaH ysiiia-/^ o for the 
directrix. The absolute values oi \ - A)- 1 (>• A)"\ and p-x cos a - 
y sill a are to have the ratio c : 1 ; and tins givc'.s 

{ \ - A)*-f (y - A)“ c'^ip - 1 c os o - \ sin a) ' 

as the geiic'ral c'cjuation, in retlangiilar cooidinates, of a conic . 

It is ot the second d('gi(*e, and is the general ccjuation ol that 
degree. If, iii tact, we multijily it by an unknown X, we can. by 
soivie,," six simultaneous I'Afuations in tlie si\ unknowns A, A, e, /.>, a, 
so chcxisc; v, !u»»s for llu‘si' as to make the coellicienls in the ecjiiation 
c*qual to those in any eqiiaiioii of the sc‘(ond dcgice wlnc.h may In; 
given. There is no failine ol this stateriunt ni tlic- si»ecial case 
when the given equation lepri'scnts two straight lines, ns m J; 10, 
but there is speciality : if the* two lines mleisc'tl, the intersection 
and either luscctor of tin* angle between them are a focus and 
directrix ; if tliej are united in one line, uii\' pcnul on the hm- and a 
jicrpendiciilar to it through the iiuuit are: il they are paiallel, 
the case js a limiting om* in which c anef A* + /i‘- have become infinite 
while e ‘-'(A'l A“) remains finite, in the case (§ «>) of an ecjuation 
such as repre.sent» a circle* there is cinolher instance of proceeding 
to a limit . e has to become o, while ep remains finilc- : inorc'ovc.T i» 
is indeUTUiinate. The centre of a circle is its focus, and its deec tiix 
has gone to inliuitv, having nc) special direction. I his last tact 
illustrates the nt‘c essitj , whic li is also forced on jilane geonu ti y by 
Uirecf-dunensional considiAjitions, ol tieatmg all points at infinity 
in a plane as lying on a single stiaighl line. 

Sometimes, in rc'ducing an equation to the above tuciis and directrix 
form, we find lor A, A, c, />, tan a, or some of them, only imaginary 
values, as quadratic ecpialions have* to be scjlved ; and we luive m 
fact to contemplate' tlu' cxisftmcc' ol entirely imaginaiy conics. 
I’or instance, no real values of a anti y sati.sfy ,r“ + 23/-4 j- o. h.veu 
when the Jocus rc*j)resen 1 ed is real, we obtain, as a lule, fiiur sits of 
values of h, k, ff, p^ of which two .sets are imaginary ; a u al conic 
has, liesides two real loci and corresponding directiues, two otlx-is 
that ar«J imaginary. 

In oblique' as well as rectangular t of»rdinide' ccpialions oJ the.* 
second degree represent conics. 

19. 1 he three Species of Conics . — A real conic, which does not 
degenerate into straiglit lines, is called an eilijise, jiarabolu or hyja 1- 
bola according as c-. , , or -‘i. To trace the* Uiree forms it is 

Ix'.st so to chfXAse the axes ol reference as to simplify their equatiujis. 

In the ca.se of a parabola, let 2l he tiu; distance between the given 
focus and directrix, and take axes referred to which Uiese are the 
point (/, o) and the line » - l. dhe eKpiation becomes (,\ y" 

{x + c)', i.e. y- 4CA. 

In thoothei cases, take a such that ') is the distance of focus 

from directrix, and so choo.se axe-s that these are (ae, o) and \ 

thus getting the equation { r - y*** e^(x - ae ') *, *.e. f i e^)x- + y" - 

a'“(i -O' When e< i, i.e. in the case of an ellipse, this may be 
written A*Va^ + y’76« - i , where ; and when e>i, t.e. 

in the case of an hyperbola, x'-fa- y-jb'' ^ 1 1 wharg i)- 
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The axes thus chosen for the ellipse and hyperbola are called the 
principal axes, . e 

In Egs. 54, 55, 56 in order, conics of the three species, thus referred, 
arc depicted. 

The oblique straight lines in fig. 5O are the asymptotes xfa—. ’\ ylb 
ot the hyperbola, lines to which the curve tends with unlimited 
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closeness as it go<'s to inlinil\ . 'I he hyperbola would have an equa- 
tion of the lorin w- t il ref(‘rrcd to its asymptotes as axes, the co- 
ordinates being tlicii oblique, unless a b, iii which case the liyperbola 
is called ri‘ciangiilar. An ellipse has two imaginary asymptotes. 
In particular a circle — a-, a ])articular ellq>se, has lor asyinj)- 

totes the imaginary lines 1 v - i. Those run Irom the centre 
to the so-called circular points at infinity. 

20. I angents and Let (.r', y') and (I'r//, + be 

two neighlKiunng points P, ]*' on a curve. J he ecpiation ol the Jim* 
on nhich both lie is h{v - r') b{\' - 1'). Now keep I* lived, and hT 

P' move towauls conuid(*nce with it alf»ng the curve. Tht* con- 
necting line will tend towards a limiting position, to whu h it can 
never attain as long as P and 1*' are distinct. 'Ihe hue which 
on iijiies this limiting position is the tanavnt at P. Now it we .sub- 
tract the e(|iiatioii of the turv'e, with {\ \ v') tor the cooitliiiates in it, 
Iroiii the like eipiation m {\' + h, r' A-h), we obtain a relation in h 
and k, which will, as a rule, be ol the form o - > terms of 

higher degrees in h and /r, where A, B ami thi* oilier coellicients 
involve y and v'. This gives /,'7/:= - A l^ -h terms wliich tend to 
vanish as h and k «lo, so that - A : B is the limiting value tended to 
bv k : h. Hence the eijuation of the tangent is J5( v ~ v') i- .\( » - ,r') — o. 

The normal at (\', v') is the line through it at right angles to the 
tangent, and its ecpuition is A(v - y') - B( v - a') - o. 

Ill the case of the conic {a, k){\\ v, i)“ = o we find that 

A B - (rtr'H-//v'*t-g)/(/iv'H-/n'' 1 /). 

We can ohtain the coordinat<‘s ol (,), the intersection of the normals 
()P, np' at (P, v') and (T i-A, y' 1-/1), and then, using the limiting 
value of k : //, deduce those ol its limiting i^osilion as P' moves up 
to P. 'Phis IS the ientre of cnrratitir of the ciiive at P (\', v'), and 
is so called because it is the centre ol the circle ol closest contact 
with tlie curve at that ])oint. That it is so iollows from the facts 
that the closest circle is the limit lenihsl to bv the circle which touches 
the cnrvt' at T* and ])asses through P', and that the arc Irom P to P' 
of this circle lies between the circles ot cenlie Vj anil radii ^}P, 
which circles tend, not to ditferent limits as I^' moves up to P, but 
to one. The dislaitjce from 1’ to tlie centre of curvature is the radius 
of I urrature. 

2 1 Differentia/ Plane Geometr y . — The language and notation of the 
dilterential calculus are very useful in the .study ot tangents and 
curvature. Denoting by (L “>?) Ibe current cocird mates,'" we find, 
as above, that the tangent at a point (i, y) ol a curve is rf-v = 
(1- - .v)dv/dx, wliere dv d c is found from the equation ot the curve. If 
this be /(a , v) ~ o the tangent is (t - , 1 ) {?f/^x) {rj - r) {?flrv) - o. 11 /i 
and (a, p) are the radius and centre of curvature at (a , v), we find that 
ff{a - a) - - p{i + - 1 ') == 1 -I* (* ’■ f') \ ''here />, q denote 

d\''d\, d-yfdx- res]>cc lively. (See 1 m-initestm.\l Calcvlus.) 

In any given case we can, at all events in theory, eliminate .r, a- 
between* the above equations for a - a and p - y, and the equation 
of the curve. The resulting equation in (o, p) represents the locii.s 
of the centre of curvature. This is the evolute of the curA-e. 

22. Volar Coordinates . — In plane gc'oinetry the distance of any 
point P from a fixed origin (or pole) O, and the inclination a OP of OP 


to a fixed line Oa', determine the point: r, the numerical measure 
of OP, the radius vector, and H, the circular measure of aOP, the 
tnclinatiofif arc called polar coordinates of P. The formulae a — - 
r cos e,y ursine connect Cartesian and polar coordinates, and make 
transition from either system to the other easy. In polar coordinates 
the equations of a circle through O, and of a conic with O as focus, 
take the simple forms r — 2a cos (tf -a), r\ \ -e cos (1? - a) J = /. The 
use of polar coordinates is very convenient in discussing curves 
* which have properties of symmetry akin to that of a regular polygon, 
such curves for instance as r a cos mB, with m integral, and also the 
curves called spirals, Avhich have equations giving r as functions of 
0 itself, and not merely of sin 6 and cos 0 . In the geometry of 
motion under central forces the advantage of working with iiolar 
coordinates is great. 

23. Trilinear and Areal Coordinates. — Consider a fixed triangle 
ABC, and regard its sides as produced without limit. Denote, as 
in trigonometry, by a, h, c the jjositive numbisrs of units of a chosen 
scale contained in the lengths BC", CA, AB, by A, B, C the angles, 
and by A the area, of the triangle. We miglit, as in § 6, take CA, 
CB as axes of at and y, inclined at an angle C. Any point P (a-, y) 
in the jdanc is at perpendicular distances y sin C and x sin C from 
C\ and CB. Call these jS and a respectively. The signs of (i aiuj a 
are those of v and x, i.e. (i is positive or negative according as 1* lies 
on the same side of C.\ as B does or the oiipositc, and similarly for a. 
An equation in {x, y) of any degree may, upon replacing in it \ and y 
by a cosec C and ^ cosec C, be written as one of the .same degree in 
(a, fi). Now let 7 be the perpendicular distance of P from the third 
side AB, taken as positive or negative as P is on the C side of AB or 
not. 'riie geometry ot the figure tells us tliat aa-^- bp + (y = 2l. 
By means ol this relation in a, fi, y we can give an equation coii- 
sideretl countless other lornis, involving two or all of a, fi, y. In 
particular we may make it homogeneous m a, fi, y : to do this \vc 
have only to multiply the terms of every degree less tluiu the highest 
present in the' ee|iiation by a j^ower of (aa + bfi'\ (y)/2A just snllicienl 
to raise them, m each case, to tlie highest dc-gree*. 

We call (a,fi,y) trilinear i oordinates, and an equation in them 
the trilinear equation of the locus represented. Trilinear eejuations 
are, as a rule, dealt witli in their homogeneeuis iorms. An advantage 
thus gained is that we need not mean by {a, fi,*)) the actual measures 
of the perpendicular distance's, but any properly signed numbers 
which have the same ratio two and two as these distances. 

In place of o, fi, y it is lawful to use, as coordinates .specifying 
the position of a point in the jilane ol a Iriangh* of refereni e ABC, 
anv given multiples of these. For instance, we may use a rta '2A, 
y — bfifzA, Z"(yl2l, the pro]>erly signed latios ol the triangular 
areas l^BC, PC A, 1*AB to the triangular area AliC. Thesi' are called 
the areal coordinates of 1*. In areal coordinates the relation which 
enables us to make any equation honu)g(*n<‘ous takes the simjile 
form A -I V 1 ; and, as before, 've nied mean by a, y, z, in a 

homogeneous equation, only signed niimlx'rs in the right ratios. 

Straight lines and conics are represented in trihni'ar and in areal, 
because in Cart(‘sian, coordinates by equations of the lirst and 
second degrees respectively, and these degrees an- ])reservr*d when 
the equations are made homogeneous. Wliat must be said about 
]>oints infinitely far oil in order to make universal the statement, 
to which there is nc> exception as long as finite distances alone are 
considered, that every homogeneous equation ot tlie first degree 
represents a straight line? Let the point ol aieal coordinates 
(a r', z') move infinitely tar off, and mean by a , y, z finite quantities 
in the ratios which .v\ y', z' tend to assume as they become iniinile. 
The relation a " + = i gives that tlie limiting state of things 

tended to is exjiressed by x i '\- + 2’--o. 'J'liis particular equation oi 
till* fir.st degree is .satisfied by no point at a linili* distance ; but we 
see the propriety of saying that it has to be taken as satisfied by 
all the points conceived of as actually at infinity. Accordingly the 
s])ecial projierty of these jioints is expressed b\' .saying tlial tliey lie 
on a sjH-ci.d straight line, of which the areal equation is x 1 v + o. 
In triiiii(;ar coordinates this line at infinity has for equation aa + bfi -i 
ly o. 

On the one special line at infinity parallel lines are treated as 
meeting. I'liere are on it two special (imaginary) points, the circular 
points at infinity of § ig, through which all circles pass in the same 
sense. In fact if S :0 be one circle, in areal coordinates, 
^ + {y + y + z){/x + mv + iiz)—n may, by prosier choice of /, m, n, be 
made any other; since the adtled terms are onci' /ah nz, and 
have tlic' generality of any expression like a'x~\ b'y-i-i' in Cartesian 
coordinates. Now these two circles intersect in the two points when- 
either meets a i v + j- o as well as in two points on the radical axis 
/r-j uMM-u" -o. 

24. Let ns consider the perj>eiidieular distance of a ])oint (a', fi', y') 
from a line la + mfi-\-ny. WT* can take rectangular axes of Cartesian 
coordinates (tor clearness as to equalities of angle it is best to 
choo.se an origin inside ABC), and refer to them, by putting expres- 
sions /» - A' cos <? - y sin B, v’tc., for a <S:c. ; wc can then apply § 16 to 
get the perpendicular distancA^ ; and finally revert to the trilinear 
notation. The result is to find that the required distance is 

{la -vmfi' Jr ny')f [I, m, n), 

where \l, in, «)-=/“ 4- w- if- - zmn cos A - 2 n 1 cos B - 2/w cos C. 

In areal coordinates the perpendicular distance from {C,y',z') 
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In both cases 


Now let 7 ), C be the peq^endiculars on the line from the vertices 
A, B, C, t.e. the points (i, o, o), (o, 1,0), (o, o, 1), with signs in 
accord with a convention that oppositeness of sign implies dis- 
tinction between one side of the line and the other. Three applica- 
tions of the result above give 

4//=2A/{a/, hm, cn}-r}lm-- ^fn ; 

and we thus have the important fact that + is the 
perpendicular distance between a point of areal coordinates {x'y's') 
and a line on which the perpendiculars from A. B, C arc rj, f 
respectively. We have also that f.v + 1; v + fff - o is the areal equation 
of the line on which the jxTpcndicuIars arc 17, f ; and, by equating 
the two expressions for the perpendiculars from (i', y\ z') on the 
line, that in all cases hri, ffP=r4A2. 

25. Line-coordinates. Duality, — A quite difterent order of itleas 
mav be followed in ajqilying analysis to geometry. The notion of a 
straight line specified may precede that of a point, aufl points inav 
be dealt with as the intersections of lines. The specification of 
a line may be by means of cm^rdiuates, and that of a point liy an 
e<|uation, satisfied by tlu' coordinates of lines which pass throiigli it. 
Systems of hne-coordi nates will here be only briefly considered. 
Every such system is allied to some system of point-coordinates ; 
and space will be saved by giving prominence to this fact, and not 
recommencing ah initio. 

Siqipose that any particular system of ])oint-coordinates, in which 
t.\ 1 ntv + 7/2- o may represent any straight line, is before us : notice 
that not only are trilinear and areal coordinates such systems, but 
('artc'sian coordinates also, since wc may write 1/2, yjz for the 
('artc'sian .v, y, and multiplv through by z. 'fhe line is exactly 
assigned if /, //, or their mutual ratios, arc known. Call (/, w, //) 

the coordinates of the line. Now keep .v, r, z constant, aiul let tlu 
coordinates of the line vary, but always so as to satisfy tlu: equation. 
This equation, whicli ^^e now write' ,\l^ v^n■\-zn o, is .satisfied by 
the coordinates at every line through a certain fixed point, and by 
those of no other line ; it is the equation of that ]>oinl in the line- 
coordinates /, in, n. 

T.ine-coordmates are also called lanqentiaf coordiuati'S. A enrv^' 
is fhe envek^pe of lines whicli touch it, as well as the lu< us ol points 
which lie on it. A homogeneous e(]uation of degree above the first 
in /, m, n is a relation connecting the coordinates of every line wdiich 
touclies some curve, and reprc'sents that curve, regarded as an 
envelope. Eor instance, the condition that the line of toordinates 
(/, u/, «), i.c. the line of which the allied ])oint-coordinate equation 
is /,v-i-Mn' i nz o, may touch a conic {a, c, /, g, /i)(v, y, z)-~o, 
is readily found to be of the form (A, B, C, 1 ', (I, H)(/, m, n)’^ o, 
i.e. to be of the second ilegree in the line-coordinates. It is not lianl 
to show that the f>eneral equation of the second degn*e in /, w, n 
thus represents a conic ; but the degenerate conics of hue-coordinates 
arc not line-pairs, as in fioint-cfxirdinates, but point-pair^. 

The degree of the ] mint-coord in ate equation of a curve is the 
order of the curve, the number of points m which it cuts a slr.dght 
line. That of the line-coordinate equation is its {lass, the niiiiiber 
of tangents to it from a point. The order and class id a curve are 
generally different when either exceeds two. 

2O. Till' system of line-coordinates allied to the areal system *»1 
]>oiiit-coordinates has s[)ccial interest. 

rhe /, m, n of this system are the perpondicukirs of §24 ; 

and x'^ + y'-q-yz'^. o is the equation of the point of areal coordinates 
( i', y \ z'), i.e. is a relation which the per])endiculars from llie vertices 
of tile triangle of reference on every line through the point, but no 
other line, satisfy. Notici* that a non-honiogeneous equation of the 
lirst di'gree in 77, f does not, as a homogi'iieous one does, represent 
a point, but a circle. In fact .v'H- v'i7-h.':'.c'- U expresses the con- 
.'daticy of the perpendicular distance of the fixed point r'^-hy'77f 
.7\'~o from the variable line (G Vf ^)j Vf touches 

a circle wdth the fixed point for centre. The relation in any >/, f 
which enables us to make an etpiation horriogeiieous is imt linear, 
as in point-coordinates, but quadratic, viz. it is the relation {^/i, hr), 
t(['|“-4A‘‘^ of §24. Accordingly the homogeneous equation of the 
above circle is 

4 A-’{ i i y S; -i « R" {a^, hq, c j-J 


that follows, three which are at right angles two and two. 'I'hey 
intersect, tw'o and two, in lines x'Ox^ y'Oy, z'Oz, called the axes 
of X, y, z respectively, and divide all space into eight parts called 
octants. If from any point P in space wc draw PN parallel to 
zOz' to meet the plane zOv in X, and then from N draw NM parallel 




line- 


Every circle has an equation of this form in the present system of 
•-coordinates. Notice that the equation of any circle is satisfied 


by those coordinates of lines which .satisfy both v'77 1 z'^' o, 
the equation of its centre, and {at, 617, — o. 'I’liis last equation, 

of wliich the left-hand sale .satisfies the condition for breaking iij) 
into two factors, represents the two imaginary circular points at 
inlinity, tliroiigh which all circles and their asymptotes pass. 

'I'hcre is strict duality in de.scriptive gi-ometr}^ between tjoint-line- 
locus and line-jioint-envclope thetircms. But in metrical geometry 
duality is encumbered by the fact that there is in a plane one special 
line only, associated with distance, while of special points, associated 
with direction, there are two: moreover the line is real, and the 
points both imaginary. 

II. Solid Analytical Geometry. 

27. Any point in space may be specified by three c^mrdinatce. 
Wc consider three fixed planes of reference, and generally, as in all 


I 57- Fio. 58. 

; to vOi' to meet -\'Oi in .M, the coordinates (1, v, i) of P are tin- 
numerical measures of CM, MN, NP; in fhe case of rectangul.ir 
! coordinates these arc the ])erjH*ndicular disfaiu<*s dI 1* from the three 
I jdanes of reference. The sign of each looidmate is posili\e or 
I negativ’c as J* lies on one side or the other of the correspoiuliiig 
j plant. In the octant delineati'd the signs are taken all jxisitive. 

1 In fig. 57 the delineation is on a plain* of the ])aj)er taken jiaralh 1 
to the plane ^O.v, the points of a solid figure being ])rojected on that 
])Iaiu; l»y parallels to some ( lioseii line through O 111 the positive 
octant. Sometimes it is clearer to dt lineate, as in fig. 58, by jiro- 
jection parallel to that line in the octant which is equally inclined to 
O.v, Ov, ()z iij>ou a plane ol tin- fiaper jieriieiulicular to it. It is 
po.ssible l)y parallel projection to (!<*ljiieate e<iiial scales along Oi, 
Oy, Oi' by scales having anv i.ilios we like along lines in a ))lane 
having aiiv mutual inclinations we like. 

I'or the delineation of a surtacc of simple form it frequently 
suffices to delineate the sections by the coordinate jilanc^; and, ih 
particular, wlien the surface has symmetry about each cooriluiatc 
plane, to delineate the 
quarter - sec t ions be- 
longing to a single 
octant. Thus fig. 50 
conveniently repre 
sents fin octant of t In- 
weave sui ifice, \\ hi( h 
ems each coordinate 
plane in a circle and 
an ellipse. Or we may 
delineate a cries of 
tiuitour lines, t.e. sec- 
tions by planes parallel 
to -vOy, or some oUkt 
chosen plane; of course 
other sections in.iy be 
indicafe-d too for 
greater i learness. T'Or 
the delineation of a 
curve a good method '!f. 
is to re])resciit, as 
al)Ove, a series of jioints 
3^ thereof, each accompanied by its ordinate PN, which ser\er. t<7 
retcT it to the plane ol .u'. 'I'he c'inj)IoymeTil of stereograph ic 
j)rojeclion i', alho interesting. 

28. In ])lnne geometr3% reckoning tin- line as a curve of the first 
order, we have* only the* point aiicl th»- curve*, lu solid geoinetiy, 
n*ckoning a line as a curve of the first, order, and the plane as a surface 
of the first order, we have the point, the curve and the surface; 
but the inc.re.ise of comi»lc*xily is fai greater than would hence at 
first sight a])pc ar. lii t>lane geometry ,\ < iirve is considered in 
connexion with lines (its tangents) ; but m .solid gc.*ometry the curve 
is considered in connexion with lines and planes (its tangents and 
oscillating ])lancs), and the surf -ice also in coniu’xiciii with lines and 
jilaiies (its tangent lines and t,ingenl ])laiie.s) ; lhc*re eirc surfaces 
arising out of the line — cones, skew sui faces, developables, iloubly 
and triply infinite sj^stems of lines, and whole classes of theories 
whu h have nothing analogous to them in plane geomeirv : it is thus 
a very small part iii(l<‘ed of the subject wdiich can be even referred 
to in the present article. 

In the case of a surface w-c have b«*tween the coordinates (v, v, z) 
a single, or say a onefold relation, which can be* represented by a 
single relation /(r, y, z)~o; or w’e may consider the coordinates 
expressed eacli of tliem as a given function of two variable p.ira- 
meters />, r/ ; the form z — f{x, y) is a particular case of each of these 
modes of representation ; in other wonls, w-e have in the first mode 
/(v, r, z)—Z’-f{Y, y), and in the second mode r q for the 

expression of Iw'o of the coordinates in terms of tlie parameters. 
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Iri the case of a curve we have between the Coordiilatcs {x, y, i'J a 
t\Hrofo1d relation: two equations f{x^ V, 0(,r, v, z) ~o givb 

such a relation ; 1.6. the curve* is here considered as the intersection 
of two surfaces (but thri curve is not always the comf>Icte intersection 
of two surfaces, and there arc hence difiTjcultics) ; ot, again, the co- 
ordinates may !)e gi\ eii each of tlunn as a function of a single variable 
para»m;ter. 'l lje form r -- 0(1) , s - 0(.v) , where two of the coordinates 
are given in lei ms of tlie tlurd, is a jjarticular case of each of these 
modes of representation. 

20. I lie remarks untler plane geometry as to descriptive and 
inetiKal propositions, and as to tin* non-metrical character of the 
mi‘thod of coordinates wlien used for the proof of a descriptive 
]>rtipc)sition, ajiply also to solid geometry ; and they might be 
illustrated in like manner by the mslaiice of the theorem ot the radu al 
centre of lour spheres. Tin* proof is obtained from the consideration 
that S and S' tieing i\u h ol them a function of the form + 

ax + bv i \ d, the ilillereiice S - is a mere linear fimclion of the 
coordinates, and consiqueiitly that S-S'- o is the equation ol the 
plane coitlainiiig the cir^^le oJ intiT^'ctum of the two spheres S o 
and S' o. 

30. Metrical Theory. — 'J‘he foundation in solid geometry of the 
metrical theory is in fact the before-mentioned theorem that it a 
huite light line J^Q be projected upon any other line ()()' by lines 
per|)endiciilar to OO', then the length of the 
projection r'y' is equal to the. h'tigtn of lH.j 
into the cosine of its inclination to T'Q' — or 
(in the form in which it is now convenient 
to state the theorem) the perjiciidicillar 
distance of two parallel planes is eqiud 
to the inclined distance into the cosine 
oi the inclination. The piincqile of ib, 
that the algebraical sum of the proj<*ctiotis ol 
the sides of any closed polygon on any line is 
zero, or that the two .sets of sides of the 
jailygon which connect a vt'rU'x A and a 
vertex 15 have the .same sum ot projections 
on the line, in sign and magnitude, as we pass 
from A to B, is applicable wdicil the sides do 
not all lie in one- plane. 

31. Consider the skew quadrilateral tiMNP, 
tlu* sides QM, MN, NP being respectively 
p.irallel to the tluee rectangular axes (Xv, 
()v, Oir : let the lengths ol these sid»*s be 
7/, s, and that of the fiide fJP be y/; and 
l(‘t the cosines ol tlu* iiu luiat’oiis (or say the cosiiie-iiiclinations) tif 
p to the lliiec axes b( a, fi, 7; then jirojectiilg successively on 
the three siiles and on <,)P w'e have 

aud p a'--} TS”, 

wlience p- I" i 7; i-i"’, whicti is tt\e relation tietween a distance p 
and its jirojections f, ij, {- upon tlinn* rectangular axes. And from 
the s.iiiK* equations W'C obtain a" i fi” f 7'’ 1 , w liu h is a relation con- 

ins ling the cosine-inclinations of a line to tliree rectangular axes 

Suppose we h.ive Ihrongli ( > any other line ()T, and let the cosine- 
inclination.s of this to the axes Ik* a', fi\ 7', and 5 be its cosine- 
inclinalion to QP; also let /> be ttie length of the projection of (,>P 
ujnm (,yr : then projecting on ^)T we have 

- a'i 1 fi'q I 7'f /«) 

And in the last equation .sulistitutiiig for 4, tj, i their values pa, 
p:i, p-) we iind 

f) aa -1 fifi' 

which is an exjiressioii for the mutual cosuie-mclination of two 
lines, the cosine inclinations of which to the axes are a, /f, 7 and 
a\ fi\ 7' respectively. VVe have ol course a''-\'ff‘ + y- t and 
a'“-f fi'“-i 7'“- T ; and hence also 

I ~ - (o* -r ff- -I 7-) (a"’ I 4 7'®) - (aa' + fi(H' S 77')", 

^ (/ 57 '-'/i' 7 )" \-{ya-yaY^+{a}{' -n'M)''', 

.SO that the sine of the inclination can only be «'x])re.sscd as a square 
root. 'I'hese formulae are the foundation of spherical trigonometry. 

j2. Straight Lines, Planes and Srdteyes — The foregoing lormul.ii* 
give at once the equations t)f these loci. 

For first, taking Q to be a fi.ve<l point, coordinates {a, h, t), ancl 
ttie cosine -irtclination.s (a, /S, 7) to be cmistant, then P will be a 
point in the line through Q in the direi tion thus dctcrruiiied ; or, 
taking (\, v, -:) for its coordinates, these will be the current co- 
ordinates of a point in the fine. The valiu*s of i), f then are 
,r ~ a, y - h £ - c, and we thus liaA C 

« fi 7 ^ 

which (omitting the last ecjuatiou, -g) are the equations of the line 
through the point (rt, />, c), the co.sine-incllnations to tin* axes being 
a, fi, 7, ami these quantities being connected by the relation 

f /fN 7''* - 1 . This equation may be omitted, and then o, 0 , 7, 
instead of Ixung equal, will only be proportional, to the cosinc- 
incliiiations. 

Using the last equation, and writing 

.»*. V, ?-rt 4 -ap, b 4 -/ 5 fp, r + 7p. 


these are exfiressioas for the current coordinates in icTins of a 
parameter p, which is in fact the di.stance from the fixed point 
{a,b,i). 

It is easy to see that, if the coordinates (.v, y, z) arc connected by 
any two linear cqucitions, tliese eejuations can alw’ay.s be brought 
into the foregoing form, and Ik nee that the two linear equations 
reiireseiit a line. 

Secondly , taking for greater simplicity the point Q to Ik* coincident 
with the origin, and a\ fi\ y\ p to be constant, then p is the* perpen- 
dicular distance of a plane from the origin, and a', /i', 7' are the cosine- 
inclinations of this distance to the axes {a '^ + + y '^~ i). P is 

any point in this plane, and taking its OoordinatcJt to be (,r, y, r) then 
(f, ‘tjf i) are-=(.r, r, -c), and the foregoing equation /» = a'^ + /S'ly + 7 Y 
liecomes 

a'.v + ^'y + 7'5 = /’, 

which is the (*(iaaliofi of the jdarie in qui'.stion. 

If, more generally, Q is not coincideiit with the origin, then, 
taking its ctiorrlinates to be {a, h, e), and writing />^ instead of p, the 
equation is 

a'(x -a)+ p'(y - fc) + y'(z -c) />, ; 

and w'c thence have p^ — p ^ {aa \ f>; 9 ' + f7') , which is an expression 
for the ]»erpcndiciilar distance of the point («, h, c) from the plane 
in question. 

It IS obvious that any linear eipialion A.r f- By + C^' + D^io between 
the coordinates can alway.s be brought into the foregoing form, 
and hence that such an c<iuation represents a jilane. 

'J'hirdly, supposing y to be a fixed iioint, coordinates {a, 6, r), 
and the liistance (,)!*, p, to be constant, say this is =^d, then, as 
before, the values of L V, f aie a y-f), e-c, and the equation 
f 1 i|- 1- i*“ - p ' becomes 

which is the equation of the sphere, coordinatis of the centre == [a,b,()f 
and rad ills 

A quadiic equation when^in the ttrms i>f the second order are 
viz. an equation 

.1 - I v‘* -4 . 7 “ 4- Aa' \ l\y Cz 4 - 1 ) o, 

can always, it is clear, be brought into the foregoing form ; anil it 
thus appears that this is the equation of a spht*re, coordinates of 
the centre ~ LA, - JB, - JC, and squared radius - 1 (.\- 4 - B’ I- C”) D. 

33. Cylinders, Cones, ruled Sutfuies. -If the two eipiations of a 
straight line involve a parameter to wdiich any value may be given, 
W’e have a singly infinite systi‘m of lines, 'fhey cover a surface, and 
the eipiation ol tin* surface is obtained by elimhiating the parametei 
between the tw’o equations. 

If the lines all pass through a given point, then the surface is a 
cone ; and, in particular, if the lines an* all jiarallel to a given line, 
then the surface is a cylinder. 

Beginning with tliis last case, suppose the lin(‘s are parallel to 
the line .v v~nz, the equations of a line of the system arc 

x — mz-ya, y=-K.? 4 -/q — where a, b are snpi>osed to be functions of 
the variable parameter, or, wdial is the same thing, there is between 
them a relation f{a, b)--o: wo have a x-nir., h—y-nz, and tin* 
result of the elimination of the parameter llierefore is j{ \ - viz, 
y-nz)—o, w’hieh is thus the general equation of the cylinder the 
generating lines wdiereof are jiarallel to the line x inz, v — tiz. The 
equation of the section by the plane z o is /(a, y) o, and eoiiversely 
if the cylinder be determined by mean.s of its curve of intersection 
with the plane ;:^=o, then, taking the equation of lhi.s curve to be 
/('^> y) Ibe equation of the cylinder is f{x - mz, y - nz) - o. 'I'hU ', 
if the curv’c ol intersection be the circle (x - a)^ + {v - p)'* y’, we 
have (a - - a)‘’ 4 - (y - ~ / 5 )'‘*= 7 “ as the equation of an otliqui* 

cylinder on this base, and thus also {x - a)-+ {y - py~y^ as the 
equation of the right cylinder. 

If the line-s fdl pass through a given point {a, b, r), then the equa- 
tions of a line are x - a = a{z-c), y - b -=fi{z - c), where a, p are 
functions of the variable parameter, or, what is the same thing, 
there exists between them an equation /(a, p) o ; the elimination 

of the parameter gives, therefore, ^=0; ancl this 

— r z — c / 

equation, or, w’hat is the .same thing, any homogeneous equation 
/( a - ct , y-fq z-t)~o, or, taking / to be a rational and integral 
function of the order », say i*){x - a, y -b, z- r)"=o, is the general 
equation of the* cone having tlic point {a,b, c) for its vertex. Tailing 
the vertex to be at the origin, the equation is (*)(.r, y, zY o ; and, 
in particular, {*){x, y, z)‘-o is the equation of a cone of the second 
onler, or quadricone, having the origin for its vertex. 

34. In the general case of a singly infinits system of lines, the 
locus is a ruled surface (or regulus). Now, when a line is changing 
its position in space, it may be looked upon as in a stale of turning 
about some point in itself, while that point is, as a rule, in a state of 
moving out of the plane in which the turning takes place. If in- 
.stantatieoxisly it is onlv in a state of turning, it is usual, though not 
strictly accurate, to say that it intersects its consecutive position. 
A regulus such that consecutive lines on it do not intersect, in this 
sense, is called a skew' surface, or scroll ; one on which they do is 
called a developable surface or torse. 

Suiipose, for instance, that the equations of a line (depending on 
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the variable paianu-ter 0 ) arc ^ ^ 


then, eliminating 0 , we have i - ‘T.,, or say ^ 

^ » a- f- /j-’ ^ a- b' I - 

the equation of a quadric surface, aftiTwards called Uic hypcTboIoid 
of one sheet; thi*!. surface is consequently a scroll. It is to be re- 
marked that we have upon the surface a second singly infinite 
series of lines ; the equations of a line of this second system (de- 
jjending on thi' variable parameter 0) arc 


X z / v\ X z if v\ 

-a^-rA'-'o} a-c^A'U,y 


It is easily shown that any line of the one system intersects every 
line of the olhtr system. 

Considering any curve (ot double curvatnicl wlidtcvcr, tin' tangent 
lines ot the curve form a singly infinite system of lines, <Mth liiu' 
intersecting tlic consecutive line of the system,- th.it is, they inrm 
a developable, or torsi* ; tlni curve and lorsc are thus inseparably 
connected together, lorniing a single geometrical figure. An osculat- 
ing plane of the curve (see § below) is a tangent plane of the torse 
all along a generating line. 

35. Transformation of Coordinates. — There is no difficulty in 
changing the origin, and it is for brevity iissumed that the origin 
remains unaltered. We have, then, two sets of rectangular axes, 
Ox, Oy, Oz, and Ox^, Oyj, the mutual cosine-inclinations being 
sho>vn by tlie diagram — 

j y I ^ I 

■'■i ; ' "y I 

v\ ; : 7 I 

•-1 «" ' , 7" I 

that is, a, fi, 7 are the cosino-inclinations of O.i^ to 0.i, Oy, Oj; 
a', /3', 7' tJiose of Ovj. Ac. 

And tliis diagram giv'es also the linear exjiressions of the co- 
ordinates (.V,, y„ zf) or (a, y, z) ot either set m terms of those of the 
other set ; we thus have 

jr, =a a- ■( f> y \-y z. a— oa-, H .Vt + «% , 

I/, *= o OJ -f $ y + 7 » , 2/ - 'I- 0 :% , 

af'x -t fCy i- 7"S , * -- f , 

which are oVitained by projection, a.s above? explained* b-ach of 
tJjese equations is, in jaci, nothing else than the b<' tore-mentioned 
tnpiation p /i'1; + 7^^ adapted to the ]»roblcm in hand. 

But we liave to consider the relations between the nine coelCicients. 
I4y nh.il precedes, or by the consideration that we must have 
identically x-^ + — it ajipears that these s itisfy 

the relations — 


a« ^2 -1- y-! , 1 , 

0“ a' ' la"' ■* 1 , 

a'« { /S'- -1 7'®« -1 , 

1-/5'* 4/5"* -1 , 

-1 4 7"" -= 1 , 

7* 4 7^* 4 7"* *“ 1 , 

aV'4^'/8"H 7V=“‘'^ , 

/B7 4 p'Y 4 p'Y' « 0 , 

a'a+fi"P 477 -(» , 
waf +77' t 

7a 4- y'a 1 7"a" — 0 , 

0/3 4 a/3' 1 u'p" “ , 

either .set of six equations being implied 

in the other set . 

It follows that the .sipiare of the detenmnant 
a . d 1 7 1 

a', fi', y 

7 1 


^7. The Speries of Quadric Surfaces . — Surfaces represented by 
equations of the second ilegiee are called quadne surfaces. Quadric 
surfaces are either proper or spicial. The special ones arise when the 
coellicieiUs in the general equation ore limited to satisfy certain 
special equations; they comprise (j) ])lanc-pairs, inrhiding in 
particular one plane twice repeated, and (2) cones, including in 
particular cylinders : there is but one form of cone, but cylinders 
may be elliptic', par<d)oJic or h)pcrbcilic. 

A discussion of the general equation of the s^.cmd degree shows 
that the proper quadpc surfaces aio ol five kinds, represented 
respectively, when referred to the most convenient of reference, 
by equations of the five types (a and positive) * 

(1) ellii'tic n:o.dx)!(»id 

' ' 2 a 2 b' 

r* i’**® 

(2) “ ■ m' ,/,» 

'\,+ 1.. i », elli])S()i<l. 

V“ z" 

fj) ' I, h\peil)Oloid ol on • sheet. 

a tr I - 

(‘S) . - I, hviiciboloiil ol t\'.o sheets. 

a* h- (- 

It is at once seen that these an* clistmet surfaces; and Uu: ecjna 
tions also show venv rc'adily the 
general lorni and tniide ol gc tn ra 7 

tion oi the sevc'ral surliac's. ' 

In ih? elliptic pataboloid (fig. (>il 
the sections bv the planes of zi and ' , 

zv are the jiarabolas \ j / 

r t/** ’ 

\ -I / 

having tlic' common axes aiul '* ). jr 

the seiticm by any ]>lane " 7 0 

parallel to that bi .ly is the elliji^e 

, ?/’ . 

^ r„ 

SO lUai the surface is generated by 

a ViUialde ellipse mc>\ mg ])uraHel to itself along the* p.u.ibolas as 
clirectrice.s. 

In tilt* hyperbolic ])arubnl()id (lig^. O2 and 03) the* .sm lions by the 

planes of :r . I H* 1 he* pa i a bolus, • *' ,- - 'I ,ha\ m.* Ila ouiiositc' 

i!cc ‘j/> ' 

axe.s O., O ' ..lid the* section In a plane* - p.ii.dlel to ih.il c,l 

If* 

a I' is flic livjU'ibola / ~ win. h has ils tiaivaci.i .i\i , pai.ilk; 

to Or or Oy according as 7 is po'Utn e or negat i\ e. 'I lie sm ime* is tine, 


’r"' 


is = i ; and hcncc' that the determinant itseU h - ‘ i. The dis- 
tinction of the two cases is an important one : li the determinant is 
" I r, then the axes O^,, OVp are such that they can by a 
rotation about O be brought to coincide with Or, ^)y, Ox respect- 
ively ; if it is - r, then they cannot. But in the latter case, bv 
measuring ,r|, y,, z^ in the oj^posile directions we change the signs ol 
all the coeilicicnts and so make the determinant to be -- -1 i ; hence 
the former case need alone bi? considered, and it is accordingly 
assumed that the detenninant is -f r. 'i his being so, it is found 
that we have the equality a = p'y" (TY, and eight like ones, 
obtained from this by cyclical interchanges of the letters a, p, 7, 
and of unaccented, singly and doubly accented letters. 

36. T!ie nine cosine-inclinations above are, as has been seen, 
connected by six equations. It ought then to be possible to e.vprc.s.s 
them all in terms of three parameters. .\n clegunt means of doing 
this h'ds been given by Rodrigues, who has shown that the, tabular 



1 


> ; 

r ^ 

1 

U V. ’’i 


/ K 

// ' I 


I'lG. 02. 


I// 

I'lo. 03. 



l' 

-V' 

J 


T4 

-fVi - »') 

2(p\4/d 

Vi 

2{\fi + v) 

1 - X*- ! fi- - !»» 

2(mv4X) 


2{v\-fj.) j 

2{fiP^ X) 

1 - ~ /jt-4 1'*’ 

1 


-~ ( I + V“' 4- /A“ 4 , 

the meaning being that the coefficients in the transformation are 
fractions, with numerators expressed as in the table, and the common 
denominator. 


generated by a van.iblr Iiiqx'ibol.i moving parallel to itself along 

the paraboltis as direc trici''-,. J In, lorm is besi seen fiom fig. 

which repiesi*nts the sec 

lions by planes ])aralli l lo 

the plane of av, nr say the ' 

contour lines ; the con 

tinuous lines are the .see }- 

tions above the plani* of / I 

.IV, and the duttid lines 

the sections below' this / 

plane. The form i.s, m 

fact, that of a .saddle. / ^ 

In the ellipsoid (fig. 6.() / I J_ 

the sections by the ])ianes / 

of zx, 2:7, ami -ry are each 

of them an ellijise, ami the 

section by an> parallel 
plane is also an i*lli]ise. , 

The surface may be con- ~ 

sidered as generated by ^ H- 


Fir.. 04. 


an ellipse moving jiarallei to itself along two ellipwis as directrices. 
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In the hyperboloid of ont^ sheet (fig. 65), the sections by the planes 
of zx, zy arc the hyperbolas 



having a common conjugate axis zOz ' ; the section by the plane of 
X, y, and that by any parallel plane, is an ellipse ; and the surface 
may be consi(lered as generated by a variable ellipse moving parallel 
to itself along the two hyperbolas as directrices. If we imagine two 
etpial anil parallel circular disks, their points connected by strings 
of equal lengths, .so that these are the generators of a right circular 
cylinder, ami if wc turn one of the disks about its centre through an 
angle in its jilanc, the strings in their new positions will be one 
system of generators of a hyperboloid of one sheet, for which a—bi 
and if we turn it through the same angle in the opposite direction, 


s 



we gel in like manner the generators of llie oilier system ; there will 
Ik? the .saint' general configuration wlien a^b.‘ The hyperl>olic 
paraboloitl is also covered b> two systeiris of rectilinear generatois 
as a method like that used in § 34 establishes without diliiculty. 
The figures should ]»e studied to .see liow they can lie. 

Ill the hvperbtiloid of two sheets (fig. 06 ) the sections by the planes 
(»1 Cl and cy aie tJie hyperbolas 


having a common transverse axis along c'Oc ; the seclum by cUiy 
]>laiK' z . 1 7 parallel to that of .vy is tlie ellipse 


provitied r\ and the surface, consisting ol twt) distinct portions 
or sheets, may be considered as generated by a variable ellipse 
moving parallel to itself along the hyjierlKilas as directrices. 

38. Differential Ceomeiry of Carres . — Eor convenience consider the 
coordinates (i, v, c) of a point on a curve in s])a<<' to be given as 
iui.ctions of a variable parameter wliicli may in particular be one 
of tliemsehes. Tse the notation v', 1" for di\ d'yjdtf-, and simi- 
larly as to V anil c. Only a lew formulae will be given. Call the 
( urreiit coordinates (i, 17, j) 

riie tanqent at (a, v, z) is the line tended to as c, limit by I he 
connector of (i, y, c) and a neighbouring point c*l the curve when the 
latter moves up to the former ; its equations are 

The osndatnif' fdane at (.t, v, c) is the plane tended io as a limit by 
that through (a, v, c) and two neighbouring points c»f the curve as 
these, remaining distinct, both move up to 'a, y, z) ; 'ts one equation 
is 

(t- 0(v':''-y''cVi-(7/- ' (f-c)(rV''-,r''v'', -- o. 

'I’he not nud jdane is the plane through (i , v, :) at right angles to the 
tangent line, i.e. the plane 

l-y'(Tj-y) !c'(s--0 o. 

It cuts the osculating plane in a line called the f^rincipal normaL 
Every hue thiough (a, y, 5) in the normal plane is a normal. The 
norinal perpendicular to the o.scuhiting plane is called the biuormal. 
A tangent, principal normal, and binormal are a convenient set of 
rectangular axes to use as those of reference, when tho nature of a 
curve hear a pciint on it is to be di;'.cus.sed. 

Through (i, y, z) and three n(?ighlH>uring points, all on the curve, 
]>asscs a single sphere ; and as the three points all move up to (i, y, z) 
continuing distinct, the sphere tends to a limiting size and position. 
Tlie limit tended to is the sphere of clo.sest contact with the curve at 
(v, V, z) ; its centre and radius are callcil the centre and radius of 
ifJtcrii al curvature. It cuts the osculating plane in a circle, called the 
circle of absolute curvature; and the centre and radius of this circle 
are the centre and radius of absolute curvature. The centre of 


ab.soliitc curvature is the limiting po.sition of the point where the 
principal normal at (a*, y, z) is cut by the normal jdane at a neighbour- 
ing j3oint, as that point moves up to (a*, y, z). 

30. Differential Geometry of Surfaces.— (,v, y, z) be any chosen 
point on a surface f{x, y, 2)=o. As a second point of the surface 
moves up to {x, y, z), its connector with (,r, y, z) tenils to a limiting 
position, a tangent line to the surface al (.v, y, *). All these tangent 
lines at (.r, y, z)^ obtained by apjiroaching (.r, y, z) from different 
directions on a surface, lie in one jilane 




This plane is called the tangent fdane at (a', y, z). One line through 
(a', V, i”) is at right angles to the tangent plane. This is the normal 



V) / ’ =r: U~Z) / ^ . 


The tangent jilane is cut by the .surface in a curve, real or imaginary, 
with a node or double i:)oint at ( r, y, z). Two of the tangent lines 
touch this curve at the node, 'l iiey are called the “ chief tangents " 
{Uaupt-taiigenten) al (v, v, z) ; they have clo.ser contact with the 
surface than anv olhir tangents. 

In the case of a (juadric surface the curve of intersection of a 
tangent and the surface is of the second order and has a node, 
it must therefore consist of tv'o straight lines. Consequently a 
quadric surface is covered by two .sets ol straight lines, a jiair through 
every j>oint on it ; these are imaginary for the ellij^soid, hyperboloid 
ol two sheets, anti elliptic paraboloid. 

A surface of any onlcr is coveretl by two singly infinite systems 
of curves, a j:)air through every iioint, the tangents to which are all 
chief tangents at their resjiective jioints of contact. These are 
called ihief-tangent cinres ; on a quadric surface they are the above 
straight lines. 

40. The tangents al a i>oiiit of a jmrface which bisect the angles 
between the chief tangents are called tlie principal tangents at the 
point. They are at right angles, and together with the normal 
constilule a convenient set of rectiingiilar axe.s to which to refer the 
surface when its projx'rties near the jxiint fire iintler di.scussion. 
At a .special jioint whii !i is such that the chief tangents there run 
to the circular jioints at infinity in the tangent plane, the jmncijjal 
tangents are indeterminate ; sucli a special j>oint is called an itmhihc 
of the surface. 

'I'hcre are two singly infinite systems of curves on a surface, a 
}*>air cutting one another at riglit angles through every jioini upon it, 
all tangents to which are principal tangents of tlu' surface at their 
respective jioints of contact, 'rhe.se are called lines of curvature ^ 
because' of a projierty next to be mentioned. 

As a })oint (} moves in an arbitrary direction on a surface from 
coincidence with a chosen point T, the normal at it, as a rule, at 
once fails to meet the normal at P ; but, if it takes the direction of a 
line of curvature through P, this is instantaneously not the ca.se. 
Wc have thus on the normal two centres of curvature, and thi* 
distances of thCvSe from the jioint on the surface are the two principal 
utdii of curvature of the surface at that ]X)int ; tliese are also the radii 
of curvature of the sections of the surlace by jfianes through the 
normal and the two princij^al tangents respectively ; or say they are 
the radii of curvature of the normal sections through the two principal 
tangents rcsj^octively. Take at the point the axis of z in the direction 
of the normal, and those of .r and )' in the directions of tlie jirincipal 
tangents respectively, then, if the radii of curvature be a, h (the signs 
being such that the’ coordinates of the two centres of curvature are 
z -a and z^b respectively), the surface has in the neighbourhood 
of the point the form of the paraboloid 


and the chief-tangents are determined by the equation 0 = J- l ^// 

The two centres of curvature may be on the same side of the point 
or on opposite sides ; in the former case a and b have the same sign, 
the jiaruboloid is elliptic, and the chief-tangents arc imaginary ; 
in the latter case a and b have ojqjosite signs, the paraboloid is 
I hyperbolic, and the chlef-tangcnls are real. 

' 'I'hc normal .sections of the surface and the paraboloid by the sanu; 
! jilane have the .same radius of curvature ; and it thence reailily 
follows that the radius of curvature of a normal section of the surface 
by a jdane inclined at an angle 6 to that of zx is given by the equation 

1 <*o.s*0 .sin*0 

H , ' • 

pa b 


The section in question is that by a ]>lanc through the normal 
and a line in the tangent jdane incliiu'd at an angle 0 to the principHl 
tangent along the axis of x. To complete the theory, consider the 
section by a plane having the same trace uj>on the tangent plane, 
but inclined to the normal at an angle ^ ; then it is shown without 
difficulty (Meunier's theorem) that the radius ol curvature of this 
inclined section of the surlace is =-/jcos0. 

Authoritiks. — I'hc above article is largely basetl on that by 
Arthur Cayley in the qth edition of this work. Of early and im- 
portant recent publications on analytical geometry, special mention 
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is to be made of R. Descartes, Gt^omHvie (Leyden, 1637) : John 
Wallis, TraciaUts dc sech'oinbus conicis nova methodo expositis (1655, 
Opera mathemaUca, i., Oxford, 1695) ; de THo^ital, TraiU analyiique 
des sections coniques (Paris, 1720) ; Leonharcf Euler, Introductio tn 
analyst n infinitorum, ii. (Lausanne, 1748) ; C'.aspard Mongc, " Appli- 
cation d’algebre d la geometric " {Journ. Ecole Polytech.^ 1801) ; 
Julius Pliicker, Analytisch-geometnsche Untwickehmgeny 3 Bde. 
(Essen, 1828-1831) ; System der analytisclmi Geometrie (Berlin, 
1^3.5) : O. Salmon, A Treatise on Conic Sections (Dublin, 1848 ; 
6tli ed., London, 1879) ; Ch. Briot and J. Bouquet, Lemons de gio- 
mi’trie analytique (Paris, 1851 ; 16th cd., 1897) ; M. Chasles, Traitc 
de geometrie suphteure (Paris, 1852) ; Wilhelm Fiedler, Anatytische 
Geometrie der Kegelschnitte nach G. Salmon frei boarbeitet (Leipzig, 
3te Aufl., 1887-1888) ; N. M. Ferrers, An Elementary Treatise on 
Trilinear Coordinates (London, 1861) ; Otto Hesse, Vorlesungen 
aiis der analyiischen Geometrie (Leipzig, 1865, 1881) ; W. A. Whit- 
worth, Trilinear Coordinates and other Methods of Modern Analytical 
Geometry (Cambridge, 1866) ; J. Booth, A Treatise on Some New 
Geometrical Methods (London, i., 1873 ; ii., 1877) ; A. Clcbsch- 
F. Lindemann, Vorlesungen ttber Geometrie, Bd. i. (Leipzig, 1876, 
2te Aufl., 1891) ; R. Balts-er, Anatytische Geometrie (T.eipzig, 1882) ; 
Charlotte A. Scott, Modern Methods of Analytical Geometry (I-ondon, 
1894) ; G. Salmon, A Treatise on the Analytiial Geometry of three 
Dimensions (Dublin, 1862 ; 4th ed., 1882) ; Salinon-Fiedler, Analy- 
tische Geometrie des Raumes (Leipzig, 18G3; 4tc Aufl., 1898); P. 
Frost, Solid Geometry (London, 3rd e<l., 1886 ; 1st ed.. Frost and 
J. Wolstenholmc). See also li. l*ascal, Repertorio di matematiche 
superiori, IT, Geometria (Milan, 1900), and articles now appearing 
in the Encyhlopddie der mathcmatischcn Wisscnschaften, Bd. Hi. i, 2. 

(E. B. El.) 

V. Link (iEOMETRv 

T.ine geometry is the name applied to those geometrical 
investigations in which the straight line replaces the point as 
element. Just as ordinary geometry deals primarily with points 
and systems of points, this theor}' deals in the first instance 
with straight lines and systems of straight lines. In two dimen- 
sions there is no necessity for a special line geometry, inasmuch 
as the straight line and the point are interchangeable by the 
principle of duality ; but in three dimensions the straight line 
is its own reciprocal, and for the better discussion of systems 
of lines we require some new apparatus, c.g., a system of co- 
ordinates applicable to straight lines rather than to points. 
The essential features of tlie subject are most easily elucidated 
by analytical methods : we shall therefore begin with the notion 
of line coordinates, and in order to emphasize the merits of the 
.system of coordinates ultimately adopted, we first notice a 
.system without these advantages, but often useful in .special 
investigations. 

Ill ordm.iry Cartfsian coordinates the two eciuations ol a straight 
line may be reduced to the form 1 - rx -{• s, z - i.\ ! n, and >, 5 , /, u 
niny be regaviled as tlie four coordiiuites ot tlie lim*. These co 
ordinates lack syininetry : moreover, m chaiigmg horn one base of 
reference to another tlie transformation is not lineal, so that the 
degree of an equation is dejiiived of real signihcance. T'or purposes 
of the general theory ^^e enqdoy homogeneous coordinates; if 
and aie tiso points on the line, it is easily verified 

that the six determinants ol the array 

I I 

I X.A'.yZ.^W., I 

are in the same ratios lor all ])oint -pairs on the line, and further, 
that when the ])oint ccxirdinates uiulcrgo a liiu-ar transformation 
so also do these six determinants. We then-fore adopt these six 
determinants for the coordinates of the line, and express them by the 
symbols /, \, #«, /x, v where / a,w.j-.i.jM',, X &c. 

There is the further advantage that it and be tw-o 

] Hanes through the line, the six determinants 

I I 

I a.J).j(./ln I 

are in tlie same ratios as the foregoing, so that excejit as regards a 
factor of proportionality we have X - - 6./,, l~(id.,-c^^, &c. 
The identical relation l\ V miJ. ^ nv o reduces the number of inde- 
|.HMidcnt constants in the six coordinates to four, for we are only 
concerned with their mutual ratios ; and the quadratic character 
of this relation marks an essential difference between ])oint gcom<*tiv 
and line geometry. The coiidifion of intersection of two lines is 

ly -f /'X -f nifi' -f ni'fi I itv' -i- n'v- o 

wiiere the accented letters refer to the secotul line. If the coordinates 
are Cartesian and /, w, n are direction cosines, the quantity on the 
left is the mutual moment of the two lines. 

Since a line depends on four constants, there arc three distinct types 
of configurations arising in line geometry— those containing a friply- 
infinite, a doubly infinite and a singly-inlinite number of lines ; they 
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arc called Complexes, Congruences, and Ruled Surfaces or Skews 
respectively. A Complex is thus a system of lines Scitistying one 
condition — that is, the coordmate.s are connected by a single relation ; 
and the degree of the coniplc.x is tlie degree of this expiation supiiosiiig 
it to be algebraic. The lines of a complex of the //th degree which 
pass through any point lie on a cone ol the »th degree, those which 
he m any plane envelop a curve of the «th class and there an- n lines 
of the complex m any plane pencil ; the last statement combines 
the former two, lor it shows that the cone is ol the ath degree and 
the curve is of the «tli class. To find the lines common to foui 
complexes of degrees w„ wc have to .solve live equations, viz. 

the four complex eipiatioiis together with the quadratic eipiation 
connecting the line coordinates, therefore the number of common 
lines IS zn^n^n^^n^. As an example of complexes we have tlie lines 
meeting a twisted curve of the nth ilegiee, vvhidi ioini a lomplex 
of the rtth degree. 

A Congmence is the set of lines .satisfying two conditions: thus 
a finite number ni ol tlie lines pass through any ])oiiit, ami a hiiite 
number n he in any plane ; the.se numbers aie called the tlegiee 
and class resjiectivelj , and the congruence is symliohcally wntteii 
(w, n). 

The simplest example of a congruenre is the system of lines 
constituted by all tlio.se that pass through ni jioints and tho.se that 
lie in n planes : thioiigh any other point theie jiass m ol thest* lines, 
and 111 aii> other plane there he n, then-lore the congmence is ol 
degree m and class «. It has been shown by (i. H. llalphen tliat tlie 
number ol lines common lo two coiigiueiices lamm'-i 1/1/', which may 
be verified by taking one ol them to be -ol this simpli- type. The 
lines meeting tw-o fix(‘d lines foiin the general (i, 1) eoiignience ; 
and the chords ol a twisted cubic form the geneial type ol .1(1, 0 
congruence; Halphen's re.sult .sliows I hat two twisted cubics have 
111 general ten common chords. As regards the analytical tieatiuent, 
tlie difliculty is of the same iiatuu- as that arising m the theory ol 
curves in space, lor a congruence is not m geniTal the complete 
intersection of two complexes. 

A Ruled Sin fate, Rcgnltis or Shew is a (on ligur.it ion of lines 
whicJi satisfy three conditions, and theiefori* depend on only ou«* 
jiaranieter. .Sucli lines all lit- on a .surface, for we cannol ilraw one 
through an arbitral y point ; only one line j)as.-.e.s through a jjoiiit ol 
the suriace ; the simplest example, that ol a quadric surface, is 
really two skews on the saint- siirlact*. 

The degree ol a iuU‘d siiilace qua hue gi-onietiy is the mimher tif 
its generating lines coiit. lined m a linear compli-x. .Now the numher 
which meets a given lint- is tlie degree ol tlu- suriace qtia point geo- 
metry, and as the lines meeting a given hue loiin a jiarficiilar cji.se 
of linear complex, it follows that tin* degree is the same irom whuh- 
ever point of view' we regard it. 'I'lie lim‘s eommoii to thi(‘e coiii- 
plexto of degrees, form a ruled surlaie ol degrtr 21/,;/.,//.,; 

but not ev.r> ruled .snil.ice is the coinplet»‘ intersection ol Ihii'c 
complexes. 

In the case ol a tonijilex ol the first degree* (or lineai comjilex) 
Die lines through a fix(*cl point he m a plane lallt'd tin* ]>ol.ir jiLinc 
or nul-pUne ol that j)omt, and those lying in a fixed plane 
]>ass through a point called tlu^ iiul-poiiit or ]>()h* of the , 
plane. If the luil-plane of jiass through B, then th«* ^***”t* 
nul-plane ol B wHll jiass through A ; the mil j>lain‘s ol all jiomt.s on 
one line /, ji.ass through anotlu*!’ line l.^. The lelaiion between /, and 
l» IS recijirocal ; any line ol the conijilex that meets one will also 
meet tlic other, and every hue meeting both belongs to Die comjilex. 
They are calletl conjugate or jiolar lines with resjiect to the comjilex. 
On these priucijiles can be founded a theory ol lerijiiotat ion with 
res|x*ct to a liiu‘ar comjilex. 

This may lx aj^tly illustrated by an elegant exanijile due to A. 
Voss. Since a twisted cubic can be made to .satisfy twelve conditions, 
it might be .siijqiosed that a finite number could he draw'ii to touch 
four given lines, but this is not the case. For, suji|»ose one such can 
lx* draw'll, then its recijirocal wiDi resjiect to anv linear complex 
containing the four lines is a curve ol the third class, i.e. aiiotliei 
twisted cubic, touching the same four lines, which are unjiltered 
III the proce.s.-j ot recijirocation ; as there is an mfiiiite number ot 
complexes containing the four lines, there is an infinite niinibiT ol 
cubics touching the four lines, and tlie jiroblem js jionstic. 

The following are some geometrical conslructioiis lelalmg to the 
unique linear complex Dial can be drawn to contain five arbitrary 
lines : 

To construct the iinl-jilane of any jioint O, wm* observe that the 
two lines which meet any lour of the giv<*n live aie conjugate line's 
of the comjflex, and the line drawn through O to meet Diem is 
therefore a ray of the comjilex ; similarly, by choosing another 
four wc can find anotlier ray through O ; thc.se rays hr in the iiul- 
jikuie, and there is clearly a result involved that the five lines so 
olitaincd all he in one jilane. A reciprocal construction will eiifible 
us to find the nul-jioint of any plane. l^roce‘cding now to the metnt al 
properties and the statical and dynamical applications, we remark 
that there is just one line such Dial the nul-plane of Jiny point on it 
is perjiendicular to it. This is called the central axis; if d be the 
shortest di.stajice, 0 the angle between it and a rav of the comjilex, 
then d tan O^p, where p is a constant called the jntch or parameter. 
Any system of forces can be reduced to a force R along a ci’rtaiii hue, 
and a coujile G jierjiendicular lo that line ; the lines of nul inomejit 
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for the sv'ilcm form a linear complex of which the given line is the 
central axis and the quotient G/K is the pilch. Any motion of a 
rigid body can be reduced to a screw motion al)oiit a certain line, 
i.e. to an angular velocity w alwut that line combined with a linear 
velocity u along the hne. 'llie plane dre.wu through any point 
periicndicular to the direction of its motion is its nul-plane with 
respect to a linear complex having this line for central axis, and the 
quotient n/w lor pitcli (cf. Sir R. S. Ball, Theotv 0/ Screws). 

I'lie follow ing are some properties of a coiihguration of two linear 
compl<»x<‘s • 

The lines common to the two-complexes also belong to an infinite 
number of linear complexes, of which two reduce to single straight 
hues. These two lines are coningatc lines with respect to each ol ' 
the complexes, but tliev may coincide, and then some simple nuHlifi- 
cations ar<' rccinirwl. The locus of the central axis of this system 
of complexes is a surface ol the tliird degiee calle<! the cyliudroKl, 
w hit'll plays a leading part in the theory of screws as developed 
synthetically by Ball. Since a linear complex has an invan:ui 1 of 
the second degree in its roellicients, it follows that two linear com- 
plexes have a Imeo-Iinear invariant. This invariant is fundamental : 
il the complexes be lx.)lli straiglit lines, its vamsbmg is the condition 
ot their mtersoction as giv<*n above ; it only one ot tliem be a straiglit 
line, Its vaiiislnng is the condition that this line slioiild belong to the 
other complex. When it vanishes tor any two conip)ex(\s they 
are said to be in inmlmton or apnlar ; the nul-pointa 1 *, Q of any 
plane then divide harmonically tlie points in which the plane meets 
the common conjugate lines, and each complex is its own reciprocal 
'With respect to the other. As regards a configuration of these 
linear complexes, the common lines Irom one system ol generators 
of a quadric, and the doubly infinite system of complexes containing 
the common lines, include sin infinite number of stiuight line.s which 
form the oilier system of generators oi the sa.me (]ua<lric. 

If the equation of a linear complex is A/ i B»i + C/i -f I)\ + K/-t + 
Kr “O, then for a line not Iwlongmg to tlio complex w(? mav regard 
th<‘ expression on tlu‘ lelt Iiand side as a multiple of the 
aenermi moment of tin* line w-itli respect to tin' complex, the word 
inowent being used in the statical sense* ; and wc infer 
ora aatM. whem the* coordinates are replaced by linear functions 
of themselves the new coonliiuctos an* multiples ot the moments 
of the* line w’lth respect to six fixed complexes. The essential fcalure.s 
o( this coordinate sy.steni are the .same* as tlio.se of the original one, 
vi/. there are sre coordinates conneeb'd bv a quadratic equation, 
but this relation lias in general a ditlerenl form. By siuUible choice 
of tlie six fundamental complexes, tis tliey mnv be called, tliis con- 
necting rcJation may be brought into either simple form.s of which 
we mention two : (i.) When the six are inntnally in involution it can 
U* reduced to v.;'' (”•) When the first 

tour aiv ill involution and the other tv’o are the lines common to 
tilt* lii.st lour It IS jr.,- e ‘ -0. 'rh<*se gcnerahml 

coordinnles miglit be e.xplained wiflioiit relen*m'e to actual magni- 
tude, pist as lioniogeneons jHiint coordinates c;m lie ; the esseiili.il 
remark is tluit tfic equation of any coordinate to zero represents a 
luie.ii ciMiipiex, a ]>oml ol view w'hich includts our original sy‘;teni, 
foi tlie eipiulion of a coordinate* to /.ero represents all the line.s 
inetding .in edge of the fundamental ti*lraliedron. 

'I’hc .system o( coordinates referred to six ccmqdexes nmtnallv 
in mvoJution warn introduced bv Felix Klein, and in many cases is 
imm* useiul than that derived dm*ctly from point coordinates ; e. t(. 
in tin* discussion ol quadratic complexes : ly means ol it Klein has 
(ieve.lopetl an analogy between line g<*ome 1 ry and the geomelty of 
sphere,s as treated by G. Daiboux and oth(*rs. In fiict, m tliat 
giometry a point is iepres<*nted by fur coordmate.s, conm'cteil bv a 
relation of the same tjqie as tin* one just mentioned when the five 
iumlameiit.il spheues are mutually at right angles and the e.(]iuition 
ol a sjih(*re is of the first degree. Extending this to four dimensions 
ot spacA*, we obtain aji exact analogue of line geometry, in which 
(1.1 a point corresponds to a line ; (li.) a linear complex to a hvper- 
sphere ; (in.) two linear complexes m involution to two orthogonal 
hvpersphercs ; (n .) a linear complex and two conjugate lines to 
a byperspbere and two inN erse points. Many results may lx? obtained 
b\ this principle, and iiiore still arc suggested by trying to extend 
the properties ot circles to spheres lu three and lour dimensions. 
Thus the elementary tlieoreiii, that, given four Jine^, the circles 
circumscribed to yic four triangles iornied by them are concurrent, 
nuiv be extended to .six hyperplanes in four dimensions ; and then 
we can derive a result m Ime geometry by translating the inverse 
ot this theorem. Agiiin, just ns there is an infinite number of sphciv.s 
touching a surface at a given point, two ol them hiiving contact of a 
closer nature, .so there is an iiitmite numbesr of linear complexes 
touching a nou-hnear complex at a given line, and three of Ihcsi'* 
have contact ot a closer nature (cf, Klein, Math. Ann. v.). 

Sophus Lie has pointed out a different analogy with spJiere 
geometry. Suppose, in fact, tliat the equation ot a sphere ot radius 
f is 

rt'“ H- y 2 H- 4 - 2 <i r + 2 /m’ + zes f d — o, 

so that r- - <1® + ?>* + c* - d , then introducing the quantity e to make 
this equation lioniogeneons, we may regard the sphere as given by 
the SIX c<x)rdmalcs n, 6 , r, </, r, t connected by the ecjuation a**f 
fc- ^ - r- - de ■' o, and it is easy to see that two spheres touch if 


the polar form zatHi 4 zbh^ zee^ - zrr^ - de^ - dyC vanishes. Com- 
paring this with the equation .Vj® 4- ^.2® 4- 4- ;r4® - « o given 

al)ovc, it afipears that thi.s sphere geometry and line geometry are 
identical, for we may write 

e =• -Jxy : but it is to Ixi noticed that a sphere is really replaced by two 
lines whose coordinates only differ in the sign of x^, so that they are 
polar lines with rc.spect to the comiilex o. Two spheres which 
touch correspond to two lines which intersect, or more accurately 
to two pairs of lines (/>, p') and (q, q'), of which the pairs (/>, q) and 
iP'f ^') intersect. By this means the problem of describing a 
sphere to touch four given sjiheres is reduced to that ol drawing a 
pair ot lines (/, t') (ot which t intersc*cts oiu* line of the four pairs 
{pp*)t W)> iuU*rst‘cts the remaining tour). Wc 

may, however, ignore the accenixsd letters in translating theorems, 
for a configuration of lines and its polar with respect lo a hneiir 
complex have the same jirojective properties. In Ido’s transforma- 
tion a linear ronijilex corre.sponds to the totality of spheres cutting a 
giv'CMi sphere at a given angle. A most remarkable result is that lines 
of curvature in the sphere geometry become asymptotic lines in 
the line gt*omelry. 

Some of the principles of line geometry may be bnnighl into 
clearer light by -admitting the ideas of spact; of four and five 
dimensions. 

Tims, regarding the coordinates of a line as homogeneous co- 
ordinates 111 five dimensions, we may say that line geometry is 
equivalent to geometry on a nuadric .surface in five dimensions. 
A linear complex is represen ten by a hyperplane section ; and il 
two such com|>lexes are in involution, the c«)rrcsponding hypeiplani's 
are conjugate with re.siiecl to the fundamental qujulnci By pro- 
jecting this (juadric stereographically mtn .space of lour dimensions 
we obtain Klein's laialogy. lii the .same way geometry in a linear 
comph’x is equiv^alent to geometry on a (jiiadric in four dimensions ; 
when two line.s intersect tin* representative points arc on the same 
generator of this quadric. Stereographic projection, lhi;retore, 
convert.s a curve in a linear complex, i.e. one whose tangents all 
belong to the complex, into one wdiosc tangents intcrsei't a fixed 
conic : when lliis conic is the imaginary circle at infinit}^ the curve 
is w'hat Lie calls a minimal curve. Curves in a linear complex have 
Ina'ii extensively studied. The osculating plane at any poml of such 
.1 curve is tlie nul-plane ot the point with respect to Uie complex, 
and points of supi-rosculatioa always coincide 111 ixiirs at the points 
of contact of stationary tangents. When a point of sneh a curve is 
grv'cn, the osculating j»kiuc is detennmed, hence all the curves thmngh 
a given jH>int with ilit* same tangent have tlie same torsion. 

l'h<‘ lines lliroiigli a giv( 5 U point tliat belong lo a complex of tlie 
ntli d<‘gret' lie on a cone of tlie //th degree : if ibis cone has a double 
line* th<‘ point is said to be a singular point. Similarly, ^ .. 

a plant* is said to he singular when the (envelope of the 
Imes 111 it has a double tang<*nt. It is very remarkable 
that the s.une suriaco is the locus oi the singiiKir points ^ 
and the envelojx* ol the singular plant s . this surlacc is called the 
singular surface, and both its degree and cla -s are m general 2 j ;(;7 - 1 )’’, 
vvlneli is equal to four lor tlie quadnilic complex. 

'file singuLir line.s ot a complex 1 ' = o are the lines common to i*' 
and the complex 

ri- !iV 5F_^f>F 

5/ v\ bill OIL bn bv 

,-\s already mentioned, rit each line I of a complex there is an infinite* 
mimlK*r of tangent linear comjilexes, and they all contain the lines 
adjacent to f. If now I be a singular line, these complexes all niduce 
to slr.ughl lines wiiich form a plane pencil containing the line 1 . 
Suppose the veitt*x ol tlie pencil is A, its plane rr, and one ol its lines 

then /' being a complex line neai' /, meets or nioie accurately 
tlie niutnal moment of and is of tlie second order of small quan- 
tities. If P be a point on /, a line through P cpiitc ni*ar I in the plane 
a will meet ^ and is lhert^fore a lino of the complex ; hence the 
complex-cones of all points on I touch a and the complex-nirv’es 
ot all planes through I touch I at It follows thtit 1? is a double 
line ol the complex-rone of A, and a double tangent of tlie conqilex- 
curve ol a. Conversely, a double line of a cone or curve is a s*ingular 
line, and a singular line clearly touches the curv'cs of all planes 
through it m the same jioint. Suppose now that llie consecutive 
line /' is also a singul.ir line, A' l>eing the allied singular point, a' 
the .singular plane and any line of tlie pencil (A', a') so that is 
a tangent line at /' to the complex : the mutual moments of the 
pairs f and /, ^ arc each of the second order ; hence tlic pkine a' 
meets the lines / and t in two points vTiyMiear A. This being true 
for all singular pianos, near a the point of contact of a with its 
cnvcloiie is in A, t.e. the locus of singular points is the .same as the 
envelope of singular planes. Further, when a line touches a complex 
it touches tlie singular surface, for it belongs to a plane pencil like 
(Art), and thus in Klein’s analogy the analogue, of a focus of a hyper- 
surface being a bilangent line of the complex is also a bitangent line 
of the singular surface. The theory of cosingular complexes is thus 
brought into line with that of con focal surfaces in four dimensions, 
and guided by these principles the existence of cosingular quadratic 
complexes can ca.sily be established, the analysis required being 
almost the same as that invented for confocal cycUdes by Oarboux 
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and others. Of cosingular complexes of higher degree nothing is 
known. 

Following J. Plucker, we give an account of the lines of a quadratic 
complex tliat meet a given hue. 

The cones whose vertices arc on the given line all pass through 
eight fixed points and envelop a surface ol the fourth degree : the 
conics whose planes contain tlie giVen line all lie on a surface of the 
fourth class and touch eight fixed jdancs. It is easy to sec by ele- 
mentary geometry that these two surfaces are identical. Further, 
the given Imc contains four singular points A,, A.,, A.., Aj, and the 
planes into which their cones degenerate are the eight common 
tangent planes mentioned alxive ; similarly, there are lour singular 
planes, a.,, a.^, *14, through the line, and the eight points into 
which their conics degenerate are the eight common points above, 


We have practically to study the intersection of two quadrics 
F and h in six variables, and lo classify the dillcrenf cases arising 
we make use of the rv‘snlts of Karl W^aerstrass 011 the equivalence 
conclitions of two pairs of quadratics, .^s far as at present required, 
they arc as follows : Suppose that the factorized form of the deter- 
minantal equation Diset (F ^ XF') o is 

..... 

where the root o occurs 5, -f- s..+ <?.j . . . tunes in the determinant. 
5., •<- Vy . . . times in every first minor, . 1 ... times in every secoiul 
minor, and so on ; the meaning of each exponent tiien pciicctly 
definite. ICvery factor of the type (\ tt)* is called an rlnneniarthnl 
(elementary divisor) ol the delerminanl, and the condition of tqiiiva- 
\ Icncc ol two pairs of quadratii s is simplv that tlvni determinants have 


The locus of the pole of the* line with respect to all the umics in 1 same elementary divisois. We write the paii ol fiirms svmbohc- 
])lanes through it is a straight line called the polar hue of the given thus l(.s-,52 . . .), letters m the inner brackets 

one ; and tlirough this line passes the polar ])lane ol the given line i relcMTtfig to the same lactor. Returning now to the tw^o i)n<u 1 ratics 
with respect to each of the cone.s. The name polar is applied in the 1 repre.sentmg tile complex, the sum oi the I'xponenls mil be six, 
ordinary analytical sense ; any line has an infinite number of polar ! complexes are put in the same class it they ha\ e the same 

complexes with respect to the gi\ en complex, for the equation of the } symbolical expression; i.c. the actual '-Jiies ol the roots of the 
latter can be written in an infinite number of ways; one of these } detenniaanlal equation need not be tiic same lor bolh, but their 
]K)lar.s is a straight line, anrl is the polar line already irttrodiiced. j niannir of fHx nrrence. as tar as here indicatecl, must be identical in 
The surface on which be all tlie conics through a line / is calUxl the 1 two. 'the enumeration of all possible cases is thus reiiuced 
PliickiT surface of that line : from the known properties of (2, 2) | to a siinph* question in conibinatorml analysis, and the actual study 

■ ■ ■ ' ^ - ot any particular ease is much tacilitated by a useful rule ot KleinV 

lor W'riiing down in a sim])le form two quadratics Iv'longmg lo a 
given class— one of which, of coursi*, njiresents the e()uat]oTi con. 
necting line cooiflinates, and the other the equation of the complex. 
The general complex is naturally [iiiiii | ; tin* complex ot taiigeiils 
tY> a quadric is j(Jii), (lii)i and that ol lines mectinr a conic is 
((222)). Full inlormation will be found in Weiler’s memoir, Mata. 
Ann. vol. vn. 

The detailed study of each variety of complex o|)eiis up a vast 
.subject ; wc only mention two .s^ieciul f-ases. the harmonic ixmqilex 
and thti tetrahedral compU‘x. 

The harmonic complex, first studied bv Ikitlaglini, is geiieratiil 
m an infinite nnnibor ol ways by the lines cutting two quadrics 
hannonically. 'i'akiiig the most general case, and rctiTiing thi' 
quadrics lo their common sch-coningatr tetrajiedron, we tan find its 
isjuatton in a .simple lomi, and verity that this complex realh 
depends only on seventeen constants, so tiial it is not the most 
general qundnitic complex. It belongs to the gencial tvqie m so far 
It IS discussed above, but the roots of the dctenninant are in in- 
volution. The singular surface is the " teliahedroid ” disi ussed b\ 
Cayley. As a particular case, Ironi a mctru a) point ol view , we have 
L. F. Painvin's complex generatcfl l>v the lines oi nil iT-et linn ot 
]>eq)end« iilar tangent plane.s ol a tjuadric, the singular now 

ix.*mg I'resnrl’.s wave surface. I’he tetraliedial or Keye lomplex is 
the simjilesl and be.st known of ]»ioper rpiadratic complexes. It is 
generated bv the lines which cut th(‘ laces ol a lelraliedron 111 .1 
constant cross ratio, and thereioo* bv thosr subtending the sann* 
crexss ratio at the lour vertices. The singulai surlace is made up ol 
the facets or lh(‘ v( rtices ot tlie fuiulanient.il tetrahedron, and eai li 
erlgc ot tins tetrahedron is a ilouble line oi the lonqih-x. Tin* 
complex W'a.s first discussed by K. f. Keye as the asseirdilage ol lines 
lommg corresponding fionits m a honiographic trniisloimalion 


correspondences it can be shown that the I’luckcr .surface of / cut.s 
in a range of the same cross ratio as that of the range in which tin* 
PJiicker surface of /, cuts /. v^pplying this to the case in which /, 
is the jiolar of /, we find that the cross latios of (A,, A.^, A.,, A,) and 
(rt,, rt.,, a^, a^) are equal. The identity of the locus ot the A’s with the 
envelcqie of the us follows at once ; moreover, a line meets tlie 
singular surface in four ])oiiits having the same cross ratio as that 
ol the four tangi'iit planes drawn through the lini- to touch the sur- 
face. The I’lucker .surface has eiglil nodes, eight singular t.ingent 
planes, and is a double line. The relation between a line atul its 
polar line is not a reci]>rocal one Avith respect to the complex ; but 
W. Stahl has jioinled out that the relation /s rccqirocal as far as the 
singular surface is concerned. 

To facilitate the discussion of (he general quadratic complex we 
introduce Klein's canonical lorni. W'e h.ivt* in lad, lo 
Quadratic quadratic equations in six variables ; aiul by 

comp exes, linear translormations these can be reduced lo the 

n^x^^+a^x.r i I n o 

.T,‘’+ V-l 'l,“l Av; O 

siib]<‘ct to certain exception.-., wdiich w’ill lx* mentioned fitter. 

faking the first ecpiation to be that ol the complex, wr tv^mark 
that both eij nations aio unaltered by changing the sign ot any co- 
ordinate ; the geometrical meaning of this i.s, that tlie quadratic 
compl<*\ is its own reciprocal wPh respect to each of the six lunda- 
mental complexes, lor < hanging the sign of a coordinate is eqiiivaleiif 
to taking tli^ polar of a line with res]iect to the i orrespiiiiilmg 
fundament, il complex. It is easy to establish the existence ol 
SIX systems of bitangeiil linear complexes, for the lomplex 
/j.ir, f + + t o is a bitangent when 


/,~o, and 








a. - a 
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+ + 
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and its 1 , nos of contact an- conjuKatc linc.s«itl. n-siacl to t)..- first i this point ol view l.-ads to mam iini.ort.uit and .-I.-kiui I 

fundamentaUomplex. VV.-tlicu forc infer the exist. -m e of sm sysi.-ms ! l'«-‘’P<'rtios- A (metncaliy) partK-ular case of great int-iest is tin- 


Xi O, 


ol bitangent lines of the complex, of which the first is given by 
aJ i.{‘* \r A a- i 

JCach of these, lines is a bitangent ol the Miigular sinfare, which is 
therefore ('onipleteJy deterniined as being the fo< al .surface of tin- 
(2, 2) congruence above. If is thence easy to verify that the two 
complexes ilrti-- o and ^hy‘^ -o are cosingular li + />. 

The singular surface of the general quadratic cxnnplex is tiu’ 
famous quartic, witJi .sixteen nodes and sixteen singulai tangent 
planes, first discovereil by IC. II. Kummer. 

Wc cannot give a lull account of its properties here, but w’<- (Ie<lute 
af once from the above tliat its bitangents break up into six (.?, 2) 
congruences, and the six linear com]dexe.s containing tliese are 
mutually in involution. The nodes of the singular siirfat e ai v points 


complex gimerafed by the normals to a family cl eonfotal qiiadnc-. 
and for many irive.stigations it is convenient lo di'al with this com- 
plex referred ti' the piincqial axes. Foi example. Lie lias de\x*k»ped 
the theory ot curves in a Ke\e r oniplex (/.c t urves whose tangents 
belong lo the complex) as solutnais of a tlifleienf i.il e(|iialn)n of ilw 
foi niffi - » (f - a)\dnd.\ -i (of h)rdxd'\' o, and we can simplili 

this equation by n logaritlnme trails formal 1011. Many thetirems 
connecting conqilexes wiUi clitferential e<|ualions have been given 
by Lie and Ins school. i\ line complex, in fact, corres])onds to a 
Mongian ec/uation having r<>'‘ line integiafis. 

•\s the eoordinales of a line belonging to a. congruenre are lmietion.s 
of two independent parameters, the theory oi eongriieiices isanalogoiis 
to tliaf of surfaces, and wt‘ iiiii\ regard it as a tuncfiunental 
mqniiv to find the simpl<^.st form of sin face into which 
a given congrnence can be transformetl. of those 


Coagru- 

cncea. 


w'hose complex cones are coincident jdanes, and the complex conic 1 Avho.se jiropcrtics have been extensively dist iiss'-d tan hi- represtmted 


ill a singular tangent plane consists of tA\o coincidonf ]ioints. This 
configuration of sixteen points and plane.s has many intere.sting 
pro])erties ; thus each plane contains six points w'hich lie on a conic, 
w'hilc through each point there pass six filanes which touch a quadric 
cone. In many respects the Kummer quartic plavs a part in three 
dimensions analogous to the general quartic curve in 1 wo ; it fnrthci 
gives a natural representation of certain relations betAveen hyper- 
elliptic functions (cf. R. W. H. T. Ilud-ion, Kiimmcr’s Quartic, iqofi). 

As might be expected from the magnitude of a fonn in .six varialdes, 
the number of projcctivally distinct varieties of quadratic complexes 
. /// ^reat ; and in fact Adolf Weiler, by Avhom tb^" 

question was first systematically studied on lines indicated 
f/onof Kleiiv enumerated no few'o'r than forty-nine different 

comole ^ types. But the principle of the clas.-iifieation is so im- 
^ portant, and withal .so simple, that w'e give a brief sketch 
which indicates its essential features. 


on a ])iaii>-. by a birational tninslormation. ihif lu addition to th<* 
difficulties of the theory ol algc biaic surfaces, .1 sub|ecf still in its 
infancy, the theory ot congruences has otlier difliciilties m that a 
congruence is seldom comjiletely rrpieseiif cd, ev'cn by two equations 
! A fundamental theorem is tliiit the Iiiks of a congruence are in 
general bii.ingenls of a siiriaee ; 111 f;u t, sme* the condition oi int<n- 
i section of two consecutive straight line.s is ld\ ^ dmdp k dudv a 
I line I of the eongrnence m»’els two adjacent lines, say and 1 .^ 
\ Siip])Ose /, /, lie m tlie plam* pencil (A,rt,) ami /, 1 ., m the plane yiericil 
(Agfl.^), then the lo< us ol the A’s is ffic* same as the envi-lope ol the 
! rt’s" but n» IS tin* tangent jilane at A, and a^ at A.». Tins surface is 
■ called tlie focal .sin face of the coiigrnenee, and lo it all the lines 1 
j arc bitangent. The distinctive property of the points A is that two 
of the congrneiiee lines fhiough tliem coincide, ami in like maiiiier 
I tJie planes a t^arli contain two coincident lines, I'he focal surface 
! consists of two sheets, tmt one or both may degem-r.iti' into ( iirves ; 
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thus, for cxainplt?, the normals to a surface are bitangents of the 
surface of centres, and in the case of Dupin’s cyclido this surface 
degenerates into two conics. 

In tlie discussion of congruences it soon becomes necessary to 
introduce another number r, called the rank, which expresses the* 
number of ])lane pencils each of whicli contains an arbitrary line 
and two Imt^s of the congruence. The order of the focal surface is 
2m\n-\)-iK and its class is m(W“i)-2r. Our knowledge of 
congruences is almost exclusively confined to those in which either 
wi or It does not exceed two. We give a brief account of those ot 
the second order without singular lines, tho.se ot order unity not 
I»eing especially intere.sting. A congruence generally has singular 
fjoints through which an infinite number ot lines pass ; a singular 
point IS said to be of order 1 when the lines through it lie on a cone 
of the rth degree. By means ot formulae connecting the number of 
singular points and their orders with Ihc class m of quadratic con- 
gruence Kiimmer proved that the class cannot exceed seven. The 
local surface' is of degree four and class 2m ; this kind of quartic 
surface has been extensively studied by Kiimmer, Cayley, Rohn and 
others. The varieties (2, 2), {2, 3), (2, 4), (2, 5) all bidong to at 
least one Reye coiiqilex ; and so also docs the most important class 
of (2, 6) congruences which includes all the above as special ca.ses. 
Ihe congruence (2,2) belongs to a linear complex and forty different 
Reye complexes ; as above remarked, the .singular .surface is 
Kummer’s sixteen-nodal quartic, ami the same surface is focal for 
.six different congruences of this variety. The theory of (2, 2) 
cringruences is completely analogous to that of the surfaces called 
cyclides in three dimensions. Further particulars regarding quad- 
ratic congruences will be found m Kummer’s memoir of 1866, and 
the second volume ot Sturm's tre.'iti.se. The properties of quatlratic 
congruences having singular lines, t.e. degenerate focal surfaces, are 
not so interesting as those ot the above cla.ss ; they have been 
<liscussod by Kiimmer, Sturm and others. 

Since a ruled surface contains only ^ * elements, this theory is 
juactically the .same as that of curves. If a linear complex contains 

led >*><^**‘1* than 1/ gi'nerafors of a ruled surface ot the nth tiegrec, 
Hurtmeea contains all the generators, Jieiice tor 11 ~ 2 there arc 
* three iinearlv independenl complexe.s, containing all the 
generators, ami this is a well-known property of quadric surfaces. 
Ill ruled (Mibics flic generators all meet two lines which may or may 
not coincide ; these two cases corresjiond to the two main classes of 
rubies discu.ssed by ('aylcy and Cremona. As regards ruled <|uartics, 
till* generitors must lie m one ami may lie m two linear complexes. 
The first class is e<iuivaleiif (o a quartic in lour dimensions and is 
always rational, but the latter class lias to be subdivided into the 
(‘lliptic and the rational, just like twisted ipiartic curvt's. A quin tic 
skew may not lie in a lineai complex, and then it is unicursiil, while ol 
sextics we liave two classes not m a linear complex, viz. the elliptic 
variety, having thirty -six ])lacos where a linear complex contains 
.six consecutive generators, and the rational, having six such 
] daces. 

The general theory ol skews m two linear complexes is identical 
with that ol curves on a (luadiic in three dimensions and is known. 
Hut for .skews lying m only om* linear complex tliere are difficulties ; 
the curve now lies in tour dimensions, and we represent it in three by 
stereogra])liic jirojection as a curvi* meeting a given plane in n points 
on a conic. To Imd the maxiniuni deliciency for a given degree would 
probably be ditlicuU, but as tar as degree eight the space-curve 
llieory ol Halphen and Not her can t>e translated into line geometry 
at once. When the skew tloes not lie in a linear conqilex at all the 
tiieoiy is more diflicult still, and the general tlicory clearly cannot 
advance until further progress is made in tlio study of twisted 
curves. 

Rkffrencks. - - I'he earliest works ol a general nature are Pliicker, 
\ette iieAimetne des Rauntes (Leij)zig, 18O8) ; and Kiimmer, “ t^ber 
die algebraischen Strahlensysteme," linliu Academy (18O6). System- 
atic tlevelopmeiit on purely syiitlietic lines will be found in the 
three volumes ot Sturm, Linienffeometrie (Leipzig, 1892, 1893, 189b) ; 
vol. i. deals with the linear and Reye complexes, vols. ii. and iii. 
with quadratic congruences and com])lexes respectively. For a 
highly suggestive review bv Gino Loria .see Bulletin des sciences 
matlUmaiique^ (1893, 1897). A shorter treatise, giving a very 
interesting account of Klein's coordinates, is the work of Koenig.s, 
La GhtmHne ti-gUe et ses applications (Pans, 1898). English treatises 
are ('. M. jes.sop. Treatise on the Line Complc\ (1903) ; R. W. H. T. 
Hudson, kiimmer’ s Quartic (i<>o5i. Many references to memoirs on 
line geometry will be found in Hagen, Synopsis dcr hoheien Mathe- 
matikf li. (Berlin, 181)4) ; Loria, U passato ed il piesenie delle principali 
U'orie geometiiche (Milan, 1897) ; a clear re.sume of the principal 
lesults is contained in the very elegant volume ot Pascal, Repertorio 
di mathematiche su pet iori^ ii. (Milan, looo). Another treat i.s<! dealing 
extensively with line geometry is Lie, Geometric der Beriihrungshans- 
fotmationen (Leipzig, 1896). ' Many memoirs on the subject have 
appeared in the Mathematische Annalen ; a full list of these will be 
found in the index to the first fifty volumes, p. 115. Perhaps the 
two memoirs which have left most impre.ssion on the subsequent 
development of the subject are Klein, “ Ziir Theorie der Liiiien- 
complexo des crslen und zweiten C.rades,” Math. Ann. ii. ; and Tae, 
“ l;l»cr ( oniplexe, insbesondere Liiiien- und Kugelcomplexe," 
M(ith.Ann.\. (J.H.Gr.) 


VI. Non-Eucudean Geometry 

The various metrical geometries are concerned with the 
properties of the vTirioiis types of congruence-groups, which are 
defined in the study of the axioms of geometry and of their 
immediate consequences. But this point of view of the subject 
is the outcome of recent research, and historically the subject 
has a different origin. Non-Euclidcan geometry arose from the 
discussion, extending from the Greek period to the present day, 
of the various assumptions which are implicit in the traditional 
Euclidean system of geometry. In the course of these investiga- 
tions it became evident that metrical geometries, each internally 
consistent but inconsistent in many respects with each other 
and with the Euclidean system, could be developed. A .short 
historical .sketch will explain this origin of the subject, and 
describe the famous and interesting progress of thought on the 
subject. But previously a description of the chief characteristic 
properties of elliptic and of hyperbolic geometries will be given, 
assuming the standpoint arrived at below under VH. Axioms 
of Geometry. 

First assume the equation to the absolute (cf. loc. cit.) to 
be -^0. The absolute is then real, and the 

geometry is hyberbolic. 

The distance (dy>) between the two points (,Vi, Vi, w,) and (v., y^, 
w») is given by 

cosh {djy) -- {(w;^ - .v,’’' - v,* - 

(«'./- A.;-* (1) 

I'lie only points to wluch the metrical geometry api>lies arc those 
within the region (‘iiclosed by the quadric ; the other points are 
“ improper ideal points." T'lu* angle ( 6 ?,.^) between two planes, 

/, V 4 ni^y •¥n^z \ tiw o and l.j\ i m-jV 4 n^z 4 r,jW =: o, is given by 
cos (ijQ = (IjL I m,w.> 4 - r,) y)/ 1 (/f 4 w/-* 4 n^‘^ - 

(/./ 4 m 2 ^ 4 W 2 =- (2) 
These planes only have a real angle of inclination if they ])os.sess a 
line of intersection within the actual .space, i.e. if they interscjct. 
J dunes whicli do not intersect possivss a sliortest di.stance along a line 
\%hich is perpemlicular to both of them, if this shorte.st distance is 
we have 

cosh (^12/V) “ -t* ~ '1 ^a)/ {(fj® + w,'** 4 nf^ - y,-) 

■(/ 2 -+>»/ui 5 = 4 (3) 

Thus in the case of the two pdanes one and only one of the two, 
and 5,2, is real. The same considerations hold for coplatiar straight 
lines (see Vll. A;xioms of Geometry). Let O (tig. 67) be the point 
(o, o, o, I), OX the line y = o, 
z o, OY the line x* -o, .r--o, and 
OZ the line a = o, y o. These arc 
the coordinate axes and are at 
right angles to each other. Let 
P be any point, and let p be the 
distance OP, the angle POZ, and 
0 the angle lietween the planes 
ZOX and ZOP. Then the co- 
ordinates of P can be taken to be 

.sinli (0/7)8111 cos 0, .sinh (0/7) .sin 0 
sin0, sinh {pjy)cose, cosh (0/7). 

If ABC is a triangle, and the 
sides and angles arc named accord- 
ing to the usual convention, we ha\ e 

sinh (rt/7)/sin A = sinh (fc/7)/.sm B = sinh (t77)/sin C, (4) 

and also 

cosh (rt/7) = co.sh (6/7) co.sli (<77) - smli (b/y) sinh (c/y) cos A, (5) 

with tw'O similar equations. The sum of the three angles of a triangle 
is always less than two right angles. The area of the triangle ABC 
is X-(ir - A - B - C). If the base BC of a triangle is kept fixed 
and the vertex A moves in the fixed plane ABC .so that the area 
ABC is constant, then tlie locus of A is a line of equal distance from 
BC. This locus is not a straight line. The whole theory of .similarity 
is inapplicable ; two triangles are either congruent, or their angles 
are not equal two by two. Thus the elements ot a triangle arc 
determined when its three angles are 
given. By keeping A and B and the 
line BC fixed, but by making C move 
off to infinity along BC, the lines BC 
and AC become parallel, and the sides 
a and b become infinite. Hence from 
eipiation (5) above, it follows that two ** irjt;. (,8. 
parallel lines (cf. Section VTL Axioms of 

Geometry) must be considered as making a zero angle with each 
other. Also if B be a right angle, from the equation (5), remem- 
IxTing that, in the limit, 

cosh (fl/7)/cosh (?>/7) =cosh (a/7)/sinh (bjy) - i, 
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wc‘ ha VO cos A = tauh {cjzy) ( 6 ) 

The angle A is called by N. 1 . Lobatchewsky the “ angle of parallel- 
ism." 

The whole theory of lines and jdanes at right angles to each other 
is simply the theory of conjugate elements with respect to the 
absolute, where ideal linf*s and planes are introduced. 

Thus if / and /' be any two conjugate lines witli respect to the* 
absolute (of which one of the two must be improper, say /'), then I 
any xdane through 1' and containing prox)er points is per]>endicular | 
to /. Also if p is any plane containing prox)er points, and J* is its : 
X^ole, which is necessarily improi>er, then the lines through 1 * are I 
tile normals to P. The equation of the sphere, centre Vi, Si, zed ' 
and radius p, is 

- ,i '|2 - y,‘^ - z^) {up - - y- - - 7 “) cosh -(fij'y) - 

The equation of the surface of equal distance (<7) Iroiii the plane 
ix + my + nz -i* rw = o is 

(/2 m- + - r^) {w^ ^ x'^- - c-) siiih ®(<r/7) = 

(rw-\ LY-{-my -\ »z\- (8) 

A surface of equal distance is a sphere whose centre is im}iroj)er ; 
and both types of surface are included in the family 

k'\w“ - - «”) - {u \ -r by + £ ^ I- dw)- (<)) 

But this family also includes a third tv])e of surlaces, which can 
be looked on cither as the limits of spheres whose centres have 
ajqiroached the absolute, or as the limits of surlaces of equal distance 
wdiose central planes have apjnoached a position tangential to the 
absolute. Those surfaces are called limit-surfaces. Thus (o) denotes 
a limit - surface, if r- = o. Two limit - surlaces only 

differ in position. I'hus the two limit-surfaces which touch the plane 
YOZ at O, but have their coneax ities turned in o])j>osili‘ directions, 
have as their ecpiations 

w- - X- - y*’ - z- - (if -j ,1 )•’. 

The geodesic geometry of a sphere is elliptic, that ol a surface of 
equal distance is hyjierbolic, and that of a liniit-siirlace is jiarabolic 
(i.e. Eiiihdeau). The eciuation ol the surlace (cylinder) ol equal 
distance ( 5 ) from the line OX is 

(ze*' - \“) tanh -(5/7) - y" - y‘-.' o. 

This is not a ruled surface. Hence m this geometry it is not jiossible 
for two straight lines to be at a constant distance Irom each otluT. 

Secondly, let the equation of tlie absolute be x-’-f y--! C“-i- 
2£i- = o. The ab.solutc is now imaginary and the geometry is 
elliptic. 

The distance h/j.J between the two jioiiits (i,, vi, x^j, Wj) and j 
(v^,, Va, is given by 

cos (djy) - 1 (r,.ry ) yp-.^-i ze,ii-._.) ' K q- 1 v, ' 4 : .v,’-) 

( i.r . IV I :r 1 u'/), - (H>) 

Thus there are two distance'-- between the jMnnts, and it one is 
the other is 777 - J£\d*y straight line returns into itself, lorining 
a closed series. Thus there are two segments between any two 
lioints, together torming the wdiolc line wlneh contains iliem ; one 
di.slance is associated W'lth one segment, and llie other distanc*- with | 
the other .segmenl. 'I'lic comjilete length ol every straight Inn- is ny. 

The angle between the two jilaiies /qx t-»',z£.’ — o and 

/oX + ituy n./! + roZ£'~o is 

cos Oin ~ (/,/.j H- + /7p;„ rp'.J / j (//- + n/j- -» -4- r,") 

(/.;’■-« mp+ nl' I r.f) \ (ill 

The polar jilane wdth rcsjiect to the absolute of the point ( \ ,, v,, ~|, a',) | 
IS the real plane x^r + ]\y t /j"jZt' o, and the ])ole ol the plane , 

+m^Y \ ViZ + I'yW -o is the point (/,, m,, 1;,, rj). Thii?> (Irom j 
equations 10 and 11) il follow’s that the iingh* betw'een the polar | 
planes of the points (1,, . . . ) zuul (i„, . . . ) is d^Jy, and that the 1 
distance betw'een the jioles ol the planes (/^, . . .") and U.,, . . ) is 
7f/,.,. 'rims there is complete recijirocity between points and jilanes 
in respect to all jiropertics. This complete reign ol the ])rinciplc* 
of duality is one of the great beauties of this geoiiietqv. 'J'he theory 
of liivs and jilanes at right angles is simply the theory ol conjugate 
elements witli rc.spcct to the absolute. A tetrahedron self-conjugaie : 
W'ith respect to the zdisolutc has all its intersecting elements (edges , 
find i>lanes) at right angles. If / and /' arc tw'o conpigate lines, the 1 
planes through one are the planes ]ierpendiciilar to the other. It i 
P is the iiole of the phine />, the lines through P are the normals to 
the plane p. The distance from P to /> is liry. 'Finis every sphere 
is also a surface of equal distance from the polar ot its rentre, and 
conversely. A plane does not divide space ; for the line joining ziny 
two points P and Q only cuts the plane once, in L say, then it is j 
alw'ays possible to go from P to Q by the segment of tlie line l^Q '■ 
wliicii does not contain I,. But P and () may be .said to be .separated j 
by a plane p, if the point in wdiich P(J cuts p lies on the shortest 1 
segment lietw'een P and (). With this sense of " separation," it is 
possible ' to find three points P, Q, R such that P and {} are separated 1 


' Cf. A. N. Whitehead, Vvivercal Alqehra, Bk. vi. fCambridge, j 
189S). 


by the i^lanc /q but P and R are not separated by /», nor arc O 
and R. 1 j 

Let A, B, C be any three non-collinear points, then four triangles 
arc defined by these points. 'J'hus if a, h, c and A, B, C are the 
elements of any one triangle, then the four trizingles have as their 
elements : 


(H 


b. 

i , 


H, 

('. 

(2) 


777 - /), 

777 - £ , 

A, 

77 - B, 

77' ( 

( 3 ) 

77-) - rt, 

/), 

777 

77 - A, 

fh 

77 - ( 

( 4 ) 

Try - £ 7 , 

777 - /', 

( , 

77- A, 

77-B, 

c. 


'Fhe formulae c\>nnecting the elements are 

sin A/ sin (77/7) ^ sin B/ sin {bjy) sin C/ sin (f j ^) , ^12) 

and 

cos (rt/y) -- cos (/j/y) Cos (r/y) -I sin (/);y) sin (r /y) cos A, (13) 
with two similar eiiualions. 

'Iwo case.s arise, namely (I.) according as one of the four triangles 
has as its sides the .shortest segments betw'een the angular jioints, 
or (II.) according as this is not the ca.se. When case L holds then' 
is said to be a " iirincipul triangle." - If all the figures considered lie 
wdthin a'^jihereof radius |7r7 only case 1. ean liohl, ainl the jirincipcil 
triangle is the triangh^ wholly w ithin this sphere, also the j>eculiantii‘s 
in respect to the sc'jiaralion ot jioinls by a plane cannot then arise. 
'Fhe .sum of the three angles ot .< triangle' ABC is always greater than 
tw^o right angles, zind llie area of the triangle is y-(AfB H C - tt) 
Thus as in hyiUThoIic geometry the theory of siinila»’ilv does not 
hold, and the elements of a triangle are determined when Us three 
angles arc given. 'Flic coordinates of a iioint can be written in tlio 
lorni 

sin (p/7) .sin 0 cos 0, sin (/»/7) sin 0 sin 0, sin (/„->) co.-, 0, cos (/»/y), 

whc're />, 0 anti 0 liaxt* the .same mezinings as in the corresponding 
formulae in }ivj)tTbc-h( gt'onu try. Again, siippo.se a walcli is laid 
cm the jiUiiK' OXV, fat t' upwaids with its centre at and the line 
12 to 6 (zis marked on thal) altmg the line YOV. T.et the watch be 
ctmtinuallv pushed altmg the plane altmg th<‘ line OX, that is, 111 
the three lion t| to 3. 'Fh(*n the line \(T\ being ot linUe length, tin* 
walcli will leturii lt> O, bin at il^ iiis.t return it will be found to be 
face downvNaid'-* on tin* other sitle t)f tin' jdane, with the line 12 10 (> 
re\er.setl in diri'ction along the line \'()Y. ’Diis jietiiliarUv was first 
jioinletl tint bv Felix Klein. Tlit* tbeorv of parallels as it exists in 
Inqierbolic sjmcc has no ajipluatitm in elli]>lie gt'onu'trs. But 
another propcTlv of Kuclidean p.irallel lint's holds in elliptic geo- 
metry, anti by tlit* use of it parallel lint's are tlefnit'tl Foi the equa- 
tion t)t the surface (cylintler) oi etiual distance (r?) Irom the lint- 
XOX is 

( t - I zf") tan *'1 fV*) ) ( V“ -I o. 

'riiis also iht* siirl.iet' of t'tjual thstanct-, .1777-1"), from the 
c.onjugaU to XO.\. Now Irom Hit' lt>im ol the above eejuatitm this 
is a ink'd surface, and through t'verv juiint of it lwt» gc'iierators pas>- 
But these generators are lines of etju.d «bstaiu'e titim XOX. Fhus 
tlnouglioiit every jxiint t>f sjnice tw't> lines can lie tir.iwn which .m 
line.s of etjiizd tlistantt* from a given lint' /. '^hI^ properly w'as clis- 
etivcred by W. K. C'hlftu'd. 'Fhe Uvo lines are calletl ( liltord's riglil 
anti k'ft jMrzillels to / thrtingh llie j)oint. 'J'lns pnijx rty of jiaruliei 
ism IS reciprocal, so thal it is a left paialh'l to /, then / is a left 
jianiliel to if}. Nott' also lli.ii two parallel lines I znitl n/ ait' iit»1 
cojilaiiar. Many oi those piopi-ilies ol Faululean jiarallels, which tlo 
not holtl ft)i Tobalcht'VNsk\ s parallels 111 iiypeibolic gt'tmietry, tl«) 
hold for ('liltord’s jicirallels in elliptic gt'tinietrv. '1 lie geod*-,,i( 
geomerry ol .spheres is eih]>1ie, llu- geodt.sic getum lrv »>f suilacs-s ol 
etpial distance from lines fevlintlt-rs^ is Lueluh'.iJ), aiitl siirhice". t>l 
n-volntioii can be fountO' ol which the gentlesii getunetry is hvpt'i- 
bolic. But it is tt) Im* nolle etl Unit the connt'i fivitv td these surkices 
IS dillerent to lliat ot a F!iii lulean pi. me. hoi instance tlieie .11 e only 
Qc eongnicmce transttirmatioiis t)l tlie cvlnulrital sm I.k of e(|ual 
tlistance into themselves, insteatl oi tht- oc it)r the ordinary jdane 
It woiilil obvitmslv be jiossible tt) stale “axioms" W'hit h tht's« 
get)dt'.sics sati'-ly, .mti tlnis to define intlt'pendentlv, and nt>t as loci, 
tjuasi-.spaces ol these peculiar jjcs. 'Fhe exislent'c ol such Iluclitleaii 
quasi-geometries was lirst pointetl out by Clitionl.^ 

In both c'llijitir and hyperbolic gconn'trv the splr.*ri'-.d 
geometry, i.e. the relations between the angles ftirmed by ones 
and planes passing through the same point, is the same as the 
‘‘ spherical trigonometry ” in l^uclitlean getirnelrv. 7 'he constant 
7, which appears in the formidac both of Iiypcrliolic and cllijitic 
geometry, does not by its yariation produce tlifferent types of 
geometr\\ There is only one type* of elliptic geometry and one 
type of hyperbolic geometry ; and the magnitude of the constant 
7 in each case simply depends upon the magnitude of the arbiliary 
unit of length in comparison with the natural unit of length 

2 Cf. A. N. Whitehead, hi. cit. 

« Cf. A. N. Whiteheail, “ 'J'he ( 7 ieodesic Geometry of Surlaces in 
non-TCuclidean Space," Pioc. Loud. Math. Soc. vol xxix. 

* Cf. Klein, “ Zur nichl-Fuiklidischcn Geoinetrie," Math. Auiial. 
vol. xxxvn. 
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which each particular instance of either j^eometry presents. 
The existence of a natural unit of length is a peculiarity common 
both to hyperbolic and elliptic geometries, and differentiates 
them from Euclidean geometry. It is the reason for l)ie failure 
of the theory of similarity in them. If 7 is very large, that is, 
if the natural unit is very large compared to the arbitrary unit, 
and if the lengths involved in the figures considered are not large 
compared to the arbitrary unit, then both the cllip^tic and 
hyperbolic geometries approximate to the Euclidean. For from 
formulae (4) and (5) and also from (12) and (13) we find, after 
retaining only the lowest powers of small quantities, as the 
formulae for any triangle ABC, 


and 


aj sin A - />/ sin B ( / sin C, 
«*•* h- +- (>' - 2hL cos A, 


with two similar equations. Thus the geometries of small 
figures are in both types Euclidean. 

History . — “ In pulcherrimo ('icometriae corpore,'* wrote Sir 
Henry Savile in 1621, “ duo sunt naevi, duae lubes nec quod 
Theory of plures, in quibus eluendis et emaculendis ciun 

pmraihfa vcterum turn recent iorum . . . vigilavit industria.’’ 
before These two blemishes are the theory of parallels and 
Oavss. theory of proportion. The “ industry of the 

moderns,” in both respects, has given rise to imj)ortant branches 
of mathematics, while at the same time showing that Euclid 
is in these respe'-ts more free from blemish than had been 
previously credible. It was from endeavours to improve the 
theory of parallels that non-Euclidcan geometry arose ; and 
though it has now acquired a far wfider scope, its historical 
origin remains instructive and interesting. Euclid's axiom 
of parallels appears as Postulate V. to the first hook of his 
Elements^ and is stated thus, “ And that, if a straight line falling 
on two straight lines make the angles, internal and on the same 
side, less than two right angles, the two straight lines, being 
produced indefinitely, meet on the side on which are the 
angles less tliun two right angles-’' The original Greek is 

- ' - ^ €vOt:iu cfiTTfiTToj^ra 7 u*t ti'T«)s' K(d €7rl ra 


Ktu tav 


avra fuptj yiovla^i Svo op6/wj' €\d<r(Tova<i TTotr/, iK/i^aXXopcvas T(v; 
<5eo ti'0€t.uL< €ir diretpov frvp.irirrTuy^ t</>* a clarlv at. o>'o 

upOi*w t'Aacrfroecs. 

To Euclid's successors this axiom had signally failed to appear 
self-evident, and had failed equally to appear indemonstrable. 
Without the use of the postulate iu converse is proved in Euclid's 
28th proposition, and it was hoped that l)y further efforts the 
postulate itself could be also proved. 'Fhe first step consisted 
in the (liscx)very of equivalent axioms, (.'hristoph Clavius in 
1574 deduced the axiom from the assumption thai a line whose 
points arc all equidistant from a straight line is itself .straight. 
John Wallis in 1663 stK)wed that the postulate follows from the 
possibility of similar Irutngles on diflerenl .scales. Girolamo 
Succhcri (1733) .showed that it is sullkieut to have a single 
triangle, the sum of whose angles is two right angles. Other 
equivalent forms may bi* obtained, but none shows any essential 
supeHority to Euclid’s. Indeed plausibility, which is chiefly 
aimed at, bc('omcs a t)ositivc demerit where it conceals a real 
assumption. 

A new method, which, though it failed to lead to the desired 
goal, proved in the end immensely fruitful, was invented by 
Smeeberi work entitled Eudides ah omni naevo 

vindicahis (Milan, 1733). If the postulate of parallels 
is invo]\'e(l in Euclid's other assumptions, contradictions must 
emerge \vh(M\ it is denied while the others are maintained. This 
led Sacclieri 1.0 attempt a rcduciio ad absurd um, in which he 
mistakenly l>elieved himself to have succeeded. What is interest- 
ing, however, is not his fallacious conclusion, but the non- 
Euclidean results vliich he obtains in the process. Saccheri 
distinguishes three hypotheses (corresponding to what are now 
known as Euclidean or parabolic, elliptic and hyperbolic geo- 
metry), and pro\x\s that some one of the three must be univer- 
sally tnie. His three hypotheses are thus obtained : equal 
jx^rpcndiculars AC, BD are drawn from a straight line AB, 
and CD arc joined. It is shown that the angles ACD, BDC are 


equal. The first hypothesis is that these are both right angles ; 
the second, that they are both obtuse ; and the third, that they 
are both acute. Many of the results afterwards obtained by 
Lobatchew.sky and Bolyai are here developed. Saccheri fails 
to be the founder of non-Euclidean geometry only because he 
does not perceive the possible truth of his non-Euclidean hypo- 
theses. 

Some advance is made by Johann Heinrich Lambert in his 
Theorie der Parallellinteti (written 1766; posthumously published 
1786). Though he still believed in the necessary 
truth of Euclidean geometry, he confessed that, in 
a.ll his atteni])tcd proofs, something remained undemonstraled. 
lie deals with the same three hypotheses as Saccheri, showing 
that the second holds on a sphere, while the third would hold on 
a sphere of piin*ly imaginaiy^ radius. 'Fhe second hypothesis 
he succeeds in condemning, since, like all who preceded Bernhard 
Riemann, he Is unable to conceive of the straight line as finite 
and closed. Hut the third hypothesis, which is the same as 
Lobatchewsky's, is not even professedly refuted.^ 

Non-Eaiclidean geotnetrv proper begins with Karl Friedric'h 
Gauss. The advance which he made was rather philosophiial 
than mathematical : it w'as he (probably) w'ho first 
recognized that the postulate of parallels is possibly periods of 
false, and should be empirically tested by measuring non- 
the angles of large triangles. The history of non- 
Euclidean geometry^ has been aptly divided by Felix 
Klein into three very distinct periods. The first— which contains 
onl\' Gauss, Lobatchewsky and Bolyai-— is characterized by its 
synthetic method and by its close relation to Euclid. The 
attempt at indirect proof of the disputed postulate would seem 
to have been the source of these three men’s discoveries : but 
when the postulate had been denied, they found that the results, 
so far from showing contradictions, were just as self-consistcnl 
as Euclid. They inferred that the postulate, if true at all, can 
only be proved by observations and measurements. Only one 
kind of non-Euclidean .space is known to them, namely, that 
which is now called hyperbolic. The second period is analytical, 
and is characterized by a close relation to the theory of surfaces. 
It begins wdth Kiemann’s inaugural dissertation, which regards 
spac'c as a particular case of a mauijold ; but the characteristic 
standpoint of the period is chiefly emphasized by Eugenio 
Beltrami. I'lic conception of measure of curvature is extended 
by Riemann from surfaces to spaces, and a new kind of space, 
finite but unbounded (corresponding to the second hypothesis 
of Saccheri and Lambert), is showm to be possible. As opposed 
to the second period, which is purely metrical, the third period 
is essentially projective in its method. It begins with Arthur 
('ay lev, who showxd that metrical properties arc projective 
properties relative to a certain fundamental quadric, and that 
different geometries arise according as this (juadrlc is real, 
imaginary or degenerate. Klein, to whom the dexelupment of 
Cayley's work is due, showed further that there are two forms 
of Riemann’s space, called by him the elliptic and the .spherical. 
E'inally, it has been shown by Rophus Lie, that if figures arc to be 
freely movable throughout all space in 00^ ways, no other 
three-dimensional spaces than the above four arc possible. 

(iauss published nothing on the theory of parallels, and it 
was not generally known until after liis death tliat he had 
interested himself in that theory from a very early oausM 
date. In 1790 he announces that Euclidean geometry 
would follow from the assumption that a triangle can be drawn 
greater thim any gh'cn triangle. 'Though unwilling to assume 
Uiis, we find him in 1804 still hoping to prove the {wstulate of 
parallels. In 1830 he announces his conviction that geometry 
is not an a priori science ; in the following year he explains that 
non-Eucliclean gcometr*)^ is free from contradictions, and that, 
in this system, the angles of a triangle diminish without limit 
when all the sides are increased. He also gives for the 

' Gn the theory of ]>arallel‘! before I.obatchewsky, see Stiickel and 
Engel, Theone der Parallellinien von EukUd his auf Gauss (Leipzig, 
T^95)- The foregoing remarks are based upon the materials coUected 
ill lliLs work. 
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circumference of a circle of radius r the formula ^ 
where h is a constant depending upon the nature of the space. In 
1832, in reply to the receipt of Bolyai’s Appendix, he gives an 
elegant proof that the amount by which the sum of the angles of a 
triangle falls short of two right angles is proportional to the area 
of the triangle. From these and a few ocher remarks it appears 
that Gauss possessed tlie foundations of hyperbolic geometry, 
whicli he was probably the first to regard as perhaps true. It 
is not known with certainty whether he influenced Lobatchewsky 
and Bolyai, but the evidence we possess is against such a view.' 

The first to publish a non-Euclidean geometry was Nicholas 
Lobatchewsky, professor of mathematics in the new university 
of Kazan In the place of the disputed postulate 
!^waky. following : “ All straight lines which, in 

a plane, radiate from a given point, can, with respect 
to any other .straight line in tlie same plane, be divided into 
two classes, the iniersecling and the twu- intersecting. The 
boundary line of the one and the other class is called parallel 
to the given line'' It follows that there are two parallels to the 
given line through an)' point, each meeting the line at infinity, 
like a Kuelidean parallel. (Hence a line has two distinct points 
at infinity, and not one only as in ordinary geometry.) The 
two jiaraHels to a line through a point make equal acute angles 
with the perpendiv^ular to the line through the point. If p be 
the length of the perpendicular, either of the.se angles is denoted 
by 'fbe determination of U{p) is the chief probh'in (cf. 

equation (6) above) ; it appears finally that, with a suitable 
choice of the unit of length, 

tan ^ U{p)-e"^\ 

Before obtaining this result it is shown that sphericitl Irigono- 
metr\' is unchanged, and that the normals to a circle or a sphere 
still pass through its ( entre. When the radius of the circle or 
sphere becomes infinite all these normals become parallel, but the 
c:irclc or sphere does not become a straiglit line or plane. It 
becomes what Lobatchewsky calls a limit-line or liTnil-surfacc. 
The geometry on sucli a surface is shown to be Euclidean, limit - 
lines replacing Euclidean straight lines, (ft is, in fact, a surface 
of zero measure of curvature.) By the help of these propositions 
l-obatchewsky obtains the above value of n(/>), and thence the 
solution of triangles, lie points out that his formulae result 
from those of spherical trigonometry l)y substituting ia, ib, ic, 
for the sides a, b, c, 

John Bolyai, a Tliingarian, obtained results closely correspond- 
ing to those of Lobatchewsky. These lie published in an appendix 
to a work hy his father, entitled Appendix Scientiam 

^ ■ Spain ohsoliilc vci am exhibens : a veritaie aui falsiiate 

Axinmaiis XL Kuclidei (a fn^iori hand utnjuam decidemla) in- 
depvndvnlem : adjecta ad casnm falsi lat^s, (jnaduJlnni cmiili 
geomctrica.^ This work was published in 1S3J, but its ronceplion 
dates from 1823. It reveals a profounder appreciation of the 
importance of the new' ideas, but otherwise differs little from 
Lobatchew'sky’s. Both men point out that Euclidean geometry 
as a limiting case of tlieir own more general system, that the 
geometry" of very small spaces is alw'ays approximately Euclidean, 
that no a priori grounds exist for a decision, and that ob.sorvalion 
can only give an approximate answer. Bolyai gives also, as his 
title indicates, a geometrical eonstructir)n, in hyjjerbolie space, 
for the quadrature of the circle, and shows that the area of the 
greatest possible triangh^, wdiicli has all its sides parallel and all 
its angles zero, is rrr, where i is wdiat w'c should now' call the 
space-constant. 

^ Sec Slackcl imd Engel, op. cit., and " Gauss, die beidon Bolyai, 
und die nicht-Euklidischc (Geometric,” Math. Auunleti, Bd. aIjx. ; 
also Engel’s translation Oi" Lobatchcw.sky (Leipzig, tHo 8), ]))>. 378 li. 

2 Lobatchc\vsky’s works on the subject are the following : " On 

the Foundations of Geometry," Kazan Messenger, 1829-1830; 

" New Foundations of Geometry, with a complete Theory o1 
Parallels," Proceedings of the University of Kazaii, 1835 (Ixith in 
Russian, but translated into German by Engel, Lcijizig, 1898) ; 

*' G6om6trie imaginaire," Crelle's Journal, 1837; 1 hcorie aer 

Paralleliinien (Berlin, 1840: 2nd ed., 1887; translated by llaJstcd, 
Austin, Texas, 1891). His results appear to have been .set forth in a 
paper (now lost) which he read at Kazan in 1826. 

■* Translatefl Iryr Halsted (Austin, Texas, 4th ed., 1896). 


The works of Lobatchewsky and Bolyai, though known and 
valued by Gauss, remained obscure and ineffective until, in 1866, 
they were translated into French by J. Houel. But 
at this timeRiemann’s dissertation, Vher dieflypothesen, 
welche der Ceomeirte zu Grunde liegen,* was already about to be 
published. In this work Riemann, without any knowledge of 
his predecessors in the same field, inaugurated a far more profound 
discussion, based on a far more general standpoint ; and by 
its publication in 1867 the attention of mathematicians and 
philosophers was at last sco ured. ('Fhc dissertation dales from 
1854, but owing to changes which Riemann wished to make in it, 
it remained unpublished until after his death.) 

Riemann’s work contains two fundamental conceptions, that 
of a manifold and that of the measure of curvature of a continuous 
manifold possessed of what he calls flatness in the smallest purls. 
By means of these conceptions space is made to appear 
althcend of a gradual series of more and more specialized 
conceptions. Conceptions of magnitude, he explains, ” 

are only possible where w'c have a general conception 
capal)le of d(*lermination in ^'arious ways. The manifold consists 
of all these various determinations, each of which is an element 
of the manifold. 'J'he jmsiiage from one element to anotlter may 
be discrete or continuous ; the manifold is called discrete or 
continuons accordingly. Where, it is discrete two portions of 
it can be compared, as to miigtiitude, by counting ; whtue 
continuous, by measurement. But nteasurement demands 

.superposition, and consequently some m«ignitudc indepenrient 
of its place in the manifold. In passing, in a continuous maniftdd, 
from one element to another in a determinate way, we pass 
through a .series of intermediate terms, which form a one- 
dimcnsional manifold. Jf this w'holc manifold be similarly 
caused to pass over into another, each of its elements passes 
through a one-dimensional manifold, and thus on the whole 
a two-dimensional manifold is generated. In this wav wt* ( an 
proc(;ed to n dimensions. Conversely, a manifold of n dimensions 
can be analy.scd into one of one dimension and one of («- j) 
dimensions. By repetitions of this process the position of an 
element may be at last determined by n magnitudes. W e may 
licre stop to observe that tlie above conception of a manifold 
is akin to that due to Hermann (Jrassmann in the first edition 
(11S47) of his Amdehnuugslehre.^ 

Both concepts have been elaborated and superseded by th ■ 
modern procedure in respect to the axioms of gcometr)', and be 
the conception of abstract geoiTH‘try involved therein. ureot 
Riemann proceeds to specialize the manifold by con- cxi^^ature. 
siderations as to mciisuremcnt. Jf measurement is to 
lie pos..ibK‘, some magnitude, we saw, must be independent of 
position ; let u.s consider manifolds in which lengths ol fitv's are 
such magnitudes, so that every line is measuiable by every 
other. The coordinates (ff a point Ix'ing x,, .\n» let us con- 
fine ourselves to lines along which the ratios (lx^ : dx., : : dx„ 

alter continuously. Let us also assume that the element of 
lenglli, ds, is unchanged (to the first order) when all its points 
undergo the siune infiiiilesimal motion. 'J'hcn if all the increincnls 
dx be altered in (la* same ratio, ds is also altered in this ratio. 
Hence ds is a homogeneous function of the first degree tli(‘ 
increments d::. ]\T(;reover, ds must be unchanged when all lie 
dx change sign. The .simplest po.ssihlc ( asc is, ihcndorc, that in 
which ds is the square root of a (piadratic function of the dx. 
This case includes space, and is alone considered in what follows. 
It is called the case of flatne.ss in the smallest parts. Its lurlhcr 
discussion depends upon the inea.sure of curvature, the second 
of Riemann’s fundamental eonreptions. This c(jnception, derived 
from the theor)^ of surtac(*s, is apj)lied as follows. Any one of 
the shortest lines which issue from a given point (say the origin) 
i> completely determined by the initial ratios of the dx. Tw'o 
such lines, defined by dx and Bx say, determine a pencil, or one- 
dimensional .senes, of shortest lines, any one of which is defined 

♦ Abhandlutigen d. Kunigl. Ges. d. za Gottingen, Bd. xiii. ; 

Ges. math. Werhe, pj). 254-269 ; translated by Clifford, Collected 
Mathematical Papers. 

• Cf. Gesamm. math, und phys. Wetke, vol. i. (Leipzig, 189^) 
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by A^/v-f/i&v, where the parameter A : /a may have any value. 
Thi'i pencil generates a two-dimensional series of points, which 
may l)e regarded as a, surface, anil for which we may apply 
Gauss’s formula for the measure of curvature at any point. 
Thus at every i)oint of our manifold there is a measure of curvature 
corresponding to every such pencil ; hut all these can be found 
when w.«-i/2 of them are known. If figures are to be freely 
movable, it is necessary and sufficient that the measure of 
cnrv’ature should be the same for all points and all directions 
at each point. Where this is the case, if a be the measure of 
curvature, the linear element can be put into the form 

If a be positive, space is finite, though still unbounded, and 
every straight line is closed —a possibility first recognized by 
Kiemann. It is pointed out that, since the possible values of 
a form a continuous series, observations cannot prove that our 
space is strictly Euclidean. It is also regarded as possible that, 
in the infinitesimal, the measure of curvature of our space should 
be variable. 

There arc four points in which this profound and epoch-making 
work is open to criticism or development— (i) the idea of a mani- 
fold requires more precise determination ; (2) the introduction 
of coordinates is entirely unexplained and the requisite pre- 
suppositions are unanalysed ; (3) the assumption that ds is the 
s(|uarp root of a quadratic function of ^/x,, . . . is arbitrary ; 
(4) the idea of superposition, or congruence, is not adequately 
analysed. The modem solution of these difficulties is properly 
('onsidered in connexion with the general subject of the axioms 
of geometry. 

The publication of Riemann’s dissertation was closely followed 
by two works of Hermann von Helmholtz,^ again undertaken 
in ignorance of the work of predecessors. In the.se a 
e m o tM, attempte<l that ds must be a rational integral 

(juadratic function of the increments of the coordinates. This 
])roof has since been shown by Lie to stand in need of correction 
(see VII. Axioms of Geometry). Helmholtz’s remaining works 
on tlie subject “ are of almost exclusively philosophical interest. 
We shall return to them later. 

The only other wTiter of importance in the second period is 
Eugenio Heltranu, by whom Kiemann’s work was brought into 
Beltrmml Lobatchewsk)’ and Bolyai. 

' As he giive, by an elegant method, a convenient 
Euclidean interpretation of hyperbolic plane geornetr>^ his 
results will be stated at some length.*^ 'I’he Saggio shows that 
Lobatchewsky’s plane geometry holds in Euclidean geometry 
on surfaces of constant negative curvature, straight lines being 
replaced by geodesics. Sucli surfaces are capable of a conformal 
representation on a plane, by which geodesics are represented 
by straight lines. Hence if we take, as coordinates on the surface, 
the Cartesian coordinates of corresponding points on the plane, 
the geodesics must have linear equations, 
flonre it follows that 

i/.s"- K-«' ‘ -1 zuvdudv } 

\vh«Te aiul - i/R- is tlir measure ol curvature 

ot our surface (note that U -y as used above). 'J'he angle between 
two geodesics const., v const, is 0 ^ wIutc 

cos 0 ^ ///•' l(aV ie‘)(u“ - e")) , sin 0 - awj x' !(«’ - //")(«’ - i")I . 

riiiis 1/.— o is orthogonal to all geodesics t- ..’const., and vice versa. 
In order that sin 0 may be real, a'- must be jiositivc ; thus geo- 
de.sics have un real interscetion when the corresponding straight 
lines intersect outside the circle a'\ When they intersect on 

this circle, fl--o. 'I'liiis T.obatchewsky's parallels arc represented 
by straight lines intersecting on the circle. Again, translorming 
to polar coordinates it-r cos jm, v = r sin and calling p the geodesic 


^ n 7 .s' 6 '. Ahh. vol. ii. pp. 610, O18 (i866, 1868). 

” Miud, O.S., vols. i. and iii. ; und Redeii, vol. li. pp. 1, 

256. 

•* His paiHTS arc “ Saggio di interjiretazione della gcometria non- 
Euchdea/' Giornale di matemaiuhr, vol. vi. (1868) ; “ Teoria fonda- 
mcntale degli spazii di curvalura costante,” Avualt di matematica, 
vol. ii. (i808-i86i>). Both were translated into French by ]. Hoiiel, 
Aniudci scientifujues de VpAote Xorhialf suphieure, vol. vi. (1869). 


distance of «, v from the origin, we have, for a geodesic through the 
origin, 

dp - MadrKd- - r“) , g ==r i R log r = r/ tanh . 

Thus points on the surface corresponding to points in the plane 
on the limiting circle r=a, arc all at an infinite distance from the 
origin. Again, considering r constant, the arc of a geodesic circle 
subtending an angle p. at the origin i.s 

a - r-) - /nR sinh (p/R) , 

whence the circumference of a circle of radius p is 2irR sinh{/)/R). 
Again, if a be the angle betw'een any two geode.sics 
W-v V- (Urn - «), V - - );(U - u ) , 
then tan a=a(n - m)w/ \ + mn)d^ - {v - mti) {v - nu)}. 

Thus a is imaginary wlien w, v is outside the limiting circle, and 
is zero when, and only when, w, v is on the limiting circle. All 
these results agree witli those of lA^batchewsky and Bolyai. The 
maximum triangle, whose angles are all zero, is represented in Ihe 
auxiliary plane by a triangle inscribed in the limiting circle. TIk 
angle of parallelism is also easily obtained. The perpendicular 
to z'-o at a distance 5 from the origin is tanh ( 5 /R), and the 
parallel to this through the origin is u - v sinh ( 5 /R). Hence 11 ( 3 ), 
the angle which tliis parallel makes with z» = o, is given by 
tan 11 ( 3 ) . sinh ( 5 /R) = i, or tan iIl( 5 )=^J 
which is Lobatchew\sky’s formula. We al.so oblain easily for the 
area of a triangle the formula R-(7r - A - B - ('). 

Beltrami's treatment connects two curves which, in the earlier 
treatment, liad no connexion. The.se are limit -lines and curves 
ol constant distance from a straight line. Both may be regarded 
as circles, the first having an infinite, the second an imaginary 
radius. The equation to a circle of radius p and centre z/q/^o is 

(fl“ ~ uUq - vvj- - cosh2(^/R)7e»74/-*= O’zi/- (siiy) . 

This equation remains real when p is a j)iir(' imaginary, and remains 
finite when 7V'„ — o, provided p beeomes infinite in such a w'ay that 
w^^ co.sli (/»/R) remains finite. In the latter ease the equation repre- 
sents a limit-line. In the former case, by giving difierent values to t'-, 
we obtain coneentric circles with the imaginary centre WqIv One of 
these, obtained by ]>utlmg C o, is the straight line - uu^^ - 7'z»„ = o. 
Hence the others are etich throughout at a constant distance Irom 
this line. (It may be shown that ail motions in a hyperbolic plane 
consist, in a general sense, of rotations ; but three tyjies must 
be distinguished according as the centre is real, imaginary or at 
infinity. All points describi*, accordingly, one of tlie three {ypes ol 
circles.) 

The above E.iielidean interpretation fails for three or more dimen- 
sions. In the Teona foudamentalcy accordingly, ■where u dimensions 
are considered, Beltrami treats hy]>erbohc space in a ]mrely analytical 
.spirit. 'l*he ])ai)er shows that Lobatchewskv’s s])ace of any number 
ol dimensions has, in Riemann’s sense, a constant negative measure 
of curvature. Beltrami starts with the formula (analogous to that 
of the Saggio) 

z/5-— R“A -(z/.r-H cix{- I dx.? \ ... 1 z/a',/-') 
wrheie A'*-^4 -aY“ j A'./h-. . A',,-^ zr. 

He .shows that gco(lc.sics arc represented by linear ecpiations be- 
tween A^, . . ., .1,,. and that the geodesic distance p between two 

points A and a' i.s given by 


co.sli 


. - 

-a'2- ...- xj] ” 


(a formula practically identical willi Cayley's, though obtained by 
a very different method). In order to show that the measure of 
curvature is constant, w^e make the substitutions 

= ir3=:rXo....r„=:7X„, where 2;X2=:1. 

J Icnee {lindr/a - - | 

where ffY' - 

Also calling p the geodesic distance from tlie origin, w'C have 
cosh {p/R) - 


Ilcncc 
Putting 
we obtain 


sinh (p/R) 
ds-=dir \ (R .sinh (/)/R))‘V/A“. 

-I ~ P^i> -2 ~ P\i • • • -n “ P^nf 




d ' 




p 

Hence when p is small, w'e have approximately 

+ (1) 

Considering a .surface element through the origin, W'c may choose 
our axes so that, for this element, 

23 = ?4= ... =r;„=rO. 

Now the ana of the triangle whose vertices are (o, o), (Zj, z.,), 
(z/xTi, dz.,) is J(-?i. dz.,-z./ 2 z^). Hence the quotient w’hen the terms of 
I the fourth order in (2) are divitlcd by the .square of this triangle is 



NON-EUCLIDEAN] 

4/3R' : hence, retiirninR to general axes, llie same is the quotient 
when the terms of the lourth order in (1) are divided by the squm e 
of the triangle whose vertices are (o, o, . . . o), (^, 

dz.^, dz.^ . . . dz,y But - J of this quotient is detined by Riemann 
as the measure of curvature.* Hence Uu' measure of curvature is 
- i/R'-*, i>e. is constant and negative. The protierties of parallels, 
triangles, &c.. are as in the .SViggm. It is al.sf) .shfiwn tliat the ana- 
logues of limit surf.'if;es have zero curvature ; and that spheres of 
radius p have constant positive curvature i/R" sinh“(p/R), so that 
spherical geometry may be reganled as contained in the pseiulo- 
sphcrical (as Beltrami calls Lobatchewsky’s system). 

The Saggio, as we saw, gives a Euclidean interpretation 
confined to two dimensions. But a consideration of the auxiliar\' 
Transition suggests a different interpretation, which may be 
totbe extended to any number of dimensions. If, insiead 
projective of referring to the pseiidosphcre, we merely define 
method, distance and angle, in the Euclidean plane, as those 
functions of the coordinates which gave us distance and angle 
on the pseudosphere, we find that the geometry of our plane has 
become Lobatchew.sky’s. All the points of the limiting circle 
.arc now at infinity, and points beyond it are imaginary. If we 
give our circle an imaginary radius the geometry on the plane 
becomes elliptic. Replacing the cinde by a sphere, we obtain 
an analogous representation for three dimensions. Instead of 
a circle or sphere we may take any conic or (piadric. With this 
definition, if the fundamental quadric be = iind if 
be the polar form of the distance o between x and x* is 
given by the projective formula 

cos(ft 7 () = r„/|j:„.S,vl^. 

That this formula is projective is rendered evident by observing 
that f is the anharmonic ratio of the range consisting of 
the two points and the intersections of the line joining them with 
the fundamental <piadric. With this wc are brought to the third 
or projective period. The method of this period is due to Cayley ; 
its application to previous non-Euclidean geometry is due to 
Klein. The projective method contains a generalization of dis- 
coveries already nuide by Laguerre - in 1S53 as regards Juiclidean 
geometry. The arbitrariness of this procedure of deriving 
metrical geometry from the properties of conics is removed by 
Lie’s tlieory of congruence. We then arrive at the stage of 
thought which finds its expression in the modern treatment of 
the axioms of geometry. 

The projective method leads to a di.scrimination, first made 
by Klein,*' of two varieLie.s of Riemann’s space ; Klein calls 
The two Ihe.se elliptic and spherical. They are also called the 
kinds of polar and antipodal forms of elliptic space. The latter 
elliptic names will here be used, 'J'hc difference is strictly 
apace. analogous to that between the dijimeters and tlu' points 
of a sphere. In the polar form two straight lines in a plane 
always intersect in one and only one point ; in the antipodal 
form they intersect always in two points, which arc antipodes. 
According to the definition of gcometr)' adopted in section Vll. 
{Axioms oj Geometry), the antipodal form is not to be termed 
“geometry,” since any pair of coplanar straight lines intersect 
each other in two points. It may )>e called a “ quasi-geometry.” 
Similarly in the antipodal form two diameters always determine 
a plane, but two points on a sphere do not. determine a greiit 
circle when they are antipodes, and two great circles alway.s 
intersect in two ’points. Again, a plane does ikM form a boundary 
among lines through a point : we can pass from any one .such 
line to any other w ithout passing through the plane. Rut a great 
circle does divide the surface of a sphere. So, in the jiolar form, 
a complete .straight line does not divide a plane, and a jilane does 
not divitle space, and does not, like a Euclidean plane, ha\'e tw'o 
sides. ^ Blit, in the antipodal form, a plane is. in these respects, 
like a Euclidean plane. 

It is explained in section VH. in what sense the metrical 
geometry of the material world can be considered to be deter- 
minate and not a matter of arbitrary choice. The scientific 

* Beltrami shows also that this definition a/Gfrees w'lth that ol ( ranss. 

" Sur la theoric dcs foyers,” Nouc. Ann. vol. xii. 

Math. Annalcn, iv. vi., JS71-1H72. 

^ Eor an investigation of tln se and similar i)ro])erlies, see White- 
head, Universal A Igehra (C'ambridge, l>k. vi. eh. ii. The polar 

form was independently discovered bv Simon Newcomb in 1H77. 
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question as to the best available evidence concerning the nature 
of this geometry is one beset w’ith difficulties of a peculiar kind. 
We are obstructed by the fact that all existing physic al .science 
assumes the Euclidean hypothesis. This hypothesis has been 
involved in all actual measurements of large distances, and in all 
the law's of astronomy and physics. The principle of simplicity 
would therefore lead us, in general, w’here an obscrA'ation (in- 
flicted with one or more of those laws, to a.scrihe this anomaly, 
not to the falsity of Euclidean geometry, but to the falsity of the 
law's in question. This applies especially to astronomy. On the 
earth our means of measurement are many and direct, and so 
long as no great accuracy is sought they involve few scientific 
laws. Thus we acquire, from such direct measurenunts, a 
very high degree of probability that the space-constant, if not 
infinite, is yet large as compared with terrestrial distances. But 
astronomical distances and triangles can only be measured by 
means of the received law's of astronomy and optics, all of which 
have been established by assuming the truth of the Euclidean 
hypothesis. It therefore remains possible (until a detailed proof 
of the contrary is forthcoming) that a large but finite space- 
constant, with different laws of astronomy and optics, would 
have equally explained the phenomena. We c'annot, therefore, 
accept the measurements of stellar parallaxes, itc., as t'on< lusive 
evidence that the space-constant is large as compared with stellar 
distances. For the present, on grounds of simplicity, we may 
rightly adopt this view ; but it must remain possible that, in 
view' of some hithi*rto undiscovered discrepancy, a slight correc- 
tion of the sort suggest'd might jn-ove the simplest alternative. 
Ihit conversely, a finite parallax for very distant stars, or a 
negative parallax for any star, could not be acce})ted as conclusive 
evidence that our geometry is non-Euclidean, unle.ss it were 
show'n — and this seems scan'cly possible — that no modification 
of astronomy or optics could account for the jihcnomenon. 
Thus although w'e may admit a probability that the spac'c- 
constant is large in comparison with stellar distances, a concliisiN e 
proof or disproof seems scarcc'ly possil)le. 

Finally, it is of intere.st to note that, though it is theoretically 
possible to prove, by scientific methods, that our geometry is 
non-Euclide m, it is wholly impo.ssil)l(‘. to prove bv such nu thods 
that it is accurately Euciidean. For the unavoidable enors of 
observation must always lea\'e a slight margin in our measuri'- 
menls. A triangle might be found whose angles were certainly 
greater, or certainly les.s, than two right angles ; but to pr()\e 
them exactly equal to two right angles must always be beyond our 
pow'crs. If, therefore, any man cherishes a hope of proving the 
exact truth of Euclid, such a ho|)c must be based, not upon 
scientific, hut upon philosojdiical considerations. 

BrBT.KKiKATMfv. — 'I he l)iblk)grapliv ap])(*T»clc(l to section Vll slumlfl 
be consulted in tins ('(>nne\i»»n. .Mso, in nddilion to llu- ciLatiuiis 
already made, tin* lollowing w'orks inri\ be mentioned. 

For" T^batcla^w sky’s writings, cf. Urhundvn '.ur (iesihuhle dn 
niditi'uhlidisckcn (innnrtnr, i., Siliolaj Iivttnowifsi h 1 ohatsi hvj’^ky, 
by F. Engel and P. .Sl.’n kel jSij.S). ]w>r Jolni liolyai’s 

Appendix^ cf. Absolute Gi omrlnf naih Johann liolyai, by |. I'lisf haul 
(Leipzig, 1872), and also tin* in w edition ol his lathei’s large w-oik, 
Trntamrn . . ., puldisln'd by tin* ^Matlu r.iatical Socn of Jhid.qusl ; 
the .second volume contains ihe a])])endi\. Cf. also |. I'l'Mlianf, 
lilnnnitc dev aosolnirn Ocomctrir (Leqizig, 1876) ; M. L. Cieiaid, .S«/ 
la gt omitric iwn-l\iiclidi( nnc (thesis for do( lorate) (Taris, 181*2); 
de 'J'llly, Essai sur Ivs pnnaprs Jondunicntah's d( la ct dr la 

mnaniquc (Bordeaux, i87(j) ; Sir R. S. P.al! ‘‘Chi the "I heoj y ol 
Trans. Jioy. Insh A( ad, \o\. xxix. (i«‘'8c») ; h. Lindeinanii, 
‘‘ Meehan ik bei projectiv(*r Maasbestinminng,” Math. Anna!, vol. 
Vll. ; W. K. ('hllord, “ iheliin inary Skr1< li of Bujiiaternions,” 7 ’m. 
of Land. Math. So( . (187^), and Coll. IPer/i-.s ; A. Jhicliheim, " On fht' 
Theory of Scnwvs in Idlipln S| rnc,” P}oc. I.ond. Math. Sor. v< K. xv., 
-vvi., xvii. : 11 . Co\, ‘‘On the .Xpplnatioii of Onatmiions ainl 

(irassmann’s Algebra to difleo nt Kinds of Pniform S]>a(e,” Ivans. 
Camh. Phil. Sot. (1882); M. Dehn, "Die T.egendaresLhen S.il/eiiber 
die Winkelsnmme in Dreieck,” Math. Ann. vol. 53 (kioo), and 
” t'ber den Kanminhali Math. Annul, vol. 5s (1002). 

For expositions of the wlioJe subject, cf. ]'. Klein, hJichi-llnhhdt'.ihe 
Geometric ((icHtingen, |8<J3) ; K. Bonola, La Geometria non-L m hdea 
(Bologna, ioo6j ; P. Barliarin, La G/om/trtc non-Euctidtrnnc (Pans, 
1002) ; W. Killing, Die nidit-EuUlidisdien Jlaumfofnien in analyiisdier 
lit handfung (Leipzig, 1885). 'the last-named work also deals with 
geometry of more Ilian ilnf'e dimensions; in this connexion cf. also 
(i. \’eroncsc, Eondamcnli di geometria a piit dinwnsioni ed a piu specie 
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di mtitd reitilinee . . . (Padua. 1801, German translation, Leipzig, 
1894); G. Fonteri6, L* Hypercspaco a (n-y) dimennuns (Paris, 1892); 
and A. N. Whitehead, loc. cit. Cf. also K. Study, “ Uber nicht- 
ICuklidische und Liiiienpeomctrie/* Jahr, d. DeiUsuh. Math. Ver. 
vol. XV. (1906) ; W. nurnside, “ On the Kinematics of non-lCuclidcan 
Space,*’ Proc. Lo-tid. Math. Soc. vol. xxvi. (i8<).^). A bibliograpliy 
on the subjtJct up to 1878 has l)epn published by G. B. ?Ialsted, 
Amgr. JoiuH. of Math. vols. i. and ii. ; and one up to 1900 by R. 
Bonola. Index vpcium ad geomeiriam absoluUim sheitantium . . . 
(1902. iind Leipzig, 1903). (B. A. W. R. ; A. N. W.) 

Vll. Axioms ok Geometry 

Until the discovery of the non-Eiiclidean geometries (Lobat- 
chewsky, 1826 and 1829; J. Bolyai, 1832; B. Riemann, 1854), 
geometry was universally considered as being cx- 
ofMpace, tdusi/cly the science of existent space. (See section 
VI. N ofi-Euc 1 idemi Geometry.) In resjxict to the 
.science, as thu.s c/mccived, two controversies may be noticed. 
First, there is the controversy respecting the absolute and 
relational theories of .space. According to the absolute theory, 
which is the traditional view (held explicitly by Newton), space 
has an existence, in some .sense whatever it may be, independent 
of the bodies wdiicli it contains. The Iwdies occupy space, and 
it is not intrinsically unmeaning to say that any definite body 
occiij^ics this part of space, and not that part of space, witliout 
rctercncc to other bodies occupying space. According to the 
relational theory of space, of which the chief exponent was 
T.cibnitz,^ .space is nothing but a certain as.semblage of the rela- 
tions bctwecMi the various particular bodit!s in s]ia<'e. The idea of 
space with no bodies in it is absurd. Accordingly there can be 
no meaning in saying th.at a body is here anrl not there, apart 
from a reference to the oilier bodies in the universe. Thus, on 
this theory, alisolute motion is intrinsically unmeaning. Jft is 
admitted on all hands that in jrractice only relative motion is 
directly measurable, Newton, however, maintains in the 
PHneipia (scholium to the 8th definition) that it is indirectly 
measurable by means of the* eflec’ts of “ centrifugal force as 
it occurs in the j)h(‘n()fn(n:i of rotntion. This irrelevance of 
absolute motion (if there be such a thing) to .science has led to 
the geiKTiil adoption of the relational tlicory by modem men 
of science. But no dec’lsive argument for either view has at 
present been elaborated.’^ Kani’s view of space as being a form 
of pen'eptioti nt first sight app(*ars to cut across this controversy, 
but he, saturated as he \va« with tlie spirit of the N<‘\v Ionian 
[iliysics, must (at least iii both editions of the Critufue) lie rlas.sed 
w'ith the upholders of the absolute theory. The form of per- 
ception has a typo of existence proper to itself independently 
of the particular bodies which it contains, luir exanijile he 
write “ Space does not repres(*nt any quality of objects by 
tliernsi-lves, or objects in lh(‘ir relation to one anotiier, i.e, .space 
does not rcprc.scnt any deterniiiiation W’hich is inherent in the 
objcc'ts themsehes, and would remain, e\en if all subjective 
conditions of intuition were removed.” 

T’Ke second eoulroversy is that lietweou the view that the 
axioms applicable to spa('e arc known only from experience. 

Axioms axioms are 

IP* veil a priori, BiAh these views, thu.s broadly stated, 
are capable of various subtle modifications, and a discussion 
of them w'ould merge into a general treati.se on epistemology. 
The cruder forms of the a priori view have been made quite 
untenable by the modern niathemalieal discoveries. Geometers 
now' profe.ss ignorance in many resiH’cts of the exact axioms 
which apply to existent space, and it seems unlikely that a 
profoiuKi study of the question should thus obliterate a priori 
intuitions. 

Another question irrelevant to this article, but with some 
re]t!\ance to the alx)ve controversy, is that of the derivation 

‘ For an analysis of lH.(9bnitz’s ideas on space, cf. B. Russell, The 
Philosophy of Leibnitz^ chs. viii.-x. 

Cf. lion. Bertrand Russell, " Is Position in Time and Space 
Absolute or Relative ? ” Mtnd^ ii.s. vol. 10 (1901), and A. N. White- 
head, Mathematical Concepts of the Material World,” Phil, Trans, 
(190&), p. 205. 

“ Cf. Criiiqm of Pure Reason, rst section ; ” Of Space," cou- 
cluaion A9 Max Muller’s translation. 


of our perception of existent space from our various types of 
sensation. I'his is a question for psychology.^ 

Definition of Abstract Geometry. — Existent space i.s the subject 
matter of only one of the applications of the modern .science of 
abstract geometry, view'ed as a branch of pure mathematics. 
Geometry has been defined ® as “ the study of series of two or more 
dimensions.” It has also been defined ® as " the science of cross 
classification.” These definitions arc founded upon the actual 
practi('e of matliematicians in respect to their use of the term 
“ Geometry.” Either of them brings out the fact that geometiy 
is not a science with a determinate subject matter. J t is concerned 
with any subject matter to which the formal axioms may apply. 
Geometry is not peculiar in this respect. All branches of pure 
mathematics deal merely with types of relations. Thu.s the 
fundamental ideas of geometry (e.g. those of pozjtts and of 
straight lines) are not ideas of determinate entities, but of any 
entitic.s for which the axioms arc true. And a set of formal 
geometrical axioms cannot in themselves Ixj true or false, since 
they are not determinate propositions, in that they do not refer 
to a determinate .subject matter. The axioms are propositional 
functions.^ When a set of axioms is given, we can ask (i) 
whether they are consistent, (2) whether their “ existence 
thcf)rem ” is proved, (3) whether they are independent. Axioms 
arc consistent when tlie contradictory of any axiom cannot be 
deduced Iroin the remaining axioms. Their existence theorem 
is the proof that they are true when the fundamental ideas are 
considered as denoting some determinate subject matter, so 
tliat tlie axioms are developed into determinate propositions. 
It follows from the logical law of contradiction that the proof 
of the existence theorem proves also the consistency of the 
axioms. This is the only methf)d of proof of consistency. The 
axioms of a set arc inflependcnt of each other when no axiom 
c.an be deduced from the remaining axioms of the .set. The 
independence of a given axiom is proved by establishing the 
consistency of the remaining axioms ol the set, together with the 
contradictory oi the given axiom. I'lie enumeration of the 
axioms is simply the enumeration of the hypotheses ^ (with 
rc.spect to the undetermined subject matter) of which some at 
least occur in each of the subsequent propositions. 

Any scieiK'c is called a " geometry ” if it investigates the 
theory of tlie cla.s.sification of a set of entities (tlie points) into 
classes (the straight lines), such that (i) there i.s one and only 
one class wliich conBiins any giveii pair of the entities, and (2) 
every such class contains more than two members. In the two 
geometries, imporliint from their relevance to existent space, 
axioms which secure an order of the points on any line also 
occur. 1’liese geometries will be called “ I’rojedive Geometry' ” 
and “ Dcsrriptb’o (jeoinetry.*’ In projective geometry any 
two straight liiuis in a plane intersect, and the straight lines 
are closed sdies which return into them.sches, like the circuni- 
lerence of a circle. In descriptive geometry two straight lines in 
a plane do not necessarily intersect, and a straight line is an open 
scries without beginning or end. Ordinary Euclidean geometry 
is a descriptive geometry ; it becomes a projective geometiy' 
when the so-called “ points at infinity ” are added. 

Pro/ ective Geometry. 

Projective geometiy may be developed from two undefined 
fundamental ideas, namely, that of a “ point ” and tliat of a 
“ straight line.” These undetermined ideas take different 
specific meanings for the various specific subject matters to 
which projective geometry' can be applied. The number of the 
axioms is always to some extent arbitrary, being d(ipendcnt 
upon the verbal forms of statement whicii are adopted. They will 

* Cf. Ernst Mach, Erkenntniss und Jrrtum (Leipzig) ; Ibc relevant 
chapters are traii-slated by T. J. McCormack, Space and Geometry 
(lA>ndon, 1906) : also Mcinong, Vher die Stellurtg der Cegetisiands- 
theorie im Systetn der W issenschatten (l-eipzig, 1907). 

“ Cf, Russell, Principles of Mathematics, § 35a (Cambridge, X903). 

® Cf. A. N. Whitehead, The Axioms of Projective Geometry, § 3 
(Cambridge, 1906). 

^ Cf. Russell, Princ. of Math., ch. i. 

* Cf. Russell, loc, cit.. and G. Frege, " Bber die Grundiagen der 
Geometrie.*’ jahresber. der Deutsch. Math, Ver. (1906). 
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be presented ^ here as twelve in number, cipjlit being “ axioms 
of classification/’ and four Ixdng “ axioms of order.” 

Axioms of Classification . — The eight axioms of classification 
are as follows : 

1. Points form a class of entities with at It'asl two members. 

2. Any straight line is a class of points containing at least 
three members. 

3. Any two distinct points lie in one and only one straight 
line. 

4. Tlicre is at least one straight line which do(*s not contain 
all the points. 

5. If A, B, C arc nnn-collincar points, and A' is on the straight 
line JiC, and B' is on the straight line C!A, then the straight lin<\s 
AA' and BP/ possess a point in common. 

Definitimi. — Tf A, B, v are any noii-colliiiear ]K>ints, the 

plane AJ3C is the class of points lying on the straight lines joining 
A with the variou?. jioints on the straight line Bt'. 

6. There is at least one plane which docs not contain all the 
points. 

7. There exists a plane «, and a point A not incident in a, 
such that any point lii'S in some straight line which cotitains 
both A and a point in a. 

Definition. — Harm. (ABCD) symbolizes the following conjoint 
statmuails ; (1) that the ])oints A, B, C, D are collmcar, and (2) 
that a quadrilateral (an lx* found witli on(' pair of ojiposite sides 
iTiteisi ’('ting at A, with tic other pair intersecting at C, and with its 
(liagoTials passing through B and 1) respectively. 'J hen B and D are 
said to be “ harmonic conjugates ** w’lth respect to A and C. 

8. Harm. (ABCD) implies that B and D are distinct points. 

In the above axioms 4 secures at least two dinien.sions, axiom 

5 is the fundamental axiom of the plane, axiom 6 secures at 
least three dimensions, and axiom 7 secures at most three 
dimensions. From axioms 1-5 it can be proved that any two 
distinct points in a straight line dtlermine that line, that any 
three non-collincar points in a plane detennine that pltuic, that 
the straight line containing any two points in a plane lies wholly 
in that plane, and that any two straight lines in a plane ijitcrscct. 
From axioms 1-6 Desargucs’s well known theorem on triangles 
in perspec'ti’s’e can he jirovcd. 

The eiiuiicialion of this theiorem is as follows; If ABC ami 
A'B'C' arc two co})lanar tiianglcs siuli that the hru*s AA', Bli', 
C'C'' arc concurrent, then lh(‘ three ]X)ints of iiitersi'c.t km of BC anti 
JiX'/ of ('A and C'.A', and of AB and A'B' are collinear ; and 
conversely it tho three jioints of intersection are collmear, the tlinx' 
lines are cont-urienl. 'J'Jie jiroof which cjn luJ apjiJu'd is the iisii.'il 
jirojecl’ivt' proof by which a tJiird hiangh? A^ITC'^ is constructed 
not t.ojilanar wuth the other t\\o, but in persiiectivc with each 
of them. 

It has been jiroved ^ that 1 >esaigues’s theorem cannot be deduced 
from axioms 1-5, that is, if the geometry be e^emtined to tw'O 
dimensions. All the proofs jiM'iceed by itie hietliod of [uoduciiig a 
specification of “ jioints " and “ straiglit lines ” w hich satisties 
axioms 1-5, and sik h that Desargnes’s tlieoiem (hx’s not hold. 

It foIlow'S from axioms 1-5 that Harm. (.\BC'l)) implies Harm. 
(AIX'B) and Hann. (CBAD), and tliat, if A, B, C be any thiec 
(iishiict coll incur point y>, tiiere exists at least oik * jminf I) such that 
Haim. (ABCD). But it reijuires DesargiiesV tlieorern, and Jience 
axiom (>, to prove that Harm. (ABCD) and Harm. (ABCD') imply 
the identity of D and D'. 

The nccc.ssiLy i(/r axiom 8 has Ix'Cri proved by (I. I'ano,^ who 
has produced a three dimensional geonu'try of fillccii points, 
i.r. a method of cross classificutioii of fifteen er tities, in which 
each straight line contains three points, and each plane contains 
seven straight lines. In this geomctiy axiom 8 does not hold. 
Also from axioms 1-6 and 8 it follows that Harm. (ABCD) 
implies Harm. (BCDA). 

Definitions. — When two jilane figures can be derived from one 
another by a single piojcction, they arc said to be in perspective. 
When two plane figures can Im derived one from the other by a finite 
scries of pcrsjicctivc ndations bctw’een intermediate figut es, they 

’ This formulation — though not in respect to number— is in all 
es.seniials that of M. Pieri, cl. “ I principii della Cfeomctria di Post- 
zione,” Accad. R. di Torino (1898) ; also cf. Whiteheiul, loc. cit. 

“ Cf. G. Pcano, “ Sui fondiiraimti della Geometria/’ p. 73, Rivista 
di fnatenuUica^ vol. iv. (1894), and D. Hilbert, Ornndlagen der Geo- 
meiite (Leipzig, 1809) : and K. F. Moulton, “A Simple non-Desar- 
guc*.si«m Plane Geometry/' Trans. Amer. Math. Soc., voL iiL (1902).^ 

® Cf. *' Sui postulati fondamentali della geometria projettiva," 
Giorn. di matemaiica^ voL xxx. (1891) ; also of Pieri, Xoc. cit., and 
“Whitdiead, toe. cit. 


an* said to be projeclivelx related. Aiiy proi)ertv of a plane figure 
which necessarily also belongs to any projcctively i elated figure, is 
called a projective properly. 

The following theorem, knowm Irom its impoi buu.e as ** the 
fundamental theorem 01 pro)eLti\e gionuitry,’' caupot Uv proved^ 
from axioms i-S. The enunciation is: “ A jirojet tive torresjwnd- 
e-nce between tlie jxiints on two straight hues i.-^ completely doter- 
niined when the (.onesiioiKlents ol tliuv* disjiuet points on oik' I.ikj 
are determined on the other.’' 'Hus tlieowm is eti iii valent ® 
(assuming axioms i-S) to another theorem, known as" Pappiis’.s 
'fheorem, namely ; “ It I and /' are two distuicl rojihinai lines, and 
A. B, C are three distiiut ])oints on /, and A', Ji', ( ' iue three di.stinct 
points on then the tliiee points ot mter.Mction ol A A' and BT, 
of A'B and CC', of BB' and C '.A, aie ('olhue.ir." Ihis theorem is 
obviously J^ascal's well-known tlKorem re.sjM^ctmg a hexagon 
inscribed in a conic, lor the s})ecn)l ca.’-e when tin* come has de- 
generated into the two lines / and Anotliei Iheoiem also 

equivalent (a.s.sunimg axioms j-8) to (he luiidemental tlieorom is 
the lollowing : *’ If the three collimar ])iiirs of jKuuts, A and A', 
B and B', and C', are such that the thnn* pairs ol opposite sidt's 
of a complete quadrangle pass resjieetiwJy tJirongh them, i.r. oiw 
pair through A and A' respectively, and so on, and il hIm) tlie (liree 
Sides ot the (juadiaiigle wdiich jiass Ihiougli A, T>, .lud C, ai.- con- 
current m one ol the corners ot the (piadr.ingle, tlieu aiiolhei (|u.»d- 
rangle can Iw* loiind with llie same relation to the tiiiee jiaiis ol points, 
except Ihtit its thiee sides which jiass througli 11, .iiul C', aie not 
concurrent. 

Tims, if we choose to taktJ any one of these three theorems as an 
axiom, all thi* theorem;, ol j)rojecLive geometry whi(-li do not leijuiie 
oidiiiiil or lui’liical ideas lor their ennnciation can 1 m‘ p!(>\(’d. Also 
a loiuc can be ilelmed as the locus of the j/omt.s loiiiid I)y the usual 
construction, based upon Pascal’s theori'm, lor points on tli * ('onic 
through live given juimts But it is uiinecessai v to assiniu' here 
any one ot the suggested axioms ; for the limdamental theorem can 
be deduc(id lioiu the .Axioms of older togetlier witli axioms j-8. 

Axioms of Order, — It is possible to define (i f. Pieri, Im. cil.) 
the property upon which the order of points on a slraiglil line 
depends. But to secure that this jiroperty does in fuel lange 
the points in a serial order, some axioms are required. A straight 
line is to be a closed scrie.s ; thu.s, when tlie points are in older, 
it re.quires two points on tlie line to dhitle il into two distini t 
complementary .segments, width do not o>'erlap. and li^gilher 
form the whole line. Accordingly the problem of the delinilii.n 
of order reduces it.self to the (lefmition of these two segmenl.s 
formed by any two points on the line ; and the a.\ioms arc 
stated relatively to these segments. 

iJeftnition.^Ji A, B, (' are Ihrei* tollmear jioints, tlu* points on tlu* 
segment ADC are defined to be tlioM' points siicli as X, for w-hich 
there exist two jxiinls Y and Y' with the pmperty that Harm. 
(AYCY') and Harm. (BYXV') botli Imld. Tlie sKppteiurntafy 
segment AUC is di lined to be the rest ol the jioiiits on tlie line. 
This d(‘finitiou is elucidated by noluiiig tliat with our oidiiiaty 
goometric.il ideas, if B and X are .my two jioiut.s betwveii A und (‘, 
then the two ]>airs of fKiinfs, A and C, B timl X, deline mi involution 
with real double points, ii-’miely, tlu* Y and V' of tli(‘ above delinition. 
The propel (y ol belonging to a segment ABt^ is projertive, .since 
the hariiumic 1 elation is jiMjjeclive. 

The first three uxioin^ ol order (cf. l^ieri, /m. cil.) arc : 

9. If A, B, T are three distinct coilii'ear jxunts, the supple- 
mentary segriient ABC is contained within the segmeril Bf'A. 

10. H A, Ji, (’ are. three dislinc't collinear points, the common 
part of the se(;n\e.uts BCA and ('AB is eoutained in the sr.pple- 
mentary .segment ABC. 

1 1. If A, B, (' are three distinct collinear points, and D lies 
i.u tlie .segment ABC, then the segment AD(? is cont.iined 
within the segment ABC. 

From these axioms all the usual properties of a clo.st'd order 
follow. It will be noticed that, if A, B, (' are any three eollinear 
jioints, C is neee.ssarily traversed in passing from A to B by one 
route along the line, and is not traver*.sed in passing from A to B 
along the route. Thus there is no meaning, as referred 

to clo.scd straight lines, in tlu? sirnpli* statement that C lies 
between A and B. But then* m-ay bo a relation of separation 
lietween two pairs of collinear points, such as A and (', and 
B and D. The coiq^lc B and D is said to separate A and C, il 

♦ Cf. Tlillxirt, loc. cit. ; for a fuller expwition of Hilbert '.s proof 
cf. K. T. Vahlen, Ahsirakie Geometric (Leipzig, ic)05), also \N’iiit''li(Xid, 
loc, cil. 

® Cf. H. Wiener, Jahrestm, der Deittsch. Math. Ver. yoh i. (1890^; 
and F. Schur, " tlbcr den Fundamentalxatz der poojectiven Geo- 
metric,** Math, Ann. vol. li, {i8()9). 

® Cf. Hilbert, loc. cit,, and Whitehead, toe, cit. 
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the four points are collinear and D lies in the segment comple- 
mentary to the segment AUC. The property of the separation 
of pairs of points by pairs of points is projective. Also it can be 
proved that Harm. (ABCT)) implies that B and D separate 
A and (!. 

Definitions, — A scries of entities arranged in a serial order, open 
or closed, is said to be compact, if th<* contains no immediately 

consecutive entities, so tlial in traversing th<‘ s<*ries from any one 
entitv to any oilier entity it is necessary to pass through entities 
distinct from either. It was the merit of K. Dedekmd and of 
G. Cantor lixjilicitly to formulate anoth<*r fundamental property of 
s<‘ries. The Dediikind pro}ierty^ as applied to an open senes can 
be defined thus : An 0])eii series j>ossesses the Dedekind projK-rty, 
it, however, it be divid(‘d into two mutually exclusive classes « and 
y, wJiich (t) contain betweiui them the, whole series, and (2) are 
such that every member of « j^n;ce(h*s in tlie serial order every 
member of e, there is always a mtunber of the series, belonging to one 
of the two, «/ or v, whicli ]>recedes every member ol v (other than 
itsidf it it lielong to e), and also succeeds every member of u (other 
than itself it it l>elong to »/). Accordingly in an open series with the 
Dedekiiid ]iroperty there is always a member of the series marking 
the junction of two classes such as u and v. An open series is con- 
iiniioits if it is compact and possesses the Dedekmd property. A 
closed s(*ries can always bi* transformed into an 0])en series by taking 
any arbitrary niembt?r as the first term and by taking one of the two 
ways round as the ascending order of th<* s<*ries. Thus the d<‘tinitions 
of compactness and of the Dedekind jiropert)?^ can be at once trans- 
ferred to a closed senes. 

12. The last axiom of order is that there exists at least one 
straight line for which the point order jiossesses the Iiedekind 
property. 

It follows from axioms 1-12 by projection that the Dedekind 
property is true for all lines. Again the harmonic system AliC\ 
where A, B, (’ arc collinear points, is defined ^ thus : take the 
harmonic conjugates A', IV, C of each point with respect to 
the other two, again take the harmonic conjugates of each of 
the six points A, B, (’, A', B,' with respec t to each pair of the 
remaining five, and proceed in this way by an unending series 
of steps. 'I'he .set of points thus obtained is called the harmonic 
.system ABC. It can be proved that a harmonic sy.stem is 
compact, and that every .segment of the line containing it 
po.s.ses.ses members of it. Furthermore, it is easy to prove that 
the fundamental theorem holds for harmonic systems, in the 
sense that, if A, B, C are three points on a line /, and A', iV, C 
arc three points on a line and if by any two distinct series 
of projections A, B, C are projected into A', JV, C'', tlien any point 
of llie harmonic sy.stem ABC' corresponds to tlie same point of 
the harmonic .system A' I VC' according to both the projective 
relations which are thus established betw'een L and V, It now 
follows immediately that the fundamental theorem must hold for 
all the points on the lines / and /', since (as has been pointed out) 
hannonii' systems are “ everywhere dense ” on their containing 
lines. Thus the fundamental theorem follows from the axioms 
of order. 

A system of numerical coordinates can now be introduced, 
possessing the properly that linear eejuations represent planes 
and straight lines. The outline of the argument by which this 
remarkable j)roblem (in that “ distance ” is as yet undefined) is 
solved, will now be given. It is first proved that the points on 
any line can in a certain way be definitelN’ a.ssociated with all 
the positive and negative rt‘al numbers, so as to form with them 
a one-one correspondence. The arbilrar)' elements in the 
establishment of this relation are the points on the. line associated 
with o, I and 00 . * 

This association® is most easily efiected by considering a 
class of ])rojective relations of tlie line with it.self, called by 
F. Sclmr {loc. cit.) pfospcciiviiies. 

I^*t I (fig. b()) be the given line, m and n any two lines intersecting 
at U on /, S and S' two ]H)iuts on n. Then a projective relation 
belwt'cn / and it. sell is formed by projecting I from S on to m, and 
then by juojectiiig m from S' liack on to /. .\11 such projective* 

* Cf. Dedekiiid, and inatiouale Zahh’U (1872). 

2 ('1 v. Staiidt, Ctcomctrie dev Lufie (1847). 

('f. Basch, Voilemtnfieu uher nennr ilromeivie (Leipzig, 1882), a 
classic work ; also Fiedler, Die dafstt Ilcnde (Geometric (ist <*d., 1871, 
3rd ed , 1888) : Clebsch, ]^orlesitnf'en iihei Geometvie, vol. in. ; 
Hilbert, loc. cit ; F. Schiir, Math, .Inn. Bd. Iv. (1002): Valilen, 
ioc. cit ; Whiteliead, loc, cit. 
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relations, however w, n, S and S' be varied, are called “ prospec- 
tivities," and U is the double point of the prospectivity. If a point 

0 on / is related to A by a prospectivity, tlien all prospectivities, 
which (1) have the same double jioint 
\J, and (2) relate O to A, give the same 
correspondent (Q, in figure) to any 
point P on the line I ; in fact they arc 
all the same jirospcctivity, however 
w, w, S, and S' may have been varied 
.subject to the.se conditions. Such 
a i^rospectivity will be denoted by 
(OAU’). 

Ihe sum of two prospectivities, 
written (OAIP) + (OBL**), is defined 
to be that transformation of the line 

1 into itself which is obtained by first applying the prospectivity 
(OAU*'^) and then applying the prospectivity (OBU**). Such a 
traiisformation, when the two summands have the same double 
point, is itself a prospectivity with that double point. 

With this definition of addifiou it can be proved that prospec- 
tivities with the same double jioint satisfy all the axioms of mag- 
nitude. Accordingly they can be associated in a one-one corre- 
spondence with the positive and negative real numbers. Let E 
(hg. 70) be any jioint on /, distinct from O and U. Then the 
jirospectivity (OEIP) is associated with unity, the prosjicctivity 
(OOU*) is associated with zero, 
and (OlTU“) with 00 . The pro- 
.sjiectivities of tlie type (C)PIT-), 
where P is any point on 11 le seg- 
ment OEU, correspond to the posi- 
tive numbers; also if P' is the 
harmonic conjugate of P with 
n‘.spect to O and U, the jirosjiec- 
tivily (OP'U“) is associated with 
the corresponding negative number. 

(The subjoined figuie explains this 
relation of the positive and nega- 
tive prospectivities.) Then any 
point P on / is associated with the same number as is tlie prospec- 
tivity (OPU~). 

It can be proved that the order of the numbers in algebraic order 
of magnitiuh* agrees with the oiih'r on the line of the a.ssoci.ited 
points. Let the numbers, assigned according to the pieceiling 
specification, be said to be as.sociated with the points according to 
the " nuim*ration-.system (OEU)." The introduction of a coordinate 
system for a i>lane is now managed 
as follows: Take any triangle OUV 
in the plane, and on the lines OU 
and OV establish the numeration 
systems (OlijU) and (OK.,V), where 
Iv, and Ev, are arbitrarily chosen. 

'I'lieii (cf. ng. 71) if M and N are 
associated with the numbers and 
y according to lliesi^ systems, lh(* 
coordinates i>f P are .r and y. It then 
follows that the equation of a straight 

line is of the form ax -^-hy + c-o. Both coordinates of any jioint on 
the line I^V are infinite. This can be avoided by introducing 
homogeneous coordinates X, Y, Z, where a- = X/Z, and r- Y/Z, and 
Z o is the e(] nation of UV. 

The procedure for three dimensions is .similar. Let OUV'W 
(fig. 72) be any tetrahedron, and associate points on OU, OV, OW 
with numbers according to the numera- 
tion systems (OE.U), (OE.,V), and 

(OE.,Wj. T.(*l the jdane*^ VW ‘P. WUP, 

UVP cut OU, 0\', OW in L, M, N resjiec- 
tively ; and let y, s be tlu* numbers 
as.socialed with L, M, N re.spec lively. 

Then P is the point (v, v, .t). Also 
homogeneous coordinates can be in- 
troduced as before, thus avoiding the 
infinities on the plane !■ VW. 

The cross ratio of a range of four 
collinear points cfin now l^o defined 
as a number characteristic of that range, 
point Vr of the range V., P., 1\ be 

\ra-iliAr\a' /x,h' \,C fL,c' 

K+I^r ’ ^.+^ ’ 'x, ’ (’-'■-3.4) 




u 

Fig. 72. 

Let the coordinates of any 


and let be written for Xr/u* “ Then the cross ratio 

;i*, P.jr,P^j is defined to be the number (XiM.^)(X;^4)/(\,/x 4)(X3//.J. 
The equality of the cross ratios of the ranges (1*^1*.^ 1*., P4) and 
Is proved to be the necessary and sutficieiit condition 
for their mutual projectivity. The cross ratios of all harmonic 
ranges are then easily seen to be all equal to - i, by comparing with 
the range (OE,UE'j)’on the axis of .i. 

Thus all the ordinary propositions of geometry in which distance 
and angular measure do not enter otherwise than in cross ratios 
can now be enunciated and proved. Accordingly the greater part of 
the anah'tical thcor\* ot conics and cjuadrics belongs to geometry 
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at this stage. The theory of distance will be considered after the 
principles of descriptive geometry have been developed. 

Dcscripinw Geometry. 

Descriptive geometry is e.ssentiiilly the science of multiple 
order for open series. The first .satisfactory system of axioms 
was given by M. Pasch.^ An improved version is due to O. 
Peano.- Both these authors treat the idea of the class of points 
constituting the segment lying between two points as an undefined 
fundamental idea. Thus in fact there are in this system two 
fundamental ideas, namely, of points and of segments. It is 
then easy enough to define the prolongations of the segments, 
so as to form the complete straight lines. D. Hilbert’s formula- 
tion of the axioms is in this respect practically based on the same 
fundamental ideas. His work is justly famous for some of the 
mathematical investigations contained in it, but his exposition of 
the axioms is distinctly inferior to that of Peano. Descriptive 
geometry can also be considered ^ as the science of a class of 
relations, each relation being a two- termed serial relation, as 
considered in the logic of relations, ranging the points between 
which it holds into a linear open order. Thus the relations are 
the straight lines, and the terms between which they hold arc 
the points. But a combination of these two points of view^ 
yields^ the simplest statement of all. Descriptive geometry is 
then conceived as the investigation of an undefined fundamental 
relation between three terms (points); and when the relation 
holds between three points A, B, C. the points are .said to l)e “ in 1 
the [linear] order ABC.’’ | 

0. Veblen’s axioms and definitions, slightly modified, are as | 

follows : — I 

1. If the points A, B, C are in the order ABC, they are in the i 

order CBA. I 

2. If the points A, B, (! are in the order ABC, they are not j 

in the order B('A. i 


3. If the points A, B, C an* in the order ATK', A is di.stinct 
from C. 

4. If A and B arc any two distinct ])oint.s, there exi.Ts a i)oint 
C such that A, B, C are in the ordc'r A BiC. 

Definition . — The line AB (A-l B) consists of A arul B. and of all 
points X in one of the possible orders, AB*X, AXli, \A15. The 
points X in the order AXB constitute the segment AB. 

5. If points (' and D (C -T D) lie on the line AB, then A lies on 
the line CD. 


6. There exist three distinct points A, Ji, (' not in anv of the 
orders ABC, BCA, CAB. 

7. If three distinct points A, Jl, C (fig. 73) do not lie on the 
.same line, and D and 10 an* two distinct points in the orders 
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B('D and ClOA, then a point F exists 
in the order Ah 11, and such that 
I), 10, F an; collinear. 

Definition . — If A, B, C are three 
non - collinear ])Oints, the plane AH(' 
is the class ot ])oints which he on any 
one of the lines joining any two ol the 
points belonging to the bouiuKiry of 
the triangk* ABC, the boundary b<*ing 
formed bv the .segments BC, CA and 


AB. The interior of the triangle ABC is formed by the points in 


segments such as IHJ, where 1* and () aie ])oints respectively cm 


two of the segments BC, CA, AB. 


8, There exists a plane ABC, which does not contain all the 
points. 

Definition . — If A, B, C, D are four non-coplanar points, the .spac e 
.\BCD is the cla.ss of ])oints w'hich lie on anv of the lines containing 
two points on the .surface of tlie tetrahedron ABCL), the- surface 
being formed by the interiors of the triangles ABC, BCD, DC.A, 
DAB. 


9. There exists a space ABCD which contains all the points. 


* Cf. toe. cit. 

- Cf. I Pfincipii di peometria (Turin, i88y) and “ Sui lonclaraenti 
della gc'cmietria,*' PiviUa di mat. vol. iv. (i8y^). 

Cf. toe. eit, 

^ Cf. Vailati, Rivista di mat. vol. iv. and Rus.sell, Uu . cit. § 376. 

® Cf. O. Veblcn, " On the Projective Axioms of Geometry,” 
Trans. Amer. Math. Soc. vol. iii. (1902). 


10. The Dedekind property holds for the order of the points 
on any straight line. 

It foll()w\s from axioms j-i) that the points on any straight line 
are arranged in an open serial order. Also all the ordinary 
theorems respecting a point dividing a straiglit line into two 
parts, a straiglit line dividing a plane into two parts, and a jilane 
dividing .space into two parts, follow . 

Again, in any ]>lane a consider a line / and a point .\ (fig. 7.^). 

Let any ])oint B divide / into two hall-luu s /, and /.. Then it can 
lx* proved that the set ot hall-line^, einaiiatuig fiom A and inter- 
secting /, (such as w/), are bounded l»\ tvso half-lines, of whieh .ABC 
is one. l.et r be the- other, 'rhen it can be proved that r does not 
intersect l^. Similarly lor the half-hue, 


such as w, intersecting 1 ... Lei .s be its 
bounding half-line. Tiien two cases .in* 
possible, (t) The half-lines ; and .s .11 e 
collinear, and together form one roni- 
plete line. In this case, Iheie is one and 
only one line (viz. » i s) through .\ and 
lying in a which does not intersect 1 . 
'J'his is the Fuclidean ease, .nid the 
assumption that this ease hohls is the 
Luctidean parallel a\iom. But (2) the 



hall-lines r and s may not be tollinear. -7^. 

In this i'as<‘ then* will be an infinite 


number of lines, sik h as /,- tor instance, containing A and lying in a, 
which tlo not intersect /. 1 hen lh»* lines through A in a au- divided 

into two classes by reference to /, n.ainely, tlie seiani lines which 
intersc‘ct /, and the non-sei ant liiic*s which do not intersect /. 'I'lu‘ 
two lioundary non seeant liii(‘s, of which r ami .s are re.spectn eh 
halvc*Sj may be called the Iwc) jiaralh'ls to / through A. 

The pc*rcei)1ion ol the ])ossil>ility ot case 2 constituted the st.irting 
]mint from which I-obatchewsky construe tc*d the fust exjilicit 
coherent tlieory ol luin-lMiciidean geoiuelrx , and thus cicvited a 
revolution in the phiIc3SO]>liv ol tlie subject. I'or many centuries 
the speculations c>f mathematic lans on tin* foundations c»l gcomc'trv 
were almost conhned to hopeh-ss attempts to piove the ” jiaiallel 
axiom ” without the introduction of .some equivalent axiom.'' 

Associated ProjecUve and Desirtptive Spa<cs.--\ region of a 
projec’tive s[)aer, .sueli that one, and only one, of tlie two supple- 
mentary .segments between any jiair of points within it lie.s 
entirely within it, satisfies the above axioms (i-jo) of deseriptive 
geometiy, wdiere the points of the region are the* desenpfive 
points, and the portions of straight lines within the legion are 
the descriptive lines. If the excluded part of the original pro- 
jec'tive space is a single plane, the luiclidean parallel axiom also 
lioUls, otherwi.se it does not hold for the de.scriptive space of the* 
limited region. Again, conversely, starting from an original 
de.sc'riptiv'C space an associated projective .space can he eon 
slructed by means of the concept of ideal poinh.^ These an* also 
called lyrojectivr points , wiiiTc it is undc-rslood that the simple 
points are the points of the origimd de';criplive sjiace. An 
ideal point is the class of straight lines which is composed of two 
coplanar lines a and togeth(‘r willi the lines of intersection of 
all pairs of intersecting planes which. res|)cctivcly c'ontain a anfl /q 
together with the lines of intersecTion with the jdane ah of all 
planes containing any one of the lines (other than a or h) already 
specified as belonging to the ideal point. It is evident that, if 
the two original lines a and b intersect, the c'orresponding ideal 
point is nothing else than the whole class of lines which an- 
concurrent at the point ab. But the essence of the definition y- 
that an ideal point has an existence wdien the lir.es a and b do 
not intersect, .so long as they are coplanar. An ideal point is 
termed proper ^ if the lines composing it inte rsect ; c)lh(*rwise it 
is improper. 

A theorem essential to the whole theory is the following : If 
any two of the three; lines a, b, c are coplanar, hut the thre-e lines 
are not all coplanar, and similarly for the* line:, a, b, d, then c 
and d are ceiplanar. It feillows that any two lines belonging to an 
ide-al point I'an be used as the pair of guiding lines in the definition. 
An ideal point is said to he coherent with a plane, if any eif the* 
lines composing it lie in the plane. An ideal line is the class of 
ide^al points eaedi of which is coherent with two given filanes. 


® Cf. P. Stackel ami 1*'. Fngel, Die Theorie der Parallelltnien von 
Euklid his auf Gauss fLeijizig, 1805). 

" Cf. Pasch, loc. fit., and R. Bonola, '* Sulla introduzione degli 
enti improprii in geometria projettiva,” Giorn. di mat. vol. xxxviii. 
(1900) ; and Whitehead, Axioms 0] Descriptive Geometry (Cambridge, 
1907). 
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If the planes intersect, the ide al line is termed proper, otherwise 
it is improper. It can be proved tliat any two planes, with which 
any two of the ideal points are both coherent, will serve as the 
guiding planes used in the definition. The ideal planes are 
defined as in projective geometry, and all the other definitions 
(lor segments, order, &c.) of projective geometry are applied 
to the ideal elements. If an ideal plane contains some proper 
ideal points, it is called proper, otherwise it is improper. Ever)" 
ideal plane contains some improper ideal points. 

It can now be proved that all the axioms of projective geometry 
hold of the ideal elements as tlius obtained ; and also that the 
order of the ideal points as obtained by the projective method 
agrees with the order of the proper ideal points as obtained from 
that of the assfx iated points of the descriptive geometry. Thus 
a proj(^rtive space has been constructed out of the ideal elements, 
and t he profier ideal elements correspond element by element with 
the assoc iated descriptive elements. Thus the proper ideal 
elements form a region in the projective space within which the 
descriptive axioms hold. Accordingly, by substituting ideal 
elements, a descriptive space can always be considered as a 
region within a projective space. This is the justification for the 
ordinary use of the “ points at infinity ” in the ordinary Pmclidcan 
geometry ; the reasoning has been transferred from the original 
clescriptivc space to llie associated projective space of ideal 
elements ; and with the Euclid(;an parallel axiom the improper 
ideal elements reduce to the ideal points on a single improper ideal 
plane, nanvdy, the plane at infinity.^ 

Coni>riieiire and M easurement . — fhe property of physical space 
which is expressed by the term “ measurability has now to lx; 
considered. I'his property has often been considered as essential 
to tlic \'cry idea of space. For example, Kant writes,- Space 
is represented as an infinite given quantity'' This quantitative 
aspect of space arises from the niea,surability of distances, of 
angles, of surfaces and of volumes. These four types of quantity 
depend upon the two first among them as fundamental. The 
ineasurability of space is essentially connected with the idea of 
congruence, of which the simplest examples are to be found in 
the proofs t)f equality by the method of superposition, as used 
in cieinentary plane getimetry. 'fhe mere concepts of “ part '' 
and of “ whole ” must of necessity be inadequate as the founda- 
tion of measurement, since wc require the comparison as to 
(paantity of regions of space which have no portions in common, 
rhe idea of congruence, as exemplified by the method of super- 
position in gc(jmctrical reasoning, appears to be founded upon 
that of tlie “ rigid body,” which moves from one position to 
anotlier with its internal spatial relations unchanged. But unless 
there is a previous conaqit of the metrical relations between the 
parts of the body, there can be no basis from which to deduce 
that tlicy are unchanged. 

it would therefore appear as if the idea of the congiiicnce, or 
metrical equality, of two portions of space (as empirically sug- 
gested by the motion of rigid bodies) must lx: considered as a 
fundamental idea incapable of definition in terms of those 
geometrical concepts which have already been enumerated. 
This was in effect the point of view of Pasch.® It has, however, 
been proved by Sophus Lie * that congruence is capai^le of 
definition without recourse to a new fundamental idea. This 
he does by means of his theory of finite continuous groups (sec 
Groups, Throry of), of which the definition is possible in terms 
of our established geometrical ideas, remembering that co- 
ordinates have already been introduced. The displacement 
of a rigid body is simply a mode of defining to the .sctiscs a one- 
onc transformation of all space into itself. For at any txnnt of 
space a particle may be conceived to be placed, and to be rigidly 
connected with the rigid body ; and thus there is a definite 
correspondence of any point of space with the new point occupied 
by the associated particle after displacement. Again two sue- 

^ The original idea (confined to this particular cas(') of ideal 
}X)ints is due to von Staiult {loc. eit.). 

Cf. Critique, “ Trans, .\jesth.” Sect. i. 

* Cf. he. fit. 

* Cf. Vher die Grundtagen der Geomeirie (Ledpzig, Ber., iSga ) ; 
and Thcorie der Transformationsgriippen (Leipzig, 1893), vol. iii. 


ccssive displacements of a rigid body from position A to position 
B, and from position B to position (', are the same in effect as one 
displacement from A to C. But this is the characteristic “ group ” 
property. "Ihus the transformations of space into itself defined 
by displacements of rigid bodies form a group. 

('all this group of transformations a congruence-group. Now 
according to Lie a congrucncc-group is defined l.)y the following 
characteristics - 

1. A congruence-group is a finite continuous group of one-one 
transformations, containing the identical transformation. 

2. It is a sub-group of the general projective group, i.e. of 
the group of wliich any transformation converts planes into 
planes, and straight lines into straight lines. 

3. An infinitesimal transformation can always be found satis- 
fying the condition that, at least throughout a certain enclosed 
region, any definite line and any definite point on the line are 
latent, i.e. correspond to themselves. 

4. No infinitesimal transformation of the group exists, such 
that, at least in the region for which (3) holds, a straight line, 
a p'.int on it, and a plane through it, shall all lie latent. 

'J'he jiroperty enunciated by conditions (3) and (4), taken 
together, is named by Lie “ Free mobility in the infinitesimal.” 
Lie proves the following theorems for a projective space : — 

1. If llui alM)ve four conditions arc only satisfied by a group 
throughout i)art of proiectivc space, this ]->art ciiher (a) must be the 
region enclosed by a real closed qiuidric, or [d) must be the whole of 
tile projective sjiace with the excciitioii oi a singli* plane. In case 
(a) the corresponding congruence group is tlic coiitinufuis group for 
Axhich the enclosing quadric is laliMit ; and in case [p) an imaginary 
conic (with a real equation) lying in the latent plane is also latent, 
and the congruence group is the continuous group for which the 
plane and conic are latent. 

2. If the above four conditions are satisfied by a group throughout 
the whok? of projective space, the congruence groiij) is the continuous 
group for which some imaginary quadric (with a real equation) is 
latent. 

By a pro]>(‘r choice of non-hoinogcneous co-ordiuales the tviuation 
of any quadrics of llie types considered, cither in theon‘iii i(a), or m 

theorem 2, c.m be written in the form i +r(.v- 1 y- \ where ( is 

negative for a real closed quadric, and posilive for an imaginary 
<]uadnc. TIumi the general infinitesimal transformation is defined 
by the three equations : 

dxjdt-u- w. V + H cx^ux -f vy + wa) , \ 
dyjdt = t; ~ + w.j \ cy\ux + vy + wm ) , V (A) 

dzjdt = - W.J V 4- w, >' + cz\ux + vy + wz) . j 

In the case considered in theorem i (/f), with the j^rojicr chou c of 
cc»-oiTdmales the three equations defining the general infinitesimal 
transformation are : 

d\'dl It - 03 y 1 ) 

dyjdt r - u»,r f w.jA', I (13) 
dzjdt -uf - -1 w,r. ) 

In this case the latent plane is the plane lor which at least one of 
r, r, z are infinite, that is, the plane o.,v4-o.y + o.ir + ^i ; and the 
latent conic is the conic in which the cone .\“-\-y-yz-.--o intersects 
ihe latent plane. 

It follows from theorems 1 and 2 that there is not one unique 
eoiigruence-group, but an indefinite number of them. There is 
one congruence-group corresponding to each closed real quadric, 
one to each imaginary quadric with a real equation, and one to 
each imaginary conic in a real plane and witli a real ecpiation. 
The quadric thus associated with each congruence-group is 
called the absolute for that group, and in the degenerate case 
of I {P) the absolute is the latent plane together with the latent 
imaginary conic. If the absolute is real, the congruence-group 
is hyperbolic ; if imaginary, it is elliptic ; if the absolute is a 
plane and imaginary conic, the group is parabolic. Metrical 
geometry is simply the tlieory of the properties of some particular 
congruence-group selected for study. 

The definition of distance is connected with the corresponding 
congruencf-group by two considerations in respect to a range of five 
points (A,, A.., !»,, P5, P3). «f which A, and Ag are on the absolute. 

Let }.\,P^AoP.,{ stand for the cross ratio (as defiii(‘d abo\’e) of the 
range (A,P^.\2lt), with a similar notation for the other ranges. 
Then 

(.) log {A,P,A,P,} +log {A,P„A,P„; . log{A,P,A,P,}, 

and 

(2), if the points .A.,, P., P., are transformed into A'j, Ay, P\, P'j 
by any transformation ot the congruence-group, (a) {A,P^A.,P.J = 
{A'jP'jA'yPt} , since the transformation is projective, and ^S) A'"^, Ay 
are on the absolute since A, and A.^ are on it. Thus if we define 
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the distance PjPa to l)e JAIog {AiPjA^Py}, when* Ai ami A.j are the 
points in which the line P,!*^ cuts the absolute, and k is some con- 
stant, the two characteristic properties of distance, namely, (i) the 
addition of consecutive lengths on a straight line, and (2) the in- 
variability of distances during a transformation of the congruence- 
group, are salislied. This is tlie well-known Cayley-Klein projective 
definition ^ of distance, which was elaborated in view of the addition 
jiropcrty alone, previously to Lie's discovery of the tlieory of con- 
gruence-groups. For a hyperbolic gjoup when Pj and are in the 
region enclos<*d by the alisolnte, loglAiP^AgP^j is real, and therefeue 
k must be real. For an elliptic group A, and A.j are conjugate 
imaginarics, and log J A,P,A,T\} is a pure imaginary, and k is chosen 
to be zf/t, where k is real and i = - 1 • 

Similarly the angle between two planes, />, and /j.^, is defined to be 
(i/2t) wliere /, and f., are tangent planes to the absolute 

through the line The planes /, and are imaginary for an 

ellij)tic group, and also for an hyperbolic group when the planes 
and intersect at points within the regicui enclosed bv the absolute. 
'I’hc development of the consequences of these metrical definitions 
is the subject of non-Kiiclidean geometry. 

The definitions for the jiarabolic case can be arrived at as limits 
of those obtained in cither of the other two cases by making k 
ultimately to vanish. It is also obvdous that, if Pi and P.^ be the 
points {x^j y,, -rj and (a\,, r», r.J, it follows from equations (B) above 
that {(^1 (Vj - y.J“4- (-J, is unaltered by a congruence 

transformation and also satisfies the addition ]iroperty for collinear 
distances. Also the ]irevious definition of an angle can be adapted 
to this case, by making and t.^ to be the tangent ])lanes through 
the line p^pn to tlie imaginary conic. Similarly if />^ and p,, arc inter- 
secting lines, the same definition of an angle holds, where and 
are now the lines fnmi the point p^p„ to the two points where the 
]jlanc pip.2 cuts the imaginary conic. 'I hese points an* in fact the 

circular" points at infinity on tlie pJan<*. The development of 
the consequences of tliese definitions tor the ])arabolic case gives the 
ordmary Euclidean metrical geometry. 

Thus the only metrical geometry for the whole of projective 
space is of the elliptic type. But tlic actual measure-relations 
(though not ll\eir general properties) differ according to the 
elliptic congruencjc-gronp selected for study. In a descriptive 
space a congruence-group .should possess the four characteristics 
of such a group throughout the whole of the space. Then form 
the associated ideal projective space. The associated congrueni'e- 
group for this ideal spare must satisfy the four conditions 
throughout the region of the proper ideal points. Thus the 
boundary of this region is the absolute. Accordingly there can 
be no metrical geometry' for the whole of a descriptive .space 
unless its boundary (in the associated ideal space) is a dosed 
quadric or a plane. If the boundary is a rlo.scd quadric, there 
is one possible congruence-group of the hyperbolic type. If 
the boundary is a plane (the plane at infinity), the possibles 
congruence-groups are parabolic ; and there is a congrueniv- 
group corresponding to each imaginary conic in this j)lane, 
together with a Euclidean metrical geometry corresponding to 
each such group. Owing to these alternative p(;.ssibilities, it 
would appear to be more aeriirate to say that systems of quantities 
can be found in a spai'c, rather than that space is a quantity. 

Lie has also deduced 2 the same results wdtli ^^spect to con- 
gruence-groups from another set of defining properties, which 
explicitly assume the existence of a quantitative relation (the 
distance) between any two points, which is invariant for any 
transformation of the congruence-group.^ 

The above results, in respect to congruence and metrical 
geometry, considered in relation to (existent space, have led to the 
doctrine ^ that it is intrinsically unmeaning to ask which system 
of metrical geometry Is true of the physical world. An}^ one of 
these systems can be applied, and in an indefinite number of ways, 
llie only question before us is one of convenience in respect to 
simplicity of statement of the physical laws. This point of view 
seems to neglect the consideration that science is to be relevant 
to the definite perceiving minds of men ; and that (neglecting 
the ambiguity introduced by the invariable slight inexactness 
of observation which is not relevant to this special doctrine) 

^ Cf. A. Cayley, ** A Sixth Memoir on ^uanlics,” 'I'yans. JRoy. Soc,^ 
1850, and Coll, Papers, vol. ii. ; and F. Klein, Math. Ann. vol. iv., 
1871. 

« Cf. loc. ciU 

* For similax deductions from a third set of axioms, suggested in 
essence by Peano, Riv. mat. vol. iv. loc. cit. cf. Whitehead, Desc. 
Geom. loc. cit. 

* Cf. H. Poincare, La Science et Vhypothdse, ch. iii. 
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we have, in fact, presented to our senses a definite set of trans- 
formations forming a congruence-group, resulting in a set of 
mca.snre relations which arc in no respect arbitrary. Accordingly 
our scientific laws are to be stated relevantly to that particular 
congruence-group. Thus the investigation of the ty|H‘ (cdlipiic, 
hyperbolic or parabolic) of this special congruence-group is a 
perfectly definite problem, to be dei'ided by experiment. 'Ibe 
consideration of experiments adapted to this object requires some 
development of non - Euclidean geometry (see section \J., 
Non -Euclidean Geometry). But if the doctrine means that, 
assuming some sort of objedive reality for the material universe, 
being.s can be imagined, to whom ciiJicr all congruence-groups 
are equally important, or some other coiigrucnce-gri»up is sj)cciiilly 
important, the doctrine appears to be an immediate deduction 
from the mathematical facts. Assuming a definite congrucncc- 
group, the investigation of sui faces (or tliree-dimcnsional loci 
ill space of four dimensions) with geodesic' geometries of the form 
of metrical geometries of otlier types of congruence-groups forms 
an important c'luipter of non-Kuclidean geometry. Arising 
from tills Jiuestigalion there is a w idely-sjiread fallacy, whicli 
has found its way into niau}' philosophic writings, namely, that 
the po.s.siL)ility of tlie geometry ol exislenl three-dimensional 
space being other than Euclidean depends on the physical 
existence of Euclidean space of four or more dimensions. The 
foregoing exposition shows the baselessness of this idea. 

Bibliography. — For an account of the invest igalions on the 
axioms of geomelrv during the (iieek period, see J\J. C’antor, I’o- 
lesungen nher die Gcsiliuhtc dry Mathniialik, Lid. i, and lu. ; 'J . L. 
Heath, 1 he Thirtrrn Looks of Jiio lid’s Llntivuls, a Nrir 7 taiislaiion 
from the Greek, with 1 ntiodiictorv Esvavs and Comnirnlary, Ihsiornai, 
Cl iticaly and F.-xldunaivi v (Cambridge, 1 qoS) — this woi k is the.slandard 
source ol inlornialum ; W. li. Frankiand. JCudul, Book 1 .,u'iih a 
Commentary (Cambridge, 1003) the commentary contains copious 
extracts from the ancient commentators. Ihe next period ot really 
substantive inqiortaiu'e is that of the jStli cetiliii y. 'I hi* le.iclmg 
authors are: (.k Sacclicri, S.J., F.udtdrs ah onnn naevo viudualus 
(Milan, 1733). Saccheri W’as an Italian Jesuit who nnconsriously 
discovered non-]''.Qcli(UMin geometry in the course of his efforts to 
prove Its impossibility. |. ii. LambcTt, Theorie dcr Parallclhnirn 
(17OO): A. M. Legendre, iUi'nients de ^iomrUic (17^4). An aclecjualt* 
j account of the above authois is givc’ii liy P. Staekel and l'\ I'ngel, 
j Die Theorie dcr Paraflelltnten von Fukttd his ant (Jau^s (Lei])7.ig, 
I iti05). The next periotl of time (roughly from iSoo to ccmlains 
l\vc> strt*ams of thought, both of which are esst'iitial to the modern 
I .nialysis of the subject. The. first slrenm is that winch juoduceci the 
j (jj'-coverv ainl investigation of non-Euclidean geonndnes, the second 
stream is that wdiich has prextured the geome try ol position, com- 
prising t>c>th projective? and clest'rii>tivc* gecjinetiv ntd very accurately 
(liscriminateil. 'ihe leading authors on non-li.uchd(*iin geomc*try 
are lx. F. (jRuss, in private letters to Schumacher, c f. Stackcl and 
ICngcI, loc. c/t. ; N. Lobalchewsky, rector of the university <jf Kazan, 
to whom the honour of the eiiective discovery of noivFuclidcan 
geometry must be assigned. IIis first juddication was at Kazan 
in 1826. His various memoirs have been le-cclited by iingel ; 
cf. Urkuuden ear Geschtthle der nuhtruklidi^dicn Geometric by 
Stackcl and F.ngel, vol. i. " Lobatchewsky.'* J. lk»])ai discaiveied 
non-Luclidean geometry appaieiitly in independence of Lobat- 
thew'sky. His memoir was jmblished in 1S31 as an ap]x*ndix to a 
work by his father W. Bolyai, Teniamen juventutem. . . . This 
memoir has been sc*paratcJy tnlited by j. J'Tischauf, Absolute Geometry e 
nach J. Bolyai (I.t‘ipzig, 1S72) ; Ik Kiexnami. Oher die Uyf'vthvstny 
loeUhe der (revmctiie zu Grttnde lichen (1^34) ; cf. (trsamte Wrrkcy a 
tninslatioii in The Collected Papers of W. K. Pliiilord. *11118 is a 
fundamental memoir on the .subject and must rank wiUi the work of 
Lobatclicw'sky. Kiemanu discovered elliptic metrical geometry, 
and Lc^batchevv.sky hyperbolic geometry. A full account of Kie- 
mann'b klcas^ wdth the subsequcTit devclo]>mcnts clue to Clifliird, 
F. Klein and W. Killing, wdll be found in 7 he Boston ( olloquium for 
(Ni»vr York, 1903), article " Forms of Noii-lMiclideaii Space,"* 
by F. S. Woods. A. Cayley, loc. cit. (i«3o), and F. Klein, “ t'ber die 
sogenannlc nichteuklidhschc Geomelrie." Math. Annal. voE. iv. 
and vi, (1S71 and 1872), between tliem elaborated the projective 
theory of di.stance ; H. Helmholtz, " f'bcr die thatsachlicben 
Grundlagen der Gc*omc*trie (1866), and *' ('ber die Thalsachen, die 
der Gcometne zu GniiuJe liegcn ** (i8(>8), both in his Wissenschaftliche 
Abhandlungen, vol. ii., and S. Lie, loc. cil. (x8oo and 1893), between 
them elaborated the groiqi theory of congruence. 

The numberless works Avhirli have been written to suggest equi- 
valent alternatives to Eiirlid’.s parallel axioms may be neglected as 
being of trivial importance, though many of them arc marvels of 
geometric ingi*nuily. 

The second stream of thought confined itself within the circle of 
ideas of Euclidean geometry. Its origin was mainly due to a 
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succession of great Frencli matiiematicians, lor example, G. Monge, 
GromtHne dcsi^yiptive (1800) ; J. V. J’t>iicelet, Traita propriites 
projertives dcs figures (1822) ; M. Chasles, Aperfu hislorique sur 
roriginc et Ic diveloppcment des mithodes cn geometric (Bruxelles, 1837), 
and Traitr de geomitrie mpirieuYc (Paris, 1852) : and many others. 
But the works which have been, ami arc still, of decisive influence on 
thought as a st<jre-hoiise of ideas rehwant to the foundations of 
geometry .ire K. G. C. von Staudt's two works, Geometric der Lage 
(NiirnheVg, 1847) ; and Beitrdgc zur Geometric der Lage (Niirnberg, 
1856, 3rd ed. 1860). 

Ihe fin.al period is characterized by the successful production of 
exact systems of axioms, and by the final solution of problems 
which have occupied mathematicians for two thousand years. The 
successful analysis of the ideas involved in serial continuity is due to 
R. Dedekind, Stetigkeit and irrationale Zahlen (1872), and to G. 
Cantor, Gritndlagen einer altgemeinen ManmgfaUigkeitslehrc (Leipzig, 
1883), aiul Acta math. vol. 2. 

Complete systems of axioms have been stated by M. Pasch, lot. 
cit. : G. Pe.ino, hi. cit. ; M. l*ieri, Uu . (it. ; B. Russell, Primiples of 
Mathematics ; O. Veblen, too, cit. ; and by G. Veron<*se in his treatise, 
I'ondamcnti di geometria (Padua, 1801 ; Cierrn.'in transl. by A. Schepp, 
()rundzuge der Geometric , Leiiizig, 1 804) . Most of the leacling memoirs 
on special questions involved have been cited in the text ; in addition 
there may be mentioned M. Pieri, “ Nuovi principii di geometria 
projettiva complessa,” Trans. Atind. A\ d. Sd. (Turin, iof»5) : 
!•'. Ft. Moore, “ On the Projective Axioms of Geometry,'* Trans. 
.\nier. Math. Sot.., i<)02 ; O. Veblen and W. H. Bussey, “ Junitc 
Projective Cieometries,” 1 runs. Amer. Math. Soc., 1005; A. 15 . 
Kempe, “ On the Relation between the Logical Theory of Classes 
and the Geometrical 'J'heory of i'oints," l‘tor. Lond. Math. Soc., 
i8yo ; J- Royi e, “ The Relation of the Principles of I^gic to the 
r'oundations of (ieometry,” Trcni^. of Amer. Math. Soc., 1905; 
A. Schoenflies, *' tUier die Mdglichkeit einer projectiven Geometrn* 
bei transfiniter (nichtarchimedischer) Massbestimmiing," DeiUsth. 
M.-V. Jahresh., 1906. 

I'^or general exjiositions of the be.irings of the above inve.-.tiga- 
tions, ct. Hon. Bertnind Russell, lor. tit. ; L. Couturat, Les Prinetpes 
dcs mathcmati(iues (P.iris, 1905) ; H. Poincar6, loc. cit. ; Russell 
and Whitehead, Print ipia mathematiia (Cambridge, TTniv. Press). 
'I'he jiliilosophers whose views on sjiace and geometric truth de- 
serve especial study are Descartes, Leibnitz, K.aut and J. S. 

Hill. (A. N. W.) 

GEOPONICI,! or Scriptorcs ret rusticac, the Greek and Roman 
writers on husbandry and agriculture. On the whole the Greeks 
paid less attention than tlie Romans to the .scientific study of 
these subjects, which in classical times they regarded as a branch 
of econoinii’s. Tims Xenophon’s Oeanioniicus (see also Memo- 
rahtlia^ ii. 4) contaitis a eulogy of agriculture and its beneficial 
ethical eflei'ts, and much information is to be tound in the writings 
of Aristotle and bis jiupil Theophrastus. .Miout the same time 
as Xenophon, the philo.soplier Democritus of Abdera wrote a 
treatise I ftp! Peiopyias', freijuenUy quoted and much used by 
the later com])ilers of Geopof/ica (agricultural trcati.ses). Greater 
attention was given to the subject in the .\lexandrian period ; 
a long list of names is given by Varro and ( olumella, amongst 
them Iliero II. and Attains 111. Philometor. Later, Cassiu.s 
Dionysius of Utica translated and abridged the great work of 
the ( arthaginian Mago, which was still further condensed by 
Diophanes of Nicaea in Bithynia for the use of King Deiotarus. 
PTom these and similar works Cassianus Bassus (q.v.) compiled 
his Geoptmica. Mention may also be made of a little w^ork 
Ilepl VttapyLKMv by Michael Psellus (printed in Boi.s.sonade, 
Auecdola Graeca, i.). 

The Romans, aware of the nece.ssitv of maintaining a numerous 
and thriving order of agriculturi.sts, from vcr>' early times 
endeavoured to instil into their eountrvmien both a theoretical 
and a practical kr^^wledge of the subject. The occupation of 
the farmer was regarded as next in importance to that of the 
.soldier, and distinguished Romans did not disdain to practise 
it. In furtherance of this object, the great work of Mago was 
translated into Latin by order of the senate, and the cider Cato 
wrote his Dc agri cidtimi (extant in a very corrupt state), a 
simple rex'ord in homely language of the rules obser\'ed by the old 
Roman landed proprietors rather than a theoretical treatise. 
He was followed by the two Sasernae (father and son) and Gnaeus 
Tremellius Scrofa, whose works are lost. The learned Marcus 
Terentius Varro of Reate, when eighty years of age, composed 
his Refi4m rusUcarum, lihri tres. dealing with agriculture, the 

^ The latinized form of a non-existent rcwTortxof, used for 
convenience. 


rearing of cattle, and the breeding of fi.shes. He was the first to 
.systematize what had been written on the subject, and supple- 
mented the labours of others by practical experience gained 
during his travels. In the Augustan age Julius Ilyginus wrote 
on farming and bee-keeping, Sabinus Tiro on horticulture, and 
during the early empire Julius Graecinus and Julius Atticus on 
the culture of vines, and Cornelius Celsus (best known for his 
De medicina) on farming. The chief work of the kind, however, 
is that of Lucius Junius Moderatus Columella {q.v.). About the 
middle of the 2nd century the tw'o Quintilii, natives of Troja, 
wrote on the subject in Greek. It is remarkable that ('olumella’s 
work exercised less influence in Rome and Italy than in southern 
Gaul and .Spain, where agriculture became one of the principal 
subjects of instruction in the superior educational establishments 
that were springing up in those countries. One result of this was 
the preparation of manuals of a popular kind for use in the schools. 
In the 3rd century Gargilius Martialis of Mauretania compiled 
a Geoponica in which medical botany and the veterinary art 
were included. The De re rtisiica of Ralladius (4th century), in 
fourteen books, which is almost entirely borrowed from Columella, 
is greatly inferior in style and knowledge of the subject. It is a 
kind of farmer's calendar, in which the clifTerent rural occupations 
are arranged in order of the months. The fourteenth book 
(on forestry) is wTitten in elegiacs (85 dislichs). Tlie w'hole of 
Palladius and considerable fragments of Martialis are extant. 

The best edition of the Scriptores fei rustiiae Ls hy J. G. Schneider 
(1794-1797), and the wholt* subject is exhaustively treated by 
A. Magerstedt, Bilder aus der romischen Landwirtschaft (1838- 
1863); sec also Teuft(‘l-Schwahc, Hist, of Roman Literature ^ 54; 
C. F. Bahr in Frsch and Ciriiher's Allgemcine EnLyktopadie. 

GEORGE^ SAINT (d. 303), tlie patron .saint ot England, Aragon 
and Portugal. According to the legend given by Aletaphrastcs 
the Byzantine hagiologisl, and substantially repeated in the 
Roman Acta sanctorum and in the Spanish breviary, he was born 
in C'appadocia of noble C'hristian parents, from wdiom he received 
a careful religious training. Other accounts place his birth at 
Lydda, but preserve his Cappadocian parentage. Plaving em- 
braced the profession of a soldier, he rajiidly rose under Dio- 
cleTian to high military rank. In Persian Armenia hii organized 
and energized the Christian community al I’rmi (Urumiah), 
and even visited Britain on an imperial expedition. When 
Diocletian had begun to manifest a pronounced hostility towards 
Christianity, George sought a personal interview with him, in 
which he made deliberate profession of his faith, and, earnestly 
remonstrating against tlie persecution which had begun, resigned 
his commission. He was immediately laid under arrest, and 
after various tortures, finally put to death at Nicomedia (liis body 
being afterwards taken to Lydda) on the 23rd of April 303. His 
festival is observed on that anniversary by the entire Roman 
Catholic ('hurch as a semi-duplex, and by tin: Spanish Catholics 
as a duplex of the first class with an ocUive. The day is also 
celebrated as a ]nincipal feast in the Orthodox Eastern Church, 
where the saint is distinguLshed by the titles puyaXopMpTvp aiul 

TpoTTaiotfiopo^, 

The historical basis of the tradition is ])articularly unsound, 
there being two claimants to the name and honour. Eusebius, 
Ilui. ecd. viii. 5, writes : “ Immediately on the promulgation 
of the edict (of ilioclctian) a certain man of no m.ean origin, but 
highly esteemed for his temporal dignities, as soon as the decree 
was published against the churches in Nicomedia, .stimulated 
by a divine zeal and excited by an ardent faith, took it as it was 
openly placed and posted up for public inspection, and lore it 
to shreds as a most profane and wicked act. I'his, too, was 
done when the two Caesars were in the city, the first of whom 
was the eldest and chief of all and the other held fourth grade of 
the imi>erial dignity after him. But this man, as the first that 
was distinguished there in this manner, after enduring what 
was likely to follow an act so daring, preserved his mind, calm 
and serene, until the moment when his spirit fled.” Rivalling 
this anonymous martyr, who is often supposed to have 
been St (}corge, is an earlier martyr briefly mentioned in the 
Chronicon Pascale : “ In the year 225 of the Ascension of our 
Lord a persecution of the Christians took place, and many 
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suffered martyrdom, amonjr whom also the Holy George was 
martyred.” 

Two Syrian church inscriptions bearing the name, one at Ezr’a 
and the other at Shaka, found by Burckhardt and Porter, and 
discussed by J. TIogg in the Trmisactions of the Royal Literary 
Society y may with some probability be assigned to the middle 
of the 4th century. Calvin impugned the saint's existence 
altogether, and Edward Reynolds (1599-1676), bishop of Norwich, 
like Edward Gibbon a century later, made him one with George 
of Laodicea, called “the Cappadocian,” the Arian bisliop of 
Alexandria (see George of Laodicea). 

Modern criticism, while rejecting this identification, is not 
unwilling to accept the main fact that an officer named Gcorgios, 
of high rank in the army, suffered martyrdom probably under 
Diocletian. In the canon of Pope Gelasiiis (494) George is 
mentioned in a list of those “ whose names arc justly reverenced 
among men, but whose acts are known only to God," a statement 
which implies that legends had already grown up around his 
name. The caution of Gelasiiis was not long preserved ; Gregory 
of Tours, for example, asserts that the saint’s relics actually 
existed in the French village of Lc Maine, where many miracles 
were wrought by means of them ; and Bede, while still explaining 
that the Gesta Georj^ii arc reckoiu'd apocryphal, commits himself 
to the statement that tlie martyr was beheaded under Dacian, 
king of Persia, whose wife Alexandra, howevei, adhered to the 
Christian faith. The great fame of George, who is reverenced 
alike by l^astern and Western Christendom and by Mahom- 
medans, is due to many causes. He W'as martyred on the eve 
of tlie triumph of ('liristianity, his shrine was reared near the 
sc(‘ne of a great (Jrcek Ic'gend (I’erseus and Andromeda), and 
his relics wlien removed from Lydda, where many |)ilgrims had 
visited them, to Zorava in the Hauran served to impress his fame 
not onl}^ on the Syrian population, but on their Moslem con- 
{juerors, and again on the ('rusaders, who in grateful memory 
of the saint's intervention on their behaif at Antioch built a new 
cathedral at Lydda to take the place of the churih dcstroy(‘d 
by the Saracens. This ('nthedral was in turn destroyed by 
Saladin. 

The connexion of St George with a dragon, familiar since the 
Golden Legend of Jacobus de Voragine, (‘an be traced to the 
close of the 6th century. At Arsuf or Joppa — neither of them 
far frpm Lydda — Perseus had slain the s(*.a - monster that 
threatened tlie virgin Andromeda, and George, like many another 
Christian saint, entered into tlie inheritance of veneration pre- 
viously enjoyed by a pagan hero.^ The exjdoit thus attaches 
itself to the very common Aryan myth of the sun-god as the 
conqueror of the powers of darkness. 

The popularity of St George in England has never reached 
the height attained by St Andrew in Scotland, St David in Wales 
or St Patrick in Ireland. The council of Oxford in 1222 ordered 
that his feast should be kept as a national festival ; but it was 
not until the time of Edward 111 . that he was made patron of 
the kingdom. 7 ’he republics of Genoa and Venice were also 
under his protection. 

Sec P. Heylin, The History of , S. George of Cappadocia (164 r) ; 
S. Baring-Gould, Curious Myths of the Middle Ages : l*'r. G6rri-s, 
“ Der Ritter St (icorg in der (ieschichte, Lcgende uiul Kunsl " {Zeil- 
schrift fur wisscnshaftliche Theologie, xxx., 18^7, lleft i.) ; E. A. W. 
Budge, The Martyrdom and Miracles of St George of Cappadoiia \ 
tlie Coptic t(^xts €‘dited with an English translation (18H8) ; 

Acta Sancti, hi. 101 ; E. O. Gordon, Saint George (1907) ; M. II. 
Bulloy, St George for Merrie England (1908). 


* G. A. Smith {Hist. Geog. of Holy Land^ p. 164) points out another 
coincidence. " The Mahommedans who usually identify St George 
with the prophet h.lijali, at Lydda confound his legend with one 
about Christ himself. Tlicir name for Antichrist is Dajjal, and they 
liavc a tradition that Jesus will slay Antichrist by the gate of Lvflfia. 
The notion sprang from an ancient bas-relief of George* and the 
Dragon on th<* Lydda church. But Dajjal may be denvccl, by a 
very common confusion between n and /, from Dagon, whose name 
two neighbouring villages bear to this day, while one of the gates of 
Lydda used to be called the Gate of T^agbn. It i.s a curiou.s proce.ss 
by which the mon.ster that symbolized heathenism conquered by 
Christianity has been evolved out of the first great rival of the God of 
Israel. 
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GEORGE I. [George Louis] (1660-1727), king of Grciit Britain 
and Ireland, bom in 1660, w‘as heir through his fatlu^r lirnest 
Augihstus to the hereditary lay bishopric of Osnabruck, and to 
the duchy of falenberg, wliiih formed one portion of llui Hano- 
verian possessions of the house of Brunswick, w'hilst he secured 
the reversion of the other portion, the duchy of Celle or Zell, 
by his marriage (1682) with the heiress, his cousin Sophia 
Dorothea. I'hc marriage was not a happy one. The morals 
of German courts in the end of the 17th century took their tone 
from the .splendid profligacy of Versailles. Jt heeame the 
fashion for a prini'e to anui.se himself with a mistress or more 
frequently with many mistresses simultaneously, and lie was 
often content that the mistresses whom lie favoured should be 
neither beautiful nor witty. George l.ouis followed tlie usual 
course. Count Konigsmark — a handsome adventurer — seized 
the opportunity of paying court to the deserted wile. Conjugal 
infidelity was held at Hanover to be a privilege of the male sex. 
C'oiint Konigsmark was assassinated. Sophia Dorothea was 
divorced in 16(^4, and remained in seclusion till her death in 
1726. When George IV., her descendant in the fourth genera- 
tion, attempted in England to call his witc to account for sins ol 
wdiich he was himself notoriously guilty, free-s])oken public 
opinion reprobated the offence in no measured terms. But in 
the Germany of the 17th c'entiiry all free-spoktui jnililic ojiinion 
had been crushed out by the misery of the Thirty \’ears' War, 
and it was understood that jirinccs wen* to arrange their di»meslic 
life according to their own pleasure. 

The priru'c's father did much to raise the dignity of liis family. 
By sending help to the emperor wdien he was struggling against 
the French and the 'I’urks, he obtained the grant of a ninth 
electorate in i6(>2. His marriage witli vSophia, the youngest 
daughter of Elizabeth the daughter of James i. of laigland, 
was not one which at first seemed likely to confer any prospect 
of advan('ernent to his family. But thoiigli there were many 
persons wIkxsc birth gave them better claims tlian she had to the 
EnglLsh crown, she found hers(*lf, ujion the dealli ol the duke of 
(jlouc(‘s1(*r, the next Protestant heir after Anne. 'J’he Act of 
Settlement in 1701 seicured the inhcTilance to herself and her 
descendants. Being old and unambitious she rather permitted 
lierself to be burthened with the honour than thrust herself 
forw'ard to meet it. Her son Geoi^c took a deeper interest in 
the matter. In his youth lie had fought with detiTinined courage 
in the wars of William HI. Succeeding to llu* elec torate on liis 
father's death in ihg8, he had sent a wiJcome reinlon'emeiit 
of Hanoverians to fight under Marlborough at Blenheim. With 
prudent persistence he attached him.seli closely to the W'higs 
and to Marlborough, refusing I'ory offers of an independent 
command, and receiving in return for his fidelity a guarant(‘e by 
the Dutch of his siKTession to England in the Barrier tn‘aty of 
1709. In 3714 when Anne W'as growing old, and Jfolinghroke 
and the more reckless Tories were coquetting wn'tli the son of 
James IJ., the Whigs invited George’s eldest son, \vh() was duke 
of (Cambridge, to visit England in order to be on the spot in case 
(if need. Neither the c-lector nor his mother approved of a step 
w'liicli was likely to alienate tlie queen, and whic h was specially 
distiisleful to himself, as he was on very bad terms with Iiis son. 
Vet they did not set thern.selvcs against the strong wish of the 
party to which they looked for support, and it is possible that 
troubles would have arisen from any attempt to carr>^ out the 
plan, if the deaths, first of the electress (May 28) and then of the 
queen (August 1,1714), had not laid open George's way to the*, 
succession without further effort of his ow^n. 

In some respects the position of tlie new king was not unlike 
that of William TIT. a quarter of a century before. Both 
sovereigns were foreigners, with little knowledge of Englisli 
politics and little interest in English legislation. Both sovc'reigns 
arrived at a time when party spirit had been running high, and 
when the task before the ruler was to still the waves of contention. 
In spite of the difference between an intellectually great man 
and an intellc^ctiially .small one, in spite too of the difference 
between the king who began by choosing his ministers from 
1)0 th parties and the king who persisted in choosing his ministers 

\'i. 24 
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from only one, the work of pacification was accomplished by 
George even more thoroughly tlian by William. 

(Jeorge 1 . was for Innate in arriving in England when a great 
military struggle had come to an end. He had therefore no 
reason to call upon the nation to make great sacrifices. All 
that he wanted was to secure for himself and his family a high 
position which he hardly knew how to occupy, to fill the pockets 
of his (ierman attendants and his German mistresses, to get 
away as often as possible fn^m the uncongenial islanders whose 
language he was unable to speak, and to use the strength of 
England to obtain petty advantages for his German principality. 
In order to do this he attaclicd himself entirely to the Whig 
party, though he refused to place himself at the dispo.sal of its 
leaders, lie gave his confidence, not to Somers and Wharton 
and Marlborough, hut to Stanhope and Townshend, the states- 
men of the second rank. At first he seemed to be playing a 
dangerous game, 'fhe 'J ories, whom he rejected, were numerically 
superior to their adversaries, and were strong in the support 
of the country gentlemen and the country clergy. The strength 
of the Whigs lay in the towns and in the higher aristocracy. 
Below both parties lay the muss of the nation, which cared 
nothing for politics except in special seasons of excitement, 
and which asked only to be let alone. In 1715 a Jacobite in- 
surrection in the north, supported by the appearance of the 
Pretender, the son of James 11 ., in Scotland, was suppressed, 
and its suf)pression not only gave to the government a character 
of stability, l)ut displayed its adversaries in an unfavourable 
light as the disturbers of the peac'e. 

I wen this advantage, however, would have lK‘en throwm 
away if tlu* Whigs in power had continued to be animated by 
violent ])artv spirit. What really happened was that the Tory 
leaders were excluded from office, hut that the principles and 
prejudices of the 'lories were admitted to their full weight in the 
policy of the government. The natural result followed. The 
leackirs to whom no regard was paid continued in oppo.sition. 
The rank and file, who would personally have gained nothing 
by a party victor)', were conciliated into quiescence. 

This mingling of two policies was conspicuous both in the 
foreign and the domestic actions of the reign, in the days of 
Queen Anne the Whig party had advocated L he continuance 
of war with a view to the, complete humiliation of the king of 
France, whom they feared as the protector of the Pretender, 
and in whose family connexion with the king of Spain they saw 
a danger for England. 'J'he 'l ory party, on the otlier hand, had 
been tlie authors of the peace of Utrecht, and held tliat France 
was sufficiently depressed. A fortunate concurrence of ('ircum- 
stances enaliled George’s ministers, by an alliance with the 
regent of France, the diike of Orleans, to pursue at the .same time 
the Whig policy of separating France from Spain and from the 
cause of the Pretender, and the Eory policy of the maintenance 
of a good understanding with their neighbour across the Channel. 
The same eclecticism was discernible in the proceedings of the 
home govcrnmimt. The Whigs were ccjnciliated by the re|)eal 
of the Schism Act and the Occiisional Conformity Act, whilst 
the Tories were conciliated by the maintenance of the 'Pest Act 
in all its vigour. The satisfaction of the masses was increased 
by the general well-being of the nation. 

Very little of all that was thus accomplished was directly 
owing to George f. The policy of the reign is the policy of his 
ministers. Stanhope and Townshend from 1714 to 1717 were 
mainly occupied with the defence of the Hanoverian settlement. 
After the dismi>sal of the latter in 1717, Stanhope in conjunction 
with Sunderland took up a more decided Whig policy. The 
Occasitinal Conformity Act and the Schism Act were repealed 
in 1719. But the wish of the liberal Whigs to modify if not to 
repeal the 'Pest Act remained unsatisfied. In the following 
year the bursting of the South Sea bubble, and the subseciuent 
deaths of Stanhope in 1721 and of Sunderland in 1722, cleared 
the way for tlie accession to power of Sir Robert Walpole, to 
whom and not to the king was due the conciliatory policy which 
quieted Tory opposition by abstaining from pushing Whig 
principles to their legitimate consequences. 


Nevertheless something of the honour due to Walpole must 
be reckoned to the king's credit. It is evident that at his acces- 
sion his decisions were by no means unimportant. The royal 
authority was still able within certain limits to make its own 
terms. 'Pliis support was so necei-sary to the Whigs that they 
made no resistance when he threw aside their leaders on his 
arrival in England. When by his personal intervention he 
dismissed Townshend and appointed Sunderland, he had no 
such social atid parliamentary combinatiim to fear as that which 
almost mastered his great-grandson in his struggle for power. 
Jf such a combination arose before the end of his reign it was 
owing more to his omitting to fulfil the duties of his station than 
from the necessity of the case. As he could talk no English, 
and his ministers could talk no German, he absented himself 
from the meetings of the cabinet, and his frequent absences 
from England and his want of interest in English politics 
strengthened the cabinet in its tendency to assert an independent 
position. Walpole at last by his skill in the management of 
parliament rose as a subject into the almost royal position denoted 
by the name of prime minister. In connexion witli Walpole 
the force of wealth and station established the Whig aristocracy 
in a point of vantage from which it was afterwards dilficult 
to dislodge them. Yet, though George had allowed the power 
which had been exercised by William and Anne to slip through 
his bands, it was understood to the last that if he chose to exert 
himself he might cease to be a mere cipher in the conduct of 
affairs. As late as 1727 Bolingbroke gained over one of the king\s 
mistresses, the duchess of Kendal ; and though her support of 
tlie fallen Jacobite took no effect, W^alpole was not without fear 
that her reiterated entreaties would lead to his dismissal. I'he 
king's death in a carriage on his way to Hanover, in the niglit 
between 10th and iilh June in the same year, put an end to 
these apprehensions. 

His only children were his successor George 11 . and Sophia 
Dorothea (1687-1757), who married in 1706 Frederick William, 
crown prince (afterwards king) of Prussia. She was the mother 
of Frederick the Great. (S. R. G.) 

See the stariclcU*d English historii*s. A recent j)opular work is 
L. Melville's The First George tn liunover and England (iyo8). 

GEORGE 11. [(ieorge Augustus] (1683-1760), king of Great 
Britain and Ireland, the only son of George 1., was bom in 1683. 
In 1705 he married W'ilhelmina Caroline of Anspach. In 1706 
he was created earl of Cambridge. In 1708 he fought bravely 
at Oudenarde. At his father’s accession to the English throne 
he was thirty-one years of age. He was already on bad terms 
with his father. The position of an heir-apparent is in no case an 
easy one to fill with dignity, and the ill-treatment of the prince's 
mother by his father was not likely to strengthen in him a 
reverence for paternal authority. It was most unwillingly that, 
on his first journey to Hanover in 1716, George I. appointed the 
prince of Wjdes guardian of the realm during his absence. In 
1717 the existing ill-feeling ripened into an open breach. At 
the baptism of one of his children, the prince selected one god- 
father whilst the king persisted in selecting another. The young 
man spoke angrily, was ordered into arrest, and was subsequently 
commanded to Iciive St James’s and to be excluded from all 
court ceremonies. The prince took up his residence at Leicester 
House, and did everything in his power to support the opposition 
against his father’s ministers. 

When therefore George 1 . died in 1727, it was generally supposed 
that Walpole would be at once dismissed. The first direction 
of the new king was that Sir Spencer (ompton would draw up 
the speech in which he was to announce to the privy council his 
accession. Compton, not knowing how to set about his task, 
applied to Walpole for aid. Queen Caroline took advant^e 
of this evidence of incapacity, advocated Walpole’s cause with 
her husband and procured his continuance in office. This 
curious scene was indicative of the course likely to be taken by 
the new sovereign. His own mind was incapable of rising above 
the merest details of business. He made war in the spirit of a 
drill-sergeant, and he economized his income with the minute 
regularity of a clerk. A blunder of a master of the ceremonies 
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in marshalling tlie attendants on a levee pul him out of temper, 
lie took the greatest pleasure in counting his money piece by 
piece, and he never forgot a date. lie was above all things 
methodical and regular. “He seems/’ said one who knew him 
well, “ to think his having done a thing to-day an unanswerable 
reason for his doing it to-morrow.’’ 

Most men so utterly immersed in details would be very 
imj)racticablc to deal with. They would obstinately refuse to 
listen to a wisdom and prudence which meant nothing in their 
ears, and which brought home to them a sense of their own 
inferiority. It was the happy peculiarity of (ieorge II. that he 
was exempt from this failing, lie seemed to ha\ e an instinctive 
understanding that such and such persons were either wi.scr or 
even stronger than himself, and when he laid once discovered that, 
he gave way with scarcely a struggle. Thus it was that, though 
ill his domestic relations he was as loose a liver as hi.s father had 
been, he allowed himself to be guided by the wise but unobtrusive 
counsels of his wife until her death in 17.^7, iind that when once 
he I'ad recognized Waljicjle’s superiority he allowed himself to 
be giiid(ul by the political sagacity of the great minister. It is 
dillicult to exaggerate the importance of .sucii a temper upon the 
dcA'eloprnent of the constiLulion. The apathy (d the nation in 
all but the most exciting political () nest ions, fostered by the 
cak'ulatcd conservatism ot VValjiole, had thrown power into the 
liands of the great landowners. They maintained their auihorily 
by supporting a minister who was ready to make use of corrup- 
tion, wherever corruption was likely to be usc'fiil, and who could 
veil over the baseness of the means whicli he employed by his 
talents in debate and in finance. To shake off a combination 
so strong would not have been easy. (leorge 11 . sul unit ted to 
it wdth(»ut a struggle. 

So strong indeed had the Whig aristocTacy grown that it 
began to lose its cohesion. W alpole wasdetermined tomonopolize 
power, and he dismissed from olhce all who ventured to oppose 
him. An opposition formidable in talents was gradually formed, 
in its composite ranks wore to he found Tories and discontented 
Whigs, discarded ofhcial hacks who were hungry ior the emolu- 
ments of office, and youthful purists who fancied that if Walpole 
were removed, bribes and pensions would cease to be attractive 
to a corrupt generation. Behind thorn was Bolingbrokc, excluded 
from parliament but suggesting every party rnos'c. In 1737 the 
opposition acquired the support of Frederick, prince of Wales. 
The ybung man. weak and headstrong, rebelled against the 
strict discipline exacted by his father. His marriage in 1736 
to Augusta of Saxony brought 011 an open quarrel. In 1737, 
just as the princess of Wales was about to give birth to her first 
child, she was hurried away by her husband from Hampton 
(V)urt to St James’s Palace at the imminent risk of Iier life, 
simply in order that the princt; might show' his spite to his father 
who had provided all necessary attendance at the former place. 
George ordered his son to ciuit St James’s, and to absent himself 
from court. Frederick in disgrace gave the support of his name^, 
and he had nothing else to give, to the opposition. Later in the 
year 1737, on the 20th of November, Queen Caroline died. In 
1742 Walpole, weighed down by the unpopularity both of his 
reluctance to engage in a war with Spain and of his supposed 
remi.ssness in conducting the operations of that war, was driven 
from office. His successors formed a composite ininist ry in which 
Walpole’s old colleagues and Walpole’s old opponents were, alike 
to be found. 

The years which followed settled conclusively, at least for this 
reign, the constiUitional question of the power of appointing 
ministers. The war between Spain and England had broken 
out in 1739. In 1741 the death of the emperor C harles VI. 
brought on the war of the Austrian succession. The position of 
(ieorge II. as a Hanoverian prince drew him to the side of Maria 
Theresa through jealousy of the rising Prussian monarch)'. 
Jealousy of France led England in the same direction, and in 
1741 a subsidy of £300,000 was voted to Maria Theresa. The 
king himself went to Germany and attempted to carr)'' on the 
war according to his own notions. Those notions led him to 
regard the safety of Hanover as of far more importance than 
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the wishes of England, blinding tliat a I’rencli army was about 
to march upon his German states, he concluded with France a 
treaty of neutrality ior a year without consulting single lOnglish 
minister. Jn Ehigland the news was received with feelings of 
disgust. 'Fhe expenditure ol linglisli money and troops was to 
be Ihnnvn uselessly away as soon as it appe;tred that Hanover 
was in the slightest danger. Jn 1742 Walpole was no longer in 
olfice. ].ord U ilmington, the nominal head of the ininistry, w'as 
a mere cipher. The ablest and most energetic of his colleagues, 
Lord Carteret (afterwards Granville), attached himself specially 
to the king, and sought to maintain himself in power by his 
special favour and by brilliant aehievenicnts in diploinaev. 

lu part at least by C’arteret's mediation the peace of Ifreslau 
was signed, by w hich Maria 'J'heresa ceded Sih'sia to h'n derii'k 
(July 2S, 1712). 'riuis relieved on her northern frontier, .she 
struck out vigorously towards the west. Jkivaria was overrun 
by her troops. In tlie beginning of 1743 one i^'reneh army was 
driven across the Rhine. On June 27th another jM-ench army 
was deleated by Geoige il. in person at DeltingiMi. N’icuay 
brought elation to Maria 'I’heresa. Her war of delerw'e was 
turned into a w^ar of vengeance. Bavaria was to he annexed. 
The French frontier was to he driven back. Giorge II. and 
Gartcrct after .some liesitation plact*fl thernscl\'cs on her sidf*. 
Of the public opinion of the political classes in Juigland they 
took no thought. Hanoverian troops were indeed to be enlplo^ ed 
in the war, but thciy were to be taken into Jirilish pa)', ('ollisions 
between JJritish and Hanoverian officers w'ere frecpient. A 
storm arose against the ])referenee shown to Hanoverian 
interests. AftcT a brief struggle Carteret, having become 
Lord Gran\ille by his mother's death, was (lri\'en from oflice, 
in November 1^44. 

Henry relhain, who had become prime niiitister in the jmreding 
year, thus .saw himself established in ])ower. By the aceeplanci* 
of this ministry, the king acknowle'dged that the function ol 
choosing a ministry and directing a policy had i)assed from his 
hands. In 17.15 inelcid he recalled Gianville, but a lew tlavs 
were sutficient to convince Jiim of the lutility of his att(‘mp!, and 
theeflort to exclude Pitt at a later time proved e(]ually fruitless. 

Important as were the events of the remainder of ihc rtign, 
therefore, tluy can harrlly be grouped round the name of Ch'orge 
II. The resistance to the invasion of the Young J’rctender in 
17.45, the peace of Ai\ la-Cdupelle in j 74S, the great war ministry 
ot I'itt at the close of the reign, did not rece ive Ihcir inifiul.se from 
liim. lie had indeed done his best to exclude Pitt from olfice. 
He disliked him on aeeoimt of his opposition in former years to 
the sacrifices demanded by the Hanoverian eonne.xion. W hen 
in 1756 Pitt became secretary of slate in the Devonshite ailminis* 
tration, the king bore the yoke with difficult)'. Early in the ne.\t 
year he complained of Ifilt's long speeches as being above his 
('omprehension, and on April 5, 1757, he dismi.sscd him, only 
10 lake liiin back shortly after, when Ifitt, coalescing w'ith 
Newcastle, became master of the .situation. Before Pitt’s dis- 
missal (ieorge II. had for once an opportunity of placing hiirisell 
on the popular side, though, as was 1 be ca.se of his grandson during 
the AmeriCiTn war, it was when tlie popular side happened to be 
in the wrong, in the true spirit of a martinet, he wished to see 
Admiral JJyng executed. Jfitt urged the wish of the House of 
(ommons to have him pardoned. “ Sir,” n j»liecl the king, “ you 
have taught me to look for the sense of my subjects in imothtT 
place than in the Ihaise of ('ommons." When George Jl. died 
in 1760, he left behind him a settled understanding that the 
monarchy was one of the least f)f the forces by w'hich the p()li('y 
of the country was directed. 'I’o this end he had contributed 
much by hi.s disregard of JCnglish ojiinion in 1743; hut it miiy 
fairly be added that, but for his rcadine.ss togi^T w'ay to irresistible 
adversaries, the struggle might have been far more bitter and 
severe than it w'as. 

Of the connexion between Hanover and England in this reign 
two memorials remain more pleasant to contemplate than the 
records of parliamentary and ministerial intrigues. With the 
support of George IT., amidst the derision of the E'nglish fasln\jn- 
able world, the Hanoverian Handel produced in England those 
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masterpieces which have ^?iven delight to millions^ whilst the 
foundation of the university of (Jottingen by the same king 
opened a door through which English political ideas afterwards 
penetrated into Germany. 

(ieorge II. had three sons, — Frederick Louis (1707-1751); 
George William (1717-1718); and William Augustus, duke of 
Cumberland (172 1-1765) ; and five daughters, Anne (1709-1759), 
married to William, prince of Orange, 1734 ; Amelia Sophia 
Eleonora (1711-1786); Elizabeth Caroline (1713-1757); Mary 
(1723-1772), married to Frederick, landgrave of Hesse-Cassel, 
1740; Louisa (1724-1751), married to Frederick V., king of 
Denmark, 1743. (S. R. G.) 

Sec I^rd Hervey, Memoirs of the Rei^n of George //., cd. by J. W. 
Crokcr (3 vols., LoncIiJii, 1884) ; Horace Walpole, Mem. of the Reign 
of George 77 ., with notes by Lord Holland (j vols., 2nd ed., 1847). 

GEORGE III. (George William Frederick] (1738-1820), king 
of (ircat Britain and Ireland, son of PYederick, prince of Wales, 
and grandson of George IL, wdiom he succeeded in 1760, was born 
on die 4th of June 1738. After his father’s death in 1751 he had 
been educat(^d in seclusion from the fashionable world under 
the care of his mother and of her favourite counsellor the earl 
of Bute. He had been taught to revere the maxims of Boling- 
broke’s “ Patriot King,” and to believe that it was his appointed 
task in life to break the power of the Whig houses resting upon 
extensive projierty and the influence of patronage and corruption. 
I'hat power had already been gravely shaken. The Whigs 
from their incompetency were obliged when the Seven Years’ 
War broke out to leave its management in the hands of William 
Pitt. 'I'he nation learned to applaud the great war minister 
who succeeded where others had failed, and whose immaculate 
purity put to shame the ruck of barterers of votes for places and 
pensions. 

In some sort the work of the nt!W king was the continuation 
of the work of J*itt. But: his methods were very different. He 
did not appeal to any widely spread feeling or prejudice ; nor 
did he disdain the use of the arts which had maintained his 
opponents in power. I’he patronage of the crown was to be 
nnilly as well as nominally his own ; and he calculated, not 
without reason, that men would feel more flattered in accepting 
a place from a king than from a minister. I’he new^ Toryism of 
wliich he was the loundt*r was no recurrence to the Toryi.sm of 
the days of C'harles 11 . or even of Anne. The question of the 
amount of toleration to be accorded to Dissenters had been 
cntir(*ly laid aside. The point at issue was whether the crown 
should be replaced in tht^ position which (ieorge 1. might have 
occupied at the beginning of his reign, selecting the ministers 
and influencing the deliberations of the cabinet. For this struggle 
George HI. possessed no inconsiderable advantages. With an 
inflexible tenacity of purpose, he was always ready to give way 
when resistance was really hopeless. As the first English-born 
sovereign of his house, speaking from his birth the language of 
his subje(‘ts, he found a way to the hearts of many who never 
regarded his predecessors as other than foreign intruders. 
I'he contrast, too, between the pure domestic life which he led 
w'itli his wife C'harlotte, whom he married in 1761, and the 
habits of three generations of his house, told in his favour with 
the vast majority of his subjects. Even his marriage had been 
a sacrifice to duty. Soon after his accession he had fallen in love 
with Uidy Sarah Lennox, and had been observed to ride morning 
by morning along the Kensington Road, from which the object 
of his affections was to be seen from the lawm of Holland House 
making hay, or engaged in some i>ther ostensible employment. 
Before the year was over Lady Sarah appeared as one of the 
queen’s bridesmaids, and she was herself married to Sir (’harles 
Bunbury in 1762. 

At first cvety'lhing seemed easy to him. Pitt had come to 
be regarded by his own c()lle;igues as a minister who would pursue 
w^ar at any price, and in getting rid of Pitt in 1761 and in can^dng 
on the negotiations which led to the peace of Paris in 1762, the 
king was able to gather round him many persons who would not 
be willing to acquiesce in any permanent change in the system 
of government. With the signature of the peace his real diffi- 


culties began. The Whig houses, indeed, were divided amongst 
themselves by personal rivalries. But they were none of them 
inclined to let power and the advantages of power slip from their 
hands without a struggle. For some years a contest of influence 
w^as carried on without dignity and without any worthy aim. 
I’he king was not strong enough to impose upon parliament a 
ministry of his own choice. But he gathered round himself a 
body of dependants known as the king’s friends, who were secure 
of his favour, and who voted one way or the other according 
to his wishes. Under these circumstances no ministry could 
possibly be stable ; and yet every ministry was strong enough 
to impose some conditions on the king. Lord Bute, the king’s 
first choice, resigned from a sense of his own incompetency in 
1763. George Grenville was in office till 1765 ; the marquis of 
Rockingham till 1766 ; Pitt, becoming earl of Chatham, till 
illness compelled him to retire from the conduct of affairs in 
1767, when he was succeeded by the duke of Grafton. But a 
struggle of interests could gain no real strength for any govern- 
ment, and the only chance tin? king had of effecting a permanent 
change in the balance of power lay in the possibility of his 
associating himself with some phase of strong national feeling, 
as Pitt had associated himself with the war feeling caused by 
the dissatisfaction spread by the weakness and ineptitude of his 
predecessors. 

Such a chance was offered by the question of the right to tax 
America. The notion that England was justified in throwing 
on America part of the expenses caused in the late war was 
popular in the country, and no one adopted it more pertinaciously 
than George 111 . At the bottom the position which he assumed 
was as contrary lo the principles of parliamentary government 
as the encroachments of Charles 1 . had been. But it was veiled in 
the eyes of luiglishmen by the prominence given to the pow'cr 
of the British parliament rather than to the power of the British 
king. In fact the theory of parliamentary government, like most 
theories after their truth has long been universally acknowledged, 
had become a superstition, l^arliamcnts were held to be properly 
vested with authority, not because they adequately represented 
the national will, but simply because they were parliaments. 
There were thousands of people in England to whom it never 
occurred that there was any good reason why a British parliament 
should be allowed to levy a duty on tea in the I.ondon docks 
and should not be allowed to levy a duty on tea at the wharves 
of Boston. Undoubtedly (ieorge 111 . derived great strength 
from his honest participation in this mistake, ('ontending under 
parliamentary forms, he did not wound the susceptibilities of 
members of parliament, and when at last in 1770 he appointed 
Lord North — a minister of his own selection — prime minister, 
the object of his ambition was achieved with the concurrence of a 
large body of politicians who had nothing in common with the 
servile band of the king’s friends. 

As long as the struggle with America was carried on with any 
hoi:)e of success they gained that kind of support which is always 
forthcoming to a government wdiich shares in the errors and 
prejudices of its subjects. The expulsion of Wilkes from the 
House of Commons in 1769, and the refusal of the House to accept 
him as a member after his re-election, raised a grave constitutional 
question in which the king w’as wholly in the wrong ; and Wilkes 
was popular in London and Middlesex. But his case roused 
no national indignation, and when in 1774 those sharp measures 
were taken with Boston which led to the commencement of the 
American rebellion in 1775, the opposition to the course taken 
by the king made little way either in parliament or in the country. 
Burke might point out the folly and inexpedience of the proceed- 
ings of the government, ('hatham might point out that the true 
spirit of English government was to be representative, and that 
that spirit was being violated at home and abroad. George 111 ., 
who thought that the first duty of the Americans was to obey 
himself, had on his side the mass of unreflecting Englishmen who 
thought that the first duty of all colonists was to be useful and 
submissive to the mother-countr)'. The natural dislike of every 
country' engaged in war to see itself defeated was on his side, 
and when the news of Burgoyne’s surrender at Saratoga arrived 
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in 1777, subscriptions of money to raise new regiments poured 
freely in. 

In March 1778 the French ambassador in London announced 
that a treaty of friendslup and commerce had been concluded 
between France and the new United States of America. Lord 
North was anxious to resign power into stronger hands, and 
begged the king to receive Chatham as his prime minister. 
The king would not hear of it. Jlc would have nothing to say to 
“ that perfidious man ” unless he would humble himself to enter 
the ministry as North’s subordinate. Chatham naturally refused 
to do anything of the kind, and his death in the course of the year 
relieved the king of the danger of being again overruled by too 
overbearing a minister. England was now at war with France, 
and in 17 70 she was also at war with Spain. 

George TIT. was still able to control the disposition of oflicc. 
lie could not control the course of events. Nis very ministers 
gave up the struggle as hopeless long before he would acknowledge 
the true state of the case. Before the end of i77<^, two of the 
leading members of the cabinet, Lords Ciower and Weymouth, 
resigned rather than bear the responsibility of so ruinous an 
enterprise as the attempt to overpower America and Fraru'e 
together. Lord North retained office, but he acknowledged to 
the king that his own opinion was precisely the same as that 
of his late colleagues. 

The year 1780 saw an agitation rising in the country for 
economical reform, an figitation very closely though indirectly 
connected with the war policy of the king. The pul)lic meetings 
held in the country on this subject have no unimportant place 
in the development of the constitution. Since the pre.sentation 
of the Kentish petition in the reign of William III. there had 
been from time to time upheavings of popular feeling against 
the doings of the legi:>lature, whicli kept up the tradition that 
parliament existed in order to represent the nation. But these 
upheavings had all been so as.sociatcd with ignoranc e and violen\'e 
as to make it very diflicult for men of sense to look with dis- 
pleasure upon the existing ennuicipation of the House of Commons 
from popular control, llie Sacheverell riots, the violent attacks 
upon the Excise Bill, the no less violent advocacy of the Spanish 
War, the declamations of the supporters of Wilkes at a m(»rc 
recent time, and even in this very year the Gordon riots, were 
not likely to make thoughtful men anxious to place real power 
in the hands of the classes from whom such exhibitions of folly 
proceeded. But the movement for economical reform wjis of 
a very different kind. It was carried on soberly in manner, and 
with a definite practical object. It asked for no more than the 
king ought to have been willing to concede. It attacked useless 
expenditure upon sinecures and unnecessary offices in the 
household, the only use of w hich was to spread abroad corruj)tion 
amongst the upper classes. Gecjrge 111 . could not bear to be 
interfered with at all, or to surrender any element of power 
which had served him in his long struggle wn*th the W’higs. lie 
held out for more than another year. The news of the capitula- 
tion of Yorktown reached London on the 25th of November 
1781. On the 20th of March 3782 Lord North r(;signed. 

George TIT. accepted the consequences of defeat. He called 
the marquis of Kockingham to office at the head of a ministry 
composed of pure Whigs and ()f the disciples oi the lat(‘ c‘arl of 
diathain, and he authorized the new ministry to open negotia- 
tions for peace. Their hands were greatly strengthened l.)y 
Kodney’s victory over tlie French fleet, and the failure of the 
combined French and Spanish attack upon Gil)rallar ; and 
before the end of 1782 a provisional treaty was signed with 
America, preliminaries of peace with France and 1-ipain being 
signed early in the following year. On the 3rd of September 1783 
the definitive treaties with the three countries were simultane- 
ously concluded. “ Sir,” said the king to John Adams, the first 
minister of the United States of America accredited to him, 
“ 1 w'ish you to believe, and that it may be understood in America, 
that 1 have done nothing in the late contest but what T thought 
myself indispensably bound to do bv the duty which I owed to 
my people. I will be very frank with you. I was the last to 
consent to the separation ; but the separation having been made 
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and having become inevitable, I have always said, as T say now^, 
that I would be the first to meet the friendship of the Ihiiteci 
Stales as an independent pow^r.” 

Long before the signature of the treaties Kockingham died 
1782). The king chose Lord Sludburne, the head of 
the Chatham section of the government, to be prime minister. 
Fox and the followers of Rockingham refused to serve cxiept 
under the duke of I’ortland, a minister of ihcir ow’ii selection, 
and resigned office. The old constitutional struggle of the reign 
was now to be fouglit out once more. too weak to obtain 

a majority alone, coalesced with Lord North, and defeated 
Shelburne in the House of C'ommons on tht* 17th of February 
1 783. On the 2nd of April the coalit ion 1 00k office, with Portland 
as nominal prime minister, and Fox and North the secretaries 
of state as its real heads. 

I'his attcm[)t to irapo.se upon him a ministry wduVli he disliked 
made the king very angry. But the new labinet had a largt; 
majority in the House of Commons, and the only ( hance of 
resisting it lay in an ap])eal to the country against the House of 
(ommons. Such an appeal was not likely to be responded to 
unless the ministers discredited themselves with the nation. 
George 111 . therefore waited his time. Though a coalition 
between men bitterly opposed to one another in all y)oliti('al 
principles and drawn together by nothing but lovt‘ of office was 
in itself discreditable, it needed .some more j^ositivc cause of 
dissatisfaction to arouse the constituencies, w'hic'h were by no 
means so ready to interfiTc in political disputes at that time as 
they are now. Such dissatisfaction was gi\en by the India Bill, 
drawn up by Burke. As soon as it had passed through the Com- 
mons the king hastened to procure its rejection in the House of 
lA)rds by his personal intervention with the y)eers. He authorized 
l-ord Temple to dtjclare in his name that lu; w'oiild count any 
j)cer who voted for th(t bill as his enemy. On the 17th ol 
December 1783 the bill was thrown out. The next day ministers 
were dismissed. William Pitt ])ecamc ynime minister. Alter 
some weeks' struggle with a constantly deertasing majority in 
the Commons, the king dissolved parliaincnl on the 25th of 
March 1784. The country rallied round the crown and the 
young mip’>t^*r, and Jfilt was firmly established in office. 

There can be no reasonable doubt ’ that Jfitt not only took 
advantage of tlx* king’s intervention in the l.ords, but was 
cognizant ol the intrigue before it was actually carried out. It 
W'as iiyxm him, too, that the weight of reconciling the country 
to an administration formed under such circumslancTs lay. 
The general result, so far as (ieorge HI. was com enK'd, was 
that to all outward apf)earance he had won the great battle ol 
his life. It w;us he w’h(» was to ay3y)oint the yninie minister, not 
any clique resting on a j)arliamentary supy)orl. But the eireuin- 
.stanees under which the victory was won were such as to jilaie 
the constitution in a y)ositi(>n very diflercnl from that in which 
it would have been if the victory had been gained earlier in the 
reign. Intrigue there w'as inclcTd in 1783 and 17S4 as there had 
been twenty years l)eh)n‘. I^arliamenlar}'^ siipyxirt was con- 
ciliated by Pitt by the grant of royal favours as it had been m 
the days of Bute. 'Phe aciual blow was struck by a most question- 
able message to individual j)eers. But the main r(*siilL ol tlx; 
whole political situation was that George HI. had gone a long 
way towards disentangling the reality of y)iirhamcnlarv govern- 
ment from its accidents. His ministry hnally stood because 
it had appealed to the constituencies against their rej)resenlalives. 
Since then it has properly become a const it iitional axiom that 
no such appeal should be made by tlx* crown itself. But it 
may reasonably he doubted whether any one hut the king 
was at that time capable ol making the ap[)eal. Lord .Shelburne, 
the leader of tfie ministry expelled In the coalition, was nnjxipular 
in the counlrv, and the younger Ifitt had not had time to make 
bis great abilities known beyond a limited circle, d'lx* real 
question for the constitutional historian to settle is not whether 
under ordinary circumstances a king is the projier yx'rson to 
place himself really as well as nominally at the head of the 
government; but whether under the spe( i.d I'ircumstances 
^ S<*e Lord Filzmaurico’s Lif( vf SheUmvne^ iii. 303. 
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which existed in 1783 it was not better that the king should 
call upon the people to support him, than tliat government 
should be loft in the hands of men who rested their power on 
close boroughs and the dispensation of patronage, without 
looking beyond the walls of the House of Gommons for support. 

That the king gained credit far beyond his own deserts by the 
glories of I’ift'.s ministry is beyond. a doubt. Nor can there be 
any reasonable doubt that his owm example of domestic propriety 
did much to strengthen the position of his minister. It is true 
that that life w^as insufferably dull. No gleams of literary or 
artistic taste lightened it up. The dependants of the court 
became inured to dull routine unchequered by loving sympathy. 
The sons of the household were driven by the sheer weariness of 
such an existence into the coarsest profligacy. But all this was 
not visible from a distance. The tide of moral and religious 
improvement which had set in in England since the days of 
Wesley brought popularity to a king who wa.s faithful to his 
w'ife, in the same way that the tide of manufacturing industry 
and scientific progress brought popularity to the minister who 
in souk; measure translated into practice the principles of the 
Wealth oj Nations. 

Nor were there wanting subjects of import ancf? beyond the 
circle of politics in which (ieorge HI. showed a lively interest, 
'rhe voyages of discovery which made known so large a part of 
the i.slands and coasts of the Pacific Orviin received from him 
a warm supfiort. In the early days of the Royal Academy, 
its finances were strengthened by liberal grants from the pri\y 
f)urse. His favourite pursuit, however, was farming. When 
Arthur Young was issuing his Annals of A^rindturc^ he was 
supplied with information by the king, under tlie assumed name 
of Mr Ralph Robinson, relating to a farm at I’etersharn. 

'rhe life of the king was suddenly clouded over. Early in his 
reign, in 17^)5, he had been out of health, and — though the fact 
was sluditmsly conceahid at the time — symptoms of mental 
aberration were even then to be perceived. In October r7.S8 he 
was again out of health, and in the beginning of the following 
month his insanity was beyond a doubt. Whilst J'itt and Fox 
were contending in the House of Commons over the terms on 
which the regency should be committed to the jirince of Wales, 
the king was a hcdpless victim to the ignoraiKX of [fiiysicians and 
the brutalities of his servants. At last Dr Willis, who had made 
himself a name by prescribing gentleness instead of rigour in 
the treatment of the insane, was called in. Ihider his more 
humane management the king rapidly recovered. Before the 
end of Februa.ry 1789 he w'as able to write to Pitt thanking him 
for his warm support of his interests during his illness. On the 
23rd of April he went in person to St Paul’s to return tlianks 
lor his recovery. 

The popular enthusiasm which burst forth around St PauPs 
was but a foretaste of a popularity far more universal. The 
I'renrh Revolution frightened the great Whig landowners till 
they made their peace with the king. 'Phose who thought that 
the true basis of goviirnment was aristocratieal were now of one 
mind with those who thought that the true basis ot government 
WMS monarchical ; and these tw^o classes were joined by a far 
larger multitude which had no political ideas whatever, but which 
had a moral horror of the guillotine. As Edizabetli had once 
been the .symbol of resistance to Spain, George was now the 
symbol of resistance to h'rance. He was nut, however, more 
than the .symbol. Ho allow'od Pitt to levy taxes and incur debt, 
to launch armies to defeat, and to prosecute the English imitators 
of I'reiK'h revolutionary courses. At last, however, after the 
Union with Iri'land was accomplished, ho learned that ih’tt was 
planning a scheme to relieve the Catholics from the disabilities 
under which they laboured. The plan was revealed to him by 
the chancellor. Lord J..oughborough, a .selfish and intriguing 
politician who had served all parties in turn, and who sought tt) 
forw'ard his own interests by falling in w ith the king's prejudices, 
(ieorge IH. at once took up tlie position from which he never 
sw^Tved. He declared that to grunt concessions to the Catholics 
involved a breach of his coronation oath. No one has ever 
doubted that the king was absolutely convinced of the serious 


nature of the objection. Nor can there be any doubt that he 
had the English people behind him. Both in his peace ministr\^ 
and in his war ministry Pitt had taken his stand on royal favour 
and on popular support. Both failed him alike now, and he 
resigned office at once. The shock to the king’s mind was so 
groat that it brought on a fresh attack of insanity. This time, 
however, the recovery was rapid. On the 14th of March i8oi 
Pitt’s resignation was formally accepted, and the late speaker, 
Mr Addington, was installed in office as prime minister. 

'fhe king was well pleased with the change. He was never 
capable of appreciating high merit in any one ; and he was 
unable to perceive that the question on wffiich Pitt had resigned 
was more than an improper question, with which he ought never 
to have meddled. “ Tell him,” he said, in directing his physician 
to inform Pitt of his restoration to health, “ i am now quite w'cll, 
quite recovered from my illness ; but what lias he not to answer 
for, who has been the cause of my having been ill at all ? ” 
Addington was a minister after his own mind. Thoroughly 
honest and respectable, with about the .same share of abilities 
as was possessed by the king himself, he w’as certiiinly not likely 
to startle the world by any flights of genius. But for one circum- 
stance Addington’s ministry would have lasted long. So strong 
I was the reaction against tlie Revolution that the bulk of the nation 
was almost as suspic'ioiis of genius as the king himself. Not only 
was there no outcry for legislative reforms, but the ver>'^ idea of 
reform was unpopular. The country gentlemen w'ere i)redominant 
in parliament, and the country gentlemen as a body looked upon 
Addington with respect and ailection. Such a minister was there- 
fore admirably suited to presifle over affairs at home in the existing 
state of opinion. But those who were content with inac tion at 
home would not be content with inac tion abroad. In time of 
peace Addington would have beeit popular for a season. In 
time of war even his warmest admirers could not .sa>' that he 
was the man to direct armies in the most terrible struggle which 
had ever been conducted by an English government. 

For the moment this difficulty was not felt. On tlK* ist of 
October 1801, preliminaries of peace were signed between 
England and PTance, to be converted into the definitive peace 
of Amiens on the 27th of March 1802. The ruler of J^'rancewas 
now NapolcKin Bonaparte, and few persons in England believed 
that he had any real purpose of bringing his aggressi\'e violence 
to an end. “ Do you know' what I call this ])cace ? ” said the 
king ; “ an experimental peace, for it is nothing else. But it 
was unavoidable.” 

The king was right. On the j8th of May 1803 the declaration 
of war was laid before parliament. The war was accepted by 
all classes as inevitable, and the French preparations for an 
invasion of England roused the whole nation to a glow of 
enthusiasm only equalled by that felt wffien the Armada 
threatened its shores. On the 26th of October the king rcview'cd 
the London volunteers in Hyde Park. He found himself the 
centre of a great national movement with which he heartily 
sympathized, and which heartily sympathized wulh him. 

On the 12th of I'Vhruary iSo-| the king’s mind was again 
affected. Winn he rec'uvered, he found himself in the midst 
of a ministerial crisis. Public feeling allowed but one opinion 
to prevail in the country— that Pitt, not Addington, was the 
proper man to conduct the administration in time of war. Pitt 
was anxious to form an administnilion on a broad basis, including 
Fox and all prominent leaders of both parties. The king would 
not hear of the admission of Fox. His dislike of him was personal 
as well as political, as he knew that Fox had had a great share 
in drawing the prince of Wales into a life of profligacy. Pitt 
accepted the king’s terms, and formed an administration in 
which he was the only man of real ability. Eminent men, such 
as Lord Grenville, refused to join a ministry from which the king 
had excluded a great statesman on purely personal grounds. 

The whole question was reopened on Pitt’s death on the 23rd of 
January 1806. This time the king gave way. The ministr}^ of 
All the Talents, as it was called, included Fox amongst its 
members. At first the king w-as observed to appear depressed 
! at the necessity of surrender. But Fox’s cliarm of manner soon 
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gained upon him. Mr Fox,” said the king, “ I little thought 
that you and I should ever meet again in this place ; but 1 have 
no desire to look back upon old grievances, and you may rest 
assured I never shall remind you of them.” On the 13th of 
September Fox died, and it was not long before the king and the 
ministry were openly in collision. The ministry proposed a 
measure enabling all subjects of the crown to serve in the army 
and navy in spite of religious disqualifications. The k ing objected 
even to so slight a modification of the laws against the ('atholics 
and Dissenters, and the ministers consented to drop the bill. 
The king asked more than this. He demanded a written and 
positive engagement that this ministry would never, under any 
circumstances, propose to him “ any measure of concession to 
the Catholics, or even connected with the question.” The 
ministers very properly refused to bind themselves for the future. 
They were consequently turned out of office, and a new ministry 
was formed with the duke of Portland as first lord of the treasury 
and Mr Perceval as its real leader. The spirit of the new ministry 
was distinct hostility to the Catholic claims. On the 27th of April 
1807 a dissolution of parliament was announced, and a majority 
in favour of the king’s ministry was returned in the elections 
which speedily followed. 

The elections of 1807, like the elections of 1784, gave the 
king the mastery of the situation. In other r(:sj)ects they were 
the counterpart of one another. In 1784 the country declared, 
though perhaps without any clear conception of what it was 
doing, for a w'ise and progre.ssive policy. In 1807 it declared 
for an unwise and retrogressive policy, with a very clear under- 
standing of what it meant. It is in his reliance upon the prejiidi<‘e,s 
and ignorance of the country that the constitutional signifi(‘ance 
of the reign of George 111. appears. Every strong government 
derives its power from its representative character. At a time 
when die House of ( ommons w^as less really representative than 
at any other, a king was on the throne wlio represented the 
country in its good and bad (|iialities alike, in its hatred of 
revolutionary violence, its moral sturdiness, its contempt of 
foreigners, and its defiance of all ideiis which vrere in any way 
strange. Tlierefore it was that his success was not fiermanently 
injurious to the working of the constitution as the success of 
Charles 1 . would have been. If he were followed bv a king 
less English than himself, the strength of representative 
power would pass into other hands tlian thosfi which held 
the sceptre. 

The overthrow of the ministry of All the lalents was the last 
political act of constitutional importance in whicii George III. 
took part. The substitution of Perceval for Portland as the 
nominal head of the ministry in 1809 was not an event of any 
real significance, and in 1811 the reign practically came to an end. 
The king\s reason finally broke down after the death of the 
princess Amelia, his favourite child ; and the prince of Wales 
(see Gkorge IV.) became prince regent. The remaining nine 
years of (ieorge IIl.’s life were passcnl in insanity and blindness, 
and he died on the 29th of January 1820. 

His wife, Charlotte Sophia (1744-1818), was a daughter of 
Charles Louis of Mecklcnbiirg-Strelitz (d. iSifi), and was married 
to the king in London on the 8th of September 1761. After a 
peaceful and happy married life the queen died at Kew on the 
17th of November 1S18. 

George III. had nine sons. After his successor came Frederick, 
duke of York and Albany (1763-1827); William Henry, duke 
of Clarence, afterwards King William IV. (1765-1837) ; Edward 
Augustus, duke of Kent (1767-1825), father of O'J^en Victoria ; 
Ernest Augn.stus, duke of Cumberland, afterwards king of 
Hanover (1771-1851); Augustus Frederick, duke of Sussex 
(1773-1843); Adolphus Frederick, duke of Cambridge (1774^- 
1850) ; Octavius (1779-1783); Alfred (1780-1782). He had 
also six daughters— Charlotte Augusta (1766-1828), married in 
1797 to Frederick, afterw^ards king of Wiirttemberg ; Augusta 
Sophia (i768‘-'i84o) ; Elizabeth (1770-1840), married Frederick, 
landgrave of Tlesse-Hornburg, 1818 ; Mary (1776-1857), married 
to William Frederick, duke of Gloucester, 1816 ; Sophia (1777- 
1848) ; Amelia (1783-1810). (s. R. G.) 
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The numerous contemporary memoirs aiirl diaries are full of the 
best material tor a picture of George lll.’s reign, apart from the 
staiultird histones. 'I'liackcray's Four must not be trusted 

so far as historical pidgment is concerned ; Jesse’s Memoirs of the 
Life and Reigft of Geove^e 111. (and ed., 1867) is chiefly concerned with 
personalities. See also lieekles Willson, George IJL, as Mau^ 
Monarch and Statesman (mt)*;). 

GEORGE IV. [George Augustus Frederick] (1762-1830), king 
of Great Britain ami Ireland, eldest son of (i(‘orge III., was born 
at St James’s Palace, London, on the 12th of August 1762. lie 
was naturally gifted, w'as wtU taught in tlie classics, learnt to 
speak Fnmch, Italian and German iluently, and hud considerable 
taste for music and the arts ; and in jicrson he w’as remarkably 
handsome. His tutor, Bishop Richard Hurd, said of him when 
fifteen years old that he w'ould be “ either the most polished 
gentleman or the most accomplished blackguard in Fairope — 
po.ssibly both ” ; and the latter prediction wjis only too fully 
ju.stified. Reaction from the strict and jiarsimonious style of 
his parents’ domestic life, wiiicli was quite out oi touch with the 
gaiety and extravagance of London ‘'societv,” had its natural 
efiect in plunging the young prince of VX’ales, flattered and 
courted as lie was, into a wliirl of pleasiire-.secking. At the outset 
his disposition was brilliant and generous, but it was essentially 
unstable, and he startiid even before he cam<; of age on a carei^r of 
dis.sipation which in later years becana? wholly ])rofligate. lie 
liad an early amour with theactre.ss Mary (“ l*erdita ’’) Robinson, 
and in the choice of his friends he opposed and annoyed the king, 
with whom he soon became (and always remained) on the worst 
of terms, by associating himself wdth Ini.x and Sheridan and the 
Whig party. When in 1783 he came of age, a comiiromise 
between the coalition ministiy and the king secured him an 
income of £^0,000 from the Civil List, and £(>0,000 was voted 
by parliament to pay his diihts and start Iiis separaU^ establish- 
ment at ('ariton House. There, under the aus|)iecs of (’. J. Kox 
and (ieorgiana, duchess of Devonshire, lui posed as a patron of 
Whig politics and a leader in all the licence ami luxury of gay 
society — the “First gentleman in Kinopi*,” as his llattercrs 
de.scribed him as years went on. And at this early age he fell 
seriously in love with the famous I^lrs Fit/heibcrt. 

HL long conne.xion with this lady may most conveniently 
be siimmai ize<l here. It was indeed lor some time llu^ one re- 
deeming and restraining factor in his life, thouglr htT devotion 
and self-.sacrifieing conduct were in marked contract with Ins 
iinscnipuloiism^ss ami sc'lfishness. Mary Anne (or as slu; always 
called herself, Maria) F itzberbert (1 756-1837) was the ilauglrter 
of Walter Smythe, the se('orid .son of Sir Jolui Sinyihe, Bart., 
of Acton Burnell Park, Shropshii'e, and came ol an old Roman 
(atholic family. Educated at a French convent, she man‘i(‘d 
first in 1775 Edward Weld, w'ho died within the year, and 
.secondly in 1778 'i’homas F'itzheibert, who died in 1781, leaving 
liis wddow with a comfortable fortuiK'. A coujile of years later 
she became a prominent figure in J.ondon .society, and her beauty 
and charm at once attracted the young firinei*, who w’ooed her 
wnth all the ardour of a violent passion. She herself was dist iiu ted 
betwaert her desire to ri;turn his lovi;, her refusal to contemplate 
becoming his rni.stre.ss, and her knowledge that state I'easons 
made a regular marriage imjMissible. 'I'he Act ol St;ttlemenl 
(1689) enbiiled his forfeiture of the succession if he married a 
Roman Catliolic, apart from the fact that the Royal Marriage* 
Act of 1772 made any marriage illegal w itliout the king’s consent, 
which was out of the question, i^ut alter trying lor a while 
to escape his attentions, lier scruples were overrome. In Mrs 
Fitzherbert’s eyes the state law was, after all, not e\ary thing. 
To a Roman Catholic, ami equally to any rmaiber of the C'hrisLiun 
church, a formal marriage ceremony would be c ct lesiastically 
and .sacramentally binding ; and after a period ol passionate 
importunacy on his part they were secTetly married by tIk*. Rev. 
R. Burt, a clergyman of the Church of Fhigland, on the 15LI1 
of Decemlicr 1785.* J'here is no doubt as to Mrs f itzherherls 
belief, suj)])orted by ecclesiastical considerations, in her eorrect 

^ F’or a discussion of the ecclesiastical valulitv of the inamage 
see W. II. Wilkins, Mrs Fitzherbert and Gcnttje 71 '. {1905), chs. vi. 
and vii. 
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and binding, though admittedly illegal, relationship to the prince 
as his canonical wife ; and though that relationship was not, and 
for political reasons could not be, publicly admitted, it was in 
fact treated by their intimates on the footing of a morganatic 
marriage. The position nevertheless was inevitably a false one ; 
Mrs Fitzherbert had promised not to publish the evidence of the 
marriage (which, according to a strict interpretation of the Act 
of Settlement might have barred succession to the crown), and 
the rumours which soon got about led the prince to allow it to be 
disavowed by his political friends, fie lived in the most extra- 
vagant way, became heavily involved in debt, and as the king 
would not assist him, shut up (!arlton House and went to live 
with Mrs Fitzherbert at Ihighton. In 17S7 a proposal W'as 
brought before the House of t'ommons by Alderman Newnham 
for a grant in relief of his embarrassments. It was on this 
occasion that Fox publicly declared in the House of ('ommons, 
as on the princ(;'s own authority, in answer to allusions to the 
marriage, that the story was a malicious falsehood. A little 
later Sheridan, in dcierence to Mrs h'itzherbert’s pressure and 
to the prince’s own compunction, made a speech guardedly 
modifying Fox’s statement ; but though in private the denial was 
understood, it elTected its object, the House voting a grant of 
£22IjOOo to the prince and the king adding £10,000 to his income ; 
and Mrs Fitzherbert, w-ho at first thought of severing Iter 
connexion with the priuc(‘, forgave him. 'J’heir union - there was 
no child of the marriage - was brutally broken off in June 1704 
by the prince, wh(‘n further pressure of debts (and the influence of 
a new Egeria in Laily Jersey) made him contemplate his official 
marriage with princess ( aroline ; in 1800, however, it was 
renewed, after urgent pleading on the prince's part, and after 
Mrs iMtzherbert had obtained a formal decision from tlie pope 
pronouncing her to be his wife, and sanctioning her taking him 
bac'k ; her inllueiK'e over him continued till shortly before the 
prince became regent, when his relations with Lady Hertford 
l)rought about a final separation. For the best years of his life 
he had at least had in Mrs iMtzherbert the nearest approach to 
areal wife, and this was full)' recognized by the royal family.' 
but his dissolute nature was entirely selfish, and his various 
liaisons ended in tin? dominance of Lady Conyngharn, the Lady 
Steward ” of his household, from 1821 till his death. 

Notorious as the jiriiK'e of Wales had become by 1788, it 
was in that year that his father’s first attack of insanity made 
his ])osition in the state one of pecailiar importance. J*'ox main- 
tained and Pitt denied that the priiK'e of Wales, as the heir- 
a[)pan*nt, liad a right to assume the regency independently 
of any parliamentary vote. I’itt, with the supfiort of both 
Houses, proposed to confer upon him the regency with certain 
restrictions. The recovery of the king in February 1780 put an 
end, hoNV(*ver, to the prince’s hopes. In 1794 the jirince con- 

' Mrs I'itzherlHTt tiersclf, alter Ikt final ‘'('])aration from the]>rince, 
with iin annuity of ^Oooo a year, an honoured and more or less 

retired file mainly at lirigliton, a town which owed its rapid develop- 
ment in l.isnuinable poiiul.inly and in.iterial W'eallh to its selection 
bv the pniue ,ind hersell as a resideme irom the earliest ytNirs ol 
their union ; .ind there she died, seven vears after the death of 
(ieorge 1 \’.. in iN^7. William 1 \". on his accession oltensl to (reate 
her a duchess, but she declined ; she acce]»ted, however, his per- 
mission to pul her s(’r\.inls in roval livery. William IV. in tact did 
all he could, short oi a public acUiiowledginent (whah the duke of 
W\*llinglon opposed iin state grounds), to recognize her position 
as his brother’s widow. C'hailes (irevillc, writing ol her after her 
(h'ath, savs in liis P)ian\ “ She was not a clever woman, but oi a very 
noble spirit, disinteresteil, generous, honest and allectionate." 
The a( tual existence of a marriag<‘ tie and the documentary evidence 
ot her rights were not definitely established lor many years ; but m 
it)o5 a sealed packet, <le])osited at ('outts’s bank m 1833, was at 
h'ligth opened by royal permission, and the marriage certificate 
and other conclusive proots therein contained were published in 
Mr W. H. Wilkins’s J'ltzkerbert and / T. In 1706 the 

prince had made a remarkable will in Mrs Fil/herbeit’s favour, 
whu li he gav(' lu'r in 1 7()(), and it is included among these documents 
(now in the jinv.ite archives at Windsor). In this he speaks ot her 
eniphaticallv throughout as “ mv wife.” It al.so contained directions 
that at his death a lo( ket \Mth her miniature, which he always won*, 
should be interred with him ; and Mrs Fitzherbert was privately 
assured, on the duke of Wellington’s authority, that when the king 
was buried at Windsor the nuniature was on his breast. 


sented to a marriage with a German Protestant princess, because 
his father would not pay his debts on any other terms, and his 
cousin, Princess Caroline of Brunswick, was brought over from 
Germany and married to liim in 1795. ^cr behaviour was 
light and Hippani, and he was brutal and unloving. The ill- 
assorted pair soon parted, and soon after the birth of their 
only child, the princess Charlotte, they were formally separated. 
With great unwillingness the House of Commons voted fresh 
sums of money to pay the prince's debts. 

In 1811 he at last became prince regent in consequence of his 
father’s definite insanity. No one doubted at that time that it 
was in his power to change the ministry at his pleasure. He had 
always lived in close connexion with the Whig opposition, and 
he now empowered Lord Grenville to form a ministry. There 
soon arose differences of opinion between them on the answer 
to be returned to the address of the Houses, and the prince 
regent then informed the prime minister, Mr Perceval, that he 
.should continue the existing ministry in office. The ground 
alleged by him for this desertion of his friends was the fear lest 
his father’s recovery might be rendered impossible if he .should 
come to hear of the advent of the opposition to power. Lord 
Wellesley’s resignation in February 1812 made the reconstruction 
of the ministry inevitable. As there was no longer any hope of 
tile king’s recovery, the former objection to a Whig administration 
no longer existed. Instead of taking the course of inviting 
the W'higs to take office, he asked them to join the existing 
administration. The Whig leaders, however, refused to join, 
on the ground that the question of the ('atholic disabilities was 
too important to be shelved, and that their difference of opinion 
with Mr Perceval was too glaring to be ignored. The pirince 
regent was excessive!)' angry, and continued Perceval in office 
till that minister's assassination on the iith of May, when he 
was succeeded by Lord Liverpool, after a negotiation in which 
the proposition of entering the cabinet was tigain made to tlie 
Wliigs and rejected by them. In the military glories of the 
following years the prince regent had no share. When the 
allied sovereigns visited England in 1814, he played the part of 
host to perfection. So great was his unpopularity at liome that 
hisses were heard in the streets as he accomj)anii*d his guests 
into the city. The disgust which his profligate and luxurious 
life caused amongst a peopile suffering from almost universal 
distress after the conclusion of the war rap)idly increased. In 
1817 the w’indow^s of the pirince ri*gent's carriage were broken 
as he was on his way to op)en jxirliamenl. 

The death of George Hi. on the 2qth of January 1820, gave to 
his son the title of king w'ithout in any w'ay altering the position 
which he had now held for nine years. Indirectly, however, 
this change brought out a manifestation of popular feeling such 
as his father had never been subjected to even in the early days 
of his reign, w'hen mobs were burning jack-boots and petticoats. 
The relations between the new king and his wife unavoidably 
became the subject of public discussion. In 1806 a charge 
against the prini'ess of having given birth to an illegitimate 
child had been conclusi\'ely disproved, and the old king had 
con.secpuently refused to withdraw^ her daughter, the princess 
Charlotte, from her custody. When in the regency the prince 
was able to interfere, and p)rohibited his wife from seeing her 
daughter mon* than once a fortnight. On this, in 1813, the 
princess addressed to her husband a letter setting forth her 
complaints, and receiving no answer p)ublished it in the Morning 
Chronicle, The prince regent then referred the letter, together 
with all papers relating to the inquir)' of 1806, to a body ol 
twenty-three privy councillors for an opinion wdiether it was fit 
that the restrictions on the intercourse between the prince.ss 
Charlotte and her mother should continue in force. All except 
two answered as the regent wished them to answer. But if the 
official leaning was towards the husband, the leaning of the general 
public was tow'ards the wife of a man whose own life had not been 
such as to justify him in complaining of her whom he had thrust 
from him without a charge of any kind. Addresses of sympathy 
were sent up to the princess from the city of London and 
I other pmblic bodies. The discord again broke out in 1814 in 
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consequence of the exclusion of the princess from court during the 
visit of the allied sovereigns. In August in that year she left 
England, and after a little time took up her abode in Italy. The 
accession of George IV. brought matters to a crisis. He ordered 
that no prayer for his wife as queen should be admitted into the 
Prayer Hook. She at once challenged the accusation which was 
implied in tliis omission by returning to England. On the 7th of 
June she arrived in London. Before she left the continent she 
had been informed that proceedings would be taken against her 
for adultery if she landed in England. Two years before, in 1818, 
commissioners had been sent to Milan to investigate charges 
against her, and their report, laid before the cabinet in iSig, 
was made the basis of the prosecution. On the day on which 
she arrived in London a message was laid before l.)oth Houses 
recommending the criminating evidence to parliament. A 
secret committee in the House of Lords after considering this 
evidence brought in a report on which the prime minister founded 
a Bill of Pains and Penalties to divorce the queen and to deprive 
lier of her royal title. The bill passed the three readings with 
diminished majorities, and w^hen on the third reading it obtained 
only a majority of nine, it was abandoned by the (iovernment. 
Ihc king's unpopularity, great as it had been before, was now' 
greater than ever. Public opinion, without troubling itself 
to ask whether the queen was guilty or not, was roused to 
indignation !3y the spectacle of such a charge being brought by a 
husband who had thrust away his wife to fight the battle of lif(‘ 
alone, without protection or support, and who, whilst surrounding 
her W'ith spies to detect, perhaps to invent, her acts of infidelity, 
was himself notorious for his adulterous life. In the following 
year (1821) she attempted to force her way into Westminster 
Abbey to take her place at the coronation. On this occasion 
the popular support failed her ; and her death in August relieved 
the king from further annoyance. 

Immediately after the death of the cjueen, the king set out for 
Ireland. He remained there but a short time, and his effusive 
declaration that rank, station, honours were nothing compared 
with the exalted happiness of living in the hearts of his Irish 
subjects gained him a momentary popularity which was beyond 
his attainment in a country where he was b(!tter known. His 
reception in Dublin encouraged him to attempt a visit to Edin- 
burgh in the following year (August 1822). Since ('harles IT. 
had come to play the sorry jiart of a covenanting king in 1650 
no sovereign of the country had set foot on Scottish soil. Sir 
Walter Scott took the leading part in organizing his reception. 
'J’he enthusiasm with which he was received e(|ualled, if it did 
not surpass, the enthusiasm with which he had been received in 
Dublin. But the qualities which enabled him to fix the fleeting 
sympathies of the moment were not such as would enable him 
to exercise the influence in the government which had been 
indubitably possessed by his father. lie returned from Edin- 
burgh to face the (juestion of the appointment of a secretary of 
state which had been raised by the death of Lord Londonderry 
(('astlereagh). It was upon the question of the appointment of 
ministers that tin; battle between the Whigs and the king had 
been fought in the reign of George III. George IV. had neither 
the firmne.ss nor the moral w'eight to hold the reins which his 
father had grasped. He disliked Canning tor having taken his 
w'ite’s side very much as his father had disliked Fox for taking 
his own. But Lord Liverpool insisted on tanning’s admission 
to office, and the king gave way. Tacitly and without a struggle* 
the constitutional victory of the last reign was surrendered. 
But it was not surrendered to the same foe as that from which 
it had been won. The coalition ministry in 1784 rested on the 
great landowners and the proprietors of rotten boroughs. Lord 
Liverpool’s ministrv had hitherto not been very' enlightened, 
and it supported itself to a groat extent upon a narrow constitu- 
ency. But it did appeal to public opinion in a w'ay that the 
coalition did not, and what it wanted itself in popular support 
would be supplied by its successors. What one king had gained 
from a clique another ga\'c up tf) the nation. Once more, on 
Lord Liverpool's death in 1827, the same question was tried 
with the same result. The king not only disliked ('anning 


745 

personally, but he was opposed to Canning’s policy. Yet after 
some hesitation he accepted Canning as prime minister ; and 
when, after Canning’s death and the short ministry of Lord 
(ioclerich, the king in 1828 authorized the duke ot Wellington to 
form a ministry, he was content to lay down the principle that the 
members of it were not oxpec'ted to be unanimous on the ('alliolic 
question. When in i82<) llie Wellington ministry iinexpectcdlv 
proposed to introduce a Bill to remove the disabilities of the 
Catholics, he feebly strove against the proposal and quickly 
withdrew his opposition. The w'orn-out dehaiu'hee had neither 
the merit of acquiescing in the change nor the courage to 
resist it. 

George TV. died on the 2(Ah of June 18.^0, and was succeedt'd 
by his brother, the duke of C'larence, as William IV. II is only 
child by Qii(‘en ('aroline, the j)rincess Charlotte Augusta, w^as 
married in 1816 to Leojxfld of Saxe-Cohurg, afterwards king of 
the Belgians, and died in childbirth on the 6lh of November 
1817. 

r,oc>rg<‘ IV. was a bad king, and bis reign did much to disgust the 
country with tlie (ieorgian ty[»c of numarchy ; but libertine and 
]>rofligate as h(‘ beeanie, the aliuse whicli has been lavislied on liis 
personal character has hardly taken into siiifieunt i oiisideralion 
the I(K)S(* morals of ( onti’inporary society, the i)oliLiral position of 
the Whig i>arty, and liis own ebullient temperament. 'I'haekiTay, 
in his J'our Groyf^^rs, is fretjiieiitly unfair 111 tins rt'spei t. 1 'he pisl 
ctmdemnation of the mc^ralisl and satirist n‘qiiires .sf)me (ju.ilifuation 
in the light of the ]>ictiin‘ of lht‘ perioil handed tlown in the inenioiis 
and diaries of the time, sik h as (ireville*s, Croker's, Creevey’s, Lord 
Holland’s, Lord Malim'sbiiry's, . Among later wf>rks see 77 /e 
First Gnitleman oj Enrofu^ by T.evvis Melville (1006), u book for the 
general reader. (S. K. G. ; II. ( h.) 

GEORGE V. [Gkorcuc Erkdkric'K Krnkst Aluert], king of 
Great Britain and Ireland and of the British Dominions beyond 
the Seas, emperor of India (1865- ), si'cond son of King 

Edward \TL, was born at Marlborough House, London, on the 
3rd of June 18^5. When four years oUl, he and his elder brother, 

I Prince Albert Victor, two years his senior, were placed under 
the tutorship of John Nt‘alo Dalton, then curate ot Sand- 
ringham. In 1S77 tin* two princes became naval cadets on the 
‘‘ Britannia ” «t Spithead, where they passed through the 
ordinart'^ curriculum, and in r87g they joined H.M.S. “ Bac- 
chante ” under the command of Captain Loid (harles Scott, 
making a voyage to the West Indies, in the course of which 
they were rated midshipmen. After a month at home in 1880 
they returned to the shi]) to itiake another prolonged cruise in 
H.M.S. “ Ba('eiiantc,” in the course oi which they visited South 
America, South Africa, Australia, the Fiji Islands, Japan, ( cvlon, 
Egypt, Palestine and Greece. A narrative of this vo\age, 
77 /c Cruise oj II. MS. '' nareJuniteC compiled from the letters, 
diaries and notebooks of the princes, was published in i88(j. 
At the close of this tour in 18S2 the brothers separated. Piiikt 
( icorge, w'lio n‘rnaincd in the naval service, was appuinled to 
H.M.S. ‘‘Canada,” cornmunded by Captain Durrant, on the* 
North American and West Indian station, and was promoted 
sub-lieutenant. Op his return home he passed through the 
Royal Naval College at (ireenwic h and the gunnery and torpedo 
schools, being promoted lientcnaiil in 1885. A year later Ik* 
was appointed to H.M.S. “Thunderer” of the Mediterranean 
.squadron, and was suii.secpiently lransferr(‘d to ILM.S. “ Dread 
nought” and H.M.S. “Alexandra.” In i88g he joined the 
flag.ship of the ('hannel scpiadron, II. M..'**. “ .Norlhuniberlitiul,'’ 
and in that year was in command of torjx'do boat No. 71) tor 
the naval mana*uvres. In i8go he was pul in lomniand of 
the gunboat H.M.S. “ Thrush ” for service on llK*Nortli .Amenum 
and We.st Indian station. After his promotion as eonimander 
in i8gi he commissioned H.M.S. “ Melampus,” the* command 
of which he relinquished on the death of his brother, Albert 
Victor, the duke ol ('larence, in January 18(32, since liis duties 
as eventual heir to the crown jirecluded him from devoting 
him.self exclusively to the navy. He was fironioted (aj/lain 
in i8g3, rear-admiral in igoi, and vice-admiral in 1903. Ht* 
was creat(*d duke of York, earl of Inverness, and liaron Killarney 
in i8g2, and on the 6tli of July 18(33 he married Princ ess Vi< loria 
Mary (b. 26th May 1867), daughter of Frara is, duke of 'IVr k, 

.\l. 24 a 
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and Princess Mary Adelaide, duchess of Teck, daughter of 
Adolphus Frederick, duke of Cambridge. Their eldest son, 
J^rince Edward Albert, was born at White Lodge, Richmond, 
on the 23rd of June 1894 ; Prince Albert Frederick George was 
born at Sandringham on tlie 14th of December 1895 J Princess 
Victoria AlexaiKlra on the 25th of Ajiril 1897 ; Prince Henry 
William hVederu k Albert on the 31st of March 1900 ; Prince 
Gcorgt* Edward Alexander Edmund on the 2otli of December 
1902 ; and Prince John Charles Francis on the i2tli of July 1905. 
The duke and duchess of York visited Ireland in 1899, and 
it had been arranged before the death of Victoria that 

they should make a tour in the colonies. On the accession of 
King Edward VJI. (1901) this plan was confirmed. They sailed 
in the “ Ophir” on the rfitli of March 1901, travelling by the 
ordinary route, and landed at Melbourne in May, when they 
openerl the first parliament of the Commonwealth. They then 
proceeded to New Zealand, returning by way of South Africa 
and Canada. An official account of the tour was published by 
Sir Donald Mackenzie Wallace as The Web of Empire {0)02). In 
November 1901 the duke was created prince of Wales. On the 
death of Jviward VII. (May 6, 1910) he succeeded to the Crowui 
as George V,, his consort taking the style of Queen Mary. 

GEORGE V., king of Hanover (1819-1878), was the only son 
of Ernest Augustus, king of Hanover and duke of Cumberland, 
and consequently a grandson of the English king George 11 J. 
Born in Berlin on the 27th of May 1819, his youth was passed 
in haigland and in Berlin until 1837, when his father became 
king of Hanover and he t(»ok up his residence in that country. 
He lost the sight ol one eye during a childish illness, and the 
other by an accident in 1833. Being thus totally blind there 
were doulits whether he was (jualificd to succeed to the govern- 
ment ot Hanover ; but his father (lecided that he should do so, 
as the law of the dissolved empire only excluded princes who 
were born blind. 'I’liis decision was a fatal one to the dynasty. 
Both from his fatluT and from his maternal uncle, Charles 
P'rederick, prince of Mecklenburg-Strelitz (1785-1837), one of 
the most influential men at the l*nissian court, Gcorgt* had learned 
to take a very high and autocratic view of royal authority. His 
blindness prevented him from acquiring the shrewdntss and 
knowledge of the world which had assisted his fath(*r, and he 
easily fell into the bands (»f unwise, and perhaps tlishoncst and 
disloyal, advisers. A man of deep religious feeling, he formed 
a fantastic conception of the place, assigned to the house of (iuelph 
in the divine economy, and had ideas of founding a great Guelph 
.state in ]Curop<\ It is, therefore, not surprising that from the 
lime of hi.s accession in November 1851 he was constantly 
engaged in dispute.^ with his Landtag or parliament, and wa.s 
consecpienlly in a weak and jxTilous position when the crisis 
in the affairs of Germany came in 1866. Having supported 
Austria in the diet of the (lerman confederation in June 1866, 
he refused, contrary to the wishes of his parliament, to assent 
to the Prussian demand that Hanover should observe an unarmed 
neutrality during the war. As a result his country and his 
capital were at once o<Tupied by the Prussian.s, to whom his 
army surrendered on the 29lh of June 1866, and in the following 
September Hanover was formally annexed by Prussia. From 
his retreat at Hiet/ing near ^'ienna, CJeorge appealed in vain 
to the powers of Europe ; anrl supported by a large number of 
his siibjeels, an agitation was carried on which for a time cau.sed 
some embarrassment to IVussia. All the.se efforts, however, 
to bring about a restoration were unavailing, and the king pas.sed 
the remainder of his life at (imiinden in Austria, or in France, 
refusing to the last to be reconciled with the Prussian government. 
Whilst visiting Paris for medical advice he died in that city on 
the 12th of June 1878, and was buried in St Gconte^s chapel, 
Windsor. In February 1843 he had married Marie, daughter 
of Joseph, duke of Saxe-Altenburg, by whom he left a son and 
two daughters. His son, Ernest Augustus, duke of Cuml^erJand 
(b. 1845), <'ontinued to maintain the claim of his house to the 
kingdom of Hanover. 

By the capitulation of 1866 the king was allowed to retain 
his personal property, which included money and securities 


equal to nearly £1,500,000, which had been sent to England 
before the Prussian invasion of Hanover. The crown jewels 
had also been secretly conveyed to England. His valuable 
plate, which had been hidden at Herrenhausen, was restored 
to him in 1867 ; his palace at Herrenhausen, near Hanover, 
wa.s rc.served as his property ; and in 1867 the I’russian govern- 
ment agreed to compensate him for the loss of his landed estates, 
but owing to his continued hostility the payment of the in- 
terest on tliis sum was suspended in the following year (see 
Hanover). 

See O. Klopp, Komg Georg 1 \ (Hanover, 1878) ; O. 'i'heodor, 
Ermnevungen an Georg V. (Bremerluiven, 1878) ; and O. Meding, 
Memotren mr Zettgeschichte (Leipzig, 1881-1884). 

GEORGE L, king of the Hellenes (1845- ), .second son of 

King Christian iX. of Denmark, was lx)rn at Copenhagen on 
the 24th of Dec'ember 1845. After the expulsion of King Otbo 
in 1862, the Gretk nation, by a plebiscite, elected the British 
prince, Alfred, duke of Edinburgh (subsequently duke of Coburg), 
to the vacant throne, and on his refusal the national assembly 
requested Great Britain to nominate a candidate. The choice 
of the British government fell on Prince Christian William 
Ferdinand Adolphus George of Schle.swig-Holstein-Sondcrbiirg- 
Gliicksburg, whose election as king of tlie Hellenes, with the 
title George I., was recognized by the powers (6th of June 1863). 
1 'he sister of the new sovereign. Princess Alexandra, had a few 
months before (loth March) married the prince of Wales, after- 
wards King Edward VII., and liis father succeeded to the crown 
of Denmark in the following November. Another sister, Princess 
Dagmar, subset] uently married the grand duke Alexander 
Alexandrovitch, afterwards Emperor Alexander TIT. of Russia. 
On his accession. King George signed an act resigning his right 
of succession to the Danish throne in favour of his younger 
brother Prince Waldernar. He was received with much enthusiasm 
by the Greeks. Adopting the motto, “My strength i.s the love 
of my people,” he ruled in strict accordance with constitutional 
principles, though not hesitating to make the fullest use of the 
royal priTOgative when the intervention of the crown seemed to 
be required by circumstances. For the events of his reign sec 
Greece: History, 

King George married, on the 27th of October 1S67, the grand 
ducliessOlga Constantinovna of Russia, who became distinguished 
in Greece for her activity on behalf of charitable objects. Their 
cliildren were Prince Constantine, duke of Sjjarla (b. 1868), who 
married in 1889 Princess Sophia of I^russia, daughter of the 
emperor Frederick, and granddaughter of Queen Victoria ; 
Prince Get)rge (b. 1869), from November 1898 to October 1906 
high commissioner of the powers in Crete ; Prince Nicholas 
(b. 1872), who married in 1902 the grand duchess Helen-Vladi- 
mirovna of Russia ; Prince Andrew (b. 1882), who married in 
1903 Princess Alice of Battenberg ; I’rincc (Christopher (b. 1888) ; 
and a daughter. Princess Marie (b. 1876), who married in 1900 
the grand duke George Michailovieh of Russia. 

GEORGE, king of .Saxony (1S32-1904), the youngest son of 
King John of Saxony (d. 1873) and (juecn Amelia, was born at 
Dresden on the 8th of August 1832. PYom an early age he 
received a careful scientific and military training, and in 1846 
entered the active army as a lieutenant of artillery. In 1849- 
1850 he was a student at the university of Bonn, but .soon returned 
to military life, for which he had a predilection. In the Austro- 
Prussian War of 1866 he commanded a Saxon cavalry brigade, 
and in the early part of fhc w’ar of 1870 71 a division, but 
later succeeded to the supreme command of the XII. (Saxon) 
army corps in the room of his brother, the crown prince Albert 
(afterwards king) of Saxony. His name is inseparably associated 
with this campaign, during which he showed undoubted military 
ability and an intrepidity which communicated itself to all 
rank.s under his command, notably at the battles of St Privat 
and Beaumont, in which he greatly distinguished himself. On 
his brother succeeding to the throne lie became commander-in- 
chief of the Saxon army, and was in 1888 made a Prussian 
field marshal by the emperor William I. He married in 1859 
the infanta Maria, sister of King Louis of Portugal, and King 
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Albert’s marriapje being diildless, succeeded on his death in r<)02 
to the throne of Saxony. lie died on the 15th of October 1904, 
at Pillnitz. 

GEORGE OF LAODICEA in Syria, often called “ the Cappa- 
docian,” from 356 to 361 Arinn archbishop of Alexandria, was 
horn about the beginning of the 4th century. According to 
Ammianus (xxii. ii), he was a native of F.piphania, in Cilicia. 
Gregory Nazianzen tells us tliat his father was a fuller, and that 
he himself soon became notorious as a parasite of so mean a 
type that he \w)ukl “ .sell himself for a cake.” After many 
wanderings, in the course c»f which he seems to have amassed 
a considerable fortune, first as an army-contractor and then as 
a receiver of taxes, he ultimately reached Alexandria. It is not 
known how or when he obtained ecclesiastical orders ; but, 
after Athanasius had been bani.shed in 356, George was pro- 
moted by the influence of the then prevalent Arian faction to the 
vacant see. His theological attitude was that known as semi- 
Ariun or TTomoioiisian, and his associates were Eustathius of 
Sebaste and Basil of Ancyra. At George's instigation the 
second Sirmian formula (promulgated by the third council of 
Sirmium 357), which was conciliatory tow^ards strict Arianism, 
was opposed at the council of Ancyra in 358 (Harnuok, 
of Dogma, iv. 76). TIis persecutions and oppressions of the 
orthodox ultimately raised a rebellion which compelled him to 
flee for his life ; but his authority w^as restored, although with 
difficulty, by a militar)^ demonstration. Untaught by experience, 
he resumed his course of selfish tyranny over ('hristians and 
heathen alike, and raised the irritation of the p<^pulace to such 
a pitch that when, on the accession of Julian, his downfall was 
proclaimed and he w^jis committed to prison, they dragged him 
thence and killed him, finally casting his body into the sea 
(2|th of December 361). With much that w’as sordid and 
brutal in his character George combined a highly cultivated 
literary taste, and in tlK^ course of his checpiered career he had 
found the means of collecting a splendid library, which Julian 
ordered to be conveyed to Antioch for his owm use. An anony- 
mous work against the Manicheans discovered by Lagardc in 
1850 in a MS. of Titus of Rostra has been attributed to liim. 

The original sources for the facts of the life of (icorge of I.aodicea 
are Amuiianiis, Gregory Nazianzeu, J.piphnnius and Athanasius. 
Elis chiiracicr has been <lr;uvn with graphic fidelity by (hbbon in 
the 23rd chapter of the Dediuc and J'n/l ; but the theory, accepted 
by Gibbon, which identifies Jiim with the patron saint of England is 
now rejected (see (iKORc»ic, Saint). See C. S. Hnlsl, St George of 
Cappailocia in Legend and History (1910). 

GEORGE OF TREBIZOND (1395-1484), Greek philosopher 
and scholar, one of the pioneers of the nwivid of letters in tin* 
Western world, was born in the island of ('retc, and derived 
his surname Trapezuntios from the fact that his ancestors were 
from Trebizond. At what period he came to 1 taly is not certain ; 
according to some accounts he was summoned to Venice about 
1430 to act as amanuensis to Erancesco Ikirbaro, who appears 
to hav^e already made his acquainUince ; according to others he 
did not visit Italy till the time of the council of Elorence (1438- 
1439). He learned Latin from Vittorino da Feltre, and made 
such rapid progress that in three years he was able to teach 
T-atin literature and rhetoric. His reputation as a teacher and 
a translator of Aristotle was very great, and he was selected as 
secretary by Pope Nicholas V., an ardent Aristotelian. The 
needless bitterness of his attacks upon Plato (in the Comparatio 
Aristotelis et Platonis), which drew forth a powerful response 
from Bessarion {q.v), and the manifestly hurried and inaccurate 
character of his translations of Plato, Aristotle and other rlas.sical 
authors, combined to ruin his fame as a scholar, and to endanger 
his position as a teacher of philosophy. The indignation again.Ht 
him on account of his first-named work was so great that he 
would probably have l^een compelled to leave Italy had not 
Alphonso V. given him protection at the court of Naples. lie 
sub.scquently returned to Rome, where he dierl in great poverty 
on the 12th of August 1484. He had long outlived his 
reputation, and towards the end of his life his intellect failed him. 
From all accounts he was a man of very disagreeable character, 
conceited and quarrelsome. 
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See G. Voigt, Dttf W lederlmlehitng des klassiscken Aliertums (1893), 
and article by ('. 1 *'. l»ahr 111 ELisch and Gruber's AUgemeine Jiikuyldo^ 
pndie. I*'or a complt^to list of his niiincroiis works, consisting of 
franslntion.s fiom (;r(‘ek into 1 atin fPlalo. Aristotle and the Fathers) 
and original essays in Greek (chieflv theological) and l.iiliii (gram- 
matical and rhetorical), sec Eabriems, Bibliotheca Graeca (ed. 
Jlarlc.s), xiu 

GEORGE THE MONK fGKoar.io.s Monaciios], called Hainar- 
tolo.s (Greek for ” sinner ”), Byzantine chronicler, ]ive<l during 
the reign of Michael III. (S42-S67). He wrote a Chromdc of 
events, in four bcxjks, from tlic creation of the world to the death 
of the emperor Theophiliis (S42), whose widow Thetidora restored 
the worship of images in the same year. It is the only original 
contemporary authority for the years 813--S42, and therefore 
.so far indispensable ; the early jiarts of the work arc merely a 
compilation. In the introduction tJie author disclaims all pre- 
tensions to literary style, and declares that his only object was 
to relate such things as were “ usclul and n(‘ces.sary " witli a 
strict adherence to truth. Ear too much attention, however, 
is devoted to religious matters ; the iconochists arc fiercely 
attacked, and Uie w hole is interlarded w ith th(‘uIogical discussions 
and quotations from the fathers, 'l lu* work wa.s very jiopular, 
and translations of it .served as models for Slavonic writers. 
The MSS. give a coritimiatiun down to 9.pS, the author ol which 
is indicated simply as ” the logotliete/’ by whom probably 
Symeon Aletaphrastes (second Juill of the joth century) is meant. 
In this religious questions arii relegated to tlie background, 
more attenti()U is dtwoted to politic al history, and the language 
is more popular. Still further continuations of little value go 
down to 1143. The large circulation of the work and its sub- 
secjucnt rcLssues, with alterations and interpolations, make it 
veiy difficult to arrive at the original text. 

Eduionr: E. lie Aluralt IVtiTsbiiig, 1859); J. V. Mignc, 
Patrologia (iraeai, rx. ; C. de Door (in Teiibner senes, ). 

Sec I'. Hirscli, Itveanltnisrhe Studien (187(1) ; ('. dc ikxu* in //m- 
lorischc Vnicrsuchnngcn (in honour of \rnold Schafer, Iknin, 1882) ; 
C. Xvnimbcichcr, Gesehuhte der byzaHtimsihin Littviatnr (I'Sgy). 

GEORGE THE SYNCELLUS |G£okgio.s Synkeu.os], of 
Constantinople, Byzantine chronicler and ecclesiastic, lived 
at the end of the 8th and the beginning of the otii century a.d. 
He was the syficdlus (cell-mate, the confich^ntial companion 
assigned to the jiatriarclTs, sometimes little more than a spy ; 
see vSvNC’KLLUs) or private secretary of 'i'ara(u)siiis, patriarch 
of Constantinople (784-806), after whose deatli he retired to a 
convent, and wrote his Chronide of events from Adam to J )io- 
clctian (285). At his earnest request, the work, which be doubt- 
less intended to bring dow'n to bis own times, was continued after 
his death l)y his friend Theoi)hanes C'onfe.s.S(>r. 'I’he Chranide, 
which, as its title iinpli(‘s, is rather a chronological tablt; (with 
notes) than a history, is w'riltrn with special rvivumce to pre- 
ChrLstian times and the introduction oi Clirislianity, and exhibits 
the author as a staunch upholder of orthodoxy. But in ‘^pile of 
its religious bias and dry and iininlcrcstiiig eharacU*r, the frag- 
ments of ancient writiTS and apociyphal books pnNserved in it 
render it specially valuable. For instance, consid(?ral)le portions 
of the original text of the Chronide <»f Knschius have been 
restored by the aid of Syncclliis. His chief authorities were 
Annianus of Alexandria (5th century) and l^anodorus, an 
lOgyptian monk, who wrote about the year 400 and drew largely 
from Eusebius, Dexippiis and Julius Africauiis. 

lubtio pnncpp.s, by J. (ioar (1652) ; in Ixjiiii ( or pus seriptorum 
hist, liyx., by V^'. Dimlorf (1829). Set* also II. (lelzer, St'\lus Julius 
Africanus^ ii. 1 (1885) ; Knimbaclitr, Gcsdiiditc dcr byzantinischen 
I.itteratuf (1897). 

GEORGE, HENRY (1839 1897), American author and political 
economist, was bom in JMiiladelfihia, Ecnn., on the 2nd of Sep- 
tember 1839. He settled in California in 1858 ; removed to 
New York, t88o ; w'as first a printer, then an editor, but finally 
devoted all his life to econonn’c and social questions. In 1871 
he publi.shed Our Laud Policy, which, as further developed in 
1879 under the title of Progress and Poverty, speedily attracted 
the widest attention both in America and in ICiirope. In 1886 
he published Protection or Free Trade. Henry (ieorge had no 
political ambition, but in 1S86 he received an independent 
nomination as mayor of New York (.'ity, and became so popular 
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tliat it required a coalition of the two strongest political parties 
to prevent his election. He received 68,000 votes, against 
00,000 for the coalition candidate. His death on the 29th of 
October 1897 was followed by one of the greatest demonstrations 
of popular feeling and general respect that ever attended the 
funeral of any strictly private citizen in American histoiy. 
The fundamental doctrine of Henry George, the equal right of 
all men to the use of the earth, did not originate with him ; but 
his clear statement of a method by which it could be enforced, 
without increasing state machinery, and indeed with a great 
simplification of government, gave it a new form. This method 
he named the Single Tax. His doctrine may be condensed as 
follows : The land of every country belongs of right to all the 
people of that country, llus right cannot be alienated by one 
generation, so as to affect the title of the next, any more than 
men can sell their yet unborn children for slaves. Private 
ownership of land lias no more foundation in morality or reason 
than private ownership of air or sunlight. But the private 
occupancy and use of land are right and indispensable. Any 
attempt to divide land into equal .shares is impossible and un- 
dcsiralde. Land should be, and practically is now, divided for 
private use in parcels among those who will pay the highest price 
for the use of each parcel. 'Phis price is now' paid to some persons 
annually, and it is called rent. By applying the rent of land, 
exclusive of all improvements, to the equal benefit of the whole 
community, absolute justice would be done to all. As rent is 
always more than sufficient to defray all necessar}'' expenses of 
government, those expenses .should be met by a tax upon rent 
alone, to be brought about by the gradual abolition of all other 
taxes. Landlords should be left in undisturbed possc.ssion and 
nominal ownership of the land, with a sufficient margin over the 
tax to induce them to collect their rents and pay the tax. Thty 
would thus be transformed into mere land agents. Obviously 
this would involve absolute free trade, since all taxes on imports, 
manufac'tures, successions, documents, personal property, build- 
ings or improvements would disappear. Nothing made by man 
would be taxed at all. The right of private property in all things 
made by man would thus be absolute, for the owmer of such 
things could not be divested of his property, without full com- 
[)ensation, even under the pretence of taxation. The idea of 
concentrating all taxes upon ground-rent has found followers 
in Great Britain, North America, Australia and New Zealand. 
Tn practical politics this doctrine is confined to the “ Single Tax, 
Limited,” which proposes to defray only the needful public 
expenses from ground -rent, leaving the surplus, whatever it 
may be, in the undisturbed possession of land-owners. 

'I h(* principal books by Hetiry Cieorge are : Progress and Pooerir 
(i87t>), The Irish Land Question (18S1), Social Problems 
Proiciiion or free Trade (iSSO), The Condition of Labor (1891), 
A Perf'texed Philosopher (i8<).*), Political Economy (1898). His son, 
Henry (ieorge (b. 1862), has written a Life (1900). For the Single 
Tax theory .sec Shearman's Natural Taxation (i8i)n). (T. G. S.) 

GEORGE PISIDA [Georgios I^i.sides], Byzantine poet, bom in 
Pisidia, flourished during the 7th century a.tj. Nothing is known 
of him except that he was a deacon and chartophylax (keeper 
of the records) of the church of St Sophia. His earliest work, 
in three cantos (aK/KMAirtts), on the campaign of the emperor 
Herai'lius against the Persians, seems to be the wwk of an eye- 
witness. This w'as folio w'cd by the Avarica, an account of a 
futile attack on Constantinople by the Avars (626), said to have 
been repulsed by the aid of the Virgin JMary ; and by the Hcradias, 
a g(*neral survey of the cx|)loits of Jlcracliiis both at home and 
abroad down to the final overthrow of Chosroes in 627. George 
Pisida was also the author of a didactic poem, lle.xahneron or 
C nshtourgia, upon the creation of the world ; a treatise on the 
vanity of life, after the manner of Ecclesiastes ; a controversial 
composition against Severus, l)i.shop of Antioch ; two short poems 
upon the resurrection of Christ and on the recovery of the sacred 
crucifix stolen by the Persians. The metre chiefly used is the 
iambic. As a versifier Pisida is correct and even elegant ; as a 
chronicler of contemporary events he is exceedingly useful ; 
and later Byzantine writers enthusiastically compared him with, 
and even preferred him to. Euripides. Recent criticism, however, 
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characterizes his compositions as artificial and almost uniformly 
dull. 

Complete works in J. P. Migne, Palrologia Graeca, xcii. ; .see also 
De Georgii Pisidae apud Theophanem altosque historicos reliquiis 
(1900), by S. L. Sternbach, who has edited several new poems for 
the fir.st time from a Paris MS. in Wiener SiudicHf xiii., xiv. (i8qi- 
1892) ; C. Krumbacher, Geschtchte der byzaniinischen Liticratur 
(1897) ; C. F. Bahr in Ersch and Gruber’s Allgemeine Encyklopddie. 

GEORGE, LAKE, a lake in the E. part of New York, U.S.A., 
among the S.E. foothills of the Adirondack Mountains. It 
extends from N.N.E. to S.S.W. about 34 m., and varies in width 
from 2 to 4 m. It has a maximum depth of about 400 ft., and is 
323 ft. above the sea and 227 ft. above Lake Champlain, into 
which it has an outlet to the northward through a narrow channel 
and over falls and rapids. The lake is fed cliiefly by mountain 
brooks and submerged springs ; its bed is for the most part 
covered with a clean sand ; its clear water is coloured with 
beautiful tints of blue and green ; and its surface is studded with 
about 220 islands and islets, all except nineteen of which belong 
to the state and constitute a part of its forest reserve. Near the 
head of the lake is Prospect Mountain, rising 1736 ft. above the 
sca,w)ule several miles farther down the shores is Black Mountain, 
2661 ft. in height. Lake George has become a favourite summer 
resort. Lake steamers ply between the village of Lake George 
(formerly Caldwell) at the southern end of the lake and Baldwin, 
whence there is rail connexion with Lake Champlain steamers. 

Lake George was formed during the Glacial period by glacial 
drift which clogged a pre-existing valley. According to Prof. J. F. 
Kemp the valley occupied by Ltike George was a low pass before 
the Glacial period ; a dam of glacial drift at tlie southern end 
and of lacustrine clays at the northern end formed the lake which 
has submerged the pass, leaving higher parts as islands. Before 
the advent of the white man the lake was a part of the war-path 
over which the Iroquois Indians frequently made their way 
northward to attack the Algonquins and the Hurons, and during 
the struggle between the English and the French for supremacy 
in America, waterwavs being still the chief means of communica- 
tion, it was of great strategic importance (see Champlain, iMke ). 
Father Isaac Jogues, Rene Goupil and Guillaume Couture 
seem to have been the first white men to see the lake (on the 9th 
of August 1642) as they were being taken by their Iroquois 
captors from the St T-awrence to the towns of the Mohawks, 
and in 1646 Father Jogues, having undertaken a half-religious, 
half -political mission to the Mohawks, was again at the lake, 
to which, in allusion to his having reached it on the eve of ( orpus 
Christi, he gave the name Lac Saint Sacrement. This name 
it bore until the summer of 1755, when General William Johnson 
renamed it Lake George in honour of King George IT. 

General John.son was at this time in command of a force of 
colonists and Indians sent against the French at Crown Point on 
Lake Champlain, The expedition, however, had proceeded 
no farther than to the head of Lake George when Johnson was 
informed that a force of French and Indians under Baron Ludwig 
August Dieskau was pushing on from Crown Point to Fort 
Lyman (later Fort EMward), 14 m. to the S. of their encampment. 
Accordingly, on the morning of the 8th of September a detach- 
ment of 1000 colonials under Colonel Ephraim Williams (1715- 
1755) and 200 Indians under Hendrick, a Mohaw^k chief, was 
sent to aid Fort Lyman, but when about 3 m. S. of the lake this 
detachment fell into an ambuscade prepared for it by Dieskau 
and both Williams and Hendrick were killed. The survivors 
were pursued to their camp, and then followed on the .same day 
the main battle of I^ike George, in which 1000 colonials fighting 
at first behind a hastily prepared barricade defeated about 1400 
French and Indians. Both commanders were wounded ; Dieskau 
W'as captured ; the French lost about 300 ; and the colonials 
nearly the same (including tho.se who fell earlier in the day). 
Johnson now built on the lake shore, near the battlefield, a fort 
of gravel and logs and called it Fort William Henry (the site was 
occupied by the Fort William Henry Hotel till it was burned 
in 1900). In the meantime the French entrenched them- 
selves at I'icondcroga at the foot of the lake. In March 1757 
Fort William Henry successfully withstood an attack of 1600 
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men sent out by the marquis de Vaudreuil, governor of Canada, 
but on the 9th of August of the same year its garrison, after 
being reduced to desperate straits, surrendered to the marquis de 
Montcalm. By the terms of surrender the garrison was to be 
allowed to march out with the honours of war and was to be 
escorted to Fort Edward, but the guard provided by Montcalm 
was inadequate to protect them from his Indian allies and on the 
clay following the surrender many were massacred or taken 
prisoners. The fort was razed to the ground. In 1758 General 
James Abercrombie proceeded by way of Lake George against 
T^rt Ticonderoga, and in 1759 Baron Jeffrey Amherst, while on 
lus way to co-operate with General James Wolfe against Quebec, 
built near the site of Fort William ITenry one bastion of a fort 
since known as Fort George, the ruins of which still remain. 

A monument commemorative of the battle of Lake George 
was unveiled on the 8th of September 1903, on the site of the 
battle, and within the state reservation of 35 acres known as 
Fort George Battle Park. Horicon is a name that was given 
to the lake by James Fenirnore ("ooper. The Indian name of 
the lake was Andia-ta-roc-te. 

Sec Francis Parkman, Montcalm and Wolje (Boston, i.S8^) ; and 
E. E. Scelye, Lake George in History (Lake (ieorge, 1897). 

GEORGE JUNIOR REPUBLIC, an American industrial 
institution, situated near the small village of Frceville, in 'Ibmp- 
kins county. New York, U.S.A., 9 m. K.N.E. of Ithaca, at the 
junction of the Sayre-Auburn and the Elmira-Cortland branches 
of the Lehigh Valley railway. The (ieorge Junior Republic 
forms a miniature state whose economic, civic and social condi- 
tions, as nearly as possible, reproduce those of the United Suites, 
and whose citizenship is vested in young people, especially those 
who are neglected or wayward, who are thus taught self-reliance, 
self-control and morality. The founder, William Reuben George 
( 1 ). 1866), was a native of West Dryden, a village near Freeville, 
who as a business man in New York City became interested in 
the Fresh Air Fund charity supervised by the New York Trihune, 
took charge of summer outings for city children (1890-1894), 
and, becoming convinced that such charities tended to promote 
pauperism and crime among the older of their proteges, devised 
first (1894) the plan of re<[uiring payment by the children in 
labour for all they received during these summer jaunts, then 
(1895) self-governmemt for a summer colony near iTceville, 
and finally a permanent colony, in whicli the children stay for 
several years. The Republic was founded on the loth of July 
1895 ; the only check on the powers of executive, representative 
and judicial branches of the government lies in the veto of the 
superintendent. “ Nothing without labour ” is the motto of 
the community, so strictly carried out that a girl or boy in the 
Republic who has not money ' to pay for a night's lodging must 
sleep in jail and work the next day for tlie use of the cell. The 
legislative body, originally a House of Representatives and a 
Senate, in 1899 became more like the New^ England town meeting. 
'I’he respect for the law that follows its enactment by the citizens 
themselves is remarkable in a class so largely of criminal tend- 
encies ; and it is particularly noticeable that positions on the 
police force are eagerly coveted. Fifteen is the age of majority ; 
suffrage is universal, children under fifteen must be in charge of a 
citizen guardian. The average age of citizens was seventeen in 
1908. The proportion of girls to boys was originally small, but 
gradually increased; in 1908 therewere about 70 girls and 90 boys. 
The tendency is to admit only those aged at least sixteen and 
physically well equipped. In the Repuldic’s earlier years the 
citizens lived in boarding-houses of different grades, but later in 
family groups in cottages (there were in 1910 twelve cottages) 
under the care of “ house-mothers.” The labour of the place is 
divided into .sewing, laundry work, cooking and domestic service 
for the girls, and furniture making, carpentry, farm work, baking 
bread and wafers (the business of an Auburn biscuit factory was 
bought in j 903), plumbing and printing for the boys. Masonry and 

^ The “ government '* issued its own currency in tin anil later 
in aluminium, and “ American " money could not be jiassed within 
the 48 acres of the Republic until 190O, when depreciation forced the 
Republic's coinage out of use and “American ’’ coin was made legal 
lender. 


shoe and harness making were tried for a few years. There is 
an efficient preparatory and high school, from which students 
enter directly leading colleges. The religious influence is strong, 
wholesome and iinsectarian ; students in Auburn I’heologii'al 
Seminary have assisted in the religious work ; Roman Catholic 
and Hebrew services are also held ; and attendance at church 
services is compulsor>^ only on convicts and prisoners. 

'I'here are “Woman’s Aid" societies in New York (itv, 
Ithaca, Syracuse, Buffalo, Boston and elsewhere, to promote 
the work of the Republic. A “ republic " for younger boys, 
begun at Freeville, was established in Litchfield, ('onnecticut ; 
and a National Junior Republic near Annapolis Junction, 
Maryland, and a (barter Junior Republic at Readington, luiar 
Easton, Pennsylvania, are modelled on the George Junior 
Republic. In 1908-1910 new “ states ’’ were established at 
Chino, California, Grove City, Pennsyhania, and Flemington 
Junction, New Jersey. In Februar)' 1908 the National Associa- 
tion of Junior Republics was formed with Mr (ieorge (its founder) 
as its director, its aims being to establish at least one “republie " 
in each state of the Union, and in other countries similar institu- 
tions for youth with miniature governments modc-lled on that of 
the country in whicli each “ state " is established, and to estaldish 
colonies for younger children, to be sent at the age of fifteen 
to the Junior Republic. At the time of its formation the National 
Association included the “ states ” at Freeville, N.V., l.ilchtield, 
Conn., and Annapolis Junction, Md. ; others joined the federa- 
tion later. 

See William K. (Jeorgi', The Junior J^rfmhlit : its History and 
Ideals (New 'S'ork, 1910); J he Junior lu'lnihlu Citizen (I'leev iJIe, 
1895 sqip), wiittcn and printed by “ uLi/.eiis " ; hoihing Without 
Labor, George Junior Republic (7th ed., Freeville, i9o«)), a manual : 
J. IL Commons, " The Junior Repiil>lii,“ in 1 he Ameriian Journal 
of Sociology (1898) ; D. F. Lincoln, '* 'llie (ieorge Junior Republic," 
in The Coming Age (1900) ; and Lyman Abbott, " A Rei)ul)lK 
within a Rejiublic," in tlie Outlook for h'ebruiat y 13, 1908. 

GEORGETOWN, the eapital of British Guiana (see Gctana), 
and the se^it of the colonial government, situated on tlie left 
bank of the Demerara river at its month, in 6” 29' 24" N. and 
58^^ ii' 30" W, It was known during the Dutch occupjition 
as Stabroik, and was established as the seat of government 
of the conibiiH'd colonies of Essequibo and l)eni(*rara (now with 
Berbicc forming the three counties of British (juiana) in 1784, 
its name being changed to Georgetown in 1812. It is oikj of 
the finest towns in this part of the world, the* streets being wide 
and straight, inliTseeting each oilier at right angles, s(‘veral 
having double roadways with lily-covered canals in the centre, 
the grass banks on either side carrying rows of handsomi* shade 
trees. In Main Str(*et, the finest street in (ieorgdown, the canal 
has been filled in to form a broad walk, an obvious precedent 
lor the treatment of lluj other canals, wliicli (however l)cautiful) 
are useless and merely act as breeding grounds lor ino.’.quitoes. 
Thcprinripal residcn('(*s, standing in their own gardtuis surrounded 
by foliage and flowers, are scattererl o\'e.r the town, as are also 
Uie slums, almost the w'orst of whii h abut on the b<*st residt;ntial 
quarters. Water Street, tht* busille^s centre, runs parall<‘I to 
th<i river for about 2 1 m. and contains tlie stores of tlic wliohisale 
and retail nierchants, their wharves running out into the n\'er 
to allow steamers to conic alongside. Most of the houses and 
public buildings are constructed of wood, thi- fornicr generally 
raised on brick pillars some 4 ft. to 10 It. from the ground, 
bright colouring of the w’oodcn walls, jalousies and roofs adding 
to the Ixjiiuty of the b(;;>t streets. 'J’lie large structure known 
as the Public Buildings in the centre of the (ity, containing 
the offices of the exec-utive government and the liall of the 
court of policy, was erected bct\ve(in 1829 and 1834. It is a 
hand.some, E-shaped, brick-plastered building of consideral)le 
size, with deep porticos and marble-paved galleries carried on 
cast-iron columns. 'I'hc law courts, built in the ’eighties, have 
a ground floor of concrete and iron, the uppcT storey being of 
hardwood. Among other public buildings arc the tow^n hall, 
the Anglican and Roman Catholic cathedrals, several handsome 
churches, the local banks and insurance offices, and the almshouse. 
The public hospital consists of several large blocks. The Royal 
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Agricultural and Commercial vSociety has a large reading-room 
and lending library. The assembly rooms, above and owned 
by the Georgetown club, has a good stage and is admirably 
adapted to dramatic and musical entertainments. A museum 
(free), belonging to the Royal Agricultural and (Commercial 
Society, is chiefly deviated to the fauna of British Guiana, but 
also contains an instructive collection ot local economic, rninera- 
logical and lx)tanical exhibits, a miscellaneous collccticm of 
foreign birds and mammals, and an interesting serias of views 
of the colony. The botanical gardens to the east of the city 
are of considerable extent and admirably laid out. The nurseries 
cover a large area and are devoted chiefly to the raising of plants 
of economic importance which can be purchased at nominal 
rates. 'I'he collections of ferns and orchids are very fine. In the 
gardens are also located the fields of tlie board of agriculture, 
where experimental work in tlie growth of sugar-cane, rice, 
cotton and all tropical plants of economic importance is carried 
on. Other popular resorts are the sea wall and the promenade 
gardens in the centre of the city. 

The local government of (ieoi^elown is vested in a mayor and 
town council elected under a very restricted franchise. I’he 
city is divided into fourteen wards each with one representative. 
A councillor must possess, either personally or through his wife, 
premises within the city (»f the appraised value of at least $1500. 
A voter must either own house property of the appraised value 
of $250 or occupy premises of an annual rental ol $240. There 
are indeed only 297 municipal vottTS in a population of nearly 
50,000. The revenue, just over £50,000 annually, is mainly 
derived from a direct rate on house property. The colonial 
goveriiinent pays rates on its property and also give's a grant- 
in-aid towards the upkeep of the strc'cts. The expenditure is 
principally on sanitation, fire brigade, streets, water-supply, 
street lighting and drainage. Street lighting is carried out under 
contract by the Demerara Electric ('ompaiiy, which has a 
monopoly of private ligliting and works an excellent tram service. 
Water for public and domestic purposes is taken irom the con- 
.servancy of the? east coast and is delivered by pumping throughout 
the city, but drink iug-water is collected in tanks attached to 
the dwellings fn»iu thti ruin falling on the roots. The fire brigade 
is a brunch of the police force, half the c\)st being borne by the 
rates and half by the general revenue. There is an excellent 
ser\'ice of telt*f)hon(‘s, a. branch of the j)ost ofllcc, and halfpenny 
postage within the city boundaries. 'Ihcre are in (Georgetown 
two well-e(iuij)pcd foundries, a dry dock, and facaories for the 
nianulacture of rice, cigars, soap, boots, chocolate, candles, 
aerated waters and ice. Georgetown is connected by rail and 
ferry with New Amsterdam, by ferry and rail with the west 
coast of Demerara, and by steamer with all the country districts 
along the coast and up llio navigable reaches of the principal 
rivers. (A. G. B.*) 

GEORGETOWN, formerly a city of the District of Columbia, 
U.S.A., and now part (sometimes c.tdled West Wiishington) 
of the city of Washington, U.S.A., at the confluence of the 
Potomac river and Rock Creek, and on the Chesapeake Jind Ohio 
Canal, about 2J in. W.N.W. of the National Capitol. Pop. 
(1890) 14,046; (ii>oo) 14,549. The streets are old-fashioned, 
narrow and w'ell shailed. Dn the “ Heights ” are many fine 
residences with bcautitul gardens ; the Monastery and Academy 
(for girls) ol Visitation, iounded in 1799 by J-eonard Neale, 
second archbishop of Baltimore ; and the college and the 
astronomical observatory (1842) of Cieorgetown University. 
The university was founded as a Roman ('atholic Academy in 
1789, was opened in 1791, transferred to the Society of Jesus 
in 1805, auLluirized in 1815 by ( ongress to confer college or 
university degrees, and by the Iloly See in 18^^^ to confer dqsfrees 
in })hilosophy and theology, incorporated as (Georgetown College 
by Act of (Congress in 1844, and began graduate work about 
1856. The college library includes the historical collection of 
James (Gilmary Shea. A school of medicine was opened in 1851, 
a dental si'hool in 1901 and a si:lu)ol of law' in 1870. In 1909- 
1910 the university had an enrolment of 859 students. Rising 
in terraces from Rock Creek is Oak Hill Cemetery, a beautiful 


burying-ground containing the graves of John Howard Payne, 
the author of “Home, Sweet Home,” Edwin McMasters Stanton 
and Joseph Henry. On the bank of tlie Potomac is a brick house 
which was for several years the home of Prancis Scott Key, author 
of “The Star-Spangled Banner”; on Analostan Island in the 
river was a home of James Murray Mason ; Georgetown Heights 
was the home of the popular novelist, Mrs Emma Dorothy 
PGliza Nevitte Southworth (1819-1899). Before the advent of 
railways Georgetown had an important commerce by way of the 
Chesapeake and Ohio Canal, by which considerable coal as well 
as some grain is still brought hither, and of which Georgetown 
is now a terminus ; the canal formerly crossed the Potomac 
at this point on an aqueduct bridge (1446 ft. long), but in 1887 
the crossing was abandoned and the old bridge was purcliased 
by the United States government, which in 1889 constructed 
a new steel bridge upon the old masonry piers. Chief among the 
manufactories are several large flour mills — Georgetowm flour 
was long noted for its excellence. There is a very large fish- 
inarket here. (Georgetown was settled late in the J7th century, 
was laid out as a town in 1751, chartered hs city in 1789, 
merged in the District of Columbia in 1871, and annexed 
if) the city of Washington in 1878. In the early days of 
Washington it was a social centre of some imjiortance, where 
many members of Congress as well as some cabinet ofheers 
and representatives of foreign countries lived and the President 
gave state dinners ; and here were the studio, fc^r two years, of 
(iilbert Stuart, and “ Kalorama,” the residence of Joel Barlow. 

GEORGETOWN, a city and the county-seat of Sci)tt county, 
Kentucky, U.S.A., about 1 1 miles N. of I.exington. l\)p. 
(1900) 3823, of whom 1677 were negroes. Georgetown is served 
by the Cincinnati Southern (Queen & Crescent Route), the 
Prankfort & (incinnati, and the Southern railways, and is 
connected with Lexington by an electric line. It is the seat 
of Georgetown CVdlege (Baptist, co-ediicational), chartered in 
1829 as the successor of Rittenhouse Academy, which was founded 
in 1798. Georgetown is situated in the Blue Grass region of 
Kc'utucky, and the surrounding c'ountry is devoted to agriculture 
and stock-raising. One of the largest independent oil refineries 
in the country (that lu the Indian Refining Co.) is in Georgetown, 
and among manufactures are bricks, flour, ice, bagging and hemp. 
'I’he remarkable “Royal Spring,” w'hich rises near the centre 
of the city, furnishes about 200,000 gallons of water an hour 
for the city’s water supply, and for power for the street railway 
and for various industries. The first settlement was made in 
1775, and was named McClellan’s, tliat name being changed to 
Lebanon a few years afterwards. In 1790 the place was incor- 
porated as a town under its present name (adopted in honour 
of George Washington), and (Georgetown was chartered as a city 
of the fourth class in 1894. Bacon College, which developed into 
Kentucky (now' Transylvania) University (see Lkxinc/jon, Ky.), 
was established here by the Disciples of Clirist in 1836, but in 
1839 removed to Ilarrodsburg. 

GEORGETOWN, a city, a port of entry and the county-seat 
of Georgetown county. South Carolina, U.S.A., at the head of 
Winyah Bay, and at the mouth of the Pedee river, about 15 m. 
from the Atlantic Ocean, and about 55 m. N.E. of Charleston. 
Pop. (1890) 2895; (1900) 4138 (2718 negroes); (1910) 5530. 
(Georgetown is served by the Georgetown & \Vcstern railw'ay, 
has steamship communication with Charleston, Wilmington, 
New' York ('ity and other Atlantic ports, and, by the Pedee 
river and its tributaries (about looo m. of navigable streams), 
has trade connexions with a large area of South Carolina and part 
of North Carolina. The principal public buildings arc the post 
office and custom house. Among the city’s manufactures arc 
lumber, foundry and machine-shop products, naval stores and 
oars ; and there are shad and sturgeon fisheries. The grow'ing 
of cotton and truck-gardening are important industries in the 
neighbouring region, and there is considerable trade in such 
products. The first settlement here was made about 1700 ; 
and the town w'as laid out a short time before 1734. The Winyah 
Indigo Society grew out of a social club organized about 1740, 
and was founded in 1757 by a group of planters interested in 
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raising indigo ; it long conducted a school (discontinued during I 
the Civil War) whicli eventually became part of the city’s public j 
school system. In 1780 Georgetown was occupied by a body | 
of Loyalist troops, with, whom the American troops had several 
skirmishes, but on tlie loth of August 1781 General Francis j 
Marion forced the evacuation of the town and took possession 
of it. A few days later, an American named Manson, who had 
joined the British forces, attacked the town from an armed 
vessel, and burned about forty houses, the small hod}'' of militia 
being unable to make an effective resistance. General Lafayette 
first landed on American soil at Georgetown on the 24th of April 
1777. (ieorgetown w^as incorporated as a town in 1805, and was 
chartered as a city in 1S95. 

GEORGETOWN, a city and the county -seat of Williamson 
county, Texas, U.S.A., on the San Ga])riel river, about 25 m. N. 
by E. of Austin. Pop. (iSgo) 2447 ; (1900) 2790, of whom 
608 were negroes. The city is served by the International 
& Great Northern, and the Missouri, Kansas & Texas rail- 
ways. Georgetown is the seat of the Southwestern Ihiiversit)' 
(Methodist Episcopal, South, co-educational), formed in 187^5 
(chartered 1875) combination of Riitervillc College 

(Methodist ICpiscopal, at Rulcrville, Texas, chartered in 1840, 
and closed in 1850), McKenzie ('ollcge (at Clarksville, Texas, 
founded in 1841 and closed in 1872), Wesleyan (‘ollege at San 
Augustine (chartered in 1841, burned a few years iater, and not 
rebuilt), and Soule University at Chapel Hill (chartered in 1856, 
but closed in 1870). The university includes a fitting school 
at Georgetown, and a medical department at Dallas, Tt;xas ; 
in 1909 it had an enrolment of 1037 students. The principal 
manufactures of Georgetown arc cotton and cotton-sced oil, 
and planing-rnill products. In Page Park are mineral springs, 
whose waters have mcdiciiicd (lualilies similar to the famous 
Karlsbad waters. The first selllcmenl was made here in i8.)8 ; 
and Georgetown was incorf)oratcd as a tr)\vn in j866, and was 
chartered as a city in 1890. 

GEORGIA, a southern stale of the United States of America, 
one of the thirteen original states, situated between 30® 31' 39" 
and 35*’ N., and between Si'’ and 85'" 53’ 38" W. It is bounded 
N. bv 'rcnnessec and North Carolina, E. by South C arolina and 
the Atlantic Ocean, S. by Florida, and W. by Alabama. The 
total area of the state is 59,265 sq, m., of w’lii('h 540 s(j. m. are 
water surface. 

'I'he surface of Cieorgia is clividocl into five physiographic zones. 
EVom the sea coast, wliicli is skirled by tcrtilc, sennit ropical islands, 
a plain of ^5,000 .sq. in., known as South (icorgia, ext ends northward 
to the “ fall -line ’’ passing from Augusta, through Milledgcville 
and Macon, to Oilumbus. This is a part of the great AlLantic 
Coastal Plain. For 20 in. from the coast its elevation is 10 It., 
then it rises abruptly 70 ft. liigher, and 20 m. farther another 
elevation begins, whi( h reaches 575 ft. at Milledgevillc, the* average* 
ehrvation of the entire region being 250 ft. North of th<^ line men- 
tioned, and collcctivclv known as NTirtli (Georgia, are the four other 
regions, each with wc-ll-defined characteristics. The largest and 
southernmost, a broad bell extending tiom the " fall-line ’* to a 
line passing through Clarkesville, TTaliersham county, Qirtersville, 
Bartow county and Buchanan, Haralson county {approximately), 
is known as the l’ie*dmont Belt or Plateau, being a region of faint 
relief eroderl on highly (omplicateil crystalline roi.ks. I'he Blue 
Kidgc escarpment, a striking tojiograpliic feature m Virginia and 
the Carolinas, extends into Cieorgia along the north-eastern border 
ol this belt, but is less strongly developed here than elsewhere, 
dying out entirely towards the .soutli-w'cst. North of Ihe Piedmont 
Belt he the Appalachian Mountains Region and the (»reat Valley 
Region, the former to Ihe east, the latter to the west of a dividing 
line from Cartcrsville northward, 'ihe former region consists of 
detached mountain masses of crystalline rocks, not yet eroded 
down to the level of the Piedmont Bell. In Towns county, in the 
Appalachian Region, is the highest point in the .state, Brasstown Bald, 
also called Enota Mountain (1768 ft.). 'I'he (ircat Valley Region 
consists of folded sedimentary rocks, extensive erosion liaviiig 
removed the .soft layers to form valleys, leaving the hard layers 
as ridges, both layers running in a N.E.-S.W. direction. In the 
extreme north-west cxirner of the slate is a small part of the Cumber- 
land Plateau, rcpre-senled by T-ookout and .Sand Mts. 

On the Blue Ridge escarpment near the N.JU corner of the .state 
is a w'ater-parting .separating the waters which find their way 
respectively N.W. to the Tennessee river, S.W. to the Gulf of Mexico 
and S.E. to the Atlantic Ocean ; indeed, according to B. M. and 
M. R. Hall (Wa/gr Resources of Georgia, p. 2), " there are three j 
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springs in north-east Gi'orgia within a stone’s throw of each other 
that send out tlieir waters to Savannah, tia., to Apalachicola, Fla., 
and to New Orleans, La. ’’ The wati‘r-parting Ixdweeii the waters 
flowing into the Atlantic and tlio.se flowing into llie (iulf extends 
from this point first S.J-'. for a tew miles, then turns S.W. to Atlanta, 
and from there extend.s S.S.i:. to the Florida line. West of where 
llic escarpment dies out, the Great Valley Region and a consulerable 
portion of the .Appalachian Mountains Region cU*e drained by tin* 
Coosa, the 'lallapoosa and their tribut.uk*s, into Mobile Bay, but 
the Cumberland Plateau, like that part of the AppaUichian Mc'un- 
tams Region whicli lies directly N. of the Blue Uidge esiar]iraenl, 
coiisliliites a part ol tlu* leiinessee Ba.sin 'Ihe jirini'ipal nxi'is 
of the state are the Chattahoochee and \hv Idinl, whu h unite ni 
the S.W. comer to form the Ajialachicoki ; the Oem 11 Igee (whose 
western tributary, the 'lowaliga, falls (>6 ft. in less than a quarter 
of a mile), and the Oconee, wliicli unite in ihe S.F. to loini the 
Altamaha ; and the Savannah, which forms the boundary between 
Georgia and South Carolina. All oJ these ns'e in the upper part ol the 
Ihedmout Fl.itcaii, through which they juiriue a rajiid course over 
rocky beds, and are navigable only south of the " fall-line,” at 
which and north of winch they inrnish an abundance of at er- power 
The upper Savannah river first flows S W., then turns al)ruptly 
S.E., while the Chattahoochee river rises near this point and » 011- 
tinucs S.W. This is because tlie iqiper Savannah ' was tormerlv 
]iart ol tin* Cliattaliooehee, but was t ajdiircd and turned S F. by 
lieadward growth ol the Savannah As a result ot the capture 
there is a deep gorge along the iijiper Saxannah, especiallv along the 
branch called the Tallulah nv(T ; and Ihe iqiper 'rallulah, m a senes 
of cascailes, 25 in. long, falls 525 ft. from the former higher level 
down to the main bed of the ujqier .Savannah, at J'allulah Falls, a 
summer resort. 

The fauna anrl flora have- no distinctive featiire.s. (See U\rTiin 
.States.) 

Climate and Soils. I'lic climate of (Jeorgia, lliougli temperate, 
differs considcralily in different parts of llie .slate. All the nine 
climate bcit.s in the United States, except tbut ol southern 
Idorida, are represented within its borders. 'Phe lowest mean 
annual temperature, 40' F. and below, is that of some of the 
mountain tops of northern (itorgia ; from the mountain sides 
to the Piedmont Plateau this mean temperature varies Irom 
45® to 60" ; on th(‘ Piedmont Plateau from 60' to 65*'' ; and on the 
Coastal Plain from 60'’ to 70“. 'J'lu' July isotherm of 80'’ crosses 
the slate a lillle N. of Augusta anil Macon, touching tlie VV. 
boundary at West Point, 'J'roup county. 'J'ht* mean ] ulv tempera- 
ture for the whole state* is 81 -8" ; for the part S. of the 80' 
i.sotherm the average temperatnn* for July is between Ho” and 
85”. The av(*rage rainfall for the stale is 49*3 in. ; the maxiinuin 
is 71*7 in., at Rabiin Gap in the extreme N.K. part of the slate ; 
the minimum is 39*4 at Swainsboro, Immanuel county, a lillle .S.E. 
of the centre of the stale. 

Georgia is also notable for tlie. variety of its soils. In the 
Uiiinbcrland Plateau and Great Valley Regions are a red or brown 
loam, rich in decomposed limestone and calcareous shales, and 
.sandy or gravelly loams. In the Piedmont Plateau and Appala- 
chian Mountains Regions the surface soil is generally sardy, hut 
in considerable areas the subsoil is a red cla\ deiit ed largel)' 
from the decomposition of hornblcmlc. By tar the greatest 
variety of .soils is found in the ( oa.stal IMain Region. Here the 
Central Cotton Belt, extending from the “ fall -line ” as far S. 
as a line bisecting Early county in tlie and passing through 
Baker, Worth, Dooly, Dodge, f.a’.ircns, Johnson, Jefferson 
and Burke counties, has three distinct kinds of soil : a sand, 
forming what is known as the sand-hill region : red clay dcri^ ed 
from siJicious rock in the red hills; and grey, .sandy .soils with 
a subsoil of 5^ellow loam. South of the (Vitton Belt is the Lime 
Sink Region, which includes Miller, Baker, Mitchell, (bIquilt 
and Worth counties, the northern portions of Decatur, Grady, 
Thomas, Brooks and Lowndes, the eastern parts of Dooly and 
Lee, and the eastern portions of Berrien. Irwin, Wilcox, Dodge, 
and some parts of Burke, Screven and Bulloch. The soft lime- 
stone underlying this region is covered, in the uplands, wdth 
grey, sandy soils, which lia\e a subsoil of loam ; in the lowlands 
the surface soils arc loams, the .suh.soils clays. Adjoining this 
region are the pine barrens, which extend S. to a line passing 
through the northern portions of Pierce, Wayne, Liberty, Bryan 

* .According to the usual nomenclature, tlie branch flowing . 
is ct'illed the Chattrxiga; this unite.s witli th(‘ 'lalluiah to form the 
'lugaloo, whicli 111 turn unitc-s with the Kiow<*<’ to loriii the Savannah 
j>roi»er. 
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and Effingham counties. Here the prevailing soils are grey and 
sandy with a subsoil of loam, but they are less fertile than those 
of the Lime Sink or Lotton Belts. The coast counties of the S.E. 
and generally those on the Florida frontier are not suitable for 
cultivation, on account of the numerous marshes and swamps, 
Okefinokee Swamp being 45 m. long and approximately 30 m. 
wide ; but tin* southern portions of Decatur, (irady, Thomas and 
Brooks counties are sufficiently elevated for agriculture, and the 
islands off the coast are exceedingly productive. 

Minn ah.- Tlic mineral resources of Georgia are as varied as its 
('Innate and soils, a total of thirty-nine different mineral products 
lieing found within its borders. The most important is stone : in 
I go/) the value ol the granite (juarned in the state was $971,207 
((ieorgia ranking fifth in the United States), of the marble $774,550 
((Georgia ranking third in the United Slates, Vermont and New York 
being first and second) ; in igo8 the granite was valued at $()7o,832 
((icorgia lankiiig fifth in tin* United Slates), and tlu" marble at 
$<>10,281 ((ieorgia ranking second in the Ihiited States, Vermont being 
first). (Generally more than one-fourth of the granite is used lor pav- 
ing ; curb, biiiltimg and monument stone are next In importance in 
the order named. Stone Mountain (1O8O ft.) in De Kalb county near 
.^tlanta is a remarkable mass ol light-colouied mu.scovite granite, 
having a circumference at its base of 7 m. Stone Mountain granite 
was first (juarried about 1H50 ; it is extensively used as building 
material in (k'orgia and other southern states. A laminated granite, 
otherwise like the Stone Mountain granite, is found in Dc Kalb, 
Kockdale and Gwinnett counties, and is us(;d for curbing and build- 
ing. Biotile granites, which take a good jiolish and are used for 
moiiunu'nts and for decoration, are cpiarrie'd in OglethorjH* and 
r.lbert counties. Georgia marble was first (juarried on a larg<^ scale 
in Pickens county in 188.4 ; the pure white marble <^f tins county 
liad been workf'd for tombstones near 'late, the centre of the marble 
bell, in 1840 : after its ('(jmmercial exploitation it was us<‘d in the 
capitol buildings of Georgia, Rhode Island, Mississipjii and Minne- 
.sota, in the Corcoran Art (iallery, Washington, D.C., and in St 
Luke’s Hospital, New York City. It is .sometimes used lor the 
entire building, and sometimes only for dc'caralion. Other colours 
than the snowy white are found m the main marble belt of the 
state, which runs trom Canton, ('herokee ('ouiity, 60 m. gcmcrally 
N. to tlur northern boiindary of the state. Otlier deposits, less w(*ll 
known, are the dark brown and light gr(*y marble.s of Whitfield 
comity, whicli resemble the stone (piarned 111 eastern Tennc.ssee. 
Limestone and slate are qiiarrusl at Rock Mart, i*olk county, and 
there are cement (piarnes at C'ement, near Kingston, Bartow county. 
Iron dejHisits occur in Bartow, Polk and Idoyd counties, where arc 
the more iin]>orlant brown ores, and (rc^r ores) in Walker anti 
ChalttKiga counti(*s. The <iiiantity ol non ore mined in Georgia 
declined from iStjo t(3 igoo : it was 200,842 long tons in 1905 and 
321,000 long tons in moS, when 41(1,812 tons were brown haematite 
and lijS tons were red ii<jeinatit<'. Before the discovery of gold 
in Caliknnia the (ieorgia “ placers ” w'ere very profitable, the earliest 
mining Inung 111 182(1 by jilact'i* miners Iroin the fields of Burke 
eouiity, North ('arolina, who began work in what is now While 
county, and v\ent thence to Habersham and faiinpkin counti(\s. 
Dahlonega and Aiiraria. the latter named bv jolm C. Calhoun, wlio 
owned a mine there, were tlie centres of this early gold mining. 
Work was suiniuarily stopjnsl l)v hVderal troops enforcing the 
governor's procl.iniation in 1841, bec.iuse of the disorder in the 
mining legion ; but it was soon renewed and a mint was establishe(l 
a( DahloiK'ga in 1848. After the dis(overy ol gold in ('aliffirnia, 
mining in (ieorgia was not renewed on anything but the smalK^st 
scale until the early ’eighties. In j(io8 the gold ])roduct was valued 
.it $5(1, 207 (it was $96,910 ill 1905) and the silver produi't at 
$iob. Up to 1(109 the gold ])roduct of tieorgia (see St.ate (ieol. 
Purvey liullrtni /<y) was about $17,500,000. lCxtensiv(‘ clay deposits 
oi'eur in ;dl ]),irls of the stale, and are remarkable for lli(*ir com- 
parative livedoin Ironi impurities and for theii higli fusion j>oint ; 
the most valuable are sedimentary, and form a belt several miles 
wide across the middle of the slate from Augusta to ('oliimbus. 
In t<io8 the clav ])rodiicts of tlu' state were valui'd at $1,928,611. 
More asliestos has been found in (ieorgia than in anv other state of 
the Union ; it occurs in the am]diiboh’ form thronghont the N. ]>art 
ol the stale, and most i^l the coiinlrv’s domestic supply comes from 
the S.ill Mountain mine in White county. Manganese ores, found 
in Baitow, Polk and Plovd counties, were formerly important; 
111 i8g() 4006 long t(ms were mined, 111 i()<i5 only 150 tons, and in 
i<)o8 none. Bauxite was lound in (ieorgia first of the United States, 
near Rome, in 1887 ; the output, principally from Idoyd, Bartow 
and Polk (('Unties, was the entire product of the United States until 
1891, and in i<»(>2 was more than half the country's product, but in 
i<>o8, even when combined with the Alabama output, was lc.ss than 
the amount miiu^d in .Arkansas. Cojil is not extensively found, but 
the mine on Sand Mountain, in WalkiT county, was one of the first 
opened S.ot the Ohio river , in i()o8 the value ol the coal mined in the 
state was $ ^64,270 (264,822 short tons), the value of coke at the ovens 
was $147,524 (49,422 short tons), and the value of ammonium sul- 
phate, coal tar, illuminating gas and gas coke was more than $800,000. 


Copper was mined in Fannin and Cherokee counties before the Civil 
War. In 1906 the copper mined was valued at $5057. Corundum 
was discovered on Laurel Creek in Rabun county in 1871, and was 
worked there and at Trackrock, Ihiiirii county, e.specially between 
1880 and 1894, but in later years low prices closed most of the mines, 
'fhe liine.stone formations furnished most of the lime for domestic 
u.se. Saiid.stone, ochre, slate, soapstone, graphite are also mined, 
and lead, zinc, barytes, gypsum and even diamonds have been 
discovered but not exploit i‘d. 

A grimlture. -"The principal occuptition in Georgia is agricul- 
ture, which in 1900 engaged seven-tenths of the land surface of the 
state and the labour of three-fifths of the population, ten years 
old and over, who arc employed in profitable occupations. The 
products are so diversified that, with the exception of some 
tropical fruit.s of California and Florida, almost everything 
cultivated in the United States can be produced. The chief 
staple is cotton, of wdiich a valuable hybrid called the Floradora, 
a cross of long and short staple, has been singularly successful. 
( otton is raised in all counties of the state except Rabun, Towns 
and Fannin in tbe extreme north, and about one-third of the 
total cultivated land of the stale was devoted to it in 1900-1907. 
Tn 1899-1904 the crofi exceeded lhal of the other cotton-produc- 
ing states except Texas, and in 1899, 1900 and 1903 Mi.ssissippi, 
averaging 1,467,121 commercial bales per annum ; the crop 
in 1904 was 1,991,719 bales, and in 1907-1908 the crop was 
1,815,834 bales, second only to tbe crop of Texas. The cause of 
this extensive cultivation of cotton is not a high average yield 
per acre, but the fact that before i860 “ (otton was King,” 
and that the market value of the staple when the Civil War 
closed was so high that farmers began to cultivate it to the ex- 
clu.sion of the cereals, whose production, Indian corn excepted, 
showred a decline during each decade from 1879 to 1899. But 
in the ’nineties the price of the cotton fell below the cost of jiro- 
duction, owing to the enormous supply, and this was accompanied 
by economic dejiression. 'I'hese conditions have caused some 
diversification of crops, and successful experiments in cattle- 
raising, movements encouraged by the Department of Agriculture 
and the leading newspapers. 

Tbe principal cereals cultivated are Indian corn (product, 
53,750,000 bu.shcls in 1908) and wheal ; the cultivation of the 
latter, formerly remunerative, declined on account of the com- 
petition of the Western States, but revived after 1899, largely 
owdng to tbe efforts of tbe Georgia Wheat Growers' Association 
(organized in 181)7), and in 1908 the yield was 2,208,000 bu.shels. 
The sugar-cane crop declined in value after 1890, and each 
year more of it was made into syrup. In 1908 the tobacco crop 
was 2,705,625 lb, and tbe a\'erage farm price was 35 cents, 
being nearly as high as that of the Florida crop ; Sumatra leal 
forwTappers is grown successfully. The acreage and product of 
tobacco and peanuts increased from i8()0 to 1900 respectively 
188 % and 319-2 %, and 92*6 % and 129-9 %, and in tbe pro- 
duction of swTCt potatoes Georgia was in 1899 surpassed only 
by North Carolina. Alfalfa and grasses grow' well. 'I’niek 
farming and the cultivation of orchard and small fruits liave 
long been remunerative occupations ; the acreage devoted to 
peaches doubled between 1890 and 1900. Pecan nuts are an 
increasingh’ important crop. 

Agriculture in (ii'orgia \v;i.s in .-i stixte of transition at the beginning 
ol the 20th centiiiy. Gwmg to tlu' abundance oi land and to negro 
.slavery, exploitative methods of cultivation w'cre employed before 
the Civil War, and such method.s, by which lands after being w-orked 
to (‘xhaustion are deserted loi new fields, had not yet lieen altogether 
alxindoned. One reason foi Bus was that, according to the census 
of igoo, 46*0 of the farms were opinated by negroes, of w-hom 
86 were leiianls who desired to secure the greatest possible product 
without regard to the care of the soil. ('onse(ju('ntly there were 
large tracts of iinlilled “ waste ” land ; but these rapidly responded 
to fertilization and rotation of crops, often yielding 800 to 1200 lb 
of cotton per acre, and Georgia in i8<>g used more fertilizers than any 
other state in the Union. .Another h'ature of agriculture in Georgia 
was the great increase in the number of farms, the average size of 
plantations having declined from 440 acres in i860 to 117-5 in igoo, 
or almost 75 while the area in cultivation increased only 15-6 
betw('en 1850 and igoo. The tenantry system w-as also undergoing a 
change- -the share system which develop('d in the years succeeding 
the Civil War being replaced by a system of cash rental. 

Manufactures, — Although excelled by Alabama in the 
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manufacture of mineral products, and by North Carolina and 
South Carolina in the number and output of cotton mills, in 1900 
and in 1905 (ieorgia surpassed each of those slates in the totiil 
value of factory products, which was, however, less than the value 
of the factory products of Louisiana and Virginia among the 
southern states. The chief features of this industrial activity 
arc its early beginning and steady, constant development. As 
far back as 1850 there were 1522 manufacturing establishments 
(35 of which were cotton mills) in the state, whose total product 
was valued at $7,082,075. Despite the Civil War, there was 
some advance during each succeeding decade, the most prosperous 
relatively being that from 1880 to iSqo, In igoo the number of 
establishments was 7504, an increase of 75*1 % over the number 
in i8qo ; the capital invested was $89,789,656, an increase of 
57*7 %i value of products ($106,654,527) was 54*8% 

more than in 1890. Of the 7504 establishments in 1900, 3015 
were conducted under the “ factory system," and had a capital 
of $79,303,316 and products valued at $94,532,368. In 1905 
there were 3219 factories, with a capital of $135,211,551 (an 
increase of 70-5 over 1900), and a gross product valued at 
$151,040,455 (59*8 ‘Jo greater than the value of the factory 
product in 1900). 

'I'he most important manufacturing industries arc those that 
de]K*nd upon cotton tor raw material, with a gross ])roduct in moo 
valued at $20,521,757. In that year ^ there were 07 mills engaged 
m the manufarture oi cotton goods, with a capital of $24,158,150, 
and they yiehled a gross product valued at $18,457,045 ; the increase 
lift ween io<”» and ici05 was actually much larger (and jiroportion- 
ali'ly very much larger) tliau between i8yo and lyoo ; the number 
of factories m 1005 was 105 (an increase of 5V7‘’^ over n>oo) ; 
tlieir capital was $42,34g,<)i8 (75 3 ‘’o more than in i<)oo) ; and their 
gross jiroduct was valued at $35,174,248 (an increase of go*(> ‘’t, since 
n>oo). d'lK* rank of (leorgia among the cotton manulacturmg 
states was seventh m 1900 ami fourth in ig<’5. Cotton-seed oil and 
cake factories increased in number from 17 to 43 Irom 1800 to i<)oo, 
and to ri2 in j<)o 5, and the v.due ol their product increased from 
$1 ,070,100 to $8, oO^, 1 12, or 382-8 in iSgo-igoo, and to $13,530,800 
in 1 005, or an increase ol (17-9 ovei igoo, and m igoo and m 1005 
the state ranked second (to Texas) in this industry in the United 
States. This growth in cotton manufactures is due to various 
causes, among tlnun being the proximit y of raw material, eonvenient 
water-power, municipal exemption from taxation and the cheajmess 
of labour. The relation between ernplovei and employee is m tlie 
main far more pensomd and kindly than m the mills ol the Northern 
States. 

Th(‘ forests ol Georgia, next to the hekN, furnish the largest 
amount of raw material lor man ill act 11 res. The yellow pines of the 
southern part of the state, winch have a st.and of approximately 
1 ^,778,000 it., yieldefl in igoo rosin and turpentine valued at 
$8,110,408 (more than tin* product of any oilier state m the Union) 
.iiul in 1005 valued at $7,705,043 (second only to the product ot 
Florida). Fiom the same .source was derived most of the lumlier 
jirodiict valued - in igof) at $T3,3 .|t,iOo (more than double what it 
wa.s in i8go) and m 1005 at $iO,7i(),5g4. 'Ihe other important 
woods are cypress, oak anci poplar. 

Fourth in value in 1905 (hrst, cotton goods ; second, lumber ami 
timber ; third, cotton seed oil and cake) were fertilizers, the value ol 
which increased Irom $^^^7,353 m moo to $g,4()i,4i5 m 1005, when 
the .state ranked first of the tlnited States in this industry; in igoo 
it had ranked sixth. 

Communication.'^. Means ol ti*aiis])ortalion lor tliese products 
are furnished by the rivers, whicli are generally navigable as far 
north as the “ tall line ” pa.ssing through Aiigii.sta, Milks ig<*ville, 
Macon and Coluinlms , by ocean steamship lines whicli have piers 
at St Mary’s, Briin.swick, Darien and Savannah , and by railways 
whoso mileage m January igog was 0,871 *8 m. The most important 
of the railways are the Central of (k-orgia, the Southern, the Atlantic 
('oa.st Line, the Seaboard Air Line, the G<*orgia and the Georgia 
Southern tS: Florida. In 1878 a state railway commi.ssion was (\stab 
lished which has mandatory power for the settiement ol all traffic 
problems and makes annual reports. 

Populatmi . — The population of Georgia in 1880 was 1,542,180; 
in 1890, i,837;353j an increase of 19-1 %; in 1900, 2,216,331, 

^ The manufacturing statistics for igoo which follow are not 
those given in the Twelfth Census, but are taken from the Census 
of Manufactures ^ the igoo figures here given being only for 

“ establishments on a factory basis,” and thus being comparable 
with those of igo5. In i8go there were 53 mills with a capital 01 
$17,664,675 and a product valued at $12,035,029 

* In these valuations for 1900 and for 1905 the rough lumber 
dressed or remanufactured in planing mills enters twice into the value 
of the product. 


' a further increase of 20-6 ^ 2,609,121. Of the 1900 

population, 53-3 % were whiles and 46 7 *^0 were negroes/ the 
centre of the black population being a little south of the “ fall 
line."' Here the negroes increased, from 1890 to 1900, faster 
than the whites in eighteen counties, but in northern Georgia, 
where the whites are in the majority, the negro population dt‘- 
clincd in twelve counties. Also the percentage of negro illiterucv 
is higher in northern Georgia than in other parts of the slate, the 
percentage of negro male illiterates of voting age being 38-3 in 
Atlanta in 1900, and in Savannah only 30-7 %. The population 
ol Georgia has a very slight foreign-born element (-6 % in k^oo) 
and a small percentage (1-7% J900) of people of foreign 

piircntage. The urban po[)ulalion (i.e. the population in jilaces 
of 2500 inhabitants and over) was 15*6 of the total in 1900, 
and (he number of incorporated I'ities, towns and villages was 
372. Of these only forty had a population exceeding 2000, and 
thirteen exceeding 5000, The largest city in igoo was Atlanta, 
the capital since 1868 (Louisville, Jefferson county, was the 
capital in 1795-1804, and Milledgevillc in 1804-1868), with 
89,872 inhabitants. Savannah ranked second with 54,244, 
and Augusta third with 39,441. In 1900 the other cities in the 
state with a population of more than 5000 were : Macon (23,272), 
('olumluis (17,614), Athens (10,245), Brunswick (9081), Aincricus 
(7^74;, Rome (7291), (irifTin (6857), Waycross (5919), Valdosta 
f5b>3)» ii»d Thomasville (5322). 

The total membership of the churches in 1906 was about 
1,029,037, of w'hotn 596,319 W'cre Bapti.sls, 349,079 w'cre Metho- 
dists, 24,040 were Presbyterians, 19,273 were Roman Catholics, 
12,703 were Disciples of ('hrisl, 9790 were Protestant Episi'o- 
palians, and 5581 were Congregationalists. 

Government . — The jiresent constitution, which was adojitid 
in 1877,* provides for a system of government similar in general 
to that of the other stali*s (see Iinufj) Statk.s). 'I'he executive 
officials are elected for a term ol two years, and the jurlges of 
the Supreme Court and of the court of apjieals for six years, 
while those of the superior court and ol the ordinaries anil the 
justices of the peace are chosen every four years. Ilefon* 1909 
all ir.ile citizens ol the United States at li‘ast twenty-one years 
of age (cxi V pc (ho.se mentioned below^), who had lived in the state 
for one year immediately preceding an election and in the county 
six months, and had jiaid their taxes, were entitled to vote. 
bVorn the suffrage and the holding of office an* excludeii idiots 
and insane persons and all those who have been convicted of 
treason, embezzlement, rnalfeasaniT in office, bribery or larceny, 
or any crime involving moral turpitude and punishable under 
the laws of the slate by imiirisonmenl in the penitentiary this 
last discjualification, however, is removable by a pardon for 
th(* offence. Before 1909 there was no constitutional discrimina- 
tion aimed against the exercise of tlu‘ suffrage; by the negro, 
but in fact the negro vole had in various ways lieeii greatly 
reduced. By a constitutional amendment adopted by a large 
majority at a spec ial election m October 1908, new' re(|Uirement.s 
for suffrage, designed primarily to exclude negroes, c.specially 
illiterate negroes, were imposed (supplementary to the reejuire- 
ments mentioned above (oncerning age, residence and the 
payment of taxes), tlie amendment coming into effect on tlie 
ist of January 1909 : in brief this amendmcnl requires that 
I tlic voter shall have served in land or naval forces of tlie United 
I States or of the ('onfederate States or ol the slate of Georgia 
in time of war, or be lawfully descended from some one who did 
so .serve ; or that he be a person of good character who proves 
to the satisfaction of the registrars of elections that he under- 
stands the duties and obligations of a citizen ; or that he read 
correctly in English and (unless physii'ally disabled) write any 
paragraph of the Federal or state constitution ; or that he own 
40 acres of land or property valued at $500 and assessed for 

^ The pojnilation ol tlie state was 82,548 in 1700, 162,680 in iHoo, 
252,4^3 m 1810, 3.10, g8<i in 1820, 516,823 in 1830, Ogi,3g2 in 1H40, 
€>06,185 in 1850, 1,057,286 lu i860, and 1,184,100 in 1870 

‘‘This negro percentage includes 21 1 Cliinese, Japane.se and 
Indians. 

The state has had four other constitutions —those of 1777, 

1798 and 1868, 
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taxation. After the ist of January 1915 no one may qualify 
as a voter under the first or second of these clauses (the “ grand- 
father ” and “ understanding clauses) ; but those who shall 
have registered under their requirements before the 1st of 
January 1915 thus become voters for life. 

The governor, who receives a salary of S5000, must be at least 
thirty years old, must at the time of his election have been a 
citizen of the United States for fifteen years and of the state for 
six years, and “ shall not lie eligible to re-election after the 
expiration of a second term, for the period of four years.’' In 
case of his “ death, removal or disability,” the duties of his 
office devolve in the first instance upon the president of the 
Senate, and in the second upon the speaker of the Hou.se of 
Representatives. governor's power of veto extends to 

separate items in appropriation bills, but in every case his veto 
may be overriden by a two-thirds vote of the legislature. An 
amendment to the constitution may l)e proposed by a two- 
thirds vote of the legislature, and comes into effect on receiving 
a majority of the ])opular vote. TVI embers of the Senat(' must 
Ik‘ at least twenty-five years old, must be citizens of the United 
States, and must, at the time of llieir election, have been citizens 
of the state for four years, tind of the senatorial district for one 
year ; representatives must be at least twenty-one }'ears old, 
and must, at the time of their election, have been citizens of the 
state for two years. Jh law, in ( Georgia, lobbying is a ielony. 

Habitual intoxication, wilful desertion for three years, cruel 
treatment, and conviction for an offence the commission of 
which involved moral turpitude and for which the offender 
has been sentenced to imprisonment for at least two years, are 
recognized as caii.ses for divt)rce. All petitions for divorce 
must he approved bv two .siicce.ssive juries, and a woman holds 
in her own name all property acquired l)efor(* and after marriage. 
Marriage hetwtien the members of the white and negro races 
is prohibited by law. 

As tlui restilt of the general cam|)aign against child labour, an 
act was passed in 1906 j)roviding that no child under 10 shall 
be employed or allowed to labour in or about any factor\% under 
any circumstances ; after the ist of Jjinuarv 1907 no child 
under 12 shall be so employed, unle.ss an orphan v/hh no 
other m(*ans ot support, or unless a widowed mother or disabled 
or aged father is dependimt on the child’s labour, in which case 
a certificate to the farts, holding good for one year only, is 
required ; after the ist of January i()o8 no child under 14 
shall be emfdoyed in a factory between the hours of 7 p.m. and 
6 A.M.; after the .same date no child under 14 shall be employed 
in any factory without a certificate of school attendance 
for 12 weeks (of which 6 weeks must be conse<’utive) of 
the preceding year ; no child sh;dl he employed without the 
filing ot an affidavit as to age. Alaking a false affidavit as to 
age or as to other facts re(]uire(l by the act, and the violation 
of the act by any agent or representative of a factory or by any 
parent or guardian of a child are fnisdemeanours. 

In 1907 a state law was passed prohibiting after the ist of 
Januar>' 190S the manufacture or sale of intoxi('ating liquors ; 
nine-tenths of thccoiuities of the state, under local option laws, 
were already ” dry " at the passage of this bill. The law' permits 
druggists to keep for salt* no father form of alcoholic drink than 
pure alcohol ; physicians prescribing alcohol must fill out a 
blank, specifying, the patient’s ailment, and certifying that 
alcohol is necessary ; the prescription must be filled the day 
it is dated, must be served directly to the physician or to the 
patient, must not call for more than a pint, an»l mav not be 
refilled. » 

'I'he state supports four benevolent institutions : a lunatic 
asylum for the whites and a similar institution for the negroes, 
both at Milledgeville, an institute for the deaf and dumb at 
( Ave Spring, and jm academy for the blind at Macon. There arc 

* Owing to tlic custom which holds in Ck'orgia of choosing state 
senators in rotation from each of the counties making u]> a senatorial 
distiict, it happened in 1907 that lew cities wen* n’presented directly 
bv senators chosen from municipalitie^ It is believed that this fact 
coiitributeil to tlu* passage ol tin* prohibition l.iw. 


also a number of private charitable institutions, the oldest being 
the Bethesda orphan asylum, near Savannah, founded by George 
Whitefield in 1739. The Alethodist, Baptist, Roman Catholic 
and l^otestant Episcopal Churches, and the Hebrews of the state 
also support homes for orplians. A penitentiary was established 
in 18 1 7 at Milledgeville. In 1 866 the lease system was introduced, 
by wliich the convicts were leased for a term of years to private 
individuals. In 1897 thi.s was supplanted by the contract 
system, by which a prison commission accepted contracts for 
convict labour, but the prisoners were cared for by state officials. 
But the contract system for convicts and the peonage system 
(under which immigrants were held in practical slavery while 
they “worked out” advances made for passage -money, &c.) 
were still sources of much injustice. Stale laws made liable 
to prosecution for misdemeanour any contract labourer who, 
having received advances, failed for any but good cause to 
fulfil the contract ; or any contract labourer who made a second 
contract without giving notice to liis second employer ul a prior 
and unfulfilled contract ; or any employer of a labourer who had 
not completed tlie term of a prior contract. In September 1908, 
after an investigation wliich showed that many w’ardens had 
been in the pay of convict les.sees and that terrible cruelty had 
been practised in convict camps, an extra session of the legislature 
practically put an end to the con v id lease or contract sy.stem : 
the act then passed provided that after the 31st of March 1909, 
the date of expiration of leases in force, no convicts may be 
UuLsed for more than twelve months and none may be leased 
at all unless there are enough convicts to supply all demands 
for convict labour on roads made by counties, eai’h county to 
receive its pro rain sliare on a population basis, and to satisfy 
all demands made by municipalities, which thus secure labour 
for Sioo per annum (per man) paid into the state treasury, 
and all demands made by the state prison farm and factoiy 
cstabli.shed by this law. 

Education. -G(*orgia's system of public instruction was not 
instituted until 1870, but as early as 1817 the legislature provided 
a fund for the education in the prh'ate schools of the state of 
( hildren of indigent parents. The constitution of 1868 authorized 
“a thorough system of general education, to be for ever free 
to all children of the State,” and in 1870 the first public school 
law was enacted. Education, how'cver, has never lieen made 
compulsory. The constitution, as amended in 1905, provides 
that elections on the question of loc'ul school taxes for counties 
or for school districts may be called upon a petition signed by 
one-fourth of the qualified Viiters of the county, (ir district, in 
question ; under this pro\'ision several counties and a large 
number of school districts are supplementing the general fund. 
But the principal source of the annual .school revenue is a slate 
tax ; the fund derived from this tax, however, is not large 
enough. In 1908 the common school fund approximated 
which amount the slate paid $2,163,200 and 
about $1,010,680 was raised by local taxation. Jn 19c 8 69% 
of the school population (79”,, of whites; 58% of negroes) 
WHTC enrolled in the schools ; in 1902 it was estimated that the 
negroc.s, 52-3 of whom (10 years of age and oxer) were illiterates 
(/.e. could not write or could neither read nor write) in 1900 
(81 -6% of them were illiterate in 1880), received the benefit 
of only about a fifth of the school fund. Of the total population, 
10 yeais of age and over, 30*5 % were illiterates in 1900 — 49*9 % 
were illiterates in 1880 -and as regards the whites of native 
liirth alone, Georgia ranked ninth in illiteracy, in 1900, among 
the states and territories of the l^nion. Of the illiterates about 
four-fifths were negroes in 1900. In addition t(> the public 
schools, the state also supports the University of Georgia ; and 
in 1906 $235,000 w'as expended for the support of higher ediK'a- 
lion. In 1906-1907 eleven agricultural and mechanical arts 
colleges were established, one in each congressional district of 
the state. Of the colleges of the university, Franklin was the 
first state college chartered in America (1785); the Medical 
College of Georgia, at Augusta, was opened in 1829 ; the State 
College of Agriculture and Mechanic Arts was established at 
Athens in 1872 ; the North Georgia Agricultural College, at 
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Dahlonega^ was opened in 1873; Georgia School of Tech- 
nology, at Atlanta, in 1888 ; the Georgia T^ormal and Industrial 
College (for women), in Milledgeville, in 1899 ; the Cieoigia 
State Normal School, at Athens, in 1895 I the Georgia Slate 
Industrial College for Coloured ^"outh, near Savannah, in 1890 ; 
the School of Pharmacy, at Athens, in 1903 ; and the School 
of Forestry, and the Geoi^gia State College of Agiiculture, at 
Atlicns, in 1906. Afiiliated with the university, but not receiving 
state funds, are three preparatory schools, tlie South Georgia 
Militar>' and Agricultural College at 'l'homas\'ille, the Middle 
Georgia Military and Agricultural C'ollege at Milledgeville, 
and the West Georgia Agricultural and Mechanical College at 
Hamilton. Among the institutions generally grouped as denomi- 
national are— Baptist : Mercer Universily, at Macon (Penfield, 
1837 ; Macon, 1871), Shorter C ollege (1877) at Rome, Spelman 
Seminary (1881) in Atlanta for negro women and girls, and 
Bessie Tift College, former^ Monroe (\)llege (1849) for women, 
at Forsyth ; Methodist Episcopal : Emor\'^ College (1836), at 
Oxford, and Wesleyan Female Cblkge (183(1) at Macon, Ixdh 
largely endowed by George Ingraham Seney (i 837-1 8<>3), and 
the latter one of the earliest colleges for women in the country ; 
Methodist Episcopal Church, South : Young Harris College 
(1855) at Young Harris, Andrew Female C'ollege (1854) at 
Cuthlx^rt, and Dalton hemale C'ollege (1872) at Dalton ; Presby- 
terian : Agnes Scott ('ollege at Decatur ; and African Methodist 
Episcopal : Morris Brown College (1885) at Atlanta. A famous 
sdiool for negroes is the non-sectarian Atlanta University 
(incorporated in 1867, opxjned in i8()9), which has trained many 
negroes for teaching and other professions. Non-sectarian 
colleges for women are : Lucy Cobb Institute (1858) at Athens, 
Cox C'olk^gc (1843) at C'ollege Park, near Atlanta, and Brenau 
C'ollege C'onser^'alory (1878) at Gainesville. 

Pittance, -Tlio .assessed value of taxal)le ])roperty in toto was 
about $735,000,000. A general pro])erty tax, which fuiniiilicb aboiit 
four-fiftlis of tiu* public leeenue, woiked s<.» iiKspiitably that a 
Hoard o1 Kqualiz.ition w'as appointed in rgor. Uy the ('onshtution 
the tax rate is limited to .$5 on the thousand, and, as the rate ot 
taxation has iiicro.isod bister than the taxalile propeity, the state 
has been lorced to contract several Ifinporavy loans siiit.e 
none of which has exceeded $200, ooo, the limit for each y<*ar set by 
the ( onslitution. On the ist ol [anu.iry iqio the bonded debt 
was mainly mrurred by the extravagance of the Re 

constniclicm administmtioii (see ' //i.^/erv, below). Each year 
8 j 00,000 ol this debt IS ]iaKl otf, and there are .annual appro] iriat ions 
lor the payment of interest (about $303,200 in i«)io) I'he state 
owais the Western t’t Atlantic railw ay ( 1 37 111. long) Irom C'haltanfiog.i, 
'j’ennessee, to Atlanta, which has valuable lernimal faulities in both 
cities, and which 111 igio was estimated to be wortli $8,41x1,240 
(more than the amount of tlie bonded debt) ; this railway the state 
built 111 1841 1850, and m i8o(j leased ior 2«) years, at an annual 
rental of $420,012, to the N.ishville, ('hattanooga A St J.ouis nuhvay. 

Ranking in Oorgia is in a jirosperous condition. 'J'he largest 
class of depo,sitors art! the tanners, who inoie and more look to Hie 
banks for credit, instead of to the merchants and cotton speculatois. 
Hence the niimlier of liunks iii agricultural distiicts is increasing. 
Tlie slate trcasuicr is the bank examiner, and lu him all banks must 
make a quarterly statement and submit their books tor examination 
twice a year. The legal rate of interest is 7 %, but by contract 
it may be 8 %. 

Ooigia derives its name from King George IT. of 
Great Britain. It tvas the last to be established of the English 
colonies in America. Its formation was due to a desire ot the 
British government to protect South ('aroJina from invasion 
by tlie Spaniards from Florida and by the French from Louisiana, 
as well as to the desire of James Edward Oglethorpe {q.v.) to 
found a refuge for the persecuted Protestant sects and the 
unfortunate but worthy indigent clas.ses of Europe. A charter 
was granted in 1732 to “ the Trustees for establishing the colony 
of Georgia in America,” and parliament gave £10,000 to the 
enterprise. The first settlement was made at Savannah in 1733 
under the personal supervision of Oglethorpe. I'he early colonists 
were German Lutherans (Salzburgers), Piedmontese, Scotti.sh 
Highlanders, Swiss, Portuguese Jews and Engli.shmen ; but 
the main tide of immigration, from Virginia and the (aroIina.s, 
did not set in until 1752. As a bulwark against the Spanish, 
the colony was successful, but as an economic experiment it 
was a failure. The trustees desired that there should be grown 
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in Ae colony wine grapes, hemp, silk and medical plants (barilla, 
kali, cubeb, caper, madder, &e.) for which England was dependent 
upon foreign countries ; they required the settlers to plant 
mulberry trees, and forbade the sale of rum, the chief commercial 
staple of the colonies. They also forbade the introduction of 
negro slaves. Land was leased by military" tenure, and until 
^ 78 ^ grants were m.ade only in male tail and alienations were 
forbidden. The industries planned for the colony did not thrive, 
and as sufficient labour could not be obtained, the importation 
of .slaves was permitted under certain condilion-s in 1749. About 
the same time the House of Commons directed the trustees 
to remove the prohibition on the sale of rum. In 1753 the 
charter of the trustees expired and (ieorgia became a royal 
province. 

Under the new regime the colony was so prosjierons that 
Sir James Wright (1716-1785), the last ol the royal governors, 
declared Georgia to be “ the most flourishing colony' on the 
continent.” The people were led to revolt against the mother 
country through symipathy with the other colonics rather than 
througli any grievance of tlieir own. "J'lie centre of revolutionary 
ideas was St John’s Parish, settled by New Englanders (chiefly 
from Dorchester, Massachusetts). T'he ].oyalist sentiment was 
so strong that only' five of the twehe parishes sent repre- 
sentatives to the First Proi incial Congress, whic h met on the 
j8th of January 1775, its delegates to the ('ontinentai 
('ongress therefore did not claim seats in that assembly. J 5 ut 
six months later all the parishes sent reprc.sentatives to .araither 
I’rovinrial Congress which met on the 4th ot Jiih'^ J775- ^non 
afterward the royal government collapsed and the administration 
of the colony was assumed by a council of safety. 

'I'he war that followed was really a severe civil conflict, the 
Loyalist and Re^'olutionary'' parties being almost equal in 
nunilx*rs. In 1778 the Britissh seized Savannah, which the\ 
held until 1782, miainwhilc reviving the British civil administra- 
tion, and in J779 they capturrtl Augusta and Sunbury ; but 
after 1780 the K evolutionary'- forces were generally successful, 
('ivil affairs also fell into ccmliision. Jn 1777 a state constitution 
was .adopted, but two factions soon .appeared in the gcA crnment, 
led by the governor and the exec utive counc il respectively, and 
harmejny was not sec'ured until 1781. 

Georgia's jiolicy in the formation of the United States govcaai- 
ment was strongly national. In the const i tut lonal convention 
of 1787 its delegates almost invariably- guA-e their support to 
measures designed to strengthen the central goA’^ernment. 
(jcorgia was the fourth state to ratify ( Jimuaiy 2, 1788), and one 
of the three that ratified iinanimc)usly, the h’cdcral Constitution. 
But a series of conflicts between the Federal governnumt and the 
state government caused a cic*cline ol this national sentiment 
and the growth of States Rights thciories. 

First of these was the friction invcjhed in the case, before the 
Supreme ( ourt of the United States, of Chiral m v. (jcorjrta, fiy 
which the plaintiff, one Alexander Chisolm, a citizen of South 
(’arolina, secured judgment in 1793 against the state of (icorgia 
(.sec 2 Dallas Reports 419). In protest, the (Georgia House of 
Representatives, holding that the United Stato Supreme ( ourt 
liad no constitutional power to try suits against a soA-cTtiign state*, 
resolved that anv Federal mar.shal who should attempt to execute 
the court’s decision would be “ guilty' ol felony, and shall suffer 
death, without benefit of clergy, by being hanged.'' No effort 
was made to execute the decision, and in 1798 the Lleventh 
Amendment to the.* Federal ( onslitution was adopted, taking 
from J''ederal courts all jurisdiction over any suit brought 
“ against one of the United States by citizens of another state, 
or by citizens or subjects of any foreign state.” 

The position of ('ongress and of the Supreme (ourt with 
reference to (leorgia’s policy in the Yazoo Frauds also aroused 
distrust of the h>deral government. In 179s (he legislature 
granted for $500,000 the territory' extending from the A].al)ama 
and Cioosa rivers to the Mississippi river and between 35"^ and 
31*' N. lat. (.almost all of the present state of Mississippi and more 
than half of the present state of Alabama) to four land companies, 
but in the following year a new legislature rescinded the contracts 
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on the ground that they had been fraudulently and corruptly 
made, as was probably the case, and the rescindment was em- 
lx)died in the Constitution of 1798. In the meantime the United 
States Senate had appointed a committee to inquire into Georgia's 
c laim to the land in question, and as this committee pronounced 
that claim invalid. Congress in 1800 established a Territorial 
government over the region. The legislature of Georgia remon- 
strated [)ut expressed a willingness to cede the land to the United 
States, and in 1802 the cession was ratified, it being stipulated 
among other things that the United States should pay to the 
state $1,250,000, and should extinguish “at their own expense, 
for the use of Georgia, as soon as the same can be peaceably 
obtained on reasonable terms,” the Indian title to all lands 
within the state of (ieorgia. Eight years later the Supreme 
Court of the United Suites decided in the case of Fletcher v. Peck 
(6 Oanch 87) that such a rescindment as that in the new state 
constitution was illegal, on the ground that a state cannot 
yiass a law impairing the obligation of contracts ; and at an 
expense of more than four millions of dollars the Federal govern- 
ment ultimately extinguished all claims to the lands. 

This decision greatly irritated the political leaders of Georgia, 
and the question of extinguishing the Indian titles, on which 
there had long lieen a disagreement, caused further and even more 
serious friction between the Federal and state authorities. The 
National government, until the administration of President 
Jackson, regarded the Indian tribes as sovereign nations with 
whom it alone had the power to treat, while Georgia held that the 
trilxis were dependent communities with no other right to the 
soil than that of tenants at will. In 1785 Georgia made treaties 
with the CVc'eks by which those Indians ceded to the state their 
lands S. and W. of the Altamaha river and 1 '.. of the Oconee 
river, but after a remonstrance of one of their half-breed chiefs 
Congress decided that the cessions were invalid, and the National 
government negotiated, in 1790, a new treaty which ceded only 
the lands E. of the Oconee. 'I'he state appealed to the National 
government to endeavour to secure further cessions, but none 
had been made when, in 1802, the United States assumed its 
obligation to extinguish all Indian titles within the state. Several 
cessions were made between 1802 and 1824, but the state in 
llie latter year remonstrated in vigorous terms against the 
dilatory manner in which the National government was discharg- 
ing its obligation, and the effect of this was that in 1825 a treaty' 
was negotiated at Indian Springs by which nearly all the Lower 
('recks agreed to exchange their remaining lands in Georgia 
for ec|ual territory beyond the Mississippi. Ilut J^resident 
J. 0 - Adams, learning that this treaty was not approved by the 
entire Creek nation, authoriz.ed a new one, signed at Washington 
in 1826, by which the treaty'^ of 1825 was abrogated and the 
('reeks kept cerUiin lands W. of the ('hattahoochee. The Georgia 
government, under the leadership of (iovernor Cicorgc M. Troup 
(1780-1856), had proceeded to execute the first treaty, and the 
legislature declared the second treatv illegal and unconstitutional. 
In reply to a communication of President Adams early in 1827 
that the Ihiited States would take strong measures 10 enforce its 
policy. Governor 'IVoup declared that he felt it his duty' to resist 
to the utmost any military attack which the government of the 
United States should think proper to make, and ordered the 
military companies to prepare to resist “any hostile invasion 
of the territory of this state.” Put the strain produced by these 
conditions was relieved by information that new negotiations 
had been begun lor the cession of all Creek lands in Georgia. 
These negotiations were completed late in the year. 

'rhere was similar conflict in the relation of the United States 
and (Georgia with the (herokces. In 1785 the C'hcrokees ol 
(ieorgia placed themselves under the protection of the Federal 
government, and in 1825 their chiefs, who mere mostly half-breeds, 
(ieclared : “ It is the fixed and unalterable determination of this 
nation never again to cede one foot more of land,” and that they 
could not “ recognize the sovereignty of any state within the 
limits of their territory' ” ; in 1827 they framed a constitution 
and organized a representative government. President Monroe 
and President J. Q. Adams treated the ('herokees with the 


courtesy due to a sovereign nation, and held that the United States 
had done all that was required to meet the obligation assumed 
in 1802. llie Georgia legislature, however, contended that the 
United States had not acted in good faith, declared that all 
land within the boundaries of the state belonged to Georgia, 
and in 1828 extended the jurisdiction of Georgia law to the 
Cherokee lands. Then President Jackson, holding that Georgia 
was in the right on the Indian question, informed the Cherokees 
that their only alternative to submission to Georgia was emigra- 
tion. Thereupon the chiefs resorted to the United States 
Supreme ('ourt, which in 1832 declared that the Cherokees 
formed a distinct community “ in which the laws of Georgia 
have no force,” and annulled the decision of a Georgia court 
that had extended its jurisdiction into the Cherokee country 
(Worcester v, Georgia), Put the governor of Georgia declared 
that the decision was an attempt at usurpation which would 
meet with determined resistance, and President Jackson refused 
to enforce the decree. The President did, however, work for 
the removal of the Indians, which was effected in 1838. 

On account of these conflicts a majority of Georgians adopted 
the principles of the Democratic-Republican party, and early 
in the igth century the people were virtually unanimous in 
their political ideas. Local partisanship centred in two factions ; 
one, led by George M. Troup, which represented the interests 
of the aristocratic and slave-holding communities ; the other, 
formed by John Clarke (1766-1832) and his brother Elijah, 
found support among the non-slave-holders and the frontiersmen. 
The cleavage of these factions was at first purely personal ; 
but by 1832 it had become one of principle. Then the Troup 
faction under the name of States Rights party, endorsed the 
nullification policy of South Carolina, while the ( larke faction, 
calling itself a Union party, opposed South Carolina’s conduct, 
but on the grounds of expediency rather than of principle. 
On account, however, of its opposition to President Jackson’s 
attitude toward nullification, the States Rights party affiliated 
with the new Whig party, which represented the national 
feeling in the South, while the Union party was merged into 
the Democratic party, which emphasized the sovereignty of 
the states. 

The activity of Georgia in the slavery controversy was import- 
ant. As early as 1835 the legislature adopted a resolution 
which asserted the legality of slavery in the Territories, a principle 
adoy)ted by Congress in the Kansas Bill in 1854, and in 1847 
ex-Governor Wilson Lumpkin (1783-1870) advocated the 
organization of the Southern states to resist the aggression of 
the North. Popular opinion at first opposed the (.'ompromi.se 
of 1850, and some politicians demanded immediate secession from 
the Union ; and the legislature had approved the Alabama 
Platform of 1848. But (.'ongressmen Robert Toombs, Alexander 
11 , Stephens, W higs, and Howell Cobb, a Democrat, upon their 
return from Washington, contended that the Compromise was 
a great victor)^ for the South, and in a campaign on this issue 
secured the election of such delegates to the state convention 
(at Milledgeville) of 1850 that that body adopted on the loth 
of December, by a vote of 237 to 19, a series of conciliatory 
resolution.s, since known as the “ Georgia Platform,” which 
declared in substance : (i) that, although the state did not 
wholly approve of the Compromise, it would “ abide by it as a 
permanent adjustment of this sectional controversy,” to preserve 
the Union, as the thirteen original colonies had found compromise 
necessary for its formation ; (2) that the state “ will and ought 
to resist, even (as a last resort) to the disruption of every tic 
that binds her to the Union,” any attempt to prohibit slavery 
in the Territories or a refusal to admit a slave state. The adoption 
of tins platform was accompanied by a party reorganization, 
those who approved it organizing the ('onstitutional Union party, 
and those who disapproved, mostly Democrats, organizing the 
Southern Rights party ; the approval in other states of the 
Georgia Platform in preference to the Alabama Platform (see 
Alabama) caused a reaction in the South against secession. 
The reaction was followed for a short interval by a return to 
approximately the former party alignment, but in 1854 the rank 
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and file of the Whigs joined the American or Know-Nothing party 
while most of the Whig leaders went over to the Democrats. 
The Know-Nothing party was nearly destroyed by its crushing 
defeat in 1856 and in the next year the Democrats by a large 
majority elected for governor Joseph Emerson Brown (1821- 
1894), who by three successive re-elections was continued in 
that office until the close of the Civil War. Although Governor 
Brown represented the poorer class of white citizens he had 
taken a course in law at Yale College, had practised law, and at 
the time of his election was judge of a superior court ; although 
he had never held slaves he believed that the abolition of 
slavery would soon result in the ruin of the South, and he was 
a man of strong convictions. The Kansas question and the 
attitude of the North toward the decision in the Dred Scott 
case were arousing the South when he was inaugurated the first 
time, and in his inaugural address he clearly indicated that he 
would favour secession in the event of any further encn»achment 
on the part of the North. In July 1859 Senator Alfred Iverson 
(1798-1874) declared that in the event of the election of a Free- 
Soil president in i860 he would favour the establishment of an 
independent confederacy ; later in the same year Governor 
Brown expressed himself to a similar effect and urged the improv'e- 
ment of the military service. On the 7th of November following 
the election of President Lincoln the governor, in a special 
message to the legislature, recommended the calling of a con- 
vention to decide the question of secession, and Alexander 11 . 
Stephens was about the only prominent political leader who 
contended that Lincoln's election was insufficient ground for 
such action. On the 17th of November the legislature passed 
an act directing the governor to order an election of delegates 
on the 2nd of January 1861 and their meeting in a convention 
on the 1 6th. On the 19th this body passed an ordinance of 
secession by a vote of 208 to 89. Already the first regiment of 
Georgia Volunteers, under Colonel Alexander Lawton (1818-- 
1896) had seized Fort Pulaski at the mouth of the Savannah 
river and now Governor Brown proceeded to Augusta anrl seized 
the Federal arsenal there. 'I'oward the close of the same year, 
however, Federal warships blockaded Georgia’s ports, and early 
in 1862 Pcderal forces captured 'I'ybee Island, Fort Pulaski, 
St Mary’s, Brunswick and St Simon Island. Georgia had 
responded freely to the call for volunteers, but when the C'on- 
federate Congress had passed, in April 1862, the Conscript Law’^ 
which required all white men (except those legally exempted 
from service) between the ages of iS and 35 to enter 
the Confederate service, Governor Browm, in a correspondence 
with President Davis which was continued for several months, 
offered serious objections, his leading contentions being that 
the measure was unnecessary as to Cicorgia, unconstitutional, 
subversive of the state’s sovereignty, and therefore “ at war 
with the principles for the .support of which Georgia entered 
into this revolution.” 

In 1863 north-west Georgia was involved in the Chattanooga 
campaign. In the following spring Georgia was invaded from 
'fenne.ssee by a Federal army under General William T. Sherman ; 
the resistance of General Joseph K. Johnston and General J. Ih 
Hood proved ineffectual ; and on the ist of September Atlanta 
was taken. Then Sherman began his famous “ march to the .sea,” 
from Atlanta to Savannah, which revealed the wTakness of the 
Confederacy. In the spring of 1865, General J. 11 . Wilson with 
a body of cavalry entered the state from Alabama, seized 
Columbus and West Point on the 16th of April, and on the loth 
of May captured Jefferson Davis, president of the Confederacy, 
at Irwinvillc in Irwin county. 

In accord with President Andrew Johnson’s plan for reorganiz- 
ing the Southern States, a provisional governor, James Johnson, 
was appointed on the 17th of June 1865, and a state convention 
reformed the constitution to meet the new conditions, rescinding 
the ordinance of secession, abolishing slavery and formally 
repudiating the state debt incurred in the prosecut ion of the war. 
A governor and legislature were elected in November 1865, the 
legislature ratified the Thirteenth Amendment on the 9th of 
December and five days later the governor-elect was inaugurated. 
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But both the convention and legislature incurred the suspicion 
and ill-will of Congress ; the convention had congratulated the 
president on his policy, memorialized him on behalf of Jefferson 
Davis, and provided pensions for disabled Confederate .soldiers 
and the widows of those who had lost their lives during the war, 
while the legislature passed apprenticeship, labour and vagrancy 
laws lo protect and regulate the negroes, and rejected the 
Fourteenth Amendment. Although the civil rights were con- 
ferred upon the freedmen, Congress wovdd not tolerate the 
political incapacity and social inferiority which the legislature 
had assigned to them, and therefore Georgia was placed under 
military government, as part of the third militar>^ district, by the 
Reconstruction Act of the 2nd of March 1867. Under the auspices 
of the military' authorities registration ot electors for a new state 
convention was begun and 95,168 negroes and 96,333 whites 
were registered. The acceptance of the proposition lo call the 
convention and the election of many conscientious and intelligent 
delegates were largely due to tlie influence ot ex-Governor 
Brown, who W'as strongly convinced that the wisest course for 
the South was to accept quickly what (ongress had offered. 
The convention met in Atlanta on the 9th ot December 1867 
and by' March 1868 had revised the constitution to meet the 
requirements of the Reconstruction Acts. The constitution 
was duly adopted by popular vote, and elections wen* held for 
the choice of a governor and legislature. Rufus Brown Bullock 
(b. 1834), Republican, was chosen governor, the Senate had a 
majority' of Republicans, but in the House ol Representatives 
a tie vote was cast for the election of a speaker. On the 2i.st oi 
July the Fourteenth Amendment w'as ratified, and a section of 
the state constitution (which denied the power of state courts 
to entertain against any resident of the stale suits founded on 
contracts existing on the J5th of June 1865) was repealed by the 
legislature in pursuance of the congressional “ Omnibus Ihll " 
ol the 25th of June 1868, and as evidence of the restoration ol 
Georgia to the Ihiion the congressmen w’ere seated on the 25th 
of July in that year. 

ihit in September of the same year the Democrats in the* 
state legislature, being a.ssisted by some of the wdnte 
Republicans, expelled tlie 27 negro members and .seated their 
defeated white contestants, relying upon the legal theory that 
the right to hold office belonged only to those citizens designated 
by statute, the common law or custom. Jn retaliation th(* 41st 
(ongress excluded the state’s representatix'es on a technicality, 
and, on the theory' that the government of Georgia w'as a pro- 
visional organization, passed an act recjuiring the ratification ol 
the Fifteenth Amendment belore the admission of Georgia’s 
senators and representatives. The war department now con- 
cluded that the state was still subject to military authority, and 
placed General A. H. Terry in command. ith his aid, and that 
of C 'ongress iona I recjuirements that all meml)ers ol the legislature 
must take the 'I'est Oath and none be excluded on account ol 
colour, a Republican majority was secured lor both houses, 
and the Fifteenth Amendment was ratilietl. Georgia was now 
finally admitted to the Union by Act of Congress, on the 15th of 
July 1870. 

The Rei'onstruction period in CJeorgia is remarkable lor its 
comparative moderation. Although there was great political 
excitement, there was not as much extravagance in pul)li< 
administration as there was in otlier Southern States, the 
state debt increasing approximate!)' from $6,600,000 to 
$16,000,000. The explanation lies in the fact that there were 
comparatively lew* “ carpet-baggers ” or adventurers in the 
state, and that a large nundrer ol conservative citizens, under the 
leadership ot cx-(jovrrnor iJrowui, supported the Rec'onstruction 
policy of Congress and joined the Republican party. 

The election of 1871 ga\(* the* Democrats a majority in the 
legislature ; Governor Bullock, fearing impeachment, resigned, 
and at a .special election James M. Smith wais chosen to fill the 
unexpirod term. After that the control of the Democrats was 
('(jmfdctc. In 1891 the Populist party was organized, but it 
never succeeded in securing a majority of the votes in the 
stale. 
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Ethnology. — Of the three main groups into which the Caucasian 
races are now usually divided, the Georgian is in every respect 
the most important and interesting. It has accordingly largely 
occupied the attention of Orientalists almost incessantly from 
the days of Klaproth. Vet such are the diflTiculties connected 
with the origin and mutual relations of the (Caucasian peoples 
that its adinities are still far from being clearly established. 
Anton von Schiefner and P. V. Uslar, however, arrived at some 
negative conclusions valuable as starting-points *for further 
research. In their papers, published in the Memoirs of the St 
Petersburg Imperial Academy of Sciences and elsewhere (1859 
et seq.), they finally disposed of the views of Bopp and 
Brosset (1836), who attempted on linguistic grounds to connect 
the Georgians with the Indo-iiiiropean family. They also clearly 
.show that Max Miiller’s “Turanian” theory is untenable, 
and they go a long way towards proving that the Georgian, 
with all the other ('aucasian languages except the Ossetian, 
forms a distinct linguistic family absolutely independent of all 
others. This had already been suspected by Klaproth, and 
the same conclusion was arrived at by Fr. Midler and Zagarclli. 

Uslar’s “ C aucasian Family ” compri.scs the following three 
great divisions : 

r. Weslerti Groii]). 'l ypiral ract-s : Circassians and Abkhasians. 

2. F.aslcrn Group. Typical races : Chochens and Lc.sghian.s. 

3. Southern Group. Tyj)ical race : (ioorgians. 

Here the term “ family must be taken in a far more elastic 
sense than when applied, for instance, to the Indo-European, 
Semitic or Eastern Polynesian divisions of mankind. Indeed 
the three groups present at least as wide divergences as are found 
to exist i>etween the Semitic and Ilamitic linguistic families. 
Thus, while the Abkhasian of group i is still at the agglutinating, 
the Eesghian of group 2 has fairly reached the inflecting stage, 
and the (icorgian seems still to waver between the two. In 
consequence of these different stages of development, Uslar 
hesitated finally to fix the po.sition of Georgian in the family, 
regarding it as possibly a connecting link between groups i and 
2, but possibly also radically distinct from both. 

Including all its numerous ramifications, the Georgian or 
soul hern group occupies the greater part of Transcaucasia, 
reaching from about the neighbourhood of Batum on the Black 
Sea eastwards to the Caspian, and merging southwards with the 
Armenians of Aryan stock. It comprises altogether nine sub- 
divisions, as in the subjoined table : 

1. The GKOR(iiANS pRoriiK, who ar<* the Iberians of the ancients 
anrl the tirusians ol the Russians, but who call themselves Karlhlians, 
and who in medieval times were masters of the Rion and Upper 
Kura as far as its confluence w'lth the Alazan. 

2. The iMicKKiiANs, west of the Suram mountains as far as the 
river I'skheniz-Tskhab. 

3. The Gurians, between the Rion and ].a/istan. 

4. The Eazi.s ol La/istan on tlie HlacK Sea. 

5. The SvANETiANs, SiiVANs or SwANiANs, Oil tlic Ingur 

and Tskhcuiz-Tskhali rivers. 

0. The IVliNORKLiANS, between the rivers Tskheniz-Tskhali, Rion, 
Ingur and the J31ack Sea. 

7. The Tusiiks or Mosoks . 

tS. 'Hie I’sHAVs or Pii’ciiAVV 

g. The Kiucvsitrs .... 

'flic representative branch of the race has always been the 
Karlhlians. It is now pretty well established that the Georgians 
are the descendants of the aborigines of the l^tunbak highlands, 
and that they fouhd their way to their present homes from the 
south-east some four or five lliousand years ago, po.ssibly under 
pressure from the great waves of Aryan migration flowing from 
the Iranian tableland westwards to Asia Minor and Europe. 
The Georgians jjropcr are limited on the cast by the Alazan, on 
the north by the Caucasus, on the west by the Meskes hills, 
separating them from the Irneretians, and on the south by the 
Kura river and Kara-dagh and Pambak mountains. South- 
wards, however, no hard and fast ethnical line can be drawm, 
for even immediately south of Tiflis, Georgian.s, Armenians and 
'Tatars are found intermingled confusedly together. 

The Georgian race, which represents the oldest elements of 
civilization in the Caucasus, is distinguished by some excellent 


about the head.streams of the 
Alazan and Yora rivers. 


I mental qualities, and is especially noted for personal courage and 
a passionate love of music. The people, however, are described 
as fierce and cruel, and addicted to intemperance, though Max 
von Thielmann {Journey in the Caucasus^ &c., 1875) speaks of 
them as “ rather hard drinkers than drunkards.” Physically 
they are a fine athletic race of pure Caucasian type ; hence 
during the Moslem ascendancy Georgia supplied, next to Cir- 
cassia, the largest number of female slaves for the lurkish 
harems and of recruits for the Osmanli armies, more especially 
for the .select corps of the famous Mamelukes. 

The social organization rested on a highly aristocratic basis, 
and the lowest classes were separated by several grades of 
vassalage from the highest. But since their incorporation 
with the Russian empire, these relations have become greatly 
modified, and a more sharply defined middle class of merchants, 
traders and artisans has been developed. The power of life 
and death, formerly claimed and freely exercised by the nobles 
over their .serfs, has also been expressly abolished. The Georgians 
are altogether at present in a fairly well-to-do condition, and 
under Russian administration they have become industrious, 
and have made considerable moral and material progress. 

Missionaries sent by Constantine the Great introduced Chris- 
tianity about the beginning of the 4th century. Since that time 
the people have, notwithstanding severe pressure from sur- 
rounding Mahommedan communities, remained faithful to the 
principles of Christianity, and are still amongst the most devoted 
adherents of the Orthodox Greek Church. Indeed it was their 
attachment to the national religion that caused them to call in 
the aid of the (‘hristian Muscovites against the pro.selytizing 
attempts of the Shiite Persians- a step which ultimately brought 
about their political extinction. 

As already stated, the Karthli language is not only funda- 
mentally distinct from the Indo-European linguistic family, 
but cannot be shown to possess any clearly ascertained affinities 
with either of the two northern Caucasian groups. It resembles 
them chiefly in its phonetic system, .so that according to Rosen 
{Sprache der Lazen) all the languages of central and western 
Caucasus might be adequately rendered by the Georgian alphaliet. 
Though certainly not so harsh as the Avar, Lesghian and other 
Daghestan languages, it is very far from being euphonious, and 
the frequent recurrence of such sounds as is, ds, thz, kh, khh, gh 
(.\rab. ^), q (Arab. O)' for all of which there are distinct 

characters, renders its articulation rather more energetic and 
rugged than is agreeable to cars accustomed to the softer tones 
of the Iranian and western Indo-European tongues. It presents 
great facilities for composition, the laws of which are very 
regular. Its peculiar morphology, standing midway between 
agglutination and true inflexion, is well illustrated by its simple 
declension common to noun, adjective and pronoun, and its 
more intricate verbal conjugation, with its personal endings, 
seven tenses and incorporation of pronominal subject and 
object, all showing decided progre.ss towards the inflecting 
structure of the Indo-European and Semitic tongues. 

Georgian is written in a native alphabet obviou.sly based on 
the Armenian, and like it attributed to St Mesropius (Mesrop), 
who flourished in the 5th century. Of this alphabet there 
are two forms, differing so greatly in outline and even in the 
number of the letters that they might almost be regarded as two 
distinct alphabetic systems. The first and oldest, used exclusively 
in the Bible and liturgical works, is the square or monumental 
Khutsuri, i.e. “ sacerdotal,” consisting of 38 letters, and approach- 
ing the .\rmenian in appearance. The second is the Mkhedruli 
kheli, />. “ soldier's hand,” used in ordinary writing, and 
consisting of 40 letters, neatly shaped and full of curves, hence 
at first sight not unlike the modern Burmese form of the Pali. 

Of the Karthli language there are several varieties ; and, besides 
tho.se comprised in the above table, mention should be made 
of the Kakhetian current in the historic province of Kakhetia. 
A distinction is sometimes drawm between the Karthlians proper 
and the Kakhetians, but it rests on a purely political basis, 
having originated with the partition in 1424 of the ancient Iberian 
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estates into the three new kingdoms of Karthlinia, Kakhetia 
and Imeretia. On the other hand, both the of Lazistan 
and the Svanetian present such serious structural and verbal 
differences from the common type that they seem to stand 
rather in the relation of sister tongues than of dialects to the 
(jeorgian proper. All derive obviously from a common source, 
but have been developed independently of each other. The 
Tush or Mosok appears to be fundamentally a Kistinian or 
Chechen idiom affected by Ceorgian influences. 

The Bible is said to have been translated into Georgian as 
early as the 5th century. The extant version, however, dates 
only from the 8th century, and is attributed to St Euthymius. 
But even so, it is far the most ancient work known to exist in 
the language. Next in importance is, perhaps, the curious 
poem entitled The Amours of Turiel and Nestan Dare fan, or llic 
man clothed in the panUier' s skin, attributed to Rustevel, who 
lived during the prosperous reign of Queen Thamar (nth 
century). CHher iKjtcworthy compositions are the national epk s 
of the Baramiani and the RosUmiiani, and the prose romances 
of Visramiani and Darejantani, the former by Sarg of Thmogvi, 
the latter by Mosi of Khoni. Apart from these, the great bulk 
of Georgian literature consists of ecclesiastical writings, hymns 
sacred and profane, national codes and chronicles. 

Btrlioc.kapiiy. — T he standard authority on llic history is M. F. 
Brosset’s translation of the Georgian chronicles under the title of 
Histoire de la (ieorgic (5 vols., St ]\.'teisl)urg, i«.| 0-1^58) ; but com- 
pare also Khiikanov, IJtbtoirc de Gcorgie (l^aris, looo). See further 
-\. Leist, Das georgische Volk (Dresden, 1003) ; M. de Villeneuve, 
La Giovgie (Paris, 1870) ; O. Wardrop, The Kingdom of Georgia 
(T.ondon, 1888) ; and l..anglois, N umtsmatique giorgienne (Pans, 
i860). lA)r the philology .sec Zagarelli, Examen de la htUrature 
relative i\ la grammaire giorgienne (1873) ; L'riedruh Muller^ (intnd- 
nss dcr Sprachwissenschaft (1887), iii. 2 ; Leist, Georg is< he Du liter 
(1887) ; Frskerl, Sprachen des katikasi'>( hen Stammes (1895). For 
other points as to anthropology, Michel Smirnow's paper in Ueviie 
d' anihropologie (Ajiril 15, 1878) ; Chantre, Rechenhes anthropologiques 
dans hi Gaiuase (1885-1887) ; and Erckert, Der Kaukasus und seine 
Volker (1887). 

GEORGIAN BAY, the N.R. section of Lake Huron, separated 
from it by Manitoulin Island and (he, peninsula comprising 
the counties of (irey and Bruce, Ontario. Jt is about 100 m. 
long and 50 m. wide, and is said to contain ,30,000 islands. It 
receives numerous rivers draining a large extent of country ; ol 
these the chief are the French river draining Lake Nipissing, 
the Maganatawan draining a number of small lakes, the Muskoka 
draining the Muskoka chain of lakes (Muskoka, Ro.sseau, Jo.seph, 
&c.) and the Severn draining Lake Simeoe. Into its southern 
extremity, known as Nottawasaga Bay, flows the river oi the 
same name. I'he Trent valley canal connects Georgian Bay 
with the Bay of Quinte and Lake Ontario, and a canal .system 
has long been projec ted to Montreal by way of the French and 
Ottawa rivers and Lake Nipissing. 

GEORGSWALDE, a town of iWiemia, Austria, Jis m. N.F. 
of Prague by rail. Pop. ( i yoo) 8131, including Neu-Georgswalde, 
Wiesenthal and Philippsdorf, which form together a single 
commune. Georgswaldc is one of the oldest industrial places 
of Bohemia, and together with the neighbouring town of Rum- 
burg is the principal centre of the linen industry. The villiige 
of I’hilippsdorf, now incorporated with Georgswalde, has become 
since j866 a famous place of pilgrimage, owing to the miracles 
attributed to an image of the Virgin, placed now in a magnificent 
new church (1885). 

GEPHYREA, the name used for .several groups of worm-like 
animals with certain resemblances but of doubtful affinity. Jn 
the article “ Annelida ’’ in the yth edition of this Encyclopaedia, 
W. r. McIntosh followed the accepted view in a.ssociating 
in this group the Echiuridae, Sipunrulidac and Pnapulidae. 
E. Ray Lankestcr, in the preface to the English translation of 
C. Gegenbaur's Comparative (1878), added the Phoro- 

nidae to the.se forms. Afterwards the .same author (article 
“ Zoology,” Ency, Brit.^ yth ed.) recognized that the Phoronidae 
had otiier affinities, and placed the other ” gephyreans ” in 
association with the Polyzoa as the two classes of .1 phylum 
Podaxonia. In the present state of know^ledge the old group 
Gephyrea is broken up into Echiiiroidea {q.v.) or Gephyrea 


\ armata, which arc certainly Annelids ; the Sipnnculoidea (q.v.) or 
Gephyrea achaela, an independent group, certainly coelomate, 
but of doubtful affinity ; the Priapuloidea (q.v,)^ equally of 
doubtful affinity ; und the Phoronidea (q.v.), which are almost 
cerlainlv If emichordata. 

GERA, a town of Germany, capital of the principality of Reiiss- 
Schleiz (called also Reuss youngtir line), situated in a valley 
on the banks of the White Elster, 45 m. S.S.W. of Leipzig on 
the railway to Probstzella. Pop. (18S5) 34,152 ; (iyo5) 47,455. 
It has been mostly rebuilt since a great fire^in j 780, and the streets 
are in general wide and straight, and contain many handsome 
houses. There are three Evangelical churches and one Roman 
( atholic. Among other noteworthy buildings are the handsome 
town-hall (i 57 h» afterwards restored) and the theatre (1002). Its 
educational establishments include a gymnasium, a commercial 
and a weaving school. The casth* of Osterstein, th(i residence 
of the princes of Reuss, dates from the yth century, but has been 
almost entirely rebuilt in modern times. Gera is noted for its 
industrial activity. Its industries include wooLweaving and 
.spinning, dyeing, iron-lounding, the manufacture of cotton and 
silk goods, machinery, sewing machines and machine oil, leather 
and tobacco, and printing (books and maps) and flower gardening. 

Gera (in ancient chronicles Geraha) was raised to the rank of 
a town in the nth centur>', at which time it belonged to the 
counus of Groitch. In the i2lh centur\- it came into the ])osscs- 
sion of the lords of Reuss. It was stormed and sacked by the 
Bohemians in 1450, was two-thirds burned down by the .Swedes 
in 1639 during the 'Thirty Years’ War, and suffered afterwards 
from great conflagrations in 1686 and 17S0. being in the latter 
year almost completely destroyed. 

GERALDTON, a town in the district of Victoria, West Australia, 
on Champion Bay, 306 m. by rail N.W. of Perth. Pop. (Kpi) 
2593). It is the seat of a Roman (‘atholi(‘ bishop, an important 
seaport carrying on a considiTable trade with the surrounding 
gold-fields and agricultural districts, the centre of a considerable 
railway system and an increasingly popular seaside resort. 
The harbour is safe and extensive, having a pier affording 
accommodation for large steamers. 'The cliie*’ exjiorts are gold, 
copper, lead, wool and sandalwood. 

GERANDO, MARIE JOSEPH DE (1772 1842), French 
philosopher, was born at Lyons on tlie 2yth of February 1772. 
When the city was besieged in 1 793 by the armies of the Keimlilic, 
de (ierando took up arms, was made jirisoner and with difficulty 
e.'-caped with his lift;. lie took rehige in Svvitz(;rliuid, whence lie 
alten\'ards tied to Naples. In the estJibli.shmeiit of the 

Directory allowed him return to France. At the age of twtuitv- 
five he enlisted as a private in a cavalry regimtml. About this 
time the Institute proj)os(‘d as a subject for an es.say this (juestion, 
■ — ” V\ hat IS the influence of .symbols on the faculty of thought } ” 
De Gerando gained the prize, and heard of his siicirss afler tin; 
battle of Zurich, in which he had distinguished him.seli. 'This 
literary tnumf)h was I he first stcf) in his upward career. In 
1799 he was attached to the ministr\ of the interior by Liicien 
Bonajiarte ; in 1804 he hecaine general .secretary iiniler diam- 
pagny ; in 1805 he accompanied Na|)oleon into Italy ; in 1808 
he w^as nominated master of recjiiests ; in jSii he received the 
title of councillor of slate ; and in the following y«;ar he was 
appointed governor of Catalonia. On the overthrow of the 
empire, de Gerando was allowed to retain this of! ice ; but having 
been sent during the hundred days into the department of the 
Mo.selle to organize the defence of tliat district, h(‘ was punished 
at the .second Restoration by a f(‘w nmnths ol neglect. He 
was soon after, however, readmitted into the council of state, 
where he distinguished himself hy the prudence and conciliatory 
tendency of his view's. In iSk) he opened at tlie law-.si hool of 
Fari.s a cla.s.s of [iiiblic and administrative law, which in 1822 
was suppressed by goviTmnent, but was reopened six y(;ars 
later under the Martignac ministry. In 1837 h(; was made a 
baron. He died at Paris on the 9th of Novemijcr 1842. 

De Gerando ’s iiest-known work is his Histoire lomparec des 
sysU'mes de phlosophie relaiivement aux pr tun pcs des conn an ^ 
sances hiimaincs (l^aris, 1804, 3 vols.). 'Die germ of this work 
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had already appeared in the author’s Memoir e de la gineration 
des connaissances humaines (Berlin, 1802), which was crowned 
by the Academy of Berlin. Jii it de (Jerando, after a rapid 
review of ancient and modem speculations on the origin of our 
ifleas, singles out tli(i theory of primary ideas, which he endeavours 
to combat under all its forms. The latter half of the work, 
devoted to ihe analysis of the intellectual faculties, is intended 
to show how all human knowledge is the result of experience ; 
and rellection is assumed as the source of our ideas of substance, 
of uruty and of identity. Tt is divided into two parts, the first 
of which is purely historical, and devoted to an exposition of 
various philosophical systems ; in the second, which comprises 
f<.urteen chapters of the entire work, the distinctive characters 
and value of these systems are compared and discussed. In 
spite of the disadvantage that it is impossible to separate 
advantageously the history and critical examination of any 
doctrine in the arbitrary manner which de Gerando chose, the 
work has great merits. In correctness of detail and comprehensive- 
ness of view it was greatly superior to every work of the same kind 
that had hitherto appeared in France. During the Empire and 
the first years of the Restoration, de Gerando found time to 
prepare a second edition (Paris, 1822, 4 vols.), w’hich is en-riched 
with so many additions that it may pass for an entirely new 
work. 'I'he last cluipter of the part publLshed during the author’s 
lifetime ends with the revival of letters and the philosophy 
of the 15th century. I’he second part, carrying the work down 
to the close of the i8th century, was published posthumously 
by his son in 4 vols. (Paris, 1847). Twenty-three chapters of this 
were left complete by the author in manuscript ; the remaining 
three were su])plied from other sources, chiefly printed but 
i mpu bl i.shcd mtirno irs. 

1 1 is e.ssay Du pcrjcciioiiuemcnl moral ci de V education dc soMiu me 
was crowned by the French Academy in 1825. The fundamental 
idea of this work is that human life is in reality only a great 
education, of which perfection is the aim. 

Besidt's the works already mention<*(|, <le ('tcrando h it many 
others, of vvhicli we may in<hrato the itjllowiiiK : — Loiistdt rattons sur 
dtvemni fmthodes d‘ oh^cYvation des peoples sauvages (l^aris, 1801) ; 

de Dumarsats,- disionrs qiti a icmporte le pnx propose pat la 
seionde dasse de I’lnstitut Saitonal (Pans, 1805) ; Le VisiteuY 
du panere {Paris, 1820) ; Uistituis du droit admtmstratif (.^ vols., 
Pans, 1830) ; Cows normal des institutews primaires ou directions 
relalioes a I' education phvsique, morale, et intellectneUe dans les t coles 
primenres (l*aris, 1832) ; De I'tdtuation dcs sourds-miiets (2 vols., 
Pans, 1832) ; De la hienfaisance puhliquv (4 vols,, 1838). A d<*taile<l 
analysis ol the Histone comparie des srstemes will be found in the 
hragnwnts philosophtqucs of M. Cousin. In eonnexiiui with his 
psyeholofjfiral .studies, it is iiiten-slin^; that m 1884 the French 
Anthropological Society I'^proiluceil his instructions fur the obser- 
vation of primitive' peoples, ami modern students of the befjinnings 
of S]>ecrh in children and tlu’ eases of deal-mutes have found useful 
matter in Ins works. See also J. 1 *. Dam iron, Essai sur la philosophic 
#« France au A’fA*' siiile, 

GERANIACEAE, in botany, a small but very widely distributed 
natural order of Dicotyledons belonging to the subclass Poly- 
potalae, containing about 3^0 species in it genera. It is rc- 
pn'sented in Britain by tw^o genera. Geranium (crane’s-bill) and 
Krodium (stork's-bill), to w'hicb belong nearly two-thirds of the 
total number of species. 'I'he plants are mostly hcrl>s, rarely 
becoming shrubby, with generally simple glandular hairs on 
the stem and leaves. The opposite or alternate leaves have a 
pair of small sti])ules at the base of the stalk and a palminerved 
blade. 'I’he flowers, which arc generally arranged in a cymose 
mflorescenec, are hermajihrodite, hypogynoiis, and, except in 
Pelargonium, regular. The parts are arranged in fives, llicre 
are five free sepiils, overlapping in the bud, and, alternating with 
these, five Iree petals. In Pelargonium the flower is zygomorphic 
with a spurred posterior sepal and the petals differing in size 
or .shape. In Gc'ranium the stamens arc obdiplostemonous, i,e. 
an outer whorl of five opposite the petals alternates with an 
inner whorl of f^^’e opposite the sepals ; at the base of each of 
the anti.sepalous suimens is a honey -gland. In Krodium the 
members of the outer whorl are reduced to scale-like structures 
(stamiiiotles), and in Pelargonium from two to seven only are 
fertile. There is no satisfactory explanation of this break in 


the regular alternation of successive whorls ; the outer whorl 
O' stamens arises in course of development before the inner, so 
that there is no question of subsequent displacement. There 
are five, or sometimes fewer, carpels, which unite to form an 
ovary with as many chambers, in each of which are one or two, 
rarely more, pendulous anatropou.s ovules, attached to the 
central column in such a way that the micropyle points outwards 
and the raphe is turned towards the placenta. The long beak-like 
style divides at the top into a corresponding number of slender 
stigmas. 

The larger-flowered species of Geranium are markedly protan- 
drous, the outer stamens, inner stamens and stigmas becoming 
functional in succession. For instance, in meadow crane’s-bill, 
G, pralense, each whorl of stamens ripens in turn, becoming 
erect and shedding their pollen ; as the anthers wither the fila- 
ments l^end outwards, and when all the anthers have diverged 
the stigmas become mature and ready for pollination. By this 



Meadow Crane's-bill, Geranium pratense, } nat. size. (After 
Curtis, Flora Londtnnisis.) 

1, Flower aflor removal of petals. 3, Idoral diagram, the clots 

2, Fruit after splitting, i and 2 opj>osite the inner stamens 

about natural size. represent honey -glands. 

arrangement self-pollination is prevented and cross-pollination 
ensured by the visits of bees which come for the honey secreted 
by the glands at the base of the inner stamens. 

In species with smaller and less conspicuous flowers, such as 
G. molle, the flowers of which are only J to i in. in diameter, 
self-pollination is rendered possible, since the divisions of the 
stigma begin to separate before the outer stamens have shed 
all their pollen ; the nearness of the stigmas to the dehiscing 
anthers favours self-pollination. 

In the ripe fruit the carpels separate into five one-seeded 
portions (cocci), which break away from the central column, 
cither rolling elastically outwards and upw'ards or becoming 
spirally twisted. In most species of Geranium the cocci split 
open on the inside and the seeds are shot out by the elastic 
uptwisting (fig. i) ; in Erodium and Pelargonium each coccus 
remains closed, and the long twisted upper portion separates 
from the central column, forming an awn, the distribution of 
which is favoured by the presence of bristles or hairs. The 
embryo generally fills the seed, and the cotyledons are rolled or 
folded on each other. 
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Geranium is the most widely distributed genus ; it has i6o 
species and is spread over all temperate regions with a few 
species in the tropics. Three British species — G. sylvaticum, 
C. pratense and G. Rohertianum (herb -Robert) — reach the 
arctic zone, while G. paiagonicum and G. magellanicum are 
found in the antarctic. Erodium contains 50 species (three are 
British), most of which are confined to the Mediterranean 
region and west Asia, though others occur in America, in South 
.-\frica and West Australia. Pelargonium, with 175 species, has 
its centre in South Africa ; the w^dl-known garden and green- 
house “ geraniums are species of Pelargonium (see Geranium). 

GERANIUM, the name of a genus of plants, which is taken by 
botanists as the type of the natural order Geraniaceae. The 
name, as a scientific appellation, nas a much more restricted 
application than when taken in its popular sense. Formerly 
the genus Geranium was almost conterminous with the order 
Geraniaceae. Then as now the geranium was very popular 
as a garden plant, and the species included in the original genus 
became widely known under that name, which has more or less 
clung to them ever since, in spite of scientific changes which 
have removed the larger number of them to the genus Pelar- 
gonium. This result has been probably brought about in some 
degree by an error of the nurserymen, who seem in many cases 
to have acted on the conclusion that the group commonly 
known as Scarlet Geraniums were really geraniums and not 
pelargoniums, and were in consequence inserted under the 
former name in their trade catalogues. In fact it may be said 
that, from a popular point of view, the pelargoniums of the 
botanist are still better known as geraniums than are the 
geraniums themselves, but the term “zonal Pelargonium’^ is 
gradually making its way amongst the masses. 

'J'he species of Geranium consist mostly of herbs, of annual or 
perennial duration, dispersed throughout the temperate regions 
of the world. They number about ifio,and bear a consideraldc 
family resemblance. The leaves are for the most part palmately- 
lobed, and the flowers are regular, consisting of five sepals, five 
imbricating petals, alternating with five glandules at their base, 
ten stamens and a beaked ovary. FJeven species are natives 
of the British Isles and are popularly known as crane’s-bill. 
G. Rohertianum is herb-Robert, a common plant in hedgebanks. 
G. sanguineum, with flowers a deep rose colour, is often grown 
in borders, as are also the double-flowered \\T.rieties of G. pralnise. 
Many others of exotic origin form handsome border plants in 
our gardens of hardy pt?rennials ; amongst these G. armenum, 
G. Endressi, G. ibericunt and its variety pi aiy pet alum arc con- 
spicuous. 

From these regular-flowered herbs, witli which tlioy had 
been mixed up by tlie earlier botanists, the French botanist 
L’TTeritier in 1787 separated those plants which have since 
borne the name of Pelargonium, and which, though agreeing 
with them in certain points of structure, differ in others whicli 
are admitted to be of generic value. One obvious distinction of 
Pelargonium is that the flowers are irregular, the two petals 
w^hich stand uppermost being different — larger, smaller or 
differently marked — from the other three, which latter are 
occasionally wanting. This difference of irregularity the modern 
florist has done very much to annul, for the increased size given 
to the flowers by high breeding has usually been accompanied 
by the enlargement of the smaller petals, so that a very near 
approach to regularity has been in some cases attained. Another 
well-marked difference, however, remains in Pelargmium : the 
back or dorsal sepal has a hollow spur, which spur is adnate, i.e. 
joined for its whole length with the flower-stalk ; while in 
Geranium there is no spur. This peculiarity is Iwst .seen by 
cutting clean through the flower-stalk just behind the flower, 
when in Pelargonium there will be seen the hollow lube of the 
spur, which in the case of Geranium will not be found, but the 
stalk will appear as a solid mass. There are other characters 
which support those already pointed out, such as the absence of 
the glandules, and the declination of the stamens ; but the 
features already described offer the most read)’ and obvious 
distinctions. 


To recapitulate, the geraniums properly so-called are regular- 
flowered herbs with the flower-stalks solitl, while many geraniums 
falsely so-called in popular language are really pelargoniums, 
and may be distinguished by their irregular flowers and hollow 
flower-stalks. In a great majority of cases too, the pelargoniums 
so commonly met with in greenhouses and summer parterres 
are of shrubby or sub-shrubby habit. 

The various races of pelargoniums have sprung from the 
intermixture of some of the species obtained from the Cape. 
The older show-flowered varieties have been gradually acquired 
through a long scries of years. The fancy varieties, a.s well as 
the French spotted varieties and the market tj'pe, have been 
evolved from them. The zonal or bedding race, on the other 
hand, has been more recently perfected ; they are supposed 
to have arisen from hybrids between Pelargonium tnqumnns 
and P. zonale. In all the sections the varieties are of a highly 
ornamental character, but for general cultivation the market 
type is preferable for induor purposes, while the zonals are 
effective cither in the greenhouse or flower garden. Some of the 
(’ape species are still in cultivation — the leaves of many ol them 
being beautifully subdivided, almost fern-like in character, 
and some of them are deliciously scented ; P. quercifohum 
is the oak-leaf geranium. The ivy -leaf geranium, derived 
from P. peltatum, has given rise to an im[)ortant class ol both 
double- and single-flowered forms adapted especially for pot 
culture, hanging baskets, window boxes and the greenhouse. 
Of late years the ivy-leaf “ geraniums ” have been crossed with 
the zonals,” and a new race is being gradually evolved Inau 
these two distinct groups. 

'i’he best soil for pelargoniums is a mellow fibrous loam with 
good well-rotted stable manure or leaf-rrtould in about the pro- 
portion of one-fifth : when used it should not be sifted, but 
pulled to pieces by the hand, and as much sand should be added 
as will allow the water to pass freely through it. 'I'he large- 
flowered and fancy kinds cannot bear so much water as most 
soft-wooded plants, and the latter should liave a rather lighter 
soil. 

All the pelargoniums are readily inert'ased by cuttings ?nade 
from the shoots when th(‘ plants an* headed down after (lowering, 
or in the .spring, when they will root freely in a temperatun^ of 
65*^’ to 70'’. 'Fhey must not be kept too clo.s(‘, and must be very 
moderately watered. When rooted they may be nio\ed into 
well-drained 3-in. pots, and when from 6 to S in. high, should 
have the points pinched out in order to indiuc them to [jush 
out several shoots nearer the base. 'I'liese shoots arc, when long 
enough, to be trained in a horizontal direction ; and when they 
have made three joints they should have the points again pinched 
out. These early-struck plants will l)e ready for shilling into 
(y-in. pots by the autumn, and should still be trained oiil\\ai(U. 
The show varieties after flowering should be set out of (hjors in 
a sunny spot to ripen their wood, and should only get water 
enough to keep them from flagging. In the course of two or 
three w’ceks they will be ready to cut back within two joints 
of where these were last sLoj^ped, wlien they should be pl;ned 
in a frame or pit, and kept elo.se and dry until they have broken. 
When they have pushed an inch or so, turn them out ol their 
pots, sliake off the old soil, trim the straggling roots, anil rejxit 
them firmly in smaller pots if practicable ; ki*ep them near the 
light, and as the shoots grow continue to ti.iin tliein outwardly. 
'Fhcy rcf|uire to be kept in a light houst‘, an<l to be set well up 
to the glass ; the night temperature should range ainiut 45'' ; 
and air should be given on all mild da)s, but no c(»ld currents 
allowed, nor more water than is necessary to keep the soil from 
getting parched. The young slioots should be topped about 
the end of October, and when they have grown an inch or two 
beyond this, they may be shifted into 7-in. pots for flowering. 
The shoots must be kepi tied out so as to he fully exposed to 
the light. If required to flower early they should not be siopjied 
again ; if not until June they may be stopped in February. 

The zonal varietieis, which are almost continuous bloomers, 
are of much value as rlecorative subjects ; they seldom require 
much pruning after the first stopping For winter flowering, 
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young plants should be raised from cuttings about March, and 
grown on during the summer, but should not be allowed to 
flower. When blossoms are required, they should be placed 
close up to the glass in a light house with a temperature of 65", 
only just as much water being given as will keep them growing. 
For bedding purposes the zonal varieties are best struck towards 
the middle of August in the open air, taken up and potted or 
planted in boxes as soon as struck, and preserved in frames or in 
the greenhouse during winter. 

The fancy varieties root best early in spring from the half- 
ripened shoots ; they are slower growers, and rather more 
delicate in constitution than the zonal varieties, and very im- 
patient of excess of water at the root. 

GERARD (d. i to8), archbishop of York under Ileniy I., began 
his career as a chancery (derk in the service of William Rufus, 
flc was one of the two royal envoys who, in 1095, persuaded 
Urban 11 . to .send a legate and Anselm’s pallium to England. 
Although the legate disappointed the king's expectations, 
(ierard was rewarded for his services with the sec of Hereford 
(1096). On the deatli of Rufus he at once declared for TIenry J., 
by whom he was nominated to the see of York. He made diffi- 
culties when reijuired to give Anselm the usual profession of 
obedience ; and it was perhaps to assert the importance of his 
see that he took the king’s side on the (juestion of investitures. 
He pleaded Henry’s cause at Rome with great aliility , and claimed 
that he had obtained a pronii.se, on the pope’s part, to condone 
the existing practice of lay investiture. Hut this statement 
was contradicted by Haschal, and (ierard incurred the suspicion 
of perjury. About 1103 he wrote or inspired a .scries of tracts 
which defended the king’s prerogative and attacked the oecumeni- 
cal pretensions of the papacy with great freedom of language. 
He changed sides in 1105, becoming a stanch friend and sup- 
port(;r of Anselm, (lerard was a man of considerable learning 
and ability ; but the clironiclers accuse him of being lax in his 
morals, an astrologer and a worshipper of the devil. 

See the I'ractatus Ehoraccnac^ edited bv H. Hoi lmuT in Libelli iJe 
litc Sacerdotii ct Imperii, vol. in. (in the MonumcnUi hist. Germaniac, 
quarto series), and the same author’s Kuihe uiui Staat in England 
und in dcr Kormandiv (Leipzig, (H. W. C. D.) 

GERARD (c. ioqo-it2o), variously surnamed Tcm, Tunc, 
Tenque or 'I’lioM, founder of the order of the knights of St John 
of Jeru.salem {q.v.), was horn at Amalfi about the year 1040. 
According to other accounts Martigues in J^rovence was liis 
birthfdace, while one authority even names the Chateau d’Avesnes 
in Hainan I . Either as a soldier or a merchant, he found his way 
to Jerusalem, where a hospice had for some time existed for the 
convenience of those who wished to visit the holy places. Of 
this institution (lerard became guardian or provost at a date not 
later than 1100 ; and here he organized that religious order of 
St John which received pajial recognition from Paschal 11 . in 
1 1 13, by a bull which w'as renewed and confirmed by Calixtus 11 . 
slmrtly before the death of (lerard in 1120. 

GERARD OF CREMONA (r. 1114-1 1S7), the medieval trans- 
lator of Ptolemy’s Astronomy, was liorn at Cremona, Lombardy, 
in or about 1114. Dissatisfied with the meagre philosophies 
of his Italian tt'achers, he went to Toledo to study in Spanish 
Moslem schools, then so famous as depiositories and interpreters 
of ancient wisdom ; and, having thus acc|uired a knowledge of 
the Arabic langu.'igc, lie appears to have clevoteil the remainder 
of his life to the busine.ss of making Latin translations from its 
literature. The date of his return t(» his native town is uncertain, 
but he is known to have died there in 1187. His most celebrated 
work i.s the l.atin version by which alone Ptolemy's Almagest 
W'as knowm to Fairope until the discovery of the original McydA?; 

In addition to this, he translated various other 
treatises, to the number, it is said, of sixty-six : among these 
were the Tables of “ Arzakhcl,” or A 1 Zarkula of Toledo, A 1 
Farabi On the Sciences (De scienliis), Euclid's Geometry, A 1 
Fargliani’s Elements of Astronomw and treatises on algebra, 
arithmetic and astrology. In the last-named latitudes arc 
reckoned from (Vemona and 'I'oledo. Some of the works, how- 
ever, w’ilh which he has been credited (including the Theoria 


or Theorica planetarum, and the versions of Avicenna’s Canon 
of Medicine — the basis of the numerous subsequent Latin 
editions of that well-known work — and of the Almansorius of 
Abu Bakr Razi) are probably due to a later Gerard, of the 1 3th 
century, also called Cremonensis but more precisely de Sabloneta 
(Sabbionetta). This writer undertook the task of interpreting 
to the Latin world some of the best work of Arabic physicians, 
and his translation of Avicenna is said to have been made by 
order of the emperor Frederic IT. 

Sec Pipini, " Cronica,” in Muratori, Siript. rev. Jtal. vol. ix. ; 
Nicol. Antonio, Bibliotheca Hispana veins ^ vol. ii. : Tiraboschi, 
Storia della letteratura Italiana, vols. iii. (333) and iv. ; Arisi, 
Cremona htevata) Jourdain, Rechenhes snr . . . Vorigine des 
tradiu lions lattnes d'Aristote ; Chasles, Aper^u historiqnc des methodes 
en giometrUy and in Comptes rjndus de VAtadimie des Sciences, vol. 
xiii. p. 506; J. T. Reinaud, Geographic d'Aboulfiday introduction, 
vol. i. pp. ccxlvj.-ccxlviii. ; Honcompagni, Della vita e delle opere di 
Cherardo Cremoncse e di Gherardo da Sabbionetta (Rome, 1851). Much 
of the work of both the Gerards remains in manuscript, as in I*aris, 
National Library, MSS. Lat. 7400,7421 ; MSS. Suppl. Lat. 49; Rome, 
Vatican libraiy, 4083, and Ottobon, 1826 ; Qxfonl, Hodleiaii library, 
Digby, 47, 61. 'J‘he Vatican MS. 2302 is stated to contain a eulogy 
of “ (ierard of Cremona ” and a list of “ his " translations, ayqiarently 
confusing the two scholars. The former's most valuable work was 
m astronomy ; the latter’s in medicine. (C. R. H.) 

G£RARD, £T1ENNE MAURICE, Count (1773-1852), l^rench 
general, was born at Llamvilliers (Meuse), on the 4th of April 
1773. He joined a battalion of volunteers in 1791, and served 
in the campaigns of 1792- 1793 under Generals Diimouricz and 
Jourdan. In 1795 he accompanied TTernadoite as aide-de-camp, 
in 1799 he was promoted chef d'escadron, and in 1800 colonel, 
lie distinguished himself at the battles of Austerlitz and Jena, 
and was made general of brigade in Novcmlier 1806, and for his 
conduct in the battle of Wagram he was created a baron. In 
the Spanish campaign of 1810 and j8ii he gained special dis- 
tinction at the battle of Fuentes d'Onor ; and in the expedition 
to Russia he was present at Smolensk and Valutina, and displayed 
such bravery and ability in the battle of Horodirif) that he was 
made general of division. He won further distinction in the 
disastrous retreat from Moscow. In the campaign of 1813, in 
command of a division, he took part in the battles of Liitzen and 
Haiitzen and the operations of Marshal Macdonald, and at the 
battle of Leiyizig (in which he commanded the XT. corps) he was 
dangerously wounded. After the battle of Rautzen he was 
created by Napoleon a count of the empire. Jn the campaign 
of France of 1814, and especially at La Rothicre and Monlercau, 
he won still greater distinction. After the first restoration he 
was named by Louis XVTIl. grand cross of the Legion of Honour 
and che\ alicr of St Louis. In the Hundred Days Napoleon made 
Gerard a peer of France and placed him in command of the J\’. 
corps of the Army of the North, in this capacity Gerard took 
a brilliant part in the battle of Ligny (see Waterloo Campaion), 
and on the morning of the 18th of June he was foremost in advis- 
ing Marshal Grouchy to march to the sound of th(; guns. Gerard 
retired to Brussels after the fall of Napoleon, and did not return 
to France till 1817. He sat as a member of the chamber of 
deputies in 1822-1824, and was re-elected in 1827. He took part 
in the revolution of 1830, after which he w'as appointed minister 
of war and named a marshal of France. On account of his 
health he resigned the office of war minister in the October 
following, but in 1831 he took the command of the northern army, 
and was successful in thirteen days in driving the army of Holland 
out of Belgium. In 1832 he commanded the besieging army in 
the famous scientific siege of the citadel of Antwerp. He was 
again chosen war minister in July 1834, but resigned in the 
October following. In 1836 he was named grand chancellor of 
the Legion of Honour in succession to Marshal Mortier, and in 
1838 commander of the National Guards of the Seine, an office 
which he held till 1842. He became a senator under the empire 
in 1852, and died on the 17th of April in the same year. 

G£RARD, FRANQOIS, Baron (1770-1837), French painter, 
was bom on the 4th of May 1770, at Rome, where his father 
occupied a post in the house of the French ambassador. At the 
age of twelve Gerard obtained admission into the Pension du 
Roi at Paris. From the IVnsion he passed to the studio of 
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Pajou (sculptor), which he left at the end of two years for that 
of the painter Brcnet, whom he quitted almost immediately to 
place himself under David. In 1789 he competed for the Prix 
de Home, which was carried off by his comrade (nrodet. In the 
following!: year (1790) he again presented himself, hut the death 
of his father prevented the completion of his work, and obliged 
him to accompany his mother to Rome. In 1791 he returned to 
Paris ; but his poverty was so great that he was forced to forego 
his studies in favour of employment which should bring in 
immediate profit. David at once availed himself of his help, 
and one of that master's most celebrated pictures-* Le Pelletier 
de St Fargeau — ^may owe much to the hand of Cierard. This 
painting was executed early in 1 793, the year in which Gerard, 
at the request of David, was named a member of the revolu- 
tionary tribunal, from the fatal decisions of which he, however, 
invariably absented himself. In 1794 he obtained the first prize 
in a competition, the subject of which was “The Tenth of August,” 
and, further stimulated by the successes of his rival and friend 
Girodet in the Salons of 1793 and 1794, Gerard (nobly aided 
by Isabey the miniaturist) produced in 1795 his famous “ Belis- 
aire.” In 1796 a portrait of his generous friend (in the Louvre) 
obtained undisputed success, and tlie money received from 
Isabey for these two works enabled Gerard to execute in 1797 
his “ ]\syche et TAmour.” At last, in 1799, his portrait of 
Madame Bonaparte established his position as one of the first 
portrait-painters of the day. In 180S as many as eight, in 1810 
no less than fourteen portraits by him, were exhibited at the 
Salon, and these figures afford only an indication of the enormous 
numbers which he executed yearly ; all the leading figures ol 
the cmi)ire and of the restijration, all tlie most ci'lehrated men 
and women of Europe, sat to Gerard. This extraordinary 
vogue was due jjartly to the charm of his manner and conversa- 
tion, for his salon was as much freijnented as his studio ; Madame 
de Stael, fanning, 'I'allcyrand, the duke of W(‘llington, fiave all 
borne witness to the attraction of his society. Rich and famous, 
Gerard was stung bv remorse lor earlier ambitions abandoned ; 
at intervals he had indeed striven to prove his strength with 
(brodet and otlier rivals, and his “ Balaille d'Austerlitz ” (i8jo) 
showed a breadth of invention and style which are even more 
con.spicuous in “ L’Entree d’Henri IV' ” (Versailles) — the work 
with which in 1817 he did liomage to the Bourbons. After this 
date Gerard declined, watching with impotent grief the progress 
of the Romantic school, l^oaded with honours- baron of the 
empire, member of the Institute, officer of the legion of honour, 
first painter to the king — he worked on sad and discouraged ; 
the revolution of 1830 added to his disquiet ; and on the nth of 
January 1837, after three days of fever, he died. By his portraits 
Gerard is best remembered ; the colour of his paintings has 
suffered, but his drawings show in uninjured delicacy the purity 
of his line ; and those of women are specially remarkable for a 
virginal simplicity and frankness of expression. 

M. Ch. Lenormant published in 1846 Essai de biographic et de 
critique sur Erangois Girard, a second edition of which apjK*ared 
in 1847 ; and M. Delecluze devoted .several jmges to the same subject 
in his work Louis David y son icole et son temps, 

G£RARD, jean IGNACE ISIDORE (1803-1847), French 
caricaturist, generally known by the pseudonym of Grandville — 
the professional name of his grandparents, who were actors— 
was born at Nancy on the 13th of September 1803. He received 
his first instruction in drawing from his father, a miniature 
painter, and at the age of twenty -one came to Paris, where he 
soon afterwards published a collection of lithographs entitled 
T,€s Tribulations de la petite propriete. He followed this by Jxs 
Plaisirs de tout age and La Sthylle des salons ; but the work 
which first established his fame was Metamorphoses du jour, 
published in 1828, a series of seventy scenes in which individuals 
with the bodies of men and faces of animals are made to play a 
human comedy. These drawings are remarkable for the extra- 
ordinary .skill wdth which human characteristics are represented 
in animal features. The success of this work led to his being 
engaged as artistic contributor to various periodicals, such as La 
Silhouette, U Artiste, T.a Caricature, Le Charivari ; and his political 
caricatures, which were characterized by marvellous fertility of 
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satirical humour, soon came to enjoy a general popularity. 
Besides supplying illustrations for various standard works, 
such as the songs of Berangor, the fables of I.a h'oi\taine, Don 
Quixote, GullivePs Travels, Robinson Crusoe, he also continued 
the issue of various lithographic collections, among which may 
be mentioned La Vie privee el publique des animaux, Les Cent 
Proverbes, IS Autre Monde and L,es Fleurs animees. Though 
the designs of Gerard are occfisionally unnatural and absurd, 
they usually display keen analysis of character and marvellous 
inventive ingenuity, and his humour is always tempered and 
refined by delicacy of sentiment and a vein oi sober thoughtful- 
ness. He died of mental di.sease on the 17th of March 18.47. 

A short notice of Gerard, under the name of Grandville, is con- 
tained in Thco]>hile Gautier's Portraits t ontemporains. Sec also 
Charles Blanc, Grandville (ParLs, 1855). 

GERARD, JOHN (1545-1612), English lierbalist and surgeon, 
was horn towards the end of 1545 at Nantwich in ('he.shire. He 
was educated at Wisterson, or Willaston, 2 m. from Nantwich, 
and eventually, after spending some time in travelling, took up 
his abode in London, where he exercised his profession. For 
more than twenty years he also acted as superin timdent of the 
gardens in London and at Theobalds, in Hertford.shire, of William 
(ecil. Lord Burghley. In 1596 he jinblished a catalogue of 
plants cultivated in his own garden in Holborn, London, 1039 in 
number, inclusive of varieties of the .same .species. Their l^jiglish 
as well as their Latin names are given in a revised edition of the 
catalogue issued in 3599. In 1597 appeared Gerard’s well-known 
Uerball, described by liim in its jireface as “ the first fruits of 
these mine own labours,” but more truly an adaptation of tht‘ 
Stirpium htstoriac pemptades of Kembert Dodoens (1518 1585), 
publLshed in 3583, or rather of a translation of the whole or ])art 
of the same by Dr Priest, with ]\ 1 . l.ob(‘r.s arrangement. Of thi* 
3iumer<)us illustrations of the Uerball sixteen appear to lx* 
original, the remainder are mostly impressions from the wood 
blocks (imployed by Jacob Theodorus Ta\)ernaemontanus in 
his leones stirpium, published at h'rankfort in 3590. A second 
edition of the Uerball, w'ith (‘onsidcTable improvemc'nts and 
additions, was brought out by 'J'hornas Johnson in 1633, and 
reprinted in 1636. Gerard was ele(:t(‘d a member of the court of 
assistants of the barber-surgeons in 3595, by wliich company 
he wais appointed an examiner in 1598, junior ward(‘n in 1605, 
and ma.ster in 1608. He died in E'ebruary 1612, and was buried 
at St Andrews, Holfiorn. 

Sec Johnson’s preface tf) l)is oditirm of tJn* Uerball ; and A C ala- 
logur of Plants ndtwatcd in the (roiden of John Gerard in the years 
edited with Notes, Referent es to Gerard's lletball, the 
Addition of modern Names, and a Life of the Author, by Benjamin 
Daydon Jackson, F.L.S., privately ])nnt(‘d (London, 1876, 4to). 

G£RARDMER, a town of north-eastern France, in the depart- 
ment of Vosges, 33 m. E.S.K. of Epinal by rail. Pop. (1906) 
I of the town, 3993; of the co 3 nmune, 30,041. (Jerardmer is 
beautifully situated at a height of 2200 It. at the eastern end 
of the small T^ke of Gerardmer (285 acres in extent) among 
forest-clad mountains. It i.s the chief summer-re.sort of th(‘ 
French Vo.sges and is a centre for (excursions, among which may 
be mentioned those to the Hiihneck (4481 ft.), the second 
highest summit in the V().sges, the Schlucht, the mounlain pass 
from France to Germany, and, nearer the town, the picturesque 
defile of Granges, watered by the Vologne, which at one point 
forms the cascade known as the Saut des ( lives. The town 
itself, in which the chief object of interest is the huge lime-tree 
in the market-place, carries on cloth- weaving, bleaching, wood- 
sawing and the manufacture of wooden goods ; there is tradi* 
in the cheeses (geromes) manufactured in the neighbourhood. 
Gerardmer is said to owe its name to Gerard of Alsace, ist duke 
of Lorraine, who in the Jith century built a tower on the bank 
of the lake or mer, near which, in 1285, a new town was founded. 

GERASA (mod. Gerash or Jerash), a city of I’alestine, and a 
member of the league knowm a.s the I iecapolis (if.v . ), .situated amid 
the mountains of (filead, about 1757 ft. above the .sea, 20 m. 
from the Jordan and 21 rn. N. of Philadelphia. Gf it.s origin 
nothing is known ; it has been suggested that it represents 
the biblical Ramoth Gilead. From Josephus we learn that it 
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was captur(Kl l>y Alexander Jannaeus (r. 83 b.c.), rebuilt by the 
Romans (r. a.d. 65), burned by the Jews in revenge for the 
massacre at Caesarea, and again plundered and depopulated 
by Annius, the general of Vespasian ; but, in spite of these 
disasters, it was still in the 2nd and 3rd centuries of the Christum 
era one of tiH‘ wealthiest and most nourishing cities of Palestine. 
It was a centre of Grecik civilization, devoted especifilly to the 
worshif) of Artemis, and producing famous tem hers, of whom 
Stephen the Byzantine mentions Arislon, Ker\'kos and Plato. 
As late as 1 121 the soldiers of Baldwin 11 . found it defended by 
a castle built by a king t)f Damascus ; but at the beginning of 
the following century the Arabian geographer Vatiut speaks of 
it as deserted and overthrown. 'I’he ruins of jerash, discovered 
about 1806, and since then frequently visited and described, 
still at l<sL the splendour of the Roman city. They are distributed 
along both banks of the Kerwan, a brook which flows south 
through the Wadi-cd-Der to join the Zerka or Jabbok ; but all 
tlui principal buildings are situated on the level ground to the 
right of the str(‘aTn. 'Hie town walls, which can still he traced 
and indeed are partly standing, had a circuit of not more than 
2 m., and the main street was less than half a mile in length ; 
but nanains of buildings on the road for fully a mile beyond the 
south gate, show that the town had outgrowm the limit of its 
fortifications. The most striking feature of the ruins is the pro- 
fusion of columns, no fewer than 230 being even now in position ; 
the main street is a continuous I'olonnade, a large jiart ol whi('h 
is still entire, and it terminates to the south in a forum of .similar 
formation. Among tlu* puldic buildings still rcc()gnizablc are a 
theatre capable of accommodating ()Ooo spectators, a nanma<‘hia 
(c'ircus for naval combats) and several temples, of which the 
largest was probably I he grandest structure in the (dtv, possessing 
a portico of ('orinihian pillars 38 ft. high, 'fhe desolation of 
tlu* city is j^robably div' to earthcjuake ; and the absence of 
Moslem erections or restorations seems to show that the disaster 
took place befon* the Mahonirnedan period. 

The town is now occupied by a colony of Circassians, whose 
houses have been built with materials from the earlier building.^, 
and there has been much destruc lion of the interesting ruins. 
“ 'fhe country of the Cicrasen(‘s ” (Matt. viii. 28 and parallels ; 
other readings, (ladarenes, (jcrgesenes) must be looked for in 
another (|uarter on the E. coast of Uie Sea of Galilee, probably 
in the neighbourhood of the modern KluTsa (C. W. Wilson in 
Rfcoverv of IcruMilcm, [). 3^)g). (R. A. S. M ) 

g£R AULT-RICH ARD, ALFRED LfiON (i860 ), French 

journalist and politician, was born at Boniietable in the depart- 
ment of Sarthe, of a peasant family. Ho began life as a working 
upholsterer, first at Mans, then at Paris (18S0), where his peasant 
and socialist songs soon won him fame in the Montmartre quarter. 
Fissagarav, the communist, offen^d him a position on La 
and he became a regular contributor to the advanced journals, 
especially to La Peiile Repuhliqtu\ of which he became editor-in- 
chief in 1807. Jn 1893 he founded Le Chambard, and was im- 
prisoned for a year (1894) on account of a personal attack upon 
the president, ('asimir-Perier. In January 1895 he was elected 
to the chamber as a Socialist for the thirteenth arrondissement 
of Paris. He was defeated at the elections of 1898 at Paris, 
but was re-elected in 1902 and in U)o6 by the colony of 
Guadeloupe. 

GERBER, ERNSTT LUDWIG (1746-1819), German musician, 
author of a famous dictionary of musicians, was born at Sonders- 
haiisen in the prin<*ipality of Schwarzburg-Sondershausen on 
the 2()th of September 1746. His fatluT, Henry Nicolas Gerber 
(1702-1775), a pupil of J. S. Bach, was an organist and composer 
of some distinction, and under his direction Ernst Ludwig at 
an early age had made great progress in his musical studies. 
In 1765 he went to Leipzig to study law, but the claims of music, 
which had gained additional strength from his acquaintanceship 
with J. A. Hiller, soon came to occupy almost his sole attention. 
On his return to Sondcrshaiisen he was appointed music teacher 
to the children of the prince, and in 1775 succeeded his father 
as court organist. Afterw’ards he devoted much of his time to 
the study of the literature and histoiA" of music, and with this 


view he made himself master of several modern languages. liis 
Historisch-biographisches Lextkon der Tonkunstler appeared in 
1790 and 1792 in two volumes ; and the first volume of what 
was virtually an improved and corrected edition of this work 
was published in 1810 under the title Ncues historisek-bio^ 
graphisrhes Lexikon der Tonkunstler y followed by other three 
volumes in 1812, 1813 and 1814. Gerber also contributed a 
number of papers to musical periodicals, and published several 
minor musical compositions. He died at Sondershausen on the 
30th of June 1819. 

GERBERON, GABRIEL (1628-1711), French Jansenist monk, 
was bom on the 12th of August 1628 at St C'alais, in the depart- 
ment of Sarthe. At the age of twenty he took the vows of the 
Benedictine order at the abbey of Ste Melaine, Rennes, and after- 
wards taught rhetoric and philosophy in several monasteries. 
His open advocacy of Jansenist opinions, however, caused his 
superiors to relegate him to the most obscure houses of the order, 
and finally to keep him under surveillance at the abbey of St 
CJermain-des-Pres at Paris. Here he wrote a defence of the 
doctrine of the Real Presence against the Calvinists in the form 
of an apology for Rupert, abbot of Deutz {Apologia pro Ruperto 
abbate Tuitensi, Paris, 1669). In 1676 he published at Brussels, 
under the name of “ Sieur Flore de Ste Foi his Miroir de la 
piile chretiemuy an enlarged edition of which appeared at Liege 
in the following year. This was condemned by certain arcli- 
bishops and theologians as the repetition of the five condemned 
propositions of Jansen, and Gerberon defended it, under the 
name of “ Abbe Valentin in Le Miroir sans tarhc (Paris, 1680). 
He had by this time aroused against him the full fury of the 
Jesuits, and at their instigation a royal provost was sent to 
Corbie to arrest him. lie had, however, just time to escape, 
and fled to the Low ('ountries, where he lived in various towns. 
He was invited by the Jansenist clergy to Holland, where he 
wrote another controversial work against the Protestants : 
Defense de LEglise Romain contre la calomnie des Protestants 
(Cologne, 1688-1691). This produced unpleasantness with the 
Reformed clergy, and feeling himself no longer safe he returned 
to Brussels. In 1700 he published his history of Jansenism 
{Histone generate du Jansmisme), a dry work, by which, however, 
he is best remembered. He adhered firmly to the Augustinian 
doctrine of Predestination, and on the 30th of May 1703 he was 
arrested at Brussels at the instance of the archbishop of Malines, 
and ordered to subscribe the condemnation of the five sentences 
of Jansen. On his refusal, he was handed over to his superior*; 
and imprisoned in the citadel of Amiens and afterwards at 
Vincennes. Every sort of pressure was brought to bear upon 
him to make his submission, and at last, broken in health and 
spirit, he consented to sign a formula which the cardinal de 
Noailles claimed as a recantation. ITpon this he was released 
in 1710. The first use he made of his freedom was to write a 
work (which, however, his friends prudently prevented him from 
publishing), /.r I 'aine Triomphe du rardinal de Noailles ^ containing 
a virtual withdrawal of the compulsory recantation. He died 
at the abbey of vSt Denis on the 29tli of March 1711. 

GERBERT, MARTIN (1720-1793), German theologian, 
historian and writer on music, belonged 10 the noble family of 
Gerbert von llornau, and was born at Horb on the Neckar, 
Wiirttemberg, on the i2tli (or nth or 13th) of August 1720. 
He was eilucated at Freiburg in the Breisgau, at Klingenau in 
Switzerland and at the Benedictine abbey of St Blasien in the 
Black Forest, where in 1737 he took the vows. In 1744 he was 
ordained priest, and immediately afterwards appointed professor, 
first of pliilosophy and later of theology. Between 1754 and 
1764 he published a series of theological treatises, their main 
tendency being to modify the rigid scholastic system by an 
appeal to the Fathers, notably Augustine ; from 1759 to 1762 
he travelled in Germany, Italy and France, mainly with a view 
to examining the collections of documents in the various monastic 
libraries. In 1764 he was elected prince-abbot of St Blasien, 
and proved himself a model ruler both as abbot and piince. 
His examination of archives during his travels had awakened 
in him a taste for historical research, and under his rule St 
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Blasien became a notable centre of the methodical study of 
history ; it was here that Ma^-quard Herrgott wrote his Monu- 
menta domus Austriacae, of which the first two volumes were 
edited, for the second edition, by (lerbert, who also published a 
Codex epistolaris Rudolphi 7 ., Romavi refits (1772) and De 
Rudolpho Suevico comile de R/iinfelde}?, duce et rege, deque ejus 
familia (1785). It was, however, in sacramental theology, 
liturgiology, and notably ecclesiastical music that (lerbert was 
mainly interested. In 1774 he published two volumes De ranlu 
et musica sacra ; in 1 777 , Monumeftta veteris liturgiae Alemamiicae ; 
and in 1784, in three volumes, Scriptores ecclesiaslici de musica 
sacra, a collection of the principal writers on cliurch music from 
the 3rd century till the invention of printing. I'he materials 
for this work he had gathered during his travels, and although 
it contains many textual errors, its publication hiis been of great 
importance for the history of music, by preserxing writings 
which might either have perished or remained unknown. His 
interest in music led to his acquaintance with the composer 
(iluck, who became his intimate friend. 

As a prince of the Empire (lerbert was devoted to the interests 
of the house of Austria ; as a Benedictine abbot he was opposed 
to Joseph 11 . ’s church policy. In the Eebronian controversy 
(see Febroniantsm) he had early taken a tnediating attitude, 
and it was largely due to his influence that Bishop Hontheim 
had been induced to retract his extreme views. 

In 1768 the abbey of St Blasien, with the library and church, 
was burnt to tiu* ground, and the splendid new church which 
rose on the ruins of the old (1783) remained until its destruction 
by fire in 1874, at once a moniiinent of (lerbert’s taste in archi- 
tecture and of his Habsburg sympathies. It was at his request 
that it was made the mausoieum of all the Austrian princes 
buried outside Austria, whose remains were solemnly transferred 
to its vaults. In connexion with its consecration he published 
his Hi star ia Nigrae Silvac, ordinis S, Beuedicii colouiae 
St Blasien, 1783). 

Gerbert, who was beloved and respected by Catholics and 
Protestants alike, died on the 3rd of May 1793. 

See Joseph Bader^ Das ehemahge Kloster St Blasien and seine 
Gelehrtenakademic (Freiburg -im-Brcisgau, 1874), which contains 
a chronological list ot Gt'rbert’s works. 

GERBIL, or Geriuli.e, tlie name of a group of small, elegant, 
large-eyed, jumping rodents typified by the North African 
Gerhillu's aegyptiacus (or gerbillus), and forming a special sub- 
family, GerbtlLinae, of the rat tribe or Muridae. They are found 
over the desert districts ot both Asia mid .Africa, and arc cla.sscd 
in the genera Gerbtlliis (or Taler a), Pachyuromys, Men ones, 
Psammomys and Rhombomys, with Kirthcr divisions into sub- 
genera. They haxT elongated hind-limbs and long hairy tails ; 
and progress by leaps, in the same manner as jerboas, from which 
they differ in having five hind-toes. The cheek-teeth have trans- 
verse plates of enamel on the crowns ; the number of such plates 
diminishing from three in the first tooth to one or one and a half 
in the third. The upper incisor teeth are generally marked by 
grooves. Gerbils are inhabitants of open sandy plains, where 
they flwell in burrows furnished with numerous exits, and con- 
taining large grass-lin ‘d chambers. The Indian G. indicus 
produces at least a dozen young at a birth. All are more or less 
completely nocturnal. 

GERENUK^ the Somali name of a long-necked aberrant gazelle, 
commonly known as Waller’s gazelle (Lithocranius tvalleri), 
and ranging from Somaliland to Kilimanjaro. The long neck 
and limbs, coupled with peculiarities in the structure of the skull, 
entitle the gcrenuk, which is a large species, to represent a genus. 
The horns of the bucks are heavy, and have a peculiar forward 
curvature at the tips ; the colour of the coat is red-fawn, with 
a broad brown band down the back. Gcrenuk are browsing 
ruminants, and, in Somaliland, are found in small family-parties, 
and feed more by brow^sing on the branches and leaves of trees and 
shrubs than by grazing. Frequently they raise themselves by 
standing on their hind-legs with the fore-feet resting against the 
trunk of th" tree on which they are feeding. Their usual pace is 
an awkward trot, not unlike that of a camel ; and they seldom 


break into a gallop. The Somali fi^rni has b(*en separated as 
/.. sclateri, but is not more than a local race. (See Antei.ope.) 

GERGOVIA (mod. Gergovie), in ancient geography, the chief 
town 01 the Arverni, siliiiilcd on a hill in the Auvergne, about 
8 m. from the Puy de Dome, hVance. Julius Caesar atUu'kcd 
it in 52 B.C., but was bealen off : some walls and carlh\v(»rks 
seem still to survive from this periotl. loiter, when Gaul had been 
subdued, the place was (lismantled and its Ciaulish inhabitants 
resettled 4 m. away in the plain iit iht* new Roman cilv of 
Augustonemetum (mod. ClermonUP errand). 

GERHARD, FRIEDRICH WILHELM EDUARD (1793-1867), 
German archaeologist, was born at Posen on the 29th of 
November 1795. and was educated at Breslau and Berlin. The 
reputation he acquired by his Lertinnes ApoUonianae (1S16) 
led .soon afterwards to his being appointed prolessor at the 
gymnasium of I*osen. On resigning that ofliee in 1819, on 
account of weakne.ss of the eyes, he went in 1822 to Rome, wliere 
he remained for fifteen years. He contrilnited to Platuer's 
Beschreibung der Stadt Rom, then under the din‘ction of Bunsen, 
and was one of the principal originators and during his residence 
in Italy director of the Inslilulo di corns pondenza arclieologica, 
founded at Rome in 1828. Returning to (iermany in 1S37 Ik* was 
appointed archaeologist at the Royal Museum of BiTlin, and in 
1844 was chosen a member of the Academy of Sciences, and a ])ro- 
fessorin the university. He died at Berlin on the i2tlu)f May 1S67. 
j Besides a larj»e number ol archaeologiral ])apers in j;eriodicals, in 
I the Annah ot the Institute ot Rome, and m the rraiisactioris ot the 
' Berlin Academy, and several illustrated catalu/nues of Greek, Roman 
• and oliier antiquities in the Berlin, Naples and Vatiian A 1 usc*ums, 

. (ierhard was the author of the tolloxving works; Antike liildwctke 
i fSliittj»art, iiS27-*iS4.p ; Axtserlcsene gviech. \ asenlnldcr 18*18): 

, htrustiische Sj'icgcl (i8jq 1803) , H\>perboreisih~rom. Stnduin (vol. 1., 
n-j • Brodromits mviholog. Knuhlet/darinig (Stiitl 

Kart and 'I iibmgen, 1 S28) ; and Grin h. M vthologic ( i H3.1 1 S'*,')). 1 h.s 

Gesannnelte abademtsi he Abhaudhtngni mid hleine Sdirifien were 
]niblis!u*d ])osthiimonsIy in 2 vols., Berlin, 1867. 

GERHARD, JOHANN (1582-1637), laitheran divine, was born 
in Quedlinburg on the 17th of CVtober 15S2. In his fifteenth 
year, during a dangerous illness, he came under the personal 
influence of Johann Arndt, author of Das wahre Clinsienthum, 
and resolved to study for the church, lie entered the university 
of Wittenberg in 1599, and first studied philosophy. He also 
i attended lectures in theology, but, a relative having persuaded 
him to change his subject, he studied medicine for two > ears. 
In 1603, however, he resumed his theological reading at Jena, 
and in the following year received a new impulse from J. W. 
Winckelmann (1551-1626) and Balthasar Mentzer (1565 1627) 
at Marburg. Having graduated and begun to give lecluies at 
Jena in 1605, he in 1606 accepted the invitation of John ('xsinur, 
duke of (bburg, to the superinlendeney of TIeldburg and master 
.ship of the gymnasium ; soon afterwards he became general 
superintendent of the duchy, in which capacity he was engaged 
in the practical w'ork of ecclesia.slical organization until 1616, 
wben he became theological professor at Jena, where the re- 
mainder of his life was spent. Here, wath Johann Major and 
Johann Himmel, lie formed the “Trias Johannea.” 'I’hough 
still comparatively young, Gerhard had already come to be 
regarded as the greatest living theologian of Protestant (icrmany ; 
in the numerous “ disputations ” of the jieriod he was always 
protagonist, while on all public and domestic (picstions touching 
' on religion or morals his advice was wiflcJy sought. It is rec(.)rded 
! that during the course of his lifetime he had received repeated 
j calls to almost every university in Germany (e.g. (iiessen, Altdorf, 

! Ilelmstildt, Jena, Wittenberg), as well as to Upsala in Sweden, 
i He died in Jena on the 20th of August 1637. 

I His writings are numerous, alik»- in excgetical, polemical, dog- 
matic and practical tlieology. 'I'o the first category Indong the 
I Commentarius tn harmoniam histoviae evangelicac de passione i hnsti 
I (1617), the Comment, super priorem D. Peirt rpistolam (1641), and 
I .list) his commentaries on Genesis (1637) and on DeiitiTonoray 
: (1638). Of a controviTsial character an* the Coufe^sw ( atholica 
\ (1633 1637), an (*xtcnsive work whirli seeks to juove the evangelical 
j and catholic character of the doctrine ot the Augsburg Confession 
I from the writings of approved Roman Catholit authors; and the 
i Loci communes theologiu (1610. 1622), his jirmcipai contribution 
to science, in w'hich l-uUieranism is expounded nervose, solidc, 
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ct copiosc,” in fact with a fulness of learning, a force of logic and 
a nunufeness of detail that had never before been approached. 
The Meditationes sacrae (j6o6), a work expressly devoted to the 
uses of Christian edification, has been frecpicntly rej^rinted in Latin 
and has been translaictl into most of the European languages, 
including Greek. The English translation by R. Winterton (1631) 
has passed thiough at least nineteen c^ditions. There is alst) an 
edition by W. I’apillon in English blank verse (1801). His life, 
Vita Joh. Gerhardty was published by E. R. Fischer in 1723, and by 
C. J. Bbttcher, Das Leben Dr Johann (ierhards, in 1858. See also 
W. Gass, GeschicMc der protcstantischen Dogmatik (1854-1867), and 
the article in the AUgemeine deutsche Utographie. 

GERHARDT, CHARLES FR£d£RIC (1816-1856), French 
rhemist, was born at Strassburg on the 21st of August 1816. 
After attending the gymnasium at Strassburg and the polytechnic 
at Karlsruhe, he was sent to the school of commerce at I^^ipzig, 
where he studied chemistry under Otto Erdmann. Returning 
home in 1834 he entered his father’s white lead factory, but soon 
found that liusiness was not to his liking, and after a sharp 
<lisagreement with his father enlisted in a cavalry regiment. 
In a few months military life became equally distasteful, and he 
purchased his discharge with the assistance of Liebig, with whom, 
after a short interval at Dresden, he went to study at Giessen 
in 1836. Hut his stay at Giessen was also short, and in 1837 
he re-entered the factory. Again, however, he quarrelled with 
his father, and in 1838 went to Paris with introductions from 
Tjcbig. There he attended Jean Baptiste Dumas’ lectures and 
worked w'ith Auguste (ahours (1813-1891) on essential oils, 
especially cumin, in Michel F^ugene ('hevreul’s laboratory, while 
he earned a precarious living by teaching and making translations 
of some of Liebig’s writings. In 1841, by the influence of Dumas, 
he was charged with the duties of the chair of chemistry at the 
Montpellier faculty of sciences, becoming titular professor in 
1844. In 1842 he annoyed his friends in Paris by the matter and 
manner of a jiaper on the classification of organic compounds, 
and in 1845 he and his opinions were the subject of an attack 
by Liebig, unjustifiable in its personalities but not altogether 
surprising in view of his wayward disregard of his patron’s 
advice. The two were reconciled in 1850, hut his faculty for 
disagreeing with his friends did not make it easier for him to 
get another appointment after resigning the chair at Montpellier 
in 1851, ('.specially as he was unwilling to go into the provinces. 
He ol)tained leave of absimce from Montpellier in 1848 and from 
that year till 1S55 resided in Paris. During that period he 
established an “ Ecolc de chimie pratiqut? ’’ of which he had 
great hopes ; but the.se were di.sa})pointed, and in 1855, alter 
refusing the (jffer of a chair of chemistry at the new Zurich 
Polytechnic in 1854, he accepted the professorships of chemistr}' 
at the Faculty of Sciences and the Ecole Polytechnique at 
Strassburg, where he died on the 19th of August in the following 
year. Although Gerhard! did some noteworthy experimental 
work™ for instance, his preparation of acid anhydrides in 1852 — 
his contributions to cliemistry consist not so much in the dis- 
covery of new facts as in the introdiu'tion of new ideas that 
vitalized and organized an inert accumulation of old facts. 
In particular, with his fellow-worker Auguste Laurent (1807- 
1853), he did much to reform the methods of chemical formula- 
tion by insisting on the distinction between atoms, molecules 
and equivalents ; and in his unitary' system, directly' opposed 
to the diialistic d^^ctrines of Berzelius, he combined Dumas’ 
substitution theory with the old radicle theory and greatty 
extended the notion of types of structure. His chief works were 
Precis de chimie organique (1844-1845), and Traite de chimie 
orgatiique (1853-1856). 

See Charles Gerhardty sa viCy son ceuvrty sa correspondance, by 
his son, Charles Gerhardt, and E. Grimaux (Pari.s, 1900). 

GERHARDT, PAUL (c. 1606-1676), German hymn-writer, 
was born of a good middle-class family at Griifcnhainichcn, a 
small town on the railway between Halle and Wittenberg, in 
1606 or 1607 — some authorities, indeed, give the date March 12, 
1607, but neither the year nor the day is accurately known. 
His education appears to have been retarded by the troubles 
of the period, the Thirty Years’ War having begun about the 
time he reached his twelfth year. After completing his studies 
for the church he is known to have lived for some yxars at 


F.— G^RICAULT 

[ Berlin as tutor in the family of an advocate named Berthold, 

1 whose daughter he subsequently married, on receiving his first 
ecclesiastical appointment at Mittelwald (a small town in the 
neighbourhood of Berlin) in 1651. In 1657 he accepted an 
invitation as “ diaconus ” to the Nicolaikirche of Berlin ; but, 
in consequence of his uncompromising Lutheranism in refusing 
to accept the elector Frederick William’s “ syncretistic ” edict 
of 1664, he was deprived in 1666. Though absolved from 
submission and restored to office early in the following year, on 
the petition of the citizens, his conscience did not allow him to 
retain a post which, as it appeared to him, could only be held on 
condition of at least a tacit repudiation of the Formula Concordiae, 
and for upwards of a year he lived in Berlin without fixed employ- 
ment. In 1668 he was appointed archdeacon of Liibben in the 
duchy of Saxe-Merseburg, where, after a somewhat sombre 
ministry of eight y^ears, he died on the 7th of J une 1676. Gerhardt 
is the greatest hy'^mn-writer of Germany, if not indeed of Europe. 
Many of his best -known hymns were originally published in 
various church hymn-books, as for example in that for Branden- 
burg, which appeared in 1658; others first saw the light in 
Johann Criiger’s Geistliche Kirchenmelodien (1649) and Praxis 
pietaiis mclica (1656). The first complete set of them is the 
Geistliche AiidachteHy published in 1666-1667 by Ebeling, music 
director in Berlin. No hymn by Gerhardt of a later date than 
1667 is known to exist. 

The lift* of Gerhardt has been written by Roth (1829), by Lang- 
bcckcr (1841), by Schultz (1842), by Wifdcnhahn (1845) and by 
Bachmann (1863) ; also by Kraft in Ersch 11. Gruber’s Allg. Kncycl. 
(1855). 'J'he best modern edition of the hymns, published by 
Wackernagel in 1843, has often been reprinted. There i.s an English 
translation by Kelly {Paul GerhardVs Spiritual Songs, 1867). 

GfiRICAULT, JEAN LOUIS ANDRfiTHfiODORE(j79i 1824), 
French painter, the leader of the French realistic school, was 
born at Rouen in 1791. In 1808 he entered the studio of Charles 
Vernet, from which, in t8io, he passed to that of Guerin, whom 
he drove to despair by his passion for Rubens, and by the un- 
orthodox manner in which he persisted in interpreting nature. 
At the Salon of 1812 Gericanit attracted attention by his “ Officier 
de Chasseurs a Cheval ” (Louvre), a work in which he personified 
the cavalry' in its hour of triumph, and turned to account the 
solid training received from Guerin in rendering a picluresque 
point of view which w'as in itself a protest against the cherished 
convictions of the pseudo-classical school. Two years later 
(1814) he re-exhibited this work accompanied with the reverse 
picture “ Cuirassier blesse ” (Louvre), and in both subjects 
called attention to the interest of contemporary' aspects of life, 
treated neglected types of living form, and exhibited that 
mastery' of and delight in the horse which was a feature of his 
character. Disconcerted by the tempest of cemtradictory 
opinion which arose (;ver these two pictures, Gericault gave way 
to his enthusiasm for horses and soldiers, and enrolled himself 
in the mousquetaires. During the Hundred Days he followed 
the king to Bethune, but, on his regiment being disbanded, 
ciigerly' returned to his profession, left France for Italy in i8r6, 
and at Rome nobly illustrated his favourite animal by his great 
painting “ Course des Chevaux Libres.” Returning to Paris, 
Gericault exhibited at the Salon of 1819 the “ Radeau de la 
Meduse ” (Louvre), a subject which not only enabled him to 
prove his zealous and scientific study of the human form, but 
contained those elements of the heroic and pathetic, as existing 
in situations of modern life, to which he had appealed in his 
earliest productions. Easily depressed or elated, Gericault 
took to heart the hostility which this work excited, and passed 
nearly’^ two y^ars in London, where the “ Radeau ” was exhibited 
with success, and where he executed many series of admirable 
lithographs now rare. At the close of 1822 he was again in Paris, 
and produced a great quantity of projects for vast compositions, 
models in wax, and a horse ecorche, as preliminary to the produc- 
tion of an equestrian statue. His health was now completely 
undermined by various kinds of excess, and on the 26th of 
January' 1824 he died, at the age of thirty-three. 

Gericault ’s biography, accompanied by a catalogue raisonnd of 
his works, was published by M. C. Clement in 1868. 
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GERIZIM, a mountain in the hill-country of Samaria, 2849 ft. he was chosen elector of Paris. In the revolutionary turmoil 
above the sea-level, and enclosing, with its companion Ebal, Gerle developed a strong vein of mysticism, mingled with ideas 
the valley in which lies the town of Nablus (Shechem). It is the of reform, and in June 1790 the prophetic powers of Suzanne 
holy place of the community of the Samaritans, who hold that Labrousse (1747-1821), a visionary who had pre<li<'t(*d the 
it was the scene of the sacrifice of Isaac — ^a tradition accepted Revolution ten years before, were brought by him to the notice 
by Dean Stanley but no other western writers of importance, of the Convention. In Paris, where he lived first with a spiritual- 
Here, on the formal entrance of the Israelites into the possession istic doctor and afterw'ards, like Robespierre, at the house of a 
of the Promised Land, were pronounced the blessings connected cabinetmaker, his mystical tendencies were strengthened. The 
with a faithful observance of the law (Josh. \'iii. 33, 34; cf. insane fancies of Catherine 'Fheot, a convent servant turned 
Deut. xi. 29, 30, xxvii. 12-26), the six tribes, Simeon, Levi, prophetess, who proclaimed herself the \ irgin, the “ Mother of 
Judah, Issachar, Joseph and Penjamin, standing here for the God ” and the “ nvw Evv, " were eminently attractive to Gerle ; 
purpose while the remaining tribes stood on Ebal to accept in the person of Robespierre he recognized the Messiah, and at the 
the curses attached to specific violations thereof. Gerizim was meetings of the I'heotists he officiated WMth the agi'd prophetess 
probably chosen as the mount of blessing as being on the right as co-president. But the activities of Catherine and lier ade pts 
hand, the fortunate side, of a spectator facing east. The counter- were short-lived. 'Fhe Theotists' cult of Robespierre was a 
suggestion of Eusebius and Jerome that the ICbal and Gerizim weapon in the hands f>f his opponents : and shortly aft(‘r the 
associated with this solemnity were not the Shechem mountains festival of the Supreme Being, N’adier made a report to the 
at all, but two small hills near Jericho, is no longer considered Convention calling tor tin* prosecution of Catln'rine, GitIc and 
important. From this mountain Jotham spoke his parable to others as fanatics and conspirators. 'Fhey were arrested, thrown 
the elders of Shechem (Judg. ix. 7). Manasseh, the son of the into prison and, in the conlusion of Robespierre’s fall, apparently 
Jewish high-priest in the days of Nehemiah, married the daughter forgotten, (atherine died in prison, but Gerle, released by the 
of Sanballat and, about 432 B.c., erected on this mountain a Directory, became one of the editors of the ^/// .ve/r, and 

temple for the Samaritans ; it was destro^'cd by Hyreanus about was afterwards in the ofilce of Pierre Benczech (1775-1802), 
300 years afterwards. Its site is a small level plateau a little minister of the interior. lla>'ing renounced his monastic vows 
under the summit of the mountain, ('lose to this is the place in J\iris, he is thought to have married, towards the clos(‘ of 
where the Passover is still annually (debrated in exact accordance his life, Christine RalTet, aunt of the artist Denis RafTet. 'The 
with the rites prescribed in the Pentateuch. On the summit of date of his death is uncertain. 

the mountain, which commands a view' embracing the greater GERMAN BAPTIST BRETHREN, or Gekman Brethren, a 
part of Palestine, are a small Moslem shrine and the ruins of a sect of American Baptists which indginated in Germany, and 
castU^ probably dating from Justinian's* time. There was an whose members are popularly known in the Gniled States as 
octagonal Bj^zantine chinch here, but the foundations alone “J)unkcrs,” “ Dunkards ” or “ 'runkers,” corruptions of the 
remain. Josephus describes it as the highest of the mountains of German verb iinikeiiy “to dip," in recognition of the sect’s 
Samaria, but Ebal and Tell Azur arc both higher. (K. A. S. M.) continued adherence to the jirac tice oi trine immersion. 'J’he 

GERLACHE, £TIENNE CONSTANTIN, Baron de (1785— sect v\as the outcome of one oi the* many Pietist ie movements 
1871), Belgian politician and historian, was born at Biourge, of the 17th century, and w’as founded in 1708 by Andrew Mack 
Luxemburg, on the 2^th of December 1785. He studied law of Sw’artzenau, Germany, and se\en of his followers, upon the 
in J*aris and practi.sed there for some time, but settled at Liege general issue that both the LuthiTan and Reform(‘d ( luirches 
after the establishment of the kingdom of the Netherlands. wiTe taking liberties with the literal teac hings of the Scriptures. 
As member of the states-general he was nn energetic member The new sect w'usscan ely organized in Gerrnanv when its members 
of the o|)position, and, though he repudiated an ultraniontane were compelled by persecution to take refuge in Holland, whence 
policy, he supported the alliance of the extreme Catholics with ; they emigrated to J^cnn.sylvania, in small compani(‘s, between 
the Liberal party, which paved the way for the revolution of : 171^ and 1729. The first congregation in America was organ- 
1830. On the outbreak of disturbance in August 1S30 he still, I ized on ('hristmas Day 1723]))' Pe ter Jh'cker at Germantown, 
however, thought the Orange- Nassau dynasty and the union | Pennsylvania, and Ihtc in 1743 Christopher Sauer, one of the 
with the Dutch states e.ssential ; but his views changed, and, sect's first pastors, and a printer by trade , printed the first 
after holding various ofiices in the provisional gove^rnnicnt, he Bible (a few' copies of wiiieh are still in existence ) published in a 
became president of congress, and brought forward the motion ICiiropean language* in America. Freim l\*nns\lvania the see l 
inviting Leopold of Saxe-C'oburg to become king of the Belgians, spread ehiefiy westward, and, after various vie issitude's^ e.aused 
In 1832 he was pre\side‘nt of the chambeT of re'prcsentatives, and by dcfeetieins and divisions due to doc trinal difierenc'es, in ie;o8 
for thirty-five years he presided over the court of appeal. He were most numerous in PcTinsylvania, Alaiw land, Virginia, Ohio, 
presided over the Catholic congresses held at Malines between Indiana, Illinois, low’a, Missouri, Nebraska, Kansas and North 
1863 and 1867. That his early Liberal views underw’cnt some Dakota. 

moelification is plain from the ('onservativc principles enunciated There is much uncertainty about the early tbe-ologieal history 
in his Essai sitr Ic mouvemeni drs partis en Eelf^ique (Brus.sels, of the .see t, but it is probalile that Mack and his followe'rs wctc 
1852). As an historian his w'ork was strongly coloured by his influene'cd by both the (ireek ( at holies and the W'alden.sians. 
anti -Dutch prejudices and his Catholic predilections. His J\ JL Hashor in his historical sketch, read before* th<* World's Fair 
Histoire des Pays-Bas dejniis JS14 jusqu'en jSjo (Brus.sels, 2 Congre\ss of the Brethren ('hi irch (1894), says : “ lMf»m the* history 
vols., 1839), which reached a fourth edition in 1875, was a piece of extended labour by Greek missionarie.., irom the active pro- 
of special pleading against the Dutch doniinatiejn. 1 'he most paganda of doctrine by .scattered Walde*nsian r(‘tugees, through 
important of his other w'orks were his e/c 7 ^/Vgc (Brussels, 1 parts ejf Germany and Bavaria, from the credence that may 
•And \\h Etudes silt Sallustc et sur quelqucs-uns des prtncipaiix generally be given to local tradition, and from tin* strong simi- 
historiens de Vantiquiie (Brussels, 1847). larity between the three churelies in general i(*atures of circiim- 

A complete edition of his works (6 vols., Brus.sels, 1874-1875) stantial service, the conclusion, without additional cvideni c*, is 
contains a biography by M. Thonissen. |x)th reasonable and natural that the founders of the new church 

GERLE, CHRISTOPHE ANTOINE (1736-r. i8ot), French j received their teaching, their faith and much (d their church 
revolutionist and mystic, was born at Riom in Auvergne. Enter- 1 idea from intimate acquaintance with the established usages ol 
ing the ("arthusian order early in life, he became prior of Laval- both .societies, and from their amplification and enforcement 
Dicu in Perche, and afterwards of Pont-Sainte-Maric at Monlins. by missionaries and pastors. ... In doctrine the church has 
Elected deputy to the states-general in 1789, (ierlc becam(‘ very been from thi^ first contentious for believers’ bajitisni, holding 
popular, and though he had no seat in the assembly until after that now'herc in the New Testament can lie found any authority 
the Tennis Gourt oath, being only deputy suppleant, he is repre- even by inference, precept or exampk* tor the baptism of infants, 
sented in David’s classic painting as taking part in it. In 1792 ’ On questions of fundamental doctrine they held to the belief 
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in one self-existing supreme ruler of the Universe — the Divine 
Godhead— the Father, the Son and the Holy Spirit — the Ui- 
personality.” Hence ihtjir practice of triple immersion, which 
provides that the (‘andidate shall kneel in the water and be 
immersed, face first, three times— in the name of the Father, 
tlie Son and the Holy Spirit. (From this practice the sect 
received tht; less commonly used nickname “ Dompelaers,” 
meaning “ tumblers.”) They accept implicitly and literally the 
New 'I'estament as the infallible guide in spiritual matters, 
holding it to be the inspired word of (hid, revealed through Jesus 
C hrist and, by inspiration, through the Apostles. They also 
believe in the inspiration of the Old Testament. In their cele- 
bration of the communion service they aim exactly to imitate 
the forms observed by (Tirisl. Jt is celebrutcd in the evening, 
and is accompanied by the ancient love least (partaken by all 
communicants seated at a common table), by the ceremony of 
the washing of feet and by the salutation of the holy kiss, the 
three last-named ceremonies being observed by the sexes separ- 
ately. 'I'hey pray over their sick and, when so requested, 
anoint them with oil. 'fhey are rigid non-resistants, and will 
not bear arms or study ibe art of war ; they refuse to take oaths, 
and discountenance going to law over issues that can po.ssibly 
be settled out of the courts. The taking of interest was at first 
forbidden, but that prohibition is not now insisted iijion. They 

testify ” against the use of intoxicating liquor and tobacco, 
and advocate simplicity in dress. In its earlier history the sect 
opposed voting or taking any active part in political affairs, but 
these restrictions have (|uite generally disappeared. Similarly 
the earlier prejudice against higher education, and the mainten- 
ance of institutions lor that [)urpose, has given place to greater 
liberality along those lines. In 1782 the sect forbade slave- 
holding by its members. 

'rhe chun'h oHi<'(!rs (generally unpaid) ( omprise bishops (or 
ministers), elders, tt^achers, dciacons (or visiting brethren) and 
deaconesses — chielly aged women who are permitted at times 
to tiike leading parts in church services. The l3ishops arc chosen 
from the teacliers ; they arc itinerant, conduct marriage and 
funeral sersuccs, and are present at communions, at ordinations, 
when deacons are chosen or elected, and at trials for the ex- 
communication of members. 'J'he edders are the first or oldest 
teacliers of congregations, for whicdi Ihero is no regular bishop. 
'I’Jiey liave c harge ol the meetings of such congregations, and 
participate in excommunication pro<oc*dings, besides which 
they preach, exhort, bajitizc;, and may, wlien needed, take the* 
ollices of the dc'acons. 'fhe teachers, who are chosen by vole*, 
may also exhort or preach, wlien their serv ices are needed for 
such purposes, and may, at the rec^nesl of a bishop, perform 
marriage or baptismal ec'reinonic^s. 'J'lu; dewcons have general 
oversight of the material affairs of the congregation, and are 
c'specially charged with the c are of pcior widows and their children. 
In the (lisc'harge of lliese duties they are expected to visit each 
family in the c iingri'gation at least once a v ear. The govern- 
ment of the? church is chiellv ac'c’ording to the congregational 
jirinciple, and the women have an equal voice with the men ; 
but annual meetings, atlciuled by the bisliops, teachers and 
other delegates from the several congregations are lield, and at 
those .sessions the larger cpieslions involving church polity" are 
considered and dcjcjdc'd by a committee of five* bishops. 

An early secession from the general body of Dunkers was tliat | 
of the Seventh Day Dunkers, whose distinctive principle was 
that the seventh ciay was the true Sabbath. Their founder 
was Johann ('onrad i^eissel ( lOgO' 1708), a native of F.lierbach 
ami one of the first c'rnigrants, who, aiter living as a hermit for 
several years on Mill ( reek, Lancaster county, Pennsylvania, 
founded the sc‘c't (1725), then again lived as a hermit in a cave 
(formerly occupied by another hermit, one Klimelech) on the 
( ‘ocalico (TC’ek in Pennsylvania, and in 1732-17^^^ established a 
^cmi-monastic community (the “ Order of the Solitary ■ ) with a 
( onvent (the Sister House ") and a monastery (the “ Brother 
House”) at Kphrala, in what is now Lancaster ccainty, about 
55 m. VV. by N. from Philadelphia. Among the industries of 
the men were printing (in both Knglish and German), book- 


binding, tanning, quarrying, and the operation of a saw mill, 
a bark mill, and perhaps a pottery ; the women did embroider}^ 
quilting, and engrossing in a beautiful but peculiar hand, known 
as Fracturschrift.^ The monastic feature was gradually aban- 
doned, and in 1814 the Society was incorporated as the Seventh 
Day Baptists, its affairs being placed in the hands of a board 
of trustee.s. More important in the history of the modem 
church was the secession, in the decade between 1880 and i8go, 
of the Old Order Brethren, who opposed Sunday Schools and 
the missionary work of the Brethren, in Asia Minor and India, 
and in several European countries ; and also in 1882 of the 
radicals, or Progressives, who objected to a distinctive dress and 
to the absolute supremacy of the yearly conferences. Higher 
education was long forbidden and is consistently (pposed by 
the Old Order. The same element in the Brethren ( pposed a 
census, but according to Howard Miller's census of 1880 (Record 
of the Faithful) the number of Dunkers was 59,749 in that 
year ; by the United States census of i8<)0 it was then 73*795 ; 
the figures for 1904 arc given by Henry King Carroll in his 
“ Statistics of the Churches ” in the Christian Advocate (Jan. 
5, 1905): Conservatives, or German Baptist Brethren, 95,000; 
Old Order, 4000; Progressives or Brethren, 15,000; Seventh 
Day, 194; total, 114,194. In i()09 the(jiemian Baptist Brethren 
ha(I an estimated membership of approx im ate 'y 100,000, and the 
Brethren of 18,000. The main body, or ('onservatives, support 
schools at Huntingdon, Pennsylv-ania ; Mt. Morris, Illinois : 
T^rdsbiirg, California ; McPherson, Kansas ; Bridgewater, 
Virginia ; Canton, Ohio ; ('hi('.ago, Illinois ; North Manchester, 
Indiana ; Plattsburg, Missouri ; Elizabethtown, Pennsylvania : 
Union Bridge, Maryland ; and Fniildale, Alabama. They 
have a publishing house at Elgin, Illinois, and maintain mLssioiis 
in Denmark, Sweden, France, Italy, India and China. The 
Progressives have a college, a theological seminary and a publish- 
ing house at Ashland, Ohio ; and they carry on missionary 
work in ('anada, South America and Persia. 

AvrnoRiTiiiS. — Lamech and Agrippa, Chronicon F/^hrafensr, in 
G('rman (JCphrata, l»cnn., 17«6) and in English (Lancaster, i«89) ; 
(r. N. I'alkcnslfin, “ The* German Baptist Brethren, or ]>iinkers," 
part 8 of “ Pennsylvania; The German Influence in its Settlement 
and r)ev(*lo]>inen1 in vol. x. ot IJie J^emisvtvanin Cnniaii Society^ 
Proceed and Addreasea (1 Lancaster, Penn., kioo) ; luliiis Encdnch 
Sachse, The (tcrman Scitanava of Penusvlvaoiti, rSt'O : A 

Critical and Lef^ciidary History of the Fphvata Cloister and the Dunkers 
(Philculel])hia, igoo) ; and Jolm l.e\Ms Gillin, 1 hr Dttnkns : A 
Soi loJo^iial I iitcrprelution (New York, 1906), a dot tor’s dissertation, 
with lull bibliograi>liy. 

GERMAN CATHOLICS (Dnttschkathohkcn), the name assumed 
in Germany towards the close of i8.)-i hy certain dissentients 
Irom the (.'hurcli of Rome. 'I'he most pnmiincnt leader of the 
German ('atholic movement was Johann Kongo, a priest who 
in the Sdchsisc/ie I'aicrlandshldtter for the 15th of October iS.j-i 
made a vigorous attack upon Wilhelm Arnokli, bishop of I'rier 
since 1S42, for having (ordered (for the first time since 3810) the 
exposition of the “ hol\’ coat of 'i'rier,” alleged to be the seaml(‘ss 
robe of ('hrist, an event wbieli drew countless pilgrims to the 
cathedral. Kongo, who had formerly been chaplain at Grotlkau, 
was then a S('hoolmastcr at Laurahiittc near the Polish border, 
'rhe article made a great sensation, and led to Ronge's excom- 
munication by the cliapter of Breslau in J.)ecember 1844. The 
ex-priest reetMved a large amount of public sympathy, and a 
dissenting eimgrcgation was almost immediately formed at 
Breslau with a very simple creed, in which the chief articles 
were belief in God the Fatlier, creator and ruler of the universe ; 

^ Bcisscl (known in the community as “ Eriodsam ”) was their 
I h*adcr until his death; he ])iil)lished"sev(Tnl collections of hymns. 

1 Tlie stone over his grave bears the inscription : “ Here rests an oiit- 
' growth of the love of (lod, ‘ Friedsam,’ a Solitary Brotlier, after- 
wards a leade.r of tlie Solitary and the Congregation of Grace m and 
around E])hrata . . . Fell a.slcep July 6, 176S, in the 5?.th1 year of 
his spiritual life, but the 72nd year aiid fourth month of his natural 
life.” Tile borough of Fphrata was separated from the township 
in iSf)T. Pop. (TQoo) of the borough, 2451 ; ol the township, 2300. 
'J'he ” Brother Ilou.se ” and the ” Sister House ” are still standing 
(though in a dilapidated coiidilion). In 1777, after the battle of 
Brandywine, many wounded American soldiers were nursed here by 
the Sisters, and alxiut 200 are buried here. 
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in Jesus5 Christ the Saviour, who delivers from the ]’)ondase of sin 
by his life, doctrine and death : in the operation of the Holy 
Ghost ; in a holy, universal, Christian church ; in forgiveness 
of sins and the life everlasting. The Bible was made the sole rule, 
and all external authority w^as barred. Within a few weeks 
similar conimunities were formed at l^eipzig, Dresden, Berlin, 
Offenlxwh, Worms, Wiesbaden imd elsewhere ; and at a 
“ council ” convened at I.eipzig at Easter 1S45, twenty-seven 
congregations were represented by delegates, of whom only tw'o 
or at most three w'ere in clerical orders. 

Fa cu before the beginning of the agitation led by Ronge, 
another movement fundamentally distinct, though in some 
respects similar, had been originated at Schneidemuhl, Rosen, 
under the guidance of Johann ('zerski (t«^ 13-1 893), also a priest, 
who had come into collision with the church aiitlic^rities on the 
then much discussed question of 
mixed marriages, and also on that 
of the celibacy of the clcrg\\ 'J’he 
result had been his suspension from 
ofiico in March 184.) ; his public 
wdthdraw'iil, akmg with twenty-four 
adli( rents, from the Roman com- 
munion in August ; his excom- 
munication ; and the formation, in 
October, of a “ Christian Catholic *’ 
congregation whicli, w'hile rejecting 
clerical celibacy, the use of Latin 
in public worship, and the doctrines 
of purgatory and transuhstanlia- 
tion, retained the hiicene theology 
and the doctrine of the seven sacra- 
ments, Czerski had been at some of 
the sittings of the “German Catliolic ” 
council of Leipzig ; but when a 
formula somewhat similar to that 
of Breslau had been adopted, he 
refused his signature because the 
divinity of ('hrist had been igtiored, 
and he and his congregation con- 
tinued to retain ])v preference thv* 
name of “ ( hrislian ('atholics,'' 
which they had originally assumed. 

Of the' (ierman Catholic congrega- 
tions which had been represented at 
Leipzig some manifested a preference 
for the fuller and more positive creed 
of S('lirjeidernuljl, but a great iTiajority 
continued to accept the eoinpara- 
tively rationalistic position of the 
Breslau school. 'I’he number of these 
rapidly increased, and the congrega-' 
lions scattered over Germany num- 
bered nearly 200. External and in- 
terrad cli(*(‘ks, however, .soon limited 
this advance. In Austria, and ulti- 
mately also in Bavaria, the use of tlie 


itself, which ceased to exist in 1857. 1’here are now only about 
2000 strict German Catliolics, ail in Saxony. The movement 
lias been superseded by the Old ( atholic {q.v.) organization. 

See ti. G. Gervinu's, Die Mission dcs Dcutschliaiholn isiutis (184O) ; 
F. Kam})e, T)as Wcsni dcs Vcitls^hUatholiciswus (18G0) ; Fiiulel, 
Dcr PnitsLhhatliolicismus ni SaJisni (iS»)5) ; Carl Mirbt, in IIiTzog- 
llauekS licalcncyk. jur pl ot. 'J hcvL iv. 38 ]. 

GERMAN EAST AFRICA, a country occupving the east- 
central portion of the African contiiumt. The colony extends 
at Its greatest huigtli north to south from i® to S., and west 
to cast from 30'’ to 40" F. It is boundecl E. by thc^ Indian (kx:an 
(the coast-line extending from 4° 20 to 10" 40' S.), N.K. and N. 
by British East Africa and Uganda, W. by Belgian Coneo, S.W. 
by British Central Africa and S. by Portuguese East Africa. 

Aiea and J>onndtn ns.- On the north the boniichirv Inu- mir, N.W. 
fioni the niouih uf llie Uuiba rivtT to I.aKe JijH* and !Moiiut Kili- 
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name German Catludics was olhcially prohibited, that oi “ Dis- 
sidents” being substituted, >vhil(‘ in Prussia, Bad(*n and Saxony 
the adherents of the new creed were laid under various disabilities, 
being suspected both of undermining religion and of encouraging 
the rev^olutionary tendencies of the age. Ronge himself was a 
foremost figure in the troubles of 184*8 ; after the di.s.solution of 
the Frankfort jiarliarnent he lived for some time in LcauJon, 
returning in 1861 to Germany. lie died at Vienna on the 2(dh (»f 
October 1887. In 1859 some of the German Catholics entered 
into corporate union with the “ free C'ongregations,” an associa- 
tion of free-thinking communities tliat had since 3844 been 
gradually withdrawing from the orthodox ITolestant Church, 
when the united body took the title of “ 'fhe Religious Society 
of PTee C ongregations.” Ik'fore tlial time many of the congrega- 
tions wliich were formed in 1844 and the y(;ar.s immcdialtb' 
following had been dis.solved, including that tT Sclmeldemiilil 


indiicling bolJi m Bn; pioti-iAoi.Ui’, and thcnci- to Vit tojia 
ISvaii/a, cro.ssm^ it at 1 ' S., wlmli p.ir.ilh l il JnJldw^ till it i<ac.lK\s 
30” J.. In the west the frontier is .t-> l uan the ]Kjnit oi 

' iiilcisectajii of T S. and 30 J..., a line lunmni* .S. and h \\ . t(. tiie 
I norlh-\\e.st end of Lake Kivu, tJience across IImI lake mar its 
I western shore, and aloiif.; tlie river Jvie.i/i, ulncli is'aus fioin it, to llie 
I spot when: the Kum/i enters the iniilh end of I..ike 1 aiif<aTi yjk.i ; 

along llie nmldle Iim.* of 'I .iiigan vika U) iie.ir its soul hem eial, wJieii 
I it !.•» d<'ne<’fe<! eastwanl to the piant wlieietJii river Ea.'.iinho fillers 
j the lake (thus leaving the .‘oiiilnm ( nti ol 'Iangan\ik.i Uj <ir<‘al 
Tintaiiij. From tins juant the ironlnT luiis S.h atros'- the plateau 
beiwteii Lak(‘s 'J aiig.inxjka and Nyas.i, in its soiilhern section J<JJovv- 
ing tin- eoursc til the n\i r Scaigwe. '1 lusue it goes down tin iiinldh* 
j of Nya.sii as far .is u ’ 30' S. i he soiitliern lioiitiei g.oi «lM<(t 
! Ironi the last named point <‘astuard to tlie l<o\ uina n\(i, \diii.h 
! se]iarat<*s (ierrn.in and J’orlugiiese lerrilorv. A little In Ion the 
I Indian Ocean is ri aihed the liontier is deth « ted south -n as to le.ive 
the mouth ol llie Koviima in (icrni in Last Aim a. 1 liese bonndarn s 
' meliide an area of about 304,000 .mj. 111. tmarlv double the “-i/e (T 
Germany), with a pojnilalion estnn.ited in 3010 at 8,ooo/.,oo. Ot 
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these above 10,000 were Arabs, Indians, Syrians and Goanese, and 
^ooo Kijro])eans (over 2000 beinj^ Germans). The island of Mafia 
(see below) is included in the protectorate. 

Physical Peatures. — The coast of German East Africa (often 
spoken of as the Swahili coast, after the inhabitants of the seaboard) 
is chiefly composed of coral, is little indented, anti is generally lo\v, 
partly sajitly. j^artly rich alluvial soil cov'cretl with dense bush or 
mangrovr,/ Where the Arabs have established settlements the 
roco-i).iIiii and mango tree introducetl by them givti variety to the 
vt'gelation. 1‘he coast plain is from 10 to 30 m. wddc and 620 m. 
long ; it IS bordered on the west by the precii)ilous eastern side of 
tlie interior jilateau of Central Alr'ica. 'I'liis plateau, considerably 
lilted from its horizontal position, attains its highest elevation north 
of Lake Nyasa (see Livinostonic Mountains), where several peaks 
rise ov'er 7000 ft., one to ‘)6oo, while its mean altitude is al'Kmt 
3000 to 4000 ft. I'Voin this region tin* country slopes towards the 
iiorth-west, and is not distingiiislied by any considerable mountain 
ranges. A deej) narrow gorge, the so-called “ eastern rift-valley," 
traverses the middle of the jilateau in a meridional direction. In 
the northern part of the countrv it s])reads into several .side valleys, 
from one ol which rises the extinct volcano Kilimanjaro (q.v.), the 
highest mountain in Africa (10,321 ft.). Its glaciers send downi a 
thousand rills wliich combine to form the Pangani river. About 
40 m. ivest of Kilimanpiro is Mount Mem (14,055 fL), another 
volcanic jieak, w'ith a dfiidde craItT. The greater stee])ncss of its 
.sides makes Meru in some aspects a more striking object than its taller 
neiglibour. Souili-east of Mount Kilimanjaro are the Pare Moun- 
tains and Tsambara highlands, sejiarated from the coast by a com- 
parativi’ly narrow s1rij> of plain. To the .south of the U.sambara 
hills, and on the eastern edge of the plateau, are the mountainous 
regions of Ngiini (oth<*rwise Ibigiirii), Useguha and Usagara. As 
alremly indic.ited, the southern hall of Victoria Nyaiiza and the 
easteni shores, in whole or in jiart, of l.akes Kivu, 1 ’aiiganyika and 
Kvasa, are in (bTirian territory. (The lakes are .separately de- 
scrilx'd.) Several smaller lakes occur in parts of the eastern rift- 
valley. Lake Kukwa (//.e.) north-west of Nya.sa is jiresumably 
only the remnant of a mucli larger lake Us <*xtent vanes with 
tlie rainfall o( each year. North-west ol Kilimanjaro is a sheet of 
water known as tlu' Natron Lake from the mineral alkali it contains. 
In thenortlK'Hi part ot the colony the Victoria N vanza is the dominant 
physical feature. I'lv* western frontier coincides with jiart of the 
eastern wall of another <lcpressioii, tin* Central African or Albertine 
ritt -valley, m which he Tanganyika, Kivu and other lakes. Along 
tlu' nortli-wcst frontier north of Kivu are volcanic peaks (see 
MiirMniKo), 

The conn try is well watered, but with the exception ol the Rufiji 
tlie rivers, save for a few* miles from their mouths, are unnavigable. 
The largest streams are the Rovuma and Riifiji (</.?'.), both rising 
in the central jilateau and flowing to the Indian Ocean. Next m 
importance is the Paugani riv<*r, wliich, as stated above, has its head 
.s])nngs on the slopes ol Kdiinanjaro. Flowing m a south-easterly 
directmii it reaches the sea after a course of some 250 m. Tlie 
Wami and Kingriiii, smaller strc'ams, have their origin in the moun- 
tainous region fringing the central jilateau, and reach the ocean 
opjiosite the island of Zanzibar. Of inland river systems there are 
tour — one draining to Victoria Nyanza, another to Taiigaiiyik.i, 
ii third to Nyasa tiiid a fourth to Rukwa. Into Victoria Nyanza 
are emptied, on the east, the waiters of the Mori and many smaller 
streams; on the west, the Kagera (c/.?-.), beside.s smaller rivers. 
Into Tanganyika flows the Malagarasi, a considerable river with 
many aftliienis, ilraining the w'est -central part of the plateau. I'he 
Kalambo ri\er. a c:omparativc*ly small stream near tlie southern 
end ol 'ranganyika, Hows in a soulh-wcsterlv directmn. Not far 
Irom Its mouth there is a magnilicent lall, a large volume of water 
tailing boo It. sheer over a rocky ledge ot horse-shoe shape. Ot 
the streams entering Nyasa the Soiigwe has been mentioned. The 
Ruhuhu, wliK’li eiilens Nyasa in 10'’ 30' S., and its tributaiies 
dram a considerable area west ol jb” E. I'he chief fecd(*rs of Lake 
Rukw’a are the Saisi and the Kupa-Songwe. 

Mafia Island lies otl the roast immediately north of N. It 
has an area of 200 sij. m. The island is low and lertile, and exten- 
sively planted wdlh coco-nut jialms. It is continued southw'ards 
by an extensive r<*t'l. on which stands the chief village, Chobe, the 
resilience of a few Arabs and U.inyiin traders. Chobe stands on a 
shallow creek almost inaccessible to shipjuiig. 

</ri)/()cv.— The narrow foot-plateau oi British F.ast Africa broadens 
out to the south of Bagamoyo to a width ol over 100 m. This is 
eovereil to a considerable extent by rocks ol recent and late Tertiary 
ages. Older Tertiary rocks form the bliifls of I.indi. Cretaceous 
marls and limestones a]>]H*ar at intervals, i*x lending in jflaces to the 
edge of the upjH'r jilate.in, and are extiuisively developed on the 
Makonde plateau. They are underlain by Jurassic rocks, from 
beneath wdiich sandstones and shales yielding GUn^opteri'i brnwniaua 
var. iiidtia, and therefore ot Low'er Karioo age, appear in the .south 
but are overlapped in the north by Jurassic strata. The central 
plateau consists almost ontirelv ol metamorphic rocks with extensive 
tracts ot granite in T^nyamwezi. In the vicinity of T^kes Nyasa 
and Taiiganvika, sandstones and shales of Lower Karroo age and 
yielding st*ams of coal are considered to owe their po.sition and 
preservation to being let down by nft laiilts into hollows of the 


crystalline rocks. In Karagwe certain quartzites, .slates and 
schistose sandstones resemble the ancient gold-bearing rocks ol 
South Africa. 

The volcanic plateau of British East Africa extends over the 
boundary in the region of Kilimaujfiro. Of the sister peaks, Kibo 
and Mawcnzi,the latter is far the oldest and has been greatly denuded, 
while Kil»o retains its crateriform shape intact. The rift-valley 
faults continue down the depression, marked by numerous volcanoes, 
m the region of the Natron Lake and Lake Manyara ; while the 
steeji walls of the deep depression of Tanganyika and Nyasa represent 
the western rift system at its maximum development. 

Fossil remains ol saurians of gigantic size have been found ; om; 
thigh bone measures 6 ft. jo in., the same bone in the Diplodocus 
Carnegii measuring only 4 ft. it in. 

Climate. -The w'arm currents setting landw’^ards from the Indian 
Ocean bring both moisture and heat, so that the Swahili coast has 
a higher tenijieralure and heavier raiutall than the Atlantic .seaboard 
under the saiue jiarallels of latitude. The mean temperature on the 
w'cst and <‘ast roasts ot Africa is 72° and 80" Fahr. respectively, the 
average raiiitall in Angola 3O in., in I )ar-es- Salaam 60 in. On the 
Swahili coast the .south-east monsoon begins in April and the north- 
cast monsoon in November. In the interior Ajiril brings south east 
winds, which continue until about the beginning of October. During 
the rest ot the year changing winds prevail. 'J'licse winds are charged 
with moisture, wdiicli they jiaii wdth on ascending the precipitous 
side of the plati‘au. Rain comes with the south-east monsoon, and 
on the northern part of the coast the rainy season is divid(‘d into 
two jiarts, tht‘ great and the little Masika : the tormer falls in the 
mouths of Septemlier, Octobei, November ; tlie latter in February 
and March. In the interior the climate has a more continental 
character, and is subject to considerable cliaiiges of teinjierature ; 
the rainy sinisoii sets m a littJt* eailiei tlie larther west and north the 
region, and is widl marked, the rain beginning m November and 
ending in .Ajuil ; the rest ol the year is dry. On the high<*st parts 
of the plateau tlie climate is almost Eiirojiean, the nights being 
someliiiies t‘xceediugly cold. Kilimanjaro has a climate ol its own ; 
the w'est and south sides of the mouiitaiii receive the greate.st rainfall, 
while the e‘ast and north sid(‘s are dry nearly all the year. Malarial 
tliseases are rather frequent, more so on the coast than farther 
inland. The Kilimanjaro n gion is said to enjoy inimunily. Small- 
pox is frecjiuuit on tlu* co.ist, but is dimini.shmg belore vaccination ; 
other epidemic diseases are extremely rare. 

Plora iwd Fauna. The chaiacler ot the vegetation varies with 
and depends on moisture, temperature and soil. On tin* low littoral 
zone the coast produces a rich Irojucal bush, in wdiicli tlie mangrove 
IS very iiromment. Coco jialms and mango trees have been planted 
in great numbers, and also many \ancties of bananas. I’lie bush 
IS grouped m copses on nw'adows, which jiroduce a coarst* tall grass. 
The river banks are lined with belts of dense forest, in wliich 
useful timber occurs. The Ifvphaene palm is frequent, as 
wc’ll as various kinds of gum-produemg mimosas. The slo]»i‘s of 
the plateau wdiicli tace the ram-brmgmg monsoon are m .‘-omi* 
pldc<*s covered wuth jirimeval loresi, in which timber is plentiful. 
I'he silk -cot ton tree {iiombax rciha)^ iniomha, tamarisk, copal tree 
{Hymcnaca courharil) are freijuent, be.sides sycamores, lianyan tn*es 
{ 7 'icus xndiia) and the deleb jialrti {liorassus uethiopum). It is 
heie w<* find the Landolp/iia flt>n'da, which yields the best rubb<*r. 
The plateau is partly grass land witJiout bush and forest, partly 
stepjK* covered with mimosa hush, which .sometimes is almost 
impenetrable. Mount Kilimanjaro and Mount Meru exhibit on a 
vertical .scale the various forms of vegetation which characterize 
East Africa (.see Kilimanjaro). 

East Alrica is rich in all kinds of antelope, and the elephant, 
rhinoceros and hippojiotamus arc still plentitid in jiarls. Character- 
istic are the giralfe, the chimpanzee and tin* ostrich. Buffaloes and 
zebras occur ui two or three varieties. Lions and leopards are 
found lliroiighoiit the count rj . Crocodiles are numerous in all the 
largi r rivets. Snakes, many A'enomoiis, abound. Ot lurds there are 
comparatively few on the steppe, but by rivers, lakes and .sw'amps 
they are touiul in thou.samls. Ixicusts occasion much damage, and 
ants of various kinds are olten a plague. The tsetsi; fly {(ilos.sina 
moisitans) infests .several districts ; the sand-flea lias been inqiorted 
from the west coast. T.and and w'ater turtles arc numerous. 

Inhabitants . — On the coast and at the chief settlements inland 
are Arab and Indian immigrants, who are merchants and agri- 
culturists. The Swahili (</•?'•) are a mixed Bantu and Semitic race 
inhabiting the seaboard. The inhabitants of the interior may be 
divided into two classes, those namely of Bantu and those of 
Hamitic stock. What ma\' be called the indigenous population 
consists of the older Bantu races. These tribes have been subject 
to the intrusion from the south of more recent Bantu folk, such as 
the Vao, belonging to the Ama-Zulu branch of the race, while 
from the north there has been an immigration of Hamito-Negroid 
peoples. Of these the Masai and Wakiiafi arc found in the region 
between Victoria .Nyanza and Kilimanjaro. The Masai {q-v.) 
and allied tribes are nomads and cattle raisers. They are w arlike, 
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and live in square mud-plastered houses called temhe which can be 
easily fortified and defended. The Bantu tribes are in general 
peaceful agriculturists, though the Bantus of recent immigration 
retain the warlike instincts of the Zulus. The most important 
group of the Bantus is the Wanyamwezi (seellNYAMWEZi), divided j 
into many tribes. They are spread over the central plains, and 
have for neighbours on the south-east, between Nyasa and the 
Kufiji, the warlike Wahehe. The Wangoni (Angoni), a branch 
of the Ama-Zulu, are widely spread over the central and Nyasa 
regions. Other well-known tribes are the Wasambara, who have 
given their name to the highlands between Kilimanjaro and the 
coast, and the Warundi, inhabiting the district between 1 ‘angan- 
yika and the Kagera. In Karagwe, a region adjoining the south- 
west shores of Victoria Nyanza, the Bahima are the ruling caste. 
Formerly Karagwe under its Bahima kings was a powerful stiite. 
Many different dialects are spoken by the Bantu tribes, Swahili 
being the most widely known (see Bantu Languages). Their 
religion is the worship of spirits, ancestral and otherwise, accom- 
panied by a vague and undefined belief in a Supreme Being, 
generally regarded as indifferent to the doings of the people. 

The task of civilizing the natives is undertaken in various 
ways by the numerous Protestant and Roman Catholic missions 
established in the colony, and by the government, 'rhe slave 
trade has been abolished, and though domestic slavery^ is allowed, 
all children of slaves born after the 31st of December 1905 arc 
free. For certain public works the Germans enforce a system of 
compulsory labour. J^^fforls are made by instruction in govern- 
ment and mission schools to spread a knowledge of the German 
language among the natives, in order to fit them for subordinate 
posts in administrative offices, such as the customs. Native 
chiefs in the interior are permitted to hcl[) in the administration 
of justice. The Mission du Sacre (Veur in Bagamoyo, the oldest 
mission in the colony, has trained many young negroes to be 
useful mechanics. The number of natise Christians is small. 
The Moslems have ^'igorous and successful missions. 

Chief Towns. — Tlic siMports of the colony an* 'I'anga (pop. about 

0000) , Bagamoyo 5000 (with surrounding district some 18,000), 

1) ar-es” Salaam 24,000, Kihva 5000, (these have st*parate notices), 
Pangani, Sadani, Liiuli and ISIikindaiii. Pang.ini (poj) about 3500) 
IS situati'd at the mouth of tin* river of the same naim* ; it serves a 
district rich in tropical products, .iiid does a tbrning trade with 
Zanzibar and Pemba. Sadani is a smaller jiorf midway betw(*en 
Pangani and Bagamoyo, Lindi (10® o' S., 30" .|o' E ) is 80 m. north 
of Cape Delg.ulo. Lmdi (Swahili for The Deej) Below) Bay runs 
inlancf 6 111. and is 3 m. across, affording dee]> anchorage. Hills to 
the west ot th<^ bay rise over 1000 It. 'J'he. town (pop. about .|ooo) 
is picturesquely situati*d on the north side ot the bay. The Arab 
bomaj constructed in 1800, has been rebuilt by the Germans, who 
have retained lh<* fine sculptured gateway. Formerly a rendi-zvoiis 
lor slave caravans laiidi now has a more legitimate trade in whil<* 
ivory. Mikindani is the, most southern port 111 the colony. Owing 
to the prevalence ol malaria there, lew Europeans live at the town, 
and trade is almost entirely in the hands of Banyans. 

Inland the princi]ial .settlements are Korogwe, Mrogoro, Kilossa, 
Mpapua and Tabora. Korogwe is in th<‘ IJsambara lulls, on the 
north bank of the l*angani river, and is reached by railway from 
Tanga. Mrogoro is some 140 m. due west of I )ar-es- Salaam, and is 
the first iiniiortant station on the road to Tanganyika. Kilossa and 
.Mpapua are farther inland on the same caravan routi*. Tabora (po]>. 
about 37,000), the duet town of the Wanyamwezi tribe.s, occujues an 
imjiorianl position on the central plateau, being tlie meeting-place 
of the trade routes from Tanganyika, Victoria Nyanza and the 
coast. In tlie railway develo])meut of tlie colony Taboia is destiiiv<l 
to lieconu* tlu? central junction of lines going north, south, east and 
w’est. 

On Victoria Nyanza there are various settlements. Mwanza, on 
the southern .shore, is the lake lermiiius of the route from Bagamoyo : 
Bukoba is on the western shore, and Schirati on the* eastern .shore ; 
both .situated a little south of the British frontier. On the C'.erman 
coast of Tanganyika are b^jiji (f/.r.), jiop. about 14,000, occupying a 
central position ; I’sumbura, at the northern end of the lake wheie 
is a fort built by the Germans; and Bismarck burg, near the .southern 
end. On the shores ol the lake between Uji|i and Bismarckburg are 
four stations of tht* Algerian “ White Fathers,” all possessing 
churches, si hools and other stone buildings. Langenbiirg is a 
settlement on the north-east side of I.ake Ny.usa. The government 
station, called New Langenbiirg, occu])ies a higher and more healthy 
site north-west of tlie lake. Wiedhafen is on the east .side* of Nyasa 
at tlie mouth of the Ruhuhu, and is the terminus of the caravan 
route from Kilw'a. 

Productions. — The chief wefillh of the country is flerived from 


773 

agriculture and the produce of the forests. From the forests are 
obtained rubber, copal, bark, various kinds of fibre, and timbi*r 
(teak, mahogany, &c.). The cultivated products include coflee, the 
coco-nut palm, tobacco, sugar-cane, cotton, vanilla, sorghum, earth- 
nuts, sesame, maize, nee, beaus, peas, hanaiias (in large c|iianlitu*s), 
yams, manioc and hemp. Animal ]u*oducts are ivory, hidt*s, torloi.se- 
shell and pearls. On the jilaieaus large numbers oi cattle, goats and 
sheep arc reared. The natives have many .small smithies. Gold, 
coal, iron, graphite, copi»er and .salt have been found. Garnets aie 
plentiful m the Lindi district, and agates, to])az, moonstone and 
other precious stones are found in the colony. 'I'he chief gold and 
iron deposits are near Victoria Nyanza. In the Mwanza district 
are conglomerate reels of great extent. Mining began in lyof,. 
Mica is minetl near Mrogoio. fhe chief exiioris ar<* .sisal fibre, 
rubber, hides and skins, wax, ivory, copra, coHee, gioinnbnnfs ami 
cotton. The imports art* chiefly articles of food, textiles, and im*tals 
and hardware. More than hall Iht* entire trade, both export and 
import, is with Zanzibar, (iermany takes about 30 ol tlie tiade. 
In the ten years tSii()-i (lo;, tlie value ot the external tradt* increased 
from about ^boo.ouo to over £1 ,ioo,o()(>. In 1007 tin* im}>orts wi*re 
valued at ;{,T,iqo,o()o, the exports at 

Numerous coiiqiaiiies are engageil 111 develoi>nig the resources of 
the country by tiading, ])lantiiig and mining. The most inqiorlant 
is tlu* Deiitsih Ostufiikainsihe UeseMschafty lonuded m 1885, vnIiuIi 
lias trading .stations in cadi sea])ort, and flouiishing jilant.it ions m 
various ]>art.s oi the coniitry. It is the owner of vast tracts ol l.md 
From j8<)o to moj tins comj»aiiy was in jiossession ol extensile 
mining, railway, baiikiiig and coining rights, Imt in the last -n. lined 
year, ]»y agreement with the (h'rinan govt*rnm(*nt, it became a land 
company jiurely. The company has a light to a fifth |).nt of the 
land within a zone ol 10 m. on eitlier side of any lailwav built in the 
colony previously to io3'>. In addition to tlie coinp.inies a com- 
jiaratively large number ol private mdividn.ils h.iv<- l.iid out plaiita- 
tion.s, IJsambara ami Fare having become favourite (list nets lor 
agriciiltural enti‘rpnse. In tin* ch lta of the Jiuli|i .iml in the Kilwa 
district cotton-growing was begun m nioi. The plantations an* nil 
worked by native labour. The govtmment possesses largi* loiest 
reserve's. 

Comnnint( alions. (iood roads for fool trallic have been imide 
from the sc'aports to tin* trading stations on Takes Nyas.L, 'I'angaii- 
yika and Vicloii.i. C'.iiMvans from H.ii -es-S.il.iam t<^ '1 .ingaiivik.i 
take (»o (lavs to do iln* )onrney. The lu k ot imne i.qnd ine.iiis ol 
communication hinden'd the di'velopinent ol the colonv and led to 
economic ciisi'S (i8t>8-io‘>2), winch weie intensified, .iml in ]»art 
created, by the building of a r.iilway m the adiaci'iit Biitish jiro- 
tectorate Irom Mombasa to Vicloiia Nvanz.i, the Bntisli line securing 
tlu* tiade with tin* lake. At that liim* tin* only r.nlway in the connlry 
was a liu(5 irom Tanga to the LTsainb.ii.i highlands. This railway 
]>a.sM*s through Koiogwe (32 in. fioin 'I'.ing.i) and is conliiimsi via 
jNfombo to W'llhi’lmstal, a. larllu’r distame of 5(1 ni. The building 
ot a trunk line Irom l).ir-(*s S.ilaain to Miogoio (kjo in.), and iilli- 
mately to Ujiji by way ol 'labor, 1, was begun in hm> 5 .\nothei 
proposed line would run Irom Kilw.i to Wjedlnileii on Take Nvasa. 
This railway would give the (luiche.i ine.ins ot access to i^]iti-.h 
Central Africa and the sontheni ]);iil of Belgian ('ongo. On each 
of the tlin'e lakes is a goveniineiit sleainei. British steamers on 
N'lctoria Nvanza maintain coiiununicatiou between the Gi'inian 
stations and the lake terniiiius ot the 1 'g.uida r.nlway. The Geiinaii 
ICa.st Africa Jane oi liamlnirg rims a tleet ol first -class .ste.imer^ to 
East Africa, which toucli at Tan/;a, l)ai-es- Salaam and Zaiizihji 
riiere is a submarine cahk* Irom I )ar-es-SaIa.im to Zanzibar, and .111 
overland line connecting all the coast stations 

Administvatiou^ Revenue, (Or. For ailmmistrative purposes tin* 
country is divided into di.sf nets {Hez it k%tt inter), and stations {Stations- 
hezirke). Each .station h,as a chief, who is snhordm;it(’ to the otlici.d 
of his district, tliese in their turn being under tin* governor, wlio 
re.side.s in Darns Salaam. Tin* go\i'rnor is commandei ol the 
colonial fon'e, whicli consists of naliv(.‘s under white olhci'is I )ist! lel 
councils ate constituted, on which the Euro]iean nun hauls .ind 
])lautt'rs aie represented Jievc'nue is laised i>v t.'ixt's on inijiorls 
and exports, on lic(‘nces foi tin* sali* of land ainl spinlmnis in|nois, 
and for wood-cutting, by iiarbonr and otln r dues, ami a lint l.ix on 
natives. The dehciency bi'tw-een revenue ami ••\'])enditnre is met 
by a subsidy from tfic; inqienal governmeiit. In no case dm mg tin* 
tirst twenty-one year.’ (*Mstem'e ol tin* (olony had tin* locil levenue 
reached 60°;, of the local e.xpenditure, wlii( h m 1101 mal yearj. aiiioimted 
to about /50o,ooo. In i ooo, howev’er, only the exp(*nditure necessary 
for military purposes (fiS j.yx)) was leceived by way of subsidy. 

History . — Until nearly the. middle of the 19th century only the 
coast lands of the territory now forming (ierman East Africa 
w'ere known either to I’inrofiejins or to tlie Arabs. W hen at the 
beginning of the i6th centur)' the J^ortugiiese obtained po.ssession 
ol the towns along the Fast African coast, tliev had been, lor 
periods extending in .some cases fully five hundred years, under 
Arab dominion. After the final withdrawal of the Portuguese in 
the early years of the i8th century, the coast towns north of 
Cape Delgado fell under the sway of the Mu.scat Arabs, passing 
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from them to the sultan of Zanzibar. From about 1830, or a 
little earlier, the Zanzibar Arabs began to penetrate inland, 
anti by 1850 had established themselves at IJjiji on the eastern 
shore of Lake Tanganyika. The Arabs also made their way 
south to Nviisa. This extension of Arab influence was accom- 
panied by vague claims on the part of the sultan of Zanzibar 
to include all these newly opened countries in his empire. How 
far from ilut coast the real authority of the sultan extended was 1 
never demonstrated. Zanzibar at this time was in semi- j 
dependence on India, and British influence was strong at the | 
court of Ikirgash, who succeeded to the sultanate in 1870. 
Ikirgash in 1877 offered to Sir (then Mr) William Mackirmon a 
lease »>f all his mainland territory. 'I'lie offer, made in the year 
in which 11 . M. Stanley’s discovery of the course of the (!ongo 
initiated the movement for the partition of the continent, was 
declined. British influence was, however, still so powerful 
in Zanzibar that tlie agents of tlic Gcrnian (blonizalion Society, 
w'ho in 1 884 sought to secure for their country territory on the 
cast coast, deemcid it prudent to art secretly, so that both Great 
’Britain and Zari/ilwr might be confronted with accomplished 
fai'ts. Making their way inland, three young (Germans, Karl 
Peters, fojiclum ( ount IMeil and Dr Jiihlke, concluded a 
“treaty” in Nov<;inbor 188.1 wu’th ii chieftain in Usarnbara who 
was declared to be independtiriL ol Zanzibar. Other treaties 
follow'ed, and on the 17 th of February 1885, the German emperor 
gran led a charier of protection to the Colonization Society. 
'I’he German ac(|uisitions were resented by Zanzibar, Imt were 
acquicM'ed in by the iJrilish governineni (the second Gladstone 
administration). The sultan was forced to acknowledge their 
validity, and to grant a (German comj)aiiy a lease of his mainland 
territories south of th(‘ moutl) of the Uniba river, a British 
company f(»rmed by Mac'kinnon taking a lease of lluj territories 
nortli of that point. The story of the negotiations between 
Great Hritaiii, Germany and France w'hi^h led to this result is 
told elsowh(?re (stc Akiu(\\, section 5). Bn' the agreement of the 
ist of July i8(;o, between the llritish and German goveriimeiits, 
and by agreenieiits concluded between (ierinany and Portugal in 
r8Sh an<l 18(^4, and (Germany and tin; C'ongo I^rec State in 18H4 
and later dat(‘s, the German spliere of influence attained its 
present area. On the 2tSl h of October i8qo the sultan of Zanzibar 
(cded absolutely to Germany the mainland territories already 
leased to a German coiu])muv, receiving as coiujiensation jf 200, 000. 

While these negotiations \v<’re going on, various (ierman 
companies liad set to work to exploit the country, and on the 
j^th of August 188S the German ICast Atricari ( omjiany, the 
Ies.se<; of the Zanzibar mainland strip, took over the aduiinisl ra- 
tion from the Arabs. This w'as followed, five days later, by a 
revolt oi all the coast Arabs against German rule — the Germans, 
raw' hands at the task ot uuinagiiig Orientals, having arouscKi 
intense hostility by tlieir lirusque treatment of the dispossessed 
rulers, 'fhe company being unable to quell the revolt, Gaptain 
Hermann Wissmann — subsequently ^lajor Hermann von Wiss- 
inann (1S53-1905) — was .sent (lut by I’riiK e Bismarck as imperial 
commissioner. Wissmann, with 1000 .soldiers, chiefly Sudanese 
oflic(‘red by Gormans, and a (ierrnan naval contingent, succcedcrl 
by the end of 1 88«) in i rusliiug the |)o\\ er of the Arabs. Wi.ssnuum 
remained in the country until itSgi as commissioner, and later 
(i8c)5 -i8t)()) was for eighteen months governor of the colony — 
as the German sphere had been constituted by proclamation 
(ist of January 1807). Towards the native pojiulation Wiss- 
mann s atiitude was conciliatory, and umler bis rule the develop- 
ment of tlu^ resources of Hu* c'ountry was pushed on. K(]ual 
succe.ss did not atlciid the efforts of otlier administrators ; in 
i8i)i-i8g2 Karl Bi'ters had great Ironblc with the tribes in 
the Kilimanjaro district and resorted to ^’ery harsh methods, 
such as the execution ot w'omcn, to maintain his authority. 
In 1896 Peters was condemned by a disciplinary' court for a 
misuse of official power, and lost his commission. After 1891, 
in which year the W' ahel\c tribe ambushed anti almost completely 
annihilated a Cierman military' force of 350 men under Baron 
vtm Zclew'ski, there were for many years no serious risings 
against German authority, wdiieh by the end of 1898 had been 


established over almost the whole of the hinterland. The 
development of the country was, however, slow, due in part to 
the disinclination of the Reichstag to vote supplies sufficient for 
the building of railways to the fertile lake regions. Count von 
(idtzen (governor 1901-1906) adopted the policy of maintaining 
the authority of native rulers as far as possible, but as over the 
greater part of the colony the natives have no political organiza- 
tions of any size, the chief burden of government rests on the 
German authorities. In August 1905 serious disturbances 
broke out among the Bantu tribes in the colony. The revolt 
was due largely to resentment against the restrictions enforced 
by the Germans in their efforts at civilization, including com- 
pulsory work on European plantations in certain districts. 
Moreover, it is slated that the Hcrero in rebellion in German 
South-west Africa .sent word to the east coast natives to follow 
their example, an instance of the growing solidarity of the black 
ra^es of Africa. '1 hough the revolt spread over a very large 
area, the chief centre of disturbance W'as the region between 
Nyasa and the cf)ast at Kilv/a and Lindi. Besides a number of 
s(‘ltler.s a Roman Catholic bishop and a party of four missionaries 
and nuns were murdered in the Kilwa hinterland, while nearer 
Ny'asa the warlike Wangoni held possession of the country. 
The Oermans raised levi(*s of Masai and Sudanese, and brought 
natives from New Guinea to help in suppressing the rising, 
besides sending naval and military contingents from flermany. 
Tn general, the natives, w'h(?n encountered, wore easily' dispersed, 
but it was uoL until March 1906 that the coast regions were 
again (|uict. In July following the Wangoni were beaten in a 
rlecisivc engagement. It was oflicially stated that the death-roll 
for the whole war was not below 120,000 men, w'omen and 
children. Tn 1907 a visit was paid to the colony by Herr B. 
Dernburg, the colonial secretary. As a result of this visit more 
humane methods in the treatment of the natives were introduced, 
and m<^ 5 isurcs taken to develop more fully the economic resources 
of the country'. 

AnTiioRiTihs. — S. P.assarge and others, Das ihiulsihc Kolvuial- 
reuhy JCrslor Band (TA'ipzig, ioo<>) ; 1 *. Rcichard, Drutsth OstafvUia, 
das Laud uud seme Jieiuohner (l^eipzig, i8<)z) ; Stuhlinami, Mit 
Lmiu Lusha nu Herzen von /tfriha (B(‘iliii, iSi>.p ; Biix Juxirslcr, 
Denise h-Ostaf nka ; tirt)f(ya(>hie nnd Gesihuhte (Leipzig, ; Oscar 

ikiuiTuum, In Deutsch-( )slafnku wuhtend des A nfstauds (N’lenna, i8yn), 
I'sandntra and seme Xai hhur^elncde (JiiTlin, i8yj), and Durch 
Massailand siir NiU/uelle (B»‘rliii, 18^4). I'or s])<*cial sludu's so<' B. 
Samassa, J>ie Destedelnuf^ l>entsi h-Ostajrikas (Lei])7ig, 1909) ; A. 
Liigler, Die Vtlan 'sen welt Osi’-.lfnkas nnd der Xai hhay^ehiHe (Berlin, 
1895-189(1) and otluT works by the same author ; StroiiiiT von 
Keichenlkudi, Die Lreolo^ie der dcnUchen Sihutz^einetc in Ajiika 
(Munich auci Lt'ipzig, i8«i(>) ; VV. Bornhardl, Dentsi hAJsia/nka 
(Berlin, 1898) : h'. hullerborn, Beitrui’e zur physisihen A nthrolwlogir 
der ]\\>rd-.\ vussalunder (Jl<*rlin, moz), a tine series of ])if tnres 
native types, and Das Deutsihe Xyassa- nnd Riiwuma-^clHet^ Land 
nnd Leiite (Berlin, loofi) ; K. Weule, Native Lije in Last Africa 
(f.ondon, liioo) ; Hans Mey'er, Der Ktlimandjaro (Jieilin, 1900) and 
Die JCisenkahnen im Irofnsche.n Afrika (Leipzig, 19(^2) ; J. Straiides, 
J}ie I'orln^iesemeit von Dentsih- u. Lni^lisihA)stafrika (Jierlin, 1899), 
a valuable monograph mi the Bortuguese iieriod. See also British 
Otlicial Keports on Jaist Alrica (specially No. 4221 aim. .ser.), tlw* 
CrtM-maii While Books and annual reports, the Mitteilnngen aus den 
deiitsihen Sihntzgebiete^ and tlie Deittsehes KoloniaUdalt^ published 
lortniglitly at Berlin since 1890. The Deiitsiher KolotnaLAllas has 
maps on the 1: i, 000, 000 scale. (B. K. C.) 

GERMAN EVANGELICAL SYNOD OF NORTH AMERICA, 

a I^rolestant church dating from October 1840, and known, 
in its early years, as the German Evangelical Association of the 
West. It was fonnt'd by six German ministers wlio had been 
ordained in l-’nissia and were engaged in missionary and pioneer 
work in Missouri and Illinois. The original organization was 
strengthened in 1858 by’’ amalgamation with the Cierman Ttvan- 
gclical Ghurch Association of Ohio, and later by the inclusion of 
the German United l\vangelical Synod of the East (1S60), the 
ICvangelical Synod of the North-West (1872) and tlie United 
Evangelical Synod of the East (1872). The church bases its 
position on the Bible as interpreted by the symbols of the 
j I.ulhenin and R^eformed churches so far as they are in agreement, 
! points of difference lieing left to “ that liberty of conscience 
which, as a component part of the basis of man’s ultimate 
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responsibility to God himself, is the inalienable privilege of 
every believer.” The church, which has (iQog) 985 ministers 
and some 238,000 communicant members, is divided into seven- 
teen districts, with officers responsible to the (ieneral Synod, 
which meets every four years. There arc boards for home 
and foreign missions, the latter operating chiefly in the Central 
Provinces of India. The literature of tlie church is mainly in 
German, though English is rapidly gaming ground. 

GERMANIC LAWS, EARLY. Of those Germanic laws of 
the early middle ages which are known as leges barbarorum, 
we here deal with the principal examples other than Frankish, 
viz. (i) Leges IVisigothorumy (2) Lex Jiurgundionum, (3) Partus 
Alamannorum and Lex Alamannaruniy (4) Lex Bajuvariortim, 
(^)Lex Saxonum, (6) Lex Frisionumy {^)Lex Angliorum ei Weri- 
norumy hoc esty Thuriftgomm, and (8) Leges Lafigobardorum. 
All these laws may in general be described as codes of procedure 
and tariffs of compositions. They present somewhat similar 
features with the Salic law, but often differ from it in the date of 
compilation, the amount of fines, the number and nature of 
the crimes, the number, rank, duties and titles of the officers, 
&c. For the Salic law and other Frankish laws, see Salic Law, 
and for the edict of Theodoric I., which was applicable to the 
Ostrogoths and Romans, .sec Roman Law. 

For 11i(‘ wliole body of tlic GcniKinic l.iws .see 1 ’. C.nu'iani, Uar^ 
barorum leges antiquae (Venice, 1781 lyStj) ; F. Walter, Corpus 
juris germamri antiqui (Berlin, 182.1) ; Moninneutn Germauiae 
historical l.ege.s For fiirtln*r infomiatiou on. the code.s in general, 
see H. M. Z6])!!, Deutsche Dechtsgese hichic (4th od., Jleidelherg, 
1871-187^)) ; J. F.. O. Slolibe, Gcschichie der dcutschen Rechtsquelleu 
fBrnnswiek, 1860-1864) ; Paul Viollet, Histniui dit droit chdl francais 
(2nd ed , Paris, 180^) ; IT. Brunner, Deutsche Rechtsgcschiihte 
(2ud ed., Leipzig, loob). 

1. Leges W isigothorum. — Karl Zeumer's edition of these laws 
in the 410 scries of the Mon. Germ. Hist, throws new' light on all 
questions relating to their dale and composition. It is now 
certain that the earliest written code of tlu; Vi.sigoths dates back 
to King Euric ^466-485). Besides his own constitutions, Euric 
included in this collection constitutions of his predecessors, 
Theodoric 1 . (419-451), 'Fhorismund (451-453), and Theodoric II. 
(453-466), and he arranged the whole in a logical order. Of 
this code fragments of chapters cclxxvi. to ('ccxxxvi.' have beim 
discovered in a palimpsest M.S. in the BibliotluVtue Nulionalc 
at Paris (Latin coll., No. 12161), a fact which proves that the 
code ran over a large area. Euric’s code was used for all cases 
between Goths, and hetween them and Romans ; in cases 
between Romans, Roman law' was used. At the instance of 
Euric's son, Alaric If., an examination was made of tlie Roman 
laws in iis(! among Romans in liis dominions, and the resulting 
compilation was approved in 506 at an assernhly at Aire, in 
Gascony, and is known as the Breviary of Alaric, and sometimes 
as the Liber Anianiy from the fact that the authentic copies 
bear the signature of tlie rejerendariiis Anian. 

Pluric’s code remained in force among the Visigoths of Spain 
until the reign of Leovigild (568-586), who made a new' one, 
improving upon that of his predecessor. This w'ork is lost, and 
we have no direct knowledge of any fragment of it. In the 3r(l 
codification, however, many provisions have been taken from 
the 2nd, and tlu'se are designated by the word “ antiqua ” ; by 
means of these antiqua ” we are enabled in a certain measure 
to reconstruct the work of Leovigild. 

After the reign of Leovigild the legislation of the Visigoths 
underwent a transformation. The n<'W' laws made* by the kings 
were declared to be applicable to all the subjects in the king- 
dom, of whatever race — in other words, they hecame territorial ; 
iind this principle of territoriality was gradually extended to 
the ancient code. Moreover, the conversion of Reccared I. 
(586-601) to orthodoxy effaced the religions differences among 
has subjects, and all subjects, qua Christians, had to submit to 
the canons of the councils, which were made obligatory by the 
kings. After this change had been accepted, Reccc.sw inth (649- 
672) made a new cock*, which was applicable to Visigoths and 
Romans alike, llns code, known as the Liber jiidiciorunty is 

' The lacunae in these fragments have bc*t*n filled in by the aid of 
the Liw of the Bavarian.s, where the chief pn)vision.s arc reproduced. 
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divided into 12 books, which are subdivided into tiiuli and 
chapters (aerae). It comprises 324 constitutions taken from 
Leovigild’s collection, a few of the laws of Reccared and Sisebut, 
99 law.s of Ghindaswinth (642-653), and 87 of Recceswinth. 
A recension of this code of Recceswinth was madi* in 68 1 by 
King Erwig (680-687), and is known as the Lex W isigothorum 
rmozHita ; and, finally, some additamenta were made by Egica 
(687-702). In Zeumer’s edition of the l.egcs \V isigothorum the 
versions of Recrcsw'inth and Erwig, where the)' differ from each 
other, are shown in paralkd columns, and the laws later than 
Erwig are denoted hy the sign “ novA 

For further mfonniition .see Iho preface to Z*Mimei’s edition; 
H. Brunner, Deutsche Ret htsgest hit hie (2iul <‘d., 1 riprig, loof .) ; 
Ureha y Smenyaud, La l.egtslacton Gotico-hispaua (Madrid, 1005), 

2. Lex Burgundionum. — This code was in 1 pik'd hy King 
Gundobald (474-516), ver\' probalily after his defeat hy C lovis 
in 500. Some additamenta were subserpiently introduced either 
by Gundobald himself or by his son Sigismund. This law hoars 
the title of Liber Constitution nm, which shows that it cmanati'd 
from the king ; it is also known as the Lex Gmuiobada or Lex 
Gombaia. It w'as used for cases hetween lUirgundians, but was 
also applicable to ca.ses hetwet'n Burgundians and Roman.s. 
For cases hetw'een Romans, how'ever, (hindobald compiled tin* 
].ex Romano Burgundionum , called sometimes, through a mis- 
reading of the MSS., the Lihcr Papiani or simply Papianus. 
'Hie barbarian law of the Burgundians shows strong traces (d 
Roman influence. It recognizes the will and attaches great 
importimee to written deeds, hut on the other hand sanctions 
the judicial duel and the rojuratores (sworn witnesses). Thi* 
vehement protest mad(^ in tiic ()th centur>' hy Agohard. hishop 
of Lyons, against the Lex Ginidobada shows that it w'as still in 
use at that period. So late as the loth and even the iith 
centuries we find the law of the Burgundians invoked as personal 
law in Gliiny charters, hut doubtless thi'se passages refer to 
aciTetions ot local nistoms rather than to actual fiaragrapiis 
of the ancient mdc'. 

The text of the Lev liurguudvoium h.is bt'cn ]nil)hslie(l by F. 
Bluhme in the ^^on. (term, hist., J^eges, 111. 525; by Kcol IJauiing 
ill the Ponies rerum Bernensium (vol 1 , 1880) ; by |. E. Vakiilm 
Smith (Pads, i8S() seij.) ; and liy von Sabs fi8()2) in the 4I0 sines 
of *hv Mon. Germ hist. Cf. R. Darcsie, “ LaLoi (huuliette,” la the 
Journal des sarants (July 1893). 

3. Partus Alamannorum and Lex Alamannorum. - Oi the 
laws of the Alanuinni, who dwelt between the Rhine and tin* 
Ja'cIi, and spread o\er Alsace and what is now Switzerland to 
the south of J>ake ('onslance, we pos.sess tw'o different texts. 
Ilic earlier text, of wliidi live short lragm»‘n1s have come down 
to us, is known as the Partus Alamannorum. and from the per- 
sistent recurrence of the expression ‘‘ ct sic convenil ' was most 
probably drawn up by an official commission. 'J’hc rchieiicc to 
affranchisement in errlrsia show's that it was conipo.sed at a periotl 
suhsecjiient to the conversion of the Alaniaiiiii to ( hrislianity. 
There is no doubt that the text dales hack to the reign of 
Ikigobert I., i.r. to the first half of the 7th cinuiry. dhe later 
text, knowm as \he Lex Alamannorum, dati's from a period wlien 
Alamannia w'as indejiendent uiuler national dukes, but recognized 
the theoretical suzerainty of the Frankish kings. 'I here .seems 
no rea.son to doubt the St Gall M.S., which states that the law 
had its origin in an agreement hetween the great Alamaiiiiic 
lords and l,)uke J^indfrid, w'ho ruled tin duchy from 709 to 730. 

The two tcfxl.s liav'c been piibli.slK'd by ]. .Nierkd in Mon. 
Germ. hist.. Leges^ iii., and by Kail Leliinann in tlu' 4I0 .seiies of 
the same collci tion. 

4. I.ex Bajuvariortim. — AVe po.s.scss an important kuv of the 
Bavarians, whose duchy was .situated in the region east of the 
Lech, and was an outpost of (k'rmany against tlie Hun.s, known 
later as Avars. Parts of this law' have been taken directly from 
the Visigothic law of kairif' and from the law of the Alamaiini. 
The Bavarian law, therefore, is later than that fif the Alamanni. 
It dates unqiieslionahly from a period when the Frankish 
authority was xary strong in Bavaria, wh(‘n the dukes wci’e 
vassals of tlK' Frankish kings. Immediately afU'r the levolt ol 
Bavaria in 743 the Bavarian duke Odilo was forced to submit 
to Bippin and ('arloman, the sons of f'harles Martel, and to 
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recognize the Frankish suzerainty. About the same period, too, 
the church of Bavaria was organized by St Boniface, and the 
country divided into several bishoprics ; and we find frequent 
references to these bishops (in the plural) in the law of the 
Bavarians. On the other hand, we know that the law is anterior 
to the reign of Duke lassilo III. (749- 788). The date of com- 
pilation must, therefore, be placed between 743 and 749. 

There is an edition of the Lex Bajnvariorum by J. Merkel in the 
Mon. Germ, hi^t., Lef>es^ iii. 183, and another was undertaken by 
E. von Scliwind for the 4to senes of the same collection. Cf. von 
Schwind’s articli; in the Neues Archii\ vol. xxxi. 

5. Lex Saxonum. — Germany comprised two other duchies, 
Saxony and Frisia, of each of which we possess a text of law. 
The Lex Saxonum has come down to us in two MSS. and two old 
editions (those of B. J. Herold and du Tibet), and the text has 
been edited by Karl von Richthofen in the Mon. Germ, htsL, 
Leges, V. The law contains ancient customary enactments of 
Saxony, and, in the form in which it has reached us, is later than 
the conquest of Saxony by (Charlemagne. It is preceded by two 
capitularies of (.'harlemagne for Saxony — the Capitulatio de 
partibus Saxouiae (A. Horetius i. 68), which dates undoubtedly 
from 782, and is characterized by great severit}', death being the 
penalty for every offence against the Christian religion ; and the 
Capitulate Saxonicum (A. Jloretiiis i. 71), of the 28th of October 
797, in which ('fiarlernagne shows less brutality and pronounces 1 
simple compositions for misdeeds which formerly entailed death, 
'rhe Lex Saxonum apparently dates from 803, since it contains 
provisions which are in the Capittilare legi lUhiiariae addilum 
of that year, 'rhe law estal dished the ancient customs, at the 
same time eliminating anything that was contrary to the spirit 
of Christianity ; it proclaimed the peace of the churches, whose 
possessions it guaranteed and whose right of asylum it recognized. 

6 . T,ex Frisionnm. consists of a medley of documents 
of the lYiost heterogeneous character. Some of its enactments 
arc purely pagan — thus one panigraph allows the mother to kill 
her new-born child, and another prescribes the immolation to 
the gods of the defiler of their temple ; others are purely ( hristian, 
such as those which prohibit incestuous marriages and working 
on Sunday. 'I'lie law abounds in contradictions and repetitions, 
and th<^ compositions are calculated in different moneys. From 
this it would appear that the documents were merely materials 
collected from various sources and possibly Avith a view to the 
compilation of a homogeneous law. 'J'hese materials were appar- 
ently brought together at the beginning of the 9th century, at a 
time of intense? legislative activity at the court of ('harlemagne. 

'riivn; are no MSS. of tiic document extant ; our knowledge of it 
is based upon B. J. Herold’s edition {Oriqimim ac Germanuarum 
autiiiiiittiium lihn, Basel, wlncli has been reproduced by 

Karl von Uichlhofen in the Mon. Germ, hi^t.j Le^es^ iii. 631. 

7. Ia'x .‘Ingliorum ei Wninorum, hoc est, Thurutgorum, - ln 
early times there dwrlt in 'riiuringia, south of the river Unstrut, 
the Angli, who gaA c their name to the pagus Kngili, and to the 
east, between the .Saale and the Elster, the Warni (Werini, or 
Varini), whose name is seen in Werenofeld. Tn the glh centur>", 
however, this region (then called Werenofehl) was occupied by 
the Sorabi, and the Warni and .\ngli either coalesced with the 
Thuringi or sought an asylum in the north of Germany. A 
collection of laws has come down to us bearing tlie name of 
these two jieoples, the I.ex .Ingliorum et Werimmim, hoc e.st, 
Thurtngorum. Tlus text is a collection of local customs arranged 
in the same order as the law of the Ripuarians. Parts of it are 
based on the Capitulare legi Ribuariae addtUim of 803, and it 
seems to have been drawn up in the same conditions and circum- 
stances as the law of the Saxons. There is an edition of thus code 
by Karl von Richthofen in the Mon. Germ, hist.. Leges, v. 103. 
The old opinion that the law originated in south Holland is 
entirely without foundation. 

8. Leges Langohardorum. — We possess a fair amount of 
information on the origin of the last barbiirian code, the laws 
of the Lombards. The first part, consisting of 388 chapters, 
is known as the Edictus Langohardorum, and w’as promulgated 
by King Rothar at a diet held at Pavia on the 22nd of November 
643. This work, comjK)sed at one time and arranged on a 


systematic plan, is very remarkable. The compilers knew Roman 
law, but drew upon it only for their method of presentation and 
for their terminology ; and the document presents Germanic law 
in its purity. Rothar 's edict was augmented by his successors : 
Grimoald (668) added nine chapters; Liutprand (713-735), 
fifteen volumes, containing a great number of ecclesiastical 
enactments ; Ratchis (746), eight chapters ; and Aistulf (755), 
thirteen chapters. After the union of the Lombards to the 
Frankish kingdom, the capitularies made for the entire kingdom 
were applicable to Italy. There were also special capitularies 
for Italy, called Capitula Italica, some of which were appended 
to the edict of Rothar. 

At an early date compilations were formed in Italy for the use 
of legal practitioners and jurists. Eberhard, duke and margrave 
of Rhaetia and Friuli, arranged the contents of the edict with its 
successive additarnenta into a Concordia de singulis causts 
(829- 832). In the loth century a collection was made of the 
capitularies in use in Italy, and this was known as the Capitulare 
Langohardorum. Then appeared, under the influence of the 
school of law at Pavia, the Liber Icgis Langohardorum, also 
called Liber Papiensis (beginning of nth century), and the 
Lombardo (end of nth century) in two forms — that given in a 
Monte Cassino MS. and known as the Lombardo Casinensis, and 
the Tjnnbarda Vulgata. 

Tlivre are editions of the Edictus, the Concordia, and the Liber 
Papiensis liy F. Jihihme and A. Borelius in the ^Ion. Germ, hist , 
Leges, iv. lUuhme also gives the rubrics of tlie Lomhatdae, which 
were jiubli.shed by F. Lindenberg in his Codex legum antiauarum in 
1O13. For further information on the laws ot tlie Lombards .see 
J. Merkel, Geschichte des Langobardenrecht^ i A. Boretius, 

Die Kapitularien im Langobardenreich (18O4) ; and C. Kier, EdiiiH't 
Hotari (Cop<Mihagen, i8<)S). (‘f. K. Dareste in the Nouvelle Revue 
historique de droit fraufais et rtrnnger (is)oo, p. 143). (C, l*r.) 

GERMANICUS CAESAR (15 b.c.--a.i>. 19), a Roman general 
and provincial governor in the reign of 'I'ibcrius. 'Phe name 
Gcrmanicus, the only one by which he is known in history, he 
inherited from his father, Nero Claudius Drusus, the famous 
general, brother of 'riberius and stepson of Augustus. 11 is mother 
was the younger Antonia, daughter of Marcus Antonins and 
niece of Augustus, and he married Agrippina, the granddaughter 
of the same emperor. It was natural, therefore, that he should 
be regarded as a candidate for the purple. Augustus, it would 
seem, long hesitated whether he should name him as his siicces.sor, 
and as a compromise required his uncle 'Pilierius to adopt him, 
though Tiberius had a son of his own. Of his early years and 
education little is known. That he possessed considerable 
litcrar)" abilities, and that these w'cre carefully trained, we gather, 
both from the speeches which Tacitus puls into his mouth, and 
from the reputation he left as an orator, as attested by Suetonius 
and Ovid, and from the extant fragmen s of his works. 

At the age of twenty he served his apprenticeship as a soldier 
under 'Fiberius, and was rewarded with the triumphal insignia 
for his services in crushing the revolt in Dalmatia and Pannonia. 
In .\.D. 1 1 he accompanied Tiberius in his campaign on the Rhine, 
undertaken, in consequence of the defeat of Varus, with the 
object of securing the O^rman frontier. In 12 he w'as made 
consul, and increased his popularity by appearing as an advocate 
in the courts of justice, and by the celebration of brilliant games. 
Soon afterwards he was appointed by Augustus to the important 
command of the eight legions on the Rhine. 'Fhe news of the 
cmperor'.s death (14) found Germanicus at Lugdunum (Lyons), 
where he was superintending the census of Gaul, ("lose upon this 
came the report that a mutiny had broken out amimg his legions 
on the lower Rhine. Germanicus hurried back to the camp, 
which was now in open insurrection. The tumult was with 
difficulty quelled, partly by well-timed concessions, for which 
the authority of the emperor w^as forged, but chiefly owing to 
his personal popularity. Some of the insurgents actually 
proposed that he should put himself at their head and secure 
the empire for himself, but their offer was rejected with indig- 
nation. In order to calm the excitement Germanicus determined 
at once on an active campaign. Crossing the Rhine, he attacked 
and routed the Marsi, and laid waste the valley of the Ems. 
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In the following year he marched against Arminius, the conqueror 
of Varus, and performed the last rites over the remains of the 
Roman soldiers that still lay there unburied, erecting a barrow 
to mark the spot. Arminius, however, favoured by the marshy 
ground, was able to hold his own, and it recjuired another 
campaign before he was finally defeated. A masterly combined 
movement by land and w^ater enai)led Germanicus to concentrate 
his forces against the mam body of the Germans encamped on 
the Weser, and to crush them in two obstinately contested battles. 
A monument erected on the field proclaimed that the army of 
Tiberius had conquered every tribe between the Rhine and the 
Elbe. Great, however, as the success of the Roman arms had 
been, it was not such as to justify this boastful inscription : we 
read of renewed attacks from the barbarians, and plans of a 
fourth campaign for the next summer. 

Rut the success of Germanicus had already stirred the jealousy 
and fears of Tiberius, and he was reluctantly compelled to return 
to Rome. On the 26th of May 17 he celebrated a triumph. 
The enthusiasm with which he was w'elcomed, not only by the 
populace, but by the emperor's own praetorians, was so great 
that the earliest pretext was seized to remove him from the capital, 
lie was sent to the l^ast with extraordinary powers to settle a 
disputed succession in Parthia and Armenia. At the same time 
Gnaeus ('alpurnius Piso, one of the most violent and ambitious 
of the old nobility, was sent as governor of Syria to watch his 
movements. Germanicus proceeded by easy stages to his 
province, halting on his way in Dalmatia, and visiting the battle- 
field of Actium, Athens, Ilium, and other places of historic interest. 
At Rhodes he met his coadjutor Piso, who was seeking everywhere 
to thwart and malign him. When at last he reached his destina- 
tion, he found little difficulty in effecting the settlement of the 
disturbed provinces, notwithstanding Piso's violent and persistent 
opposition. At Artaxata Zeno, the popular candidate for the 
throne, was crowned king of Armenia. 'Jo the provinces of 
Cappadocia and (ommagene Roman governors were assigned; 
Parthia was conciliated by the banishment of the dethroned 
king Vonones. 

After wintering in Syria Germanicus started for a tour in 
Egypt. The chief motive for his journey was love of travel and 
anti^iuarian study, and it seems ne\Tr to have occurred to him, 
till he was warned by Tiberius, that he was thereby tran.sgressing 
an unwTitten law which forbade any Roman of rank to set foot 
in Egypt without express permission. On his return to Syria 
he found that all hi.s arrangements had been upset by Piso. 
Violent recriminations followed, the result of which, it would 
seem, was a promise on the part of Piso to quit the province. 
Rut at this juncture Germanicus w'as suddenly attacked at 
Epidaphne near Antioch by a violent illness, which he himself 
and his friends attributed to poison administered by Plancina, 
the wdfe of Piso, at the instigation of 'riberius. Whether these 
suspicions were true is open to question ; it seems more probable 
that his death was due to natural causes. His ashes w'cre brought 
to Rome in the following year (20) by his wife Agrippina, and 
deposited in the grave of Augustus. He had nine children, 
six of whom, three sons and three daughters, survived him, 
amongst them the future emperor (Jaius and the notorious 
Agrippina, the mother of Nero. The news of his death cast a 
gloom over the whole empire. Nor was Germanicus unworthy 
of this passionate devotion. He had wiped out a great national 
disgrace ; he had quelled the most formidable foe of Rome. 
His private life had been stainless, and he possessed a singularly 
attractive personality. Yet there were elements of weaknes-s 
in his character which his short life only half revealed : an 
impetuosity which made him twdee threaten to take his own 
life ; a superstitious vein which impelled him to consult oracles 
and .shrink from bad omens ; an amiable dilettantism which led 
him to travel in Egypt wdiile his enemy was plotting his ruin : 
a w^ant of nerve and resolution which prevented him from coming 
to an open rupture with Piso till it w'as too late. 

He possessed considerable literary abilities ; his speeches and 
Greek comedies were highly spoken of by his contemporaries. 
Jfut the only specimen of his w'ork that has come down to us is 


the translation in Latin hexameters (generally attributed to 
him, although some consider Domitian the author), together wdth 
scholia, of the Phaenomena of Aratus, which is superior to those 
of Cicero and Avienus (best edition by A. Breysig, TS67 ; 1899, 
without the scholia). A few extant Greek and Latin epigrams 
also bear the name Germanicus. 

In addition to monographs by A. Zing(‘ilo (Trent, 1807) and 

■ A. Bivy.sig (Krfnrt, i8y2), then* aic tn*dti.ses on tlio (»crnian earn 

paigns ])y E. von Wieter.shdin (1850), ]». Hofer (1884), F. Knokr 
(1887, 1880), . Erickt* (i88g), A. Taranu'lh (i8gi), Dahin (1902). 

Sec Jacitiis, Annals^ i.-iv. (cd. Eurncaux) ; Suetonius, Augustus, 
Tihefitis , I . ( , 1 arver, T ibetms (1002) ; Mcrivalc, Hist, of the lioma^ts 
tnuhf the Kmpire, chs. 42, 43 ; li. Schillci, Grsihiihte tie) )of»ischr)i 
Juuseezeit, i 1 (1883), j)p. 227. 23S, 201 zyo~2-jU\ M. Schanz, 
I Gesthichie det umtischeu Litteiatur, pt. ii. (2nd cd., igoi), and Tcuttcl- 
j Schwalio, Hist, of Uomnn Literature (Eng. tr., nxH»). *7.5- 
! GERMANIUM (.symbol (k‘, atomic weight 72 5) ; one of the 
I metallic elements included in tlie same natural family as carbon, 
j silicon, tin and lead. It was discovered in 1880 by (\ Winkler 
} in argyroditc, a mineral found at Freiberg in Saxony. On ex- 
amination of the metal and its salts it w'as shown to be identical 
: with the hypothetical element ekasilicoru whose properties 
! had been predicted by D. Mendeleeff many years previously. 

The element is of extremely rare occurrence, being met with 
! only in argyrodite and, to a very small extent, in eiixenite. It 
; may be olrtained from argyrodite by healing the mineral in a 
i current of liydrogen ; or by heating the dioxide to redness w'ith 
; carbon. It forms grey coloured octahedra of specific gravity 
5*490 at 20° ('., melting at goo^ ('. : it burns at a red heat, is 
insoluble in hydrochloric acid, but dissolves in aqua regia, and 
is also soluble in molten alkalis, 'i wo oxides ol germanium 
are known, the dioxide, GeO.„ being obtained by roasting the 
sulphide and treatment with nitri(‘ acid. It is a wdiite powder, 
very slightly soluble in water, and possesses acid i)roj)erties. 
By heating w'ith a small quantity of magnesium it is converted 
into germanious oxide, (JeO. By heating the metal with chlorine, 

. germanic chloride, (ieC'lj, is obtained as a colourless fuming 
liquid boiling at 80-87'^' C., it is decompostjd by water forming 
a hydrated germanium dioxidt*. Germanium dichlortde, (JeCT, 
and germanium rhioroiorm, GelK'l 5, have also been described. 

(icrmaniuin compounds on fusion with alkaline carbonates 
and .sulphur form .salts known as thiogermanates. If excess ol 
I a mineral acid be added to a solution of an alkaline thiogernianate 
, a white precipitate of germanium disulphide , GeSg, is obtained. 

I It can also be obtained by passing sulpluirelled liydrog(Mi through 
’ a solution of the dioxide in hydrochloric* acid, it is ap])recial>Iy 
I solulde in water, and also in solutions of the caustic alkalis and 
i alkaline .sulphides. By heating the disulphide in a current of 
hydrogen, germanious sulphide, (ieS, is formed. It sublimes in 
thin plates of a dark colour and metallic lustre, and is solid )le 
in solutions of the caustic* alkalis. Alkyl compounds of ger- 
manium such as germanium lelra-eihyl, Ge (( ..;il:,).|. a liquid boiling 
' at 160® C., have been obtained. The germanium salts are 
most readily recognized by the white |m*c ipitale of the disulphide, 
formed in acid .solutions, on passing sulphuretted liydrogen. 
The atomic weight of the clement was determined by (!. Winkler 
by analysis of the pure chloride GeCl.,, the value obtained being 
72*32, whilst Lecoq de Boisbaudran {Compies lendus, j886, J03, 
452), by a comparison of the lines in the spark spectrum of 
the element, deduced the value 72*3. 

, GERMAN LANGUAGE. 'Fogether with English and Frisian, 

■ the (ierman language forms part of the West Germanic* group 
! of languages. To this group liclongs also I.Angobardian, u 
I dialect whicli died out in the gib or lotli century, while Burgun- 
i dian, traces of w’fiich are not met with later than the 5th century, 
j is usually elas.sed with tlie J^ast Germanic group. JJoth these 
; tongues were at an early stage crushed out by Romance dialects, 

. a fate which also ov'crtook the idiorii of the Western ranks, 

! who, in the so-Ciillc?d Strasshurg Oaths ^ of 842, use the 
! Romance tongue, and arc addressed in that tongue by l^ouis 
I the (jcrrnan. 

Leaving English and Frisian aside, we understand by Deutsche 

^ K. Mullcnhoff and W. Scluier, HcnknitUc) deuischer Poe^ie urid 
Prosa, 3rd c*d , by E. Stc‘min(*yi‘r, 1H02, No. Iwii. 
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Sprache the language of thofjc West Germanic tribes, who, 
at their earliest appearance in history, spoke a Germanic tongue, 
and still speak it at the present day. The chief of these tribes 
are : the Saxons, the Franks (hut with the restriction noted 
above), the C'halti (Hessians), Thuringians, Alemannians and 
Havarians, iliis definition naturally includes the languages 
spoken in the Low ('ountrics, Flemish and Dutch, which are 
offsprings of the Low Franconian dialect, mixed with Frisian 
and Saxon elements ; but, as the literary development of these 
languages has been in its later stag(is entirely independent of 
that of the German language, they arc excluded from the present 
survey. 

'ilie Carman language, which is spoken by about seventy-one 
millions, and consequently occupies in this respect the third 
place among Ruropcan languages, borders, in the west and south, 
on Romance languages (French, Italian), and also to some 
extent on Slavonic. On Italian and Slovenian territor>^ there 
art! several German-speaking “ islands,” notably the Sette and 
Tredici Communi, east and north-east, of the Lake of Garda, 
and thc“ tiottschee Landt'hen ” to the south of Laibach. The 
former of these is, however, on the point of dying out. Ne^hbours 
on the east , where the Ixnindaiy line runs by no means as straight 
as on the west or south, are the Magyars and again Slavonic 
races. Here, too, there are numerous “ islands ” on Hungarian 
and Slavonic territory. Danes and Fri.sians join hands with 
the Tiermans in the north.' 

In tht‘ west and south th(' (ierman language has, compared 
with its status in earlier |>eriods, undoubtedly lost ground, 
having been encmaclK'd upon by Romance tongues. TliLs is 
the case in Frenc’h Flanders, in Alsace and Lorraine, at any 
rate before the war of nSyo, in the valleys south of Monte Rosa 
and in southern 'firol ; in Styria and ( arintliia the encroachment 
is less marked, but quite ptirceptible. On the cast, on the other 
hand, German steaclily spread from the day.s of (Charles the 
Great down to recent tim(‘s, when it has again lost considerable 
ground in Boliemia, Moravia and Livonia. At the time of 
(.'harks the (treat the eastem frontier extended very little beyond 
the lower Elbe, following this river beyond Magfleburg, wljence 
it passed over to th(‘ Saak;, the llohemiun forest and the river 
Enns (cf. the map in Dahn, V r^esrhirhte dcr i*ermanischen 
mtd romanischen Volker, vol. iii.). Partly as a re.su It of victories 
gained by the Ormans over tht; Avars and Slavs, partly owing to 
lycaadid colonization, the eastern lx)umlary was pushed forward 
in subsequent centuries : Ilohemia was in this way won for the 
(ierman tongue by German colonists in the 13th century, Silesia 
even a little earlier ; in lavonia (k;rman gained the upper hand 
during the i^tb ( entury, while about the same time the country 
of the Prussians was (conquered and colonized by the knights 
of the Teutonic or(k!r. T'he dialect which these colonists and 
knights introduced bore the Middle (ierman character ; and this, 
m various modifications, combined with Low German and even 
Dutch elements, formed the (merman spoken in these newly-won 
territories. Tn the north (Schleswig), where at the time of 
(‘harle.s the Great the river luder formed the linguistw’ boiindaiy. 
Carman has gainwl and is still gaining on Danish. 

Ik'fore considering the development of the language spoken 
within these Iwundaries, a word of explanation is perhaps 
necessary with regiird to the word denisch. As applied to the 
language, deulsch first appears in the I^tin form Iheotiscus, 
lingua ihcotiscay imlnra, in certain l-atin writings of the 8th and 
Qth ceiituries, whereas the original Old High Orman word 
ihttidisf, tiuiisf (from thiot, “ people,” and the suffix hsc) 
signified onlv “ appertaining to the people," “ in the manner 
of the people.'' (T. also (mthic \dt4ilisko as a translation of WvLKm 
(Gal. ii. 14). It, therefore, seems probable that if the application 
of the word to the language (linfiita theniisca) was not exactly 
an iiiyenlion of Latin authors of German nationality, its use 
in this sense was at least encouraged by them in order to 

* For ;i detailed description of th<' boundary hue cf. O. Bchaghel’s 
article m IVul's (inintiriss, 2!ul ed , pp, <152 -037, wlier^* there is also 
a map, ami ,1 very hill bildiogr.ipliv relative to the changes in the 
bouiularv. 


distinguish their own vernacular {lingua vulgaris) from Latin as 
well as from the lingua ramana? 

In the 8th and 9th centuries German or ** Deutsch ” first 
appears as a written language in the dialects of Old High German 
and Old Low German. Of an ** IJrdeutsch or primitive 
German, the common language from which these sharply 
distinguished dialects of the earliest historical period must have 
developed, we have no record ; we can only infer its character — 
and it was itself certainly not free from dialectic variations — 
l>y a study of the above-named and other Germanic dialects. 
It is usual to divide the history of the German language from 
this earliest period, when it appears only in the form of proper 
names and isolated words as glosses to a Latin text, down to 
the present day, into three great sections : (t) Old High German 
(Althochdeulsch) and Old Low German (Old Saxon ; Altnieder- 
ifeutsch, AlUidchsisch ) ; (2) Middle High German {Miilelhoch- 
deulsch) and Middle Low^ German {Miitelniederdeulsch ) ; and 
(3) Modern High German and Modern Low German {Neuhoch' 
deutsch and N emnederdeutsch). It is more difficult to determine 
the duration of the different periods, for it is obvious that the 
transition from one stage of a language to another takes place 
slowly and gradually. 

The first or Old High German period is commonly regarded 
as extending to about the year i too. The principal characteristic 
of the change from Old High German to Middle High German 
is the weakening of the unaccented vowels in final syllables 
(cf. O.H.G. tagd, gestif gehan, gdbitm and M.H.G. lage, gesie^ 
gehen, gdhen). But it must be remembered that this process 
began tentatively as early as the loth century in Low German, 
and also that long, unaccented vowels are preserved in the 
Alcmannic dialect as late as the 14th century and even later. 
Opinion is more at variance with regard to the division between 
the second and third periods. Some would date Modern High 
German from the time of Luther, that is to say, from aliout 
1 500. Bu t it must be noted that certain characterislit's attributed 
to the Modem German vowel system, such as lengthening of 
Middle High German short vowels, the change from Middle 
High German 7 , iu to Modern High German ei^ au, eu {ou), 
of Middle High German ie, uo, ue to Modern High German 
7 , d, w, made their appearance long before 1500. Taking this 
fact into consideration, others distinguish a period of clas^iail 
Middle High Gennan extending to about 1250, and a period 
of transition (sometimes called FruJinenhocltdeuLuh, or Early 
Modern High German) from 1250 to 1650. T'he principal 
rharartcristic.s of Modern High German would then con.sist in 
a greater stability of the grammatical and syntactical rules, due 
to the efforts of earlier grammarians, such as Schott.eliiis, 
Gottschecl and others, and the sul)stilution of a single vowel 
sound for the varying vowels of the singular and plural of the 
preterite of strong verbs (cf. Middle High German schreib, 
schriben, and Modern High German schriebj schrieheuy &c.). 
T'he much debated c}uestion of the origins of Modern High German 
has lieen recently reopened by O. Behaghel {Geschichle der 
dcutschen Sprache, l.c. 661), who hopes that a more satisfactory 
solution may he arrived at by the study of certain syntac- 
tical peculiarities to be seen in the dialects of more recent 
periods. 

As the middle ages did not produce a German Schrijtsprache 
or literary language in the modern sense of the word, which — 
as is undoubtedly the case in Modern German — might have 
influenced the spoken language {U mgangssprache), the history 
of the language in its earlier stages is a history of different 
dialects. These dialects will, therefore, claim our attention at 
some length. 

It may be assumed that the languages of tlie different West 
Germanic tribes enumerated above were, before the appearance 
of the tribes in histoiys distinguished by many dialectic variations; 

- Cf. J. Gnmm, Deutsche Grammatik, 3rd ed., i. p. 13 : F. Kluge. 
I'tvmolo^ischc^ W’orterbuch, Oth ed., pp. 75 li. ; K. Luick, “ Zur 
Geschichtc dcs Worlcs ' deutsch,’ ” in ^4 nneiger fur dcutsches A Itcrtum, 
XV., pp. 135, 24S ; H. Fischer, “ Theotiscus, Deutsch,” in Paul and 
Braiine’.s Hcitrd^e, p 203 ; H. Paul, Deutsches Wdrterhuch 

(1807), p. 03 - 
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this was certainly the case immediately after the Migrations, 
when the various races began to settle down. But these differ- 
ences, consisting presumably in mattere of phonology' and 
vocabulary, were nowhere so pronounced as to exclude a mutual 
understanding of individuals belonging to different tribes. 
One might compare the case of the Poles and ('.zechs of the 
present da}'. During the 6th century, however, a phonological 
process set in, which ultimately resulted in the separation of 
Germany into two great linguistic divisions, south and north, 
or, as the languages arc called, High and Low German. This 
fundamental change, which is known as the second or High 
German Soundshifting {Lauiverschiebung), spread northward 
from the mountainous districts in the south, and, whatever its 
cause may have been,^ left behind it clear and easily recognizable 
effects on the (Germanic voiced stop d, which Ixicame change<l 
to /, and more especially on the voiceless stops /, p and k. 
Dialects which have shifted initiiil t and it in the middle of a 
word to the affricate iz (written 2 , is) and p and k in corresponding 
positions to the affricates pj and h\ (written ch), further, /, p and 
k in the middle of words between vowels, to the double spirant 
zz (now written sz)y ff, hh (written ch)y are called High German ; 
those in which these changes have not taken place form the 
Low German group, this group agreeing in this respect with 
English and Frisian. 

Of these sound changes, that of t to tz and zz {ss) is the most 
universal, extending over the whole region in which shifting 
occurs ; that of k to kx {ch)y the most restricted, being only found 
in Old Bavarian, and in the Swiss pronunciation, e.g. in chhid. 
The remaining dialects occupy positions between the two 
extremes of complete shifting and the absence of shifting. Some 
Franconian difilects, for instance, leave p unchanged under 
certain conditions, and in one dialect at least. Middle Franconian, 
t has remained after vowels in certain pronominal forms {daiy 
loaU allel, tVc.). On this ground a subdivision has been made in 
the High German dialects into (a) an llpper (Jerman {Oberdeutsch) 
and (/») a Middle German {Mitteldeulsch) group ; and this sub- 
division practically holds good for all periods of the language, 
although in Old High German times the Middle (German group 
is only represented, as far as the written language is concerned, 
by Franconian dialects. 

As the scientific study of the German language advanced 
there arose a keen revival of interest —and that not merely on the 
part df scholars -in the diak^cU which were so long held in con- 
tempt as a mere corruption of the Schrifisprache,'^ We arc still in 
the midst of a movement v/hich, under the guidance of scholars, 
has, during the last three decades, bestowed great care on many 
of the existing dialects ; phonological questions have received 
most attention, but problems of syntax have also not been 
neglected. Monumcnlal works like Wenker’s Sprachatlav des 
deutschen Reiches and dialect dictionaries are cither in course 
of publication or preparing ; ^ while the difficult questions 
concerned with defining the boundaries of the various dialects 

^ Cf. P. Krotscliracr, Einleiiitni' in dte GesthuhU dev gtmhisih&n 
Sprache (Gottingen, i8y6), who holds the muigling ol Celtic and 
Germanic elements in southern and .south-western Germany n*- 
sponsible tor the change. It might also be mentioned here that 
H. Moyer {Zeitschrift f. dent. Altertum, xlv. pj). loj ff.) endeavours to 
explain the first soundshifting by the changt; of abode of the Germanic 
tribes from the lowlands to tiu» liighlands ol the Carpathian 
Mountains. 

Of wtiters w]io have made exlisisivc use of ditffects, it must 
suffice to mention here llie names of J. H. Voss, Hebei, Klaus Groth, 
Fritz Reuter, mteri, G. D. Arnold, TIoltei, Castclli, J. (i. Seidl .nid 
Anzengruber, and in our own days G. llauptmami. 

Cf. F. Staub and L. 7 'ol)le.r, Schweizerisches Idiotikon {1881 ff.) ; 
E. Martin and F. Lienhart, Wurterbuih der elsassischen Mundarten 
(Strassbiirg, 1899 ff.) ; H. Fi.scher, SchwdbUche.s Worterhuch 
(Tubingen, 1901 ff.). Earlier works, which arc already completed, 
arc J. A. Schmeller, BayrUches Worlerhuch (2nd cd., 2 vols., Munich, 
1872-1877) ; j. B. Schopf, Ttrolcr Tdiotihon (Innsbruck, i8Sb) : 
M. Lexer, Kdrntisches Wtirtevbuch (iSbz) ; 11 . Gradl. Jigerldnder 

WofUrbucht i. (Eger, 1883) ; A. F. C. Vilmar, Jdiotilnm von Km- 
hessen (Marburg, 188^) (with supplements by IT. von Pfister) ; 
W. Crecclius, Oltevhessisches Worlerhuch (Darmstadt, 1890-1898) 
Professor J. Franck is responsible for a Rheinisches WOrtcrhudi I01 
the Pru.s.sian Academy. 
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and explaining the reasons for them form the subject of many 
monographs.' 

Beginning in the north wc .shall now pass brieffy in review the 
dialects spoken throughout the (^erman-.speaking area. 

A. The Low German Dr.M.icrTs 

The Low German dialects, as wc li.ive sixui, stand neaiest to tJu* 
English and P'risian languages, owing to Die total absence of the 
consonantal shifting which charactiuizcs High Geniian, as well as 
to otlier peculiarities of sounds and inneclions, ih(‘, loss of tlu‘, 
naskils m and n before, the spirants /, s and Cl. Old Saxon /i/ (live), 
us (i;.s), hup (cf. uncouth). The boimdary-line between Low ami 
High German, the so-called Benrutha Unic, may roughly be 
indicated by the lollowing place names, on the iinderstamiing, 
however, that the Kipnanan dialect (-.ee below) r. to be cliis.se(l 
with High German. Montioie (French boidei town), Kupeii, 
Aachen, lienraDi, Dii.s.seldorf, nortii of Siegeii, Ca-ssel, Ueiligeiistmlt, 
Harzgerode, to Die Elbe south ol Magdeburg ; Diis liver forms the 
boundar>^ as tar as Wittenberg, whence the hue passes to Lubben on 
the Spree, FursUnw.dd on Die ( 3 di‘r and Hirnb.iuin n<‘ai Hie river 
Warthc. Beyond tins point the Low Germans have Slavs as their 
neighbours. tUmipared with the conditions m the i^ph cenhsiy, 
it appears that Low German has lost ground; downTo the 14111 
and 15th ceiitiiries several towns, such as Mansleld, Eisleben, 
Merseburg, Halle, De.ssau and Wittenberg, simke Low German. 

Low German falls into two divisions, a wet-tern division, namely. 
Low Fianconian, the parent, as we have already said, ol Fleiiiisli ami 
Dutch, and an eastcun division, T.ow Saxon (Blalldcuiuh, or, ,is it 
is olten simply called. Low German). Tlie duel idiar.ii teiistic ol 
the division is \o lie sought m the endmg of tlie first .iml third person 
plural of the present indicative of veibs, this being in tlie former case 
-rn, in the Litter -et. Inasmuch as the south ea-stein paif of Low 
I*'i-ancouiau mclusivi' of Gidderland and Clcves - -shifts final h ti* 
(h {fi.g. ich, mt(h, auch^ -luh), it must obviously be ',e]>ai.ile(l Irom 
tlie rest, ami m Diis le.spect be gioupe.d with High German. Low 
vS.ixon is usually dividetl mio Westpluuian (to the west of the Weser) 
and Low Saxon proper, between Weser .iml Elbe. The .soiilli- 
ea.stern part of the latter lias the verbal ending -en and further :diovv - 
the peculiarity that the personal pronoun has the same form m the 
dative! and accusative (mik, duh), wheiijas tin: reinaimler, as well 
as the West[)luliaii, has wi, di in the dative, ami «//, di or mih, dik 
m the accii.sativx* To these Low German di.deets must al.io In; 
added tlmse .sjrokeii east of the Elbe on wh.it w.is originally SkiAo.nc 
territory; they liavetlie ending m tlie fust and thud juTson phnal 
of verbs.^' 

JL TiiE Hiciii German HiAia.t i.s 

1. The hiiddle German Group. I liis group, which comprises the 
dialects ol the Middle- Rhine, ol Hesse, 'J'liurrngi.i, Upper Siixonv 
(Meissen), Sile.sia and East 1‘riissia to the east oi tlie lower ViMuLi 
between Bischofsw'erder, Marienburg, Elbmg, Worinditl and 
Wartenberg— a district originally colonized from Silesia may be 
most conveniently divKhnl into an Ivast and a West Middle, (ieiinari 
group. A corrimon characteristic ol .ill tlic.si- dialects i.s tlu* diminii- 
trve suffix -chen, .is comj>ared with the Low' (.KTman lonii -hen and 
the Upper German -Icin ( 0.11 G. lin). East Middle Ciermaii consists 
ot Silesian, U]>per Saxon and 7 Iniringian,** together with the lin- 
guistic colony m East Fnis.sia. While these (lialocts have shifted 
initial Germanu. /> to /»A, or (iveii to / (fort.^^ l*f(:rd), the West Middle 
(ierman dialiTts (roughly sjreakmg to the west of the watershed of 
Werra and Fulda) have retameil iL If, followm/i a convincing 
article in the ZeiBfhrift fUr deutsdw. Altertum (.^7, 288 II.) by I*'. 
Wrede, we cla.s.«« Efist ami South l‘'rMncojiiari- bolii together may 
be called High Fraiicoman - with the Upper (German dialect.s, there 
only remain in the West Middle Gitman gioiip:' {a) Middle 

* (*I. the article " Mundarten ” by K. Loewe in R. Betlige, 
ntsse und hortschritte der ^ennuntstiseken Wissense h<i/t (Leipzig, 
1902), pj). 75 88 ; and F, Mentz, Biblwgraphie deo deutschen ^Jund 
artforsdiuvg (Leipzig, 1892). Of periodicals may ix' mentioned 
Deutsiho MundaHcn, by J. W. Nagl (Vienna, 1896 fl ) ; Zeitschrift 
fw ho( hdeiitsche Mundarten^ by O. Heilig -ind Ph. Len/ (Heidelberg, 

I 1900 ff.), continiierl as Zeitschrift f. (huUche IMundurku, Verlag des 
Allgemeincn Deutseben Sprachv'ereins Owing to ii . inijiort.ince jib a 
model for snbsef|iient monographs J. Kmteler'^ the Kerenscc Mundart 
des Kantons Glarus (Leij)zig, 187^) should not l»e passed urimdicefl. 

’’ Cf. especially H 7 'iim])el,“ Die Mimd.irtc ii de.s alten nierlersach- 
•■ischcii Ciebietes zwischen i p>o und l yx)" (l^aul und Braime's 
Beitragfl, vii. pp. i io.j); Nirderdcut^che Studien, Ivy the same writer 
(Bielefeld, 1.S98) ; lUlinke, “ Ober Sjiracli- und (.augienzen zwischen 
Elbe und We.srr'* ( Jnhrbiuh dc> Vereins fUr niederdeulsche Sprarhfor^ 
sihuHg, vii. p 77) ■ . . 

® Upper Saxon .ami J'liuringian are sometimes taken as .1 .sep;M-afe 
group. 

7 Cf. W. Braune, “ Zur Kenntnis des Frim'.isr.hen " [fteitidge, i. 
PJ). 1-5^0 : O Bdhme, Zur Krnntnis de^ Ober f ran kis( hen tm /j. //. 
und ry. Jahrh. (Dr.ssertation) (Leipzig, 1893), where a good account 
of tin; differences between the Rhenish Franconian arifl South 
Franconian rbalects will be found. 
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J'ranconiau and (fe) Rhenish Franconian. The former of those,* which 
with Its daU wat, allet, &c. (cf. above) and its retention of the voiced 
.spirant b (written v) represents a kind of transition dialect to Low 
(;erinan, is itsedf divided into (a) Ripuarian or I^w Rhenish with 
C'xilogne and Aachen (Aix-la-Chapellc) as centres, and (fi) Moselle 
h'ranconian- witli Trier (Treves) as principal town. The latter is 
distinguished by the fact that in the Middle High (;ermaii period 
it shifts c;<M'manic -rp- and -rrf-, which are retained in (<?), to -r/- and 
-r<- (cf. iverfetiy hirtin with werpen^ htrdin).^ Tlic Rhenish Franconian 
dialect is sjiokcn in the Rhenish palatinati', in the northern pari oi 
Riden (Heidelberg), He.ssc ^ and Nassjiu, and in the German- 
siieaking iiart of Lorraine. A line drawn from halkcMiberg at the 
h'rench frontier to Siegen on the Lahn, toucliing the Rhine near 
Tio])[)ard, roughly indicates the division between Middle and Rhenish 
Franconian. ^ 

2. The Upper German Group. The Upper German dialects, 
whicli played tht» most important jiart in the literature of the eany 
jieriods, may be dividefl into (a) a HavariJin-Austrian group and {h) 
a High 1^'ranconian- Alemannic grouji. Of all the German dialect^ 
tlie bavarian- Austrian has carried tin* soiindshifting to its furthest 
extreme ; here only do we find the labial voiced stop b written p 
in tlie middle of a w'ord, viz. old liavarian kdpatnes^ old Alemannic 
hdbaines (“ w^e gave '') ; here too, in the 12th century, we find the 
first traces of that broadening ol i, il, iu (m) to ei, aiu cu, a change 
which, even at the pre.sent day, is .still foreign to the greater part of 
tli(‘ Ah'iuannic dialects. Only in Bavarian do we .still find the old 
pronominal dual forms es and enk (for ihr and euch). hinally, 
Bavarian forms diminutives in r/ and -erl (MAdel, Mdderl)^ wliile 
the Franconian- Alemannic forms are -In and -le [Madlc). On the 
other hand, the pronunciation of v as -sr/i, especially -si as -sr/i/ 
(cf. /.w.s/, IGispel, pronounced La'irht, Ilaschpel), may be mentioned 
as charnct eristic of the Memannic, just as tlie fortis ju-onuncia 
tion of initial / is characteristic of High Franconian, while 
tlie other I'ranconian and Uj^ikt German ilialects employ tlv 
Icni.s. 

'riio Alemannic dialect which, roughh' spi'aking, is .si*parated 
from Bavarian by the Lech and liorders on Italian territory in the 
soutli and on I'reiich in lh<^ west, is subdivided into : (<?) Swabian, 
the dialect ol the kingdom of Wiirttembcrg and the north-westeni 
jiart of Tirol (cf H. h'lscher, Geographic dei sehwdbisrhen M undart, 
1805) , (h) High 'Memannic (Swiss), including the German dialect- 
of Switzerland, ol the soutlu^rn jiart of the Black Foiest (the Basel- 
Breisgau dialect), and that of Vorarlberg ; {<) Low /Memannic, 

comju'i.smg the dialects of /Msace and jiart of Baden (to the north 
of the iM'ldberg and south ol Rastatt), also, at the pre.s(Mit day, the 
town of Basel. Only Swabian has taken part in the change of i to 
ei, tSic., mentioned above, wdiik* initial Germanic k has been shifted 
to (h (x) only in High Alemannic (cf. ihali, chind^ (horn, lor halt, 
kind, horn). The jnonunciation of il as u, ii {Uiis for Hans) is 
peculiar to Alsatian. 

The High Franconian <lialects, that is to say, east and south (or 
sonth-lUieni.sh) Franconian, which aie separated broadly .speaking 
by tlie liver Neckar, comprise the language sjioken m a part ol 
Baden, the dialects of tlu' Mam valley from Wiirzlnirg ujiwards to 
Bamberg, the dialect of Nuremberg and probalily of the Vogtland 
(Blauen) and Fgerland. During the older historical jieriod the 
principal ilitterence between Fast and South Fianconian consisted 
m the fact that initial Germanic d w’as retained in the latter dialect, 
while Fast h'ranconian shilted it to /. lioth, like Bavarian ami 
.^ieInannlC, shift initial German p to the affricate pf. 

Finally, the Baxarian-Austrian dialect is sjiokcn tliroughout the 
gu*ater part of the kingdom of Bavaria (i.e. east of the and a 
lin(‘ drawm Irom tin* point where the Lech joins the Danube to tiu* 
sources ol the rivers Klster and Mulde, this being the Ea,st Franconian 
border-line), m .Austria, western Bohemia, and m the (German 
linguistic “ islands ” embedded in Hungary, in Gottschee and the 
Sett<‘ and Predici ('onimimi (cf. above) 

' Cf. (*. Ntirreiilu rg, “ Lautvcrschicbung.sstufc des Mittelfran- 
Ivischen ” {Beihage, ix. 371 ff.) ; R, Heinzel, Gcschichtc der niederfran- 
hischen Ges(hd/tsspra(he (Faderborn, 1874). 

“ This is also the,^dialect of the so-called Siebenbiirger Sachsen. 

^ Cf. E. Sievers, Oxfotder Benediktincrregcl (Halle, 1887), 
p xvi. ; J. Meier, Jolande (1887), j)j>. vii. 11.; O. B<)hme, l.c. 

J). ('to. 

■* Lower Hes.se (the northern and eastern part.s) goes, however, 
111 many resjiects its ow'n w'ay. 

^ Gil the High German dialects cf. K. Weiuhold, Alemannischc 
(tuunuiatik (Berlin, 1863) ; F. Kauilmanii, Gcschichtc der schwd- 
hi.sihni M undart (Strassburg, 1870) ; E. Haendcke, Die mundartlichen 
r.lcmcntc in den elsassisihoii Vrknnden (Strassburg, 1804); K. 
Weinliold, Gianimatik (1867); J. .A. Schmeller, Die Mund- 

aitcn Tiaierns (Munich, 1821); J. N. Schw'iibl, Die altbairischen 
Miindatten (Munclien, 1003); O. Brenner, Mundarten und Sehrift- 
sphuhe 111 Uavein (Bambi'rg, i8i>o) ; J. Schatz, Die M undart von 
Dust (Strasslnirg, 1807) ; J. W. Nagl, I>er Vocalismus der bairisch- 
osteneiihisihen Mundarten (i8go-i8qi) ; W. Gradl, Die Mundarten 
Westhohniens (Munich, i8q6) ; F. I.es3iak, " Die Mundart von Pernegg 
in Ivarnten ” (F.uil and Braune, Beitrdge, vol. xxviii.). 


The Old High German I^eriod 

The language spoken during the Old High German jicriod, that 
is to say, down to about tin* year 1050, is remarkable for the fulnes.s 
and richness ot its vowel-sounds in word-stems as well as in inflections. 
Cf. elilenti, Elend ; luginari, Liigner ; karkari, Kerker ; menniskono 
slahta, Menschengeschlerht ; herzono, Herzen (gen. pi.) ; furisto, 
vorderste ; hartost, {am) hdvtcsten ; sibunzus, siebzig ; ziohemes, (wir) 
ziehen ; salbota, (cr) salbte ; gaworahtos, (du) wirkiest, &c. Of the 
consonantal changes wdiich took place during this period that ol 
the .spiiant th (preserved only in English) to d (werthan, werdan ; 
theob, deob) deserves mention. It spread from Ujiper Germany, 
where it is noticeable as early as the 8th century to Middle and 
finally, in the nth and i2tli centuries, to Low Germany. Further, 
the initial h in hi, hti, hr, hw (ct. hwer, wer ; hreini, rein ; hlahhan, 
lachen) and w m wr {wrecceo, Recke) disajipcared, this change also 
starting in Upper Germany and spreading slowly north. The most 
im|>ortaut vowel-change is the so-called mutation (Umlaut),^ that 
IS to say, the qualitative change of a vowel (cxcujit i) in a stem- 
syllable, owung to the influence of an i or j in the following syllable. 
This process commenced in the nortli where it seems to have been 
already fully developed in Low German as early as the 8th century. 
It is to be found, it may be noted, in Anglo-Saxon, as early as the 
6th century. It gradually worked its way .southwards to Middle 
and Ujij^er Germany w'here, how'ever, certain con.sonants seem to 
have jirotccted the stem syllable from the influence of i m a following 
.syllalile. Cf., for instance, Modern High German drucken and 
dnicken ; glanben, kaufen, Haupt, words winch m Middle German 
dialects show mutation. Oiihograpliically, however, this process 
is, during the first period, only to be seen m the change of « to r ; 
from the loih century onwards there are, it is true, some traces 
of other changes, and vowels lik(i u, 0, ou must have already been 
affected, otherwise we could not account for the mutation of these 
vow^els at a period when the l aii.se of it, the i or /, no longer existed. A 
no le.ss imjiortant change, lor it hcljied to dittcreiitiate I ligh from I^w 
(ierman, was that of (k*rmanic e.^ (a closed ^-.souiid) and d to diph- 
thongs m Old High (Jerman, wiiile Busy w'ere retained in Old Low- 
German. Cf. O.H.G. her, hear, hiiir, O.L G. her\ O.H.G. fuoz, O.L.G. 
fdt. TIu' final result w'as that in tlie loth ci'utury le (older forms, ia, 
ea) and uo (older ua, oa in /Memannic, ua in .SoiitJi Frcinconian) had 
as.serted themselves throughout all the 1 1 igli German dialects. Again, 
while in Old High German the older dijihtliongs ai and an were pre- 
served Anei and ou, unless they hajiiH'iiccl to stand at the end of a word 
or w’crc followed by certain consonants {h, w, r in the one case, and 
h, r, I, n, th, d, t, z, s in the other ; cl. zeh from zihan, zbh from 'jiohait, 
verld$,&c ), the Old J.^)W'(ierm.iii show's throughout the mouophthong.s 
e (in Middle Low- Gorman a closed sound) and 6 (cf. O.LG. stcu, 
oga). Thc.se monojihtlioiigs are also to be hiiard iii Rhenish Fran- 
conian, the greater jiart of East F'ranconian and tlio Upper Saxon 
and Silesian dialects ol modern times (cf. Stem : Steen or Stan ; 
laufen : lofen or lopen). 

Of the dialects enumerated abo\'e, Bavarian and .Alemannic, 
High and Rlienish Franconian as w'cll as Old Saxon are more or 
k'ss represented in the literature ot the first period. But tills litera- 
ture, the chief monuments of which arc Otfrid’s Evangelienhuch 
(in South Franconian), the Old Saxon Heliand (a life of Christ in 
aUitcrativc verse), the translation of Tatian's Gospel Harmony 
(East Franconian) and that of a theological tract by Bi.shop Isidore 
of Seville and ol jiarts ot the Bible (Rlienish Franconian), is almost 
exclusively theological and d idactic in character. One is conscijucnily 
inclined to attach more \'aluc to the scanty remains of lh(; Hilde- 
brandslied and some interesting .and ancient charms. The didactic 
.spirit .again perv.adcs the translations and comment.aries of Nolkcr 
ot St Gall in the early part of the nth century, as w'oll as a pana- 
ihrasc of the Song of Songs by an abbot Williram of Ebensberg a 
ittle later. Latin, however, i-eigned supreme throughout thi'^^ 
period, it being the language of the charters, the lawrbooks (there is 
nothing in Germany to compare with the laws of the Anglo-Saxons), 
of science, medicine, and even poetry. It is thus needless to say that 
there was no recognized literary language (Schriftsprache) during 
this jieriod, nor even any attempt to form one ; at most, we might 
speak of schools in the large monaslcrics, such as Reicheiiau, St 
Gall, Fulda, w'hich contributed to llie spread and acceptance of 
certain orthographical rule.s. 

The Middle High German Period 

The following are the chief changes in sounds and form.s^ which 
mark the development ol tlu‘ l.anguagc in the Middle High German 
period The ortliography of the MSS. revc.als a much more extensive 
employment of mutation {Umlaut) than was the case in the first 
period ; w'e find, for instance, as the mutation of o, o, of 6 , or, of m, iu 
{ii), of uo, He, of ou, ou and eu (cf. holer, hirse, hiuser, gUets, hbume), 
although many scribes, and more especijilly those of Middle and 
l^w German districts, have no special signs for the mutation of 
w, M and o. Of special interest is the so-called “ later (or weaker) 

® Cf., for a hypothesis of iw'o Umlautsperioden during the Old High 
German time, F. KaufTinann, Gcschichte dei schwdhischen Mundart 
(Strassburg, i8t)o), S. 152. 
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mutation ’’ {jungerer oder schwachevcY Umlaut) of d to a very open e • 
sound, which is oiien written d, Cf. mdhte (O.H.G. mahti)^ mdgedo 
(O.H.G. magadi). I'lic earlier mutation of this sound produced an 
e (^), a closed sound {i.e. nearer t). Cf. geste (O.H.G. gesti). 

The various Old High German vowels in unstres.sed syllables were 
either weakened to an indiffi'rent e sound {geben, O.H.G. geban ; 
bote, O.H.G. bolo ; sige, O.H.G. sigu) or disappeared altogether. 
The latter phenoiuenon is to bt^ observed after / and r, and partly 
after n and m (cf. ar(e), O.H.G. aro ] zal, O.H.(i. zala \ wundern, 
O.H.G. wiintarou, &c.) ; but it l)y no means took place everywhere 
in the .same degree and at the same time. It has been already 
noted that tlic Alemannic dialect (as well as the archaic poets ol 
the German national epic) retained at least the long unstressed vowels 
until as late as the 14th century {gemarterot, gekriuzegdt, &c.), and 
fwow and Muldle German preserved the weakened e sound in many 
cases where Upper German dropped it. In this period the beginnings 
arc also to be .seen in Low and Middle German (Heinrich von Veldeke 
shows the first traces of it) of a proce.ss which became of great j 
importance for the formation of the Modern German literary Ian- j 
giiage. This i.s tlie lengthening of originally .short vowels in open j 
syllables,' for example, in Modern Higli (ierman Tdges, Weges, lobe ; 
(Middle High German tdges, wvges, lobe). In Austria, on tlie other ; 
hand, there began as far back as the first hall of the 12th century 1 
another moveinenf ot equal importance for Modern High German, 1 
namely, the conversion of the long vowels, ?, n, il, into ei {on), an, : 
on (<!«).“ It is, therelore, in MSS. written in the .south-east that we . 
line! forms like zeit, latitev {lotev), hente, t'ce., for the first time. With i 
the exception of Low German and Alemannic— Swabian, however, ; 
lollows in this respect tlie majority — all *he German dialects par- ' 
licipated in lliis change between the J4th and lOth centuries, 
.ilthoiigh not all to the same degre(\ Thc^ cliange was porliajis 
.issisted by the influence of the literary Linguagt* whicli had recognized 
the new sounds. In liiiglaud the same process has led to fhe 
modern pronunciation of time, house, Ac., and in Holland to that of 
tiid, huts, Ax. F. Wrede (Zeiischrift fur dcnisihcs Altevtum xxxix. 
257 ff.) has suggested that the explanation of the change is to be 
sought in the apocope and .syiicojie ol the final e, ami the greater 
siress which was in consequence put on the stem-syllable. The 
tendency to a change in fhe opposite direct ion, namely, the narrowing 
of diphthong.s to monophthongs, is to be noticed in Middle (ierman 
dialects, i.e. in dialect.s which re.sisted flu? apocope of the final c, 
where ie, uo, tie become #, u, m ; thus we have for Brief, hnf, for 
huou, hun, for brUeder, bruder, and this too was taken over info the 
Modern High (ierman literary language.'* 

No consonantal change was .so wide.spread during this period as 
that of initial s to sch before I, u, m, w, p and i, Cf. slingeu, schlingen ; 
swer{e)u, schivoreu, &c. The forms scht- and sdip^ are often to bo 
met with in Alemannic MSS., but they were discarded again, al- 
though modern German recognizes the pronunciation schp, scht.^ 
With regard to changes affecting the inflections of verbs and nouns, 
it must sullice here to point out that the weakening or disappearance 
of vowels in iinstres.sed syllables necessarily affected the characteristic 
endings of the older language ; groups of verbs ami sub.stantives 
which in Old High German were distinct now become confused, 
rids is best seen in the ca.se of the weak verbs, where the three 
Old Iligli (human classes (ci. nerieu, salbon, dagen) were fused into 
one. Similarly in the declensions we find an im'reasing tcmlency of 
c(*rtain forms to Influence sub.stantives belonging to other classes ; 
there is, for instance, an inerea.se in the number of neuter nouns 
taking -cr (-ir) in the plural, and of tho.se which .show mutation in 
the plural on the model of the i- stems (O.H.G. gast, pi. gesti \ cf. 
forms like ban, beune ; hah, hehe ; wald, welde). Ot changes in 
syntax the gradual decay in the use ot the genitive ca.se d«*pendent 
on a noun or governed by a verb (cf. con.structions like cine brunne 
rates guides, or des todes ivilnschen) towards tin' end of the period, 
and also the di.siippcarance of the Old High (ierman sequence ot 
tenses ought at least to be mentioned. 

In the Middle High German period, the first cla.s.sical jieriod of 
German poetry, the German language made great a<lvances as a 
vehicle of literary expression ; its power of expression was increased 
and it ac<piireil a beauty of style hitherto unknown. Tins was the 
jieriod of the JMinnesang and the great popular and court epics, of 
Walther von dor Vogeiweide, Hartmann von Aue, Wollram von 
K.schenbach and (iottfried von Stra.ssburg ; it was a period when 
literature enjoyed the fostering care ol tlie loiirts and the nobility. 
At the sanu* time German pro.se celebrated its first triumphs in the 
sermons of Bert hold von Kogensbiirg, and in the mystic writings 
and .sermons of Meislcr Eckhart, Taiiler and others. History (Eike 
von Rej)kow’s Weluhronik) and law {Sachsenspiegel, Schaual>enspiegel) 
no longer despised the vernacular, and from alxiut the middle of 
the 13th century German becomes, in an ever- increasing percentage, 
the language of deeds and charters. : 


' Cf. W. Wilmanns, Deutsche Grammatik, i. (2nd edition) pj;. j 
300-304. ! 

® Wilmanns, l.c, pp. 273-280. It miglit be mentioned that, 1 
in Modern High German, these new diphthongs are neither in .spelling 
nor in educated pronunciation distinguished from the older ones. j 
** Cf. Wilmanns, pp. 280-284. * Ibid. pp. 129-1^2. j 


It has been a much debated question how far Germany in Middle 
High German times pos»os.sed or a.spired to pos.sess a Schriftsprache 
or literary language.® .\boiit the year 1200 there was undoubtedly 
a marked tendency tow.inls a unification of the literary languago 
on the part of the more careful jioets like Walther von der Vogelweiile, 
Hartmann von Aue and Gottfried von Strassburg ; they avoid, 
more particularly in their rhymes, dialectic peculiarities, such as the 
Bavaiiaii dual forms es and enh, or the long vowels in unstressed 
syllables, retained in Alemannic, and they do not make n.se of 
an'.haic words or forms. We have thus a right to .speak, if not of a 
Middle High (jerman literary language in the widt'.st sense of the 
word, at least of a Middle High Gtxinan Diihtetsprache or jioetic 
language, oil an Aloinannic-Franconian basis. Whellu'r, or in how 
far, this may have affected the ordinary speech of the luibilily or 
courts, is a matter of conjecture ; but it had an undeui.ible iufliK'iicc 
on Middle anil Uiw German poets, who endeavoured at least to ii.se 
High German forms in their rhymes. Attempts wen* aLo made in 
Low (Herman di.stricts, though at a later stage of this period, to unify 
the dialects and rai.se them to tlie level ol an accepted literary lan- 
guage. It will be shown later why these attempts were im.succes.slul. 
lJufoiiun.itely, however, the efforts of the High German poets to 
lorm a uniform language wi'n* also sliortlived ; by the end ot the 13th 
century the Dichtcrspraihe had disapjieared, and the dialects again 
reigned supreme. 

Modkrn High (HhKM.vN 

Although the Aliildle High German period had thus not .succeeded 
in effecting any jiernianeut advance m the direction of a unilorm 
literary language, the desire for a cf*rtain degrei* of uuiforuiity w-'a-s 
never again entirely lo.st. At the close of the 1 3th ceiitui y Uti'iature 
had pas.sed from tlie haruls of the nobility to tho.se of tlie middle 
classes of the towuis ; the number of wi iters ivho ii.sed the (Herman 
tongue rapidly increased ; later the invention ot jiriiiting, the in- 
creased efficiency of the schools, ami above all tlie religious movement 
of the Reformation, contributed to awakening tlie desire of being 
under.stood by those who stood outside the duilei tic community of 
(ho individual. A single authoritative form ol writing and .sjx'lling 
w.is felt on all sidt s to lie particulaily nixessary. 'I'Jiis was found in 
tlie language used otficially by the various chanceiies {Kuiizleie)!), 
and more especially the imperial chancery. Sinci* the days ot 
Charles IV. (1347-1378) the latter had .striven after a certain uniform 
language in the documents it issued, and by tlie time of Maximilian J. 
(i4<)j 1519) all its oilu'ial documents w'ore characterized hy jiretty 
iniicii the .same phonology, forms and vocabulary, in whatever j)art 
of (Germany tlu’y oiiginatcd. And umler Maximilian's succe.s.sor, 
Charles V., the conditions remained preliy much the same. The 
fact that the seat ot the imjierial chancery liad for a long time been 
111 Fragile, led to a mingling of Upper and Middle German .sounds and 
inflections; but when tlu* crown came with Fredtuu k HI. (1440- 
1403) to the Habsburgs, the Uppt'r tHerman <*lements wrro con- 
siilerably increased. The chancery of tin* Saxon electorate, whose 
terriuny was exclusively Middle CHerman, had to some extent, 
under the lallaence of the imperial chaiRcry, allowed Upjw^r (Hiuiiian 
charai li'ristics to influence its official laiigirige. 'fins is cle.irly 
marked in Hut secord half of tlie 15th centuiy, and ahoul the yi‘ar 
1500 there was no esseitial diflercnce hi'iweeii the lai^guages ot (he 
two chanceri<*s. Thuringia, Silesia and Brandeiilnirg soon followed 
Sint, and even I ow (Hernicii could not ultimately resist the accepted 
High (Herman not. 1 Lion (a, 0, il, u, ie, Ac.). We have heir vt*iv 
favourable couditions for the creatuni of a uniform literal y language, 
and, as has already been said, the tendency lO tollow these aidhorities 
is clearly marked. 

In tlu* midst of this development arose the imposing ligun* of 
Luther, who, although by no means the originator of a common 1 iigh 
German .speech, heljied vc^ry materi.dly to e.stabli.sh it. He deliber- 
ately chose (cf. the often quoted passage in his Tischtniev, ch. 69) 
the language of the Saxon chancery as the vehicle ot his Bible 
translation and siibsefpu'utly of lii.s owm writings. The diflereiices 
lu tween Luther’s usiige ami that of the chancery, in phonology nnd 
inflection, an: small; s*iU he .shows, in his writings subsf*(|uent to 
1524, a somewhat more pronounc<*d tendency Imvards Middle 
(Herman. But it is noteworthy that he, like tlu* chancery, retained 
tlie old vowel-change in the singular and plural of I lie preterite of the 
strong verbs (t.r. stcig, stigen \ starb, stuifwn), altlioiigh before 
I.uther’s time the uniformity of the mod<*rn j>referite hail aheady 
begun to show itself heie and tlu're. The adoption of the hniguage 


® C'f. K. I^chmann, Kleinere Sihriften, i. p. i 9 i tf. ; Mulleiihotf 
and Scherer’s Denhmukr {3rd ed.), 1. p xxvii.; H. Paul, Gat> cs eine 
mhd. Schriftspraihe ? (Halle, iH/j) I G- Bchaghel, Zitr bnige nach 
einer mhd. Schriftspraihe (Basel, i.SSGj (U.f. Paul and Braunc’s 
Beitrdge, xiii. p. 464 tf.) ; A. Socm, Schriftsprache xind Dialekte 
(Ileilbronn, i888) ; H. Fischer, Zur Gesihuhte des Mittelhoch- 
deutschen ( J'iibingen, 1889); (). Bv\\VLg\\ii\, Sihriftsprache uiid Mund 
art (Giessen, i8t>6) ; K. 7 ,wu*rziua, Bcobachtungen zum Reimgebram h 
Hartmanns nnd Wolframs (Halle, i8<j8) ; S. Singer, IHe mhd. Si.hn ft- 
sprache (1900) ; C. Kraus, Heinrich von Veideke uml die mhd, 
Dichterspraihe (HaDe, 1899); G. Roethe, Die Reimvorreden des 
Sachsem^ptegels (Beilin, 1899) ; H. Tumjx'I, N iederdeutsche Studien 
(1898). 
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of tho chancery gave rise to the mixed character of sounds and 
forms whicli is stul a feature of tho literary hinguago of Germany. 
Thus the use of the monophthongs i, a and 5 , instead of the old 
diphthongs w, mo and He, comes from Middle Germany ; the forms 
of the words and the g(*nder of the nouns follow Middle ni.ther than 
Ifpper German usage, wherens, on the other liand, the consonanlal 
system {p to pf : d to t) betrays in its main features its UpiM*.r 
German (Bav irian- Austrian) origin. 

The language of Luther no doubt shows greater originality in its 
style and vocabulary (cf. its influence on Goethe and tho writers of 
the Sturm und Drang), for in this resj>cct the cluincery could obviou.sly 
afford him but scanty help. His vocaludary is drawn to a great 
extent from his own nativo Middle German dialect, and the fact 
th.it, since tfie 14th century, Mkhlln German literature (cf. for in- 
stance, the writings ot the ('.erman mystics, at the time of and 
subsmjiient to Eckhart) had exfrrcisnd a strong influence over Upp<‘r 
Germany, stood him in good stead. Luther is, therefore, strictly 
s])eaklng, not the father of tlie modem GiTinan literary language*, 
but he forms the most important link in a chain of development 
which begiin long before him, and did not reach its final stage until 
long after him. To infer that Tmther's language made any nijiid 
con(|uest of Germany wonld not be correct. It was, of course, 
immediately acceptable to tJxe eastern part of the Middle German 
district (Thunngui and Sih-sia), and il did not find any great difficulty 
in pemdrat ing into 1 ,ow Germany, at least into the towns and district s 
lying to the exist ot tlie Saale and Elbe (Magdeburg, Hamburg). 
One may say tliai about tlic middle of the lOth century Luther'.s 
High German was tho language of tJie chanceries, ai)Oui 1600 tlie 
language of the pulpit (the last Bible in I^w German ivas printed at 
(jROSlar in 1621) and the printing presses. Thus the aspirations of 
Low Germany to have a Iiti*rary language of its own wi^re tit an carlv 
stage crushed. Brotestaut Switzerland, on the other hand, resisted 
the “ uncoimnon new (ierman ” until well into the lylh century. 
It was also natural that the (‘ntholic I.ovvcr Kliine (Cologne) aiul 
Catliolic South GtTinany held out against it, for to adopt the languagt* 
of the refoimcr wriuld liave .seemed tantamount to oftenng a helping 
hand to Pnitcstant ideas. At the same time, geographical and 
jiolltical conditions, as well Jis the pronounced character ol the Upper 
German dialects, formed an important olistacle to a speedy imifica- 
tiou. South (iernian grammarians of the ibih century, .such as 
Laurciitius Albert u.s, raise a warning voice against those wlio, 
although far distant from the proper use of words and tl*e tiue 
pronunciation, venture to teach nus puriotes Gerwanos, namely, the 
upper German.s. ! 

1593 J- IB‘lber, a Swis.s .schoolmaster and notary, .spoke ot three | 
.separaie dialects as being in use by the printing pressc?s : ‘ ( i ) 
MitteUeutseh (tho languagt' of the printers in J.AUpzig, Erfurt, Nurem- 
btrg, Wfirzburg, Frankfort, Mainz, Spires, Stra.ssburg and Cologne ; 
at llie bist mentioned place in tlie <‘veut of their attempting to 
print Oher- Teutsc/i) ; (*) Donmn'sch (the jirinters’ language m South 
CUn'inaiiy, but limiteil U> Bavaria and Swabia proper -lieR' more 
particularly the Augsburg idiom, which was considered to be par- 
ticularly zirHich) ; (3) llOihst Ueiniu h, which corresponds to Swiss 

German. Thus in the ibth century Gonnanv w'as still far from real 
unify m its latigua^^i ; but to judge from the number and the 
geographical position of tho towns which printed in Mitteldentsih 
it is protty clear wiiich idiom would ultimately pre<loinin.i1e. During 
the 17th cenliiiy men like M. Opitz {linch von drr dettt<i(hcn Pocterev) 
and J. G. Scholh'lius {Teutsche Sprnrhhunst, 1^141, and Von der 
ienPthen SprachMtinst, rf)b3), together with liirguislic societie.s 
like tlie Pruchthringende Geseitsf haft and the Nuremberg PegniUordrv, 
did a great dcsal to purify tlie German language from loreign (espei i- 
ally I 'reiich) elements ; they insisted on the cUxims of tJic vernacular 
to a place beside and even above Latin (in 1687 Christian Thomasiiis 
held lor the first time lectures in the German Linguage at the uni- 
versity of Leipzig), and they established a finn grammatical basis 
for Luther’s common language, \vhich o.spcciaUy in the hymnals 
had become modernized and more uniform. About the middle of 
the 17th century the* rlisparity between the vowels of the .singular 
and plural of the preterite of tho strong verbs practically ceases ; 
Under East Middle Cierman inibience tho final s is rcsloriHl to words 
like Kntdte, Jnde, Pfaffe, which in South tierman had been Knah, itc.; 
the mixed declension {Phre, P.hren ; Schmrrz, Schfnereen) was 
established, and the plural in -rr was extended to Home masculine 
nouns { Watd, IV Met) ; the iwe of the mutated sound has now 

* I’or literature bearing on the complicated cjuesfion of the 
DiHrkerspuukfiti, leaders are referred to the article “ Neuhoch- 
dotttsche SchriftspracJie,” by W. Scheel, in Bethge's Prgehmsse . . . 
der germanistU^'km Wissenschaft (1902), pp. 47, 50 f. Cf. also K. von 
Bahdor, Gt^mndfdgen des nhd. Lautfivsteinx (1890), pp. 15 ft. 

“ A (ierman Pritintei mentions as an es.sential (Uiality in a beautiful 
woman : “ die red dort her von Swaben." 

• Cf. for a detailed disc iission of the noun declension, K. Boiimga, 
Die fintwit^kelung drt mhd. Substaniivflexwn (Leipzig, 1890) ; and, 
nxore particularly for the masculine and neuter nouns, two article.s 
hy n. Molz, “ Die Sii bst ant ivfl exion .seit mhd. Zett," in Paul and 
Braiine’s Beitrdge, xxvii. p. 209 if and xicxi. 277 ff. For the changes 
in the gender of nouns, A. Ikilzm, Gesckhchtywaudel der Substantiva 
im Det:ts(hen (I lildesUeiin, 1003). 


become the rule as a plural sign (Vaier, Baume). How difficult, 
even in the first half of the i8th century, it wxis lor a Swiss to write 
the literary language which Luther had established is to be seen 
from the often quot<*d words of HaUcr (1708-1777) : I am a Swiss, 
the (Jernian language is strange to mo, and its choice of words w'as 
almost unknown to xne.‘' The Catholic south clung firmly to its own 
literary language, based on the idiom of the imperial chancery, 
which was still an influential force in the 17th century or on local 
dialects. This i.s .apjiarent in the writings of Abraham a Sancta 
Clara,'* who died in 1709, or in the attacks of the Benedictine monk, 
Augustin Dornblutli, on the Meissner Schiifisprache in T755. 

In the 18th century, to which these names have introduced us, 
the grammatical writing.s of J. C. Gottsched [Deutsche Sprachkunst, 
1748) and J. C. Adelimg [Grammaiisch-hritisches WOrterhuch der 
hochdeiilschen M undart, 1774-178^) exercised a decisive and far- 
reaching influence. Gxjttsclied took as his basis the spoken languag<* 
[Umgangsspraihe) of tho educated clas.sos of Upt>er Saxony (Meissen), 
which at this time approximated as nearly as possible to the literary 
language. His Grammar did enormous services to the cause 01 
unification, ultimately winning over the resisting siiiitli ; but he 
canied his purism to jiedantic lengths, lie would tolerate* 110 archaic 
or dialectical words, no unusual forms or constructions, and conse- 
seqiicnlJy made the language unsuited for poetry. Meanwhile an 
interest in Old Gorman literature was being awakened by Bodmer ; 
Herder set forth b(‘tter ideas on the nature ol language, and msist(*d 
on the value of native idioms ; and the Sturm und Drang led by 
(ioethc encouraged all individualistic tenclenci''S. All this g.ave rise 
to a movement counter to Gottsc*li(‘(rs absedutism, whicli resnlb'd 
in the revival of many obsolete German words and forms, tlie.st* being 
drawn partly from Luther's Bible tran.sl.iHon (cl. V. Helm, “ Goethe 
und die Spracho dcr Bibel,” in the Goethe-Jahrbuih, viii. p. 187 fl ), 
partly from tho older language and jiartly from the vocabulary 
peculiar to different social ranks and trades.** The latter is still 
a source of linguistic innovations. German literary style underwent 
a similar rejuvenation, for wo are on tho threshold of the second 
classical period of German lilerature. It had strengthened Gott- 
sched's hand as a linguistic reformer that the eariicu- leaders ot 
German liti'ratiiro, such as Gellert, Klopstock and Lessing, wen* 
Middle Germans ; now Wk'land's infiiumce, which was particularly 
strong in South (»ermany, helped materially towards tlie establish- 
ment of one accepted literary language throughout all German- 
.spiiakmg countries ; and the movement 1 caches its culmination witlj 
(^ot'llio and Schiller. .\t tho same lime this unification did not 
imply the creation of an unalterable standard ; for, just as the lan- 
guage of 0 ]jilz and Schottelius difT<‘re<l from that of Luther, so 
although naturally in a lesser degree — the literary language of our 
day differs from that of the classic writers of the 18th ciMitury. 
Local pecuHaritie.s are still to be met witli, as is to be seen in tin* 
modern iierman literature tliat emanate.s from Switzerland or 
Austria. 

But this unity, imperfect as it is, is limited to the literary language. 
The differences arc much more sharply accentuated in the Umgangs- 
sprache,'^ whereby we understand the language as it is spoken by 
educated people througbout Germany ; this is not only the case 
witli regau! to pronunciation, althoiigli it is naturally most noticeable 
hcix*, but also with regard to the choice of words and the construction 
of sentences. Oimpnred witli the times of Goothi? and Schiller a 
certain advance towards unification has undoubtedly been made, 
but the differences between noitli and south are still very great. 
Tills Is particularly noticeable in tlie pronunciation ot r — either the 
uvular r or the r jiroduced by the tip ol tlie tongue ; of the voiced 
and voici'less stops, h, />, d, t, g ami k ; of tlie 5 sounds ; of the 
diphthongs ; ol the long vowels e and oi, »S'C. (cf. W. V’ietor, German 
Pronunciation, 2nd ed., 1890). The question as to whether a unified 
pronunciation {Einheituussprache) is desirable or evc*n possible has 
occupied tho attention of acad<*mies, scholars and the educated 
jmblic during vi*cent years, and in 1898 a commission made up of 
scholars and theatre directors drew up a scheme of pronunciation 
for use in the royal theatres of Prussia.^ This scheme has since been 
recommended to all German theatres by the German Bikhnenvertin . 
Desirable as such a uniform pronunciation is for the national theatre, 
it is a much debated question how far it should be adopted in the 
orcimary speech of everyday life. Some scholars, such as W. Braune, 
declared themselves strongly in favour of its adoption ; ® Braune’s 

♦ Cf. C. Blanckcnburg, Siudien Uher die Sprache Abrahams a S. 
Clara (Halle, 1897): H. Strigl, “ Einiges fiber die Sprachc dos 1 *. 
Abraham a Sancta Clara [Zeitschr. /. deutseke Wortforschung, viii. 
20f) ff.). 

• Cf. F. Klugts Etymologisches Worterbuch (6th ed.), pp. 508 ff. 
One can speak of : Studenten-, Soldaten-, Weiamanns-, Bergmanns-, 
Drtickef-, Juristen-, und Zigeumr sprache, und Botwolsch, Cf. 
F. Kluge, Die deutsche Studentensprachc (Strassburg, 1894) ; Botwelsch 
i. (Strassburg, 1901) : R. Bcthge, Ergebnisse, &c., p. 55 f, 

* Cf. H. Wunderlich, Unsefe Umgangssprache (Wc-imar, 1894). 

’ Cf. Th. Siebs, Deutsche Biihnenaussprache (2iid ed., Berlin, 1901), 
and file .same writer's Grundzuge der Biihnensprache (1900). 

** W. Braune, Ober die Einigung der deutsrhen Aussprache (Halle, 
1 005I : and the review by O. Brenner, in the Zeiischrift des allgemein^n 
deutschen Sprachvereins, Beihcfte iv. 27, pp. 228-232. 
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argument being that the system of modem pronunciation is based 
on the spelling, not on the sounds produced in spcaldng. The 
latter, he holds, is only responsible for the pronunciation of -chs- as 
-As- in wachsen^ Ochsc^ &c., or lor that of sp~ and st~ in spielen^ stehen, 
&c. Other scholars, again, such as K. Luick and O. Brenner, warn 
against any such attempts to create a living language on an artificial 
basis ; ^ the Biihncudeutsch or “ stage-German ” they regard as 
little more than an abstract ideal. Thus the dticision must be left 
to time. 

ArTHORiTiRS. — General Literature'. J. (irimin, Gesihichte der 
deulsi.hen Sprache (Leipzig, 1848 ; 4th ed., i88oj ; \V. Scherer, Zur 
Geschichte dor deittschen Sprache (Berlin, 1868; 2nd ed., 3878); 
K. Forsteniann, Gc>chicht& des dcutschen Sprachstammes (Nordhauseii, 
1874-- 1875); O. Behaghel, Die deutsche Sprache (Leipzig, 

2nd ed., 1902) ; tlxe same, “ Geschichte der deut.schen Sprache," in 
T\aurs Grundriss der germanischen Philohgie (2nd ed.), i. pp. 650 II. ; 
O. Weise, Unsere detdsche Sprat he^ ihr U'erden uud ihr Wesen (Leipzig, 
1898); K. von Raiimer, Gesthiihtc der german is( hen Philoiogir 
(Munich, 1870) ; J. (irimm, Deutsdic Grammatik (<1 ■'*ols., vols. i.-iii. 
in new edition, 1870-1894)) ; Dieter, Laid- mid Pormenlehre dei 
a It germanischen Dialekte (2 vols., Leipzig, 1898-1900) ; F. Kanlfmann. 
Deutsche Grammatik (2nd ed., 1895) ; W. Wilmaims, Deulsclte 
Grammatik^ sc far, vols. and iii., 1 (Strassburg, 184)3-1906. vol 1., 
2ud ed., 184J7) ; O. Br4*un('r, Grundziige der gesthn hiliiken Grammatik 
der deiitschen Sprache (.Miinirli, i84)()) ; H. Lichteiiborger, Tlisioite 
de la langue allemande (l*aris, 1895). 

Old and Middle High German Period: W. Braune, A Ithot hdcAitschc 
Grammatik (2nd ed., Halle, i84ji) ; tlie .sanu-, Abriss der alt/uxh- 
dcntschen Grammatik (3rd ed., 14)00) ; F. Jlollhau.seii, Alt'idi hsisthes 
Elemental hack (lleidelberg, 184)9) ; W. Sohltiier, Ihiisr^nchungen nur 
Geschichte der altsdrhsichen Sprache, i. (Gbttingen, 1892) ; O. Schadts, 
AltdeuUihes W orierbuih (2iul ed., Halle, 1872-1S82) ; G. E. Graff, 
Althochdcutschcr Sprachschatz ((> vols., Berlin, 1834-1842) (Index by 
Massmann, 1846); E. Steiumeyer and E. Sieveis, AUhochdeutsthe 
Glossen (4 vols , llerliii, 1874^-184)8) ; J. A. Schmeller, Glossaritmi 
Sa.ronicufn (Munich, 1840) ; K. Weiuhold, M iiiclhorhdeutst he 
Grammatik (31 d etl., i*aderlx>rn, 1892) ; H. Paul, Miitelhochdeutsche 
Grammatik (5tli i‘d., Halle, 1900) ; V. Michels, MiUclhoihdenisthes 
Klementarhinh (rieiclelberg, 14900) ; O. Brermei, ]\! ittelhochdetAisilw 
Grammatik ed., Munich, 1894) ; K. Zwit'izina, “ Mittclhoch 
deutsche Studieii,’* in Zeitschvifl ftir deutsches Altcriam, vol.s. xliv. 
and xlv. ; A. Liibbeu, Mittelmedcrdeutsche Grammatik (Leipzig, 

1882) ; \V. Muller and F. Zarucke, M ittelhochdeutsches W'urierhwh 
(4 vols., Leij)7ig, 185.^-1866) ; M. Lexer, Miltelhochdeutsrhes Hainh 
wdrtcrbuch (3 \’ols., 1872-T87S) ; the .same, MiltclhochdeHisches 
Taschcnivortevbiich (8th ed., igo6) ; K. Sclnller and A. LiildK'n, 
MiUelmederdeutschcs Wortorbmh (6 vols., Bremen, 1875-1881); 
A. Liibben, MtUelniederdeutsihes Handworterbiuh (Nordeii, 3888) ; 
F. Seiler, Die Entivickelung der deutsch. Kultur im Spiegel dcsdcutsihen 
Lehnwofts (Halle, i., 1895, 2iid ed., 1905, ii., 1900) 

Modern High German' Period : K. SVulckcr, '* Die Entstehung der 
kursiicfasischeja Kanzlcisprachc " (m the Zextschrtft des Vereins fin 
kursorchsische Geschichte, ix. p, 349) ; the same, " Luthers Slellung 
zur kursachsischen Kanzleis])raclie " (in Germania, x's.viii. ])j). 191 If.) ; 
1 *. l*iet.sch, Martin Luther nnd die hoehdeulsche Srhrifispruche (Breslau, 

1883) ; K. Burdach, Die Kinigung dvr neuJuKhdeuisthen Sthriftsprnehv, 

(1883) ; E. Opitz, Die Sprache Luther •: (Halle, 1869) ; J. l.iither. Die 
Sprache Luthers in der Sepiemlwrbibel (llalle, 3887) ; F. Kluge, Von 
Luthei bis Lessing (Strassburg, 1888) (of. E. Schroder’s review in tlu* 
Gbttinger gelehrte Anzeiger, ^888, 249); TL Eiukert, Geschichte der 
neuhoindeutschen Schriftsprache bis zur ]\fitte des jS\ Jahrhunderts 
(1875) ; J. Kehrcin, Grammatik der deiUschen Sprache des rj. Ids jy. 
Jahrhunderts (Leipzig, 2nd ed., 1863) ; K. von Bahder, Grundlagen 
des nciihochd£utsc)icn Laiitsystems (Strassburg, 1890) ; B. Meyer, 
Einfiihrung in das dltcre Neuhochdeutsche (Leipzig, i8c)4) ; W. Scheel, 
Beitrage zur Geschichte der neuhochdcutschen Gemeinsprache in Kbhi 
(Marburg, itlgz) ; K. Brandslcttcr, DU Kezeption der neuhoch- 
deutschen Schriftsprache in Stadt und Lundschaft Luzern ; 

K. Burdach, Zur Geschichte der neuhochdeutscheii Scliriflspiaciie " 
{Porschttn gen zur dcutschen Phifologie, 1894) ; the same, “ Die Sprache 
des j ungen Goethe ^ [Verhandlungen der Dessauer l^hilologenver- 
sammlnng, 1884, p. 164 ff.) ; F. Kasch, Die Sprache des jungen 
Schiller (Dissertation, 3900) ; E'. Kluge, " Ober die EntsUdiuiig 
unscrer Sclirift.spniohe * (Beihcftc zui ZeiUchrift des allgemeincn 
Sprachvercins, Heft 6, 18494) ; A. Waag, Bedeutungsentwickelung 
unseres Wortschatzes (T-ahr, 1901), 

Mention must also be made otthe woric of tlie Geiman commission 
of the Royal Pnis&ian Acadeiiiy% which in 1904 drew up plains lor 
making an inventory of all German literary MSS. dating from belore 
the year 160c and for the publication of Middle High German and 
early Modem High German texts. This undertaking, which has 
maiie considerable progress, provide,s rich material for the study of 
the Koniowhat neglected period between the I4ih and 16th centuries ; 
at the same time it jiiovides a basis on wJiich a inonumeutal history 
of Modern High German may be built up, as well as for a Thesaurus 
linguae germanicae. (R. Pr. ) 

^ Cf. K. Luick, Deutsche Lauilehre mil besonderer BerUcksichtigung 
der Sprechweise Wiens und dev osUrreichischen Alpenldnder ^3904) ; 
O, Brenner, “ Zur Au.ssprachc des Hochdeutschen,*' l.c., pp. 218-228. 


GERMAN LITERATURE, Compared with other literatures, 
that of the German-speaking peoples pre.sents a strangely broken 
and interrupted course ; it falls into more or less isolated groups, 
separated from each other by periods which in intellectual 
darkness and ineptitude are virtually without a parallel in other 
Ehiropean lands. The explanation oi this irregularity of develop- 
ment is to be sought less in the chequered politicjd history of 
the German people — although that was ulten reason enough— 
than in the strongly marked, one might almost say, provocative 
character of the national mind as expressed in literature. The 
Germans were not able, like llitur partially latinized English 
cousins— -or even their Scandinavian neighbours — to adapt 
themselves to the various waves of literary intluence whicli 
emanated from Italy and bTance and sj)read with inesistible 
power over all Europe ; their literary liisl.or>^ has been rather a 
struggle for indejjenilcnl expression, a constant warring against 
outside forces, even when tlie latltT—like the inlluence ot l\nglish 
literature in the 18th ceiitur}’ and of Scandinavian at the close 
of the 19th— were liailed as friendly ami not liostile. Tt is a 
peciiliarily of German literalun; that iti those ages when, owing 
to its own poverty and iinpolcMice, it wa; reduced to borrowing 
its ideas and its poetic forms from other lands, it sank to the 
most servile imitation ; wdiilo the first sign ol n;tiiriiing health 
has invariably been the n^pudialion ol foreign inlluence and the 
assertion of tlu‘ right of genius to uiUrani moiled expre.ssion. 
'rhiis (ieniKiny’s periods of hu^rary orilorescence rarely <*oiiu idt‘ 
with those of other nations, and great I'.uropcan mo\einenls, 
like the Renais.sance, passed over her without producing a singl(‘ 
great poet. 

This chequered coiir.se, howfwc^r, renders the grouping of Ger- 
man literature and the task of the historian the easi(‘r. The first 
and simplest classifK'ation is that afforded by the various stage.s 
of linguistic development. In accordance w itli the three (li\'isions 
in the history of the High Ciernutii kmguagc, there is an Old High 
Ctcrman, a Middle Higli German ami a New^ High (ierman or 
Modern High German literary epoch. It is ol)\ioiJs, h^>we^Tr, 
that the last of these divisions covers too enormous a period of 
iiterar)^ history to be regarded as analogous to the first two. 
The present siirwy is consecjiiently divided into six main 
sections : 

J. The Old High (ierman Beriofl, including the literature of 
the Old Saxon dialec't, from the carlwst times to thiJ middle oi 
the nth century. 

IJ. 'I'he Middle High German Period, from the middle ol the 
3 Jth to the middle of the J4Lh century. 

HI. The Transition Period, from the middle of the 14th century 
to the Reformation in the i6th century. 

IV. The Period of Renaissance and Pseudo-classici.sni, Irom 
the end of the i 6 th century to the middle of the x 8 lh. 

V. The ('lassical Period of Modern (ierman litcratuie, from 
the middle of the 18th century to (ioethe's d^alh in 1832. 

VI. The Period from Goethe's d<^ath to tln^ present day. 

i. Thk Oi.d High (iKRM W ]*i:Kiob {c. 750 1030) 

(Jf all the Germanic races, the triljes with W'hich we ha\ e more 
particularly to deal liere were the latest to attain intellectual 
maturity. The (.ioths liad, centuries earlier, under their famous 
bishop Cliilas or Wulfila, posbe.s.sed the Bible in their \eniacular, 
the northern races could point to their luida, the (icrnianic 
tribes in l‘ 4 igland to a rich ami \9'rile Old I'inglish poetry, befort' 
a wTitten German literature of any cori.sequeiicit existed at all. 
At the same time, the.se continental tribes, in the (ipoch that Jay 
between the Migrations of the 5th century and the age of ('harles 
the Great, w'ere not without poetic literature of a kind, but it 
was not committed to waiting, or, at least, no record ol such a 
poctrj has come down to us. Its exisiem'e is vouched lor hy 
indirect historical evidence, and by the fart that the .sagas, out 
of which the (ierman national epic was welded at a later date, 
originated in the great upheaval of the 5th century. When the 
vernacular literature 'oegan to emerge from an unwritten state 
in the 8th century, it proved to be merely a weak reflection of 
the ecclesiastical WTitings of the mona.stcries ; and this, wdth 
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very few exceptions, Old High German literature remained. , poems on Old Testament subjects, are the poets of this time able 
Translations of the liturgy, of Tatian's Gospel Harmony (c, 835), to forget for a time their lugubrious faith. In the Ezzolied 
of fragments of sermons, form a large proportion of it. Occasion- | (r. 1060), a spirited lay by a monk of Bamberg on the life, miracles 
ally, as in the so-called Monsee Fragments^ and at the end of the | and death of Christ, and in the AnnoUed (c, 1080), a poem in 
period, in the prose of Notker Labeo (d. 1022), this ecclesiastical ; praise of the archbishop Anno of (Cologne, we find, however, 
literature attains a surprising maturity of style and expression. | some traces of a higher poetic imagination. 

But it had no vitality of its own ; it virtually sprang into j The transition from this rigid ecclesiastic spirit to a freer, 
existence at the command of Charlemagne, whose policy with I more imaginative literature is to be seen in the lyric poetry 
regard to the use of the vernacular in place of I-fitin was liberal i inspired by the Virgin, in the legends of the saints which bulk 
and far-seeing ; and it docilely obeyed the tastes of the rulers I so largely in the poetty of the 12th century, and in the general 
that followed, becoming severely orthodox under Louis the Pious, ■ trend towards mysticism. Andreas, Pilatus, Aegidius, Albanius 
and consenting to immediate extinction when the Saxon emperors ! are the heroes of monkish romances of that age, and the stories 
withdrew their favour from it. Apart from a few shorter poetic i of Sylvester and Crescentia form the most attractive parts of 
fragments of interest, such as the Merseburg Charms (Zauber- ; the Katserchronik (c. ii 30-1 150), a long, confused chronicle of 
spruche)j an undoubted relic of pre-Christian times, the Wesso- i the world which contains many elements common to later Middle 
brunn Prayer (r. 780), the MuspiUi, an imaginative description ■ High German poetry. The national sagas, of which the poet 
of the Day of Judgment, and the Ludwigslied (881), v/hich may I of the Kaiserchronik had not been oblivious, soon began to assert 
be regarded as the starting-point for the Gennan historical i themselves in the popular literature. The wandering Spielleiite, 
ballad, the only High (ierman poem of importance in this early . the lineal descendants of the jesters and minstrels of the dark 
period was the (jospel Book {Liber eimngeliorum) of Otfrid of ■; ages, who were now rapidly becoming a factor of importance in 
Weissenburg (c. 8oo-8yo). Even this work is more interesting ‘ literature, were here the innovators ; to them we owe the romance 
as the earliest attempt to supersede alliteration in German ’ of Konig Rather (c, 1160), and the kindred stories of OrendeL 
poetry by rhyme, than for such j)oetic life as the monk of Weissen- I Oswald and Salomon und Markolf {Salman und Moral f). All 
burg was able to instil into his narrative. Tn fact, for the only these poems bear witness to a new element, which in these years 
genuine po(‘try of this epoch we have to look, not to the High ; kindled the German imagination and helped to counteract the 
German but to the Low German races. They alone seemed austerity of the religious faith — the Crusades. With what 
able to give literary expression to the memories handed down I alacrity the (iermans revelled in the wonderland of the East 
in oral tradition from tlio 5th century ; to Saxon tradition we ' is to be seen especially in the Alexanderlied {c, 1130), and in 
owe the earliest (‘xtaiU iragrueul of’a national suga, the Lay | Herzog Ernst (r. 1180), romances which point out the way to 
of Hildebrand {Hildebrand shed, c. Soo), and a Saxon poet was the • another important development of German medieval literature, 
author of a vigorous allit(Tative ^•ersion of the Gospel story, the | the Court epic. The latter type of romance was the immediate 
Heliand {e.S^o), iim\ also of part of the Old 'IVst ament (GV«c.f/.v). | product of the social conditions created by chivalry and, like 
'Fhis alliterative epi(— for epic it may be called — is the one i chivalry itself, was determined and influenced by its French 
poem of this age in which the C'hristian tradition has been adapted 1 origin ; so also was the version of the Chanson de Roland {Rolands- 
to German po(‘tic needs. Of the existence of a lyric poetr\' we | lied, c. 1135), w'hich we owe to another priest, Konrad of Regens 
only know by hearsay ; and the drama had nowhere in Europe | burg, who, with considerable probability, has been identified 
yet emerged from its earliest piindy liturgic condition. Such | mi\\ ihc author o{ the Kaiserchronik. 

as it was, the vernacular literature of the Old High German j The Court epic was, however, more immediately ushered in 
period enjoyed but a brief existence, and in the loth and 1 uh - by Eilhart von Oberge, a native of the neighbourhood of llildes- 
centuries darkness again closed over it. The dominant “German” , heim who, in his Tristant {c. 1170), chose that Arthurian type 
literature in these ('enturies is in Latin ; but that literature is of romance which from now on was especially cultivated by the 
not without national interest, for it shows in what direction the poets of the ('ourt epic ; and of equally early origin is a knighth- 
German mind was moving, fhe Lay of Walter {Waltharilied, ' romance of Floris und Blancheflur, another of the favourite love 
c. 030), written in elegant hexameters by I’^kkehard of St Gall, ' stories of the middle ages. In these years, too, the Beast epic, 
the moralizing dramas of Hrosvitha(Roswitha) of Gandensheim, | which had been represented by the Latin Eebasis captivi, was 
the Eebasis captivi {c, (^0), earliest of all the Beast epics, and . reintroduced into Germany by an Alsatian monk, Heinrich der 
the romantic adventures of Riwdlteb (r. 1030), form a literature ; Glichezaere, who based his /^c/n/rar/ Fwr//.y (c. 1180)011 the French 
which, Latin although it is, foreshadows the future developments | Roman de Renart. Lastly, we have to consider the beginning 
of Cierman poctr\^ ' of the Minnesang, or lyric, which in the last decades of the 

12th century burst out with extraordinary* vigour in Austria 
JI. luE Midulk Hk.h (ierm.\n Period (1050 1350) South Germany. The origins are obscure, and it is .still 

(//) Early Middle High German Poetry,— liho beginnings of debatable how* much in the German Minnesang is indigenous 
Middle High German literature were hardly less tenUitivc than and national, how much due to French and Provencal influence ; 
those of the preceding period. The Saxon emperors, with their * for even in its earlit\st phases the Minnesang reveals correspond- 
Latin and even Byzantine tastes, had made it extremely ences with the contemporary lyric of the south of France. The 
dithcult to take uj) the thread where Notker let it drop. Williram freshness and originality of the early South German singers, 
of Kbersberg, the commentator of the Song of Songs {c. lo(y^), such as Kiirenberg, Dietmar von Eist, the Burggraf of Rieten- 
did certainly profit by Notker's <?xample, but he stands alone. { burg and Meinloh von Sevelingen, are not, however, to bo 
riie Church had nft helping hand to offer poetry, as in the more questioned ; in spite of foreign influence, their verses make the 
liberal epoch of the great Charles ; for, at the middle of the nth • impression of having been a spontaneous expression of German 
century, when the linguistic change from Old to Middle High • lyric feeling in the 12th century. The Spruchdichlung, a form 
German was taking place, a movement of religious asceticism, . of poetry which in this period is represented by at least two 
originating in the Burgundian monastery of Cliiny, spread across , poets who call themselves Ilerger and “ Der Spervogel,” was 
Europe, and before long all the German peoples fell under its ! less dependent on foreign models ; the pointed and satirical 
influence. For a century there was no room for any literature * strophes of these poets were the forerunners of a vast literature 
that did not place itself unreservedly at the service of the Church, which did not reach its highest development until after literature 
a ser\’ice w’hich meant the complete abnegation of the brighter had passed from the hands of the noble-born knight to those ot 
side of life. Repellent in their as('eticism are, for instance, the burgher of the towns. 

poems like Memento mori {c, 1050), Vom G/flw/>c«, a verse com- {b) The Flourishing of Middle High German Poetry , — Such 
mentary on the creed by a monk Hartmann (c. 1120), and a poem was the preparation for the extraordinarily brilliant, although 
on “the remembrance of death" {Von des lodes gehugede) by brief epoch of German medieval poetry, which corresponded 
Hcinreich von Melk (c. 1 150) ; only rarely, as in a few* narrative to the reigns of the Hohenstaufen emperors, Frederick I. 
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Barbarossa, Henry VI. and Frederick II. These rulers, by theh 
ambitious political aspirations and achievements, filled the 
German peoples with a sense of world-mission,^* as the leading 
political power in medieval Europe. Docile pupils of French 
chivalry, the Germans had no sooner learned their lesson than 
they found themselves in the position of being able to dictate 
to the world of chivalry. In the same way, the German poets, 
who, in the 12 th century, had been little better than clumsy 
translators of French romances, were able, at the beginning 
of the 13th, to substitute for French chansons de geste epics 
based on national sagas, to put a completely German imprint 
on the French Arthurian romance, and to sing German songs 
before which even the lyric of Provence paled. National epic. 
Court epic and Minnesang — these three types of medieval 
German literature, to which may be added as a subordinate 
group didactic poetry, comprise virtually all that has come 
down to us in the Middle High German tongue. A Middle High 
(icrman prose hardly existed, and the drama, such as it was, 
was still essentially Latin. 

'i'hc first place among the National or Popular epics belongs 
to the Nibelnngenlied^ wliich received its present form in Austria 
about the turn of the 12th and 13th centuries. Combining, | 
as it does, elements from various cycles of sagas — the lower I 
Rhenish legend of Siegfried, the Burgundian .saga of Gunther | 
and Hagen, the Gothic saga of Dietrich and Etz.cl — it stands out i 
as the most representative epic of German medieval life. And 
in literary power, dramatic intensity and singleness of purpose 
its eminence is no less unique. The vestiges of gradual growth — 
of irreconcilable elements imperfectly welded together — may 
not have been entirely effaced, but they in no way lessen the 
impression of unity which the poem leaves behind it ; whoever 
the welder of the sagas may have been, he was clearly a poet 
of lofty imagination and high epic gifts (see Niiielungenlikd). 
Loss imposing as a whole, but in parts no less powerful in its 1 
appeal to the modern mind, is the second of the German national ! 
epics, Giidrun, which was written early in the 13th century. 1 
This poem, as it has come down to us, is the work of an Auslrian, ! 
but the subject l)elongs to a cycle of sagas wliich have their 1 
home on the shores of the North Sea. It seems almost a freak | 
of chance that Si*‘gfried, the hero of the Rhineland, should occupy : 
so prominent a position in the Ntbclungenlt’ed, whereas Dietrich 
von Bern (i.e. of Verona), the name under which Theodoric the 
Great had been looked up to for centuries by the German people 
as their national hero, should have left the stamp of his person- 
ality on no single epic of the intrinsic worth of the Nibelungenlied, 
He appears, however, more or less in the background of a number 
of romances — Die Rabenschlacht, Dietrichs Uliuht, Aipharts Tod, 


native of Strassburg. Hartmann, who in his Erec and Iwein, 
Gregorius and Der arme Heinrich combined a tendency towards 
religious asceticism w ith a desire to imbue the worldly life of 
the knight with a moral and religious spirit, provided the Court 
epic of the age with its best models ; he had, of all the medieval 
court poets, the most delicate sense for the formal beauty of 
poetry, for language, verse and style. Wolfram and (lottfried, 
on the other hand, represent two extremes of poetic tempera- 
I ment. Wolfram’s Parzival is filled with mysticism and obscure 
spiritual significance ; its flashes of humour irradiate, although 
tliey can hardly be said to illumine, the gloom ; its hero is, 
unconsciously, a symbol and allegory of much w'hich to the 
poet himself must have been mysteriou.s and inexplicable ; in 
other words, Parzival— ecciA Wolfram’s other writings, WiUehalm 
and r//z/n 7 , point in the same direction - is an instinctive or, 
to use Schiller’s w'ord, a “ naive ’’ work of genius. Gottfried, 
again, is harflly less gifted and original, but he is a ])oet of a 
wholly different type. His Tristan is even more lucid than 
Hartmann's Iwein, his art is more objective ; his delight in 
it is that of the conscious artist who sees his w^ork growing 
under his hands, (iottfried’s poem, in other words, is free 
from the obtrusion of those subjective elements which ;ire in 
sf) high a degree characteristic of Parzival ; in spite of tlie tragic 
character of the story, Tristan is radiant and serene, and yet un 
contaminated by that tone of frivolity which the Renaissance 
j introduced into love stories of this kind. 

Parzival and Tristan are the two poles of the German ( ouit 
i epic, and the subsequent development of that epic stands under 
the influence of tlic three poets, Hartmann, Wolfram and 
Gottfried; according as the poets of the 13th century tend to 
imiLite one or other of these, they fall into three classes. 'I'o 
the followers and imitators ol Hartmann belong Ulrich von 
Zatzikhoven, the author of a Lanzelel (g 1195); Wirnt \'on 
Gra^enberg, a Bavarian, whose Wigalois (r. 1205) .shows con- 
.sidcrable imaginative power ; the versatile Spielmann, known as 
** Der vStricker ” ; and lleinrit h von dem I’urlin, author of an 
unwieldy epic, Die Krone the crown of all adventures," r. 1220). 
The fascination of Wolfram’s niysticism is to be seen in Der 
jungere Tiftird of a Bavariiin poet, Albrecht von Scharfenberg 
(c. 1270), and in the still later Lohengrin of an unknown poet ; 
whereas (iottfried von Strassburg dominates the Plorc loul 
Blanscheflur of Konrad Fleck (c. 1220) and the voluminous 
romances of the two chief poets of the later 13th century, RudoK 
von Ems, W'ho died in 1 254, and Konrad ^ on \Vur/.burg, w ho lived 
till 1287. Of these, Konrad alone carri(‘d on worthily the tradi- 
tions of the great age, and even his art, which excels within tin- 
narrow limits of romances like Die Ilerzenwere and Engelhard, 


Biterolf und Dietlieb, Laurin, &c. — ^^vhich make up what is becomes diffuse and wearisome on the unlimited canvas ol 
usually called the Ileldenbuch, It is tempting, indeed, to .see Der Trojanerhrieg and Partvnopier und Melinr. 
in this very unequal collection the basis for what, under more The most conspicuous changes whic h came over the narratiM* 
favourable circumstances, might have developed into an epic ’ poetry of the 13th century were, on the one hand, a sUady en- 
even more completely representative of the German nation ' croachment of realism on the matter and treatment of the epic, 
than the Nibelungenlied, i and, on the other, a leaning to didacticism. The subslitution 

While the influence of the romance of chivalry is to be traced : of the " history " of the chronic le for the confessedly imaginative 
on all the.se popular epics, something of the manlier, more stories of the earlier i)oet.s is to be .seen in the work of Rudolf ^ on 
primitive ideals that animated German national poetry passed Ems, and of a number of minor chroniclers like Ulrich \on 
cn^er to the .second great group of German medie val poetiy, Eschen bach, Berthold von Hcdle and Jans Enikel ; while for the 
the Court epic. The poet who, following Eilhart von Oberge’s growth of realism wo may look to the Pjafle Amis, a c ollection 
tentative beginnings, established the Court epic in Germany of comic anecdotes by “Der Strieker," the admirable peasant 
was Heinrich von Veldekc, a native of the district ol the lower romance Meier JJelmbrecht, written between 1236 and 1250 b^' 
Rhine; his Eneit, written between 1173 and 1186, is based on Wernher der Gartenaere in Bavaria, and to the adventures of 
a French original. Other poets of the time, such as Herbort Ulrich von Lichtenstein, as de.scribed in his Erauendiensi (1255) 
von Fritzlar, the author of a Liet von Troye, follow'ed Heinrich’s and Erauenbuch (1257). 

example, and selected French models for German poems on More than any single poet of the Court epic, more even than 
antique themes ; while Albrecht von Halberstadt translated the poet of the Nibelungenlied, Walther von der Vogelw'cidt* 
about the year 1210 the Metamorphoses of Ovid into German summed up in himself all that was best in the group of porlic 
verse. With the three masters of the Court epic, Hartmann literature W’ilh which he was a.ssociated — the Minne.sang. 'Jhe 
von Aue, Wolfram von Eschenbach and Gottfried von Strass- early Austrian .singers already mentioned, poets like Heinrich 
burg — all of them contemporaries — the Arthurian cycle became von Veldeke.who in his lyrics, as in his epic, introduced the French 
the recognized theme of this type of romance, and the accepted conception of Minne, or like the manly Friedrich von Hausen, 
embodiment of the ideals of the knightly classes. Hartmann and the Swiss imitator of Provcn9al measures, Rudolf von 
was a Sw'abian, Wolfram a Bavarian, Gottfried presumably a ' I'enis, appear only in the light of forerunners. E^'en more 
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original poets, like Heinrich von Morungen and Waltlier’s own 
master, Rcinmar von Hagenaii, the au^or of harmonious but 
monotonously elegiac verses, or among immcdiatecontemporaries, 
Hartmann von Aiie and Wolfram von Eschcnbach, whose few 
lyric strophes are as deeply stamped with his indh'idiiality as his 
epics — seem only tributary to the full rich stream of Walther’s 
genius. 'J'h(Te was not a form of the German Minnesang which 
Walt her did not amplify and dee|)en ; songs of courtly love 
and lowly love, of religious faith and delight in nature, patriotic 
songs and TK)litical Spr ikhe—m all he was a master. Of Waither’s 
life we are somewhat l)etter informed than in the case of his con- 
temporaries : he was born about 1170 and died about 1230; 
his art he learned in Austria, whereupon he wandered through 
South Germany, a welcome guest wherever be went, although 
his vigr)rous championship of what he regarded as the national 
cause in the fwlitical striiggl(‘s of the day won him h^es as well as 
friends. F(»r centuries he remained the accepted exemplar of 
Gennan lyric poetry ; not merely the Minnesangcr who followed 
him, but also the Meistcrsiiiger of the i^lh and j6th centuries 
looked up to him as one of the founders and lawgivers of their art. 
He was the mo.st influential of all German)- *s lyric poets, and 
in the breadth, originality and purity of liis iaspiralion one of 
her greatest (sec Wai.ther von dkr Vogei.weuuc). 

"ji>e development of the (iernian JMinnesang after Waither’s 
death and under his influence is easily summed up. Contem- 
poraries had been imprc.ssed by the dual character of Waither’s 
lyric ; they distinguished a higher courtly lyric, and a lower 
more outspoken form of song, free from the constraint of social 
or literary conventions. The later Minnesang emphasized this 
dualism. Amongst Walthcr's immediate contemporaries, high- 
born poets, whose lives were passed at courts, naturally cultivated 
the higher lyric ; bul the more gifted and orif,dnal singers of the 
time rejoiced in the freedom of Walther's poetry of niedere 
Mttine, It was, in fact, in accordance with the spirit of tlie age 
that the latter should have lK*en Walthcr’s most valuable legacy 
to his successors ; and the greatest of these*, Ncidhart von 
Reuental (r. 1180-/:. 1250), certainly did not allow liimself to 
be humpered by aristocratic prejudices. Neidliart sought the 
themes of his hofisrhe Dorfpoeste in the village, and, as the mood 
happened to dieUitc, depicted the peasant v/ith humorous banter 
or biting satin*. The lyric poets of the later i3lh century were 
either, like Hiirkart von llohtMifels, Ulrich von Winlerstcttcn 
and Gottfried von Neifen, echoes of Waithcr von der Vogel- 
weide and of Ncidhart, or their originality was confined to some 
particular form of lyric poetr\' in which they excelled. Thus 
the singer knowm as “ Der Tannhanser ” distinguished himself as 
an imitator of the French pasUntrelle ; Rcinmar von Zweter W'as 
purely a Spruchdirhier. Mor<‘ or less common to all is the con- 
sciousness that their own ideas and surroundings were no longer 
in harmony with the aristocratic world of chivalry, which the 
poets of the previous generation had glorified. The solid 
advantages, material prosperity and int:reasing comfort of life 
in the German towns appealed to poets like Steiiiinar von 
Klingenau more than the unworldly ideals of self-effacing 
knighthood which IHrich von Lichtenstein and Johann Hadlaub 
(»f Zurich clung to so tenaciously and extolled so warmly. On the 
whole, the Spruchdichter c.ime best out of this ordeal of changing 
fasliions ; and the increasing interest in tlie moral and didactic 
applications of literature favoured the development of this 
form of verse. The confusion of didactic purpose with the 
lyric is common to all the later poetry, to that of the learned 
Marner, of Hoppe, Ruinezland and Heinrich von Meissen, 
who was known to later generations as “ Frauenlob.” The 
Sprnchdirhiungf in fact, was one of the connecting links between 
the Minnesang of the 13th and the lyric and satiric poetry 
of the 15th and i6th centuries. 

The disturbing and disintegrating clement in the literature 
of the 13th centur)’ was thus the substitution of a utilitarian 
didacticism for the idealism of chivalrv'. In the early decades of 
that century, poems like Der Wwsheke, by a Bavarian, and 
Per ivelsche Cast, written in 1215-1216 by Thomasin von Zir- 
claere (Zirclaria), a native of Friuli, still teach with uncompromis- 


ing idealism the duties and virtues of the knightly life. But in the 
Beschndenheit (c, 1215-1230) of a wandering singer, who called 
himself Freidank, we find for the first time an active antagonism 
to the unworldly code of chivalry and an unmistakable reflection 
of the changing social order, brought about by the ri.se of what 
we should now call the middle class. Freidank is the spokesman 
of the and in his terse, witty verses may be traced the 

germs of German intellectual and literary development in the 
coming centuries — even of the Reformation itself. From the 
advent of Freidank onwards, the satiric and didactic poetry went 
the way of the epic ; what it gained in quantity it lost in quality 
and concentration. The satires associated with the name of 
Seifried Helbling, an Austrian who wrote in the last fifteen 
years of the j 3th century, and Der Benner by Hugo von Trimberg, 
written at the very end of the century, may be taken as character- 
istic of the later period, where terseness and incisive wit have 
given place to diffuse moralizing and allegory. 

There is practically no Middle High German literature in 
prose ; such prose as has come down to us — the tracts of David 
of Augsburg, the powerful sermons of Berthold von Regensburg 
(d. 1272), Germany’s greatest medieval preacher, and several legal 
codes, as the Sachsenspiegd and Schwabenspiegel — only prove 
that the Germans of the 13th century had not yet realized the 
possibilities of prose as a medium of literary expression. 

III. The Transition Period (1350-1600) 

{a) The Fourteenth and Fifteenth Centuries. — As is the case 
wdth all transitional pt*riods of literary history, this epoch of 
German literature may considered under two aspects : on 
the one hand, we may follow in it the decadence and disintegra- 
tion of the literature of the Middle High German period ; on 
the other, we may study the h(»ginnings of modem forms of 
poetry and the preparation of that spiritual revolution, which 
meant liardly les.s to the Germanic peoples than the Renaissance 
to the Latin races- - the Protestant Reformation. 

By the middle of the 14th centuiy^, Jmighthood with it*; 
chivulric ideals was rapidly declining, and the conditions under 
which medieval poetiy- had flourished were passing away. 
The .social change rendered the courtly epic of Arthur’s Round 
Table in great measure incomprehensible to the younger genera- 
tion, and made it difficult for them to understand the spirit 
that actuated the heroes of the national epic ; the tastes to which 
the lyrics of the great Minnesingers had appealed were vitiated 
by the more practical demands of the rising middle cla.sses. 
But the stories of chivalry' still appealed as stories to the people, 
although the old way*^ of telling them was no longer appreciated. 
The feeling for beauty of form and expression was lost ; the 
craving for a moral purpose and didactic aim had to be satisfied 
at the cost of artistic beauty' ; and sensational incident was 
valued more highly than fine chiu'actcr-drawing or inspired 
poetic thought. Signs of the decadence are to be seen in the 
Karlmcinet of this period, stories from the ymuth of Charlemagne, 
in a continuation of Parzival by two Alsatians, Claus Wisse 
and Philipp Colin {c. 1335), in an ApoUanius von Tyrus by 
Heinrich von Neuenstadt {c. 1315), and a Konigsiochter von 
Frankreich b\' Hans von Biihel (c. 1400). The story of Siegfried 
was retold in a rough ballad, Das Lied von hiernen Sey fried, tlie 
Hcldenbuch was recast in Knittelvers or doggerel (1472), and even 
the Arthurian epic was parodied. A no less marked s)nnptom 
of decadence is to be seen in a large body of allegorical poetry 
analogous to the Roman de la rose in France ; Heinzelein of 
I Constance, at the end of the 13th, and Hadamar von Labor and 
Hermann von Sachsenheim, about the middle of the 15th century, 
were representatives of this movement. As time went on, prose 
versions of the old stories liecame more general, and out of these 
developed the Volkshiichcr, such as Loher und Mailer, Dte 
Uaimonskinder, Die schone Magelone, Melusine, which formed 
the favourite reading of the German people for centuries. As 
the last monuments of the decadent narrative literature of the 
middle ages, we may regard the Buck der Abenteuer of Ulrich 
Fiietrcr, written at the end of the 15 th century, and Der Weiss- 
kbnig and Teuerdank by the emperor Maximilian I. (1459-1519), 
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printed in the early years of the i6th. At the beginning of the 
new epoch the Minnesang could still point to two masters able 
to maintain the great traditions of llie 13th ceiitury, Hugo von 
Montfort (1357-1423) and Oswald von Wolkenstein (1367-1445) : 
but as the lyric passed into the hands of the middle-class poets 
of the German towns, it was rapidly shorn of its essentially 
lyric qualities ; die Minne gave place to moral and religious 
dogmatism, emphasis was laid on strict adlierence to the rules 
of composition, and the simple forms of the older lyric were 
superseded by ingeni(»us metrical distortions. Under the influence 
of writers like Heinrich von Meissen (“ Frauenlob/' c. 1250-1318) 
and Heinrich von Miigeln in the 14th centur}^, like ^luskatblut 
and Michael Heheim (1416-r. 1480) in the 15th, the Minnesang 
thus passed over into the Meistergosang. In the later 15th and 
in the 16th centuries all the south German towns possessed 
flourishing Meistersingcr schools in which the art of writing 
verse was taught and practised according to complicated rules, 
and it was the ambition of every gifted citizen to rise through 
the various grades from Schuler to Mrister and to distinguish 
himself in the “ singing contests ” instituted by the schools. 

Such are the decadent aspects of the once ricli literature of 
the Middle High German period in the '4th and 15th centuries. 
Turning now to the* more positive side of the literary movenienl, 
we have to note a revival of a popular lyric poetry the Volkslied 
—which made the futility and artifieialily of the Meislergesang 
more apparent. Never before or since has Germany been able 
to point to such a rich harvest of popular jioetry as is to be seen 
in the Volkslieder of these two centuries. Every form of popular 
poetry is to be found here — songs of love and war, hymns and 
drinking-songs, songs of spring and winter, historical ballads, 
as well as lyrics in which the old motives of the Minnesang 
reappear stripped of all artificiality. More obvicnis tics witli 
the literature of the preceding age are to be seen in the develop- 
ment of the Schwank or comic anecdote. Collections of such 
stories, which range from the practical jokes of Till Eulevsfnc^el 
(1515), and the coarse witticisms of the Pfa^e vom KaJetiherf; 
(end of 14th century) and Pcifr Leu (1550), to the religious and 
didactic anecdotes of J. Paulies Schimfj und Ernst (1 522) or the 
more literary Rollwa^enbiichlein (1555) of Jdrg Wickram and the 
Weudumnul (1563 ff.) of H. W. Kirchhoff — ^ihese dominate in 
large measure tlie literature of the 15th and i6ih ctmturies ; 
they are the literar}" descendants of the medieval Pfaffc Amis, 
Markolj and Neidhart Fuchs. An important development of 
this type of popular literature is to he seen in the Narrenschiff of 
Sebastian Hrant (1457-1521), where the humorous a^necdote 
became a vehicle of the bitterest satire ; Brunt’s own contempt 
for the vulgarity of the ignorant, and the deep, unsatisfied 
craving of all strata of society for a wider intelk ctual horizon 
and a morti humane and dignified life, to which Brant gave 
voice, make the Narrefischiff, which appeared in 1494, a landmark 
on the way that led 10 the Reformation. Another form — the 
Beast fable and Beast epic— which is but sparingly represented 
in earlier times, appealed wdth peculiar force to tlie new' genera- 
tion. At the very close of the Middle High (icnnan period, 
Ulrich Boner hail revived the Aesopic fable in his Eddsieiu 
(1349), translations of Aesop in the followring century added to 
the popularity of the fable {q.v.), and in the century’ of the Re- 
formation it became, in the hands of Burkard AN'aldis (Esopus, 
1548) and Erasmus Alberus (Buch von der Tii^eud und Weishrit, 
1550), a favourite instrument of satire and polemic. A still 
mone attractive form of the Beast fable w^as the epic of Rcinke 
de Vos, which had been cultivated by Flemish poets in the 13th 
and 14th centuries and has come down to us in a Low Saxon 
translation, published at Liibeck in 1498. This, too, like Brant's 
poem, is a powerful satire on luiman folly, and is also, like the 
Narrenschiff, a harbinger of the coming Reformation. 

A complete innovation was the drama {q.v.), whicli, as we have 
seen, had practically no existence in Middle High German 
times. As in all Europe^in literatures, it emerged slowly and 
with difficulty from its original subsendenc^ to the church liturgy. 
As time w^ent on, the vernacular was substituted for the original 
Latin, and wdth increasing demands for pageantry, the scene 


of the play was removed to the church> ard or the market-place ; 
thus the opportunity arose in the 14th and i5t]i cemturies for 
developing the M eihnachts spiel, Ostersptcl and Passionsspiel on 
secular lines. The enlargement of the scope of the religious 
play to include legends of the saints implied a further step in 
the direction of a complete separation of tJie drama from ec< lesi- 
astieal ceremony. The most interesting example of this encroach- 
ment of the secular spirit is the Spid von Frau juiten — Jutta 
l:)eing the notorious Pope Joan — by an Alsatian, Dietrich 
Scherni)erg, in J480. Meanwhile, in the 1 slh century , a beginning 
had been made of a drama entirely indejiendent of the church. 
The mimic representations — originally allegori('.al in i haracter- ■ 
with which the people amused themselves at the great festivals 
of the year, and more espeeialh in sj^ring, were interspersed 
with dialogue, and performed on an imp^^^'ised stage. This 
w’as the beginning of the F'astnachtsspid or Shrovetide-plav, 
the subject of which was a comic anecdote similar to those ul 
the many collections of Schminhe. Amongst the earliest culti 
vators of the Fastnachlsspid were Hans Kosenplut (fl. r. i.p»o) 
and Hans Folz (fl. c. 1510), both of whom were associated witli 
Nuremberg. 

{b) The A^c of the Reformation . — Promising as were these 
literary beginnings of the 15th centnrv, the real signilicance 
of the period in Germany’s intellectual historv is to ire ‘■ought 
outside literature, namely, in two fones which inimeclialt lv 
prepared tlie way for tht* Reformation- mystii ism and luiinanism. 
The former of these laul been a more or les^ eoi\staTit iaclor in 
(icrman religious thought throughout thc' middle iiges, but 
wdth Meister JCekhart (.^ 1260- 1327), the most powtTfiil and 
original of all lh(' German mystics, w'ith lleinricli Sense or Suso 
[c, 1300-1366), and Johannes Taiiler (r. 1300-1361), it Irecamc 
a clearly defined menial attitude' tow^ards religion ; it was an 
essentially perMinal interpretation of Christianity, and, as such, 
was naturally conducive to the individual freedom which 
ITotestantism ultimately realized. Jt is thus not br he wonclen*cl 
at that we should owx* the early translations of the J.fil)le into 
German — one was printed at Stiassburg in 1.466— to the ms stic s. 
Johann Geiler von Kaisersberg (1.4^5-1510), a pu|>il ot the 
iiumaiiisl. and a friend of Si'hastiaii Brant, may be regarded 
a.*? a link between 1 m khart and the earlier mysticists and Lutlicr. 
Humanism w'as transplanted to German soil with the hamdalion 
of the university of Prague in 1348, and it nuuJe e’S'cn greater 
strides than myslic.ism. Its immediate influenee, Iiowever, 
w^as restricted to the educated classes ; the pre-Kefiinnation 
humanists despised tht' ’\Trnacular and wrote and thought 
only in Latin. TJius although neither Johann Reuchlin of 
Pforzheim (1455-1522), nor even the patriotic Alsatian, Jakob 
Wimpfeling (or Wimpheiing) (1450-152S) - not to mention the 
great Dutch humanist Erasmus of Rotterdam (1.466-1530) 
has a place in the history of (ierman literature, their battle for 
liberalism in thought and scholarsiiip against the narrow ortho- 
doxy of the Church cleared the wav for a healthy national 
literature among the (iennan- speaking peoples. The incisiNc 
wit and irony of humanistic satire- we need only instance the 
Epistolae obscitronint virorum (1515 1517)- -prevented the 
Gcrnia i satirists of the Reformation age from sinking (nliiely 
into that coarse brutality to which they were only too prone. 
To th(‘ influence of the humanists we also owe many trans- 
lations from the Latin and Italian dating from the 151)1 century. 
Prominent among the writers who contrihuted to the group 
of literature were Niklas von V\'yl, chanc ellor of Wurltemberg, 
and his immediate contcmjxjrary Alfireclit von Eyb (1420-1475). 

Martin Luther (1483-1546), Germany’s greatest man in this 
age of intellectual new'-liirlh, demands a larger share of attention 
in a .survey of literalurc than his religious and ecclesiastical 
activity would in itself justify, if only because the literary activity 
of the age cannot be regarded apart from him. From the 
Volkslied and the po]m\iir Schwank to sat ire and drama, literature 
turned exclusively round the Reformation which had been 
inaugurated on the 31st of October 1517 by Luther's publicatuni 
of the Theses against Indulgences in \ViUcnberg. In his three 
tracts. An den christlichen Add dcutscher Nation, De caplivitatc 
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Babylonica ecdesiae, and Vov der Freiheit eines Chrisienmenschen 
(1520), Luther laid down his principles of reform, and in the 
following year resolutely refused to recant his heresies in a 
dramatic scene before the Council of Worms. Luther’s Bible 
(1522-1534) had unique importance not merely for the religious 
and intellectual welfare of the German people, but also for their 
literature. It is in itself a literary monument, a German classic, 
and the culmination and justification of that movement which 
had supf>lanted the medieval knight by the burgher and swept 
away Middle High German poetry, Luther, well aware that his 
translation of the Bible must be the keystone to his work, gave 
himself endless pains to produce a thoroughly German work — 
(German both in language and in spirit. It was important that the 
dialect into which the Bilde was translated should be compre- 
hensible over as wide an area as possible of the German-speaking 
world, and for this reason he took all possible care in choosing 
the vocabulary and forms of his GcmnndeuUrh, The language 
of the Saxon chancery thus became, thanks to Luther’s initiative, 
the basis of the modern High German literary language. As a 
\\ymn-^Nn^.Gr {Gnsiliche JAeder^ Luther was equally mindful 
of the importance of adapting himself to the popular tradition ; 
and his hymns form the starting-point for a vast development 
of German religious pot'try whic h did not reach its highest point 
until the following century. 

The most powerful and virile literatunj of this age was the 
satire with which the losing side retaliated on the Protestant 
leaders. Amongst Luther’s henchmen, Philip]) Melanchthon 
(r4g7*-i56o), the “ praeceplor Germaniae,” and Ulrich von 
Hutten (1488-1523) were powerful allies in the cause, but their 
inlellectual sympathies were with the Latin humanists ; and 
with the exception of some vigorous German prose and still 
more vigorous German verse by Hutten, both wrote in Latin. 
Th(! satirical dramas of Niklas Manuel, a Swiss writer, and the 
polemical fables of Erasmus Alberus(c. 1500-1553), on the other 
hand, were insignificant compared with the fierce a.ssault on 
Protestantism by the Alsatian monk, 'I’homas Murner (1475- 
1537). The most unscrupulous of all German satirists, Murner 
shrank from no extremes of scurrility, his attacks on Luther 
reaching their culmination in the gross personfilities of Von dem 
hither ischtn Narten (1522). It was not until the following 
generation that the Protestant party could point to a satirist 
who in genius and power was at all comparable to Murner, 
namely, to Johann Fischarl (c. 1550-c. 1591); but when Fischart’s 
Rabelaisian humour is placed by the side of his predecessor’s 
work, we see that, in spite of counter-reformations, the Protestant 
cause stood in a very different position in iMschart’s day from that 
whic h it had occupied fifty yeiirs before. Fischart took his stand 
on the now firm union l)etw(ien humanism and J^rotestantism, 
His chief work, the A/Jenlhetterlich Naupengeheurlirhe Geschicht- 
kUUeruti^ (1575X Germanization of the first book of Rabelais’ 
satire, is a witty and ingenious monstrosity, a satirical comment 
on the life of the i6th century, not the virulent expression of 
party strife. The day of a personal and brutal type of satire 
was clearly over, and the wTiters of the later i6th century reverted 
more and more to the finer m<‘tfiods of the humanists. The 
satire of Bartholomaeus Ringwaldt (1530-1599) and of Georg 
Rollonhagen (1542-1609), author of the Froschmcuseler (1595), 
was mon^ “ literarv ” and less actual than even Fischart’s, 

On the whole, tJic form of literature which succeeded best in 
emancipating itself from the trammels of religious controversy 
in th(‘ i6th century was the drama. Protestantism proved 
favourable to its intellectual and literarj' development, and the 
humanists, who had always prided themselves on their imita- 
tions of Latin comedv, introduced into it a sense for form and 
proportion. The T.alin school comedv in Germany was founded 
by J. Wimpfeling with his Stylpho (1470) and by J. Reuchlin 
w’ith his w'itty adaptation of Maiire Patelin in his //cm«o(i 498). 
In the i6th century the chief writers of Latin dramas were 
Thomas Kirchmair or Naogcorgus (1511-1563), Caspar Briilow 
(1585-1627), and Nikodemus Frischlin (1547-1590), who also 
wrote dramas in the vernacular. 'I'he work of these men bears 
testimony in its form and its choice of subjects to the close 
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relationship between Latin and Germandrama in the 16th century. 
One of the earliest focusses for a German drama inspired by the 
Reformation was Switzerland. In Basel, Pamphilus Gengenbach 
produced moralizing Fasinachtsspiele in 1515-1516 ; Niklas 
Manuel of Bern (1484-1530)— who has just been mentioned — 
employed the same type of play as a vehicle of pungent satire 
against the Mass and the sale of indulgences. But it was not 
long before the German drama benefited by the humanistic 
example : the Parabell vam vorlorn Szohn by Burkard Waldis 
(1527), the many dramas on the subject of Susanna — notably 
thoseof Sixt Birck(i532)and Paul Rebhun(i535) — ^andFrischlin’s 
German plays are attempts to treat Biblical themes according 
to classic methods. In another of the important literary centres 
of the 1 6th century, however, in Nuremberg, the drama developed 
on indigenous lines. Hans Sachs (1494 -1576), the Nuremberg 
cobbler and Meistersinger, the most productive writer of the age, 
went his own way ; a voracious reader and an unwearied story- 
teller, he left behind him a vast literary legacy, embracing every 
form of popular literature from Sprucli and Schwank to com- 
plicated Meistergesang and lengthy drama, lie laid under 
contribution the rich Renaissance literature with which the 
humanistic translators had flooded Germany, and he became 
himself an ardent champion of the Wittembergisch Nachtigall " 
Luther. But in the progressive movement of the German drama 
he played an even smaller role than his Swiss and Saxon con- 
temporaries ; for his tragedies and comedies are deficient in all 
dramatic qualities ; they are only stories in dialogue. In the 
Fasinachtsspielf whtjre dramatic form is less essential thcan anec- 
dotal point and brevity, he is to be seen at his best. Rich 
as the i6th century was in promi.se, the conditions for 
the development of a national drama were unfavourable. At 
the close of the century the influence of the English drama 
— brought to Germany by English actors — introduced the 
deficient dramatic and theatrical force into the humanistic 
and “ narrative ” drama which has just been considered. This 
is to be seen in the work of Jakob Ayrer (d, 1605) and Duke 
Henry Julius of Bninswick (1564-1613). But unfortunately 
these beginnings had hardly made themselves felt when the full 
current of the Renaissance was diverted across Germany, bringing 
in its train the Senecan tragedy. Then came the Thirty Years’ 
War, which completely destroyed the social conditions indis- 
pensable for the establishment of a theatre at once popular 
and national. 

The novel was less successful than the drama in extricating 
itself from satire and religious controversy. Fischart was 
too dependent on foreign models and too erratic — at one time 
adapting Rabelais, at another translating the old heroic romanc#? 
of Amadis de Gaula — to create a national form of German fiction 
in the 16th century ; the most important novelist was a much 
less talented writer, the Alsatian Mei.stersinger and dramatist 
Jorg Wickram(d. c. 1560), who has been already mentioned as 
the author of a popular collection of anecdotes, the Rollwagen- 
biichlein. His longer novels, Der Knahenspiegel (1554) and Dvr 
Goldfadeft (1557), are in form, and especially in the importance 
they attach to psychological developments, the forerunners of 
the movement to which we owe the best works of German 
fiction in the i8th century. But Wickram stands alone. So 
inconsiderable, in fact, is the fiction of the Reformation age in 
Germany that we have to regard the old Volkshiicher as its 
equivalent ; and it is significant that of all the prose writings 
of this age, the book which affords the best insight into tlie 
temper and spirit of the Reformation was just one of these 
crude Volkshiicher, namely, the famous story of the magician 
Doctor Johann Faust, published at Frankfort in 1587. 

IV. The Renaissance (1600-1740) 

The 17th century in Germany presents a complete contrast 
to its predecessor ; the fact that it was the century of the Thirty 
Years’ War, which devastated the country, crippled the prosperity 
of the towns, and threw back by many generations the social 
development of the people, explains much, but it can hardly be 
held entirely responsible for the intellectual apathy, the slavery 
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to foreign customs and foreign ideas, which stunted the growth 
of the nation. The freedom of Lutheranism degenerated into 
a paralyzing Lutheran orthodoxy which was as hostile to the 
‘‘ Freiheit eines Christenmenschen as that Catholicism it had 
superseded ; the idealism of the humanists degenerated in the 
same way into a dry , pedantic scholasticism which held the German 
mind in fetters until, at the very close of the century, I.eibnitz 
set it free. Most disheartening of all, literature which in the i6th 
century had been so full of promise and had conformed with such 
aptitude to the new ideas, was in all its higher manifestations 
blighted by the dead hand of pseudo-classicism. The unkempt 
literature of the Reformation age admittedly stood in need of 
guidance and discipline, but the 17th century made the fatal 
mistake of trying to impose the laws and rules of Romance 
literatures on a people of a purely Germanic stock. 

There w^ere, however, some branches of German poetry which 
escaped this foreign influence. The church hymn, continuing 
the great T.uthcran traditions, rose in the 17th century to extra- 
ordinary richness both in quality and quantity. Paul (Jerhardi 
(1607-1676); the greatest German hymn-writer, was only one 
of many Lutheran pastors who in this age contributed to the 
German hymnal. On the Catholic side, Angclus Silesius, or 
Johann Schefilcr (1624-1677) showed what a wTalth of poctn' 
lay in the mystic speculations of Jakob Boehme, the gifted 
shoemaker of Cidrlitz (1575-1624), and author of the famous 
Aurora, oiler Mor^enrolc im Auj^aug (1612) ; while Friedrich 
von Spec (1591 - J 635), another leading C'atholic poet of the 
century, cultivated the pastoral allegory of the Renaissance. 
The revival of mysticism associated w'ilh J 3 oehrne gradually 
spread through the whole religious life of the 17th century, 
Protestant as well as Catholic, and in the more specifically 
Protestant form of pietism, it l^ecfimc, at the close of the period, 
a force of moment in the literary re\'ival. Besides the hymn, 
the Volkslied, which amidst the struggles and confusion of the 
great war bore witness to a steadily growing sense of patriotism, 
lay outside the domain of the literary theorists and dictators, 
and developed in its own wa}'. But all else — if we except certain 
forms of fiction, which towards the end of the 17th cenlur)' rose 
into prominence — stood completely under the sway of the Latin 
Renaissance. 

The first focus of the mo\ernent was Heidelberg, which had 
becR a centre of humanistic learning in the sixteenth century. 
Here, under the leadership of J. W. Zinegrof (1501-1635), a 
number of scholarly wTiters carried into priu tice that interest 
in the vernacular wdiich had been showm a little earlier by the 
(ierman translator of Marot, Paul Schede or Melissiis, librarian 
in Heidelberg. The most important forerunner of Opitz was 
G. R. Weekherlin (1584-1653), a native of Wiirttemberg who had 
spent the best part of his life in England ; his Odeu und Gesdnge 
(1618-1619) ushered in the era of Renaissance poetry in Germany 
with a promise that was but indifferently fulfilled by his succe.ssors. 
Of these the greatest, or at least the most influential, was Martin 
Opitz ( 1 597-1639). He was a native of Silesia and, as a .student in 
Heidelberg, came into touch with Zinegref's circle ; subsequently, 
in the course of a visit to Holland, a more definite trend w as given 
to his ideas by the example of the Dutch poet and .scholar, 
Daniel Heinsius. As a poet, Opitz experimented w ith every form 
of recognized Renaissance poetry from ode and epic to pastoral 
romance and Senecan drama : but his poetry is for the most part 
devoid of inspiration ; and his extraordinary fame among his 
contemporaries would be hard to understand, were it not that in 
his Buck von der deutschen Poeterey (1624) he gave the German 
Renaissance its theoretical textbook. In this tract, in which 
Opitz virtually reproduced in German the accepted dogmas of 
Renaissance theorists like Scaliger and Ronsard, he not merely 
justified his own mechanical verse-making, but also gave Germany 
a law-book w^hich regulated her literature for a hundred years. 

The w'ork of Opitz as a reformer was furthered by another 
institution of Latin origin, namely, literary societies modelled 
on the Accademia della Crusca in Florence. These societies, 
of w’hich the chief were the Fruchtbringende Gesellschaft or 
Palmenorden (founded 1617), the Elhschwanenordcn in Hamburg 


and the Gekrdnter Blwnenorden an der Pegnitz or Gcsellschaff 
der Pegnitzschdfer in Nuremberg, were the centres of literar}* 
activity during the unsettled years of the war. Although they 
produced much that was trivial — such as the extraordinary 
Nurnherger Trickier (1647-1653) by G. P. Harsdorffer (1607- 
1658), a treatise which professed to turn out a fully equipped 
German poet in the spare of six hours These societies also 
did German letters jin invaluable service by their attention to 
the language, one of their chief objec ts having been to purify 
the German language from foreign and un-German ingredients. 
J. G. Schottclius (1612 1676), for instance, wTote his epoch- 
making grammatical works with the avowed purpo.^e of furtheiing 
the objects of the Fruchtbringende Gesellscha/i. Meanwhile the 
poetic centre of gravity in Germany had shifted from Heidelberg 
to the extreme north-east, to Konigsberg, W'here a group of 
academic poets gave practical expression to the Opitzian theorw 
Chief among them w^as Simon Dach (1605-1659), a gentle, elegiac 
writer on wdiom the laws of the Buck von der deutschen Poeterey 
did not lie loo heavily. He, like his more manly and vigorous 
contemporary Paul Fleming (1609-1640), show^ed, one might say, 
that it was possible to write good and .sincere poetry notwit li 
standing Opitz s mechanical rules. 

In the previous century the most advanced form of literature 
had been satire, and under the new conditions the satiric vein 
still proved most productive ; but it was no longer the full- 
blooded .satire of the Reformation, or even the rich and luxuriant 
satiric fancy of laschart, wdiich found expre.ssion in the i7fh 
century. Satire pure and simple was virtually only cultivated 
by two Low^ German poets, j. Lauremberg (1590-1658) and 
J. Rachel (1618- 1669), of whom at least the latter was accepted 
by the Opitzian school ; but the .satiric spirit rose to higher 
things in the powerful and scathing sermons of J. B. Schupp 
(1610-1661), an outspoken Hamburg ])rcacher, and in the .scurril- 
ous wit of the Viennese monk Abraham a Sancta ( lara (1644- 
1709), who had inherited some of his predecessor Murner's 
intellectual gifts. Best of all arc the epigrams of the most gifted 
of all the Silesian grouj) of writers, Friedrich von Logan (1604- 
1655). Logan’s three thousand epigrams (Deutsche Sinngeduhtc, 
1654) afford a key to the intellectual temper of the J7th century ; 
they arc the epitome of their age. Here are to be seen reflected 
the vices of the time, its aping of French customs and its con- 
tern j)t for what was national and German : T.ogau held up to 
ridicule the vain blood.shed of the war in the interest of ('hri.s- 
tianity, and, although he prai.sed Opitz, he was far from prostrat- 
ing himself at the dictator’s feet. I.ogau is an epigrammatist 
of the first rank, and perhaps the most remarkable product of 
the Rcnai.ssancc movement in (Jermany. 

Opitz found difficulty in providing (iermany with a drama 
according to the classic canon. He had not himself ventured 
beyond translations of Sophocles and Seneca, and Johann Rist 
(1607-1667) in Hamburg, one of thefew contemporary dramatists, 
had written plays more in the manner of Duke Heinrich Julius of 
Brunswick than of Opitz. It was not until after the latter’s 
death that the chief dramatist of the Renaissance movement 
came forw'ard in the person of Andreas Gryjihius (1616-1664). 
Like Opitz, Gryphius also was a Silesian, and a poet of no mean, 
ability, as is to be seen from his lyric poetry : but his tragedies, 
modelled on the stiff Senecan pattern, .'‘.uffered from the lack of 
a theatre, and from his ignorance of the exist cne e of a more highly 
developed drama in France, not to speak of England. As it was, 
he was content with Dutch models. Jn the field of comedy, 
where he was less hamjiered In' theories of dramatic propriety, 
he allowed himself to benefit by the freedom of the Dutch farce 
and the comic effects of the ICnglish actors in Germany ; in his 
Horribilicribrijax II err Peter Squentz— the latter an adaptation 
of the comic scenes of the Midsummer Night's Dream — (iryphius 
has produced the best German plays of the 17th century. 

The (ierman novel of the centur}’ was, a.s has been 

already indicated, less hampered by Renaissance laws than other 
forms of literature, and although it was none the less at the 
mercy of foreign influence, that influence was more ^'aried 
and manifold in its character. Don Quixote had been jiartly 
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translated early in the 17th century, the picaresque romance 
had found its way to Germany at a still earlier date ; while H. M. 
Moscherosch (1601-1669) in his Gesirhte Philanders van Siliewald 
(1642-1643) made tlie Suetius of Quevedo the basis for vivid 
pictures of the life of the time, interspersed with satire. The 
l>est Germaii novel of the 17th century, Der abentcurliche Simpli- 
cissimus ( 1669) by 11 . J. Christoffel von Grirnmelshauscn {c, 1625- 
1676), is a picares(iiie novel, but one that owed little more than its 
form to the Spaniards. It is in great measure the autobiography ! 
of its author, and descril>es with uncompromising realism the , 
social disintegration and the horrors of the Thirty Years* War. | 
Hut this remarkable book stands alone ; Grimmelshausen’s j 
oth(;r writings are but further contributions to the same theme, 
and he Itift no disciples worthy of carrying on the tradition he 
had created. Christian Weisc (1642-1708), rec^tor of the Zittau 
gymnasium, wrote a few satirical novels, but his realism and satire 
arc too obviously didactic. He is seen to better advantage in his 
dramas, of which he wrote more than fifty for performance by 
his scholars. 

The real succes.sor of Simplicissimns m Gennany was the 
English Robinson Crvsoc, a novel which, on its appearance, was 
immediately translated into German (.1721) ; it called fortli an 
extraordinary flood of imitations, the .so-called “ Robinsonaden,'* 
the vogue of which is even still kept alive by Der schweizerische 
Robinson of J. R. Wyss (1812 ff.). With the exception of J. G. 
Schnabel’s Insel Felscnburg (1731-1743), the literary value of 
these imitations is slight, 'fhey represented, however, a healthier 
and more natural (levelopmcnt of fiction than the “ galant ” 
romances which were introduced in tlie train of the Renai.ssfince 
movement, and cultivah^d by writers like Philipp von Zesen 
(1619-1689), Duke Anton Ulrich of Brunswick (1633-1714), 
A. H. Buchholtz (1607-1671), II. A. von Ziegler (1653-1697)— 
author of tlie famous Asiatische lionise (1688)— and I). C. von 
Lohenstein (1635-1683), whose Arntinius (j 6 fig-i 6 ()o) is on the 
whole the most promising novel of this group. The last men- 
tioned writer and (diristian Hofmann von Hofniannswaldau 
(1617-1679) are sometimes regarded as the leaders of a “ second 
Silesian school,” as opposed to the first school of Opitz. As the 
cultivators of the boini)ast.i(. and Kiipbuistic style of the Italians 
(iuariiii and Marini, and ot th.e Spanish writer Gongora, Lohen-' 
stein and Hofmannswiildau touched the lowest point to which 
German poetry e^'er .sank. 

But this aberration of taste was happily of short duration. 
Although socially the recovery of the German people from the 
desolation of the war was slow and laborious, the intellectual 
life of Germany was rapiilly recuperating under the influence 
of foreign thinkers. Samuel Pufendorf (1632-1694), Christian 
Thomasiiis (1655-1728), Christian von Wolft (1679-1754) and, 
alxive all, Gottfried Wilhelm Leibnitz (1646-1716), the first 
of the great German philosophers, laid the foundations of that 
system of rationalism which dominated Germany for the better 
part of the i8th century ; while German religious life was 
strengthened and enriched by a revi\'al of pietism, under mystic 
thinkers like Philipp Jakob Spener (1635-1705), a revival 
which also left its traces on religious poetry. Such hopeful signs 
of convalescence could not hut be accompanied by an improve- 
ment in literary taste, and this is seen in the first instance in a 
substitution for tl>p bombast and conceits of Lohenstein and 
llofmannsw^aldau, of poetr/ on the stricter and soberer lines 
laid dowMt by Boileaii. The so-called “ court poets *’ who 
opposed the second Silesian school, men like Rudolf von Canitz 
(1654-1691)), Johann von Besser (1654-1729) and Benjamin 
Neukireh (1665-1729), not inspired, luit they had at least 
a certain “ correctness ” of taste ; and from their midst sprang 
one gifted lyric genius, Johann Christian Giinther (1695-1723), 
who wrote love-soiigs such as had not been heard in Germany 
since the days of the Minne.sang. The methods of Ilofmanns- 
w^aldau had olitained con.sidcrable vogue in Hamburg, where 
the Italian opera kept the decadent Renaissance poetry alive. 
Here, however, the incisive wit of Christian Wemigke’s (1661- 
1725) epigrams was an effective antidote, and Barthold Heinrich 
Brockes (1680-1747), a native of Hamburg, who had been deeply 


impressed by the appreciation of nature in English poetry, gave 
the artificialities of the Silesians their death-blow. But the 
influence of English literature was not merely destructive in 
these years ; in the translations and imitations of the English 
Spcciafor, 7 a//crand Guardian — the so-called moralische Wocken- 
schrljLen — ^it helped to regenerate literary taste, and to implant 
healthy moral ideas in the German middle classes. 

The chief representative of the literary movement inaugurated 
by the Silesian “ court poets ” was Johann Christoph Gottsched 
(1700-1766), who between 1724 and 1740 siicctTded in establish- 
ing in Leipzig, the metropolis of German taste, literary reforms 
modelled on the principles of French 17th-century classicism. 
He reformed and purified the stage according to French ideaS; 
and provided it with a repertory of French origin; in his 
Krill sche Dichtkunsl (1730) he laid down the principles according 
to which good literature was to l:>e produced and judged. As 
Opiljs had reformed German letters with the help of Ronsard, 
so now Gottsched took his standpoint on the principles of 
Boi>eau as interpreted by contemporary French critics and 
theorists. With Gottsched, whose .services in purifying the 
German language have stood the test of time better tlian his 
literary or dramatic reforms, the period of German Renaissance 
literature reaches its culmination and at the same time its close. 
The movement of the age advanced too rapidly for the I^eipzig 
dictator ; in 1740 a new epoch opened in Genuan poetry and he 
was soon left hopelessly behind. 

V. 'Ftik Ci.As.si('Ai. Pkuiod of Modern Gkratan Liter AT( uriC 
(i 740-1 R32) 

(a) Prom the Swiss Controversy to the “ Sturm und Drang ." — 
Between Opitz and Gottsched German literature passed succes- 
sively through the various stages characteristic of all Renai.ssance 
literatures — from that represented by Trissino and the Fieiu'h 
rieiade, by way of the aberrations of IVIarini anci the eslilo ad to, 
to the art poeth/ue of Boileau. And |>recisely as in France, the 
next advance was achieved in a battle between the “ ancients ” 
and the ** moderns,” tlie German ancients ” I)eing represented 
by Gottsched, tlie ” moderns ” by tlie Swiss literary reformers, 
J. J. Bodmer (1698-1783) and J. J. Breitingcr (1701-1776), 
The latter in bis Kritischc DicJitkunst maintained doctrines 
which were in opposition to Gottsched ’s standpoint in hi.s 
treatise of the same mune, and Bodmer supported his friend’s 
initiative ; a painjihlet war ensued between Leipzig and Zurich, 
with which in 1740-1741 the classical period ol modem German 
literature may be said to open. The Swiss, men of little origin- 
ality, found their theories in the writings of Italian and English 
critics ; and from these they learned how literature might be 
freed from the fetters of pseudo-classicism. Basing their argu- 
ments on Milton’s Paradise Ij)st, which Bodmer liad translated 
into prose (1732), they demanded room for the play of genius 
and inspiration ; they insisted that the imagination should not 
be hindered in its attempts to rise above the world of reason and 
common sen.se. Their victory was due, not to the skill with 
which they presented their arguments, but to the fact that 
literature itself was in need of greater freedom. It was in fact 
a triumph, not of personalities or of leaders, but of ideas. The 
effects of the controversy are to be seen in a group of Leipzig 
writers of Gottsched ’s own school, the Bremer Beitrdger as they 
were called after their literary organ. The.se men — C. F. Gellert 
(1715-1769), the author of graceful fables and tales in verse, 
G. W. Rabener (1714-1771), the mild satirist of Saxon provinci- 
ality, the dramatist J. Elias Schlegel (17 19-1749), who in more 
w’ays than one was Lessing's forerunner, and a number of minor 
writers — did not set themselves up in active opposition to their 
master, but they tacitly adopted many of the principles which 
the Swiss had advocated. And in the Bremer Beitrdge there 
appeared in 1 748 the first instalment of an epic by F. G. Klopstock 
(1724-1803), Der Messiasy which was tlie best illustration of 
that lawlessness against which Gottsched had protested. More 
effectively than Bodmer’s dry and uninspired theorizing, Klop- 
stock’s Messias, and in a still higher degree, his Odes, laid the 
foundations of modem German literature in the i8th century. 
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His immediate followers, it is true, did not help to advance 
matters; Bodmer and J. K. I^vater (1741-1801), whose 
“ physiognomic investigatiotis interested (roe the at a later 
date, wrote dreary and now long-forgotten epics on religious 
themes. Klopstock’s rhapsodic dramas, together with Maepher- 
son's Ossian, which in the ^sixties awakened a widespread 
eiithusijism throughout Germany, were responsible for the 
so-c.alled “ Ijarclic ’* movement ; but the noisy rhapsodies of 
the leaders of this movement, the “ bards ” H. W. von Gersten- 
berg (1737-1823), K. F. Kretschmann (1738-1800) and Michael 
Denis (1729-1800), had little of the poetic inspiration of Klop- 
stock’s Odes. 

The indirect influence of Klopstock as the first inspired poet 
of modern (iermany and as the realization of Bodmer's theories 
can, however, hardly be over-estimated. Under Frederick the 
Great, who, as the docile pupil of French culture, had little 
sympathy for unregulated displays of feeling, neither Klopstock 
nor ins imitators were in favour in Berlin, but at the university 
of Halle considerable interest was taken in the movement 
inaugurated by Bodmer. Here, before Klopstock's name was 
known at all, two 3mung poets, J. I. Pyra (1715-1744) and S. G. 
T.ange (1711-1781), wrote FreundschaftUche Licder (1737), which 
were direct forerunners of Klopstock’s rhymcless lyric poetry ; 
and although the later Prussian poets, J. W. L. Gleim (1719*- 
J- P- (1720-1706) and J. N. Gotz (1721-1781), who 
were associated with Halle, and K. W. Ramlcr (1725-1798) in 
Berlin, cultivated mainly the Anacreontic and the Horatian 
ode— artificial forms, which kept strictly within the classic 
canon — yet Friedrich von Hageciom (1708-1754) in Hamburg 
showed to what perfection even the Anacreontic and the lighter 
vers de socieF could be brought, 'fhe Swiss physiologist Albrecht 
von Haller (1708-1777) was the first German poet to give 
expression to the beauty and sublimity of Alpine scenery {Die 
Alpen^ 1734X and a Prussian officer, Ewald Cliristian von Kleist 
(i7i«;-i759), author of Der Fruklin^ (1740), wrote the most 
in.spired nature-poetry of this period. Klopstock's supreme 
importance lav, liowever, in the fact that he was a forerunner of 
the movement of Sturm und Drang. But before turning to tliat 
movement we must consider two writers who, strictly spealcing, 
also belong to the age under consideration — Les.sing and Wicland. 

As Klopstock had been the first of modern Gernuiny’s inspired 
poets, so Gotthold Ephraim Lessing (1729-1781) was the first 
critic who brought credit to the German name throughout 
Europe. He was the most liberal-minded exponent of 18th- 
century rationalism. Take his predec(\ssor Gotlsched, whom he 
vanquished more effectually tluin Bodmer had done, he had 
unwavering faith in the classic canon, but “ classic ” meant 
for him, as for his contemporary, J. J . Winckelmann (1717-1768), 
Greek art and literature, and not the products of French pseudo- 
classicism, which it had been Gottsched’s object to foist on 
Germany. He went, indeed, .still further, and asserted that 
Shakespeare, with all his irregularities, was a more faithful 
observer of the spirit of Aristotle’s law.s, and consequently a 
greater poet, than were the French classic writers, lie looked 
to England and not to France for the regeneration of the Gerrrian 
theatre, and his own dramas were pioneer- work in this direction. 
Miss Sara Sampson (1755) ^ biirgerliche Tragndie on the lines 

of Jallo’s Merchant of London, Minna von Barnhelm (1767), a 
comedy in the spirit of Farquhar ; in Emilia Galotti (1772), 
again with English models in view, he remoulflcd the “ tragedy 
of common life ” in a form acceptable to the Sturm und Drang ; 
and finally in Nathan der Weise (1779) he won acceptance for 
iambic blank verse as the medium of the higher drama. His 
two mo.st promising disciples— J. F. von Cronegk (1731-1758) 
and J. W. von Brtxwe (1738-1758)— unfortunately died voung, 
and ('. F. Weisse (1726-1804) was not gifted enough to advance 
the drama in its literary aspects. I^essing’s name is associated 
with Winckelmann's in Laokoon (1766), a treatise in which he 
set about defining the boundaries between painting, sculpture 
and poetry, and with those of the Jewish philosopher, Moses 
Mendelssohn (1729-1786) and the Berlin liookseller C. F. Nicolai 
(i 733-181 1) in the famous Literaiurhrieje. Here Lessing identified 


himself with the best critical principles of the rationalistic move- 
ment — principles which, in the later years of hi*; life, he employed 
in a fierce onslaught on I^utheran orthodoxy and intolerance. 

To the widening and deepening of the (}emian imagination 
C. M. Wieland (1733-1813) also contributed, but in a different 
w'ay. Although no enemy of pseudo-classicism, he broke with 
the stiff dogmatism of Gottsched and his friends, and ternpcreil 
the pietism of Klopstock by introducing the Germans to the 
lighter poetry of the south of Europe. With the exception of his 
fain^ epic Oheron (1780), Wicland’s work lias fallen into neglect ; 
he did, however, excellent serv'ice to the development of German 
prose fiction with his psychological novel, Agathon (1766-1767), 
which may be regarded as a forerunner of (loethe's Wilhelm 
Mcisier, and with his humorous satire Die Abderiten (i77.0- 
Wieland had a considerable follo\ving, both among ports and 
]irose writers ; he was particularly looked up to in Austria, 
towards the end of the iSth century, where the literary movement 
advaneed more .slowlv than in the north. Here Aloys Bhimaiier 
(1755-1708) and J. B. von Alxinger (1 755-1 707) wrote their 
travesties and epics under his influence. In Saxonv, M. A. \'on 
Thiimmcl (1738-1817) showed his adherence to Wieland’s 
school in his comic epic in prose, Wilhelmiiie (1764), and in the. 
general tone of his prose writings : on the other hand, K. A. 
Kortum (7745-1824), author of the mo.st popular comic qiic of 
the time, Die Johsiade ( 1 784), w^as but little infliicneed bv Wieland. 
'I'he G< rman novel owed much to the example of Agathon, 
but the groundw'ork atid form were tiorrowed from English 
models ; Gellcrt had begun by imibiting I^ichardson in his 
Schwedisrhe Grafin (1747-1748), and he was loljowed by ]. 'J'. 
Hermes (1738-1821), by Wieland's friend Sophie von Laroche 
(1730-1807), by A. von Kniggc (i 752-1796) and ]. K. A. Musaiis 
(1735-1787), the last mimtioned lieing, however, best known 
as the author of a collection of Volksmdrchcn (1782 1786). 
Meanwhile a rationalism, l(‘ss materialistic and strict than that 
of Wolff, was spreading rapidly through educated middli*-class 
society in Germany. Men like Kniggc, Moses Mendelssohn, 
J. G. Zimmermann (1728- 1795), 'L G. von Hippel (1741-1706), 
('hrlstian Garve (i742-i7(>8), ). J. Engel (1741-1802), as well 
as the ediieational theorists J. B. Basedow (1723-1790) and 
] . H. Pestalozzi ( 1 746-1827), wrote hook.s and es.savs on “ popular 
philo.sophy ” which were as eagerly read as the nunalisdie 
Wochenschriften of the preceding epoch; and with this group 
of writers must also be associal(*d the most brilliant of (ierman 
18th-century satirists, G. I.irhtenberg (i 742-1 7«>9). 

Such was the milieu from which sprang the most advanced 
pioneer of the clas.sical epoch of modern German literature, 
f. G. Herder (1744-1803). llic transition from the po;)idiir 
jiliilosophers of the Aujkldrung to Herder was due in the first 
instance to the influenee of Rousseau ; and in Germany itself 
that transition is represented by men like Thomas Abbt (17.5^^' 
1766) and J. G. Hamann (1730-1788). The revolutionary 
nature of Herder’s thought lay in that writer’s antipathy to 
hard and fast .systems, to laws imposed upon genius ; he grasped, 
its no thinker before him, the idea of historical evoliilion. By 
regarding the human race as the produc't of a slow evolution from 
primitive conditions, he revolutionized the methods und stand- 
point of historical science and awakened an interest- Tor which, 
of course, Rous.seaii had prepared the way -in the early history 
of mankind. He himself collected and publislied the V olk'^heder 
of all nations (1778-1779), and drew attention to those elements 
in German life and art which were, in the best ami most precious 
sense, national — elements which his predecessors had despised 
as inconsistent with classic formulae and systems. Herder is 
thus not merely the fon.runner, hut the actual founder of the 
literary movement known as Sturm, und Drang. New ground 
was broken in a similar way by a group of jioets, who show the 
results of Kloj>stocl<'s influence on the new liter.iry movement : 
the Gottingen “ Bund ” or “ llain,” a number of young students 
who met together in 1772, and for si‘veral years published their 
p(.etrv in the Gottinger Muscnalwannfh. With the exception 
of the two brothers, Ch. zu Stolberg (1748-1821) and k. L. zti 
Stolberg (j 750-1819), who occupied a somewhat peeuliiir jiosition 
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in the “ Bund/' the members of this coterie were drawn from 
the peasant class of the lower bourgeoisie \ J. H. Voss (17.51- 
1826), the leader of the “ Bund/’ was a typical North German 
peasant, and his idyll, Luise (1784), gives a realistic picture of 
German provincial life. L. H. C. Holty (1748-1776) and J. M. 
Miller (i75o-'i8i4), again, excelled in simple lyrics in the tone 
of the Volksliel, Closely associated with the Gottingen group 
were M. Claudius (1740-1815), the Wandsbecker Bote — ^as he was 
('ailed after the journal he edited — an even more unassuming 
and homely representative of the German peasant in literature 
than Voss, and G. A. Burger (1748-1794) who contributed to 
the GoUinger Musenalmanach ballads, such as the famous Lenore 
(1774), of the very first rank. These ballads were the best products 
of the Gottingen school, and, together with Goethe’s Strassburg 
and Frankfort songs, represent the highest point touched by 
the lyric and ballad poetry of the period. 

But the Gottingen “ Bund ” stood somewhat aside from the 
main movement of literary development in Germany ; it was 
only a phase of Sturm und Drang, and quieter, less turbulent 
than that on which Goethe had set the stamp of his personality. , 
Johann Wolfgang Goethe (1749-1832) had, as a student in 
Leipzig (1765-1768), written lyrics in the Anacreontic vein and 
dramas in alexandrines. But in Strassburg, where he went 
to continue his studies in 1 770-1 771, he made the personal 
acquaintance of Herder, who won his interest for the new literary 
movement. Herder imbued him with his own ideas of the 
importance of primitive history and Gothic architecture and 
insjiired him with a pride in German nationality ; Herder 
convinced him that there was more genuine poetry in a simple 
Volkslicd than in all the ingenuity of the German imitators 
of Horace or Anacreon ; above all, he awakened his enthusiasm 
for Shakespeare. 'Lhe pamphlet Von deulscher Art und Kunst 
(1773), to which, besides Goethe and Herder, the historian 
Justus Moser (1720-1794) also contributed, may be regarded 
as the manifesto of the Sturm und Drang, The effect on Goethe 
of the new ideas was instantaneous ; they seemed at once to 
set his genius free, and from 1771 to 1775 he was extraordinarily 
fertile in poetic ideas and creations. His Gbiz von Bcrlichingen 
( 1 77 1-1773), the first drama of the Sturm und Drang, was followed 
within a year by the first novel of the movement, Werthers 
Leiden (1774) ; he dashed off Clavigo and Stella in a few weeks 
in 1774 and 1775, wrote a large number of Singspiele, 
dramatic satires und fragments — including Faust in its earliest 
form (the so-called Urfaust ) — not to mention love-songs which 
at last fulfilled the promise of Klopstock. Goethe’s lyrics were 
no less epoch-making than his first drama and novel, for they 
put an end to the artificiality which for centuries had fettered 
(ierman lyric cxprc.ssion. In all forms of literature he set the 
fashion to his lime ; the Shakespearian restlessne.ss of Gotz von 
Berlichingen found enthusiastic imitators in J, M. R. Lenz 
(1751-1792), whose Anmerk ungen iibers Theater formulated 
theoretically the laws, or defiance of laws, of the new drama, in 
F. M. von Klinger (1752-1831), J. A. I.eisewitz (1752-1806), H. L, 
Wagner (i747-"i779) and Friedrich Muller, better known as 
Malcr Muller (i74(>-iS25). The dramatic literature of the Sturm 
und Drang was its most characteristic product — indeed, the 
very name of the movement was borrowed from a pla}^ by 
Klinger ; it was inspired, as Gbtz von Berlichingen had been, by the 
desire to present upon the stage figures of Shakespearian grandeur 
impelled and tortured by gigantic passions, all considerations of 
plot, construction and form being regarded as subordinate to 
the development of character. The fiction of the Sturm und 
Drang, again, was in its earlier stages dominated by Werthers 
Leiden, as may be seen in the novels of F, H. Jacobi (1743-1819) 
and I . M. Miller, who has been already mentioned. I^ter, in the 
hands of J. ]. W. Heinse (1749-1803), author of Ardin ghetto 
(1787), Klinger, K. Ph. Moritz (1757-1793), whose Anton Reiser 
(T785) clearly foreshadows Wilhelm Meisier, it reflected not 
merely the sentimentalism, but also the philosophic and artistic 
ideas of the period. 

With the production of Die Rduher (1781) by Johann Friedrich 
Schiller (1759-1805), the drama of the Sturm und Drang entered 


upon a new development. Although hardly less turbulent in 
spirit than the work of Klinger and Leisewitz, Schiller’s traged)' 
was more skilfully adapted to the exigencies of the theatre ; his 
succeeding dramas, Fiesco and Kahale und Liebe, were also 
admirable stage-plays, and in Don Carlos (1787) he abandoned 
prose for the iambic blank verse which Lessing had made accept- 
able in Nathan der Weise, The “ practical ” character of the 
new drama is also to be seen in the work of Schiller’s contem- 
poraiy', 0 , von Gemmingen (1755-1836), the imitator of Diderot, 
in the excellent domestic dramas of the actors F. L. Schroder 
(1744-1816) and A. W. Ifiland (1759-1814), and even in the 
popular medieval plays, the so-called Ritterdramen of which 
Gbtz von Berlichingen was the model. Germany owes to the 
I Sturm und Drang her national theatre ; permanent theatres 
I were established in these years at Hamburg, Mannheim, Gotha, 
and even at Vienna, which, as may be seen from the dramas of 
C. H. von Ayrenhoff (1733-1819), had hardly then advanced 
beyond Gottsched’s ideal of a national literature. The Hofburg- 
theater of Vienna, the greatest of all the German stages, was 
' virtually founded in 1776. 

{h) German Classical Literature, — The energy of the Sturm 
und Drang, which was essentially iconoclastic in its methods, 
soon exhausted itself. For Goethe this phase in his development 
came to an end with his departure for Weimar in 1775, while, 
after WTiting Don Carlos Schiller turned from poetry 

to the study of history and philosophy. These subjects occupied 
his attention almost exclusively for several years, and not until 
the very close of the century did he, under the stimulus of Goethe’s 
friendship, return to the drama. The first ten years of Goethe’s 
life in Weimar were comparatively unproductive ; he had left 
the Sturm und Drang behind him ; its developments, for which 
he himself had been primarily responsible, were distasteful to 
him; and he had not yet formed a new creed. Under the 
influence of the Weimar court, where classic or even pseudo- 
classic tastes prevailed, he was gradually finding his way to a 
form of literary art which should reconcile the humanistic ideals 
of the i8th century with the poetic models of ancient Greece. 
But he did not arrive at clearness in his ideas until after his 
.sojourn in Italy (1786-1788), an episode of the first importance 
for his mental development. Italy was, in the first instance, a 
revelation to Goethe of the antique ; he had gone to Italy to 
find realized what Winckelmann had taught, and here he con- 
ceived that ideal of a classic literature, which for the next twenty 
years dominated German literature and made Weimar its 
metropolis. In Italy he gave Iphigenie auf Tauris (1787) its 
final form, he completed Egmont (1788) — ^like the exactly con- 
temporary Don Carlos of Schiller, a kind of bridge from Sturm 
und Drang to classicism — and all but finished Torquato Tasso 
( 1 790). W ilhelm Meisters Lehrjahre ( 1 795-1 796) bears testimony 
to the clear and decisive views which he had acquired on all 
questions of art and of the practical conduct of life. 

Long before Wilhelm Meister appeared, however, German 
thought and literature had arrived at that stability and self- 
confidence which are the most essential elements in a great 
literary period. In the year of Lessing’s death, 1781, Immanuel 
Kant (1724-1804), the great philosopher, had published his 
Kriiik der reinen Vemunjt, and this, together with the two later 
treatises, Kritik der praktischen Vernunjt (1788) and Kritik der 
Urteilskraft (1790), placed the (Germans in the front rank of 
thinking nations. Under the influence of Kant, Schiller turned 
from the study of history to that of philosophy and more especi- 
ally aesthetics. Ilis philosophic lyrics, his treatises on Anmut 
und Wiirde, on the Asthetische Erziehung des Menschen (1795), 
and Vber naive und sentimentalische Dichtung (1795) show, on 
the philosophic and the critical side, the movement of the century 
from the irresponsible subjectivit}’^ of Sturm und Drang to the 
calm idealism of classic attainment. In the same way, German 
historical writing had in these years, under the leadership of 
men like Justus Moser, 'I'homas Abbt, I. Iselin, F. C. Schlosser, 
Schiller himself and, greatest of all, Johannes von Muller (1752- 
1809), advanced from disconnected, unsystematic chronicling 
to a clearly thought-out philosophic and scientific method. J. G. 
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A. Forster (i 754 “i 794 ), who had accompanied Cook round the 
world, and Alexander von Humboldt (1769-1859), gave Germany 
models of clear and lucid descriptive writing. In practical 
politics and economics, when once the unbalanced vagaries of 
undiluted Rousseauism had fallen into discredit, Germany pro- 
duced much wise and temperate thinking which prex'ented the 
spread of the French RcA'olution to Germany, and provided 
a practical basis on which the social and political fabric could 
be built up anew, after the Revolution had made the old regime 
impossible in Europe. Men like Wilhelm von Humboldt (1767- 
1835) and the philosopher J. G. Fichte (1762-1814) were, in j 
two widely different spheres, representative of this type of | 
intellectual eminence. 

Meanwhile, in 1794, that friendship between Goethe and 
Schiller had begun, which lasted, unbroken, until the younger 
poet’s death in 1805. These years mark the summit of Goethe 
and Schiller's classicism, and the great epoch of Weimar's history 
as a literary focus. Schiller's treatises had proA'ided a theoretical 
basis ; his new journal, Die Uoren, might be called the literary 
organ of the movement — although in this respiecl the subsequent j 
Musenalmanach^ in which the two poets published their magnifi- 1 
cent ballad poctr^^ had more value. Goethe, as director of the ! 
ducal theatre, could to a great extent control dramatic production : 
in Germany. Under his encouragement, Schiller turned from ] 
philosophy to poetry and wrote the splendid scries of classic j 
dramas beginning with the trilogy of W aUenslein and closing | 
with Wilhelm Tell and the fragment of Demetrius ; while lo 
Goethe we owe, above all, the epic of Hermann und Dorothea. 
Less important were the latter's severely classical pla\*s Die 
naturliche Tochter and Pandora \ but it must not be forgotten 
that it was chiefly owing to Schiller's stimulus that in those 
years Goethe brought the first part of /"V7«,?/(i8o8)to a conclusion. 

Although acknowledged leaders of German letters, Goethe 
and Schiller had considerable opposition to contend with. The 
Sturm und Drang had by no means exhausted itself, and the 
representatives of the once dominant rationalistic moA'ement 
Avere particularly arrogant and overbearing. 'T'he literature 
associated with both Sturm und Drang and rationalism Avas at 
this period palpably decadent ; no comparison could be made 
between the magnificent achievements of Goethe and Schiller, 
or even of Herder and Wicland with the ‘^family” dramas of 
Iffland, still less with the extraordinarily popular plays of A. von 


Weimar, with which its leaders were in essential .sympalh)', 
but against the shallow, utilitarian rationalism of Berlin. 
LudAvig Tieck (1773-1853), a leading member of the school, 
was in reality a belated Stiirmer und Dranger, who in his early 
years had chafed under the unimaginatiA C tastes oi the Prussian 
capital, and sought for a positive faith to put in their place. 
Pricdrich Holderlin (1770-1843), one of the most gifted poets of 
this age, demonstrates no less ilearh' than Ti(*ck the essential 
affinity between Sturm und Drang and Romantic ism ; he, too, 
forms a bridge from the one indiAuduahstic movement to the 
other. The theoretic basis of Romanticism was, however, 
established by the two brothers, August W ilhelm and Friedrich 
Schlcgel (1767-1845 and 1772-1829), who, accepting, in great 
measure, Schiller’s aesthetic conclusions, adapted them to the 
needs of their own more subjective attitude towards literature. 
While Schiller, like Ja‘ssing before him, insisted on the critic's 
right to sit in judgment according to a definite code of principles, 

I these Romantic critics maintained that the first duty of criticism 
was to understand and appreciate ; the right of gemius to follow 
its natural bent was sacred. The 1 1 erzensergiessungen etne\' 
kunstliebenden Klosterhruders by "Deck's .school-friend 11. 
Wackenroder (1773-J798) contained the Romantic art-theory, 
while the hymns and fragmentar\' novels of Friedrich von 
Hardenberg (known as Nowalis, 1772 j8oi), and the dramas 
and fairy tales of 'i'ieck, were the characteristic products ol 
Romantic literature. The universal svmpathies of the movement 
were exemplified by the many admirable translations^' greatest 
of all, Schlegel's Shakes [yeare (1797-1810) — which Avere prodm'cd 
under its auspices. Romanticism A\'as essentially conciliatory in 
its tendencies, that is to say, it aimed at a reconciliation of poetry 
with other provinces of social and int(*llectual life ; the hard and 
fast boundaries Avhich the older critics had set up as lo what 
poetry might and might not do, were put aside, and the domain 
of literature was regarded as co-extensive with life its(‘ll ; paint- 
ing and music, phil().so])hy and ethics, were all accepted as con- 
stituent elements of or aids to Romantic' poetry. Fichte, and to 
a much greater extent, F. W'. J. von Schelling (1775- 185^) 
were the exponents of the Romantic doctrine in j)hilosopl)N , 
w'hilc the theologian F. K. D. Schleiermacher (1768 183.1) 
demonstrated how vital the revival of individualism was loi 
religious thought. 

The Romantic school, whose chief members were the brothers 


Kotzebue (1761-1819), or with those bustling medieval Ritter- | Schlcgel, Tieck, Wackenroder and Kovalis, was virtuullA founded 
dramen, which were especially cultivated in south Germany. | in 1798, when the Si'hlegels began to jiublish Iheir journal the 
There is a wdde gap between Moritz's Anton Reiser or the philo- ' Athenaeum ; but the actual existence of the .school Avas of very 
sophic novels which Klinger wrote in his later year.s, and Goethe’s .short duration. W ackenroder and Novalis died young, and by 
Meister ; nor can the once so fervently admired novels of Jean the year 1804 the other members were widely separated. I'avo 
Paul Richter (1763-1825) take a very high place. Neither the years later, however, another phase of Romantii ism beiame 
fantastic humour nor the penetrating thoughts with which a.ssociated with the town of Heidelberg. "I'he leaders ol this 
Richter’s books are strewn make up for their lack of arti.stic form second or younger Romantic school were K. Bn*ntano (1778 
and interest ; they are essentially products of Sturm und Drang. 1842), L. A. von Arniiii (1781-1831 ) and J. J. a on Gorres (1776- 
Lastly, in the jirovince of lyric and epic poetry, it is impossible 1848), their organ, corresponding to the Athenaeum, Avas the 
to regard poets like the gentle F. von Matthisson (1761-1831), | Zeitung fur Kinsiedler, or Trbst-Kinsanikeit. and their most 
or the less inspired G. L. Ko.segarten (1758-1818) and ('. A. i characteristic iiroductkm the collection ol f W/i’.s/nv/cr, published 
Tiedge (1752-1841), as worthily seconding the masterpieces ' under the title /Mv (1805- 1808). ( oinpared 

of Goethe and Schiller. Thus when we speak of the greatness wdth the earlier .school the Heidelberg writers were more prai tical 
of Germany’s cla.ssical period, avc think mainly of the work of and realistic, more faithlul to nature and the fomrnonplacc lile 
her two chief poets; the distance that separated them from of everyday. They, too, avch! interest c‘d in lhi‘ (ieriuan past 
their immediate contemporaries Avas enormous. MoreoA^er, at and in the middle ages, but they put aside the idealizing glasses 
the very close of the 18th century a new literary movement of their predece.s.sors and kcjjt to hi^t()ric truth'; they Avr<)t(‘ 
arose in admitted opposition to the classicism of Weimai, and i historical iioatIs, not stories ot an imaginary medieval world 
to this moA^ement, which first took definite form in the Romantic ! as Novalis had done, aiul when they collected I olkslieder and 
school, the sympathies of the younger generation turned. Just Volksbucher, they refrained from decking out the simple tradition 
as in the previous generation the Sturm und Drang had been ; with musical effects, or from heightening the poetic situation 
obliged to make way for a return to classic and impersonal ! by “Romantic irony.” Their immediate infiuence on German 
principles of literary' composition, so now' the cla.ssicism of Goethe intellectual life was conse(|uently greater; they stimulated 
and Schiller, which had produced masterpieces like Wallenstein and deepened the interest of the German jxople in their own 
and had to yield to a revival of individual- past; and we owe to them the foundations of tlie study of 
ism and subjectivity, which, in the form of Romanticism, pro- German philology and medieval literature, both the brothers 
foundly influenced the literature of the whole 19th century. Jakob and Wilhelm Grimm (1785-1863 and 1786-1859) ha\ing 
(^) The Romantic Movement. — The first Romantic school, been in touch with this circle in their early days. Again, the 
however, was founded, not as a protest against the classicism of Heidelberg poets strengthened tfie national and patriotic sjurit 
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of their people ; they prepared the way for the rising against 
Napoleon, which culminated in the year 1813, and produced 
that outburst of patriotic song, associated with E. M. Arndt 
([760-1860), K. Th. Kdrner (i79i'i8i3) and M. von Schenken- 
dorf (i7<S3-i8i7). 

The subbctiucnt history of Romanticism stands in close 
relation to the Heidelberg school, and when, about r8og, the 
latter broke up, and Arnim and Brentano settled in Berlin, 
th(^ Romantic movement followed two clearly marked lines of 
devclof)Tnent, one north German, the other associated with 
Wurtternberg. 'I'he Prussian capital, hotbed of rationalism 
as it was, had, from the first, been intimately associated with 
Romanticism ; the first school had virtually l)een founded 
there, and north Germans, like Heinrich von Kleist (1777-1811) 
and Zacharias Werner ( 1768-1823) lutd done more for the develop- 
ment of tt)e Romantic drama than had the members of either 
R(»mantic school. 'Hiese men, and more especially Kleist, 
l*russia's greatest dramatic poet, showed how the capricious 
Romantic ideas could be brought into harmony with the classic 
tradition estalilishcd by Schiller, how th(‘y could be rendered 
serviccal)h‘ to the national theatre. At the same time, Berlin 
was iu)t a favourabli" soil for the development r)f Romantic 
ideas, and the circle of poets which gathered round Arnim and 
Brentano l)i(*re, either themselves demonstrated the decadence 
of these ideas, or their work contained elements which in sub- 
sequent years hastened the downfall of the movement. hVicdrich 
de la Motte Eou(|ue (i 777-18.13), for instance, shows how easy 
it was for the medieval tastes of the Romanticists to degenerate 
into mediocre novels and idays, hardly richer in genuine poetry 
than were the productions of tin* later Stimn umi Dran^ ; and 
E. T. A. IhjfTmann (1776-1822), ])ovverful genius though he 
was, cultivated with preference in his stories, a morbid super- 
naturalism, which was only a decadent form of the early Romantic 
delight in the world of fairies and spirits. 'Fhe lyric was less 
sensitive to !>al»*lul infliK'uees, Init even here the north German 
Romantic cireie could only [)oini to one h ric poet of tin? first 
rank, J. von EichendorfT (1788-1 <857) ; while in the {xietry of 
A. von Chamisso (1781 1S38) the volatile Romantu* spirituality 
is too often wanting. Others again, like hVierlrich Riickert 
(17S8 -1S66), sought the inspiration whic h Romanticism was no 
longer able to give, 111 the East ; still another group, of which 
Wilhelm Muller (1794-1827) is the idiief representative, followed 
Byron's example and awakened German sympathy for the 
oppressed Greeks and Poles. 

Apart from luchendorfT, the vital lyric poetry of the third 
and last phase of Romanticism must be looked lor in the Swabian 
school, which gathered round Hhland. Jaidwig I'hland (1787- 
1S62) was himself a diseiple of the Heidelberg jioets, and, in his 
lyrics and espiriall}' in his ballade, he succ eeded in grafting the 
Iviicism of the Romantic school on to the traditions of German 
ballad poetry whic'h liaci been handetl down from lUirger, Schiller 
and Goethe. But, as was the case with .so many otlior disciples 
of the Hc‘i(lelberg Romanticists, riiland's interest in the Cierman 
past was the serious interest of the scholar rather than the purely 
poetic interest c)l the earlier Romantic poets. I'lu* merit of the 
Swabian cinde, the chiet members of which were |. Kcmer 
(1786-1862), G. Schwab (1792-1 850), W. Waiblinger (1804-1830), 
\V. HaiifT (1802-1^127) and, most gifted of all, E. Morike (1804- 
1875) was that these writers preserved the Romantic traclitions 
from the disintegrating influences to which their north German 
c-c)ntem].>c)rarics were exposed. They introduced few new notes 
inti) lyric poetry, but they maintained the best traditions intact, 
and when, a generation later, th(‘ anti -Romantic movement 
of “ Young (iennany ” had run iis course, it was to Wiirtteinberg 
Gt'rmany look(*d for a revival of the old Romantic ideas. 

Meanwhile, in the background of all these phases of Romantic 
evolution, tlirough which Germany passed between 1798 and 
1S32, stands the majestic and imposing figure of (iocthe. 
Personally he had in the earlv stages ol the movement been 
opposed to that reversion to subjec'tivity and lawlessness which 
the first Konuintie school seemed to him to represent ; to the end 
of his life he regarded himself as a “ classic,” not a ” romantic ” 


[MODERN 

poet. But, on the other hand, he was too liberal-minded a 
thinker and critic to be oblivious to tlie fruitful influence of tlie 
new^ movement. Almost without exception he judged the young 
poets of the new century fairly, and treated them sympathetically 
and kindly ; he was keenly alive to the new — and for the most 
part ” unclassical — development of literature in England, 
France and Italy ; and his own published work, above all, the 
first part of Faust (1808), Die W ahlvenvandtschajlen (1809), 
Dkhiimg und Wahrheit (1811-1814, a final volume in 1833), 
Westbsiiicher Divan (1819), Wilhelm Metsiers Wanderjahre 
(1821-1820) and the second part of Faust (published in 1832 
after the poet’s death), stood in no antagonism to the Romantic 
j ideas of their time. One might rather say that Goethe was the 
i bond between the two fundamental literary movements of the 
German classical age ; that his work achieved tliat reconciliation 
of “ classic ” and “ romantic ” which, rightly regarded, was the 
supreme aim of the Romantic school itself. 

VL (iEKMAN Li'IERATURE .SINC’E GOETIIIC (1832-1906) 

(/[) Younff Germany. — With (iocthe's death a great age in 
Orman poetry came to a close. l.ong before 1832 Romanticism 
ha(J, as we have seen, begun to lose ground, and the July revolu- 
tion of 1830, the effects of which were almost as keenly felt in 
(Germany as in P'rance, gave the movement its death-blow. 
Meanwhile the march of ideas in Germany itself had not been 
favourable to Romanticism. Schclling had given place to G. 
W\ E. HigA'l (f 770-1831), now the dominant force in German 
philosophy, and the ITf'gelian metaphysics proved as unfruitful 
an itifluence on literature as that of P’ichte and Schclling had been 
fruitful. The transference of Romantic ideas to the domain 
of practical religion and politics had proved reactionary in its 
efTcc'ts ; Romanticism became the cloak for a kind of Neo- 
calholicism, and Romantic politics, as enunciated by men like 
F. von Gentz ([764-1832) and Adiim Muller (1779-1829), served 
as an aixilogy for the Metlernich regime in Austria. Only at 
the universities — in Gottingen, Heidelberg and Berlin-^ id 
the movement continue, in the best sense, to be productive ; 
German philologx', (German historical science and German 
jurisprudence benefited by Romantic ideas, long after Romantic 
poetry had fallen into decay. The day of Romanticism was 
clearly over ; but a return to the classic and humanitarian spirit 
j of the iSth century was impossil)le. 'I'he social condition of 
I Euro])e had been profoundly altered by the French Revolution ; 
I the rise of industrialism had created new economic jiroblems, 
I the march of science had overturm‘d old prejudices. And in a 
still higher degree were the ideas which lay behind the social 
! upheaval of the July revolution incompatible with a reversion 
j in (iennan)’ to the conditions of Weimar classicism, 'fhere was, 
I moreover, no disguising the tact that (ioethe himself did not 
1 stand high with the younger generation of tlerman writers 
I who came into jiower after his death. 

; “ \'oiing (iermany ” did not form a school in the sense in which 

: the word was used by the early Romanticists : the bond of union 
was rather the consequence of political persecution. J n December 
1835 the ( ierman “ Bund ” issued a decree suppressing the writings 
of the “ literary schfiol ” known as “ 'S’oung Germany,” and 
mentioned by name Heinrich Heine, Karl Gutzkow, Ludolf 
Wienbarg, 'I'heodor Mundt and Heinrich Laiibc. Of these men, 
Heine (1797-1856) was by far the most famous. He had made 
his reputation in 1826 and 1827 with Dte Ilarzreise and Das 
Buck der Lieder, both of wdiich books show how^ deeply he was 
immersed in the Romantic traditions. But Heine felt perhaps 
more acutely than any other man of his time how the ground 
I was slipping away from beneath hi.s feet; he repudiated the 
I Romantic movement and hailed the July revolution as the first 
j stage in the ” liberation of humanity ” ; while ultimately he 
I sought in France the freedom and intellectual stimulus w^hich 
! Germany withheld from him. Heine suffered from having been 
born in an age I'f transition : he was unable to realize in a whole- 
h(*arted way all that was good in the new movement, which he 
had embraced so warmly ; his optimism w^as counteracted by 
; doubts as to whether, after all, life had not been better in tliat 
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old Romantic Germany of his childhood for which, to the last, 
he retained so wami an affection, l^ersonal disappointments 
and unhappiness added to the bitterness of Heine's nature, 
and the supremely gifted lyric poet and the hardly less gifteil 
satirist were overshadowed by the cynic from whose biting wit 
nothing was safe. 

Heine's contemporary and — ^although he w^as not mentioned 
in the decree against the school —fellow-fighter, Ludwig Bdrnci 
(j 786-1837), was a more characteristic representative of the 
“ Young Gorman ” j)()int of view ; for he was free from Romantic 
prejudices. Borne gave vent to his enthusiasm for France in 
eloquent Jhirfe aus Paris (1 <830-1833), whicli form a landmark 
of importance in the development ot German prose style. With 
Karl Gutzkow (1S11-187S), who was considerably yoiuiger 
than either Heine or Bcirne, the more positive aspects of tlu! 
“Young German” movement begin to be apparent. He, too, 
had become a man of letters under the inthience of the July 
revolution, and with an early novel, Wally, die 7 .iveiflcriji (1835), 
which was then regarded as atheistic and immoral, he fought in 
the battle for the new ideas. His best literary work, however, 
was the comedies with which he enriclu;d the German stage ol 
the 'forties, and novids like Die Uitter vom Crisie (1850-1851), 
and Dcr Zanberer von Rom (1858 i8()i), whic h have to be con- 
sidered in c nnexion with the later deve*lo])mciit of German 
fiction, lleinrit'h Laube (i8ot>-i8iS4), w'ho, as tiui author ol 
lengthy social novels, and Rcisenovcllcn in tlu^ style of Heine’s 
Reisehilder^ was one of the lixiders of the new movement, is 
now only remembered as Germany's greatest theatre-director. 
Laube’s connexion (1850' 1807) with the Burgtheater of Vienna 
forms one of tlie most lirilliant periods in the history of the 
modern stjige. Heine and Jkinie, Gutzkow and Laube — these 
were the leading spirits of “ Young Germany " ; in their train 
followetl a host of lesser men, who to the present generation are 
hardly even names. In the domain of scholarship and learning 
the “ Young German ” inovcmc'nt was associated with the 
supremacy of Hegelianism, the leading spirits being J). F. Strauss 
(1808-1S74), author of the Lehen Jesn (1835), the historians 
G. G. (kirvinus (1805-1871) and W. Menzel (1798-1873), and the 
philosopher T.. A. Feuerbach (1804-1872), who, although a 
disciple of Hegel, ultimately helped to destroy the latter's 
iniluence. 

Outside the immediate circle of “ Young Germany," other 
tentative efforts were made to provide a substitute for tlni 
dist!redited literature of Romanticism. The historical novel, for 
instance, which Romanticists like .Arnim had cultivated, fell at 
an early date under the; iniluence of Sir Walter Sc<ilt ; Wilhelm 
Jlaiiff, Heinrich /schokke (1771- 1S48) and K. Spindlcr (i7o() - 
3855) were the most prominent amidst the many imitators of 
the Scottish novelist. 'J'he drama, again, which since Klcist 
and Werner liad been without de.finite prim'ijiles, was, partly 
under Austrian influence, finding its way back to a condition of 
sUibility. In Germany [iroper, the men into w^Ikjsc hands it 
fell were, on the one hand, undisciplined geniuses such as ('. J). 
Grabbe (1801-1836), or, on the other, poets with too little 
theatrical blood in their veins like K. L. inim<'rmann(j796 -3 84o), 
or with too much, like JL von Raupat h (I}8.^-1852), K. von 
Holtei (1798-1880) and Adolf Milliner (1774-1829)— the last 
named being the chief representative of the so-called Schieksals- 
trngodic. In those years iht; (iermans \vero more seriously 
interested in their opera, which, under ('. M. Weber, 11 . A. 
Marschner, A. Lortzing and 0 . Nicolai, remained faithful to the 
Romantic spirit. In Austria, however, the drama followed 
lines of its own; here, at the very beginning of the century, 
11 . J. von Collin (1771-1811) attempted in Regtdus and other 
works to substitute for the lifeless pseudo- classic tragedy of 
Ayrenhoff the classic style of Schiller. His attempt is tlie more 
interesting, as th(^ long development that had taken pku’e in 
Germany between Gottsched and Schiller w'as virtually un- 
represented in Austrian literature. M. von C>)llin (1779-1824), 
a younger brother of 11 . J. von Collin, did a similar service for 
the Romantic drama. Franz Grillparzer (1791' 1872), Austria’s 
greatest poet, began in the school of Mullner with a “ fate 
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drama,’' but soon won an indejiendent place for himself ; more 
successfully than an>' other dramatist of the century, he carried 
out that task which Kleist had first seriously faced, the reconcilia- 
tion of the classicism of Goethe and SGiiller with the Romantic 
and modern spirit of the ii)th rt*ntur\ . It is from this point of 
view that works like Das goldene lltrss (1820), Koitig Ottokars 
Gluck nnd Ende (1825), Dvr Traum, eui lA'hen (183^) and Des 
Mt’eres und der l.ivlu’ Wellcn (1833) must be regarded. As far 
as the poetic drama was concenu'd, Giilljxirzer stood aloiit*, 
for K. F. |. von Miinch-Hellinghausen (i8o(>-iS7i), his most 
promising contemporary, once so popular imdiT llu^ ])seudonym 
of Friedrich Halm, soon fell back into the trivial scntimenUility 
of the later Roman tii'ists. In other forms of dr.imatic llleratiire 
Austria cjuild point to manv distinguisherl writers, notablv tla^ 
comedv-wriler, K. von IJanernfeld (1802-1890), wliile a host 
of phiywriglus, chief of whom were V, Kaimund (i790-t83(.) 
and J. Ncslroy (1801-1802), cultivated the popular Viennese 
fan!e and fairy-play, 'flms, in spite ol Melternich's ciaisorship 
of the drama, the? V iennese theatre was, in the first half of the 
igth centiir\% in eloser touch with literature than that of an\ 
other German centre. 

'I'he transitional characti'r of the age is best ilhistraied by two 
eminent writers whom outward circumstance's rather than any 
similarity of (luiracter and aim luu'e classed together, 'fhese 
were K. L. Immermann, who has been alri.idy mentioned, aial 
A. von Flaten-llallemnmd ( 1 7o^)~i83i^). Immermanii’s dramas 
were of little practical value to tlu^ theatn*, but one at. least. 
Merlin (1832), is a dramatic poetn of great lieauty. Ju his novels, 
however, Die Kfitgonen (1839) and M melihausen (1838-183(0. 
Immermann was the spokesman of his time. He looked back- 
wards rather than forwards ; he saw himself a.s tlu; belated 
follower ot a gri;at literary ag(‘ ralht'r than as tiie jiioneer ol a 
new one. 'J’lu* bankruptcy of Romanticism and the poetically 
arid era of “\^)ung (iermany '’ left him little conlidi'iiee jn ih.* 
future. J’hiten, on tlie otlu'i* hand, went his own way : he, too, 
was the antagonist both ol Komanti(‘ism and “ V’oimg German' 
and with Immermann himself he ('anu* into sharj) conliicl. 
But in his poetry lu' showed himself indilf' rciit to the strife of 
contending literary schools. He began as an inniator of the 
(uTman oriental pocjts llu' only Romanticists with whom Ju; 
had any ])crsonal svmjnilhv— and with his matiLless Sonctlc 
ai4S Veuedig (182^) he stands out as a mast.cr in tlu; art of verse- 
writing and as the least subjective* of all (u'nnan Ivric poets. 
In the imitation of Romance metn*s he sought a n'liige from the 
extravagances and excesses of tlu; Romimtic decadence. 

Meanwhile tlu; jiolilical side of tlie “ Young German move- 
numt, which the (ierman Bund aimed at stamping out, gained 
rapidly in imfiortanci; under tlu; inlUienee ot the unsettled 
political conditions between tlie revolutions of J830 and 18 jS. 
The early ’forties were in German literatim' marked by an 
extraordinary outinirst of ])oliti('al poetr\', wliu'h m;i.y be aptly 
compared with the n:ili«»nal and patriotic lvr:c e\'oked by tlu' 
year 1813. 'I'he y’^riru'ipk ^ which triumjilied in k'raiu;e at tlu; 
revolution of i8j8 were, to a great extent, lought out by the 
Cierrnan singers of 1S41 and 1842. Begun by mediocn; talents 
like N. Becker (180(3-181:::) and R. K. IViit/ (1S19--1872), tlu; 
movement found a \ igorous ('hampiou in Georg ilerwegh (1817 - 
1875), who in Ins turn snceeeded in winning I 'eidinimd Freiligratli 
(1810-1879) for tlu; rovolnti(mary cause. Others j(»iried in the 
cry for freedom — F. Dingelstedt (1814-1881). A. H. Hoflmaiin 
von I'allersleben (1798-1874), and a number of Austrians, who 
had even more reason for n'bellion and diMontenl than tlu; 
north Germans. But the best Auslrkm political poctrv, the 
Spaziergnnge eines Winur I*n(trn, 1831, by “ An.istasius Grim ” 
(Graf A. von Aiu'rsperg, 1809-1876), belonged to a decade 
earlier. The political lync' culminated in and end(Yl with llu' 
yeanS|8; the rcvolulionists of tlie 'fort i(‘S were, it not a|)f leased, 
at least silenced by the revolution which in their eves hud 
effected so little, jf Freiligrath be excepted, tlu; chief lyric 
poets of this epoch stood asicle from the rc'Volutionary movement; 
even K. (ieibel (1815-1884), tlu; representative poet of tlu; 
succeeding age, was only temporarily int('rest(;d in the political 
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movement, and iiis best work is of a purely lyric character. 
M. von Strachwitz's (1822-18^7) promising talent did not flourish 
in the political atmosphere; Annette von Droste-Hiilshoff 
(1797-1848), and the Austrian, Nikolaus Lenau (1802-1850), 
both stand far removed from the world of politics ; they are 
imbued with iliat pessimistic resignation which is, more or 
less, characteristic of all German literature between 1850 and 
1870. 

{!/) Mid-Century Literature. — When once the revolution of 
1848 was over, a spirit ol tranquillity came over German letters ; 
but it was due rather to the al>sence of confidence in the future 
than to any hopefulness or real content. The literature of the 
middle of the century was not wanting in achievement, hut 
iherc was nothing buoyant or youthful about it ; most significant 
of all, the generation between 1848 and 1880 was either oblivious 
or indifferent to the good work and to the new and germinating 
ideas which it produced. Hegel, who held the earlier half of the 
19th century in his ban, was still all-powerful in the universities, 
but his power was on the wane in literature and public life. 
'I’he so-called “ Hegelian Left ’’ had advanced so far as to have 
b(^come incompatible with the original Hegelianism ; the new 
social and economic theories did not fit into the scheme of 
Hegelian collectivism ; the interest in natural science — fostered 
by the popular books of ]. Moleschott (1822-1893), Karl Vogt 
(1817-1895) and Ludwig Biichner ( 1824-1899') —created a 
lieallhy antidote to the Hegelian metaphysics. In literature and 
art, on which Hegel, as we have seen, had exerted so blight- j 
ing an influence, his place was takem by the chief exponent 
of philosophic pessimism, Arthur Schopenhauer (1788-1860). 
St'hopenhauer's antagonism to Hegelianism was of old standing, 
lor his chief work, Die Welt als Wille und Vorstelltin^, had 
appeared as far back as 1819 ; but the century was more than 
half over before the movement of ideas had, as it were, caught 
up with him, belore pessimism became a dominant force in 
intellectual life. 

The literature produced between 1850 and 1870 was pre- 
eminently one ol prose fiction. The beginnings wdiich the 
“ Young German ’’ school had made, to a type of novel dealing 
with social problems— the best example is Gutzkow's Ruler 
vom Geistc — developed rafiidly in this succeeding epoch. 
Friedrich Spielhagen (born 1829) followed immediately in 
Gutzkow's footsteps, and in a series of romances from Problema- 
iische Naturen (i860) to Sturmflut (1876), discusst'd in a militant 
spirit that recalls Laube and Gutzkow the social probl(*ms 
which agitated German life in these decades. (Justav Freytag 
(1816-18(15), although an older man, freed himself more success- 
hilly from the “ Young Cierman ” tradition ; his romance of 
(ierman commercialism. Soil und Uaben (1855), is the master- 
piece of mid-century fiction ot this class. Less successful was 
hreytag's subsequent attempt to transfer his method to the 
milieu of German academic life in Die verlorene Jiandschriji 
(1864). As was perhaps only natural in an age of social and 
political interests, the historical novel occupies a subordinate 
plac'e. 'I'he influence of Scott, which in the earlier period had 
been strong, produced only one writer, Wilhelm 1 hiring (“ Willi- 
bald Alexis," 1798-1871), who was more than a mere imitator 
of the Scottish master. In the series of six novels, from Der 
Roland von Berlin to Doroihe, which Alexis published betw'een 
1S40 and 1856, he gave (Jermany, and more particularly I’russia, 
a historical fiction which might not unworthily be compared 
with the Waverley yitwels. Hut AU‘\is had no successor, and the 
historical novel soon made way for a type of fiction in which 
the accurate reproduction of remote conditi(»ns was held of 
more account than poetic inspiration or artistic power. Such 
are the “ anti(|uarian novels of ancient Egyptian life by 
(leorg Khers (1837-1898), and those from primitive German 
histoi*)’’ by Felix llahn (born 1834). 'J’he vogue of historical 
fiction was also transferred to some extent, as in English literature, 
to novels of American life and adventure, of wliich the chief 
German cultivators were K. A. Postl, who wrote under the 
pseudonym of Charles Sealsfield (1703 - 1804) and Friedrich 
Gerstiicker (1816-1872). 


Of greater importance was the fiction which owed its inspira- 
tion to the Romantic traditions that survived the “ Young 
German age. To this group belongs the novel of peasant and 
provincial life, of which Immermann had given an excellent 
example in Der Oberhoj, a story included in the arabesque of 
Miinchhausen. A Swiss pastor, Albrecht Bitzius, better known 
by his pseudonym “ Jeremias Gotthelf " (1797-1854), was, 
however, the real founder of this class of romance ; and his 
simple, unvarnished and naively didactic stories of the Swiss 
peasant were followed not long afterwards by the more famous 
Sckivarzwdlder Dorjgescliichien (1843- 1854) of Berthold Auer- 
bach (1812-1882). Auerbach is not by any means so naive 
and realistic as Gotthelf, nor is his work free from tendencies 
and ideas wliich recall “ Young German ” rationalism rather 
than the unsophisticated life of the Black Forest ; but the 
Schwarzwdlder Dorjgeschichien exerted a decisive influence; 
they were the forerunners of a large body of peasant literature 
which described with affectionate sympathy and with a liberal 
admixture of dialect, south German village life. With this 
group of writers may also be associated the German Bohemian, 
A. Stifter (1805-1868), who has called up unforgettable pictures 
and impressions of the life and scenery^ of his home. 

Meanwhile, the T.ovv German peoples also benefited by the 
revival of an interest in dialect and peasant life ; it is to the 
credit of Fritz Reuter (1810-1874) that he brought honour 
to the Jdattdcutsch of the north, the dialects ol which had 
played a fitful, but by no means negligible role in the earlier 
history of (ierman letters. His Mecklenburg novels, especially 
Vt de Franzosentid (i860), CU mine Festungstid (1863) and I'i 
mine Siromtid (1862-1864), are a faithful reflection of Mec'klen- 
burg life and temperament, and hold their place beside the best 
German fiction of the period. W hat Reuter did for l^lattdeutsch 
])rose, his contemporary, Klaus Groth (1819-1899), the author 
of Quickborn (1852), did for its verse. W e owt, how'ever, the best 
German prose fiction of these years to two writers, whose affinity 
with the older Romanticists was closer. The north German, 
Theodor Storm (1817 1888) is the author of a series of short 
stories of delicate, lyric inspiration, steeped in that elegiac 
Romanticism which harmonized so well with mid-centuiy' 
pessimism in Germany. Gottfried Keller (181(^-1890), on the 
other hand, a nati\^e of Zurich, was a modern Romanticist of 
a robuster type ; his magnificent autobiographical novel, Der 
griine Heinrich (1854-1855), might be described as the last in 
the great line of Romantic fiction that had begun with Wilhelm 
Meister, and the short stories. Die Leute von Seldwyla (1856- 
1874) and Zitricher Novellen (1878) are masterpieces of the 
first rank. 

In the dramatic literature of these decades, at least as it was 
reflected in the n*pertories of the German theatres, there was 
little promise. French influence was, in general, predominant; 
French translations formed the mainstay of the theatre-directors, 
while successful German playwrights, such as R. Benedix (1811- 
1873) and ('harlotte Birch-Pfeiffer (1800-3868), have little claim 
to consideration in a literary survey. Gustav Frey tag's 
admirable comedy. Die Journalisten (1852), was one of the 
rare exceptions. But the German drama of this epoch is not 
to be judged solely by the theatres. At the middle of the century 
Germany could point to tw^o writers who, each in his way, con- 
tributed very materiall}' to the development of the modern 
drama. These were Friedrich Hebbel (1813-1863) and Otto 
Ludwig (1813-1865). Both of these men, as a later generation 
discovered, w^ere the pioneers of that dramatic literature which 
at the close of the century" accepted the canons of realism and 
aimed at superseding outward effects by psychological conflicts 
.and problems of social life. Hebbel, especially, must be regarded 
as the most original and revolutionary German dramatist of 
the 19th centiny’. Unlike his contemporary Grillparzer, whose 
aim had been to reconcile the “ classic " and the “ romantic '' 
drama with the help of Spanish models, Hebbel laid the founda- 
tions of a psychological and social drama, of which the most 
modern interpreter has been Henrik Ibsen, llebbel’s first 
tragedy, Judith, ap|x;ared in 1840, his masterpieces, Herodes 
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Mid ManamnCy Agnes Bernaucr, Gyges tmd sein Ring, and the 
trilogy of Die Nibelungen between 1850 and 1862. 

In this period of somewhat confused literary striving, there 
is, however, one body of writers who might be grouped together 
as a school, although the designation must be regarded rather 
as an outward accident of union than as implying conformity 
of aims. This is the group which Maximilian 11 . of Bavaria 
gathered round him in Munich between 1852 and i860. A 
leading spirit of the group was Emanuel Geibcl, who, as we have 
seen, set a model to the German lyric in this age ; F. von Boden- 
stedt (1819-1892), the popular author of Mirza SrJiaffy; and 
J. V. von Scheffel (1826-1886), who, in his verse-romance, Der 
Trompeter von Sdekingen (1854), broke a lance for a type of 
literature which had been cultivated somewhat earlier, but 
with no very conspicuous success, by men like O. von Redwitz 
(1823-1891) and G. Kinkel (1815-1882). The romance was, 
in fact, one of the favourite vehicles of poetic expression of the 
Munich school, its most successful exponents being J. Wolf! 
(b. 1834) and R. Baiimbach (1840-1905); while others, 

such as H. Lingg (1820-1905) and R. Hamerling (1830-1899) 
devoted themselves to the more ambitious epic. The general 
tone of the literary movement was pessimistic, the hopeIessnes.s 
of the spiritual outlook being most deeply engrained in the 
verse of H. Lorm (pseudonym for Heinrich Lanclesmann, 1821- 
1902) and M. I.euthold (1827-1879). On the whole, the most 
important member of the Munich group is I’aul llcyse (b. 1830), 
who, as a writer of “ Novellen " or short stories, may be classed 
with Storm and Keller. An essentially T.atin genius, Ileyse 
excels in stories of Ttaliati life, where his lightness of touch 
and sense of form are shown to best adv'antage ; but he has also 
written several long novels. Of these, Kinder der Well (1873) 
and, in a lesser degree, Im Paradiese (1875), sum up the spirit 
and tendency of their time, just as, in earlier decades, Die Ritter 
voni Geisie, Problematischc Maiuren and Soli und I I alien were 
characteristic of the periods which produced them. 

(r) German Literature after jSyo. — In the years immediately 
following the Franco-German \Var, the prevailing conditions 
were unfavourable to literary production in (iermany, and the 
re-establishment of the empire left comparatively little trace 
on the, national literature. All minds were for a time engrossed 
by the Kulturkampf, by the financial difli('ulties— the so-called 
Griindertum— due to unscrupulous spec ulation, and, finally, I 
l.)y the rapid rise of social democracy as a y)olitical force. 'I'he 
intellectual basis of the latter movement was laid by Ferdinand 
Lassalle (1825-1864) and Karl Marx (1818-1883), author of 
Das Kapital{\/o\. i., 1867). But even had such disturbing elements 
been wanting, the general tone of German intellectual life at 
that time was not buoyant enough to insfiire a vigorous literary 
revival. 'Fhe influence of Hegel was still strong, and the “ his- 
torical ” method, as enunciated in Der alte und der neue Glaiibe 
(1872) by the Hegelian D. F. Strauss, was generally accepted 
at the German universities. To many the compromise which 
H. Lotze (1817-1881) had attempted to establish between 
science and metaphysics, came as a relief from the Hegelian 
tradition, but in literature and art the dominant force was still, 
as before the war, the philosophy of Schopenhauer. In his 
Philosophic dcs Unbewussten (1869), E. von Hartmann (1842 - 
1906) endeavoured to bring pessimism into harmony with ideal- 
ism. In lyric poetry, the dull monotony was broken by the 
excitement of the war, and the singers of the revolution of 1848 
were among the first to welcome the triumph and unification 
of Germany. At the same time, men of the older generation, 
like Herwegh, Freiligrath and Geibel could ill conceal a certain 
disappointment with the new regime ; the united Germany 
of 1871 was not what they had dreamed of in their youth, when 
all hopes were set on the Frankfort parliament. 

The novel continued to he what it was before 1870, the most 
vigorous form of German literature, but the novelists who were 
popular in the early seventies were all older men. Laube, 
Gutzkow and Auerbach were still writing ; Fritz Reuter was 
a universal favourite ; while among the writers of short stories. 
Storm, who, between 1877 and 1888, put the crown to his work 


with his Chroniknovellen, and Paul Heyse were the acknowledged 
masters. It was not until at least a decade later that the genius 
of Gottfried Keller was generally recognized. The historical 
novel seemed, in those days, beyond hope of revival. Gustav 
Freytag, it is true, had made the attempt in Die Ahnen (1872- 
1881), a number of independent historical romances linked 
together to form an ambitious prose epic ; but there was more of 
the spirit of Ebers and Dahn in Freytag \s work than of the 
spacious art of Scott, or of Scott's disciple, Willibald Alexis. 

Thedrama of the seventies was in an even less hopeful condition 
than during the preceding period. '!'he classical iambic tragedy 
was cultivated by the Munich school, b\ A. \\ ilbrandt (b. 1837), 
A. Lindner (1831-188S), H. Kru.se (1815-1902), In- the Austrian 
F. Missel (1831-1893), and A. Fitg(*r (b. r8.jo) : but it was 
characteristic of the time that Halm was po|)ular, while Hebbel 
and Grillparzer were ncglect(‘d, it might even be said ignored. 
The most gifted German dramatist belonging exchisivelv to 
the decade between 1870 and i88o was an Austrian, Ludwig 
Anzengruber ( i839-i88()). whose Pjairer von Ktrehjeld (1870) 
recalled the controversies of the Knlhtrhawpj. 'J'his was An/en 
gruber's first drama, and it was followed b\ a series of power 
fill plays dealing wdth the lile of the Austrian peasant ; Anzen- 
gruber w'as, indeed, one of the ablest exponents ol that village 
life, wdiich had attracted so many gifted writers since the days 
of Gotthelf and Auerbach. But the really pofiiilar dramatists 
of this epoch were either writers who, like Benedix in tin* older 
generation, cultivated the honrgeoi.se comedv- A. 1 /Arronge 
(b. 1838), G. von Mo.ser (1825- 1003), F. \'on Schonthan (b. i8.j9) 
and O. Bliimenthal (b. 1852) — or playwrights, of whom P. 
T.indau (b. 1S39) may be regarded as representative, who 
imitated Frenc'h modids. The only sign of progress in th(* 
dramatic histoiy" of this period was the marked improvement 
of the German stage, an improvement dut*. on the one hand, to 
the artistic reforms introduced b\ the duke of Meiningen in the 
( ourt theatre at Meiningen, and, on the other hand, to the ideals 
! of a national theatre realized at Ba\reiith by Richard Wagner 
(1813-1883). I'he greatest compo.ser of the later mth centur> 
is also one of Germany's leading dramatists; and the first 
performance of the trilogy Der Ring des Kihelnngen at Bayreuth 
in the summer of 1876 may be said to ha\'e inaugurated the 
latest epoch in the history of the German drama. 

The last fifteen or twenty years of the 19th century were 
distinguished in Germany by a remarkable literary activity. 
Among the younger generation, which was giowdng up as citizens 
of the united German empire, a more hojielul and optimistic 
spirit prevailed. The intluenc’e of Si'hopenhauer was on the wane, 
and at the universities Hegeliani.sm had lost its former hold. 
The spon.sor of the new- philosophic movement was Kant, the 
I master of 18th-century “enlightenment," and under the in- 
fluence of the “neo-Kantian ” movement, not mcrelv German 
school philosophy, but theology also, was imbued with a healthier 
spirit. L. von Ranke (1795 1886) was still the dominant force 
in German historical science, and betw-eim 1881 and j888 nine 
volumes appeared of his last great work, Weltgesehiehle, Other 
historians of the period were H. von Sybel (1817 1895) and H. 
von Trcitschke (1834-1896), the latter a vigorous and in.spiring 
, spoke.srnan of the new political conditions ; while |. Burckhardt 
I (1818-1897), author of the masterly Kultnr der Renaissance in 
! Italien (i860) and the friend of Nietz.si'hc, exerted an influence 
on German thought wdiich was not confini'fl to academic circles. 
Literary criticism perhaps benefited most ol all by the dethrone- 
ment of Hegel and the more objective attitude towards Schopen- 
hauer ; it seemed as if in this epoch the Germans first formed 
definite idea.s — and ideas whiidi were acceptable and accepted 
outside Germany- as to the rank and merits of their great poets. 
A marked change came over the nation's attitude towards fioethe, 
a poet to wdiom, as we have seen, neither the era of Hegel nor 
that of SchopenhainT had been favourable ; Schiller was regarded 
with less national prejudice, and — most important of all— amends 
were made by the new' generation for the earlier neglect of 
Kleist, (irillparzer, Hebbel and Keller. 

The thinker and poet who most completely embodies the spirit 



798 GERMAN LITERATURE [MODERN 


of this period— who dealt the Hcp:eUan metaphysics its death- 
blow as far as its wider innuenee was concerned— was Friedrich 
Nietzsche (1844-1900). Nietzsche had bepun as a disciple of 
Schopenhauer and a friend of Waj^ncr, and he ultimately became 
the champion of an individualistic and optimistic philosophy 
which formed the t>harpest possible contrast to mid-century 
yiessimism. The individual, not the race, the H crrcnmensch, 
not tlie slave, self-assertion, not self-denying renunciation — 
these are some of the ideas round which this new optimistic 
ethics turns. Nietzsche looked forward to the human race 
emerging from an effete culture, burdened and clogged by tradi- 
tion, and re-establishing itself on a basis that is in harmony 
with man's primitive instincts. Like Schopenhauer before him, 
Nietzsche was a stylist of the first rank, and his literary master- 
j)iece. Also sfiracli Zaralhnstra ( kSS^-iSoi ), is to be regarded as 
the most important imaginative work of its epoch. 

NietzscLean individualism w'as only one (*f many factors 
which eonlribuled to the new literary dovelo])inent. The 
realistic movement, as it liad manifested itself in iTanee under 
Flaubert, the (h)n('(jurts, /.ola and Maupassant, in Ru.ssia under 
I ) )st()ievsky and 'J'ol .Loi, and in Norway under Ihscn and 
bjorrison, was, for a lime, the dominant force in Clermany, and 
llie younger geuerauon of critics hailed it with undisguised 
satisfaction ; most chanicteristic and significant of all, the centre 
of this revival was llerlin, w hich, sin< e it had become the imperial 
capital, wMs rapidly establishing its claim to be also the literary 
metropolis, ft was the best testimony to the vitality of the 
mo\enie.nt that it rarely descended to slavish imitation of the 
realistic masterpieces of other litiTatures ; realism in (iermany 
was, in fact, finly an episode of the ’eighties, a stimulating 
inlluenci* r.itber than an accepted principle or dogma. And its 
suggestive character is to i)e seen not merely in the writings of 
the young Sturmvr mid ! hanger this time, but also in those 
of the older generation who, in temperament, were naturally 
more inclined to the ideals of a past age. 

Of the novelists of the latter class, A. Wilbrandl, who has 
already been mentioned as a dramatist, has show-n, since about 
1890, a remarkable pow'cr of ada|)ting himself. If not to the su le 
and artistic methods ol the younger school, at least to the 
ideas by w'hich it wjis agitated ; F. Spiclhagcn's attitude tow^ards 
the realistic movement has been invariably sympathetic, while 
a still older writer, I’lieodor lumtanc (1819-1898), wrote between 
t88o and 1898 a series of works in which the finer elements of 
h'reiu'li riMlism were grafted on the German novel. To the older 
scliool belong Wilhelm Jensen (b. 1837), and that fine humorist, 
Wilhelm Kaabe (b. 1831), w ith w'hom may be associated as other 
Immorists ot this period, Jl. Seidel (1892 1 got)) and W. JUisch 
( 1832-1908). Some of tlic most interesting examf)]es of rei ent 
t Kerman fiction come, however, from Austria and Switzerland. 
I’iie two most eminent Austrian authors, Mane von Kbncr- 
l\schenbaeh (b. 1830), and Ferdinand von Saar (1833-1906), 
both excel as writers ol Novcllcn or short stories - the latter 
(‘specially being an exponent of that pessimism which is .Austria’s 
peeiiliar heritage from the previous generation of her poets. 
Austrians too, are Eetcr Kosegger (b. 1843), 

])opularity with his novels of peasant life, K. F. I'Vanzos (1848- 
i<)04) and L. von Saehei-.Masoch (1835-1895). (Jennan prose 
fiction is, in Switzerland, represented bv two w'riters of the first 
rank ; one of these, Gottfried Keller, has already been mentioned ; 
tlu5 other, Konrad Ferdinand Meyer (1825 1898), turned to 
literature or. at least, made his reputation, comparatively late 
in hie. Although, like Keller, a writer of virile, original verse, 
Meyer is best know n as a novelist : hi‘, too, was a master of the 
short story. Ills themes arc drawm by preference from the epoch 
ol the Renaissance, and his method is cliaiaeterized bv an 
objectivity of standpoint ami a purity of style exceptional in 
German wTiters. 

'I’he realistic novels of tlu* period were wTitten by li. ('onradi 
(i8()3-i89o). Max Kretzer (b. 1854), M. G. Conrad (b. 1846), 11. 
Heil)erg(b. 1S40), K. Bleibtivu (b. 1859), K. Alberti (pseiidon''m 
for Konrad Sit tenfold, b. 1862) and Hermann Sudermanii 
(b. 1857). A want of stability w'as, however, as has been already 


indicated, characteristic of the realistic movement in Germany ; 
the idealistic trend of the German mind proved itself ill-adapted 
to the uncompromising realism of the tTcnch .school, and the 
(ierman realists, whether in fiction or in drama, ultimately 
sought to escape from the logical consequences of their theories. 
Iwen Sudermann, whose Frau Sorge (1887), Der Kaizensieg 
(1889), and the brilliant, il somewhat sen.sational romance, 
Es war (1894), are among the best novels of this period, has 
never been a consistent realist. It is consequently not surprising 
to find that, before long, German fiction returned to psychological 
and emotional problems, to the poetical or symbolical presenta- 
tion of life, which was more in harmony wuth the German tempera- 
ment than was the robnster realism of h'laubert or Zola. This 
trend is noticeable in the work of Gustav Frenssen (b. 1863), 
w'hose novel Jorn Uhl (1901) was extraordinarily popular ; 
it is also to be seen in the studies of child life and educational 
])roblems wdiich Imve proved so attractive to the younger 
writers of the present day, such as Hermann Hesse (b. 1877), 
ICmil Strauss ( 1 >. 1866), Rudolf Huch (b. 1862) and Friedrich 
Huch (b. i873). One might say, indeed, that at the beginning 
of the 20th century the traditifmal form of Cierman fiction, the 
Eildiingsroman y had come into its ancient rights again. Mention 
ought also to be made of J. J. David (1859 1907), K. von 
Keyserling (b. 1858), W. llegeler (b. 1870), G. von Ompteda 
(b. 1863), J. Wassermann (b. 1873), Heinrich Mann (b. 1871) 
and Thomas Mann (b. 1875). Buddenhrooks (1902) by the 
last mentioned is one of the outstanding novels of the period. 
Some of the best fiction of the most recent period is the work of 
women, the most distinguished being Helene Bohlaii (b. 1859), 
Gabriele Reuter (b. 1859), Clara Viebig (C. Cohn-Vielng, 
b. i860) and Rirarda Hiicli (b. 1864). Whether the latest 
movement in German poetry and fiction, which, under the catch- 
W'ord lleimatkun^ty has favoured tlie province rather than the 
city, the dialec t in preference to the language of the educated 
classes, will prove a permanent gain, it is still too soon to say, 
but the movement is at least a protest against the decadent 
tendencies of naturalism. 

At no j)criod of German letters were literature and the theatre 
in cl(*ser touch than at the end of the 19th and the beginning of 
the 20th centuries; more than at any previous time has the 
th(‘atrc become the arena in which the literary battles of the day 
are fought out. 'Hie general im])rovement in the artistic, 
tc'chnical and economic conditions of the German stage ha\'e 
already been indicated ; but it was not until 1889 that the effects 
of these imj>rovcments became apparent in dramatic literature. 
Before that date, il is true, Krnst von Wildenbruch (i845-i(;o«)) 
had attempted to re\i\'e tlie liistorical tragedy, but the purely 
literary qualities of hjs work were handicapped I)}" a too effusi\e 
patriotism and a Schillerian pathos ; nor did the talent of 
Ricluird Voss (b. 1851) jirovc strong enough to effect any lasting 
reform. In October 1880, how'(‘ver, Gerhart Ilaiiptnuinn's 
play, ror Sonnenaiifgang, was produced on the then recently 
founded Frcie B. hue in Jk*rlin ; and a month later, Die Ehre 
by Hennann Sudermann met w'ilh a more enthusiastic reception 
in Berlin than had fallen to the lot (T any German play for more 
than a generation. 

Hauptmann (b. 1S62), the most original of contemporary* 
German wTiters, stands, more or less, alone. His early plays, 
the most powerful of whi('h is Die Weber (1892), W'cre w'ritteu 
under the influence either of an uncompromising realism, or of 
that modified form of realism introduced from Scandinavia ; 
but in Hanneles Uinnneljahrt (1893) he combined realism w'ith 
the poetic mvsticism of a child's dream, in Florian Geyer (1895) 
he ada])t('d the methods of realism to an historical subject, and 
in the year i8()6 he, to all appearance, abandoned realism to 
write an allegorical dramatic poem. Die versimhene Gloche. 
Hauptmann's subsequent work has oscillated between the 
extremes marked out bv these w'orks — from the frank naturalism 
of Fuhrmann Ilenschel (1898) and Rose Berndt (1903), to the 
fantastic mysticism of Der arme Heinrich (1902) and I nd Pifypa 
tanzl I (i9o6\ 

The dramatic talent of Hermann Sudermann has developed 
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on more even lines ; the success of Die Ehre was due in the first 
instance to the ability which Sudermann had shown in adapting 
the ideas of his time and the new methods of dramatic presenta- 
tion to the traditional German biirgerUches Drama, This is the 
characteristic of the niajority of the many plays which followed 
of which Ilcimat {\>\()^)^ Das Gluck im Winkel (1H96) and Es Icbe 
das TM)en I (1902) may be mentioned as typical. With less 
success Sudermann attempted in johannes (i8g8) a tragedy on 
lines suggested by Hebbol. A keen observer, a writer of brilliant 
and suggestive ideas, SudtTmann is, above all, the practical 
playwright ; luit it is unfortunate that the theatrical clement 
in his work too often overshadows its literary qualities. 

Since i88(), the drama has occupied the foreground of interest 
in Germany. 'I'he permanent repertory of the German theatre 
has not, it is true, been much enriched, but it is at least to the 
credit of contemporary Cierman playwrights that they arc un- 
willing to rest content with their successes and are constantly 
experimenting with new forms. Resides Hauptmann and 
Sudermann, the most talented dramatists of the day arc Max 
TIalbe (b. 1865), O. E. Jlartleben (i86^ 1005), ( 1 . Hirschfeld 
(b. 1873), E. Rosmer (pseudonym for Elsa Bernstein, b. 1866), 
I aid wig Fulda (b. 1862), Max Dreyer (b. 1862), Otto Ernst 
(pseudonym for O. E. Schmidt, b. 1862) and Frank Wedekind 
( 1 ). 1864). In Austria, notwithstanding the prejmnderant influ- 
ence of Berlin, the tlrama has retained its national character- 
istics, and writers like Arthur Schnitzler ( 1 ). 18^)2), Hermann 
Hahr (b. 1803), Hugo von Hofmannsthal (b. 1874) and R. 
Beer-TJofmann (b. 1866) have introduced symbolistic element; 
and peculiarly Austrian problems, w'hich arc foreign to the 
theatre of north Germany. 

The German lyric of recent years shows a remarkable variety 
of new tones and pregnant poetic ideas ; it lias, as is natural, 
been more influenced by tlie ojitimism of Nietzsche — himself a 
lyric poet of considerable gifts - than has citlicr novel or drama. 
Detlev von Liliencron (1844-1009) was one of the first to break 
with the traditions of the lyric as handed down from the 
Romantic epoch and cultivated with such facility by the Munich 
poets. An anthology of specifically modcTii lyrics, Moderue 
Dichtercharaktere (1885) by W. A rent (b. 1864), may be regarded 
as the manifesto of the movement in lyric jioetry corresponding 
to the period of realism in fiction and the drama. Representative 
poets of this movcm(!nt arc Richard Delimel ( 1 ). 1863), K. 
Henckell (b. 1864), J. II. Maekay (b. iSOj at (ireenock), (L 
Falkc (b. 1853), F. Avenarius (b. i85()), F. levers (b, 1871), V. 
Dbrmann (b. 1S70) and K. Bussc (b. 1872). A later development 
of the lyric — a return to mystieism and symbolism — is to hii 
seen in the poetry of Hofmannsthal, already mentioned as a 
dramatist, and cspeciall)^ in Stefan George (b. 1868). Epic 
poetry, although little in harmony with the spirit of a realistic 
age, has not been altogether neglected. lleinri<’h Hart (1855 
1906), one of the leading critics of the most advanced school, 
is also the author of an ainbiiions T,icd dcr Mcusihhcil fvols. i 3, 
1888-1896) ; more conservative, on the other hand, is Eobesla'crre 
(1894), an epic in the style of JIamerling by an Austrian, Marie 
delle Grazie (b. i86|.). Attention may also be drawn to the 
popularity w'hich, for a few years, the so-called Vhcrhrcttl or 
cabaret enjoyed, a popularity which has left '\i> mark on the 
latest developments of the lyric. Associated wit h this movement 
are O. J. Bierbaum (1865-1910), whose lyrics, collected in Dcr 
Irrgarten dcr Lichc (1901), have been extraordinarily jiopiiJar, 
E. von Wolzogen (b. 1855) and the dramatist F. Wedekind, 
who has lieen already mentioned. 

Whether or not the work that has been produced in such 
rich measure since the year 1889— or hc»we\ cr much of it — is to 
be regarded as a permanent addition to the storehouse of German 
national literature, there can be no question of the sciious 
artistic earnestness of the writers ; the conditions for the produc- 
tion of literature in the German empire in the* early years of the 
20th century' were eminently healthy, and herein lie.^ the best 
promise for the future. 
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I. itzmanii, Das deutsihe iJiama in den literarisi hen Jiewegungen der 

Gegeuwnrt (4lh <*d., 1898). ( |. (' R ) 

GBRMAN REED ENTERTAINMENT. The dramatic and 
musical entertainment which for many )'ears was known in 
London by the title of (ierman Reed ” was a form of theatrical 
enterprise deserving of commemoration in connexion with those 
who made it successlul. Mr 1'iiomas GkrmAiN Rkeu (born in 
Bristol in 1H17, died 18S8) married in 1844 Aliss Priscilla 
Horton (1818- 1895), and in 1855 they started their entertain- 
ment at the “ (iailery of Illustration/’ in Waterloo Place, I.^ndon. 
I'Vom i8(io to 1S77 they were assisted by John Orlanuo Parry 
(iSio-1879), an accomplished pianoforte player, mimic, parodist 
and humorous singer ; and the latter created a new' type of 
musical and dramatic monologue which became very popular, 
llis tradition was ('arried on after 1870 by Mr Cornkv Grain 
(1844-1895), w ho, lus a clever, refined, and yet highly humorous 
society entertainer (originally a barrister), w'as one of the best- 
know'ii ligur<*s of his (lay. After the retirement of tlie elder 
(ierman Reeds, their son, Aij'REu (Jerman Reed (1846-1895), 
liirnsclf a capital actor, carried on the business in partnership 
with Gorney (irain. 'fhe “(ierman Reed Entertainment”— 
which was always jiatronized by a large class of people, many of 
whom objc'cted on principle to going or taking their <*!iil(]ren 
to a regular theatre or a music-hall — retained its vogue for 
forty years at W’aterloo l^lace and at the St George’s Hall, 
Regent Street. Jkit the deatli of Mr Corncy Grain almost 
simultaneously with Mr Alfred (ierman Reed, in 1895, together 
with the changed public attitude tow'ards the regular theatre, 
ended its career. 

GERMAN SILVER, or Nickel Silver, an alloy of copper, 
ni('kel and zinc, prepared either by melting the copper and nickel 
together in a crucible, and adding piece by piece the previously 
heated zinc, or by heating the finely divided metals under a layer 
of charcoal. 'I'o destroy its crystalline structure and so render 
it fit for working, it is iuNited io dull redness, and then allowed 
to cool. German silver is harder than silver : it resembles that 
metal in colour, but is of a greyer tinge. P^xposed to the air it 
tarnishes slightly yellow', and with vinegar affords a crust of 
verdigris. At a bright red heat it melts, losing its zinc by oxida- 


tion unless protected from the atmosphere. At a heat above dull 
redness it becomes exceedingly brittle. German silver in various 
modifications of composition is much used in the arts. Alloys, 
of which about 50 % is copper and the residue zinc and nickel 
in about equal proportions, take a fine polish, and are used as 
imitation silver for knives and forks. With a somewhat higher 
proportion of copper an alloy is formed suitable for rolling and 
for wire. In (.’hinese white silver or pachfong (paktong) the 
amount of copper is smaller, about 40 %, with about 32 % of 
nickel, 25 of zinc, and 2 or 3 of iron. German silver for casting 
contains 2 or 3 ‘*0 of lead, which like iron increases the whiteness 
of the alloy. (German silver, having a high specific resistance 
and a low temperature coefficient, has been used for electrical 
resistance coils, and these qualities are possessed in a still greater 
degree in mangamn, which contains manganese in place of zinc, 
its composition being 84 \ of copper, 12 of manganese and 4 of 
nickel. The addition of a trace of tungsten to German silver, 
as in platinoidy also largely increases the resistance. 

GERMAN SOUTH-WEST AFRICA. This (jerman possession 
is bounded W. by the Atlantic, N. by Angola, S. by the Cape 
province, JL by Bechuanaland and Rhodesia, and is the only 
German dependency in Africa suited to white colonization. It 
has an area of alxiut 322,450 sq. m., and a population of Bantu 
Negroes and Hottentots estimated in 1903 at 200,000.^ The 
European inhabitants, in addition to the military, numbered 
7110 in 1907, of whom the majority were German. 

Area and Tinundanes. -The boundary separating the (k‘rman 
])rotectorate Iroin the 1 ‘ortugucse posM'ssions of Angola is the lower 
Kunene, from its mouth in 17’ 18' S., it" 40' E. to the limit ol 
navigability from tlie siu, thence in a direct line, corresponding 
roughly to the lal. of 17“ 20' S , to tlie river Okavango, wdiich it 
follows eastwards until the stream turns abnijitly south (towards 
Take Ngami). From this pomi a strip ol Geiman territory 300 m. 
long ami about 50 in. bioad, j)rojects ea.stwatd until it reaches the 
Zambezi a little above the Victoria Falls. On thi* south this narrow 
strip of land (known as the Caprivi enclave) is sejiaratecl Iroiii 
souUicrn Rhodesia by the Kwando or Cholx* river. On tJie east tlie 
frontier between British and (ierman territory is m its northern hall 
the 3ist degree of E. longitude*, in its soiitUeni halt the 20th degree. 
This frontier is drawai tin oiigh desert country. The soutln'rn frontier 
is the Orange river from its mouth to the 20" H. The coast-lme 
betw'eeii the Kunene and Orange rivers is not wdiolly (#erman. Just 
north ol the tropic of Capricorn is the British enclave of Wallish Bay 
{q.v.). The. northern jiart of the protectorate is know’ii as Ovam- 
poland, the central ])ortion as Damara (or lieroro) land ; t he .southern 
regions as Great Namaqualaiid. These names are deiived from 
those of the dominant native races inhabiting the country. 

Physkal Leatures.--L\ui coa.sl-hne is gem‘rally low and little 
broken by bays or promontories. In its entire length of about 
800 in it has no gootl n.itiiral harbour, and its bay.s — Angra Pequena, 
otherwise Liidentz Bay, Sierra Bay, Sandwich Harliour — are in 

d. ingi*r ol being tilled with sand by the strong, cold, norllicrly coast 
current. Sw'akopmund is an artilicuil liarbour at the mouth of the 
river Swakop. The small islands which stud the coast north and 
south ol Angra T’lspicna belong to Great Britain The coast-line 
is iHirdered by a licit of .sand-dunes and desert, which, about 35 m. 
wide in the south, narrows towards the north. This coast belt is 
ilaiiked by a imninlain lange, which attains its highest elevation m 
Mount Omatako (8«i72 ft.), m about 21" 15' S., 16" 40' E. N.E. ol 
Omatako is the Omboroko range, otherwise known as the WaterlxTg. 
South of Omboroko, occupying the centre of the i.ountry, the range 
attains its highest average altitude. The following ma.ssiis with their 
highest iKiints may be distinguished : Gans (7(>(>4 ft.), Nii-iiibeb 
(7480 ft.), Onyati (7201 ft.), Awas ((>988 ft.), Komas (5331 ft.) and 
Ganab (4002 ft.). In the S.E. are the Karas mountains, which attain 
an elevation of (>570 ft. The mountains for the mam part form the 

e. scarpraent of the great Kalahari plateau, which, gently rising 
from the interior towards the west, sloj)es again towards the south 
and north fiom the point of its highest elev'ation. The Kalahari 
plateau changes the undulating character it has m the west to a 
perfect plain in the far cast, where the watered and habitable 
country merges into the sterile Kalaliari desert. In the northern 
half of The country the ci*ntral plateau contains much rich gras.s-land, 
while in the north-ea.stern region the Omaheke desert has all the 
characteristics of the Kalahari. 

There are no rivers of imjiortaiice w'holly within German South- 
West Africa. The Kunene (^.i'.) has but a small portion ot the 
southern bank m the colony, and similarly only pari of the northern 

' i\s the result of wars with the natives, the population greatly 
decreased. The number ol adult (native) males in the colony at the 
beginning of 1908 wasoHicially estimated at 19,900, a figure indicating 
a total population of little more than 100,000. 
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bank of the Orange river {q.v.) is in German teintory. Several 
streams run south into the Orange ; of those the duel is tlie (ireat 
Fish river, whidi has a course of n»*ai!y 500 m. Both the Kimene 
and the Orange curry water all the year round, but are not navigable. 
Neither is the Great Fish river, which, however, is larely dry. The 
Okavango, whicli comes from the north and runs towards Ngami 
is perennial, but like the Kimene and Orange, lielongs only 
partly to the hydrographic system oi the country. From the inner 
slopes of the coast chain many streams go N .E. to |oin the Oka.\'ango. 
They cross the Omaheke wade and are usually dry. Ovampolaud 
has a hydrographic system connected with the Runeiie, and, in 
seasons of great flood, with that of Ngami. Before the Kiineiu* 
breaks through the outer edge of the plateau, it sends divergiiil 
channels south-east to a large marsh or lake called Eto.sha, v\hirh 
is cut by 17" E. and lo*" S. Of these channels the Kwaniatuo or 
Okipoko, which is perennial, enters Etosha at its N.\\‘. comer. The 
lake when full extends about 80 m. W. to E. and 50 m. X. to S. 
From its S.E. corner issues the Onmramba, which divides into two 
branches, known respectively as tlif' Omah(‘k(‘ and the Ovamjio 
These streams have an easterly direction, their beds, often dry, 
lomiiig the Okavango. Fhe other rivers of the jnotectorate have 
as a rule iiienty ot w’ater in their upper courses m the rauiy season, 
though .some river beds are dry tor years togidiier. Alter a heaA'\' 
thunderstorm such a rivei bed w'ill be suddenl> lilh'd w ith a turbid 
current half a mile w'lde. The w'atcr is, howevt'r, before long 
absorbed by the tliirsty land. Only m exceptionally lamv years 
do the streams which cross the sand belt carry water to the oieaii. 
But in the .sand which fills the n\er bi'ds water may be obtained 
by digging. Of rivers running diieel to llie .\tlantic the Little Fish 
river enters the sea at Angra re(]iiena and tlu! Kuisip m Wallish Bay. 
rhe Swakop rises in the hills near the Waterberg, and north of it is 
the Omaruru, winch carries w'ater tor the greatei pail of the \ear. 
Hot springs are numerous, and it is remarkable that fho.se of Windhoek 
flow more copiously during the dry than the rainy seaJHin. Tliere 
arc also manv cold springs, and w'clls winch contain w'aterall the year. 

Geology. — Gneiss and schist , with ml nisive granites and inirphynes, 
o\crlaiu to a great extent by s.md and latentic deposit.s, occupy the 
coast belt, coast mountains and the plateau of Damnraland. In the 
Hull) and llan-.imi plateaus of Great \ama<|ualaud tlie ciystallmr 
rocks are overlain by sandstones, slates, (juartzites and jasper loeK.-*, 
and these in turn by dolomites. They are prohalily eipiivulcnt to 
the Transvaal and I’retoria senes (soi* 'rRAN‘;VAAi • Geology). Tlie 
next olde.sl rocks an* of recent geological date. 'Hie Kalah<in K.ilk, 
which extends over largi* areas to the south-east ol Ovampolaud, 
may be ol Miocene iige, luit if lias nof yieldt‘d fossils. Fxtensive 
tracts ol alluvium occur in the basm of tlu' Ovampo, while the diiiu s 
and sand- tracts of the Kalaluiri occupy the eastern regions 

Climate, On the coast the mean temperature is low', and then* is 
little rainfall. Moisture is supplied by dense logs, which rise almost 
daily. South-west winds prevail. Inland the elimate is temperate 
rather than tiopical, with bracing, clear atmo.s]>h(‘re Tliere are 
considerable differences ol temperature lietweeu <lay .m<l night, and 
two well-marked .seasons, one cold and dry from Mav’ to Septi-mlxT, 
the other hot and rainy from October to .^pnl. Tu winter ice 
Iretpienflv forms during ttie night on open water on tlie jilateaii, 
but it never remains all d.iy. The yearly raiiilall is about 20 in. 
in the Daniara Mills ; there is more ram 111 the nortli than m the 
south, and iii the east than in tin; wTst. la the greater ])art ol the 
colony the climate is favoiiralile for Enrojiean .settlemenf . 

Flora and Fauna. — The vegetation corn sponds exactly with the 
elimate, Tn the dry littoral region are ])kints able to exist with the 
minimum of moisture they derive from the d.uly log — Anuoautaceae, 
Sanocaula^ Aloe dichotomay Aristida suhartnihs and tlu? wonderful 
Welwitsi'hia. Farther inland are plants which spring up and dis- 
appear with the rain, and others whose roots naeh permanent 
W'ater. The former are chiefly grasses, the latter exist almost solely 
in or near river-beds. iVmongst tin* line tiees often seen here, Un- 
ana tree (Acacia albida) is the most noteworthy, its seeds being 
favourite lodder for all domestic animals. Acacia i^iraffae,, At. 
horrida^Adansouia sterculia^nodix the Kimene the Hyphaeue veutricosa, 
deserve special notice. The vegetation in the mountain valleys is 
luxuriant, and tow'ards the north is ot a tropical character. Tlie 
palm zone extends a considerable distance south of the Kimene, 
and here vegetation spreads over the san(l-dime.s of the coast ]ilam, 
which are covered with grasses. 

Large game, formerly abundant, c.specially pachyderms, is scarce. 
Of antelopes the following .specie.s are plentiful in jiarts : sprmgliok, 
steenbok, kudu, rietbok, pallah ; of monkeys, the Cynocephalns 
pofcarius is frequent. \'arioiis kinds of hyenas and jackals with 
fine fur (Cants mesomelas)^ also Feli’i caracal, abound. The spring- 
hare (Pe'destca caffer) and rock-rabbit (Hyrax tnpensis) may often be 
observ'ed. Of birds there are 728 sjiecies. ( rocodiles, turtles and 
snakes are numerous. 

Inhabitants . — Among the native.s of (icrnian South-West 
Africa three classes may he distinguished. In the first class arc 
the Namaqua (Hottentots) and Bushmen. The Namaqua 
probably came from the south, while the Buslimen may be 
looked upon as an indigenous race. The Hottentots, the purest 


existing types of that race, are divided into numerous tribes, 
independent of one another, such as the Witbois, Swartzbois, 
Bondelzwarts. The Bushmen are found scattered over the 
eastern parts of the country (see Hottentots and Bu.shmen). 
The second class consists of the mountain Dainara (Hau-Khoin), 
a race of doubtful affinities, probably of Bantu-Negro origin, 
but .speaking the Hottentot language. The third class belongs 
to the Bantu-Negro stock, and came from the norlh-east, e.\ 
pclling and enslaving the mountain Damara, and settling in 
various parts of the country under difterent names. 'Hu; most 
prominent are the Herero, thorough nomads ami cattle-breeders : 

■ while the Ovampo (Ovambo or Ambo), in the northern part ol 
: the protectorate, are agriculturists. The Herero (q.v.) are also 
j known by the Hottentot name Damara, and by this name iheii 
j country is generally called. The Bastaiirds.who live in Namaqua 
land, are a small tribe originating from a mingling of (ape Hoer.-^ 
with Hottentots, 'lliev are ('hrislians, and able to read am) 
write. The other natives are spirit- worshippers, save for the 
I comparatively lew conv erts of the Protestant missions established 



I and Boers. In the S.E. Boer settlers form the Inilk ol the while 
I population. 'J’herc are also numbers of British colonists in this 
region — emigrants from the (ape. The immigration of CiiTinans 
is encouraged by subsidies ami in other ways. 

Towu'i Till- c.liit-l port is Swjkopniinul, hiiilt on tlu* tioitlirni 
luuik of the Sw'akop river (the .soiillu-ru li.ink belonging to tin- 
i British t(‘rntor\'of WAlhsli Bay). 'Hu' liarbour is [laiTiallv pioleefed 
I by a hreakwatei . 'I'liete are .dso .s(‘tlleineiits af l.iul(*ntz H.iy (wlnle 
po]). ovi-r 1000) and af Sandwich Harlioiii Sw-.iKopiniiud r. 

coiinceft'd fiy a narrow gangi* rnilw.iv with Windlioek, the .ul 
niiiiislrativ(‘ capital oi the colony, situated 111 :i liilly disliicl iSo m 
due e.ast ol the port, )>ut '2,^7 in. l)V tlie i.iilwav, K;iril)il> is tlie onlv 
I pkice of consequence on Uie liius OlynnlMiigue is ,1. governnieiil 
sfalion 70 in. W.N W'. ol \Viii<lho»*K, and 'I'suineh a iniiiiug lenlie 
2fO in. N.N E ol the same ]»lace. Olukcuida. i^ a government ])(>st 
in Ovanifiolatul In the S.E. lorner ol tlie eolony. p) 111. N. of flu 
Orange nver, is the town ol Warrnliad. Keetin.uishoop, loo m. \ 
ol Wariiil).i,d and iSo ni. E. ol Liiderilz Bay, is flu* cenlre ol a sm.'ll 
mmmg nuliistiv. (iibeon is a governineiif sf.ihon aiul missumai* 
settlemenf .ibont mulwav l>et\V(*eii Ke( f manslmop .ind Windhoek 
Besules tlu-se places there an* iiimilx'is ol sin.dl aahvi* towns .'i 
wfiK'ti live a lew' whit<* traders and inissiouaries, 'Hie missiou.iius 
have giv'eii Ihblical n.unes to sev (‘lal ol tlu ir sta.lioris, -,m li .is Pet h.in\ 
and Ik'ersheba in Natnaipialand, and Kehoboth 111 I )am.i.ral<iiul 
Til tlu- I'aprivi eiirlav'e are a German n*sideiu’v and flu* sif" ol I In 
town of Liiiyanie, oner llie tapit.il ol Die Mtikololo dynasly 01 
B.».iotsi‘laii<l (see Bakotsi ). 

Indn<it}fes. ---.Agrieulf me I*' followed by flu- ne.fiv'i*s m flu- nortlu iu 
districts, l>nl tlu* duet nuliisiiy is stock-raising. 'l‘he .scaicily <»i 
water in tlu* .southern ]iar(s is not favourable lor agiieulluml ])iirsmls, 
while the good grazing kmds offer .sjik'ndid p.istnra|.u for eatth . 
which tile Ilerero raise m numl)i*rs amounting to inany hmidn'd 
Ihonsands. Sheep and goals thrive wu-ll. Horses have fj-in im 
ported fioni the tape. I'utortiiiiately the ihm.j.1e does not suit 
ilieni everyw'lure, and thi‘y an; sulqecl to viiul«“nl tlistempei 
( altle and sheep also sutler from the fhs(‘.is< s which a.re ('ommoii 
in tlu* ('ape Golony. ('amels liave liec-ii imported, and an- doing 
well. Wlieat, m.ii/e and sorghum are tlu* duel crop*. iJiised, tJioiigli 
not ciiougli IS growui to nu-i-t even loial reijuireiiienls. Near tlu 
coa.st the iia.liv'es collect tlic ki-riu*Is ol flu- nar.'i, a wild-gioumg 
pumpkin which, in the words of an . aily fi.ivcller, (' | Viidcrsson, 
“are eaten liy oxen, mire, im-n, osliidu'.-. and lions. ' .Alioiif hfili 
the European settleis an- engaged in agncultiiie, 'Hu-y laisi- iiiai/<‘, 
wheat, tobacco, tniif .uid vegetables. Golton ('iiltiv.i.lion iind viti- 
culture arc earned 011 in sijnu- districts. 

Mineral.s, especially cofiper, are pli-ntilul m the country. Tlu* 
chief copper deposits are at 'rsiimel), wliu li is 42 v> ft above the sea, 
in the Otavi district. Diamonds an- lomul on and near tlie siirlace 
of the soil III the Lnderilz Bay dislru t, and diumoiids have also be^ ii 
found m the lu-ighbotirhood ol (hhcon. A little pottery is made, 
and the Hottentot wonu-ii are devi-r in making tur cloths. In tlu* 
north the Ovampo do a little smith woik and grass-plaiting. The 
external trade ol the country was ot slow growtli. 'I he exports, 
previous to the o|)enirig up ol the Otavi nuues, consisted chiefly ot 
live stock -sent maiiilv to Cap<- ('olony — guano, ivory, horns, liides 
and ostrich feathers. The dud imports are food stuffs, textiles juuI 
metals, and hardware. In jf)o^ tlu; value of file exports was 108,500, 
thp.f of the imports / 588,210. 'i'he war which follow'ed (see below. 
History) led to a great .shrinking ot exports, rendi rmg the iigures for 
tlu- period 1904 1907 useless tor ]nirposrs of lonijiaris^m. About 
85 of the import.s are from Germany. 

Communications, The economic d**vdopnu*nt of the comil rv 
I is largely dependent on transport facilities. Tlie railway from 

XI. 2() 
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Swakopmund to Wmclhoek, m«jntioncd above, ras begun in 1897, and 
was opened lor traffic in July It cost nearly ^700,000 to build. 

Anotlier narrow gauge liAilway, to serve the Otavi coi)per mines, 
was begun in 1904 and coinj)lete<l m 1908. It starts from Swakop- 
inund and is 400 rn. long, the U rmiiius being at Grootfontein, 40 m. 
S.K. ol Tsameb. The highest point on this line is 521 ^ ft. alxive Uic 
sea. In ioo() 1908 a railway, i8o ni. long, was built from Tiideritz 
Bay to KeetniansJiooi). Thi.s line is of tlic standard South African 
gauge* ft. 6 in.), that gauge being adopted in view of the eventual 
linking “up of the line with tin* Briti.sli railway systems at KiinlM^rley. 
A branch from Seelieim on the Keetmanshoop line n.ns S.E. to 
KalkfonbMii. 

Besides railways, roads have been made between the chief centres 
<if po|nilatiOii. Along in the desert districts, wells have been 

dug Across the Awas Mountairis, sejiaratmg Wmdlioek from the 
central ]ilcitean, a wid»‘ road has Iwen cut. In 11)03 the colony was 
])laced m telegraphic communication with Kuroin* aiul C'ape Cxilony 
i)y the laying ol submarine cables having tlieir te.rmiiius at Swakop- 
nmnd. There is a fairly complete inland telegrapliic service. 

There is r<*giilar stea.rnship eoinrnimicalion Ixdween Hamburg 
and Swakopniiiml, VValhsh Biiy and Luderitz Bay. Regular com 
munication is also maintained between C^ipc 'Pown and the jxnts 
of the colony. 

AdmimsiratLon. -At the liead ol the administrat ion is an imjrerial 
governor, responsible to the eoloui.il office in Berlin, who is assisted 
by a coimril consisting ol chiefs of departnu^nts. The country is 
divided into various administrative districts. In each of these there 
IS a Beznksamtmann y with Ills staff of officials and i^ffice toicc. In 
each district is a law court, to whos' iunsdiction not alom* the whites, 
but also the B.islaards an* siibj«*ct. As in .ill (U'rinan colonies, 
there is a court of appeal at the n’sideiice ot the governor. The 
government maintains schools at tlie chuff town.s, but educ^ition is 
jirincipalJy in the hands ol niLssionanes. The aimied lorce consists 
of regular troops +rom (ierinany and a militia fornie<l ol Ba.staards. 
The local revenue tor some yean; before i<jo3 was aliout / 130,000 
per iuuiiini, the expenditure alKiiil /4oo,ooo, the difference lu'tween 
local receipts and expenditure being made good by imperial .subsuhe.s. 
In j«)o8 local revimue liad rusim to /..25o,oo<>, but the inipi^nal autliori- 
ties incurred an expenditure of ovei /,2 ,o<io,<h) 0, largely lor military 
piir|H)ses. On articles ot ex^iort, such as leathers and ludes, 5 % ad 
valorem dutv has to be ])aid ; on cattle ;i.nd liorses an ex}X)rt lax per 
head. There is a u» mi valorem dut y on all impoi ts, no difference 
being macle tielween German and foreign g<»ods. 'I'he sale ol 
sjuritiiouK liquors i.s subject to a licence. 

History, — The coast of south-west Africa was discovered 1 ))^ 
BartJioIomew Diaz in 14S7, whilst endcas'oiiriug to find liis way 
to the Indies. He anchored in a bay wliic.li liy reason of its 
smallness he named Augra l^eqiuma. Portugal, however, took 
no stofis to acf]uire |)ossession of this inhosyntable region, which 
remained almost imvisitcd by Kuropcans until the early years 
of the i()tli century. At this lime the country was devastated 
by a Hottentot chief known as Afrikander, who had tied thither 
with a band of outlaws after murdering his master, a Boer 
farmer by whom lie had been ill-treated, in 179^. In 1805 some 
missionaries (of (lerman nationality) went into NamaquaUind 
in the service of the London Missionary Society, vrhich society 
subsequently transferred its missions in tliis region to the Rhenish 
mission, which had had ageiiLs in the country since about 1840. 
rhe chief sUitioii of the missionaries was at a Hottentot seLtle- 
ment renamed Bethany (1820), a place 125 m. E. of Angra 
Peejuena. The missionaries had the satisfaction of stopping 
Afrikander'-^ career of bloodshed, lie became a convert, a great 
friend of the mission, and Umk the name of Christian. The 
proximity of Great Namaqualand to (’ape ( olony led to visits 
from Britisli and Dutch farmers and hunters, a few of whom 
settled in the country, which thus became in some sense a 
dependency oi tl)6 (ape. 

In 1867 the i.slands along the coast north and south of Angra 
Peejuena. on which were valuable guano deposits, were annexed 
to (Jreat Britain. At this time a .small trade between the natives 
and the outside world was developed at Angra Pequena, the 
merchants engaged in it being Briti.sh and German. I’he political 
influence of the Cape spread meantime northward to the land of 
the Herero (Da nara). The Herero had been subjugated liy 
I (inker Afrikander, a son of Christian Afrikander, who followed 
the early footsteps of his sire and had renounced (Christianity, 
but in 1865 they had recovered their independence. The 
Rhenish missionaries appealed (1S68) to the British government 
for protection, and asked for tlte annexation of the country. 
This request, altlumgh supported by the Prussian government, 


was refused. In 1876, however, a special commissioner (VV. 
C>)ates Palgrave) was sent by the (^pe government “ to the tribes 
north of the Orange river. ’ ’ The commissioner concluded treaties 
with the Namaqua and Damara which fixed the limits of the 
territories of the two races and placed tlic whole country now 
forming German South-West Africa within the sphere of British 
influence. In the central part of Damaraland an area of some 
35,000 sq. m. wa.s marked out as a British rescrv'ation. The 
instrument by whicli this arrangement was made was known 
as the treaty of Okahandya. Neither it nor the treaty relating 
to Great Namaqualand was ratified by the British government, 
but at the request of Sir Bartle Frcre, then high commissioner 
for South Africa, Walfish Bay (tlie best harbour along the coast) 
was in 1878 annexed to Great Britain. 

In t88o fighting between the Namaqua, who were led by 
Jan Afrikander, son ol Jonker and grandson of Christian 
Afrikander, and the Damara broke out afre.sh, and was german 
not ended until the establishment of European rule. In rule 
1883 F. A. ]•.. Liidcritz (1834 -1 886), a Bremen merchant, eetmb- 

with tJie approval of Prince Bismarck, established a 
trading station at Angra Pequena. This step led to the annexa- 
tion of the whole country to Germany (see Africa, § 5) 
with the exception of Walfish Bay and the islands actually 
Briti.sh territory. On the establishment of German rule Jonker 
Afrikander's old headquarters were made tlie seat of administra- 
tion and renamed Windhoek. The Hottentots, under a chieftain 
named Hendrik Witboi, offered a determined oppo.sition to the 
Germans, l)ul after a protracted Avar peace was concluded in 1894 
and Hendrik became tJie ally of tlie Germans. Thereafter, 
notwithstanding various local risings, the country enjoyed a 
measure of prosperity, although, largely owing to economic 
conditions, its development was vcr3" slow. 

In October ic)o3 the Boudelzwmts, who occupy the district 
immediately north of the Orange river, rose in revolt. This act 
was the beginning of a struggU* between the Germans 
and the natives which lasted over four years, and cost 
(icrmany the Jives of some 5000 soldiers and settlers, 
and entailed an expenditure of £15,000,000. Abuses committed 
by white traders, the brutal methods of certain officials and tlic 
occupation of tribal lands were among Ibe causes of the war, 
but impatience of white rule was believed to be the chief reason 
for the revolt of the Tlcrcro, the most fonnidablc of the opponents 
of the Germans. The Herero had accepted the German pro- 
tectorate by treaty— without fully coraprehendini; tliat to which 
tli(*y liad agreed. To crush the Bondclzwarts, an object attained 
l#y January 190.4, the governor, ( olonel Theodor Leutwein, had 
denuded Damaraland of troops, and advantage was taken of this 
fact by the Herero to begin a long-planned and well-prepared 
revolt. Gn the 12th of January 1904 most of the German 
farmers in Damaraland were attacked, the settlers and tlieir 
families murdered and the farms devastated. Reinforcements 
were sent from Germany, and in June General von 'I'rotha 
aiTived and look command of the troops. On the 1 1 th of August 
von Trotha attacked the Herero in their stronghold, the Water- 
berg, about 200 m. N. of Windhoek, and inflicted upon tliem 
a .severe defeat. The main body of the enemy escaped, however, 
from the encircling columns of the Germans, and thereafter 
the Herero, who were under the leadership of Samuel Maherero, 
maintained a guerrilla warfare, rendering the whole countryside 
un.safe. 'Ilie Gennans found pursuit almost hopele.ss, being 
crippled by the lack of water and the absence of means of trans- 
port. To add to their troubles a Herero bastard named Morenga, 
with a following of Hottentots, had, in July, recommenced 
hostilities in the south. On the 2ncl of October 1904 von Trotha, 
exasperated at his want of success in crushing the enemy, issued 
a proclamation in which he said : “ Within the German frontier 
every Herero with or without a rifle, with or without cattle, 
will lie shot. 1 will not take over any more women and children. 
But 1 will either drive them back to your people or have them 
fired on.” In a Later order von Trotha instructed his soldiers 
not to fire into, but to fire over the heads of the women and 
children, and Prince Billow ordered the general to repeal the 
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whole proclamation. Whenever they had the chance, however, 
the Germans hunted down the Herero, and thousands perished 
in the Omaheke desert, across which numbers succeeded in 
passing to British territory near Ngami. 

On the day following the issue of von Trotha's proclamation 
to tlie Herero, ue, on the 3rd of October 1904, Hendrik Witboi 
sent a formal declaration of war to the (iermtuis. Hendrik had 
helped to suppress the Bondelzwarts rising, and had rc( t:ived a 
(>erman decoration for his services, and his hostility is said to 
have been kindled by the supersession of Colonel Leutwein, for 
whom he entertiiined a great admiration. The Witbois were 
joined by other Hottentot tribes, and their first a(‘t was to 
murder some sixty German settlers in the (iibcon district. Both 
British and Boer farmers were sp£U*ed— the Hottentots in this 
matter following the example of tlie Heren). In Novcmbi r, 
considerable reinforcements having come from Germany, the 
Witbois were attacked, and Hendrik's headquarters, Rcitmont, 
captured. Another defeat was inflicted on Hendrik in January 
1Q05, but, lacking ammunitu)n and vrater, the Germans could not 
follow up their victory. As in Damaraland, the warfiire in 
Namaqualand nowassumed a guerrilla character, and the Germans 
found it almost impossible to meet their elusive enemy, while small 
detachments were often siirprisc<l and sometimes annihilated. 
In May 1905 von Trotha tried the effect on the Hottentots of 
another of his proclamations. He invited them to surrender, 
adding that in the contrary' event all rebels would be exterminated. 
A price was at the same time put on the heads of Hendrik Witboi 
and other chiefs. This proclamation was unheeded by the 
Hottentots, who were in fact continuing the war wii-h rifles and 
ammunition seized jrom the Germans, and replenishing their 
stock with cattle tak(Mi from the same source. In the north, 
however, Samuel Maherero had fled to British territory, 
and the resistance of the Herero was beginning to (oilapse. 
Concentration camps were established in wlii('h some thousands 
of Herero women and children were cared for. Meanwhile, the 
administration of von Trotha, wrio had assumed the governorship 
as well as th(' command of the troops, was be\ erely criticized by 
the civilian population, and the non-succcss of the operations 
against the Hottentots provoked strong military criticism. 
In August 1905 ('.olonel (afterwards General) LeutAvein, who 
had returned to (Tcrmany, formally resign<*d the goA'crnorshif) 
of the protectorate, and Herr von Lind(!(juist, late (icrmtui 
consul-general at Cape Town, was nominated as his successor. 
Von 'i’rotha, who had publicly criticized J^rinee Billow's order 
to repeal the TTorero jiroelamation, was siipersidcd. He had 
in the summer of 1905 instituted a serie^> of “ drives ” against 
the Witbois, with no particular re.sults. Hendrik always evaded 
the columns and frequently attacked them in tin* rear. 

In Noveml.>er 1905 von Lindequist arrived at Windhoek. 
The new governor issued a general amnesty to tlu; Herero, and 
sot aside two large reserves for those wlio surrendjired. His 
conciliatory policy was in the end successful, and the Ovarnjx), 
who threatened to giv'c trouble, were kept in hand. The task 
of pacifying Damaraland was continued throughout 1906, and 
by the close of that year about 16,000 Herero had been established 
in the reserves. Some 3000 had sought refuge in British territory, 
while the number who had perished may be estimated at between 
20,000 and 30,000. 

In Namaqualand von Lindequist found an enemy still unbroken. 
On the 3rd of November, howx*ver, Hendrik Witboi d’ed, aged 
seventy-five, and his son and .successor Samuel Isaac 
Witboi shortly afterwards surrendered, and the 
BuMuea. hostility of the tribe ceased. Morenga now became 
the chief of the rebel Hottentots, and ‘‘ drives ’’ against 
liim were organized. Early in May 1906 an encounter l)etween 
Morenga and a German column was fought eU)se to the British 
frontier of the Bechuanaland proterloratc. ^lorenga fled, was 
pursued acro.ss the frontier, and w'ounded, but escaped. On 
the i6th of May he was found hiding by British patrrils and 
interned. Other Hottentot chiefs continued the (t)nfiict, greatly 
aided by the immense difficultv the Germans had in trarisfwrting 
supplies; to remedy which defect the building ol a railway 


from Liideritz Bay to Kubub was l)egun early in 1906. A camel 
transport corps was also organized, and Boer auxiliaries engaged, 
rhroughout the later half of T906 the Hottentots maintained 
the struggle, tlie Karas mountains forming a stronghold from 
which their dislodgmcnt was extremely difficult. Many of their 
leaders and numbers of the tribermen had a considerable strain 
of white (chiefly Dutch) blood and were lairly educated men, 
with a knowledge not only of native, but European ways; facts 
w'hich helped to make Iheiii formiduhle oppijntails. (inidually' 
the resistance of the Motlentols was overcome, and in I)ccembt*r 
1906 the Bondelzwarts again surrendered. Other tribes continued 
the fight for months longer, l)ut by March J907 it was found 
possible to reduce the troops in the prott'ctorate to about 5000 
men. At the height of the campaign the fJermans had 19,000 
men in the fiidd. 

In August 1907 renewed alarm w.as created by the escape of 
Morenga from British territory. The ( ape gov('rnmcnt, regarding 
the chief os a political refugee, had rehised to extradite him and 
he had l)€M‘n assigned a residence near Upinglon. This place he 
left early in August and, eluding the Irontier guards, re-entered 
German territory. In September, however, he was again on 
the British side of the bordiT. Meantime a force of the ('ape 
Mounted Police under Major F. A. II. Eliott had been organized 
to effect his arrest. Summoned to surrender, Morenga fled into 
the Kalahari Desert. ICliott’s force ol sixty men pursued Jiirn 
through a waterless country, covering 80 m. in 24 hours. When 
overtaken (September 21 si), Morenga, wdth ten followers, was 
holding a kopje and fired on the advancing lroo})s. After a 
sharp engagi*nK‘nt the chief and five of his men were killed, the 
British easualTii s being one killed and one wounded. The death 
of Morenga removed a serious obstacle to the complete pacifu^a- 
tion of the protectorate. Military operations eoiitimied, however, 
during 1908. Herr von Linde(|uist, lieing recalled to Berlin to 
become under-secretary in the <‘oloniul office, was succeeded as 
governor (May 1907) by Herr von Schnekmann. Jn ic;o8 steps 
were t.aken to establish German authority in the Capri vi endave, 
wdiich up to that time liad been neglected by the colonial 
authorities. 

Tlie diM-’overy ol <]ianionds in the Luderitz Bay district in 
July 1908 caused a rush ol treasure-seekers. 'I'lie diamonds 
were found mostly on the surface in a sandy .^oil and 
were of small size. I’he stones resemble Brazilian 
diamonds. By the end ol the year the total yield was aimmotuiM. 
over 39,000 carats. One ul the difliciilties eiKOunlered 
in developing ilie field was the great scarcity ol fresh water. 
During 1909 t^arious eomjianies were formed to exjiloit llw 
diamomlihTous area. 'I'he first ei)nsirleral)li‘ packet of diamonds 
from the colony reacheil Germany in April 190C1. 'J'he output for 
the year was valued at over £1,000,000. 

AuTiitiRniKs. -- Karl F'lovr, Deittsch-Srulwijstafrtliu njop : 

W. Kel/, Dnitsi h-Siidafriha . . . (Berlin, ioo<>) ; 'J . Eeutwein, lilf, 
Jahve Lioiwcruem in Dentsih-Sudwestafvika (J^erliii, 1908), an 
authoritative work, largel> historical ; P. Eohrbac-.h, Dcutuhe 
KolonmUc'irtsdiufl, Band 1 : Sndu'cdaftiha (BcrJiii, 1907), atonipre- 
hensivc econorpic study ; I. Iiie, /h.’ ifrvero, etn Jieitrag zrtr Laudes-, 
Volks^ ifiid Missionstmndc {(Jutersloli, 190O), a valuable summary <it 
information conetTning Damaraland ; Major K. SUiwabe, Im 
dcut&chcn Diammilcnlunde (Berlin, 1009); T. Kehbock, Deutsuh- 
Sudwcsinfnka, bcmr u'irlsi haftlirhe Eri^chln’ssun^ iinief hi’sondcvev 
ncrucksichtif{un(> dcr K ift::barmachnnq des (B«Tlin, 1898) ; 

('. von Francois, h-Sudweslafrika : (lesthichtc dev Koli}httsaiioti 

bis zum A itsbruch dcs Krieges mit Wtibooi, ApfiL /.Syj (Berlin, 1 899)* ** 
history of the protectorate u]> to 189 5 ; ii. St hint/, Dcutsch-Sudwe^t- 
afrikaf J'urschitngsrciseki dinuh die deitfsikcu Siktitzgtdjiete Gvoss-JSjama 
itnd Heyevolandy nark dein K if if rue, (Oldenburg, n.d. 

riSoT]) ; H. von Franyois, Xffttui uud Duniaru (Magdeburg, n.d. 
jiSgoj). Sec ako tor Ethnology, “Die Eiiigel>oreiu;n Dtnitsch- 
Sudweslatnkas iiarU (iescliichte, Tharakter, Sit ten, (kbrauchen 
iiiul Spraclien,’’ in Alittciluugru de^ Scmiuuis ftu orivtitahsfhr 
Shirtchen (Berlin and Stuttgart) for 1899 and 1900 ; and G. VV. .Stow', 
Thfi Sntive Euc’s of South Afiira (Eondon, 190^^) ; ch. xvii c.onlaiiis 
.111 account of t he Alnkander tamily. For girology consult A. Schenk, 
“Die geologrclie bail wicklniig Sudafrik.T.s (nut Karle)," PtUvtu. 
Mitt. (i888) : Stromci von Kcichcnbach, Uir (iculogw dry dniitsthen 
Sihulzgebicto in Afrika (Mnnich and Ecip/ig, 189O). Of early books 
of travel tin' most valuable .are : F. Gallon, Troffual South .Afviia 
(1853; new cd. 1889); Charles J. Aiid< I'-soii, Lake Ngnmi (1850), 
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The Oknuanfio River (1861) and Notes of Travel (1875). See also 
Sir [. E. Alexander, An Expedition of Discovery into the Interior of 
Ahhu (Ivondon, 1838). Reports on the German colonics arc pub- 
li'.hed by llic British foreign oflice. The Kriegskarte von Deutsch- 
SiHiwestafnka (Berlm, 1904), in nine shc*c‘ts on a scale of i : 800,000, 
Will be found iiselul. (R. R. C-) 

GERMANTOWN, a residential district and former suburb, 
now the i’vventy-second Ward, of Philadelphia, Pennsylvania, 
t’.S.A., on Wissahickon Creek, in the N. part of the city. It is 
served by the Pennsylvania and the Philadelphia & Reading 
niilways. 'There are many old coloniiil houses and handsome 
loodern residences along Main Street (the old (lermantown 
Ivoad or Avenue). Prominent among the historic houses is 
Cliveden, or the “ ( hew House, ’ built about 1761 by Benjamin 
(hew (1722-1810), who was chief-justice of Pennsylvania in 
>774 ‘777 ‘tnd was imprisoned as a Loyalist in 1777, and whose 
home during the battle of Germantown (see below) wtis occupied 
by IJntish troops. 'The well-preserved Morris House (1772) was 
the headfjuarters of (General Howe at the close ot the battle, 
and in 1703, when Cierrnantown, owing to the yellow fever in 
Philadfiphia, Avas the temporary capital ol the United States, 
it was occupied by President Washington. Three doors above 
stood until igo4 the Ashmead House, used tor a time by Count 
Nii'holas Lewis /inzendorf and his daugliters for their Moravian 
si'hool, which was remov'^iul to Bethlehem. In the same street, 
opjjosite Indian (^ueen Lane, is the old Wister Mansion, built 
as a coimtr\ -seid m 1744 and occupied by British officers during 
tlv* War ol Independence. In another old house (now Nos. 
5.^75 5277), John Fanning Watson (1770 i860), the annafist ol 
J’liiiadelphia, did most of his literary Avork. Just outside the 
ward limits, in wirat has since become a part of Fairmont Park, 
is the house in which David Rittenhousc, the astronomer, was 
b »ru ; It stands on Monoshore (Veek or I*a.per Mill Run, in what 
was long called Roxborough (now the 21st Avard of Philadelphia). 
In this vicinity the first paper mill in America A\'as erected in 
iO()o by a company of w 4 ii(;li William Rittenhouse, David’s 
givat-giimdliither, w'as the leading member. 'J'he King of Prussia 
lim, built about 1740, and the Mermaid Hotel, as old or older, 
are interesting stjrviAuls of the inns and taverns of old (ierman- 
low'u. 'The Germantown Acadtnny was built in 1760, and after 
tlu* battle ol Germanlown Avas used by the British as a hospital. 
Ill Germantown are also a Friends’ (orthodox) school, a Friends’ 
bve librarx', and the Germantown branch of the Philadelphia 
public librarv. 'The first school in Germantown Avas established 
about 1701, and for the first eighteen years Avas under the master- 
shipof I'Yancis Daniel Pastorius( 1651- 17 10), the leader in founding 
file toAvn, Avdio liA'ed in a house that stood on the site of the present 
First Methodist FpiM-opal church, High .Street and Main Street. 
He compiled a primer Avhich Avas the first sc hool book jiroduced 
in the state ; Avith three others he ilrafted and signed in 1688 
A\hat seems to have been the first public protest made in America 
against slavery ; and he is celebrated in Whittier's Peunsylvauui 
Pilgrim, Later the same school passed to ('hristopher Dock 
(d. 1771), Avho in 1770 published an essay on teaching (Avritten 
in 1 750), which is said to haA'e been the first book on pedagogy 
published in America, rhe first Bible printed in America in 
any European language Avas published in GermantoAvn in 1743 
bv ('hristopher Sauer (d. 1758), a preacher of the German 
BafAtist Brethren, Avho in 1740 established ('icrman town's first 
ncAvsjAaper, The Utgh German Pennsylvania Historian, or Collec- 
Him of Important Neivs from the Kingdom of Nature and of the 
Church. His grandsons are said to have cast about 1772 the 
first Amerii an printing type. I'lic Friends Avere the first sect to 
erect a tneeting-house of their own (about 1603). 'The Mennonites 
built a log meeting-house in i70(), and their present stone church 
Avas built in 1770. 'The town hall of (icrmantowm Avas used as 
a hospital during the last three years of the Civil W ar. In Market 
Scjuare a soldiers’ monument avus erected in 1883. The Site and 
Relic Society of Germantown maintains a miLseum of relics. 
Many of the early settlers Avere linen Aveavers, and Germantown 
still manufactures textiles, knit goods and yarns. 

Gerrnantowm was founded in October 1683 by thirteen families 
from Crefekl, (iermany, under the leadership of Francis Daniel 


Piistoriu.s. "IRe township, as originally laid out, contained 
four distinct villages known as Germantown, Cresheim, Sommer- 
hoiisen and (Yefield. Cresheim was later known as Mount 
Airy, and Sommerhousen and Crefield became known as Chestnut 
Hill. The borough of Germantown was incorporated in 1689. 
For many years it was a straggling village extending about 2 m. 
along Main Street. Its growth was more rapid from the middle 
of the i8th century. In 1789 a motion for the permanent 
location of the national capital at Germantowm was carried 
in the Senate, and the same measure passed the House, amended 
only with respect to the temporary government of the ceded 
district ; but the Senate killed the bill by voting to postpone 
further consideration of it until the next session. Germantown 
was annexed to Philadelphia in 1854. 

Battle of Germantmvn . — This famous encounter in the American 
War of Independence was fought on the 4th of October 1777. 
After the battle of Brandywine (q.v.) and the occupation of 
Philadelphia, the British force commanded by Sir W. Howe 
encamped at (iermantowm, where Washington determined 
to attack them. The Americans advanced by tw'o roads, General 
Sullivan leading the column on the right and General Greene 
that on the left. Washington himself accompanied Sullivan, 
with whom Averc Stirling (an officer who claimed to be earl of 
that name) and Anthony Wayne. The right at first met with 
success, driving the British advanced troops back on the main 
body near the ( hcAV House, ('olonel Musgrave, of the 40th Foot, 
thrcAv a portion of his regiment into this house, and General 
Agnew" came up with his command. The Americans under 
Stirling attempted to dislodge MusgraAT, thus losing time and 
alarming jiart of Sullivan's advance who had pushed farther 
forward in the log. General Greene on the left Avas ewen less 
fortunate. Meeting with une.xpected opposition at the first 
point of attack his troops Avere throAvn into contusion and 
compcll(*d to retreat. One of his brigades extended itself to 
the right wing, and by opening fire on the Chew House caused 
Wayne to reti'cat, and presently both of the American columns 
retired rapidly in the direction of their camp. 'The surprise 
had failed, with the loss to Washington's army of 673 men as 
against 500 on the side of the British. The British General 
AgneAV and the American (teneral Nash were both mortally 
wounded. In December Washington Avent into winter quarters 
at Valley Forge, 40 m. west of Philadelphia. The British wintered 
in and around the city. 

S(M‘ N. H. Keyset, “ OUl Histone (lormantown," in lln* Proceedings 
and Addresses of the Pennsylvania -German Sodctv (T.'inc.'istrr, 
; S. \V. J’emiA'packer, The Settlement of Germantown^ Pennsvl- 
vonia^ and the Beginning of German Emigration to North America 
(Philadelphia, 1800), and S. E. Hotchkin, Ancient and Modern 
Germantown , Mount A try and Chestnut Hill (Phil£idcl])Iiui, i88y), 

GERMANY (Ger. Detiischland), or, more properly, The German 
Empire (Deutsches Reich), a country of central Europe. The 
territories occupied by peoples of distinctively Teutonic race 
and language are commonly designated as German, ami in this 
sense may l)e taken to include, besides Germany proper (the 
subject of the present article), the (iennan-speaking sections of 
Austria, SAvitzerland and Holland. But (Germany, or the 
German empire, as it is now understood, was formed in 1871 
by virtue of treaties between the North German Confederation 
and the South German states, and by the acquisition, in the 
peace of Frankfort (May 10, 1871), of Alsace-Lorraine, and 
embraces all the countries of the former German Confederation, 
with the exception of Austria, Luxemburg, Limburg and Liech- 
tenstein. 'The sole addition to the empire proper since that 
date is the island of Heligoland, ceded by Great Britain in 1890, 
but Germany has acquired extensive colonies in Africa and the 
Pacific (see below. Colonies). 

The German empire extends from 47° t6' to 55® 53' N., and 
from 5^^ 52' to 22” 52' E. 'The eastern provinces project so far 
that the extent of (ierman territory is much greater from south- 
Avest to north-east than in any other direction. Tilsit is 815 m. 
from Metz, whereas Hadersleben, in Schleswig, is only 540 m. 
from the Lake of ('onstancc. 'The actual difference in time 
l)et\iA'ten the eastern and Avestern points is i hour and 8 minutes, 
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but the empire observes but one time — i hour E. of Greenwich. 
The empire is bounded on the S.E. and S. by Austria and Switzer- 
land (for 1659 m.), on the S.W. by France (242 m.), on the W. 
by Luxemburg, Belgium and Holland (together 558 m.). The 
length of German coast on the North Sea or German Ocean is 
293 m., and on the Baltic 927 m., the intervening hind boundary 
on t he north of Schleswig being only 47 in . The eastern boundary 
is with Russia 843 m. The total length of the frontiers is thus 
4560 m. The area, including rivers and lakes but not the haffs 
or lagoons on the Baltic coast, is 208,830 sq. m., and the popula- 
tion (1905) 60,641,278. In respect of its area, the Gennan 
empire occupied in 1909 the third place among European 
countries, and in point of population the second, coming in point 
of area immediately after Russia and Austria-Hungary, and 
in population next to Russia. 

Political Divisions.- The empire is composed of the following 
twenty-six states and divisions : the kingdoms of Prussia, 
Bavaria, Saxony and Wiirttemherg ; tlie grand - duchies of 
Baden, Hesse, Mecklenburg-Schwerin, Mecklenburg-Strelitz, 
Oldenburg and Saxe-Weimar ; the duchies of Anhalt, Brunswick, 
Saxe- Alten burg, Saxe-Coburg-Gotha and Saxe-Meiningen ; the 
principalities of Lippe-Detmold, Reu.ss-Grciz, Reuss-Schlciz, 
Schaumburg - Lippe, Schwarzburg - Rudolstadt, Schwarzbiirg- 
Sondershausen and Waldeck-Pyrmont ; the free towns of 
Bremen, Hamburg and Liibeck, and the imperial territory of 
Alsace-Lorraine. 

Besides these political divisions there are certain parts of 
Germany which, not conterminous witl) political boundaries, 
retain appellations derived either from former tribal settlements 
or from divisions of the old Holy Roman Empire. These are 
Franconia (I'ranken), which embraces the districts of Bamberg, 
Schweinfurt and Wurzburg on the upper Main ; Swabia (Schwa- 
ben), in which is included Wurttemberg, parts of Bavaria and 
Ikiden and TIohcnzollern ; the Palatinate (J^falz), embracing 
Ba\'aria west of the Rhine and the contiguous portion of Baclen ; 
Rhineland, applied to Rhenish Prussia, Nassau, ITessc-Darmstadt 
and parts of Bavaria and Baden ; Vogtland,* the mountainous 
crnintry lying in the south-west corner of the kingdom of Saxony ; 
TAisaiia(Lausitz), the eastern portion of the kingdom of Saxony 
and the adjacent portion of Prussia watered by the upper Spree ; 
Thuringia (Thuringen), the country lying south of the Harz 
Mountains and including the Saxon duchies ; East Friesland 
(Ost Friesland), the country lying between the lower course of 
the Weser and the Ems, and Westphalia (Westfalen), the fertile 
plain iving north and west of the Harz l\lountains and extending 
to the North Sea and the Dutch frontier. 

Coast and Islands. The length of the coast-line is considerably 
less than the third part of the whole frontier. The coasts are 
shallow, and deficient in natural ports, except 011 the east of 
.Schleswig-Holstein, where wide bays encroach upon the land, 
giving access to the largest vessels, so that the great naval 
harbour could be constructed at Kiel. With the exception of 
those on the east coast of Schleswig-Holstein, all the important 
trading ports of Germany are river ports, such as Ernden, Bremen, 
Hamburg, Liibeck, Stettin, Danzig, Keinigsberg, Memel. A 
great difference, however, is to be remarked between the coasts 
of the North Sea and those of the Baltic. On the former, where 
the sea has l.>roken up the ranges of dunes formed in bygone 
times, and divided them into separate islands, the mainland 
has to be protected by massive dikes, while the Frisian Islands 
are being gradually washed away by the waters. On the coast of 
East Friesland there are now only seven of these islands, of 
whi^h Norderncy is best known, while of the North Frisian 
Islands, on the western coast of Schleswig, .Sylt is the most 
considerable. Besides the ordinary waste of the shores, there 
ha\T been extensive inundations by the sea within the historic 
period, the gulf of the Dollart having been so caused in the year 
1276. Sands surround the w'hole coast of the North Sea to such 
an extent that the entrance to the ports is not practicable 
without the aid of pilots. Heligoland is a rocky island, but it 

* i.c. the territory once under the jurisdiction of an imperial Vogt 
or advocatiis (see Advocate). 


j also has been considerably reduced by the sea. The tides rise 
I to the height of 12 or 13 ft. in the Jade Bay and at Bremerhaven, 

I and 6 or 7 ft. at Hamburg. 'Hie coast of the Baltic, on the other 
j hand, possesses few islands, the chief being Alsen and h'ehmarn 
off the coast of Schleswig-Holstein, and kiigen off Pomerania. 
It has no extensive sands, though on the w'hole verv flat. Tho 
Baltic has no perceptible tides ; and a great part of ks coasi lint* 
is in winter covered with ice, which also .so blocks up the harbours 
that navigation is interrupted for several months every year. 
Its hafjs fronting the mouths of the large rivers must be regarded 
i as lagoons or extensions of the rixer beds, not as bays. The 
Pommersche or Oder Haff is separated from the s(‘a by two 
islands, so that the river flows out by lliree mtaiths. the midille 
one (Swine) being the most considerable. The luische Haff 
IS formed by the Nogat, a branch of the X'istula, and bv the 
Pregel, and communicates with the sea by means of tlie I’iilauer 
Tief. I'he Kurischc Half receives the Memel, called Niemen in 
Russia, and has its outlet in the extreme north at Memel. Long 
narrow alluvial strips called .\clirungni, lie between the last 
two haffs and the Baltic. The Baltic coast is further marked 
by large indentations, the Gulf of Liibeck, that of JVinicranki, 
east of Riigen, and the semicircular Bay of Danzig between 
the promontories of Rixhdfl and Briislerort. The German 
coasts are well provided with lighthouses. 

Surface. — In respect ol physical struct iiiv Gieimany is <liviiled luto 
two entirely distinct ]>orti()iis, which bear to oni' anolhei- a uitro 
of about 3 to 4. The northern and larger part max lx* drsciibcd .e. 
a uniform plain. South and central ('.ermanv, on tlie other ham I, 
is very much diversilied in .sceneiy. It possessr.s large pljit(’aus, 
such as that of Bavaria, xvhich stretches axx'ay from the foot ot tht* 
Al])s, fertile low plains like tiiat intersected by the Rhine, uioiiutaMi 
chains and isolated groups of moiiutaiiis, eoiuparatix ely low ui 
height, and so .situated .as not seiiously to iiU«*rleri' with coiunuim 
cation either liy road or by railw.iy. 

Bavaria is the only division ol the country that ituliules witluu u 
any part of lh<‘ Mps, the Austio B;».vaiian liontiei running ,iloi»g the 
rulge ot the Northern Tiiolese or Bavarian Aljis. The 
loMicst peak ol this grou]>, the Zugspilze (57 m. S. of 
Munich), is 9738 tt. in height, being the highest summit*” 
in the empire. The upper German pl.im sloping noitii- ^ * ‘^*”*' 
wards from the Bax'ariaii Alps is wjiteied by the I.ecli, the fsar and 
the Tnn, iiibutaries ol the Damilu*, all lliux* using bex'oiul the 
i limits of (k‘rman territory, q'his ])l,nu is sejt.iiated on tin* west 
irom the Swi.ss plain by tin* J.ake ol ( onslaiire (ISodensee, » ll 
aboxn* s<*a level), and on the east trom the imdulatiiig grounds ot 
Austria by the Inn. 'I'he average height of the jilam may be »‘sii 
mated at aboul iSoo 11 ., the x'alley ol I he D.niube 011 its north 
border being from 1540 ft. (at I’hn) to t>jo It (at l*.is‘-au) I In 
jdain is not very iertile. In tlu’ upper ]>ar1 ol the pl.un, towards the 
Alps, there are si*v<'r.il lakes, the i,irgest being the Aminersee, the 
Wiirmsee or Starubeigt'r See and the ('hiemsee. IM.iny [loiiions f>i 
the plain are covered by moms .ind swain|).*> ol l.irge evienl, calleil 
The jell oruortlieru b.nil. ot the Danube from Keeensbnig 
downwards presents a soiies ol gr.iinhc rocks called tlie iJ.iwm.in 
bores! (Baynsclier Wald), winch must be regarded as a biamh ol tin 
Boliennan b'orest (Bdlinier Wa.ld). 'I’lie latter is a lange of xvooiImI 
heiglitson the frontier ol Tkiv.iria .ind Bohemia, oirii|)ving the lea-^i 
known and least fre(]iient(*d regions ol (h'rm.nn'. 1 he summifs ol 
tin* B'lynsrher Wald risi- to tin* height of about .jooo 11 , and tin's** 
of tlie Bdlinier Wald to 4800 It., \ibei b*‘iiig 487^ fl. 'I'he v.ilh'X' *»f 
the D.annbe abovi* Regensburg is H. inked bx' jilab’.ius sloping /m ntly 
to the Danube, Inil preiiinlous low.irds IIk* valley ol the Xiikai. 
'J'ln* <('ntre of tins elevat**d tract is the Haiiln* \11>, so nanu*) on 
acroiinf of tlie liarshness of the dini.ite. 'I’li** pl.ile.m (.onlimimg 
to the north east and then to tin* north, innk i tin* name ol the 
JTanconian Jura, is crossed liy tin* xalJ**' *>1 lln* winding Mtmiilil, 
and ext<*nds to tin* M.iin. To iln* west exteie i\r uinlnlaf iig; groinnis 
or low^ ])lateaus 0( ciijiy tin* aiea belwe<*n fin* Main and the Neikai 

The south-we.stein corner ol tin* **mpire loiilaiiis a senes of bett* r 
delined lull-ranges neginning wUli the Bl.t*:k borest (Schxx.irzw.dtl), 
wc find its southern heiglits <h*cliin‘ to tin* vjilb’y of tin* Klnin*. 
.alKive Basel, and to the Jura. Tin* simmiits are rounded and cov*‘red 
with wood, the highest being the b'< Idberg (in m. S.E. ol f'reibiiig, 
4898 it). Northwards tin- likuk J'onsf passes into tin* piatiau o) 
the Neckarbergland (.iveragt* ln‘i"hl, 1000 it ). 'I'he ln*ights bet ween 
tin* lower Neckar and the Main lonii tin* Odi uwald (about 17*)*) ft.) , 
i ami the Spes.sart, which is w.itered by tin* Main on three id*-, is 
j nothing but a 1 out inuation of tin* Gdeiiwald, Wc-sf o' Ihi- laiuM* «ii 
hills lies tlu* valk y ol tin* upper Rhine, extending about 180 in. 
from .south to iiorlli, and witli a width ol only jo t<* J5 m. In tin* 
iijjp**! jiarts the Khun*, is rajiid, and then-fore iia.vigaMe with <!ilii 
cully ; this *’xplains why the towns then* are not along the bank**, *)f 
i the nx «r, but some 5 to Jo m. oh, l^»ut from Spins (Spc\(.i) i»o’. o 
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suoceeds town as far down as Diisseldorf. The western boundary 
ot iliia valley is formed in the first instance by tlie Vosges, wlijcrc 
x^anitc summits rise from under the surrounding rod Triassic rocks 
(Sulzer Belchen, 4^)60 ft ). To the south the range is not con- 
finuotw with the Swiss Jtira, the valley of the Rhim* being connected 
hore with the Hliom; system by low ground known as the Gate ot 
Mulhansen. 'i'he crest of the Vosges is pretty jngh and imbrok<‘a, 
the first coiiveiiieiit pass being near Zabern, which is followed by the 
railway from Strassburg to Paris. On the northern side the Vosges 
are connected with tlie Hardt sandstone plateau (Kalmit, 2241 ft.), 
which rise.s abrujitly from the plain of the Itliine. The mountains 
south of Mamz, winch are mostly covered by vineyards, are lower, 
the Donnersbeig, however, raismg its licad to 2254 ft. These hills 
are bordered on the west by the high iikim ol Lorraine and the coal* 
fields of Saarbriu'ken, tlie former being traversed by the river Mosel. 
Tlie larger part of Lorraine belongs to Franco, but the German part 
])0S9esses great mincTal wealth m its rich layers of ironstone (siderite) 
and in tht* coal-fields of the Saar. The tract of the Hun.sruck, 
Taiiuus and Kilel is an extended plateau, diviiled into separate 
sections by the river valleys. Among these the Rhine valley from 
Thngeu to Bonn, and that of Lhc Mosel from Trier to Coblenz, are 
winding gorges excavated by the rivers. The Eih;! presents a sterile, 
thinly peopled plateau, co\cred by extensive moors in several places. 
It jiasses westwards impercejitibly into the Ardennes. The. lulls 
on the riglit bank of the Rhine also are m part of a like banon 
character, without wood ; the Westerwald (about 2000 ft.), which 
separates the vtUleys oi the Sieg ami I-ahn, is jiarticuiarly so. The 
uortliem and southern limits of the* Niederrlieiiiischc Gebirge pre.seni 
it striking contrast to tlie central region. In the south tlu^ declivities 
ol the Taiinns (2800 It.) are marked by the occurrence of mineral 
spring.s, as iit Hins on the L^dm, Naulieim, llomburg, Soden, Wies 
badiMi, Ac., and by tlie vineyards which produce the best Rhine w'iucs. 
To the north of ilits system, on the other hand, lies the grexit coal 
basin of Westphalia, the largest in Gevniauy. In the south of the 
hilly ducliy of Ilessc rise the isolated mountain groups of the Vogels- 
boig ft.) and the Klion (3117 It.), separateil by the valley ol the 
i'tilda, which uni ling farllior north wilJi the VVcnvi forms the Weser. 
'i'o the east ol liesso lies Thuringia, a province consisting of the 
iar-strctchmg w<Mxled tidge ol the 'rhuringian Fore.st (Thuringcr- 
wald : Witli three peuks upward.^ of 3000 ft. high), and an extensive 
elevated jiLun to the north. Its rivers are the Saalt* juid Unstnil. 
Uhe plateau i.s bounded on the ninth by the Harz, au isolated 
gionp of mountains, lich 111 minerals, with its highest elevation in 
the bare summit ol the Brocken (3747 ft.)* f tbe w'est ol Ihe Harz 
a series of hilly tiacts i.s comprised umler the name of flu* Weser 
Mountains, out of wdiich abo\(‘ Mindeii the river Wei^jr bur.sl« by 
the porta Westpluilica. A narrow ri<lg<', the 'reutoburger Wald 
(1300 ft,), extends between the We.ser a«ul the Kins as an as the 
nciglilioiirhQod oi Osnabruik. 

1*0 the east the rhunnguin Forest is connected by the ])lateaa of 
the Franki'uwald wntli the h'lchlelgelurge. Hus gioup of mountam‘', 
occupying w'hat may be regarded as i lhuologically the centre ol 
Cieimvny, loiiiis a hydrographical centie, w-lience the Naab flows 
soiitliw.ird to the Danube, the Mam w'e.slward to the Rhine, the Eger 
eastwajil to the Kibe, and tJie Saale northward, also into the Kliie. 
In the nortU-ea.sl the J^'ichtilgebirge connects itself directly with 
the Krzgebuge, which iorms tin* iiorthein boundary of Bohemia. 
The soul hern sidi-s ol this range are comjiaratjx ely steep ; on the 
north il .slojies gently dowMi to the plains oi l.i!ipzig, but is inteisccled 
l»y the deep valleys ol the Klster and Mulde. All hough by no 
means fertile, the Krzgi'biige i.s very thickly ]jeopled, as various 
branches ol iiuluslry have taken root tliere in numerous small places 
Aiuuiid Zwii-Uau there are ])roductive coal (iekls, and mining tor 
metals is carried on near Fieiberg. In tin* east a tableland of 
siimlslom*, called Saxon Switzerhiml, fioni the piclure.sque outlines 
mto wlucli it has been eroiied, adjoins the Krzgebiige ; one of its 
most notable features is tlie deep ravine by which the Kllie esca]»es 
fiom it Numeums tpiarnes, which .supply the North German citiet; 
with stone foi biuUliugs and iiionuineuts, have been opened along 
the valley. The s^iiidstone lange ot the Elbe unues 111 the ea.st 
with the low Lusatian grcni}>, along tlu- east ol w'hich runs the best 
road Irom uortheru tuMjuaiiv to Ikdieiiiia. 'J’hen conies a riuige ot 
l(*sser hills clustering togelhi'r to lonu tlic Irontier between Silesia 
and Bohemia. 'Hie itiu.sI we.slern group is the Isergebuee, and the 
next tlie Riosi'ngebirge, a iiariow ndge ol about 20 miles’ length, 
with bare summits, lixcludmg the Alps, the Schmu'kojipe (52(>(» 
ft.) IS the lughost peak in (a rmany ; anil the southern ilcclivities 
of this range contain the sources of tin* Elbe. Tlic lulls north and 
north-easi ol it are termed the Sile.sian Munntauis. Here one of the 
minor coal liclils gi\ es emplovmcnt to a jiopnlation gron])ed round a 
number ol comparatively small ceutri's One ol tlie mam road.s 
into Ikiheiuia (tlie pa.ss of Laiulslint) rnus along Ihe ea.steni basi* 
of the Kie.songebuge. Still farther to the east Ihe muitiitams are 
groujied around the hollow ol Glatz, whence the Neis,se forces its 
way towards the noith. rius hollow* is shut in on the east by the 
Sudetic group, in which the Altvaler niies to almost 41MM1 ft. The 
eastern jiortioii ol the groiiji, called the Gest'uke, slopes gently aw'ay 
to the valley of tlu* Otlei, which altords an open route lor the inter- 
naljonal tratlic, like that through the Miilhausen Gate in Alsace. 
Geograjihers sl\le this the Moravian Gate. 


The North German plain presents little variety, yet is not abso- 
lutely uniform. A row of Ilow hills runs generally parallel to the 
mountain ranges already noticed, at a distance of 20 to 30 m. to the 
north. To these belongs the upper Silesian coal-basin, which 
occupies a considerable area in south-eastern Silesia. North of the 
middle districts of the Elbe country the heights are called the 
Flaming hills. Westward lies as the last link of this scries the 
Liincburger Heide or Heath, between the Weser and Elbe, nortli of 
Hanover. A second tract, of moderate elevation, sweeps round the 
Baltic, without, however, approaching its shores. Tlii.s plateau 
contains a coiisirlenible number of Jakes, and is divided info three 
portions by the V'istula and the Oder. Tlie most eastward is the 
so-called Prussian Seenplatte. Spirdingsee (430 ft. abovi; sea- 
level and 4ft S(j. m. in area) and Mauersee are the largest lakes ; thev 
are situated m the centre of the plateau, and give rise to the Pregel. 
Some peaks near the Russian frontier attain to 1000 ft. The 
roiniuaaian Seenplatte, betw'een the Vistula and the Oder, extends 
from S.W. to N.E , its greatest elevation being m the neighbourhood 
of Danzig (Turmberg, 1086 ft.). The Seenplatte of Mecklenburg, 
on the other hand, stretches from S.E. to N.W., and most of its 
lakes, of winch the Muritz is the largest, send their waters towards 
the Elbe. The finely wooded Jieiglits which .suriound the bays ol 
the east coast of Holstein and Schlesw'ig may bi* regarded as a con- 
tinuation ol these Baltic elevations, i'he lowest parts, IJiercfore, 
of the North GiMiuan jilain, excluding the sea-coasts, are the central 
di.stncts from about 52® to 53^’ N. hit., where the Visluhi, Netze, 
Warthe, Oder, Spree and Havel form vast swjimpy lowlands (iii 
German called link he), which have been con.sidenibly reiliiC(‘<l by 
the con-.tniction of canals and by cultiv’^ation, iTriprovements due in 
large meiisure to Frederick the Great. The Spreewald, to the S.E. 
of Berlin, is one of the most rcnuirkable districts ol Germany. As 
the Spree (iividi'h itself tluTo mto innumerable branche.s, enclosing 
thickly w'oodeil islands, boats iorm the only means ol communication. 
We.st of Beilin the Havel widens into what are called the Havel lakes, 
to W'hich the environs of Pot.sdnm owe their charms. In general 
the soil ot the North German plain cannot be termed fertile, the 
cultivation m'arly everywhere ie<[ijirmg .severe and constant labour. 
r.oiig stretches ot ground aie cover(‘d by moors, and there turf- 
cult iiig Iorms the jirincijial occupation of the inhabitants. The 
greatc.->t e\tent oJ moorland is found in the w<?slernmosl jiaiis of the 
plain, in Oldenburg and East Frisia. The plain contains, however, 
a lew district.s of the utmost lertihty, particularly I lie tracts on the 
central Elbe, and the marsh lands on tlie west coasl of Ihilslein and 
tlie north coasl of Hanover, Oldenburg and E.i.st Frisia, which, 
within the last tw'O cent lines, the iiiluibitants have rorlaimed fixim 
the sea by means ol immense dikes. 

- Nine independent river-systems may be dislingmshcd : 
those of the Meincl, IVogel, Vistula (Weichsel), Oder, Elbe, Weser, 
Ems, Rhine and Danube Of these the Pregel, Weser and Erns 
belong entirely, and the Od»’r mostly*, to the German empire. The 
Danube has its sources on German soil ; but only a fifth part of its 
course is (ierman. Its total lengtli is 1750 m., and the Bavarian 
frontier at Pa.ssau, where the Inn joins it, is only 350 m. distant 
from its .sources. It is navigable as far as Plin, 220 in aboi e 
Pas.sau : and its Iribiilarjes the Lech, Isar, Inn and Mtiniihl a.re also 
navig.ible. The Rliine is the most imjMirtant rn*er ol (iennany, 
alt hough neither its sources nor its mouths are within the limits 
of the einpiu-. From the I^ike of ConsUmce to Basel (122 in.) the 
Rliiue forms the boundary betw'cen the Gi iman enijuve and Swilztu- 
land ; the canton of Schaffhau-^en, however, is situated on the 
northern bank of the nv'er. From Ba.sel to below Emmerich tlie 
Rhine belongs to the German empire- - aliout 470 m. or tour-sevenths 
of its whole roiir.se. It is navigabli* all this distance, a.s are also the 
NecJiar horn E.s.slingen, the Mam Irom Bamberg, the Lahii, tlie I.ijijic, 
the Rulii, llu' Mosel from Metz, with its affluents the Saar and 
Sauer. Sea-going ves.sels sail up the Ems as far as H.vlte, and river 
craft as lar as Greven, and the nver is connected with a widely 
branching system of canal-., a.s the Ems- Jack' and Dortiiuiiul Ems 
canals. The Fulda, navigable lor 6^ m., and the XA’erra, 38 m . 
above tlie point where they mute, form by thc'ir junction the Weser, 
which has a course of 27 1 m , and receives as navig iblc tributaries the 
Alkr, tlu* Leinc Irom Hanovir, and some smaller streams. Oc(‘an- 
going steamers, how'evL*r, cannot get as tai as Bremen, and unlojid at 
Bremoj’hav'en. The JiJbt*, after a course of 230 in., enters Gi-rmau 
territory near Bodenbach, 400 m from its month. It is navigable 
al>ove this point through its tributarv, the Moldau, to l*ragiie. 
Hiimbiirg may be reached by vc.ssels of 17 ft. draught. The navi- 
gable tributaries of the Elbe are the Rjuile (below Naumburg), the 
Havek Spree, Elde, Slide and some otlu'r.s. The Oder begins to be 
navigable almost on the liontier at Ratibor, 480 ra. from its month, 
receiving as navigable tributaries the Glatz Neisse and the Warthe. 
Only Hie low'd coiiise ot the Vistula belongs tt> the German empiie, 
W'ithin which il is a broad, navigable stream of considerable v^olumc. 
On the Picgcl ships ol 3<ioo tons reach Komgsberg, and river barges 
reach Tnsterburg ; the .\lle, its tributary, may also be navigated. 
The Memcl is navigable* in its course of 113 m. from the Rus.rian 
frontier. Gerinany is thus a country abounding in natural w'aier- 
way.s, the total length of them being estimated at 7000 111. But it is 
only the Rhine, in its middle course, that has at all times snfticienl 
volume of water to meet the requirements of a good navigable river. 
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Lakes . — The regions which abound in lakes have already been 
pointed out. The Lake of Constance or Bodensee (204I sq. m.) is on 
the frontier of the empire, portions of the northern banks belonging 
severally to Bavaria, Wiirttemberg and Baden. In the south the 
largest lakes are the Chiemsee (33 sq. in.) : the Ammerseo and the 
Wiirmsee. A good many smaller lakes are to be found in the 
Bavarian Alps. The North German jilain i.s dotted with upwards 
of 500 lakes, covering an area of aliout 2500 .sq. m. The largest of 
these are the three Haif.s— the Oder Haff covering 370 scj. in , the 
Fri.schc Haff, 332, and the Kurische HafT, 626. The lakes in the 
Prussian and pVimeranian provinces, in Mecklenl)iirg and in Holstein, 
and those of the Havel, have already been mentioned. In the we.st 
the only lakes of importance are the Stemhnder Meer, 14 m. north' 
west oi Hanover, and the Diimmersee on the southern frontier of 
Oldenburg. (P. A. \.) 

- -German V consists of a floor of folded Palaeozoic rocks 
uiH>a which rest unconlormahly the com]iaratively little disturbed 
beds of the Mesozoic system, while* in the North (German plain a 
cos’ermg of modern deposits conceals tlie whole of the older strata 
from view, excepting some scattered and isolated outcrops ol 
('retacooiis and Tertiary beds. The rocks which comjxise the ancient 
floor are throw'n into folds which run approximately from W.S \Y. 
to K.N.R. They are exposed on the one hand in the neigidwurliood 
of the Rhine and on the other hand in the Bohemian massif. With 
the latter must he included the Frankemvald, the Tliunngerwald, 
and even the Harz. The oldest rocks, belonging to tin* Archaean 
s\'stem, occur in the south, forming the Vo.sges and the Black Forest 
in the west, and the greater part of the Bohemian massifs including 
t lie Frzgebirge, in tlie east . They consist chiefly ol gneiss and scliisl, 
\Mth granite, and otlier erujitive rock.s. l''arth<*r north, in the 
Huiisruck, the 'J'aumis, the Eilel and We.sterw'ald, tlie Harz and the 
Frankenwald, tin* ancient floor is composed mainly of Devonian 
Ii(‘ds. Other Palaeozoic systems are, however, inelu(h*d in tin* folds. 
'Hie Cambrian, lor example, is exposed at Lcirintz ncMt Hoi m the 
Frankenwald, and the important coal-field of the S<i:ir lies on 1h(' 
southt‘rn side of the linnsnick, while Ordovician and Silurian beds 
have been lonnd in se\etal localilies. Along tlie northein bord<*r 
t)f the lolded belt lies He* coal ba.sin of the KnUi lu Westphalia, 
whicli IS tlie f ontmiiation Of the Belgian coal field, and hears much 
the same relation to the Rhenish J>A’Onian aiea lluif the coal basin 
of Liege bears to the Ardennes, ('arbouilerous and Devonian beds 
are also loiind south-east of the Bohemian massifs where lies llu* 
e.xleiisive coal-field of Silesia. The Pi'nnian, as in England, is not 
involved in the (olds which have affected the older beds, and in 
general lio.s nnconformably upon them. It occurs chiefly around the 
masses of aiu’.u*nt rock, and one ol the largest areas is that ol the 
S;un*. 

P>etween Ihe ol<^ rocks of the Rhine on the west and lli<‘ ancient 
massif ol Bolicnna on tie* east :i \ ast area ol Iriiissic beds extends 
from II.sn<!\a*i to Basel md Irom Metz to Bayreuth. Over tlie 
giealei pait of this region the Tnassic beds are free from folding 
and an* nearly horizonlal, but faulting is by no mi‘ans absent, 
^•s|)^•clallv along the margms of tlie Bohemian aiul iiheni-.ii hills, 
d he Triassic beds inn.st indeed have covered .1 l.irge p.irt ol lliesi* old 
rock mass«‘>, bid lli<*v havi* been fireseivetl only where tliey w’ere 
lauiti-d down lo .1 lower K vel. Al{mg the southrru miirgin ol the 
'irias.sic area tluTe is a long hand of Jurassic bed,'* dipping towards 
tlie Danube : and at its eastern extremitv this band is coiitmuous 
with a synclinal ol jiirassic beds, running parallel to the western 
bordei ol the Bohemian nuis.sif, but sepeiated from it by n narrow 
strip ol Truissic iieds Towarcls the iioilli, in Hanover and We.st - 
plialia, the Tnassic beds are followed by Jura.ssic luid Cn't.iceoiis 
fleposits, the l.ilter being here the more important Asin the soulli ol 
Engkind, 1 he lower beds ol the Crctaceou.s aie ol estuiinn* origin and 
the Hj>|)er Cretaceous overlaps tin- Lower, lying 111 the valley ot the 
Ruhr directly upon the Palaeozoic rocks In Saxony also the upper 
f'relaceous beds rest directly upon the Palaeozoic or Archaean rocks 
Still mon* to th(' <‘ast, in tin* prox ince ol Sile‘,i;i, liolh piras.sic and 
Cietaceoii.s btxls are again met willi, hut they are to a large extent 
concealed by the recent .icciimul.iiioii.s ol the gre.il plain. Iho 
Eot-eiie systmn i.s urikiiow'u in Genuaiiy exce))l in llie lootlnlls of tiie 
Alps ; but the Oligocene and Miocene are widely spread, especially 
in the gn*at plain and in the ilepres.sion ot the Daniilm. The Oh- 
gocem* is generally marine Mai me Miocene o«.curs in N .\V. (k*rma.nv 
and the Aliocene of the Danube xalli y is also m part marim*, but in 
central (krmany it is of flu viable or lacustrine origin. The Iigndes 
ol Uo.sse, Ca.isel, Ac , are interstiatified with ba.saltjc laxa flows 
which lorm the grealiT p.irt of the ^'ogelslKTg ami otln r hills. The 
trachytes of the Sii bengebirge are prolciblv ol .slightly earlier dale. 
The jirecise age of the volcaiioe"' of tin* Eilel, many of which are 111 a 
very perfect state of pre.servation, is not clear, bid tin y are certainly 
'rertiarv 01 Post tertiary. T eiicili* and m’plielim lavais are hen* 
abund.tnt In tU<* Siebengebirge tlie little crater ot Roderlx'ig, 
With its 1.1 vas and scoriae ol leiicite-liasall, is iioslenor to .some oi 
the Pleistocene river de|X)sits. 

A glance at a geological map of Germany will .show that the greater 
jiart of J*ru3sia and ot (ierman Poland is covered by Quaternary 
(lepo.sils. These are m pari of glacial origin, ami contain Scandi- 
navian boulders ; but lluviatile and at‘ohan deposits also occur. 
Quaternary beds also covei the floor of the broad dejnession through 


which the Rhino, meanders from Basel to Mainz, and occupy a largo 
part of the plain of the Danube. The depression ol the Rhine is a 
trough lying between two faults or system of faults. The very 
much broader dei>ressioii of the Danube is as.sociated with the 
formation of the Alps, and was flooded by the sea during «l jiarl of 
the Miocene pi‘rioil. 

Climate.- Tlie climate ol Germany is to be regarded as mtennediate 
between the oce.mic and coiil mental chm.ites ol western and eastern 
Europe respectively. It ha.s nothing in roniinon with the Mediter- 
ranean climate of southern Europe, (iennanv lieing s<'parated trom 
that region liy the lolly barrier ol t lie Alps. Although there are very 
considerable diflerenres m the r.inge of temperature and the amount 
of rainfall tliroughout Germany, these are not so gieal as they would 
be were i1 not lliat the elevated ])lateaus and mountain chains are 
m tin* .south, while the nortli is occupied by low lying jilains. In the 
west no cliain oi hills mterceiils the w.iiniei "and nioisl(*r winds 
winch blow from the Atlantic, and tlicse aceordinglv mfluence at 
lim<‘S even tlie eastern regions ol (h rmany. 'I In* mean annual 
teinjiernf lire of south-western (lermany, or the Rhine and f^aniibe 
basins, IS about 52“ to 54“ F.. that ol central ikTinanv lo 50“, 
and that of the northern plain 40'^ to 48 * in Pomcr.mia and West 
Prussia it IS only 44^' lo 45^, .iiul m It.isl Prus.sia 42' to .jp 'Ihe 
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mean Janii.irv teinp« ralure vanes between 22 end 34“ (111 Ma.smi 11 
and ('ologiie resjieLti vely) ; Ihe me.ni July !>’mpei.it are, beivvefii ^»i ' 
111 north Sclileswig and (>8'" at Gohigne d in* e\li ernes ol inld ami 
heat are, a.s reconled in the ten ye.irs 18. 7 in KoniL, h« ig 
and 03" in Heidelberg (Hie hottest jilare in Germany). I lie <liHerenec 
in tin- mean annual ten)|i('i<iture betvvei-n Ihe sonth-wesl ami iioith- 
vvesl o! (lermanv amounts to aboni 4'. 'Die contrasts of heat and 
cold are hiiiiislied by the valley ol the RInrie above Mainz, wlneh 
has the gTc-.'ilesl rnt .111 lieat, lli(‘ mildest winb-r ami the higlvst 
suminei leinj)er:il me, .iiid the l.ik - f>lale,!u ol l'.-ast Pni'^sia, v\liere 
Ary.soii tin* sjiiidingsct has a liUe umler 1i inperatnre to 1h«* Broel-.en 
al 3200 It. I'lie Baltic ha.', llii* lowi'st spniig leinperat iii< , ami the 
auhirnn I'neK* is also not chaimlenzed by .in ap|»re<’ial)Iy lugiier 
degree ol warmth. In cential (kMinailv tin* liigii ]>l.i1ean.s of the 
Erz .111(1 !'']( litelg( birge ani the ('oldest region-. In south Gerni.'iny 
tlie Mp])i r Bavaiian }>ifiin i*x]ierien('es an inch ment winter and .a cold 
summer. In Alsace-Ixirraine tin \ osges and Ihe plafeaii of Lorraine 
.are .also remark.ible lor low limipi rat ures 'Hie warmest districts oi 
tin* German empiie .ire the nortliern p.iils ol the Rhine pl.nn, Poni 
Karlsruhe downwards, espeiiallv tlie Rhemtal , these are searedy 
300 tt. aliov'e tin- s(.a h vel, .lud aie j>iol(-( ted by rnouni.iinoiis tr.K.ls* 
ol kind. 'I'lie same liolds true ot Ihe v.ilhw • of the N(s k;ir. Mam and 
Mosel, llenci' tin- vim- is evtirywln-re cultivated iri thesi' distnits 
The mean siiniim-i teinperatnre iln-re is 66" and upvv.iids, while the 
average temperatme ol f.iniiarv do(‘s not descend lo the In-ezing 
jioiTit (^2") 'J in I hmali* of nortii -western Gi-inianv (west of the 
Elbe) shows a jnedominatiiig o(e.inic (harixcler, lln* suniineis nol 
being t(>o Ind (mean summer lemp‘*ral ure lo 02"). .md .snow iii 
winter reinammg but a short time on Ihe ground We.st of the 
Wesei the aver.'ige tc-intH'i.it lire of ].jniiarv exceeds 32'' ; to the r;i-.t 
it Mfiks to and Iheri'torc tlie IClbe is generallv covered wiih ne 
for some moiitlis of the \car, as are .also its tnlmtarics. The t.irther 
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one proceeds to tlie cast the f^rcatcr are tli • contrasts of summer and tiite ol wood, but to coni])enScite for this the people have ample 
winter. While the average summer warmth of Germany is fio® to • supplies of fuel in the extensive stretches of turf. 
f)2", the January temperature falls as low as 26® to 28” m West ' I 'anHa. - The number of wild animals in Germany is not very great. 
Pnissia, Posen and Silesia, and 22® to 2()" in East I’russia and upper j Foxes, martens, weasels, badger.s and otters arc to be found cvery- 


SilL'.sia. The navigation of tlie riv#;rs is regularly interrupted by 
liost. Similarly the upper basin of the Danube, or the Bavarian 
plain, has a rather inclement climate in winter, the average for 
January being to 26®. 

As regards r/imlall, Germany belongs to those regions where 
precipitation takes place at all seasons, but chielly in the form of 
summer rams. In respect to the quantity of rain tlie cunpirc fakes 
.i middle position between the humidity of north-western Europi* 
and the aridity of the east. There are considerable ilitTerences 
between particiilar ]ilaces. The* rainfall is greatest in the Bavarian 
tableland and the hilly regionr ol western Germany, l^or the Eifel, 
S.iuerlLind, Haiz, Thuringian Forest, Rhdn, VogeLsberg, Spessart, 
the Black I'oresI, the Vosges, cVc., the annual average may be stated 
at 34 m. or more, while m the lowi'r terraci‘S of south->veslorn 
Germany, as in the Erzgebirge and the Sudetic range, it is estimated 
at 30 to 32 in. only. The .same average obtains also on the humid 
north-west coast of Germany as lar as Bremen and Ilainburg. In 
the remaming jiarts of we.stern (Germany, on the shore's of farther 
Pomei.iiiia, and in East Piu.ssia, it amounts to iqiwards of 24 m. 
In western Germany there is n di.stnct famous for the scarcity ot 
ram and tor prodiieme, the best kind of wine : in the valley ol the 
Rhine below Strassbiirg, in the Pulatinale, and also in the* valley 
ot the Mc'iin, no more than from Pi to 20 in fall. Mi'cklenburg, 
Brandenburg and Liisatia, Saxony and tin* ])lateau of Thuringia, 
West Prussia, Posen and lower Silesia are also to be classed among 
the more aricl regions of (iermaiiy, the anruial rainfall being ib to 
20 m. Tlnmderslorms are most Ireipieut in July, and vary between 
tilteen and twenty fivi* in the central districts, descending in the 
eastern provinces ot Prussia to ten annually. 

/•Vurci. -The llora ol (iermany comprises 3413 s))ecies of phanero- 
gamic and 430b cryptogamic plants 'I'he country forms a .section 
of the renlrjil European zon(‘, and its llora is largely under the 
mliuence of the Baltic ami .Mpine elements, wliich to a great degree 
h<‘re coalesce All plants jiecnliar to the tem[)erate zone abound. 
Whi'al, ry(‘, liaiiey and oats are cultivated c'vt'rywhcre, luit .sjM'lt 
only in the .south .md buckwheat m the north and north west. 
Maize only ripens in the south. Potatoes grow in every part of the 
country, those of the sandy ])lams in the north being of excellent 
quality. All tlie commoner sorts ot Iruit —apples, ]H*ars, cherries, 
grow everywhen?, but the more delicate kinds, .such as figs, 
a])i icots and peaches, are confined to the warmer districts The vine 
flourishes as lar as the 51® N., Init only yields good wine m the 
districts ol the Rhine and Danube. Flax is grown m the north, 
and hem]) more ]>articularlv in the central districts Rape can be 
produced <-very where when the .soil peimits Tobacco is cultivated 
on the upi>er Rlime and in the 


where ; bears arc found in the Alp.s, wolves arc rare, but they find 
their way sometimes from French territory to the western provinces, 
or from Poland to Prii.s.sia and loosen. Among the rodents the 
liamstcr and the lield-mou.se are a scourge to agriculture. Of game 
there are tlie roe, stag, boar and hare ; the fallow deer and the 
wild rabbit are less common. TIic elk is to be found in the forests 
ot J^last Pru.ssia. 'J'he feathered tribes are everyw'licre abundant in 
the tields, woods and mar.shes. Wild geese and ducks, grou.se, 
partridges, .snipe, woodcock, quails, widgeons and teal are plentiful 
all over ilie country, and in recent years preserves have been largely 
.stocketl with ])heasants. 'fhe length of time that liirds of pas.sage 
n'liuiin in Germany difiers considerably with the different species. 
The stork is seen for alxmt 170 days, the hou.se- swallow i()0, the 
snow-goose 260, the snipe 220. In northern (iermany these birds 
arrive from twenty to tliirty days later than in the .south. 

The waters of Germany abound with fi.sh ; but the genera and 
species are lew. The carp and salnum tribes are the most abiindanl ; 
after tlic*m tank the pike, llui t‘el, the .shad, tlie roach, the perch 
and the lamprey, 'i'he (.)der and .some of the tributaries of the Elbe 
abound m crayfish, and m the stagnant lakes of East Priis.sia leeches 
are bred. In addition to irogs, (iermany has few varieties ol 
.-\niphibia. Of serpents there are only two ]ioi.sonous kinds, the 
common viper and the adder {Kreuz otter) . 


valley of tlie Oder. 'llu’ 
northeni pl.im, e.spi'c lallv in 
the jiroviuce t»l Saxony, pro- 
tliices beet (joi sii gar), ami hops 
aie largely grown m Bavaria, 
Wiirttemb(*rg, Al.sacc, Baden 
.iml the Pru.ssian jiroMiue of 
Posen. 

S] leaking generally, northern 
(iiTiiiany is not ueaily so well 

For^U. ‘■‘•"I™' 

ami soutlierii (i«’r- 

many, where indeed most ol tlie 
lower mountains aie co\ered 
with limber, as is imlic.ited by 
the Ireipienl u.seol the termina- 
tion wold affixed to the names 
<it the niountam ranges (as 
Schw.irzwald, 'rimiiiigerwald, 
tVc.). 'I'he “ Seenplatten ” are 
h‘ss wooded than the lull 
count rv, hut the easlcTii ])oi- 
tioTi ot the math'Tii lowlands 
IS well proMiled with timber. 
.\ narrow strip along the shores 
of flu* Baltic IS covered with 
oaks ;iml luvclu-s ; farther in- 
land, ami espt'ci.illy east ol the 
Elbe, coniierous trees arc tlu* 
most prevalent, par(i(.ularlv 
tlie Scolcli hr : birches are also 
ubnndaut The mountain 
forests consist chiefly ot Mrs, 
pines and larches, biit contain 
also silver Ins, beeches and 
oaks. Chestnuts and w.iliuits 
app'ar on the terraces ol the 
Rliine valley and in Swabia 
ami Franconia. The whole 
north-west ot (iermanv is desti- 


Slati's ot the Empire. 


Population. — I'ntil comparatively recent times no estimate 
of the population of Germany was precise enough to be of any 
vahie. At the lieginning of the igth century the country was 
divided into some hundred slates, but there was no central 
agency for instituting an exact census on a uniform plan. The 
formation of the German Confederation in 1815 effected but 
little change in this respect, and it was left to the different states 
to arrange in what manner the census should be taken. On the 
foundation, however, of the Orman customs union, or ZolLverein, 
between certain Cierman states, the necessity for accurate 
statistics became apparent and care was taken to compile 
trustworthy tables. Researches show the population of the 
German empire, as at present c()nstituti‘d, to have been : 
(i«i6) 24,K33 ,.^i» 6 ; (1855) 36,113,644; and (1871) 41,058,792. 
The following table show.s the population and area ol each 
of the states included in the empire for the years 1871, 1875, 
1900 and 1905 r — 

.‘I rea and Population of the German States. 

Popul.itioil. 
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The population of the empire has tlius increased, since 1871, by 
1(9,582,486 or 47*6 %. The incrcuvsc of population during; 1805- 
I9<K) was greatest in Hamburg, Bremen, Liibeck, Saxony, I’russia 
and Baden, and least in Mecklenbiirg-Strelitz and Waldeck. Of the 
total iJOpitlation in i()oo, 54-3 % was urban {i.e. living in towns ol 
2000 inhabitants and above), leaving 45*7 % to be classified as rural. 
On the Tst of December 1905, of the total population 29,884,681 I 
were males and 30,756,597 females ; and it is noticeable that the I 
male population shows of late years a larger relative increase than 
the female, the male population having m five years increased by 
2,147,434 and the female by only 2,126,666. The greater increase 
m the male population is attributable to diminish(*d emigration 
and to the large increase in immigrants, who are mostly males. 
In 1905, 485,906 marriages were contracted m Germany, being at the 
late of 8*0 per thousand inhabitants. In tbs same year the total 
number of births was 2,048,453. Of the.se, 61,300 were stillborn 
and 174,494 illegitimale, being at the rate, respectively, of 3 
and 8*5 % of the total. Illegitimacy is highe.st in Bavaria (about 
^5 %)» Derlin (14 %), cand over 12 in Saxony, Mecklenbiirg- 
Schwerin and Saxe-Meiningen. It is lowest in th(^ Rhine Province 
and Westphalia (3*9 and 2-6 respectively). Divorce is steadily on 
the increase, being in 1 (.8*4. in ■ 1 pt*r 1 0,000 marriages, as against 
8*1, 8-1, 9*3 and lo-i lor the four preceding years. The average 
deaths for the years i()0i-i9O5 amounted to 1,227,903 ; the rate was 
thus 20*2 per thousand inhaliitants, but the dt‘ath-rate has materially 
decreased, the total number of deaths in 1907 standing at i ,1 78,349 ; 
the birtlis for the same year were 2,060,(174. In (xmnexion with 
suicidt's, it is interesting to ob.serve that the highe.st rates ])revail 
in some of the smaller and more pro.speious .states of the i‘mpire — 
for example, in Saxe-Weimar, Saxe-Coburg-Gotha and Saxe- 
Altenburg (on a three years' average of figures), while the Roman 
('athohe country Bavaria, and the ini])overished l*russian province 
of Posen show the most favourable statistics. For Ihussia the rate 
is 20, and for Saxony it is as high as 31 per 100,000 inhabitants 
The large cities, notably Berlin, Hamburg, Breslau and Drcsd(‘n, 
show, however, relatively the largest proportion. 

In 1900 the German-speaking jiopulation of tlie empire amoimtcsl 
to 51,883,131. Of the inhabitants s[)eaking olhei l.inguag('s 1 h(*n* 
were: Poh.sh, 3,086,48(9; French (mostly m Ixirraine). 211,679; 
Masurian, 142,049; i^anisli, 141,061; T.ithiianian, 106,^05: 

('assiibian, 100,213 ; Wendish, 93,032 ; Dutch, 80,361 ; Italian, 
65,961; Moravian, 64,382 ; Czech, 43,016; Frisian, 20,677; 
English, 20,217; Walloon, 11,841. f'l 1905 there were resident 
within the empire 1,028,560 .subjects of foreign states, as compared 
with 778,6(98 m i()oo. Of these 17,293 wen* subjects of Great Brilam 
and Ireland, 17,184 of the United States of America and 20,584 of 
France. The Imlk of the other loreigncrs residing in the count r} 
belonged to countries lying contiguous, such as Austria, wdiicli 
claimed nearly the half, Russia and Italy. I 

Latif^nages . — The Orman-spiiaking nations in their variou.s j 
branches and dialects, if we include tin* Dutcli and tlie Walloons, 
extend in a comjiact mass along the shores of tlu’ Baltic and of the , 
North Sea, from Memel in the east to a point between Gravelines ' 
and Calais near the Straits of Dover. Gn this northern line the 
(Germans come in contact with the Danes who inliabit the northern | 
parts of Schleswig within the limits of the Cierman empire. A line ■ 
from Flcnsburg south-wx*stw'ard to Jold(dund and thence north- ' 
westusard to Hoyt*r wall nearly give the boundary between tlie twai , 
idioms.* The German-French frontier traverses Belgium fiom wa'st . 
to east, touching the towns of St Omer, Court rai and Maastricht. 
Near Eiipeii, south of Aix-la-Chapelle, it turns sniithward, and near 
Arlon south-ea.st as tar as the crest of tlie N’osges moimtams, winch 
it folkjws up to Belfort, traversing then* the waterslied of the Rhine 
and the Doiibs. In llie Swi.ss territorv the line ol demarcation 
passes through Bienne, Fribourg, Saanen, Leuk and Monte Rosa, j 
In the south the Germans come into contact wnth Rhaeto- Romans 
and Italians, the former inhabiting the valley of the Vorder- Rhein [ 
and the Engadinc, while the latter liave .settled on tin* southern slop(\s j 
of the Alps, and are continually advancing ii]) the valley of the | 
Adige. Carinthia and St yria an* inhabited by (ierman jieople, (*xce|)t j 
the valley of the Drave tow'ards Klagenfurt. Tlicir eastern neigh- j 
hours tJiere are first the Magyars, then the northern Sla\s and the ' 
Poles. The whole eastern frontier is very much broken, and cannot 
be described in a few words. Besides d(*tached German ( olone^s m . 
Hungary proper, tlmre is a considerable and rom])act (ierman (Saxon) 
]x>puiation in Transylvania. The river March is the frontier north 
of the Danube from Pressburg as far as Briinu, to the north of w'hicli ^ 
the German regions begin near (Jlmiitz, the interior of Bohemia and . 
Mora\'ia b(*iiig occupied by Czechs and Moravians. In these countri(*s 
the Slav language ha.s been .steadily superseding the German. In 
the Prussian province.s of Silesia and Po.si'ii the eastern parts are 
mixed territories, the German language ]^rogR*ssing veiy’ slowly 
among the Poles. In I^romberg arid Thorn, m the valley ot the 
Vistula, German is pnrvakiiit. In West Prussia some parts of the 
interior, and in Ea.st Pru.ssia a small region along tlu* Russian frontier, 
are occupied by Poles (Cassubiaus in West IVussia, Ma.surians in , 

^ The question, miicli disputed Ix'tween Gormans and Daiic.s, 
exhaustively treated by P. Lauridscn in b'. de fes.sen's la ()uf'sivnf 
dr Sleswig (Copenhagen, 1(906), pp. 1 14 et .se(|. 


! East Prussia), 'fhe total number of Gcrman-.speakmg peo]de, 
writliin the boundaries wherein they constitute the compact masr’ 
of the population, mav be estimated, if the Dutch and Walloons lx* 
included, at 65 millions. 

The geographical limits of the C'ferman language thus do not quit(* 
coincide with the ("»cnnan frontiers. The empire contains alx)u1 
3 J millions ol per.sonswho do not make use ot German in everyday 
hie, not counting the re.sident foieigiiers. 

Apart Irom the foreigners above m(*ntioiu'd, German subjects 
speaking a tongue other than Gcnnaii are found only in l*ru.ssia, 
.Saxony and .Alsace-Lorraine. The lollowmg table shows roughly 
1 the distribution of (iermaii S]H*akmg ])eopli‘ m tlu* w'orld outside 
the German empire — 

Austria-Himgary . i2,(x)o,ooo Other European 
Netherlands (Dutch) 5,200,000 Countries . . . 2, 300, 000 

Belgium (Walloon) . 4,000,000 Anu*rica .... 13,000,000 

! Liix(‘inburg . . 200,000 Asia 100,000 

I Switzeilaud . . 2,300,000 .Alnca . . . 6oo,iu>o 

I France . 500,000 i .Australia. . . 150,000 

! 

According to the cen.sus ol Uk* isl ol December kioo there w'ere 
, S *.634,757 persons speaking commonly one language and 248,^74 
j s]K*akmg two languages, hi the kingdom of Saxony, according to 
I the census id i(>oo, there wire 48,000 Wends, mo.stly in hus;iti:i 
■ With r(*sp('(,t to .\lsace Lorraine, detaili‘(l estimatt's (but no census) 

' gave the numlier ol I'lencli in tin* tciiilory ol Loiraine at aliout 
170,000, and in that of Alsaci* at aluuit 46,000. 

The Poles have increa.st^d vt'ry much, owing to a greater suiplus of 
birth.s than m the casii of tlu* German pi'ople m the eastern provinces 
ol Pnis.sui, to immigration from Rn.s.sia, and tothe Poloni/aluui ot 
inany (h‘rmans through clerical and other iiiHuences (.set* I/iston ). 
The Pol(‘s are m the majority in upper Silesia (Government district 
ol Oppelii, 55 ^hi) imd the province ot Pos(‘n ((>0 “„). They are 
numerous in West Prussia (34 *)(,) Prussia (14 ",',). 

The Wends are d(*creasing m number, as an* also the Lithii.mi.iiis 
on the east(‘rn border ot East Pru.ssia, ('zeclis an* only lomid m 
Sih'.sia on the confines ol Bohemia. 

Riis.sians flocked to Germany in thousands alter the Russo- Japan(*s(' 
War and the msurn*ctions m Kiissia, and tin* figiin*s given loi nioo 
had been doiibl(*(l m 1(107. Mal(*s pr(*p()nd(*rate among the xaiioiis 
nationalities, wntli tin* exception of the British, the larg(*r projioi tioii of 
wdiom arc t(*mal(*s eitlu*r in domestic service or (‘iigaged m tuition. 

Chief Towns. According to the results ot the census of the isl 
ot Decembi*!' mo.S tluTc w’ere within tlie empire 41 towns w'ilh 
populations (‘\ce(*fiiiig 100,000, viz ‘ 



Stale. 

Ikipul.ition. 

1 B(*rlin 

. i Piussia 

2, ( 3 / 10 , 1 . 1 8 

1 Hamburg . 

' Hamburg 

1 «‘> 2,793 

1 Munich 

B.ivaria 

53^.393 

! Dre.sden .... 

Saxon V 

516,1906 

‘ T.ei])zig 

1 

j ‘>02,570 

Hreskiu 

T Russia 


(.k)logne 

,, 

; ^ 28,503 

1 I’Yankfoi t-oU'Mam 


: 3 . 11 , 93 * 

! Nuremberg 

. , Bavaria 

291 , Ml 

1 Diisseldorl . 

Prussia 

1 253,00. » 

Haiiovci .... 

,, 

1 250,0^2 

Stuttgait .... 

W'lirttemberg 

' ' 2 | 0 ,J 4 t 

( hemnitz .... 

S'lxoin 

2 .m,,p )5 

Magdeburg 

Prussia 

2^0, (>6i 

('harlot tt*ii hill g 

II 

239,5*-' 

Fs-^en ..... 

■ 1 . 

1 231,30(1 

1 Stettin .... 

■ 

224,07s 

Kimigsberg 

■ 1 1 

219,862 

JYumeii 

Brenu‘n 

1 214,95 1 

Duisburg 

Dortmund 

Prussia 

1 192,227 


j * 75,57 ■> 

Halle 

I. 

16 ( 9 , 8 ( 9(1 

Altona .... 


1 I (>8,301 

Strassbuig 

Alsace-Lorraine 

*67,342 

Kiel 

JYussia 

, *fJ 3 , 7 ‘f^ 

Elberlcl.l . . . 

,, 

, 102,682 

Mannheim 

. ' Badi*n 

1 162,607 

Danzig 

Pnis.sia 

159685 

Barmen .... 

1 

*56,14^ 

Rixdort .... 

I 

153,65“ 

(»e*lsenkirclien 

1, 

117,937 

, \ix-la-Chap(“ll<' 

M 

* 13 , 99 «> 

j Schiineberg 

II 

J 40 ,( 9 (J 2 

I Bniiiswitk 

Brunswick 

136,423 

i P(3.'.c*n 

1 'russia 

*37,967 

('ass(*l ... 

* 

I 20 , |<> 

• Bochum 

. ,, 

*I «,155 

KarJsrnlu- .... 

Baden 1 

I T 1,200 

Cremld .... 

Prussia 

* 19,317 

Planeii .... 

Saxony 

105,182 

\Ve*sbad'*M 

Prussia 

199,953 


-M 26 f/ 
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Density of Population. —\r\. r«‘apect of density of population, 
f>,rinany with (iqoo) 2f»c>*9 and (1905) 290*4 inha])itants to the 
square mile is exceeded in Europe only by Belgium, Holland and 
ICiiKlanrl. Ai)art from the free cities, Hamburg, Bremen and 
Liihecif, the kingdom of Saxony is the most, and Mcxjklenbiirg- 
Strelit* the least, closely peopled state of the empirt*. The most 
thinly tiopiilatc'd districts an- found, not as might be expected in 
the niouii(<nn regions, but in some parts ot the plams. Leaving out 
of account the small centres, Gei-maiiy m?i.y be roughly divided into 
two tlimly und two densely populated jiarts. In the former division 
has to lie classed all the North (German ]>Iain. There it is only in the 
vallev:*. of tin- larger navigable rivers and on the southern border 
ot tiie ])lain that the ilensily exceeds 200 inliabitants per square mile. 
In some ])laces, iiidi-ed, it is lar greater, c.g. at the mouths of the 
h:ibe and the Weser, in hast Holstein, in the rlelta of the Memel and 
tin- environs of Hamburg. This region is iKudered on the south by 
a densely peopled rlistrirt, the northern boundary of which may be 
defined by a lim* irom (‘<i»>urg via Cassel to Munster, tor in this part 
there are not only very iertile districts, such as the (inldena I110 in 
'Phuringia, but also ci-iitres of in»lustry. 'I'lie ]K)pulation is thickest 
in upper Silesia around Ik-utheii (eoal-fields), around Ratilior, Neisse 
and Walden burg (coal fields), around Zittau (kingdom of Saxony), 
m tli«‘ Kibe valley around Dre.sdeii, in the districts of Zwickau ami 
Leipzig as far as the Saalc, on the uorlh<-in slojies of the Harz and 
around Bielefeld in WestpJiaha. In all these the density exceeds 
400 inhabitants to the s(]ua.re mile, and in the case of Saxony rises 
to 7*,o. The third division of t)erinanv compri.si's the basin of the 
D.iiiijbe and l-'raucouia, where around Ninemberg, Bamberg and 
Wurzburg the population is thickly clustered. The fourth thvisioii 
embraces the valleys of the unper Kliine and Neckar and the district 
ol Diisseldoif on the lower Rhine. In this last the pioportion ex* 
ceeds 1200 mliabilaiits to the S(iuare mile. 

/•'tinffraiinn. Then* have been great oscillations in the actual 
( luigratioa by sea. Tl fust exceeded ioo,oot) soon after the Franco- 
(ieiman War {rS72, 12b, 000), and this occurred again in the j’ears 
1880 to iH<> 2 flermaiiy lost diiiiiig tlu'se thirtei‘n yeaiv more than 
1,700, «v)o inliabitants by eiuigr.ilioii. The total niiuiber of tliose 
who saiK-»l lot tJie United Slides lioiu 1820 to i^oo may be e.otimaied 
a< more th.ui 4,300,000. The number of Geim.ui emigrants to 
Brazil between 1870 and 1900 wa.s about 52,000 The greater 
niimlx-r of (he inon* n-ei-ut <*migrauts was Irom the agrituHuial 
nrovinces of northern flcrm iny - West Prussia, J’osen. Pomeraniri, 
Sleelde.nburg, Schh'swig Holstein and Hanover, ami soiuetimes the 
emigi.ition leached 1 ol the total popuLition ol tlie.se provinces. 
In subseijiient years the emigration ol native Geiimuis greatly 
decn*ase<l and, m io<*3, amounted only to 28,073. But to this 
numbei iiuist be added 284,787 lor**igners who in that year were 
shqiped from (leniian ports \riolablv Hamburg ami foremen) to 
disiaiil ])aiis ( )t liu- above given numbers ol ]>u»<*ly Orm.iii 
( iiiigiaiits 26,007 s,nled lor the United Slutes ol .\meiica ; 24^ to 
('.iii.uli ; ^35 to lhazil , 67410 the \rgeutme Kipublic ; 7 looltu*! 
jiiii Is of .Aineri( a : 37 to Africa ; and 84 to Australia. 

Ag) iadturc. Despite the enoriTunis (h'velojinient of industrie.s 
juid conimeree, agriculture and cattle rciiriiig still represent 
in (lermany a coiisiderabie portion ol its economic wealth. 
Almost tno-t birds of the soil is occupied hv iiriiMc land, piustures 
and meadows, ami of the whole area, in 1900, <)i % was da.ssed 
as productive. Of the total area 47 f>7 was occupied hy land 
under tillage, 0*89% hy gaidens, 11*02”,, by meadow- land, 
3*01 hy pasl ures, and 0*25”,, hv vinc'-ards. 'riie largest estates 
iire fouiul in the iTiissiiin piovmces of T’omerania, Posen aiid 
Saxony, aud in East and West Prussiii, while in the Prussian Rhine 
province, in Baden and Wurtlemhcrg .small farms are the rule. 

rhe same kimls ol rci'c;d crop.s uif cullivulcd m all parts of the 
rmpin*, but in the soutli and west wheat is pre<!omiiiarit, and m tlie 
north and oast rve, oats and baih v. 'Hi these m some district.-- are 
added spelt, buclvwheat, millet, rice wheat, lesser spelt and m.iize. 
In general lh<* s<»il 1 . rem.iiUably well cultivati'd fhe three ye.irs' 
lol.itKMi formetiv m u.se, where autumn mid spring sown grain and 
lallow* succeeded each other, has now* bi*en abandoned, except m 
some distnets, wluwt* the system has been modifn'd and improve<l 
III south C'.eimanv the .so called Fun Jifwrrh^t'l is )uactiseil, the fields 
bung sown with gram crops <‘\erv second year, and with pease or 
beans, gra.sses, poialoes, turnips, iSre., in the mteimediate \aars. 
In noilli Germ.mv the mixed Kopfu'lwitthschaft is the ruh*. by wliich 
.system, after sevenil vi-.irs of gr.iin crops, the grouiul is lor two oi 
tiiree season*^ in jncstuie. 

Taking the averagi* oi the six years nuio 1903, the crop of wheat 
amounted to 3,330,0^3 Ions (metric), rye to 0,296,016 ions, bailey 
to 3,102,883 tons, and oats to 7.160,881 Ions. But, in spite of this 
considerable yield m cereals. Gernianv cannot cover her home 
con.sumptiou, ami mq)ort»‘d on the average of the six years moo- 
1905 ahoiil 4J luiilioii Ions of cereals to supply the defickmev. 
The ])otnto is largely eiiltivaic d, not merely tor kMvl, but for dis- 
tillation into Spirits 'ric.s mamifaclure is prosecut«*(l especially in 
• astern Germany, The number of distilleries throughout the 
('•erman empire was, m 1903 1900, (>8,103 The common beet 


{Beta vulgaris) is largely grown in some disstrir.ts for the production of 
sugar, which has greatly increased of recent years. Tliero are twro 
centres of the beet sugar production : Magd»*burg for the districts 
Prussian Saxony, Hanover, Brunsw-ick, Anhalt and Thuringia, 
and Frank fort-on- Odor at the centre of tJie group Silesia, Brandcm- 
Inirg and Pomerania. Flax and hemp are cultivated, thougli not so 
much as formerly, tor rnanutacturc into linen and canvas, and also 
rape seed for the production of oil. The home .supply of the former 
no longer siifrices for the native demand. The cultivation of ho|)S 
IS in a very thriving condition in the STmthorn stales ol Germany. 
I'he soil occii])ied by hops w'as estimated in 1905 at 98,000 acres — 
a larger area tlian in Great Biitain, which liad in the same year about 
48,or>o acres. The total production of hops w’as 29,000 tons in 1905, 
ami ot this over 25,000 were grown in Bavaria, Wiirttemberg, Baden 
and .Msace-1 .orrame. Almost the whole yield in hops is consumed 
in the country by tlie great brew’eries. 

lobacco form’s a mo.st jwodiictive and jirofitable obji-ct of culture 
in many districts. The total extent under this cro]> in 1 90 5 was alx>ut 
35,000 acres, of whicli .|5 “o w^as in Baden, 12 in Bavaria, 30 % 
ill Bru.ssia, and the rest in AKacc and Hesse-T)armstadt. In the 
north the plant is cultivated principally m Pomerania, Brandertnirg 
and East and West J^nissia. Of late years the production has .some- 
what diminished, ow'ing to the extensive tobacco niannlacturmg 
industries of Bremen and Hamburg, whicii import almost exclusi^^ely 
loreign leaves 

Blm. Nnniuberg, Qiiedlinburg, Erfurt, Strassburg and Giiben 
arc i;ifiu<l loi their vegetables ami garden seeds. Berlin is noted for 
its flower niii series, the Rhine valley, Wiirttemberg ami the Elbe 
valley below Bresden for Iniit, and Frank fort -on-Main for cider. 

The I iiUiint of tlie vine is almost confined to southern and western 
Germany, and espc-cially to the Rhine district. The northern limits 
of Its growth extend from Bonn in a north-easterly 
direction through (asscl to the southern toot of the 
Harz, crossing 52 “ N on Iht* Elbe, running then east some miles to 
the north of tliat paralh-l, and finally turning .sharply towards the 
south-west on tin* Wart he. In the valley of the Saale and Elbt; 
(near Dresden), and in lower Silesia (between (iiilKm and Gninbri*g), 
the mimlxTof vineyards is small, ami the w’lnes of inh'rior quality; 
but along tlie Rhmi* Irom Basel to Coiilenz, in Alsace, Baden, the 
Palatinate and He.ssc, and aUwe all m tin* pro\’incc of N.i.ssau, the 
lower slo]irs of the. hills are literally covered willi vines Here are 
proilitced the celebrated Kiideshcimer, Hochheimer and Johaunis- 
lierger. The vines ol tin* lower Main, particularly those of Wuv/.burg, 
are th<* best kinds ; thost* ol the upper Mam and the valley of the 
N(ickar arc rather interior The Moselle wdnes are lighter and more 
acid than those ot tht* Rhine. The total amount tirodiu'ed in 
(ieiTnany i.s estiraiitecl at 1000 million gallons, ol a \'aliie ot /.j, 000, 000; 
Alsaee-I.x)rraine turning out 400 millions; Baden, 175'; Bavaria, 
Wiirttemberg and Hesse togetlier, 300 ; whiU* Hie remainder, which 
thougli small in (piantitv is m quality the best, is j>rcduced by 
ITu.’.sia. 

The cultivation of grazing l.imls m Germany has been greatly 
improved m recent times and is m a highly prosiieroii.-. condition, 
the provinces ot Schleswag- Holstein, Pomerania, . 

(es|->eciall V the marsh-lamis near the sea) and the gr.ind- ’ * 
ducliv ot Mecklenburg - Schw'i‘rin are particularly remarkable 
in this respect. J'lie best meadow-lands of Havana an* in the 
province of h'ninconia and in th'* outer range ot tin' Alj)S, anil those 
of Saxonv m the Er/.gebirg(\ Wurtlemberg, Hes.se and Thuringia 
also vicld cattle ot excellent quality. These laigc cjit tie-rearing 
centres not only supply the home markets hut export live stock in 
considemble quantities to Englaml and France. Butler is also 
largely exported to Englaml trom the North Sea districts and from 
Sclileswug- Holstein and Mecklenburg. TTie breeding of horses has 
attained a great pertection. The main centre is in East and West 
Prussia, then lollow* the marsh ilistricts on the Elbe .ind We.sor, .some 
parts ot Westphalia, Oldenburg, Lippe, Saxony and upper Silesia, 
low'er Bavaria and .\ 1 sace-Lorrame. Of the stud farms Trakehncn 
in East ITussia and (inidilz in the Pru.sskin province ot Saxony enjoy 
a European reputation The aggregate number oi sheep has shown 
a considci-able tailing otT, and the rearing of them is mostly carried 
on only on large estates, the number showing only 9,692,501 in iqoo, 
jind 7,907,200 in 1904, as against 28,000,000 in i8fx). As ;i rule, 
sheep-farnimg is resorted to w here the soil is of interior quality and 
unsuitable for tillage ami 1 he breeding of cattle. Far more attention 
is accordingly given to slit'ep -farming in northern and north-eastern 
Germany than m Schleswig Holstein, Westphalia, the Rhineland 
and south Germany. The native demand for wool is not covered hy 
the home production, and in this article the cx|K)rt from the United 
Kingdom to Ormauv is steadily rising, having amounted in T905 
to a value of ^ 1.601,03 5, as against ^742,632 m 1900. The largest 
stock of pigs is in centnil Germany imd Saxony, m Westphalia, on 
the lower Rliinc, in Lorraine and Hesse. Central Germany (c.speci- 
cdly Gotha and Brunswick) exports siiusages and hams birgelv, as 
well as W^estphalia, but hen; again considerable importation takes 
place from other countries. Cioats are found everywTiere, but especi- 
ally in the hillv di.st riels. Poultry farming is a considerable industry, 
the geese of Pomerania and the fow ls of Thuringia and Ixirraiue being 
in es|)ecial favour. Bee-keeping is of considerable im|X3rtancc, 
particularly in noitli Ciennany and Silesia. 
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On the whole, despite the prosperous coiuUtion of the German 
live-stock /anninf.% the consiiinptiofi of nitMt exceeds the amount 
reudrrecl .available by home producliou, and prices can only be kept 
down by a steady increase in tlie imports from abix>ad. 

Fisheries. • The German lisliories, long of little importances have 
l)een carefully lostercd within recent years. The deep sea fishing 
in the North Sea, thanks to tlu! exertions of the German fishing league 
{Di'utschei I'lschcreiverein) and to government suj>port, is extremely 
active. Trawlers are extensively em]doyed, and steamers bring the 
catches directly to the large fish markets at Get'stemuiidc ami Altoini, 
whence facilities are afforded by the railways for the rapid transport 
of fish to Berlin ajid ollu-i centn's 'I'lie fish mostly caught an* cod, 
haddock and herrings, w'hile Ififiigoland yields lobsters, and the 
islands of Fdhr, Amnim and Sylt oysters of good tpi.aiitv. The 
German North Sea fishing fleet numbered in ii»c5 (»i8 boats, with 
an aggregate crew ol 5441 hands. Equally well developed arc the 
Baltic fisheries, tlie rlnel |)orts engaged in which an* Danzig. Eckerii’ 
fordo, KolU'rg and Tra\emiindi-. 'I'lie jirincipal catch is Juuldock 
and hi-rrings. The catcli of the North Sea and Baltic fisheries in 
1906 was valued at over /70o,ooo, exclusive of herrings for salting. 
The fisheries do not. however, snjiplv the demand for lish, and fresh, 
salt and dried lish is inijiorted largely lu I’xcess of the home yield. 

Mines and ]\Iiiicrals. (ierniany abounds in minerals, and the 
extraordinary industrial development of the coiiidry since 1870 is 
largely due to its mineral wealth. Having left b'rance much behind 
in this respect, it now riv.ils Great Britain and the States 

Germany i>ioduces more siher than any other European .stale, 
and the que.iitiiy is annually increasing. It is extrat(<‘d fiom the 
ores in the mines of Freiburg (Saxony), (lie Har/. Moiiiitain^:, upper 
Silesia, Merseburg, \\\ la-('ii;ipelle, Wiesbaden and Ani.sberg 
(Jold is lound in the .sand of tin* rivers Lsar, Inn and Rhine, and also, 
10 a limited extent, on the IJarz The (pianlity yielded in 1905 \va.s, 
of silver, about 400 tons of a value ol ^],Ooo,ooo, and gold, about 4 
tons, valued at alioiit /.‘)4«S,ooo 

Lead is produced in considerable fiunntities iu upper Silesia, the 
Harz Mountains, in the rrussian province ol Nassau, in tin* Saxon 
Erzgebirge and in the Sauerlaud. The yield in 1905 aiuounleil to 
alxnit 153,000 tons, ol whu h io,ooo tons weie exported, 

Coppi'i is found ])rincij)«illy in the Manstelil district ol the 1‘nis.sian 
province of Saxony and near .-\rnsb(*rg in the Sanerlaml, the on* 
yielding ti,7i 1 Ions in 1905, of which 5000 tons were exported. 

About t)0 of the zinc pioduced in Eiirojie 1-. yielded by Belgium 
.end Get many. It is ruostlv lound in uppei Silesi.i, around Bent hen, 
and iu the dislncts ol Wu'shaden and .\i\-la Chapelle. Tn i<io5 
no less than 108,000 Ions ol blocic zinc wen* producc'd, of which 1^,500 
tons wen* (*xporte<l. 

Of olhei mineral.s (witli IJiet xceptionsof coal, iion and *'ab treated 
below) nickel and antimony .ire found in the iipp<*r H.irz ; cobalt iu 
lh(* liilly districts of ll(‘sse and the Saxon Erzgebiige ; arsenic in tlu* 
Rieseiigebirge ; quicksilver in the Sauetland and in tlu* s]nirs ol the 
Saarbruck<*u e^ial hills; gra])liite in Bavaria; ]iorc(*laiu clay m 
Saxony and SiU*sid , anil)(*r along the whole Baltic coast ; and lime 
and*gypsuiTi in almost all parts. 

Coal mining api>ears to li.ive lieon first j^rai tised in the iqtli ('enturv 
at Zwickau (Saxonv) ami on the Ruhr. There are six largr* coal- 
^ . fiehF, occiijiyiug an area of about ^600 sep in , ot whicli 

' the mo.st important occupic.s the ba.sin oi (lie Ruhr, its 

extent being estimated at 2800 sq. m. Here there are more than 
60 bods, ol a total thickness of 150 to 200 ft, ol ro.il ; and the amount 
in the jiits has been e.stimati'd .it 45,000 million.s of tons. Smalk’r 
liolds are found near Osii.ibruck, lI»lM-nburen and Miiulen, .nnd a 
larger one near .\ix-la-CJiapelle. 'llie Saar co.il-Ueld, witliin the 
area enclosed by the rivers S.'iar, N.ibe ;iiid Blies (41)0 sq. in.), Ls of 
great iiiqiortance. Tli'* iluckiie.ss ol 80 beds amounts to 250 ft., 
and the total mass of coal is e .limal'-d at 4*), 400 million Ions. The 
greater part ol the burin b<*longs to I’nissia, tlu* rest to l^orraine. 
A still larger field exists in tlu* upper Silesian basin, 01. the liorder 
land between Austria and l^olaiul, ciMibiiiiing about 5o,fK>o million 
tons. Beutlien is the chi«’i centre, 'riu- Silesian coai-fiekls havi* .i 
second centre in N^aldenbiirg, e.T.st of the Rieseiigebirge. TJie Saxon 
coal-fields stretch eastwards for .some miles from Zwirkaii. DcjmxsiIs 
of l(‘.sr, conseipience an* loiind in ujqier B;iv.aria, upfier i'ranconia, 
B.ader4, the Harz and elsewliere, 

Tlie following table shows the vapidly inenasing development 
of the coal production. That of lignite is ailded, tlu* provinces ol 
Saxony and Brandenburg being rich in tliis product ; 

Ptoduciion of Coal and Lignite. 


This production permits a CvMi.siaerable export of coal to the west 
and south of the empire, but the distance Irom the coal-fields to 
the German coast is such that the import of British coal cannot vet 
be dispensed with (1905, over 7,000,000 tons), besides this, from 
7, 000, ow) to 8,000,000 tons of lignite come annuallv from Bohemia. 
Ill iiortli ti(*rm.uiy ju-at is also of importance as a tuel ; the area oi 
the peal moors in Irussia i.s e.stima1ed at 8000 sq, m., ol uhicli 2000 
are iii the north of Ilanovt'v. 

the iron-fields of Germany fall into three main groups : those ol 
the lower Rhim* and Weslph.diu, of which Dortmund and Dusseldorf 
are the centres ; those ol Lorraine and the Saar , and those of upper 
Silesia. The output of the ore has enormously incre.isi*(l of rcci*nt 
years, and tJie production of jiig iron, as given for 190*), aiuouiite<1 
to 10,875,000 tons of a value of £28,1100,000. 

Germany pos.ses.ses ibund.iut salt deiiosits. The aciu.il prodiu t ion 
not only covers the hoiiic consumption, but als(» allows a yeaiiv 
increasing L‘\]>ortation, especially to Ricssia, Austria aiul Scandinavi.a. 
The provinces of Saxony iuid Hanover, with 'Hiiiringia am! .-Vnh.'ilt 
produce hall tlie whole amount. .A large salt-work is Joiiiul at 
Sirzalkowo (Posen), and smaller ones near Dortmuiul, Japp.stadt 
and Mindeii (Westphalia). In south Germany .salt abounds mo.st 
in Wurttemberg (Hall, Heilbronn, Rottweil) ; the iiriiicijial Bavarian 
works are at the foot of the Alps near h'reilassing and Rosenlieini. 
Hesse and Baden, Lomiinc and the upper Palatinate have also salL 
; works, riie total yield of mined salt amounted in itjo--, to 6,204 ,oo(j 
tons, inclutliiig 1,105,000 tons of rock .salt. 1 he jirodiu lion h.is 
made great .'Khanci*, having iu 1850 been only 5 million l\\ Is 

, Mmntjactiaes. — In no other country of the world has tlie 

■ manufacturing indn.slry made .such rapid slri(le.s within recent 
I years us in Germany. 'I'lii.s extraordinary deielopnicnt of 
; industrial energy embraces practically all classes of rnanuhiclnred 
I articles. In a general way the ehiei manufactures may be 
geographically distributed follows. Prussia, Alsace^ Lorraine, 
Bavaria and Sa.xonv arc tlu; i.hicf scats of the iion mauufaeture. 
Steel is produced iu Rhenish Prussia. Saxony is pr(*don>inanl 
in the production of textiles, though Silesia and VW.stphalia 
manufacture linen, ('otton goods are largely produced in 
Baden, Bavaria, A.lsae(*-l.orraine and Wurttemberg, woollen.s 
and worsteds in Saxony and the Rhine province, silk in Rhenish 
Pru.ssia (J^lherleld), Alsace and Baden. Glass and jjorcclain 
are largely produced in Bavaria : lace in Saxony ; tobacco 
in Bremen and Hamburg ; chemicals iu tlie Pni.ssian province 
of .Saxony; watches in Saxony (GJashiitle) and Nuremberg; 
toys in Bavaria ; gold and silver filagree* in Berlin and Aschaffeii- 
burg ; and fieer in Bavaria and Prussia. 

It IS p(*iJuips more iii irspvcl ot its non ludurivy tluui ol its other 
iiiaiiiilacturcs tliat (iernKuiy has attaiuctl a leading position ui the 
maikvts ol tlie W'orhl. Its chief centres .ue in Westpludia 
and the Rhine provino* [auf tott'r Lrdr), m upper Silesia, 1 

in .Ms«us* Lorraine anil 111 Saxony. Ol the total prof liie.l ion ** as ry. 
ol pig iion m 1905 amountiiig to ovi'r 10,000, ofio tons, moir than tie* 
half wnis pioduced lu liie RiLiiiiiaiul and Westplialiii Huge bl.isl 
luriiaces are m constant activity, and tin* output ol lolk'd iron and 
steel is constantly lucieasiijg In the latter the gre.ntc.st aflvance 
has been made TJu* gnater pari ol it is ])iodiui I at or 
around E.ssen, wlieie aie the lamous Krup]) works, and Bochum. 
Al.iny stall's haxt* lu'ea lor a consideraliU* time supplual bv lsruj)]i 
W'lth steel guns and battfi'shiji pl.ites. riu* fxporl ol steel (i*a.il\v,n; 
lails aiul budges Irom tins part is .steadily on the mciease. 

Hardware also, the ])roihu.lion ol which is ii*ntred m Solingen, 
Heilbronn, Esslmgen, Ac., is largely exported. (h*iniaii> staiuls 
wcoiul to Gieat Biitaiu m the manulai.ture of machines ami engine;, 
'riiere are m many laigo citi(*s of north Germany extensive estabhsli- 
ineiits for (his purpose, but tin* industry is not liinil<*d to (lie large 
citie.s. hi agricultural iiiachinery Germanv is a serious competitor 
with England. 'I he locomotivt*sand wagfiris loi the (Jerm.in lailw’avs 
are alnio.st exclusively buill m tiermanv : and Ru.ssia, as wi'II ,is 
.‘\u.strja, lecoives large aiipplie."* of rarlwjiy plant from Geiiiian works, 
lu sUipbuihbng, likewise, Germany is pr.utically uiflepcndciit, 
yards liaving been f*slablish'*d tor the coiisirijrt ion ol iJie kirgesi 
Vl'SSCls. 

Before 1871 The profluction ol cotton tabrics in krance 
exceefled that m Germanv, luit as tlie cotton manufacturi 
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: 1871 

- 26*4 1 

2i8*4 , 


«-.S 1 

26*2 , 

! ' 

, i.SSi 

4«-7 I 

252*3 . 

I So, 000 

12-K 1 


25,600 

' 1891 

; 73*7 j 

5^‘^r5 ' 

283,000 

20 5 ! 

54-2 1 

I . 35 , 7 <»t» . 

I 89<1 


789-6 ' 

379,000 

.vr--! 1 

78-., 1 

4^,700 

, 1000 

’ lotpj 

066 -r 

4 1 ,000 

40 - 5 

i>8*5 

5 o,<ico I 

I005 

121 *2 

1049 *f> 

490 ,(K)o 

5^:5 i 

122*2 

52,800 j 
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is ]nirsued largely m Alsace, tlu* lialance is now 
iigaiust the lornu I country. In i9”.5 tly'iv 
were al Hint g.fioo.ooo spinilJe.'’. in (iermany. *J'he 
export of the goods manuiacluretl amounted m 
this year to an i*.strm«ited value* ol £ro, 600,000. 


Cotton 

and 

text lies. 
Cot I on 


spinning nrd weavmi; arenol conlmcfl to one drstru i, hut 
are jirosecuted m upper Alsace (M ulhauseii, t.el>\veiUT, 
Colmar), m Saxony (Zwickau, (’heiiimt/, .Ann. 1 berg), iu 


Silesia (Bieslau, J.iegnil/), in the Klnue province (Dussel 


dorf, Munster, Odogiie), 111 Erfuil aiul H.aiover, lu 


Wiirtl»*ml>erg (Reutbng'en, Cannstatt), in Baden, Bav.-na 
(Augsburg, Bamberg, J^ayreuth) .irif) 111 the Balatinalf*. 
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MthouRli (i<*rnianv produces wool, flax and h<*inp, tlie home pro- 
duction of lliose materials is not sulficient to meet the demand of 
maniitac lures, and large (|uantities of them have to be imported. 
In iS()5 almost a million persons (half of them women) were employed 
in this branch of imlustry, and in 1897 the value of the cloth, buckskin 
and flannel manufacture was estimated at /i 8,000,000. The chief 
seal > of this manufacture are the Rhenish districts of Aix-la-Chanelle, 
Dnren, Eupen and Leiinep, Brandenburg, Saxony, Silesia and lower 
Lusatia, the chief centres in this group being Berlin, (2ottbiis, Sprem- 
berg, Sagan and Sommcrfeld. 

I'lu' manufacture of woollen and half-w'oollen dre.ss materials 
centres mainly in Saxony, Silesia, the Rhine province ami in Alsace. 
Furniture covers, table covers and plush are made in Elberfeld and 
(‘lieinnitz, in Westphalia and the Rhim* province (notably in Elber- 
leld and Barmen) : shawls in Berlin and the Bavarian Vogtland ; 

« arpets in Berlin, Barmen .and Silesia. In tin* town of Schmiedeberg 
in 11 u‘ last district, as also in Cottbus (Lusatia), oriental patterns are 
successfully imit.ated Tlu* chief scats of the stocking manufacture 
are f ‘lieinnitz and Zwickau in Saxony, and .\polda m Thuringia. 
'I lie export of w'oollcn goods from Germany in 1905 amounted to 
a \alut‘ ol 3,000,000. 

Although linen was formerly one of her most important articles of 
inannfactnn*, Germany is now' left far behind in this industry by 
G.reat Britain, France and Austria-Hungary. This branch of textile 
inanulacture has its principal centres in Silesia, VWstphalia, Saxony 
and Wiirt temberg, while Hirschberg in Silesia, Bielefeld in W'estplialia 
and Zittau in Saxony an* noted for the excellence of their ju*oduction.s. 
'I'lie goods manufactured, now' no longer, as formerlv, coarse* m tex- 
ture, vie with the finer and mon* delicate fabrics of Bellasl. In the 
textile industry lor llax and hem]i there w'ere, m 1905, 27^,000 fine 
spindles, 22,300 handdooms and i7,<»oo ]K)wer-looms in operation, 
and, m 1905, linen and jute mat(*rials w'ere exported of an estimated 
value oi over ;^2,ooo,ooo. The jute manul.actiire, the jirincipal 
centii*s ot which are Berlin, Bonn, Biimswick and Hamburg, has ol 
kill* attained considerable dimensions. 

Raw silk can .scarcely be reckoned among the products ol th<" 
emi>ii(*, and the annual demand h.as thus to be provided lor l>y 
imjiortation. 'I'he main centre of the silk industry is C'reteld and its 
neighbourhood ; then come Elberleld ;ui<l Ikirmen, Aix-la-Chapelle, 
U'. well as Berlin, Bieleteld, ('hemnitz, Stuttgart and the district 
aiouiid Miilhaii.sen in Als.ace. 

'I'he manufacture of pa[>er is piosei'iited almost everN W'here in the 
empin*. Thi*re wen* 1020 mills m ojieratiou m 1895, and the exjiorts 
in 11)05 amounted to more than ji3, 700,000 .sterling, as 
Bper. against imports of a \aliie of ov<*r The manti- 

laclun* IS carried on to the largest extent in the Khim* province, m 
Saxony and in Silesia. Wall jiajiers aie produced chiefly in Rhenish 
Prussia, Berlin and Tlamlnirg ; the liner sorts of letter paper in 
Berlin, la'ipzig and Nurembeig ; and pniitiiig-jiaper (especially lor 
books) m Leijizig, B<*rliii and Franklort-on-Mam. 

'flu* chief seat of the leather industry is Hesse Darmstadt, m 
which Mainz an<l Worms jirodiice excellent iiiatt*rial. In lYiissia 
f large Victories are m operation in tlu* Rhine province, in 

W«*stplinlia and Sil(*sia (Brieg). Boot ami shoe manu- 
i.u Imc'. are carried on cvi'iywhere ; but tlie best goods are produced 
b\ Maiiiz and Pirmasi-iis Gloves lor export an* extensh cly mad<* in 
Wurltembi'rg, and Olfenbaeh and A.sch.alTenbiirg are renowned for 
lancy leather wares, such as piiises, satchels and the like. 

Berlin ami M.ainz are eelebratc*d for the inanulacture of furniture ; 
B.ivatia loi toys; Ihi* Bl.u k h'orest tor clocks; Nuri*mberg for 
pencils ; Berlin and I’ranktort-on-Main lor various jierfiimes ; and 
t ologm* lor the famous e*aii-de-C‘ologiie 

'riie b<*etrool sug.ir niaiiufacture is very considerable. It c<*iitres 
maiUlv m the Pnis.siaii province ol Saxony, wliere Magdeburg is the 
Surar market lor the wrlioh* of Germany, m .Anhalt, Brims 

" ' wick and Silesia. 'I'he number of lactones was, in 1905, 
370, and the amount of raw' sugar and molasses produced amount (xl 
to 2,043,531 metric tons, and of relined sugar 1,711,063 tons. 

Beer is produceil throughout tin* whole ot Germany. The pro- 
duction is relatively greatest in Bavaria. The Braustvun f^ehiet 
Heer. (beer excise district) embraces all the slates forming the 
Zollverem, with the excejition of Bavaria, Wiirttemberg, 
B.'iden and .Alsace Lgrrame, in whicli countries the excise duties are 
S(*pariitely collected. The total number ot brew'enes in the Imxt 
excise district wms, in 1905 iQofi, 5995, w’hich produced 1017 million 
gallons ; m Bav.ina nearly 0000 brewi*nes w ith p)2 million gallons ; 
in Baden over 700 br(*wenes W'ith (»8 million gallons ; m Wiirttein- 
berg ov(*r 5000 breweni*s with 87 million gallons ; and in Alsace- 
Lorraim* 95 brew'cnes with about 29 million gallons Tin* amount 
brewed ]H*r head ol the* jHipiikition amoimt(*d, in njos, roiigiily to 
PH) iinjierial pints in tlu* excise district ; to 450 m Bavaria ; 280 in 
Wuittemberg: 20o in Baden ; ami 122 in Alsace*- Lorraine. It may 
be remarked that the* be*er brewed m Ba\.aria is generally of darker 
viilour th.'in tliat prodnc(*fl m other states, and extra strong brew's 
are e*x|K)rted largely into the beer excise ilistrict and abroad 


Cowmern\~—Vhe rapid development of Gierman trade dates 
from tlie '/.oUverviu (nisloms union), under the special rules 
and regulations ol which it is aelministercd. The Zolhercin 


emanate.s from a convention originally entered into, in 1828, 
between Prussia and Hesse, w'hich, subsequently joined by the 
Bavarian customs-league, by the kingdom of Saxony and the 
Thuringian states, came into operation, as regards the countries 
concerned, on the ist of January 1834. With progre.ssive 
territorial extensions during the ensuing fifty years, and embrac- 
ing the grand-duchy of Luxemburg, it had in 1871, when the 
German empire Avas founded, an area of about 209,281 sq. m., 
with a population of 40,678,000. The last important addition 
was in October 1888, when Hamburg and Bremen were in- 
corporated. Included within it, besiiles the grand-duchy of 
Luxemburg, are the Austrian communes of Jungholz and 
Mittelberg ; while, outside, lie the little free-port territories 
of Hamburg, ('uxhaven, Bremerhaven and Geestemiinde, 
Heligoland, and small portions of the districts of Constance 
and Waldshut, lying on the Baden Swiss frontier. Down to 
1879 Germany was, in general, a free-trade country. In this 
year, however, a rigid protective system was introduced by the 
Zolltarijgesetz. since modified l)y the commercial treaties between 
(Germany and Austria-Hungary, Italy, Switzerland and Belgium, 
of the isl of February 1892, and by a customs tariff law' of the 
25th of December 1902. The foreign commercial relations 
of Germany were again altered by the general and ron\ entional 
customs tariff, which came into force on the ist of March 1906. 
The Zolltarifgesctz of the i^th of July 1879, w'hile restricting 
the former free import, impo.sed considerable duties. Exempt 
from duty were now only refuse, raw products, scientific instru- 
ments. ships and literary and artistic objects ; forty-four articles 
— notably beer, vinegar, sugar, herrings, cocoa, salt, fish oils, 
ether, alum and soda were unaffected by the change, while 
duties were henceforth levied upon a large number of articles 
which had prev iously been admitted dutv' free, such as pig iron, 
machines and locomotive.s, grain, building timber, tallow, horses, 
cattle and sheep ; and, again, tlie tariff law' further increased 
the duties leviable upon numerous otlier articles. Export duties 
W'ere abolished in 1865 and transit dues in i86t. Tlie law' under 
W'hich Great Britain enjoyed the ‘‘most favoured nation treat- 
ment expired on the 31 si of December 1905, but its provisions 
were continued by llic Bundesrai until further notice. The 
average value of each artiide is fixed annuallv’ in Germany under 
the direction of the Imperial Statistic al Office, by a commi.ssion 
ot experts, who receive information from chambers of commerce 
and other sources. There are sejiarate valuations for imports 
and exports. The price fixed is that of the goods at the moment 
of cro.ssing the frontier. For imports the price does not include 
customs duties, cost of transport, insurance, warehousing, i^c ., 
incurred after the frontier is passed. For exports, the price 
includes all charges w'ithin the territory, but drawbacks and 
bounties are not taken into account. Tlie quantities are deter- 
mined according to obligatory declarations, and, for imports, 
the fi.scal authorities may actually weigh the goods. Imr 
packages an official tax is deducted. The countries whence 
goods are imported and the ultimate destination of exports are 
registered. The import dues amounted in the year 1906, the 
first year of the revised tariff, to about £^i, 6 th),ooo, or about 
I os. 5d. per head of population. 

Statistics relating to the loreigii liade ol tin* Emjnre are neces.sarily 
confined to coinjiarativ'ely reci*nt times. The quantities ol sucli 
imported articles as are liable to dut>' havi*, indi*»'d, been known 
for manv yeans ; and in 1872 oflicial tables \vi*re compiled .showing 
the value both ol iinjxirts and of exports. But when the results 
of thesi* tables proved the imjiortation to be very much greater 
than the exjxirtation, the conviction aro.se that the valuation of the 
exports was erroneous and below' the reality. In 1872 the value ol t he 
imjiorts was ]>laced at ^173,400,000 and that of the ex^iorts at 
4124,700,000. In 1905 the ligures were - imports, 4371,000,000, 
and exjiorts, 4292,000,000, including precious metals. 

Tabic A following shows the classification of goods adopted 
Ixjfore tlie tariff revi.sion of 1906. From 1907 a new' classification 
has been adopted, and the change thus introduced is so great 
that it is impossible to make any comparisons between the 
statistics of years subsequent to and preceding the year i()o6. 
Talile H .show .s imp>ortsand expcirts for 1907 and 1908 according 
to the new classification adopted. 
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Tahlh a. — Claisscs of Imports and Exports^ Jtjojy. 


Kofuso 

Cotton aixd roil ons 

Lead and by-products .... 

I Brusli and sieve makers’ j^oods 
Drugs, chemi.sts’ and oilmen's 

colours 

Iron and iron goods .... 
Ores, precious m<*tals, a.sbestos, Ac. 
Flax and other vegetable spinning 
materials except cotton . 

Grain and agricultural produce 

Glass 

Hair, featliers, bristles .... 

Skins 

Wood and wooden wan's . 

Hop.s 

In.sl rumen ts, machine. s, iVc. 

C'alendars 

Caoutchouc, 

, Clothc.s, body lim*ii, nnlliuery 
('oi)per and copp(‘r goods 

Hardware, Ac 

, T-eat her an< I leather goods . 

1 .inens 

Caudles 

Jaterary and work^ ol an 
Groceries juid coiilectumery 
Fats anil oils ... 

Paper goods 

F'urs 

1‘itroleum 

Silks and sdk goods 

So.i[) and perfume'- , 

Playing cauls 

; Stone goods 

( Oed, lignite, ( oke .md peat 
StiMW and hemp gooils . 

Tiir, ])ilch, resin 

.*\nimal.s, and animal piodie is . 

Kailheiiwaie goods 

Cattle 

Oiklolh 

Wools and woollen textiles 
/me and 7anc goods .... 
I'm and japanned goods 
Goods insiiltirieril ly declared . 


Import. 

/(), 806,2 50 
23»4««,7y> , 
900,^^00 
102,400 

15,806,000 I 
5,i5f),5oo 
28,834,050 

0,70.^, 100 
5i>, 136,200 

3,218,600 • 
1 8, « >65, 500 

.34, .300 

7.. 176/>f)<» 
730,<)oo 

•'',273,400 

2.042.400 

.3,5<>7,65« 

1 ,750,100 
T I,T5n 
3,0()(),050 
41,446,400 
1 2,510,600 
I ,oS6,(Soo 
265,700 

5.0 V>,6oo 

6. . 523.300 

151,600 

400 

2.822.000 
to, I 3(>,vS(M> 

56 1 .050 

2.504.400 ' 

0,026,200 

361.6.50 

1 l ,36<),200 

43, ‘.50 

2 5,. ’<10, 200 

<>82,250 

t.r?h.55o 


1C \ port 

/ 1,170,200 
22,940, ()00 
*J7y»4<>o 

515,456 

23,166,250 I 
33,i2(>,40<^ ' 
9,‘'i99,45o 

1,235,700 

7,496,5(kj 

2.743.600 

1 .848.1 50 

6,54 ><,450 , 

6 , 05 (,,i 5 o 

2.135.600 

74,7<K) 

4,616,400 
7,321,050 : 
10,307,050 
12,< >10,550 
6, 6< >5,300 
1,6<>4,656 

42, .356 , 

0,025,500 ‘ 
1 7,585,000 

2,<) XI,()00 

7. 1 58,800 

720.200 
‘:32,30 o 

8,88t>,ooo 

768.200 
18,950 

2 . 110,556 ; 
15,006,450 • 

2<)2,J<M) ; 

834.100 
.560,700 

5.076,350 

725.100 
177,300 . 

21 ,502,<>CH> 

2,41 3, <>00 
744, iiM/ 

8o6,3<k> < 


'lotal . 


/ 3 52, ^17,2 50 (.284,f)2<>,ooo ! 


Taut. I. B. — Clashes of Imports and Exports, tijoy and 



Tinpoi Is. 

rcx} Kills. 

Groujis ol Articles. 

\'aliu‘ in 

/'ioo<.>. 

N’alue ill 1 

•Agricultural and forest pro- 

I <#07. 

l«»o<S ' 

I607. 

J908.t ! 

duel! - 

2 1. 5, .532 

205,512 

45,766 

50,324 

Agricultural produce ■* 
(Coloniiil produce and sub- 

63,253 

102,954 

io,36<i 

15,168 

stitutes tor t lie same 
Soutlierii fruit and fruit 

12,151 


•'^4 

108 

]>eel 


3.2 (j 2 

20 

2^ 1 

Forest produce 

'28,1()6 

26,299 

4,<if>6 

3.667 1 

Resins 

Animals and animal jno- 

8,2 l<< 

8,2 o<i 

2,500 

2 125 I 

ducls - 

63, 2»3 . 

61,794 

9,607 

•1,67<> 

Hides and .skins 

1<J,920 

17,696 

5 ,i^i 

.5,45 3 

Meal, oil, siigai, beverages 
Mineral .uid lo.ssil raw nia- 

21,523 

20,404 

20,284 

20,048 

teriaLs, minertd oils . 

47.575 

45,540 

2 (j ,166 

26.20H ; 

Earths and stones 

6,541 

7,5 12 

3,250 

3,o<8> = 

Ores, slag, cinders 

1 6, 4(15 

i.5,4.5t 

1,407 

1,206 . 

Mineral fuel 

Mineral oils and other 

16,895 

14,61*' 

t*<.445 

20,020 

lo.ssil raw’ materials . 

7,168 . 

7,20«^ 

.5.5H 

461 , 

Coal-tar, coal-tar oils 

500 

428 

1 ,506 

t ,4^*5 ! 


^ Provisional figures oiilv. 

‘ Excluding vegetable and animal textile materi.iN. 
Excluding vegetable textile materials. 


Imports. IC.xjiorts. 1 


'' (.roups of Article.s. 

A able in /looo. j 

Value in 

£1000. 


1907. ! 


I ‘>07. 1 

ji,oS,-* 

, CheimciiJ and ])harni.i 
ceutical products, colours 

I4.7«4 ' 

14,850 

28,1 j6 

2<),84 5 

Chemical primary rn.ile- 
nals, acids, sidts . 

9,226 

1 

‘>,5.5* » i 

9,661 

6,832 

Colours and dyeing iini- 

tenals 

6.51 = 

•87‘» 

1 1 ,< ,30 

10,518 

' Vanii.sh, lacquer . 

189 . 

L5« 

206 

221 

1 Ether, alcohol not m 

eluded elsewhere, esseii- 

tial oils, jierlumery and 
! cosmetics .... 

i.‘)79 

T,«n8 

J , 1 1 s 

J ,004 

i . Artilicial niannres 

9*12 

J ,001 

1 .303 

1 ,2 3<) 

‘ Hxfdosives ol all kinds . | 

86 

74 

l,<>12 

1 ,2<>n 

; Other chemical and ]>har- I 

maceutical iirodiicts 

L36I 

.,270 

2,586 

2.705 

1 Animal and vegetable tex- 
tile materials and waies 

theieol 

98,540 

‘12,105 

^SjOSt) 

7* ',3 13 

1 Silk ami silk goods 

«3,50 

‘3,70.1 

‘3,324 

1 i,5<>4 

AVool 

0.26,, 

3LJ‘i5 

27,1 ‘4 

24,018 

Uuwoiked wool . 

“1,‘)7.5 

16,30‘I 

2,647 

2,561 

Worked wool 

4.625 

•b'»6l 

3,7‘»6 

3.3‘> 3 

j Wares ol spun wool . 

S,(,6o 

<>,025 

2o,<>< )8 

1 8,i)( 

i ('otton 

3*'^. 543 

M,.| 50 

2n,<>* '4 

2<>,20I 

j Priworked ( ol Ion 

27.705 

2<>,1<>7 

3,264 

2,68; 

' Worked eoltoii 

« jS( 1 

OS*' 

*112 

89 1 

i ( otton wan s 

.,,858 

7. 138 

24,828 

22,324 

Other wgetalile te\tjli‘ 

1 materials .... 

6>,/83 

10, .l 1 1 

3,7;/ 

.3,3 7' 

• Pnwairked .... 

7.6‘2 3 

7,861 

L'25 

1,211 

j Work<‘.l . ... 

t()(y 

K.S 

I 2 '2 

137 

' Wart'S tlu'reol 

2, <>85 

2..12^ 

'2, .53' 

2,123 

: 1 Leather and Jeathei wines, , 

' Inrrier.s’ wares 

( t,<>9 5 

0,657 

16,778 

1 7 .8 >5 

! 1 AMther ..... 

2,658 

2,8o.j 

7, .503 

8.328 

I.eaUuT W'lires . 

L^\2 

' > ' 76 


3,867 

I' nrrier.s’ wares 

2, <>1)8 

2 3 >7 2 

.5,2 37 

5,6 16 

('aonlt hone wares 


751 

2,328 

2,325 

Wales of .soft c.iontchoia 

<•' 0 

73.5 

1 ,694 

1.72 ‘ 

i laidened caontrlioiic and 

waies thereol 

24 

In 

634 

< It J 

I Wares ol aiumal or \ egetal >1(* 
i mateJial lor carxing or 

1 moulding 


.*,o< ,8 

d.2< <* 

3.1 31 

I Wooden w, lies 

Hr ,., 

7<)'» 

1.707 

1 .<if»f. 

! Paper, ( .11(11 )oaid .ind \\ .lies 

j ' llieiiol 

«. 06 

1 ,21 >5 

6,3d2 

•1,1 1 1 

i 1 T5oolvs, ]>i( tines, p.imt mgs . 

1 ,6‘|2 

2.‘)i<. 

•1.667 

•1.765 

j jKaithenw.ne .... 

.167 

177 

5,224 

3,612 

1 1 Glass and gla.ssw.n e 

7*17 

72H 

1 5.67‘ 

5 'd6 

{ J l*reciou.s metals .im! wan-s 

1 thereol 

13,281 

2 I ,24 i 

1 

l8,62t> 

<1.858 

Child 

1 1 .(,i<> 

16,2.15 

, L5,8«>« 

6,1 51 

(add . . 

J 1 , 1 8 } 

18,873 

1 1 ,071 

2,807 

(loJd w.ii'* 

4 12 

.J22 

.1,827 

3,253 

Silvei 

1 ,6(,5 

1 ,n.t8 

2,731 

2,7«>7 

, Silvei . . 

1 .4 t'l 

1,716 

1 ,20(> 

1 ,3 1 8 

Silver wan s 

20 

2 ^2 

',525 

1 ,28. . 

Base metals and w.nes 

tliereof 

26,0^5 


57,146 

5 '^,80 5 

Iron and ilon waies 

5.6' 

■1.172 

38,891, 

.1*>,1<'2 

IMg iron (meliidiiig non- 
iiialleabie alloys) 

1 ,<>01 

612 

n<)6 

005 

1 Iron wares 

.1,102 

3,56*' 

37.6 3 3 

36,2 57 

Alninininni and .diimi- 
niiim wares 

.5-16 

4 53 

V>8 

2 7 3 

Raw aluminium 

5'2«i 

-10 

I 52 

7 7 

' Aliiminiiiin w'ares . 

'7 

20 

2 i<) 

It,*- 

1 Lead and lead wares . 

1 ,-1 18 

1,484 

6 15 

••85 

1 Raw hml (including 

waste) 

».}27 

1,170 

525 

-V 

Lead w ares .... 

1 1 

Id 

420 

317 

Zinc and zme wares 

727 

847 

2.3 33 

2,48*3 

Haw zinc (luclndmg 

•%vaste) 

7 »o , 

825 

1 ,<> 31 

1,783 

Zinc, w'ai e-, . 

21 

'22 

802 

705 

Tin and tin wares 

2.405 

2,<>2«> 

1 , 380 

1,236 

Raw till (mt biding 

w'ast»‘) 

2,357 

2,5«‘ 

787 


'I'm wares .... 

48 

48 

56 3 

53'^' 

Nickel and nu. lo l wares . 

.4«K) 

.540 

24<. 

2t»8 

Kaw’ iiiekel .... 

375 

.527 

j6o 

2X3 


* Provisional hgiiies oniv. 



GERMANY 


[COMMERCE 


814 

I • Imports. ! T'lxports. 

\ tiToups ol .\rticles. 1 Value in £i 000. ■ Value in 1000. . 


1 19 ^ 7 * j 1 1907. 1 1908.' 


Nickel war* -s 

2.5 

13 

89 

65 

Copper and copper wares 
Raw copper (including 
copper coin, brass, 


15,088 , 

1 

j 

7.998 

8,470 

tombac, Ae.) . 

12,995 

14,102 ; 

2,204 

2,014 

(.^optier w:ire.s 

808 

«*19 

5,794 

: 

4,982 

Instruments of precision . 

813 

^25 i 

4,877 

Machinery, vehicles 

7.^*93 

5.489 

3 . 3,117 

34,653 

Machinery 

4,000 

3.451 1 

19,041 

20,684 


Imports. \ Exports. \ 


tiroups of Articles. 

Value in £1000. \ 

1 1907. i 1908.1 

Value in £1000. 1 
1907. 1 1908.1 1 

Electro- technical prcxliicts 

4ii ' 

451 

8,227 ! 

9,107 : 

Vehicles and ve.ssels . 


’.587 

5,849 1 

4,862 ■ 

Firearms, clocks, musical 
iri.stniment.s, toys . 

, 

; ’.732 

1,421 

1 

8,704 

7,595 

Clocks and watches 

' 1,382 

’,'34 

1,299 

1,210 

2,780 

Musical instruments . 

i 223 

170 

3 ,’ 7 <> : 

Toys 

: .39 

35 

3 , 9-19 i 

3.273 

Total . . . 

j 442,663 1 429,636 

.349,114 1 

33 f »,347 


lYoviaioiial figures only. 


Tin* loilowing table sliows the coinineicial intercourse in imports and exports, exclusive of bullion and coin, heiweeii (ieniiaiiy 

and the chiel countries of tlit‘ world in 1905, itioO and 1907. 

Imports. 


Country. 


llelgiiiiii 
Deiiiiiaik 
Prance . 

Unili'd Kingdom 

; Italy 

! Xetliericiiuls . 

I \iislri.i 1 lung '! y 
I Kuni.uua 

I Russia . 

j Sweden . 

Swilzeilaml . 

I Sjiam 

, Hi itisli Soullt \lne;i. 
nonimioii ol Canudii 
New Zeal.ind . 

; Hritisli West Alncu. 

Mntish India . 

J Dultli lndi(‘s . 

' \rgenline Republic 
. 13iii/il . 

I Cdule . 

. United Stales 
I (’oinniouweall li of Au >1 1 c 


('oimti > . 


Uelgmin 
I Denmark 

h'laiue .... 
United Kingdom 
; Italy .... 

j Ncliiei lauds . 

Noru,!v 

■ Austriti-HungiU y 
I Rumania 

1 Russia . . * . 

j Swedi'ii .... 

' Switzerland 
Spam .... 
Rntish .South A Inca 
; Dominion ot Canada 
‘ New Zealand . 

, Turkey .... 
British India 

i China .... 

, japan .... 

' Argentine Repubbo 
Hiazil .... 
Chile .... 
Uniteil State's 

('oniinoiiwiMlth of .Australia 



1905. 


Value 

J Vreentage | 
of 

111 

Germany’s ■’ 

£jooo. 

Total 1 


Imports. 1 

13,419 

3.8 

5,986 i 

1*7 j 

19,772 

5-6 

35 . 120 i 

10*1 


;» 

12 , ‘>77 

3 

. 16.074 

JO*('> 

3,568 

1*3 

47 , 8 j(, 

13*6 1 

5,887 

1*7 1 

8,080 1 

2*6 1 

5,742 1 

1*9 i 

1 , 7 (.o 1 

0-5 

481 1 

OM 

75 

. . 

2,562 

0*7 

13,657 1 

3*9 

5,*348 

I *7 

18,150 

5-2 

S.454 1 

2-1 


T-O 

48,77“ 

13-0 

7,600 i 

2*2 1 


El /.(»>/,•. 

1905. 


i’eiceutage | 

Wdiu' 

ol 

111 

C,ennaiiv’s 

, UKM.. 

'I'otal j 


ICxports. j 

15 , 3<>1 

5*5 1 

8,(>()S 

pi 

14,420 


51.253 

i8-2 ! 

8,045 

2-ti i 

21,205 

7*6 1 

3,447 

12 ! 

28,529 

10-1 

2.144 

n-8 

17,927 

(y 

7,653 

2*7 

17,640 

6-3 ! 

2 , 9 o<) 

0*(» 

1,687 

0*6 

1,071 

0-4 

227 

01 

3,484 

1*3 

4,2 2(1 

1*5 

3,727 

1 *3 ! 

4,1.58 

1 1*5 

6 , 4(\3 

1 2-3 

3,525 

! 1*3 

2,632 

j 0*0 

26,690 

9*5 ; 

2,264 

0-8 1 


1009. 


\'iJue 

Percentage 

of I 

m 

Germany’s 

£1000. 

Total I 


Imports. i 

14.3 >5 

3*6 

9 , to2 

1-6 

21 ,309 

5*4 

49,53 ‘ 

10-3 

11,851 

3 

I 1,894 


39,814 

lO'l 

5,774 

1*5 

52,528 

13-4 i 

7,159 

1 -o 1 

103 >5(, 

2«o ; 

7 , 1*9 

1 '-o ; 

i ,7' lO 

1 0*4 

463 

i i 

87 


2 , 73 * 

i 9-7 1 

15,84^ 

i 4 ! 

7,002 

) 1 -8 

18, 

4*7 

9,249 

1 2-4 

7 >‘ 3 i 

' 1 -8 1 

00,787 

! 15-4 ‘ 

S, 9 n» 

1 2-2 j 


1909. 

j 

Peiceiltage ' 

Value j 

ol 

in j 

Germany's 

£1000. 

1‘otal 


I’X ports. 

17, 5^*9 1 

5-6 1 

9,999 ' 

3*1 1 

18,815 1 

6 

52.473 

lO-iS 

11,354 i 

3*6 1 

21,700 i 

■7 i 

3.573 : 

1-2 1 

31,929 1 

10*2 1 

3,149 

I ; 

19,092 i 

9-4 

8,675 1 

2-8 

' 8 , 3<>7 

5*9 

2 . 83 « , 

0*c) 

l,0o; 1 

0-5 ' 

I ,203 j 

o-.| 

244 i 

0 i 

3.357 I 

1-1 

5,011 1 

1 •»* 

3,331 1 

i-l 

4.328 i 

j 1*4 

8,367 1 

1 2-7 

4,564 1 

i 

3 , .561 

1-2 i 

31,281 

to ! 

2,863 

- 0*9 


1007. 



1 IVircentagc 

Value 

of 

m 1 

1 Germany’s 

^1000. i 

i Total 

j 

1 Imports 

14,.589 I 

' 3*4 

6.050 i 

1 1-4 

22,302 i 

i 5*2 

48,01.1 

11 -2 


1 -^’3 

11,187 

1 2 ‘(} 

39 , 93 <i 

\ 9*3 

7,365 

i 1*7 

54,447 

1 12*7 

8,457 

1 2 

10,366 

1 2*4 

9,878 

1 1 -9 

j 

2,258 

1 9-5 

483 

1 O'l 

04 

i 

3,601 

, 0*8 

20,01 (' 

4*7 

9 , 1 ‘19 

i 2*1 

21,756 

1 5-1 

9,636 

1 2-2 

7,674 

1 l‘f'> 

6,4,864 

. 151 

1 1 ,209 

' 2*6 


1007 . 

Pei rentage 


\’alue 

, ' '^0 

of 

in 

Germany's 

£ l (MR ) 

'total 


Exports. 


jo' 182 

3 

22,080 

9*0 , 

.52,135 

15*5 

14,893 

4*4 

22,232 

6*6 

4,211 

1 *3 

3.5,231 

19-5 ! 

.b 372 

I 

21,531 

9-4 

9,177 

0.7 

21,048 

9*5 


1 1 

1,422 

(»‘4 

1,456 1 

1 0*4 

263 1 

01 

4,011 j 

i 1*2 i 

4 , 8(>8 1 

1 1*4 , 

3 , 16.5 ! 

1 0*9 : 

5,936 1 

' 1*5 : 

8.810 i 

; 2-6 

5,118 j 

1 

4,167 

1*2 

32,070 1 

1 9-5 I 

3.004 1 

: 0-9 1 



RAILWAYS] 


GERMANY 


The commerce of Germajiy shows an npAvard tendency, which | 
progresses pan passu with its greatly increased i»roductioii. The ! 
export of ships from the United Kingdom to the empire decreased 1 
during two years, 1903 (£305, 682) and 1904 (£305, (*62), almost to a 
vanishing point, (German yards being able to cope with the demands 
made upon them for the supply of vessels of all classes, including 
mercantile vessels and ships 01 war. In 1905 and subsequent years, 
however, the degree of employment in German yards increased to 
such an extent, principally owing to the placing of the Admiralty 
contracts \\’Tth private builders, that the more urgent orders for 
mercantile vessels were placed abroad. 

The following tables give the value of trade between the United 
Kingdom and Germany in 1900 and 1905 : — 

[staple Im])orts into tJie ITnited Kingdom | ^ ^ ^ 

from Germany. 1 J ‘ > 


The chief ports are Hamburg, Stettm, Bremen, Kiel, Lub<?clc, 
Flcnsburg, Bremerhaven, Daii/ig (Neulahrwasser), Geestemunde 
and Einden; and the number and tonnage of vessels of foreign 
nationality enleimg and clearing the jxuls of the empire, as conqiared 
with national shipping, were m too(> : - 



1 Number 

1 

Numlier 

1 

Fori'ign Ships 

1 entered 

Tonnage, j 

clt'and 

Tonnage. < 


1 in Cargo. 

1 

iu Cargo. 

j 

Danish 

i .5917 


5<-’59 

1,219,388 1 

British 

: 53-7 

5,129,017 . 

3211 

2,552,268 1 

Swcfhsh . 

1 48 «>i 

1 1 

3317 

747,65b 1 

Dutch 

2181 

1 4.‘)«,40i 1 

1973 

1 316,562 ! 

1 Norwegian 

i 

! 817.483 

720 

347,«ii 1 

• Kiissian . 

1 7-‘> 

i 25‘>.5('4 , 

430 

141,983 


Sugar 

Glass and manufactures 

EgKS 

('ot Lons and yarn 
Woollens and yarn . 

Iron anti steel and manufactures 
Macliincry .... 

PaiM'i 

Musical instruments 

Joy.s 

Zinc and manufactures . 

Wood autl man ut act u res 
Chemicals .... 


Pniiciiial Articles exported by 
(rieal Britain to Germany. 


i C'otloas and yarn 
Woollens au<l yam 
■ .Alpaca, de., yam 
i Wool 
I Ironwork . 
j llorrmgs . 

I Machinery 


1,078,048 
1,017,110 
992,244 ; 
1.3 1 ^/’7T ' 
1,01 2, 37^. 
411,178 I 
.5^h.'544 

()f)0,777 
6-14, 6<io ' 

401,023 i 

'.•170.830 

513,200 


10,488,085 I 
1.108,217 i 
764,960 i 

',476.385 ! 

»,9«4.475 ! 
379,479 
735.530 ! 

528,946 

676.391 

714,628 

673,602 

1,109,584 

735.830 


3.843,917 

3,743.8.12 
1 ,0'»2,25(1 
742, 6\> 

1,651,441 

2,040,797 

4,267,172 

T,5«r2,865 


4 .04 *,917 
b7‘)5.5‘)» 

1,691,0^5 
1,500,414 
2,042,48 < 

3r4<>^>,5:i5 

‘ut77>^>^* 


i ; : : : : : ' t:?SK , ■litSSf i 

i ... _ 1 ' * 1 i Jiie making oi railways was from the outset regarded by 

NavigalioH.—The. seamen of Frisia arc among tl'c host in the ' some German stales as exclusively a function ol the governmeni. 
world, and the shipping of firemen and Hamburg had won a | 1 he South (.erman states, for example, have only possessed stale 
respected name long before a German mercantile marine, | railways. Tn Prussia numerous private companies, in the first 
properly so called, was heard of. Many Hamburg vessels sailed i instance, constructed their systems, and the state contented 
under cliarter of English and other houses in loreign, e.specuilly ! itself for the nu.sl part with laying lines in siirli dislricts only 


The ]X)rt.sol IJamburg and Bremen, winch arc the chiel outU ls lor 
emigration to the United State.s of America, cany on a va.sl com- 
mercial trade wath all the duel countries of the world, and aie tlie 
mam gates ot maritime mtercour.se between the Pnitid Kingdom 
and Germany. 

The inland navigation is served by nearly 25,000 nvx*i, canal and 
coa.stmg vessels, ol a tonnage of about 4,01^0,1x10. 

Ratl 7 vays.--\.'hL* period of railw'ay construction was inaugurated 
in Germany by the opening of the line (4 lu. in lengtii) from 
i Xuremixirg to Fiirth in 1835, followed liv the main line (71 ni.) 
j between Leijizig and Dresden, opened througboiit in 1839. 
i 'Fhe development of the raihvay system was slow and was not 
I conceived on any uniform plan. Tlie want of a (xintral govern- 
I ment operat(*d injuriously, for it often happened tiuit intricate 
I negotiations and solemn treat i(‘S between .several .so^'ereign 
! slates were required before u line could be roii.structen ; and^ 

I moreover, the course it w'as to take was often elelermined less 
by the general cxigenciis ol (ommerce than by many tiillii\g 
interests or desires ot neiglibouring states. 'I'hc state which 
, W’as most self-seeking in its raihvay polities w’as Hanover, which 
separated the eastern and western parts of the kingdom ol 
; Prussia. The diflieulties u rising to Prussia from thi.-> source 
were experienced in a still greater d(‘gree by the seaports ol 
j P>remen and Hamburg, which W’ere set'erely hampered by the 
i particularism displayed li}' Hanover. 

i llie making oi railways was from the outset regarded by 
■ some German stales as exclusively a function oi the governnumt. 

I The South German stales, for example, have only jiossessed state 
I railways. Tn Prussia numerous private romiianii'S, in the first 


Cliinese, waters. Since 1868 all German ships have carried a , as were not likely to attract private capileJ. 
common flag — black, white, red ; but formerly Oldenburg, development of the Cierinaii railway system falls con 

Hanover, Bremen, Hamburg, Lubeck, Mecklenlrurg and Prussia veniently into four jieriods. The first, down to 1840, embraces 
had each its own Hag, and Schleswig-llolsteiu ves.sels sailc‘d Ixiginning.s oi railway enterprise, 'ihe next, dowiv ^11848, 
under the Danish flag. The (ierman mercantik^ fleta occupiV.s, shows the linking-up of various existing lines and the e.stablish 
in respect of the number of vessels, the fourth place-rafter ment of intcr-connexion belwcin the chief towns. The thud, 
(yreat Britain, the United States ol America and Norw’ay ; down to 1881, shows Llie gradual establhshment oi slate con no) 
but in respect of tonnage it third -after (ircat Britain ' ia Pru.ssia, and the formation of direct trunk lines. 'I'he 

and the United States only. fourth begins from i88t with the jnirchase of practically all 

The following table show's its disti ibuiiori on the i.st of J,iiin.i,rv railwavs in rrussia by the government, and the introdue- 

ot the tw'o years 1905 and 1908 - , tion ol a uniform system (»f interworking between the vanou.^ 

. ... state systems. 'I'hc purchase of the rail way. s 

• I Baltic l’oit.s. North Sea J*urt'.. Total Shi p])iug. i by the Prussian government was on the w hole 

, . ^ ‘ I eauablv carried out, but there were .several 

Number. ' roniiage. Nunilier. 1 T oniiage Number. loniuige . , * , ^ . . , , 

I _ I I L_ _ .; hard cases in the expropriation ol some ol 

1905-- ! ' I I j the smaller private lines. 

Sailing vessels . [ ^86 1 ic),oo7 2181 559 A^^^ \ 25^»7 | : 'I’he majority of the German railways are 

stv.i.nu-rs . .! 48.i ! 2 36, y.9 1171 ',53 7.563; '657 , ',7W>72 j now owned l.y the State novi-mmenl.s. Out of 

Totals . ! 872 ! 255,576 3552 1 2, 096, €><)<) I 4224 2,152,575 .34*476 m. of niilway completed and open lor 

I ■ ^ _ traffic in J<p6, only 2579 ni. were the proptirty 

1908 ! I i : oi firivate underUikings, and of these about 

Sailing vessels . I 3., 4 : 17, .172 2255 ; 516,180; 2^49 53^^52 1 j .q ^vere W'orktd bv the .state. The hulk of the 

Steamers . . 521 ■ 274,052 1401 1,981,831 lt)22 2,256,78^1 A, r .1' 1 r* o 1 * ^ 

^ !L 1 railways arc of the normal 4 ft. 8J in. gauge. 

Totals . I 915 I 292,424 3656 1 2,498,011 I 4571 2,7f>o,4 35 Karrow-gauge ('2.I ft.) line.s — or light railway.^ 

' — ^^xtended over 1218 m. in 1903, and i»f these 

In 1905, 2136 vessels of 283,171 ton.s, and iu 1908, 2218 vcs.sels 01 537 were w'orked by the state. 

284,081 tons, belonged to I’russiaii ports, and the number of .sailor^ The board responsible for the iinj)erial control over the 
of the mercantile marine was 60,616 in 1905 and 71,853 in 1908. whole railway system in Germany is i\\it Ueichseiseuhahnami 



1 Baltic Forts, 

North Sea j 

'i otal Ship])iug. 


' Number. 

' Tonnage. 

Numlier. 

■ Toniiage 1 

.1 1 

Nnmlier. 

1 Tonnage ! 

1005- 

! 



1 


' 0 i 

Sailing vessels 

. ! ^86 

1 1 *1,007 

2181 

5.59,436 ! 

2567 

1 578,.5<>3 ; 

Ste.i.mers 

• ! 486 

: 236,509 

1171 

'.537,563 ; 

'657 

1 ',774,<>7-' j 

Totals 

. 1 872 

! 255,576 

^^52 

1 2,Og6,ci9C) 1 

4224 

*,3.52.575 

1908 

1 

1 





.Sailing vessels 

. i .39-1 

: ^7,172 

2255 

: 5*6, j8o; 

264<> 

, 533,6.5* ] 

Stiainers 

521 

' 274.052 

1401 

:i, 98 i.« 3'| 

lt)22 

2,2.56, 7«3 ' 

Totals 

! ■ 

• 1 915 

1 292,424 

3056 

1 2,498,01 1 1 

4571 

2,79<M3,5 
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in lierlin, the administration of the various state systems residing, 
in Prussia, in the ministry of public works ; in Pavaria in the 
ministry of the royal house and of the exterior ; in Wiirttemberg 
in the ministry of the exterior ; in Saxony in the ministry of 
the interior; in Baden and Ilesse-Darmstadt in commissions of 
the ministry^ of finance ; and in Alsace-Lorraine in the imperial 
ministry of railways. 

Tin- management of the Prussian railway system is committed 
to tht‘ cliarge of twoiily “ directions," into which the whole network 
of lines is divided, being thosi^ of Altona, Berlin, Breslau, Bromberg, 
Danzig, Elberfeld, Erfurt, Essen a.cl. Ruhr, Frankfort -on-Main, 
Halle a.d. Saale, Hanover, Cassel, Kattowitz, Cologne, KoriigslnTg, 
Magdf'burg, Miinster, loosen, Saarbruckeri and Stettm. The entire 
length of the system was in lyob 20,835 in., giving an average of about 
050 111. to each " direction." The smallest mileage controlled by a 
" direction " is Berlin, with 380 m., and the greatest, Konigsberg, 
with 1200 m. 

The Havanan .system (miliraces 4642 m., and is controlled and 
managed, apart from the. " general direction " in Mimieh, by ten 
traffic boards, in .\ugsburg, Bamberg, lugolstadt, Kemjiten, Munich, 
Nuremberg, Regenslnirg, Rosenheim, Weiden and Wiirzburg. 

The system ot the kingdom of Saxony has a length of 1616 m., ami 
is controlled by the general direction 111 Dresden. 

The length of tin* Wiirttendierg system is 1141 in , and is managed 
by a general ilirection in Stuttgart. 

Baden (state) controls 1233, Oldenburg (state) 382, Mecklenbiirg- 
Scliweriii 72() ami Saxe- Wei mar 257 m. re.spectively. Rail- 
ways lying within the other smaller stales *ire mostly worked by 
lTu.s.sia. 

.Msuee-L.orraine has a separate system of 1083 m ., wdiich is worketl 
by the imperial general direction m Strassbiirg. 

lb' tlie linking-iip ol tlie various stale systems several grand trunk 
hue routes have been developed - not.ibly the lin(‘S Berlin- Vienna- 
Biidtipesl ; Bitrlin - (‘ologne - Brus.sel.s ami Pans; Berlin - Halle- 
Fiankfort-on-Main-Basel ; llamburg-f’assel-Mimicli and Verona; 
and Hn^slau-Dresden-Bamberg-Cieneva. Until 1007 no uniform 
system oi ])ass(*nger rates had been adopted, each stale retaining 
its own iares -a comlition that led to much contusion. J*'rom the 
1st ot May i<>o7 tlie lollowiug tariff came into foi<e. For ordinary 
trams the rate foi liist class was fixed at 1 }d. a mile ; for second 
class at • /d. ; for third i lass at 4d., and lor fourth class at Jd. a mile, 
b'or express trams an extra cliarge is made ot 2s. for distances 
exceeding 93 m, (150 kils.) in the two .superior cla.sses, ami is. for a 
les.ser distance, and of is. and bd. n-.sjiectively in the case oi thud 
cl.tss tickets. Fourth class passeug<‘rs are not conxeyed by express 
li.vins. 'the alxive rates iucliub* government diit v ; but the* piivilege 
oi fret* liiggagt* (as up to 5b lb) has been withdrawn, and all luggage 
other than liaud baggage takiuv into the carnages is charged for. 
In M103 371 ,oS4,<xio metric tons ol goods, iucliitlmg animals, were 
conveyed by the German railways, yielding £<>8, 085, two sterling, 
.iiid Hie number of ])€'issenger.s carried w.is 057,^184,000, yielding 
/ 2<), 500,000. 

1 he passt*ngi‘r ports of (iermany ,i(Tordiiig tiversea communications 
to distant laiuls are mainly thost* of Bremen (Bremerhaven) and 
Hamburg (('uxhav«*n), both of winch are situate on the North Sea. 
h'roni t]i(*m great steamship lines, notably the North Ciennmi Lloyd, 
the H.imburg American, the Hamburg South American and the 
U.eniiau East Aliicau .steamship com])anit*s, inamtain express mail 
and other services with North and South America, Australia, th<* 
Gape ol Good Hope and the h'ar F.ast. London and other English 
ports, I'Yench, Italian and Levant coast towns an* also si*rved by 
passengei steamboat .sailings 1 10m the two great North Sea }K)rts. 
The Baltic ])orls, such as Liibeck, Stettm, Danzig (Neiitahrwasser) 
and Koiiigsbeig, ])riuci]ially jnovide communication with the coast 
towns ot the atljacent count ru*s, Russia and Sxved«*n 

(iermany the waterways are almost solely 
in the possession of the state. Of ship canals the chief is the 
Kaiser Wilhelm canal (1887 1895), 61 m. long, connecting the 
North Sea and the Baltic ; it was made with a breadth at 
bottom of 72 ft. and at the surface of 213 ft., and with a depth 
of 29 ft. 6 in., but in 1908 work was Ixigun for doubling the Inittom 
width and increasing the depth to 36 ft. In respect of internal 
navigation, the principal of the greater undertakings are the 
Dortmund-Erns and the Elhe-Trave canals. The former, con- 
structed in 1892 1899, has a length of 150 m. and a mean depth 
of 8 ft. The latter, constructed 1895-1900, has a length of 43 m. 
and a mean depth of about 7J ft. A project w^as sanctioned in 
1905 for a canal, adapted for vessels up to 600 tons, from the 
Rhine to the Wescr at Hanover, utilizing a portion of the Dort- 
mund-Ems canal ; for a channel accommodating vessels of similar 
size l^etwecn Berlin and Stettin ; for improving the waterway 
betwx»en the Oder and the Vistula, so as to render it capable 


of accommodating vessels of 400 tons ; and for the canalization 
of the upper Oder. 

On the w'hole, Germany cannot be said to be rich in canals. In 
South Germany Ihe Ludwigs canal was, until tlic annexation of 
Alsace-Lorraine, the only one of importance. It was constructed by 
King Louis I. of Bavaria in order to unite the German Ocean and the 
Black Sea, and extends from the Main at Bamberg to Kelhcim on 
the Danube. Alsace-Lorraine had canals for connecting the Rhine 
with the Rhone and the Marne, a branch serving the collieries of the 
Saar valley. The North German plain has, in the east, a canal 
by which Russian gram is conveyed to Konigsberg, joining the 
Pregt‘1 to the Mcmcl, and the upper Silesian coalfield is in com- 
munication with the Oder by means of the Klodnitz canal. The 
greatest number of canals is found around Berlin ; they serve to 
join the Spree to the Oder and Elbe, and include the Teltow canal 
opened in iyo6. The canals in Germany (including ship canals 
through lakes) have a total length of about 2600 m. Navigable 
and canalized rivers, to w’liich belong the great water-systems of 
the Rhine, Elbe and Oder, have a total length of about 6000 m. 

Roads , — The construction of good highways has been well 
attended to in Germany only since the Napoleonic wars. The 
separation of the empire into small states was favourable to 
road-making, inasmuch a.s it was principally the smaller govern- 
ments that expended large sums for their network of roads. 
Hanover and Thuringia have long been distinguished for the 
excellence of their roads, but some districts suffer even still 
from the want of good highw^ays. The introduction of railways 
for a lime diverted attention from road-making, but this neglect 
j has of late been to some extent remedied. In Prussia the districts 
j (Krnse) have undertaken the charge of the construction of the 
i roads ; but they receive a subsidy from the public funds of the 
1 several ])rovinces. Turnpikes were abolished in Prussia in 1874 
! and in Saxony in 1885. I'he total length of the public roads is 
e.stimated at 80,000 m. 

Posts and Telegraphs —\\h\i the exception of Jfavaria and 
Wurttemberg, v/hich have administrations of their own, all the 
German states belong to the imperial postal distriei (Reichs- 
postgebiet). Since 1874 the postal and telegraphic departmtmls 
I liave been combined. Both branches of administration have 
I undergone a surprising development, especially since the reduc- 
I tioii of the postal rates. Germany, including Bavaria and 
Wurtteml:)erg, constitutes with Austria-Hungary a special postal 
union (Deutsch-Osterreichischer Postverband), besides forming 
part of the international postal union. There are no statistics 
of posts and telegraphs before 1867, for it was only wdien the 
North German union w^as formed that the lesser states resigned 
their right of carrying mails in favour of the central authority. 
Formerly the prince of Thurn-and-Taxis was postmaster-general 
' of Germany, but only some of the central states belonged to his 
! postal terrilor\'. The scat of management was Frankfort-on- 
. Main. 

! The following tabic shows the growtJi 111 the number of jiost 
. oliices for the whole empin* : — 


Ye;ir. \ 

Post Offices. 

M<*n employed. 

1872 

7.5>8 


; 1 880 

9,4bo 


: 1 


128,687 

1899 

36,388 

, 206,945 

261,985 

i 1904 

38,658 

1 1907 

40,083 

; 319.026 1 


In 1872 there were 2359 telegraph offices ; in 1880, 9980 ; m 1890, 
17,200 ; aiul 111 19«7 i There were 188 placc.s provided with 

telephone service in 1888, and 13,175 in 1899. The ^stal receipts 
amounted for the wdiole empire in 1907 to ji33,78g,46o, and the ex- 
penditure to ;^3i,o()(j,944, thus showing a surplus ol ;^2,()C)2,5i6. 
j Constitution.— Thei constitution of the German empire is, in 

; all essentials, that of the North German Confederation, which 
came into force on the 7th of June 1867. Under this the pre- 
sidency (Praesidium) of the confederation was vested in the 
king of Prussia and his heirs. As a result of the Franco-German 
w’ar of 1870 the South German states joined the confederation ; 
on the 9th of December 1870 the diet of the confederation 
accepted the treaties and gave to the new^ confederation the 
name of German Empire (Deutsche Reich), and on the i8th of 
January 1871 the king of Prussia w'as proclaimed German 
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emperor (Deutscher Kaiser) at Versailles. This was a change of 
Style, not of functions and powers. The title is “ (German em- 
peror,” not eniperor of (Germany,” being intended to show 
that the Kaiser is but primus inter pares in a confederation of 
territorial sovereigns ; his authority as territorial sovereign 
(Landesherr) extends over Prussia, not over (iermany. 

The imperial dignity is hereditary in the line of Hohenzollern, 
and follows the law of primogeniture. I'he emperor exercises 
the imperial power in the name of the confederated states. In 
his oflice he is assisted by a federal council (Bundesrat), which 
represents the governments of the individual states of (iermany. 
The members of this council, 58 in number, are appointed for 
each session by the governments of the individual states. 'J'he 
legislative functions of the empire are vested in the emperor, the 
Tlundesrat, and the Reichstag or imperial Diet. The members 
of the latter, 397 in number, are elected for a space of five years 
by universal suffrage. Vote is by ballot, and one member is 
elected by (approximately) every 150,000 inhabitants. 

As regards its legislative functions, the empire has supreme 
and independent control in matters relating to military affairs 
and tlie navy, to the imperial finances, to (ierman commerce, 
to posts and telegraphs, and also to railways, in so far as these 
affect t he common defence of the country . Ba\'aria and VV iirttem- 
berg, however, have preserved their own postal and telegraphic 
administration. The legislative power of the empire also takes 
precedence of tliat of the separate slates in the regulation of 
matters affecting freedom of migration {Freiziigigkcit), domicile, 
settlement and the rights of German subjects generally, as well 
as in all that relates to banking, patents, protection of intellectual 
property, navigation of rivers and canals, civil and criminal 
legislation, judicial procedure, sanitary police, and control of 
the press and of associations. 

The executive power is in the emperor's hands. He represents 
the empire internatiojially, and can declare war if defensive, 
and make peace as well as enter into treaties w ith other nations ; 
he also appoints and receives ambassadors. Tor declaring 
offensive w^ar the consent of the federal council must be obtained. 
'I’he separate states have the privilege of sending ambassadors 
to the other courts ; but all ('onsuls abroad are otficials of the 
empire and are named by the emperor, 

both the Bundesrat and the Reichstag meet in annual sessions 
convoked by the emperor who has the right of proroguing and 
dissolving the Diet ; but the prorogation must not exceed 60 
days, and in case of dissolution new elections must be ordered 
within 60 days, and the new’ session opened within 90 days. All 
laws for the regulation of the empire must, in order to pass, 
receive the votes of an absolute majority of the federal council 
and the Reichstag. 

Alsaco-T^rr.iine is rcprcseiilcd in tlic* Buudosiat ]>y four toin- 
nnssiomrs {^Kommissdre)^ without votes, wiio aie nommaled by the 
Statthaltcr (imperial lieutenant). i 

The fifty-eight members of the Bundesrat are nominated by the 
governments of tlie individual .states for each session ; while the 
members of the Reichstag are elected by universal suffrage and ballot 
for the term of five yeans. Every German who lias completed his 
twcnty-fiflh year is prima facie (!Ulitled to tlie suffrage in the state 
within wliich he has resided for one year. SolduTs and those* in the 
navy are not thus entitled, so long as they are serving untler the 
colours. Excluded, further, are pensons under tutelage, bankrupts 
and paupers, as also such persons who have been dimrivcd of civil 
rights, during the time of such dejirivation. Every German citizen 
w’ho has completed his twenty fifth year and has resided for a year 
in one of the federal states is eligible for election in any part of the 
empire, provided he has not bi'en, as in the cases above, excluded 
from the right of suffrage. The secrecy of the ballot is ensured by 
special regulations ])asscd on the 28th of April 1903. Th<? voting- 
jiaper, lurnished witli an official stamp, must be placed in an envelope 
by the elector in a compartment set apart lor the purjiose in the 
polling room, and, thus enclosed, be handed by him to the presiding 
offtcei. An absolute majority of votes decides the election. If 
(as in the case of several candidates) an absolute majority over all 
the others has not been declared, a test election (Stichwahl) lakes 
place between the two candidates who have received the greatest 
number of votes. In case of an equal number of voles being cast 
lor both candidates, the decision is by lot. 

The sulijoined table gives the names of the- various stati-s com- 
posing the emjfirc and the number of votes which the separate stales 


have in the federal council. Each slate may appoint as iiiaiiy 
members to the federal council as it has voles. Tlie table also givxs 
the number of the deputies m tlie R«‘ichstag. 


States of the Enqure. 


, Kingfltmi of l*riissia 
i „ Bavaria 

„ Saxony . . . . 

. „ Wurttemberg 

• (irand duchy of Baden .... 
i ,, Hesse . . . , 

I ,, Meckleiiburg-Scliwri ill 

I Saxe-Weimar 

1 ,, Meckleiibiirg-Strelil/ . 

I „ Olilenburg . 

; Duchy oi Brun.swick . . . . 

I „ Saxe-Meiningeii 

I ,, Saxe-Altenbiirg 

i „ Saxt'-Coburg-Ciolha 

Anhalt 

Erincijxility of Selnvarzbuig ^uiider.s- 
hausen 

,, Seliwarzbiiig Kiidol- 

stadt 

Waldeik . 

,, Reuss-Cireiz 

i R(‘iiss-Scblei 7 

1 ,, Scliaiimbiirg Lipp-* 

. . . . 

, Fie<‘ town ot Liibeck 

. „ Bn^meii 

I „ Hamburg . 

! Imjierial territory ol Alsu.i -Loii i.ie* . 

loi.il 


N<». ot No. of j 

Members in Members in | 
ihinde.sral. Reichstag. ' 


Tin* ReicJistag must mrct al It.isl onti* in each year. Mnci' 
November Jl** memln-rs li.i\»‘ been jiaid (sec VaymivNI' oi' 

Mi-miuks). 

The loliowiiig t.il)Ie shows its loinpositioii aft«‘r tin* lOections ol 
lyoj and 1007 


l‘K>i , 1907. 


I Genin' 

Social Di'inoerats .... 

C'onservalives 

National I.ibtjrals .... 

Frcismnige VolUsjiaili’i 
Rei('li.spartei .... 

.Al.satiails, Guelplis and Dane-. , 

Foies 

Wirlschalllielie \ eremiguiig (Ri lonu I’.iitei) 
Freisiimigc; N'ereinigung ... 

Wilde (no ]>arty) . . 

Bund der Landwirte , . . . . 

Baiiernbuiid 


(>(> 1 


Si 

4.^ 

5» 

( K t 

40 


•i? 


10 

22 

\H 

5 

10 1 
t > 1 

2 ‘ • 

0 I 

K) 

0 1 

.5 

s 

(> 

1 

1 


All the Gcrniun .stales have separate representative asseniblie.s, 
except Alsace-Lorraine and the tw'ogrand-diK Inesof Mecklenburg. 
The six larger stales have arlopted the two-chamber system, h\i\ 
in the composition of the houses great differences arc found. 
Tin; lesser states also have chambers of representatives numbering 
from 12 members (in Reuss-Grei/) to 48 members (in Brunswick), 
and in most states tlie different classes, as well as the cities and 
the rural districts, are separately reprcsent(;d. The free towns 
have legislative a.ssemblies, numbering from 120 to 200 members. 

Imperial measures, after passing the Bundesrat and the 
Reichstag, must obtain the sanction of the emperor in order to 
become law, and must be countersigned, wJien promulgated, by 
the chancellor of the empire (ReiclLskanzlcr), All members of the 
federal council are entitled to be jiresent at the deliberations ol 
the Reichstag. The Bundesrat, acting uruler the direction ol 
the chancellor of the enijiire, is also a sujirerne administrative 
and consultative board, and as such it has nine standing com- 
mittees, viz. : for army and fortre.s.ses ; for naval purposes ; 
for tariffs, excise and taxes : for trade and commerce ; for 
railways, posts and telegraphs ; for civil and criminal Jaw ; for 
financial accounts ; for foreign affairs ; and for Alsace-Lorraine. 
Each committee includes representatives of at least four stales 
of the empire. 
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For the several branches of administration a considerable 
number of imperial offices have been gradually created. All 
of them, however, either are under the immediate authority 
of the chancellor of the empire^ or are separately managed under 
his responsibility. The most important 
are the chancery office, the foreign office 
and the general post and telegraph offic'e. 
ilut the heads of these do not form a cabinet. 


sents ail the offices iu his person, and, as has been said, is the medium 
of communication between the emperor and the Bnndesrat and 
Reichstag. 

Colonies.— Thi* following table gives some particulars of the 
dependencies ot the empire - 


The Chauf^dlor of the Empire {ReUiiskanzlet). 

- -The Prussian plenipotentiary to the Bnndesrat 
is the ])reRident of tliat assembly ; Ik? is ap- 

i minted !>y the emperor, and bears tlie title 
<eie.hskatizler. Tliis liead official can be repre- 
sented by any other member of the Bund(‘sral 
named in a documimt of substitution. The 
Reichskanzler is the sole responsible official, 
and conducts all the affairs of tlie empire, witli 
llie (‘xcejjtion of such as art? ol a purely militiiry 
cliaracter, and is the inltjrmediary between the 
emperor, the Hundesrat and the Reichstag. All 
imperial rescripts retjuire tin* counter-signature 
ol llie cliaiicellor belon? attaining validity. All 
measures passed bv the Reichstag retjuire the 
sanction ot the majority of the Bundcsral, ami 
only becomt? binding on Ixniig i>roclaiim;d on 
btdialf of the emjnre by tlie chancellor, which 
publication bikes pkice through flu? Reichs- 
f^rsetzhlati (the official organ ol the chancellor). 

(lotU'rnoient f)///trs. — The loUowuvg imperial 
olfices are directly responsible to the chancellor and stand under hi.s I 
control : — 

i. The foreign office, which is divided into three »lepar1rnent.s : j 
(i ) the jioliticai and dijilomalic ; (li.) the jiolitical and comineici.d ; 
(ill.) the legal. The duel of the foreign office is a secretar/ of state, 
taking his instructions inimetliately trom the chancellor. 

2. The lolom.il office (under the direetion of a secretary ot stall*) 

IS divided into (i ) a. civil dejiartment ; pi.) a milit,iiy departiiiciit ; 
(iff.) a disciplinary court. 

The rninislry of the interior or liome office (under the conduct 
ol a secn?tary ol state). This office is divuhsl into loin departments, 
dealing with (i.) tlu? business ol the Buiulesrat, the Reichstag, the 
dei’tioiis, cilizenslnp, passport n, thi* jiress, and military and naval 
matters, so lar as the last concern the civil aulhonties ; (ii ) jiiirely 
.social matters, such as old age jiensious, accident insmance, migra- 
lioii, .settlemi nt, poor law adminisl ration, tS:e ; (in ) '^Jiiiitary 
mattens, j>4itenls, canals, .sle.Lmshiji lines, weights and mcasuves , 
and (iv.) commercial .ind economic relations - such as agriculture, 
imliislry, comineic:<il treji.ii(‘.s and .statistics. 

4. The i!ni>erial admiiallv [Rcii hsomritieawt)^ which is the chief * 
board for the admiuislr.itioii of the imperial luivy, its maintenance ^ 
and development 

5. 'flic? imperial ministry of justice’ {Rt ii h'^fitstkomf), pre.sideil over 
bv a secretary of .st.iti?. This office, not to be coulu.scd with the 
Rni'hs^cricht (su|>n?iiie legal tnbimal of the empip ) in Rcijizig, deal.s 
principally w'lth the diMiting ol leg.il measures to be submitted to 
the Reichst.ig. 

(t. The imperial treasury {Rrii hsst JmlZiimt), or exclietjuer, is tlio 
liead hiiancial office of the empire. I’li’suled over by a secretary of 
state, its functions are principally those .ippei t.uniug to the control 
of the national d(‘bl and its admiuistralion, together w’ith such .is 
in the lJuite<! Kingdom are delegated, lo the boaixl ol inland revenue. 

7. The imperial railway lioaul {Reu hi>nsnihuhnatnt\, the duel 
official of which has the title ol “ pre.sident," <leals exclu.sively with 
the management of the r.iilways throughout the enijure, in so lar 
as they fall under the control of the imperial authorities in resjieet 
of laws passed lor their harmonious interworking, their tarilts and | 
the salety of jiasMUigers conveyed. : 

8. The imperial post office {Rcichspodjmi), under a secretary of ' 
state, controls the jiost and telegraj)h adiniiiislration of the empire 
(with the exce|>tion of BaNaria and Whrttemberg), as also those in 
the coloiiie.s and di?paiuleneies. 

<). T1k‘ uuptirial office for the administration of the imperial 
railways in Alsace laiiTaiiic, the chief of whic’i is the Prussian 
minister of jmblie vvorlcs. 

10. Th<* offirc ot the accountant-general of the empire (Rtrhfiuuos- 
hof), which controls and supervises the exjH’uditure ol the sums voted 
by thi* lt?gislative iKidies, and revises iIk* aceounts ot the imperial 
b.uilv {Rnchshitnh). 

II. The admmistrattou o! tlie imperial invalid tiind, i e. of the 
fund .set apart in 1871 for the benefit of soldiers invalided in the war 
of 1870-71 ; and 

12. TJie imperial bank {Reirhshnih), .superv’i.sed by a committee ot 
four uiuler the presidency ot the inijjcnal chancellor, wiio j.s a tifth 
and permanent member of such committee. 

The h^Mds of the various departments of state do not form, as in 
Knglaiid, the nucleus of a cabinet. In so tar as they are secretaries 
t)f state, they are directly n’sponsiblc U) the chancellor, w-ho repre- 


Name. 

Date of 
Acquisition. 

Area 

(estimated) 

St], m. 

Pop. 

(esUniatcd). 

In A Inca — 

'J'of*oland 

1884 

33 . 7 ^^' 

1 ,ooo,f>oo 

CaiTieroon 

1884 

T <>0,000 

3,500,000 

S.VV. .\frica 

1884 

322,430 

200,000 

East .Mncii 

1885 

364,000 

7 , 000 ,OCK 7 

'total in Africa . 


910,150 

1 1,700,000 

Ill the Pacific— 



110,000 (?) 

I (ienn.'in New Guinea 

1884 

70,000 

Bisniarc.k Archijiclago 

1884 

20,000 

800 

1 88,000 

Garolii'.o, Pelew anti Mariana islands 

j 

4 1 ,600 

Solomon Island.s .... 

188b 

4,200 

45,000 

Marshall Islands .... 

1885 

160 

j 5,000 

Samoan Islamis .... 

i8i)9 

985 


'lotal iJi PaciAf. . 


y^>,i 45 

432,6tx> 

Ill Asia - 




1 Kiao-chow 

i8t)7 

117 i 

60,000 

I 'total dfjM’ndcncics . 

1884-181)0 

[ 7 ,006,4 ' 2 

i2,iy2,(>oo 


Kxcept Kiao-chow, which is controlled by tlie admiralty, the 
dcpe.udencies of the empire an3 unde r the direction of the colonial 
office?. This offici’, created in i<a' 7, replaced tlie colonial department 
of the foreign othee which previously ]iad had charge of colonial 
affairs. The value of the trade ol the colonies with Germany m 
igo6 was; imports into Germany, ,(.1,028,000: exports Irom 
Germany, For 1007 the total revenue iroin the colonies 

was /;84 </,ooo { the exjH’ndtiure of the emjiire on the colonies in 
the .same y?'ar being £4, 362, 000. (See the articles on the various 
colonies.) 

Loral Government. - in the deUils of its organization local 
self-go vLTiiincnt differs considerably in the various states of the 
(Jerinan empire. The general principle on which it is l)ased, 
however, is that which has received its most complete expression 
in the Prussian system : government by experts, checked by 
lay criticism and the power of the purse, and effective control 
by the central authorities. In Prussia at least the medieval 
system of local self-govcrmnenl had succumbed completely to 
the centralizing policy of the monarchy, and when it was revived 
it was at the will and for the purposes of the central authorities, 
as subsidiary to the bureaucratic system. This fact determined 
its general characteristics. In England the powers of the local 
authorities are defined by act of parliament, and within tht* 
limits of these powers they have a free hand. In Germany general 
powders are granted by law, subject to the approval of the central 
authorities, with the result that it is the government departments 
that determine what the local elected authorities may do, and 
that the latter regard themselves as tuimmissioned to carry out, 
not so much the will of the locality by w’hich they are elected, 
as that of the central government. ITiis attitude is, indeed, 
inevitable from the double relation in which they sUind. A 
Bur germeister, once elected, becomes a member of the bureaucracy 
and is responsible to the central administration ; even the head- 
man of a village commune is. within the narrow limits of his 
functions, a government official. Moreover, under the ciireful 
classification of affairs into local and central, many things which 
in England are regarded as local (e.g. education, sanitaiy^ admini- 
stration, police) are regarded as falling under the sphere of the 
central government, which either administers them directly 
or by means of territorial delegations consisting either of 
individuals or of groups of individuals. The^e may be purely 
official (r.g. the Prussian Re^ienmg), a mixture of officiais and 
of elected non-official members approved by the government 
the Bezirksansschuss), or may consist wholly of authorities 
elected for another purpose but made to act as the agents of the 
central departments {e.g. the Krdsausschuss). 'I'hat this system 
works without friction is due to the German habit of discipline ; 
that it is, on the whole, singularly effective is a result of the 



LOCAL GOVERNMENT] 

peculiarly enlightened and progressive views of the German 
bureaucracy 

The unit of the German system of local government is the 
commune (Gemeinde, or more strictly Orlsgetneinde), These are 
divided into rural communes (TAindgemetftdeii) and urban com- 
munes {Stadtgemeinden), the powers and functions of which, 
though differing widely, are based uix)n the same general 
principle of representative load self-government. The higher 
organs of local gov'cmmcnt, so far as these are represen tati\'e, 
are based on the principle of a group or union of communes 
(Gemeitideverhand), Thus, in Prussia, the representative 
assembly of the Circle (Kmslag) is composed of delegates of 
the rural communes, as well as of the large landowners and the 
towns, while the members of the provincial diet {Provimial- 
landtag) are chosen by the Kreislage and by such towns as form 
separate Kreise, 

In J^russia the classes of administrative areas are as follow^s : 
(i) the province, (2) the government district (Regierimgsbezirh), 

(3) the rural circle {Landkreis) and urban circle (StadiJerns), 

(4) the official district (Amtsbezfrk). (5) the town commune 
{Stadigemeinde) and rural commune {Landgcnieinde). Of these 
areas the provinces, circles and communes arc for the purposes 
both of the central administration and of local self-government, 
and the bodies by which they are goverm^d are corporations. 
The Regiemngshezirke and AmUhezirke, on tlu* other hand, are 
for the purposes of the central administration only and arc not 
incorporated. The Prussian system is explained in greater 
detail in the article Prussia (q.v.). Here it must suffice to 
indicate briefly the general features of local government in the 
other German states, as compareil with that in l^rnssia. The 
province, which nsually covers the area of a. foiTiieriy independent 
state {r,g. Hanover) is peculiar to Prussia. T'he Rcgirrmigsbezirk, 
however, is common to the larger states under various names, 
Regicntngsbfzirk in Bavaria, Kreishauldinantisrhaft in Saxony, 
/vrr/.vinWurttemberg. Common loall is thepiesident(AVg/Vr//;7g.?- 
/^rdshirnt, Kreishaupimann in Saxony), an official who, with a 
committee of ad^'isers, is responsible for the oversight of the 
administration of the circles and communes within his jurisdic- 
tion. Whereas in Prussia, however, the Rcgicnaig is purely 
official, with no representative element, the Regiernngsbezirk 
in Bav'aria has a representative body, the Landrat, consisting of 
delegates of the district as.semblies, the towns, large landowners, 
clergy and — in certain cases — the universities: the president 
is assisted hv a committee (Landniisamsrhnss) of six members 
elected by the, Lawiral. In Saxony the KrdshaupUnann is 
assisted by a committee {Kreisaussrhnss), 

Below the Regierttngsbezirk is the Ktris, or ('irclc, in Prussia^ 
Baden and Hesse, which corresponds to the Distnht in Bavaria, 
the Oberami in Wurtlemi)erg - and the Amtshaupimannschaft in 
Saxony. The representative assembly f)f ihv ( ircle {Kreislage 
Dislrihtsrat in Bavaria, Anitsvcrsammlung in Wi’irttembcrg, 
Bezirksversammlimg in Saxony) is elected by the communes, and 
is presided over by an official, either elected or, as in the r.asc 
of the Prussian handrnt, nominated from a list submitted hy 
the assembly. So far as their administrative and legislativ'c 
functions are concerned the German /vre/.y/rtijr have been compared 
to the English county councils or the Hungarian comiiatns, 
'J'lieir decisions, however, arc subject to the approval of their 
official chiefs. To assist the executiv^e a small commitle<j 
(KreisausschusSy Dislriktsausschussy &c.) is elected subject to 
official iipproval. TTie official district (Amisbezirk), a subdivision 
of the cirdc for certain administrative purposes (notably police), 
is peculiar to Pru.ssia. 

Rural Communes. --As sUitod al>ove, <li(- low<-.st adniiiii.strative 
area is tla? commitnc, whether urban or ruial. The laws as to the 
conslitiitioa and powers of I he rural coiniiitines v.iry inucli in the 
different states. In geic'ral the commune is a body eor])orate, its 
assembly consisting either (in small villages) of the whole body ol the 
qualihed inhabitants {(lememdeversammluno)^ or of a represenlativ'e 


* See the comparative study in Percy Ashley's Local and Central 
Government (l^ndon, JCfoO). 

- The Kreis in Wurtlemberg corresponds to the Regievitngsbezirk 
elsewhere. 
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assembly {Gemcindevertretung) elected by them (in communes where 
there arc more than forty qualilied inhabitants). At its head is an 
elected headman {Schulze ^ Doijvorsichcr^ Ax.), with a small Inidy ol 
assistants {Schdffen^ &c.). He is a government olTieiid lesjxmsible, 
inter alutf for the policing of the commune. Where there are large 
estates these sometimes constitute communes of themsflvc.s, h'or 
coiiiiiion purjioses several commune.-, may combine, .such eoinhma- 
liuiis bi-ing teimed in Wurtlomherg Uur germeister eien, in the Rlune 
province Amtsverbchide. In geneial the com in mu s are of slight 
im|Kirtanco. Where the land is held by small peasant proprietors, 
they disjday a certam activity' ; wheie there are large ground land- 
lords, these usually control them alisolutejy. 

Towns.- I'he constitution ol Uie towns {Sludtevofassung) vanes 
more greatly in the seveial st.ites tlian in tliat td the rural eoiuniunes. 
According to the so-called Stein* sihe Stadteiurfassung (the .system 
introduced in Prussia by Stem in 1808), whicli, to difterenti.'ife 
between it and other systems, is called the Magisttatsverfassutig (or 
liiagisterud constitution), tlu* municipal communes enjoy a gi eater 
d<*gree of sclf-goveriim«‘nt than do tlu* niral. In the magisterial 
constitmion of larger towns and cities, the menilx'rs of the Magistrat, 
i.e. the executive council (til.so called Stadhat, Grmeindeiai), are 
elected by the lepresentative a.ssemblv ol the citizens {Stadtverora- 
vctenvcrsammlung) out ol their own iKidy. 

In those parts ol tierinany which come under the intiueuce o( 
French legisl.ition, tlie constitution of the towns and th.il %)f tin* 
rural conmiiines (tlie so-called nUi geimeistereivei fassung) is identical, 
in that tin* nieinbers ot the coiniMunai executive body ate, in the 
same way as those ot the coininiinal assembly, elected to otiict* 
immediately liy the whoK* body of niiiiiici]i:i] I’ledois. 

The government ol the towns is legiilaleil m tlu* mam by municijia! 
codes [Stddteiodiningrn)^ largely basid upon Stem’s leloim ol iSoH 
This, siipersetling tlu* autonomy se\'( iallv enjoyerl by tin* towns and 
cities since tlu* middle ages (fet* (‘ommum ), aimed at welding tlu* 
citizens, who li.ul hiilurto been divided into cla‘.ses and gilds, into 
fair corporal!* whole, and gn »ug llu*m all an arfi\e sh.iie in the ad 
ministration of ])nblic atiairs, w hih* leserving to tlu* ci iil r.*!! anthont it**' 
the jxiwer of ellective control. 

The systt*m which obtains in all tlie old PrusMan ])ioviiu'es (w'ith 
tin* exception of Kiigen .ind Vorjiomimrn or Hither Pomeratii.i) 
and m Wesjjih.iha is that ot Stem, modilied by subMtjuent law*, 
jiotablv thost* ol 185-^ and i85()- whuh gave tiie stale a gre.itei 
influence, winh* (*xtendmg tlu* power, of the Magtsttat in A'oi 
]iommt‘ni and Kiigi*n, and thus in tin* towns ot (ireilswald, Stralsiind 
and Bergen, among otliers, tlu* ohl (i\u conMif utioiis renia,in im 
clianged In the new Prussian ]u*o\’iTues, J*'r;mkiorl -011-Mam le- 
ceived a sp(*cial munici])al coiistiMitiou in iHid tlie towns ol 

S<'lih‘'’WMg- Holstein in 'Iht' proMnn* o* If.iiiON'cr retains its 

.systmn as e’uended in and I levse-Nn.-^aii, with ilu* exLcption 

ot Fraiikforl-on Mam, rt'teived a sjxcial corjxiratt* sy*'.tem in 18117 
'j'he municipal systems of Havana, Wurltcmbeig .iml Saxonv ate 
more or less bast'd on that ol Stein, Imt with a witlei sjihere ol .si*ll 
government. In Met klenbmg then* is no uniltirm ^\st(iii. In 
Saxe-( obiirg, tlu* lowms ol ('ofmrg and Neii.statb ]ia\e st parale am! 
jteculiar municipal constitutions. In almost .ill the other ^t<J.te^. 
the system is uniform. The tret* cities ol laibetk, H.imburg aiul 
P>remen, as so\t reign st.ites, ionn a sejiaralt* t 1 -lss. Their con 
stitntions art' descnb(*(l m Iht* arlit les on lliem. 

Whete tlu* “ inagisterud " constitution jirevails, ilie member*', of 
tht' AJagislrnt, i.e. tin* executivt* count il (.dso t.dletl \an()iisl\ 
Stndtrat, Gerncindevor stands Ac.), are a,s a rule elcttetl b> Iht rejue 
.sentative assemblv ol tlu* bingrsses {Siadtverordnetenrf'rsawmlung . 
also Geuteindrrat, studti^i her A asuhuss^ RoHcgium dcr Hutgnrto 'dehet , 
Stadfdltes/en^ Ac.). 'I'he Magistral consists of tlu* chiel burgtiuia.stei 
{l\ 7 ster IWii get meisler or Stadhfhiilthciss^ .ind in tlu' large citie 
Ohet hiirge^nichtei), a second l)iirgoina.sfer or a.ssessr»r, and m largt 
towns of a uumbt'r ol jiaul and unpaid town coun^lUor^' {RatCnenen. 
Scnaiorni^ Sthofieny Ratsmannet' ^ Magistratsrdle), togetliei vcith 
certain .Siilaric*d mt'nibers seleclt*d foi sjiecihc purpose-, {c.g Ham at. 
for bnihlmg). Over this exet iitive body tlu* Stadfrrtoranrfcn, who 
are elected by the vvhoh* hotly of citizens and unjiaid, ex(*iiise a 
gt'neral control, their assent bt'iug nt'cessarv to aiiv measmc.s of 
importance, I'sjiecially those involving aiiv toiisuh rable oiitlav 
They are i lectet’ for irom thiee to six years ; the memher.s ol tlu. 
Magistral are chosvn iar nine or twebe yea is, .sonietimes even 
for litc. In the laige towns tlu* Imrgtuuasiej*' miut be jiiiists, and 
arc paid. The p/ohee are under Hie ''orititjl of the Magistrate except 
in certain liirge cilit's, wliere tlu'v are nndei a .sej»arat(* .*,la.tc de- 
iiartment. 

The .second sy.dt'm nu'ntioned above {Biirgermeistett ;rrrpissung\ 
prev’ails in the Rhint* jnovmre, tht* Pavarinn Palatinatt , Ilesse, 
Saxe-Weimar, Anh.dt, W.dtleek and th<* jinncipalities ol Beiiss and 
Schwarzlmrg. In M iirtteinberg, Biitleu and H(*sse-N«‘.ssau the 
system is a coniproniise bctw'een tlu* tw'O ; both tlu* town and rur.d 
communes have a mayor {Uur germeister or Sdiulthnss, as the tiase 
may be) and a Gemeindevat for adniinistralivt* purposes, tlu* eiti/'*Tis 
exercising conliol through a repre.seiitative t.cmcindeaussdiiiss 
(comtniinal committ(*e). 

Justice --l\y the Judicature Act - GcriilttsTcrjassutigsgescl:: 
of 1879, the so-called “ regular litigious jurisdiction of tin 
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courts of law was rendered uniform throughout the empire, and 
the courts are noweverywhcre alike in character and composition; 
and with the exception of the Reichsgericht (supreme court of the 
empire), immediately subject to the government of the state 
in which they exercise jurisdiction, and not to the imperial 
government. The courts, from the lowest to the highest, are 
Amisgerichty Landgmcht, Oherlandesgenchi and ReirhsgerichU 
There are, further, V cnoaltungsgerichte (administrative courts) 
for the adjustment of disputes between the various organs 
of local government, and other special courts, such as militai*)', 
consular and arbitration courts {Schiedsgerichl), In addition 
to litigious business the courts also deal with non-litigious 
matters, such as the registration of titles to land, guardianship 
and the drawing up and custody of testamentary dispositions, 
all which are almost entirely within the province of the Amts- 
gerichte. There arc uniform codes of criminal law {Sitafgeseiz- 
burh), commercial law and civil law (Burgerltrhes Gesetzbuch)^ the 
last of which came into force on the ist of 
January 1900. The criminal code, based 
on that of Prussia anterior to 1870, was 
gradually adopted by all the other states 
and was generally in force by 1872. It 
has, however, been fre(]uently emended 
and supplemented. 

Th« lowfst com Is of first instance arc 
the Amtufjetuhlet eac.li })rcsi(led ovc*r by a 
siiipflc jud^e, aiicJ willi jurisdiction in petty 
criminal and civil cas<‘s, up to 300 marks 
(/^i5). They are .ilso competent to deal 
with all disjiutes as to wages, and letting and luring, without 
regard to the value ol the oliject in dispute. l*etty ciiminal cases 
are heard by the judge {Amlsruhtev) sitting with two Schoffen — 
assessois -selected liy lot fioni the jury lists, who are competent 
to try jnihouers for otiences j)unishable with a tine, not exceeding 
boo marks or conespondmg couliiuMneni, or with iinprison- 

m«*nt not exceeding three months. Tlu‘ LaiidgorichU revise the 
decisions of tin* Amts^crUhlVy and liave al.v) an original jurisdiction 
in criminal .uid civil cases and In divorce jiroceedings. The criminal 
eliambcr of the Land get icht is composed of five pidges, and a majority 
ot lour is riMpiiri'd lor a l onviction. These courts are competent 
to try i-ases of telony punishable with a term of imprisonment not 
exceeilmg live years. 1'he jindiminary exammatiou is c(>nducted 
by a jiulge, who does not sit on tlie bench at the tiial. Jury courts 
[Sihwurfit'.tuhte) are not permanent institutions, but are periodically 
held. Tlie\ are lormed of three judgi's of tlie Landgau't ht and a jury 
ol twelve ; and a two-thirds majority is iioce.ssary to convict. 
Theie an* 173 LamlgcridUe in the eiiijure, being one court for every 
323,822 mlialiitants. The lir.st com I of second instance is tlie 
Ohetlandesf^erii ht^ which has an original jiiri.sdiction in grave offences 
and IS composed ol seven judges. Tliere aie twenty-eight such 
lonrts in the <*mpiie, Bavaria alone has an (Vunstes Landes»cfu hty 
whicli exercises a n*vismg jiirisdii tion over the Olu rla ndesgerit hte m 
the state. Tlie sniueiiie comt ol tin* tiermau empire is the Ueidis- 
f^rriihl, having its st.«at at Leipzig. The judges, numbering ninety- 
two, are appointed by the emiieror on the advice of the tederal council 
(Bundcsnit). I'liis court exercises an ajuiellate jurisdiction in civil 
ca.ses remitted, lor the decision of questums of lav', by the inferior 
eoints and also m all cniniiial cases refeirod to it, ft sits in four 
criminal and six civil senates, each consi.sling <if seven judges, one 
of whom is the president. The jiidg<*s are stvled Rtdi hsgcrichtsrdtc 
(coim.sellors of the inqieri.d court). 

In the Anitsgcucht a privati* litigant may conduct his own case ; 
but wliere the object of the litigation exceeds 300 marks (^15), 
and 111 appc'tils from the Amtsgei uht to the Landi>frirhi^ the jilaintiff 
(and also the delendant) must be represented by an advocate — 
ht nan wait. 

A Rerht'^anwalty having studied law' at a uui\'ersity for four years 
and having passed *tw'o state i;xami nations, it desiring to practise 
must bi* admitted as “defending counsel” by the Amtsf^ericht or 
Landgeiuhty or by both. These advocates arc not state officials, 
but are sw'orn to the due execution ol their duties. In case a client 
has sutfered damag(* owdiig to the negligence of the advocate, the 
latter can be made responsible. In every district ol the Ohetlandes- 
^eruht, the Rn htsanwdlte are formed \i\to ti\\ A nwaltkummer (chaml>er 
of adx'ocates), and tlie council of each chamber, sitting as a 
court of honour, deals w'itli and determines matters affecting the 
honour of the jnofe.ssion. .‘\n appeal lies from this to a second 
court of honour, consisting ot the president, three judges of the 
Reiihsf^ffirJit and of three law’yers admitted to practice before that 
court. 

C riminal iirosecutioiis are amducted in the name of the crowm by 
the Staatsauwdlte (state attorneys^ w'ho form a .separate branch of the 
judicial system, and initiate public prosecutions or reject evidence as 
being insufficient to procure conviction. The proceedings m the 
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courts are, as a rule, public. Only m exceptional circumstances are 
cases heard in camera. 

Military offences come before the military court and serious 
offences before the Kriegsgericht. The court-martial is, in every 
case, composed of the commander of the district as president, and 
four officers, assisted by a judge-advocate {Kriegsgerichtsrat), who 
conducts the case and swears the judges and witnesses. In the 
most serious class ot cases, three officers and two judge-advocates 
are the judges. The prisoner is defended by an officer, whom he 
may himself appoint, and can be acquitted by a simple majority, 
but only be condemned by a two-thirds majority. There are also 
Kaufmanns- and Gewerhegerichie (commercial and industrial courts), 
comjiosecl of per.sons belonging to the classes of employers and 
employees, under the presidency of a judge ot the court. Their 
aim is the effecting of a reconciliation between the parties. From 
the decision of these courts an appeal lies to the I.andgericht where 
the amount of the object in disjnite exceeds 100 marks (/5). 

The following table shows the niiiiiber of criminal cases tried 
before the courts of first instance, with the number and sex of con 
victed persons, and the number of the latter per 10,000 of the civil 
population over twelve years of age — 


Poor Jaiw . — A law jiasscd hy the North German C'onfcderalion 
of the 6th of June 1870, and subsequently amended by an 
imperial law of the 12th of March 1894^ laid down rules for the 
ndief of the destitute in all the states composing the empire, 
with the excej)ti()n ot Bavaria and Alsace-Lorraine. According 
to the system adopted, the public relief of the poor is committed 
to the care of local unions {Orisarmenverbdndv) and provincial 
unions {Landarmcnverbatide), the former corresponding, generally, 
to the commune, and the latter to a far wider area, a circle or a 
province. Any person of eighteen years, who has continuou.sly 
resided within a local union for the space of two years, there 
acquires his domicile. But any destitute German subject must 
be relieved b}" the local union in w'hich he happens to be at the 
time, the cost ot the relief being defrayed by the local or provin- 
cial union in which he has his domicile. The wife and children 
have also their domicile in the place where the husband or father 
has his.^ 

Rfliff of till* ])OOr i*< one of the chief duties of the organs of local 
self-government. Tlie moneys for the purjjose are nuunly deriveil 
from general taxation (poor rates f>er se being but rarely directly 
levied), .special funds and \obintary contributions. In some 
German states and communes dues (such as the dog tax in 

Saxony), death duties and jiiirticiilarly dues jiayable m re.spect ol 
public eutertaiiinieiits and police court lines, are a.s.sigued to the poor- 
lelief chest. In some large towns the Elberfeld systeni ol unpaid 
district visitors and tin* interworking of ]nil>hc and jinvate charity 
is in fold*, 'the iiiijierial laws wdiich introduced the compulsory 
insurance of all the huiubler workers witlim the empire, and gave 
them, when incapacit.it ed by sickne.ss, accident and old age, an 
absolute right to pecuniary assistance, have greatly reduced paiqier- 
ism and crime. 

Workmen's Imurancf. — On June 15, 1883, the Reichstag, as 
the result of the policy announced by the emperor William 1 . 
in his speech from the throne in 1881, passed an act making 
insurance against sickness, a,ccident and incapacity compulsor\- 
on all workers in industrial pursuits. By further laws, in 1885 
and 1892, this obligation was extended to certain other classes 
of workers, and the system was further modified h\' acts passed 
in 1900 and 1903. Under this .system every person insured has a 
right to assistance in case of sickness, accident or incapacity, 
while in case of death his widow and children recei^’e an 
annuity. 

1. Insurance against sickness is provided for under these law's 
partly by the machinery already existing, i.e. the sick benefit societies. 


* The system of conijuilsory regi.stration, wdiich involves a notifi- 
cation to the }K)lice of any change ot address (even temporary), of 
course makes it easy to determine the domicile in any given case. 


t 

('ases tried. 

1 lA*rsoiis convicted. 1 


(onvictions 

Year. » 

— 

_ 


~ 

Total. 

per 10,000 

1 

! i 

Anitsgetkht. 

Landgericht. | 

1 Males. 

! I'em.iles, 


Inhabitants. 

i9<jo j 

1,143,687 

94,241 

396,975 

72.814 

1 4 f' 9 ,«io 

119*5 

19(11 1 

i.-J« 5,558 

101,471 

419,502 

77.718 

1 497 , 3 i^> 

' 125-6 

iyo2 * 

1,221,080 

i« 4 , 43*4 

431.257 

81,072 

80,540 

1 512,329 

127*3 

IU03 i 

1,251,662 

105, -Ml 

424.813 

1 5 ‘\ 5,353 

1 12V4 

1904 1 

1 ,287,686 


435. K'l 

81,785 j 

j 5i6,()76 

12.4-2 


Of those convicted m 1904, 225,32(1 had been previously convicted. 
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partly by new machinery dovisc'd to moot tlio now obligation im- 
posed. The sick-funds [Krankonkassen) are thus of seven kinds : 
(i) free assistance funds {Freie Hilfskassen)^ cither registered under 
the law of 187(1, as modified in 1884 {Eivfjexchyiebene Tlilfskasseu)^ 
or established under tin? law o1 the separate states [landesrerhtlirhe 
Hilfskassen) ; (2) Betvieh/i- or Fabrikkninkcnkasseu^ funds established 
by individual factory-owners ; (3) Baukrankenkasse^ a fund estab- 
lished for workmen engaged on the construction (Bait) of particular 
engineering works (canal-digging, &c.), by individual contractors ; 
(4) gild sick funds (Innungskrankeukasseu)^ established by the gilds 
for the workmen and apprentices of lti(‘ir members ; (5) miners* 
sick fund (Knapfischaftskasse) ; (6) local sick fund (Orlskraiikenkasse)^ 
establislicd by the commune for particular crafts or classes of 
w-orkmcn ; (7) Gemeivdekvaiikeiiversichernng^ i.e. insurance of 

members of the commune as such, in the event of llieir not subscribing 
to any of the other funds, (^f these, 2, 3, fy and 7 were created 
under the aliove-mentioned laws. 

The number of such funds amounted in icjcn to 23,271, juid 
included 10,224,297 workimui. The Ortakraukcukassen^ with 
4.975,322 members, had tlie greatest, and the Baukraiikenkasaen^ 
with ib,459, the smallest niiml>er of members. The Ortskranken- 
kassen, which endeavour to include workmen of a like* trade, liave 
to a great extent, csjiecially 111 Saxony, fallen under the control of 
the Social Dcmocr.it s. Tiie appointment of permanent floctors 
(Kassendrzte) at a lixerl salary h.'is gn-en rise to much ditteienco 
lietween the medical profession and tins local sick fund ; .and the 
insistence on " freedom of choice ” in doctors, w’hich has bet‘n made 
by the members and threatens to militate against the interest of the 
profc^ssioii, has been met on the ])ai*t of the medical body by the 
ajifiointmtmt of a commission to iiivi'stigate cases of undue influence 
in tile selection. 

According to the statistics furnished in the Viefleljahreshejte znr 
Statistik des deutschen Beiihes for 1905, the receipts amounted to 
u])W'ards of j^io, 000,000 tor 1903, and tlie expenditure to somewhat 
less th.an this sum. .Administrative changes were credited with 
nearly £()oo,ooo, and the invested funds totalk'd /c), 000,000. The 
workmen contribute at the rate of two-thirds and the employers at 
the rate of one-third ; the sum payable in respect of each w'orker 
varying from 1 J-3 % of the e.irnmgs in the “ communal sick fund" 
to at most 1 J-4 % in the others. 

2. fnsurauci* against old age and invalidity compri‘h(‘iitls all 

persons who have entered upon their 17th year, and \%lio belong to 
one of the following classes o( w’age-<*arn(*rs ; artisans, apprentic«*s, 
domestic servants, dressmakiTs, charwomen, laundresses, seam- 
stresses, housekeepers, forenu'n, <‘ngine<*rs, journeymen, clerks and 
a])pt entices in shops (e\C(‘pting assistants and ajiprent ices in chemist s’ 
shops), schoolmasteis, .sclioolmi stresses, teachers and governesses, 
provided the earnings do not exceed lioo per annum. Th(^ insured 
.iH a,rr«ingod m tivc c lasses, according to the amount of theii 
ye.itly earnings: viz. £17, lo*.. ; ^,27, 10s.; ^.47, tos. ; ^57, 10s.; 
and V TOO. The contributions, atlix(*d to a " ])en.sioii book ** in 
stain])s, are payable each week, and amount, in Knglish niom*y, to 
i-45d., 2-34(1., 2-82d., 3'30(i. and .|•23d. (')l the contrilnition one 

h.ili IS paid by the employer and the other by tlu employee, w'hose 
duty it is to see that tlie amount has been ]iroperly entered in the 
pension iKJok. The i>cnsious, in ('..ise ol invalidity, amount (including 
a stale subsidy ot ^2, los. lor each) respectively to /JH, 8s.; 

los. ; ^15, T5S. ; and £18. The old-age pensions 
fhcgiiming at 70 years) airiouut to 4^, lo*.. ; £8, io.s. ; ^^lo; 

and ;^1T, los. The old-age and invalid insurance is carried out bv 
thirty-one kirge territorial olfice.s, to which must be added ninr 
special unions. The income ol the lorty establishments was, in 
Kjoj, j^8, 500,000 (including y 1,700,000 imperial subsidy). The 
cajiital colhTCted was upwards ol /,'5o,ooo,ooo. 

It may be added that eni]>lovees in mi'rcantile and trading houses, 
wdio have not exceeded the age of 40 years and wdiose income i« 
below- ;^X5o, are allowed volunl.nrily to slum* in the benefits of this 
insurance. 

3. Accident Insurance (Uufallrcr^irhenwg). — Tin* insurance of 
workmen and the le.s.scr oflici.T.ls against the ri.^'ks of accident is 
efTected not through the stat(* or the commune, but through as.socia- 
tions formed ad hoc. Thi\se as.sociaf ions are comjxi.sed of members 
following the same or allied occupations (e.g. foresters, seamen, 
smiths, &c.), and hence are called " protessional associations " 
(Bern fsgenossenschaf ten). They are empowered, subje(.t to the 
limits sot by the lawr, to regulate their ow-u business by means ot a 
general meeting and ot elected committees. The greater number 
of these associations (X)ver a very w-ide field, generally the w-hole 
empire ; in siudi cases they an* empowen*d to divide* their spheres 
into sections, and to e.stabli.sh agents m different ('eiitres to iiKpiire 
into cases of accident, and to .see to the carrying out of the rules 
prescribed by the association for the avoidance ol acc'idents. Those 
as.sociatioris, of which the area of operations extends bt*yond any 
single state, art', subordinate to the control of the imperi.'i.l insurance 
bureau (Reich^veisichevungsamt) at Berlin ; those that are confined 
to a single state (as generally m the I'ase of foresters ami husband- 
men) arc under tlic control of the state insurtance bureau (Landes- 
versicherungsaint) . 

So far as their earnings do not exceed 50 per annum, the following 
classes arc under the legal obligation to insure: labourers in mines. 


quarries, dockyards, wharx-es, manufacloricsand breweries ; brick la^-ers 
and navvies ; post-oilice, railway, and naval and military servants and 
otticials ; carters, raftsmen and canal hands ; collarmen, warehou.st* 
mt*u; stevedor(‘s; and agricultural labourers. Rat h of thos«* groups 
forms an association, wdiicli w-ithin a certain district embr.aces all the 
indiistrie.s with which it is connected. The funds for covering the 
comjTcnsation jxivable in resjn'ct of accidents are rais(*d \>y payments 
based, in agriciiitiin*, on the taxabli* capital, ami m other trades and 
imliistries on the <*arnings ol tlie insured. Compensation in respect 
of injury or death is not paid if the accident w-as brought ahoiil 
through the culpable negligence or other delu i ot tin* insured. In 
case of injury, involving incapacity lor moie than thirt(*en weeks 
(for the earlier period the Krankenka'i^en provide), the weekly sum 
payable during comjdete or permanent incapacitv is fixed at the 
ratio of two-thirds of the eanimgs during the yt ,i.r jivececling the 
accident, and in case of partial disabli*m(*nt , at sucli a proportion 
of the earnings as corresponds to tlie loss through disablement. 
In ci*rtain circumstances (c.g. need for jiaid nursing) the sum may be 
increased to the full rate of the previous earnings. In casi* of death, 
as a cons(*quence of injury, tlu* following ])aymenls an? made : (i) 
a sum of at lea.st ^2, los. to delr.iy the expenses ol interment ; 
(2) a monthly alUnvance of oue-tillh ot the annual earnings as above 
to the widow and (*ach child up t(T the ag(* of 15. 

Life Instnancf . — 'Ihere weie lortv-six roinpauu*s in looo for the 
insur.'ince ot lih*. The nuinl»er ol persons uisuK-d was 1, 44(1, 240 
at till* end ol that year, tint insurances amounting to roughi\ 
^320,(X)o,ooo. lk‘sides these are sixty oiu* ('onqiauus ol which 
forly-six an* compri.s(*d in the .ilxT\e life insurance lompaines 
jiaying .subsidies in case of dt .ilh or ol military s(*rvi(.e, ( ndow-nieiils. 
A'C. Some of tlu-se com|>aiii(‘s are industrial. The transaction^ ol 
all these* com])ani(*s included iii over 4,170,000 pt-rsons, a.nd the 
amount ot insuranci‘s effected was 780,000,000. 

Religion . — So far as tlu^ (‘iiipire as a whole is concerned there 
ii> no state religion, each state beiTig left free to nuiinlain its own 
establishment. Thus while the emperor, us king of Prn.ssia, is 
summus episroptis of the Prussian Evangelical ('luirch, as em- 
peror he enjoys no such cccle.siastical headship. In the several 
state.s the relations of church and state diffcT fundamentally 
according as lhe.se states arc Protestant or (atholic. Jn t!\e 
latter the.se relations are regulated either by concordats between 
the governments and the Holy See, or by hulls of cirenm.scription 
issued by tlu* pope after negotiation. The* effects of concordats 
and bulls alike arc temjTered by tiie (‘xcrcise b\’ tlu* (dvil 
povvii* of certain traditional reserved rights, c.g. the placetum 
fcgium, ri\u?sn^ ah ahitsu, ttominaiio regia, and that ol \etoing 
the nomination of personae minus gratae. In the Protestant 
states the ecc]i‘siasli(*al authority remains purely territorial, 
and the .sovereign remains effective head of the established 
church. During the iidh century, however, a large measure of 
ecclesiastical self-government (by means ol gen(*ral .synods, ^:c.) 
was introduced, pari passu with the growth of constitutional 
government in llu^ state ; and m (*fl‘ect, though the thcorelii al 
.supremacy of the sovi*rc*ign survives in the iduirch as in the state, 
he cannot exercise it .save through the general .synod, vdiich is 
the state parliament for ecclesiastical purpo.sc.s. When* a 
sovereign rules over a state containing a large jiroportmn of 
both Catholics and Protestants, wdiic h is usually the I'a.se, both 
system.s coexist. Thus in J'nissia tlu? relations (if the Roman 
Catholic community to the J'rotestant state are regulated by 
arrangement betw'een the Prii.ssiap government and Rome ; 
while in Bavaria the king, though a Catholic, is lt*giilly snmnnis 
episcopus of the Evangelical Church. 

According to tlu* n‘ligions census of ii>oo llu n- wi n* in the (ii tman 
enipin* 35,231,104 Evangelical Brotestanl-, 20,327,91^ Jhinum 
Catholics, 6472 (ire(*k Orthodox, 203,078 ( hrislians belonging to 
other confessions, 58(1,048 Jew's, 11,597 members ol other sects and 
5938 unclassified. The Christians b« loiigiiig to other (oiifessioiis 
include Moravian Brethren, Mennonites, Baptists, Methodists and 
yuakeis, German ('at holies. Old ( atliolu s, Ar. 'J'he table on follow- 
ing page show’s the distnluition of tlu* ]K)pulaf ion aceoiding to 
religious lieliefs as furnished by the (.eiisiis of k^oo. 

Almost tw’o-thirds of the pojuilation belong to the ICvangehcal 
('hurcli, and rather more than a third to the Church ot Rome ; tin- 
actual figures (bast'd on tfie census of 1900) being (‘,’„) Evan 
gelical Protestants, (»2-5. Roman Ca.thoIics, ^(>-i ; I)issenters and 
others, -043, aiul Jew's, i -o. Tlu* Protestants hav<* not nun a'-ud 
jiroportionately m number since 1890, w-hih* tlu* horuaii ( at holies 
show a small relative nicreasu. Three states m (h ini.iiiy have .1 
decidedly predominant Roman ('athohe population, viz Als.ice- 
Jxjrraine, Bavaria and Baden : and in four slates the Prolestant 
element pnwails, but w-ith from 24 to 34 "o ot Roman Cat bolus , 
viz. Prussia, Wurtteinberg. Jlesse and Oldenbuig. In Saxony and 



GERMANY 


[EDUCATION 


States. 

! Evangelicals.; 

C'atliolics. i 

1 

Otlur 

Christians. 

j Jews. 

Prussia 

i ■‘t.Si7,577 1 

12.u3.670 1 

139,127 

394,344 

Bavaria 

i,74<j,iof. ! 

4,363.178 

7/.07 

1 54,948 

Saxony 

, 3,972.ol^‘3 1 

198,265 

19 ,xo 3 

! 12,416 

Wiirttemberg . . . . 

: l,497r9y 

i 704.95« 

'>5^»>392 

9,426 

1 11,9x6 

Baden 

I..13i,f‘39 

5.5l'3 

1 26,132 

!Ii*.s.se 

7^6,201 

341,570 

7,3('8 

1 *4,486 

M (*(’ klfuburg-Scl 1 weriii 

1 597 i 208 

8,182 

487 


Saxe-Weimar . . . . 

347.144 

14, >58 

361 

1 1,188 

Mecklenbiirg-.Strelitz 

J 00,31)8 

1,6 J 2 

62 

1 331 

Oldenburg 

; 309,5Jt<‘ 

80,920 

L334 

1 L359 

Jhunswick 

43b,97<"> 

24,175 

1,271 

j 1,824 

Saxc-Moiningen 

244,810 

4,170 

395 

1 1,351 

S.ixc-Altoiiburg . . . . 

189,885 

4,723 

20() 

. 99 

Saxc-Cobiirg-(iolIia . 

I 225,074 

3)330 : 

1 5^5 

()o8 

Anhalt 

; 3<^L953 

11, <>99 

794 

! 1,605 

Schwarzlmrg-Sondei .shauseii . 

1 79)593 

1,110 

27 

1 106 

Sell warzl lu rg- Rudol slad t 

1 92,208 1 

676 

37 

1 48 

AValdeck 

; 55.483 1 

1,831 

it»4 

! 637 

Reuss-Greiz . . . . 

66,80o 1 

L«43 

444 

1 4^ 

Keii.ss-Sdih*]/. . . . . 

135)958 ] 

2,579 

4()(i 

178 

Schaumburg- Lippi* 

41,908 

7«5 

<77 

0^7 

I.ippe 

Ll2,7o8 

5)^57 

205 

879 

Liibeck 

93.'»7* 

2,190 

i 

670 

Bremen 

208,815 


876 

1,409 

1 lainburg 

712.338 

3o,9‘>3 

3,149 

i 17,949 

.Msace-Loirame 

374.U78 

1,310,450 

4,3«i 

1 32,379 

Total . 

1 35.43 !.'<M 

2‘>, 327.91 3 

203,678 

1 580,948 


tlw* minor states llii‘ uuiuIht of Jlomaa Catholics is onhy I 

Iroin o*^ to VI tlm ])0])nlalion. 

Eroiii flu* above tal»lo little can be inferred as to IJie geo^^raphical 
distributiou ot the Iavo chief coutessions. On this point it iiuist Ik* 
borne in mind that the popiilatioii ot the huger towns, on account 
ol the greater mol>iI'tv ot the pojuilation situ e the introduetion of 


7 and Hesse, where the Reformed Clmrch had 

^ i Tews. f^he i^rqumderance. The inhabitants of these 

* countries ojiposed the introduction of the 

.. union, but conKl not prevent their Yn'ing siil>- 

-7 3^2,322 ordiiiated to the Prussian Oberkirehenrat (Iiigh 

07 ! 54>92o church-council), the supreme court of the 

03 ! i2,4if> state church. A synorlal constitution for the 

26 j 11,9^0 Evangelical State Church was introduced in 

63 j 20,132 Prussia in 1875. The Obefkirckenrat retains 

68 j 24,466 of supreme management. The 

°7 j ecclesiastical affairs ot the se^mrate provinces 

I 1,1 08 directed by consistorial boards. The 

1 331 parishes {Pfarmen) are grouped into dioceses 

3*1 j presided over by superintendents, 

7^ I I|024 j^re subordinate to tlie su]ierintendent- 

95 I ^i35^ genertd of the province. Prussia has sixlwn 

. 99 sn])i;riiit(‘iidents-general. The ecclesiastical 

d5 ; administration is similarly regulated in the 

94 ! other countries of the ITotestant creed. 

27 I I'iegarding the number of churches and 

37 j 4® cliapels Gi rmany has no exact statistics. 

^*4 I ”37 There are hve arcld»ishoprics within the 

144 4^ Geruuiii empire : Gnesen - F'osen, Cologne, 

^7" Preilnirg (Hadim), Miinich-Fr(*ismg ^ 

77 257 and Bamberg. 'J 'he twent y bisliop- 

'^*5 f 79 rics an* : Breslau (whmi the liishop T?* 

^^7*' has the title of “ prince-liishop 
^7b i»4^9 ErmeUnil (seat at Frauenlmrg, East Prussia), 

49 j t7i949 Kulm (seat at l*elplin, West Prussia), Fulda, 

1 32,379 Mildesheim, Osnabn'ick, Paderborn, Munster, 

- - T.imluirg, Trier, Metz, Strassburg, Sjiirrs, 

'7° I 5^6,940 Wurzburg, Regensburg, Passau, Eiclistiitt, 

. ^ugjdiurg, Rotteiiburg ( VViirttemlu'rg) and 
Mainz. Apostolic vicariates exist in Dresden (for Saxony), and 
others for Anhalt and the noil hern missions. 

The Old ('atholics (r/.i;.), who s<*ceded fiom thc^ Roman Chiin:h in 
consequence of tiie del mil ion ot the dogma ot papal infallibility, 
number roughly 50,000, with 54 clergy. 

It is in the tov/ns tliat the; Jewish clement is chiefly to be found. 


railways and llie abolition ol restrictions upon free setfh-ment, has ! They Ixlong prmcqially to the mercantile class, and an* to a very 


iMX'ome moic mixed Berlin, Leipzig, Hamburg, 


showing largo extent deal<*rs in money. Their wealth has giown 
proport loiudly more Roman ( atholsls, aiwl Cologne, FTankfort-on- to an extraordinary dogn'e. 'J'hoy an*- increasingly Tumier- 
Siam, Muiiicli more Prob sJ.ints tJian loriiu ily. Otherwise the ous in Hamburg, Berlin, Frankfort*on-Main, Breslau, Kiinigsberg, 
geographical limits of the lonfessjons have been but little altered Posen, Cologne, Niiremlwrg and Fiirth. As a rule their numbers 
since the. Thirty Years’ W.ir. In the mixed terril ones those places are proportionately greater in I Russia than elsewhere within the 
which tormcriv belonged to Roman C'atholic pnnees are Roman empire. But, since 1871, the Jewish fiopulat ion of Germany shows 
Catliolic .still, and otca vefsa. Hence a religious map ol South a far smaller increase than that of the Christian conlessions, and 
Germany looks like an hi.storical map ot the 17th century. The even in the i)arts of the country where the Jewish population is 
number of localities wlu'ro the two cnnlessioiis exist side by sub* is densest it has showm a tendency to diminish. it is relatively 
small, (h'licrallv speaking, South German V is jiredominantlv Roman greatest in the pioviiice of loosen, where the numliers have fallen 
Catholic. Some districts along tlie Danube (province of Bavaria, from 01,082 (30*1 per thousand) in 1871 to 35,3^7 (18*7 per thousand) 
Upper P.LLiliiiab*, SwabLi), southern Wiirttemlierg and Baden, an<l in lyoo. The explanation is Dvolold - the extraoidiuary increa.se 
111 .\l.sace lairraiiu* are entirely so. Tliesi* leiritones an* lioidereJ (1) in their numbers in Berlin and the province ol Brandenburg, 
by a broad stretch of count i‘v on tlie noitli, where I'lotestantism and (2) m the number ol conversions to the Christian faith. In this 
has iniiintaiiied its hold since flie time ol the Ri'fomiation, including last regard it may be remarked lliat tlie inipiils<‘ is less from religions 
Bayreuth or eastern upper ^V^ulcollu^, muldie Franconia, the iiortlierii conviction than from a desiic to asscKuate on more erjiial terms 
lull ol Wurllemliei'g and ikiden, with lle,s.se and the IV.latinate. with their neighbours. Thongli .still, in hicl at least, if not by law, 
lleie llie average })ic)pottion ot ITotesbints to Roman t'atholics is excluded from many public offices, especially from commands in 
two to OIK*. The basin ot the iMain is again Roman C atholic trom the army, they nevertheless are very powerful in Germany, the pre.ss 
Bainbeig to A.sehafieubnrg (western npjier Franconia and lower being tor the most jiart in their hands, and they iuriiish in many 
J*>tniconia). In Pru.ssia the we.5lern and .soiith-ea.stern provinces are citie.s lully one-half of the lawyers and the members of the corpoia- 
moslly Roman C'alliobc, *’speciallv tlie Rhine province, together tion. It should bo mentioned, a.-; a curious tact, that tlie umnbers 
with the go\ eruim*iit di.stncts ol Aluuster and Anisberg, Th<* of the Jewish jiersuasioii in the kingdom ol Saxony increased 
ti'rntories of tlie loriuer principa.lity of rie\<s;ind of the coimtshq> trom 3358 (1*3 per thousand) m 1871 to I2,.;i6 (3 per thousand) 
ol Mark (com])rising very nearly tin* basin of the Ruhr), which went | in lyoo. 


to Brandenburg m 1600, must, lioweviT, be exceptt*d. North ot 
Munster, Roman Catlioiicisni 1.., still pn’valent m the territory of 
the former bishopric of Gsiiabruck. In the east, Ea..st IVu.s.sia 
(Erm(*land excepted) is ]nirelv rrole.siant. Roman C.'atholicism was 
pn dominant a Inmdn'd yo.irs ;i.g<i m all the frontier provinces ac- 
quired by I’russi.i in tin* days ot Fiedenck the Gr<*at, but since then ' 
the C'tC'rmau unmigiant.s have* widely piopagated the I’rotestanl 
f.i.ilh 111 lhe.se <listncls. A prevailingly Roman Catholic ;x)pul;ition 
IS still found 111 lh^ district oi t)]qK*hi ami the coiinLship ot Glatz, 
111 the province ot Posen, in the rolish-speakiiig Krtise of Wc.st 
I’nissia, aiul in ICrmelaiul (East Prussia). In all tlie n'maiiiing 
t*‘intory the Roman Catholic creed is ]>rofes.sc*d only in the Eichsfeld 
on the .soutberii border of the jirovmce of Hanover and around 
nddi‘shonn. 

riie adlu’rents of Protestantism are lli^■lde(l by their confeasions 
into Reformed aiul Lutheran. 'Co unite these the " church union ” 
P-roteatmnt '*^*'*' ”1 several Protestant states, as for 

Church in Prus.sia and Nassau in 18x7, in the. Palatinate 

in 1818 and in Baden in 1822. Since 1817 the distinction 
lues accordingly been ignored in Prussia, and Christian.^ are there 
cuumeralcd only as ICva iigt*lical or Roman Catholic. The union, how- 
ever, has not rein nned wholly unopposed - a .section of th(* more rigid 
l.utherans who sejiarated themselves from the state church l>cing 


Education , — In point of educiitional culture Germany ranks 
high among nil the civilized great nations of the world (see 
h'DUC.ATioN : Germany). Education is general and ctimpuLsory 
throughout the empire, and all the states composing it have, with 
minor modification.s, adopted the Prussian system providing 
for the establishment of elementary schools — Vo}kssckiden— '\n 
every town iuid 'I'illage. The school age is from si.x to fourteen, 
and parents ran be compelled to send their children to a Volks- 
schule, unless, to the sati.sfaction of the authorities, they are 
receh'tng adequate instruction in ^olne other recognized school 
or institiition. 

The total number of primary schools wa.s 60,584 in 1006- 
1*^07; teachers, 166,597; pupils, 9,737,262 — an average of about 
one Volksschule to every 900 inhabitants. The annual px]iendi- 
ture was over / 26,<x)o,ooo, of which sum ;/7,5<Mi,o<io wa.s pro- 
vided by state subvention. There were al.so in Ciermany in 
the sfime year 643 private .school.'^*, giving instruction .similar lo 
that of tile elementary .schools, with 4i,cxx> pupils. A good 
criterion ol the jirogress of education is obtained from the diminish- 


uow knuwui as Olil Lutherans. In i8fi6 Prussia annexed Hanover | mg number of illiterate army recruit.s, as shown by the follo^^ing 
and Schleswig-Holstein, where the ITotestants were Lutherans, ' table: 
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1 ~ i IT. 1 1 . 1 T? .• 1 ^ i . 1 addition to 424 commercial schools of a lesser decree, 100 schools for 

Number of * a evo veau or write, j textile manutactures and numerous schools tor ‘ipeciat metal im 

Years. Recruils. ' Per 1000 I diistries, wooti-workmg, (ieramic indimtncs, naval arcliitectui'o and 

'total. Recruits. engmccring and navigation. For military scieiiee there are the 

„ j [J 1 ac^emies ot war (Kriegsakademicn) in Beilin and Munich, a naval 

1875-1876 » ^55 iP I ' 23-7 academy in Kiel, and various cadet and non-commissioned oilicers’ 

j88o 1881 ; 151’, 180 2^)6 j 15-0 M'hools. 4 1 ,, . , , *4 f 1, 1 1 

! 1885-1886 152055 ifU- ! 10-8 Ltbtanes . — Mental culture and a general ditiusion of knowledge 

i i8oc)-i8oi iyt*5t8 10^5 ' 5-4 extensively promoted by means of numeious public libraiics 

i8(ii;-i«o6 I 2i:n ^8*7 * i-c ostablislied III the capital, the imiver.sily towns and other places. 

' i8o8-i8qg I 2 52^8^ ! i?* I o-- 1 celebrated public libraries aie tho.se ol Berlin (1,000,000 

1 igoo Kjoi j 2 5V100 ; i I (.-b , volumes uml 30,000 MSS.) : Mumch (^«oo,ooo v„Ws. 40,000 

I _..X- ' 1_ ' . MbS.) ; Heidelberg (563,f)oo volumes, 8000 MSS.); Gottingen 

(503,000 \olumes, (KX)o MSS.) ; Strassburg (7f)o,ocx> volumes) ; 

Of the above 131 illiterates in lyoo-iyoi, 114 wl-ic in East and j Dresden (500,000 volumes, (looo MSS.); Hamburg (municipal 


West Prusisia, Po.sen and Silesia. 

U nivf’riiities and Higher Technical Sclwtds. — Gerniany owes 
its large number of universities, and its widely diffused higher 
education to its former subdivision into many .separate states. 
Only a few of the universities date their existence from the 
19th century ; the majority of them are ver\" much older. Each 
of the larger provinces, except Posen, has at least one university, 
the entire number being 21. All have four faculties except 
Munster, which has no faculty of medicine. As regards theology, 
Bonn, Breslau and Tubingen have both a Protestant and a 
('atholic faculty ; Freiburg, Munich, Munster and Wurzburg 
arc exclusively Catholic ; and all the rest are I'rotestaiit. 

The following table gives the; names of tin; 21 univer.sities, the dates 
of their re.spective ioimdatious, tlic uuml»cr ol their ])ioles.sors and 
other teachers for the winter half-year iyo8-iyoy, and of the students 
attending their lectures during tlie winter half-year of i<^7-i<)08: 



j Dale of 

Prole.ssors 

and 

1 

Studt 

Ills. 


'rotal 


bouudation. 

1 

I'eachers. 

i h eulogy. 

1 I .aw6 

' 

Medic me. 

IMnlosophy 

iSerlin . 

1809 

46.3 

52 (i 

2 7'17 


i 

i 363 4 

8220 

Bonn 

1K18 

I(»0 



'2.S2 

K'OCi 

.3-”6 1 

Breslau . 

i J 8 1 1 

i8<i 



2S4 

840 

2071 

Erlangen 

' i 743 

77 

! L 55 

3-M 


1 225 

"> 5 « 

Freiburg 

1457 


210 

373 

580 

' (>42 

J«14 1 

Gie.ssen . 

' 1(107 

loo 


204 



J144 ; 

G6ttingen . 

’ 17.37 

i6f 

! 1 02 

441 

j8K 

1 11 2(> 

'«57 : 

(ireif.swald . 

1456 

J 05 

; 08 

188 

l8(> 

1 V'l 

803 i 

Halle . . . 

"'94 

174 

331 

45 ‘» 

- 7 

12 ;o 

-^237 

Heidelberg . 


177 

55 

.137 i 

! .1«5 

i ■"'76 

1676 1 

Jena 


Tl() 

4 « 

267 

265 

i 76.S 

: 3 175 

! Kiel 

1005 1 

121 

'*5 

' 27J 

, -36 

1 4 *"^“ 

I 162 5 

: Konig.sljorg . 

1 544 1 

152 

68 

’ 317 

218 

1 .302 ! 

^>65 

; Leipzig . . . 

1 1400 1 

-34 

.t ‘>3 

H>1 3 

1 60(> 

1 - 4«6 

1 43 H 

Marburg 

^ 5^7 

1 17 

‘ 3 .> 

4O0 

261 

87(1 

1170 

1 Munich . 

1826 


i(jo 

1892 

I6O3 

Iic/O 

59 4 1 

* Munster 

1902 

95 

278 

45 ^ 


870 

l(io(> 

' Rostock 

1418 

^’5 

i 4 « 

'7 

! 21 1 

1 322 

1 648 

1 Stra.ssburg . 

; ^^ 7 ^ 

. i(j 7 

-41 

369 

' 25.5 

i »44 

; 1709 

'rubingen 

»477 

1 III 

; 4<>4 

4()7 

263 


: L 57 « 

Wurzburg . 

; ' 5«2 

1 102 

IO() 

j 

1 431 

1 . 

1 120 



library, 6<.>o,ooo volumes, 5000 MSS.) : Stuttgart (400,000 volumes, 
35tK^ MSS.) : Lei])zig (univLTSity library, 500,000 volumes, 5000 MSS.); 
Wiirzburg (35o,f)Oo volumes) ; 'rubingeii (340,000 volunu ^.) ; Rostock 
(3 i8,(.mk> volumes) ; Breslau (univeisity libra.rv, 300,000 volumes, 
7000 AJSS.) ; Freil)iirg-im-Bieihgau (25o,oo<» ^olumes) ; Boim 
(265,000 volumes) : ami Konigsberg (250,001) volumes, 1100 MSS.). 
'Hiere £ire also famous libraries at Gollui, Wollenbiiliel and ('elk*. 

Learned Sttciclias. - an* iiuiueruus societies and uiiums, 

some ol an exclusively scieiililic cliaracter and others designed ior 
the ])opiilar ditl usion ol u.seful know ledge. Foremost among German 
academies is the Academy ol Scieiici's {Almdcmie dev Wn^beusi haften) 
in Bciim, founded in 1700 on heibnitz's great plan ami opened 111 
1711. Alter uudergiwng various vicissitudes, it was reorganized by 
I Ficderick the (beat on thi* Frcneli model and ri‘<eiveil it.s ]m sent 
J con.stilutioii m 1812. It luis lour .sections : })hvsical, inatheiii.ilical, 
philosophical and hi.stoiieal. The members are (j) ordinal y (50 in 
number, each receiving a yearh dotation ol ,^30), and (2) extra- 
ordinary, con.-isling ol lionoiaiv and corresiiondiiig (!nu igu) members, 
it has published siiue iSii .1 si-leeliou ol IrealiMs tiinuslied by its 
^ most eiuimnl men, 

‘ifii.U.i.fw ' :uuoiig whom iiiu.st be 

^ ■ I 'r t' 1 reckoned Schleier 

" I Tv,i I ' 111 I I I ** *' iiKicliei, the brothers 

"■ I'lMlosophy Gnmra, 

” : i . o ' Savigny, Boekh, Kilter 

i i , and Padimanii, and 

'* ' luvs prwnolcd piulo- 

7 I , «t-> , .;<> 7 ' I aiHl ln..torical 

j ' '"3'’ I H-n-ur<U I)V h.'lpmB 

I ^ ' the piodul tion ol such 

j ! woiks .'s Corfms m- 

1* I ' s( nfUtointniihaetafum; 

I tnsrnptionum 

I I \ Lutinarmn-. Monu- 

: .15 ■ 7 ‘> , 1 '7 ’ . wenta ('inntainaf his- 

^ i I ^^75 touLd, the wotk.s of 

7 ' . - 3 b I H'25 Aristotle, F.edeilck 

*7 . 1 .v>^ Ti05 the Gi ears works and 

*3 , 1 -I’b I 43 H Kant's tolUcledwoiks 

, '' 7 “ in oidei tome 

^‘^^3 uiv Academy ot 

: •• i Snemes at Munich, 

,7 , 21 1 I 322 I (148 founded in J750, 

‘*^3 '^ 5 .*) , M 4 i divided into thr(‘e 

7 2 >3 3i , ^-^ 7 ^ ; class! s, philosMiihical, 

3 * 1 _ J ’ j Inslonral and |jh\ .sical, 

.in 1 especially l.iiuoiis 

lor its liLstorical lesearch; (2) theSoiiet^ ol haft der 

Wi'isenuhuften) m Gottingen, loumled m 1742 . i \) that ol ICrlurt, 
ioundeil 1758 ; (4) (iorhtz {lyjQ) and (5) Hi'* “ Roia! .Saxon Society 
of Sciences " {Kttniglii/ir \(u hst'idic (it si Usihaft dev \V isscns( haiten) y 
founded m Leipzig m iH.jri, \niple pi(>\iM(»ii js made for scunljlit 
collections ot all kinds m almost .dl of anj'^ importama*, eithi'r 

at the public exju nse 01 thiongli j>n\ale niunificence. 

(diserratofics. These h.ive in recent y«*ar‘. be< ii i oiisidi rabl y 
augment etl. Theie aie ig Ir.iding observ.i.forje.s m tlie einpne, viz. 
at Bamberg, Berlin (2), Bonn, Bothkainj) m Si hleswig, Bre.dan, 
Diusscddorf, Goilia, (iottnigeii, Hamburg, 1 ifidellierg, Jena, Kiel, 
Konigsberg, ].eij;)zig, Munich, Potsd.im, Stiassbnrg and Wilhelms- 
haven. 

Boi)k Trade. This bram h of industiy, lioin the impoitiiiit 
position it has grailually ac!pined since the hinc ol the Uefonn.ilKm, 
i.s to be regardcfi as a* once a. cause and a result ot the mental culture 
of Germany. I.eipzig, lierim and .Stuttgart an* the cliief centres of 
the trade The number ol bookseik is in (ierm.iny w.is not less than 
10,000 III 1007, .'iiuoug whom Were .approximately (jooo jmlilisliers. 
The following figures will show the rcii-iit jirogies*; of Get man 
literal y production, m so tar as published w'orks are eonc^Tned ; 


Not included in the above list i.s the little aiademy lA'^'euin lor its hLstoncal lesearch ; (2) the Sot iel> ol Science.^ (Lev/ //v //<?// r/rr 
Hobianuiu —at Bniunsberg in Prussia, having hiculties of theology \Vi'»sen%ihaften) m Gottingen, loumled m 1742 . ( \) that ol ICrlurt, 
(Roman C'atholic) and philo.sophy, wilh 13 teachers ami 150 students, ioundetl 1758 ; (4) (iorhfz (1770) iiml (5) 111'* “ Jioia! .Saxon Sociely 
In all the universities the nunib**r of matriculated .students in i<>o7- of Sciences " {h'onigl/ihr sui/cs/st/ic (>r'*rllsi haft der W'tsscnn liu/tcn)y 
if)oS was 46,471, including 320 W'oiiicti, 2 oT whom .stmlied theology, founded m Leipzig m iH.gi. Xniple pioMsion js made for seunlilic 
14 law, 150 philo.sophy and 154 inedieme. Then* were also, within collections ot all kinds m almost .dl ]>i.ite*. of importaiict*, either 
the sainti jieriod, 5653 non-matriculatetl flora (hearers), including at the public exja nse 01 Ihiougli j>n\ ale munificence. 

2486 women. Ohserratofics. These h.ive in recent y«*ar‘. bei ii i onsidi rabl y 

Ten schools, technical liigli schools, or 7*oIvtechinc.ay rank w*ith the augmeiiletl. Theie aie ig Ic.iding observ.i.forjes m tlie ciupiie, viz. 
univcr.Mties, and have the power of giant mg certain degrees, 'fliey at Bamberg, Berlin (2), Bonn, Bothk.iiuj) m Si hleswig, Bre.*'lau, 
have departments ot architecture, building, civil engineering, Diusscddorf, Goilia, (iottiiigen, Hamburg, 1 icidellierg, Jena, Kiel, 
chemistry, mct.'illurgy ami, in some cases, anatomy. These schools Konigsberg, l^eij^zig, Munich, Potsd.im, Stiassburg and Wilhelms- 
are as follow's: Berlin (('harlottenburg), Munich, Darm.stadt, Karls- haven. 

ruhe, Hanover, Dre.sden, Stuttgart, Aix - la -Chapcllc, Brumswick Book Trade. This bram h oi iiulustiy, fioin the impoit.int 
and Danzig ; in igoS they w'ere attended by 14,140 students (25 d position it has grailu.'diy ;ic!piiied since fhe hiuc ol the Ueform.ilKm, 
foreigners), and had a teaching stiitf of 753. Among the remamuig i.s to be regardcfi as a* once a c;mse and a resull ot the rm nt.'il culture 
highertechnic.il schools ma^* be mentioned the thri einiiimgacadenm*s of Germany. I-eipzig, lierim and .Stuttgart an* the diief centres of 
of Berlin, Clausthal, in the Harz, and Freiberg m Saxony. Fur the trade The number of bookseik is in (ierm.iny w.is not less than 
instruction in agriculture there are agricultuiul si hools atUiched to 10,000 m 1007, .iiuoug whom were approximately (jooo jnililisliers. 
several universities nol.ably Berlin, Halle, Gottingen, Konigsberg, The follow ing figures will show the rcii-iit jirogies*; of Get man 
Jena, Poppelsdorf near Bonn, Munich and T.eipzig. Noted academics literal y production, m so lar as published w'orks are conc^Tned ; 
of forestry ar<* those of 'J'haraudL (in Saxony), 

Ebcrswalde, Miinden on the We.scr, Hohciiheim •L57‘> Bam i6r8 1(150 1700 1750 1800 184.. 1884 1902 

near Stuttgart, Brunswick, Eisenach, Gies.sen and Book.'.. 229 791 i2<i5 725 051 1219 5555 (mm)4 15,607 .26,902 

Karlsruhe. Othertechnic.al.schoolsareagamthe 

five veterinary academies ol Berlin, Hanover, Munich, Dre.sden and I f^ewspapers - \\\\\\ii in F.uglaml a tew* nujiorlaul iiew’sp.ipers 
Stuttgart, the commercial colleges {If andeUhoehschulcn) ol Lei]izig, I have an immen.se circulahoii, the new’spapers ol ii<*rrnany are nimli 
Aix-hi-Ciiapelle, Hanover, Frankfort -on -Mam and Cologne, ml more numerous, but on the whole (omiiiaml .1 more limited sale. 
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Some largo cities, notably Berlin, Cologne, Hamburg, Dresden, 
Leipzig and Munich, have," however, newspapers with a daily circu- 
lation of over 100,000 copies, and in the case of some papers in 
Oerliii a million copies is reached. Most readers receive their 
newspapers through the post office or at their clubs, which may help 
to <*xplain the smaller number of copies sold. 

Vim Arts. Perhaps tlie chief advaiitagt* whicli Germany has 
derived from the survival of separate territorial sovereignties within 
the em])ire has been the decentralization of culture. Patronage of 
art is among the cherished tradition', of the German princes ; ami 
even where -as for instance at t'assel — there is no longer a court, 
the artistic impetus given l)V the former sovereigns has survived 
their tall. The result has been that there is in (iermany no such 
concentration of the institutions lor the encouragement and study 
oi the fine arts as there is in France or England. Berlin has no 
practical monopoly, such as is possessed bv' London or l^aris, of the 
( elelirated museums and galleries of the country. The picture 
galleries of Dresden, Munich and Casscl still rival that at Berlin, 
though the latter is rapidly becoming one of the richest in the world 
in works of the great masters, largely at tlie cost of the private 
collections of England, For the same reason tli<* country is very well 
provided with excellent schools of painting and music.' Of the art 
schools the most famous arc those of Munich, Diisseldorf, Dresden 
and Berlin, but there arc othtus, e.g. at Karlsruhe, Weimar and 
Kbnigsberg. These schools are in close touch with the sovereigns 
and the governments, and the more ])romising j^upils are thus from 
the first assured of a career, especially in connexion with the decora- 
tion of public buildings and monuments. To this fact is largely 
due the excellence of the (Germans in grandiose ilecorative ]minting 
and se.ulpturi*, a talent for the exercise of which plenty ol scope has 
been given them by the numerous public buildings and memorials 
raised since the war of 1870. Perhaps for this very reason, however, 
the CiiTinan art schools have had no such cosmopolitan influence 
as that exercised by the schools of Paiis, the mmilier ot foreign 
students attending them being compar.i.1 ivcly small. It is otheruuse 
with the schools of music, which exeri.isc a profound influence far 
lieyond the borders of (iermany. Ol these the most important arc 
the conservatoires of Leipzig, Dresden, Berlin, Munich and Frankfort- 
on-Main. 'riie fame of Weimar as a seat of musical education, 
though it possesses an excellent conservatoire, is based mainly on 
the tradition of the abbe Liszt, who gathered alxuit him here a 
number of distinguished pupils, sijiiie of whom have coiitiiiius! 
to make it their centre. Music iii (*ermany also receives a 
great stimulus from the existence, m almost every important 
(own, of opera-houses partly su])ported by the sovereigns or 
by the civic authorities. Good music being thus brought within 
the refich of all, appreciation ol it is very wide-spread in all cliisses of 
the population. The imperial government maintains institutes at 
Rome and Athens which have (lone much lor the advancement of 
archaeology. (P, A. A.) 

Army . — The system of ** nation in arms " owes its e.xistence 
to the reforms in the Prussian army that follow'cd Jena. The 
“ nation in arms itself w’as the product of the French Revolu- 
tionary and Napoleonic wars, but it was in Prussia that was 
seen the systematization and llie economical and effective 
application of the immen.se forces of which the revolutionary 
period had demonstrated the existence (see also .\rmy ; Con- 
scription ; French Rkv()Uttion.\ky Wars, &c.). It was 
w ilh an army and a military system that fully represented th(^ 
idea of the “ nation in arms " that Prussia created the powerful 
(iermany of later days, and the .same system was extended 
by degrees over all the other states of the new empire. But 
these very successes contained in themselves the germ of new 
troubles. Increased prosperity, a still greater increase in popula- 
tion and the .social and economic disturbances incidental to llie 
conversion of an agricultural into a manufacturing com- 
munity, led to the practical abandonment of the principal of 
universal service. More men came before the recruiting 
olFicer than there ^as money to train ; and in 1895 the period 
of .service with the colours was reduced from three to twx) 
years a step since followed by other military powers, the idea 
being that with the same peace effective and financial grants 
half as many men again could be passed through tlie ranks as 
before. 

In i()07 the recruiting statistics W'ere as follows : 

Number of young ni(‘u athiiiiiug service age (including 

those who had voluntarily enlisted before their time) . 550,772 

M(*n belonging to previous years who had been put back 

for re-examiuatioii, , .'.till borne on the lists . . 057,753 


DA'/«t 7 -rhv.sic.illy iiiirit, c'tc 
Struck oil . 


1,214,525 

■ 35.802 
. 8O0 


\’oluntarily enli.sted in the army and navy, 

on or before attaining service ago . , 57,739 

Assigned as recruits to the navy . . , 10,374 

I’ut back, (S:c 084,193 


788,968 

425,5.‘i7 


Available as army recruits, fit 

Of these, (a) A.ssigued to the active army for two or thrc*e 

years’ .service with the ('olours 212,061 

{h) Assigned to the Ersat z- Reserve of tin* 1 ( gr- 
anny and navy 'rtnitrainedl * 

(1) .Assigned to the 1st levy of Landslrum J [ 123,019 


425.557 

Thus only half the men on whom the government has an 
effective hold go to the colours in the end. Moreover few of the 
men “ put back, &c.,” who figure on both sides of the account for 
any one year, and seem to average 660,000, are really “ put back.” 
They are in the main those who have failed or fail to present them- 
selves, and whose names are retained on the liability lists against 
the day of their return. Many of these have emigrated. 

By the constitution of the 16th of April 1871 every German 
is liable to service and no substitution is allowed. Liability 
begins at the age of seventeen, and actual service, as a rule, 
from the age of twenty. men serve in the active army and 
army reserve for seven years, of which two years (three in the 
ta.se of cavalry and horse artillery recruits) are spent with the 
Colours. During his four or five years in the reserve, the soldier 
is called out for training with his corps twice, for a maximum 
of eight weeks (in practice usually for six). After quitting the 
resenx‘ the soldier is drafted into the first ban of the Landwehr 
for five years more, in which (except in the cavalr}^ which is 
not called out in peace time) he undergoes two trainings of from 
eight to fourteen days. Thence he passes into the second ban 
and remains in it until he hascomplcteil his thirty-ninth year— i.e. 
from six to seven years more, the whole period of army and Land 
wehr service being thus nineteen years. Finallv , all soldiers are 
passed into the Landstimny in the first ban of which they remain 
until the completion of their forty-fifth y(‘ar. The second ban 
consists of untrained men between the ages of tbiriy-nine and 
forty-five. Young men who reai h a certain standard of educu- 
tion, however, are only obliged to ser\'e for one yiar in the adix e 
anny. They are called One-\'ear Volunteers (hiujalirig-Frei- 
willigen), defray their own expenses and are the iliiel source ol 
supply of re.serve and Landwehr otficers. 'J'hat proportion of 
the annual contingents which is dismissed untrained goes either 
to the Ersatz-Reserve or to the 1st ban of the I-andsturm (the 
Landwehr, it will be observed, contains only men who have 
served wuth the colours). The Ersatz consists exclusively of 
young men, who would in war time be drafted to the regimental 
depots and thence sent, with what training circumstances had 
in the meantime allowed, to the front. Some men of the Ersatz 
receive a .sliorl preliminary training in peace time. 

In 1907 the average height of the private soldiers was 5 ft. 6 in., 
that of the non-commissioned officers 5 ft. 6J in., and that of the 
one-year volunteers 5 ft. 9.J in. A much greater proportion ot 
the country’' recruits were accepted as “ fit ” than of those 
coming from the towns. Voluntary enlistments of men who 
desired to become non* commissioned officers were most frequent 
in the provinces of the old ITussian monarchy, but in Berlin 
itself and in Westphalia the enlistments fell far short of the 
number of non-commissioned officers required for the territorial 
regiments of the respective districts. Above all, in Alsace- 
Lorraine one-eighth only of the required numbers were obtained. 

Peace and U’ar Strengths. - German military policy is revised 
every five years ; thus a law^ of April 1905 fixes the strength and 
establish mini ts to be attained on March 31, iqio, tlic neccs.sary 
augmentations, &c., being carried out gradually in the intervening 
years. 1'lie peace strength for the latter date was fixed at 505,839 
men (not including officers, non -commissioned officers and one-year 
volunteers), forming 

633 battalions infantry. 

510 squadrons cavalry. 

574 batteries field and horse artillery. 

40 battalions foot artillery. 

29 battalions pioneers. 

12 battalions communication troops. 

2 \ tram battalions, «ffec. 
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The addition of aboJil 25,000 oHicers and 85,000 non-commissioned 
ofliccTs, one-year men, cVc., brings the peact; footing ol the German 
army in igio to a total ol about (>15,000 of all ranks. 

As for war, the total fighting strength ol the German nation 
(including the navy) has Iieen placed at as high a figure as 1 1,000,000. 
Ol the.se 7,000,000 have received littli* or no training, owing to medical 
untitne.ss, residence abroad, failure to ajipear, sur]jliis ol annual 
contingents, &c., as already exj^lained, and not more than 3,000,000 
of tlie.se would be available in war. The rc.il military rcvscurces of 
Germany, untrained and trained, are thus about 7,000,000, of whom 
4,t)oo,ooo have at one time or another done a continuous period of 
service with the colours.* This is ot course for a war ot defence a 
entrance. I'or an oftcnsive war, only the active army, the re.serve, 
the Ersatz and tin 1st levy ol the I^audw i‘lir would be le.illy avail.ible. 

A rough calculation of the number ot these who go to lorm or to 
reinforce the field armies and the mobilized garri.sons may Lm* given : 

Cadres of officers and non-commissioned oflicers 100,000 
From 7 annual contingents ol recruits (i.c. 

active army and reserve) . . . . i ,200,000 
From 5 contingents ot Lamhvehr (ist ban) . (>00,000 

From 7 classes ot Ersatz reserve called to the 

depots, able bodied men .... 400,000 

One-y<‘ar volunteers recalled to the colonis oi 

serving as reserve and Landwehr oflicers . 100,000 

2,400,000 

The.se again w'ould divide into a first line army of 1,^50,000 and a 
secoml of 1,050,000. It is calculated that the fiekl .irmy would 
con.si.st, in the third week of a great war, of (>3^ batt.dions, 410 
sijuadrons and 574 batteiies, with ti-chnical, dejiart mental and 
medical troojis (saj'^ f>3o,ooo bayonets, (10,000 .sabres and 3.444 guns, 
or 750,000 men), and tliat these coiiltl be reinforced m tlin‘e or lour 
weeks by 350 Iresh battalions. Beliind t lie.se lorces there would 
shortly become available for secondary 0]'eratioris alioiit 4(10 bat- 
talions of the 1st ban Landwohi, and 200 s<iuadrons and about 220 
batteries ol the re.serve and Land w eh r. In addition, each would 
leave beliind depot troops to loim the nucleus on which the 2nd ban 
Landwehr and the l-andsturm would eventually be bnilt up. The 
total number of units of the tlins* arms m all branches may In* .stat(*d 
iijiproximately at 2200 battalions, 780 s<jiuulrons and 050 batteries. 

Command and Organization. By the articles ol the constitution 
the whole of the laud toices oi th(' empire lorm a united army in 
war and iK‘ace under llie orders ol the emperor. The sovereigns ol 
the chief stales are entitled to nominate the low'er grades of oHicers, 
and the king of Bavana has reserved to him^ell tlie .special privilege 
of superintending the general administration of the three Bavarian 
army corp.s ; but all appointments aie ma<le snbj(*ct to tli<‘ emperor's 
apjiroval. 'J'lie eiii])eror is empowered to erei.t lortrcss(*s in any part 
ol the cm]>ire. It is the almo.st mv;i liable practn.e (ji the kings ol 
1 Yiissi«i to command their lorces in person, and the army commands, 
too, are generally held by h*aders ot loyal or ]>rmcelv rank. The 
natural corollary to this is the .assigriinent ot s])ecial aclvi.sory duties 
to a lesponsiblc chief of staff. 'I'lie ollicers are recruited eithet 
tiom the (^'ulet Corjis at Berlin or Irom amongst those; timmi, ol 
.sullicicnl .social standing, who join llu* ranks as “ avantageurs ” 
with a view to olitainiiig commissions. R<'serve and J^iiidwehr 
olhcers are drawm irom among officers and .selected non-commissioned 
officers retired Irom the active army, and one-year volunteeis wdio 
have passed a special t;xaiumatioii. All candidates, irom whatever 
source they come, are subject to approval or i eject ion by their 
brother officers before being definitively commissioned. lYomotion 
in the Gernifiri army is <'xces.sively slow, the senior .subalterns having 
eight ei;ii to twenty years' commissioned service and the senior 
cajitams sometimes thirty. The number ot olficers cm tin* active list 
is about 25,000. Tbe under olficers number about 84,000, 

The German army is organized in twenty- three army corjis, 
stationed and recruit i;d in the various jirovim'es and states as follows ; I 
Guard, Berlin (g(‘m*ral recruiting) ; 1 . Koiiigsberg (Fast Tru-ssia) ; j 
11 . Stettin (Pomerania) ; 1 1 1 . Berlin (Brandenburg) ; 1 \'. Magdeburg | 
(Prussian Saxony) ; V. I’osen (Poland and pari of Silesia) ; VT 1 
Breslau (Silesia) ; VH. Miinsler (Westphalia) ; VIH ('oblenz 
(Rhineland) ; IX. Altona (Hanse Towns and Schleswig- Holstein) ; 
X. Hanover (Hano\er) ; XI. Cassel (Hesse-Cassel) ; XIT. Dresden 
(Saxony) ; XITT. Stuttgart (Wiirtfemberg) ; XIV. Karlsruhe 
(Baden) ; XV. Strassbiirg (Alsace) ; XVI. Metz (Ixinaine) ; XVIL 
Jlanzig (West Prussia) : XVIH. Frankfurt -am-ivi.im (Hesse Darm- 
stadt, Main country) : XIX. Leijizig (Saxony) ; I. B.ivarian ("orjis, 
Munich; H. Bavarian Forps, Wurzburg; III. Bavarian ('orps, 
Nuremberg. The formation ot a XX. army corps out ot the extra | 
division of the XIV. corps at Colmar in Alsace, witli the addition of | 
two regiments trom Westphalia and drafts ol the X\'. and XVI. 
corps, was announced 111 nio8 as the tinal step of the programme for 
the period ioo()-joio. The normal comjiosition of an army corjjs 
on war is [a) statt, {h) 2 infantry divisions, each of 2 brigades (4 

’ Actually betw’een 1883 and iuo8 over five million recruits 
passed through the drill .sergeant’s h.imis, as well as perhaps 210,000 
one-y<*ar volunteers. 


regiments or 12 haitahous), 2 regiments oi field artillery (compiising 

0 batteries of fielil-guns and 3 of field lu^wilzeis, 72 pieci's in all), 
3 .squadrons of cavalry, t or 2 companies of piomiTs, a bridge train 
and I or 2 Ix'arei comj)auies; (r) corps troojis, 1 battalion rifles, 
telegniph troops, hiulge train, nmmimition columns, tram (siq>ply) 
battalion, held bal.ones, bearer eoiujiauies and field hosjiitals, tSic., 
with, as a rule, one or two baltenes ot heavy field liowitzers or 
monars and a machiiie gim grouj>. Hie remainder ol the cavalry 
and hor.se arlillery att.uhed to the army corps in peace goi*s m war 
to loiiu the cavtiliy diMsions. Ceitam corjis have an increased 
etfectivc ; Ihiis the (luard has a whole cavalry division, and the 1. 
corjis (Konigsbtu’g) has three divisions Several corps posse.ss an 
extra inlantry brigade of two 2-l)attalion legiiuents, hut tlie.se, 
unless .‘‘tationed on tlic frontiers, are gradually :d).sorl)ed into m‘w 
divisions and army corps In wav several anuv corjis, cavalry 
divisions and reserve divisions are groiqx'd m two 01 umi<' " armies,” 
and 111 jieaci- the army corps are divided lor purjioses oi superior 
contiol amongst .several “ aimy msj>eclioiis.” 

The cavalry is organized iii legiiuents oi cuira.ssicrs, di.igoons, 
laiicer.s, hussars and mounted iitles,’-’ the regiments having lour 
service and one <lej)ot squadions. Tioopers are armed with lance, 
sword and carbiui' (tor which in iqo8 the substitution ol a short rifle; 
w'lth bavonet was suggested). In peace time the highest permanent 
orgaiuzatifin is ilje brigade of two regiments or eiglil srjiiadrons, but 
in war and at inaiiceuvres divisions of three biigad«*s, w'lth horse 
artillery Jitlached, tire ioniu‘d. 

The infantiN (onsjsts ol 2i() regiments, mostly of llnve battalions 
<‘ach. TIu.se* an‘ numbered, apart Irom the eight (iiiard n giments 
and till* Bavai Kills, serially ilirouglioiit the army. Certain leginuuits 
are styled gieiiadiers and liisilit i.«. In addition there are eiglileeii 
chas.seur or nfle battalions [Jagn). 'llie battalion has alway s lorn 
com|)anK\s. each, at vvai strength, 250 strong. The armament 

01 the inlauirv i. the mod<‘l iSpS magazine rifle and bayonet (see 
Rjmf) 

The lield piuliidmg horse) artillery consists m ]>eace of 04 regi- 
ments subdi\‘i(i(‘d into ivvo or three groiijis [Abtcilnngcn)^ each ol 
two or three (» gun batteries. 'The fiekl gim in use is tlie ijuicK- 
iiring giui o6/N..'\. (set' Oronancf : Field lu/m foment '>). 

The loot aililleiy is intended lor sn*ge and tortress warfare, ami It) 
lurnish tlie lieavy artilltry ol the held army. 1 1 consists ol tortv 
battalions Mafinne gun detachments, rt'sembliiig 4-guii batteries 
and iioistti as artillery, were loimt'd to Hit* mimber ol sixteen in 
1004 -it)o(>. Tlu'St' art' mleiided to work with the cavalry divisions. 
Altervvards it was decidetl to loim atltliiitnial small giouj)S ol two 
guns each, le.ss lully lioised, to assist the iiil.intry, and a i-eitam 
number of the.se vveie created 111 ipt>() it>o8. 

Th»‘ ciigiut'ers are a lecliuita) hotly, nt>l toiiieriietl with held 
warlare 01 wqii the coiiiinaiid ol tioops. On tin' olhei haiitl, tht' 
pioneeis { 2 f) battalions) are assigned to the litld aimy, w'itli diilus 
coi lespoiitliug roughly to those ol lieltl ctunp.iiiu's K.E. in tlu* Biitisli 
service. Oilier Iminclies repie.sentttl m Gre.ii Biita.in by the Koy.d 
Kiigiiieers are kiiow'ii in Germany by the title ” « omniunic.ition 
troops,” and compn-.e railway, lel»‘gra|)h and .ursfiip and Italltion 
battailous. The 'I rani is chargetl witli Hit' duties of .suj»plv and 
liausjKirt. 'riiere is one battalion It) e.ich .irmy corjis. 

Remountb. —The ]>eace establishinent in horses is a|)proxiniate]\ 
ioo,ot>t>. Hor>es .serva* t'ight to iiim >eais in tlie artillery and nine 
to ten ill the tavalrv, alter vvliit li, in the a.ntnmn ol each yeai , they 
are sold, tind their jflaces taken by leinonnts. The latter an* bonglit 
at liorse-lairs and j>rivate s.iles, unbroken, ami sent to the 25 r. nioinit 
dejiots, whence, when lit lor the service, they are sent to Hit' various 
units, as a rule in the C'arly .summei Most ol the tavalry and 
aitillery riding horses come Irom I’riissia pioper 'I lit' Loljsh 
dislncts ju'oduce swift 1 InsSiir horses ol a seini-eastern tv j>e. I laiiov t*i 
IS second only to East Piiissia in onliiut ol horses Bav.ina, Saxony 
and Wuitteinbeig do not jiickIucc enough horses lor then own ainm s 
and have to draw on l‘ius.-,i.i 'Ihnli.-n thonsaml loin hiindied 
aiui lorty-tive young horses vvrre honghl by the army authorities 
during J007. riic' average' ]»rice was alioiit /51 lor held ailillerv 
draught horses, ^(>5 for lieav dianglil lioisc's, ami loi nding 

hoi ses. 

The military expenditure ol (.fi'rniaiiy, according to a comparative' 
table iiirmshed to the House ol ( omnioris l>y tin linlisli war oltice 
ill 1907, varic'd between /;F»,‘>do,ooo and 444,o«>o,f)On per annum 
111 the period 1899 1902, and l>etw'een /42, 000, 000 ami / 51,000,000 
pcT annum in that o I 1*105 1*109. 

Colonial — In lti*>d tiu'se, irn’s|M** live c)l the; briga*le of 

occupation tlu'ii maintained ni noitli (’Inna ami ol spt'cial remfou*'- 
nients .seal to S.W .\frica during Hie Ib rieio war, c*)ii>iste*l ol th*‘ 
(jCfman Fast Africa troojis, 22*> FaHOp*’ans and 147 ‘* njiUves ; the 
Cameroon Iroojis, 145 Eiirop*'.in and 1170 natives; .SMI. Afriinn 
troops, entirely Eurojx'aii ami normally consisting ol (>o() olfit<-is 

- I'hese last have a * ui i<^ns Instory. Th**y were formed from al)ont 
i8*|o onwards, by imliv idiial squadrons, tw'ooi Ihree b* ing >’ote*l *• icli 
year. O.stensibly raised for the duties ol mount ***1 or*i*Tli*‘s, at a 
lime wh*'n it woiikl have been impohlu. to ask openlv tor mon- 
cavalry, tln-y vv*ie littk- liy littlc' trained in real cavalry woik. 
then comliim'd ni provisional regiments for discijilniary purjio-jes 
and at last fraiikl}' * lassed as *:avalry. 
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and men active and a reserve of ex-soldier settlers ; the Kiao-Chan 
garrison (cliiefly marines), numbering 2687 oflicem and men ; and 
various small ])olice forces in Togo, New Guinea, Samoa, «S:c. 

ror^rc5ws.--The fixed defwices maintained by the German empire 
(apart from nav'al ports and coast dcfenci*s) belong to two distinct 
epochs in tin- military policy of tlie state. In the first period 
(roughly 1871-1800), which is characterized by the development of 
the offensive* spirit, tJie fortresses, tjxcept on the French and Russian 
frontiers, were n*diired to :i minimum. In the interior only Spandan, 
Tiistrin, Magdeburg, Ingolstadt and TTlm were maintained as 
dolcmsivc supporting points, and similarly on the Rhine, which 
was formerly studded with fortresses from Basel to Kmmench, the 
defences were limited to New Breisiich, Germersheim, Mainz, 
Coblenz, Cologne and VVesel, all of a “ barrier '* character and not 
organized specially as centres of activity for field armies. The 
French frontier, and to a less extent the Russian, were organized 
offensively. Metz, already surrounded by the French with a girdle of 
iorts, was extended and completed (see Fortikication and Steok- 
craft) as a great entituTchcd camp, and Strassburg, winch in T870 
possessed no outlying works, was similarly expande<l, though the 
latter was ^^^a^dcd an instrument of defence more than of attack. 
On the Russian trontier Kdnig .berg, Danzig, Tlioni, Posen, Glogau 
(and on a smaller scale Boyt'n m East Prussia and Graudenz on the 
Vistula) w(;re modernized and improved. 

From t8oo, however, Ciermany began to pay more attention to 
lier fixed delences, and in flm next years a long line of fortification.*', 
came* into existence on the French frontier, fhe positions and strength 
of which were regul.ited with special n-gard to a new strategic 
diS])Osition of the field armn-s and to the number and sites of the 
“ .strategic railway stations " which were constructed about fhe 
same linn-. Tliii.s, the creation of a new series of forts extending 
from 'rinonville (DiedenUofeii) to Metz and tlience south-eastward 
was cou])leil with thi- construction of twelve strategic railway 
stafioiis between ('ologne and llu Belgian frontier, and later — the 
so-called “ fundamental plan ” of o]irrations jigainst France having 
apparently undergone modificalion m consequence- of changes in the 
foreign r(‘lalioiis of the German government — an iniinense strategic 
lailway station was undertdeen Jit Saarburg, on the right rear of 
Thionville and will .iway frem the I'Ycnch trontier, and many mi- 
|)ortan,l new woiks both of iortification anvl of milway construction 
were begun in llpp(‘i .\lsace, between Colmar and Basel. 

The coust defi-in.c-s mclude, besides the groat naval ports 
of \Villielmsbciv(-n on Ibc North Sea and Kiel on the Thiltic, 
Ikin/.ig, Pillau, Meiiiel, I'Ticdrich.soj t, Cuxliaven, C.ccstemhnde anti 
^ ^vlneIlhind(•. (C. F. A.) 

— The Gormiui na\y is of reronl origin. In 1848 the 
German people urged the eonstruetion of a fleet. Money wus 
collected, and a few nicn-of-war were filled out ; but these 
were subsequently sold, the (icrmiin (federal council) 

not being in sympathy with the aspirations of the nation. Prussia 
however, iiegan laying the foundations of a small navy. To 
meet the difficulty arising from the want of good harbours in 
the Rjiltir, a small extent of territory near Jade Ray was bought 
Irom Oldenburg in 1854, for the purpose of eslabli.shing a war-jiort 
there. Its eonstniction w'as completed at enormous expense, 
and it was opened for ships by tlie emperor in June i86p under 
the name of Wilhelmsluivcn. In 1S64 Prussia, in annexing 
ilolsifin, obtained possession of the excellent port of Kiel, 
which luis since been strongly fortified. From the time of thc- 
forinalion of the North German Confederation the navy has 
bclong(*d to the eommoti federal interest. Since ist October 
1867 all its ships have carried the same flag, of ihe national 
colon ns- -black, white, red, with the IVussian eagle and the iron 
cross. 

From 1848 to iSbS the increase of the na\y was slow'. In 
1851 it consisted of 51 vessels, including 36 small gunboats 
of 2 guns eadi. In i8(>8 it consisted of 45 steamers (including 
2 ironclads) and 44 sailing vessels, but during the various wars 
of the period 1848-1871, only a few minor artion.s were fought 
at sea, and for many years after the French War the tlevelopnient 
of the navy did not keep pace with that of the empire's com- 
mercial interests beyond the seas, or compete seriously with 
the nav.d power of possible rivals. But towards the end of the 
19th century Gertnany started on a new naval policy, b}^ w’hich 
her fleet was largely and rapidly increased. DeUiils of this 
development will be found in the article Navy (see also History 
below', i7^/ fiv,). It will be sufficient here to give the statistics 
relating to tht- beginning of the year 1909, reference being made 
only to ships effective at that date and to ships authorised in 
the conslnivtion programme of 1907 : 


Modem Ixittlesbips ... 20 effective, 4 approaching completion. 

Old tiattlc.ships and coast 

defence ships .... 11 effective (4 non-cftective). 

Armoured cruisers ... 9 effective, i approaching completion. 

I^rotecled cruisers 31 effective, 2 approaching completion. 

Torpedo craft of modem 

types 130 effective, 3 approaching completion. 

Administratinti . — In 1889 the administration was transferred 
from the ministry of w-ar to the imperiiil admiralty {Reichsmarineafnt)^ 
at the head of wliich is the naval secretarj'^ of state. The chief 
command was at the same time separated from the administration 
and \'csted in a naval officer, who contiols the movements of the 
fleet, its personnel and training, w^hilc the maintenance of the arsenals 
and dockyards, victualling and clothing and all matters immediately 
affecting the mathiely fall wnthin the province of the secretary of 
state. The navy is divided between the Baltic (Kiel) and North Sea 
(Wilhelmshaven) stations, which are strategically linked by the 
K.ii.scr Wilhelm Canal (opened in 1895), acro.ss the Schleswig-Holstein 
jH'iiinsula. Danzig, ('ux haven and Sonderburg have also been 
made naval liases. 

Persmiyiel. -The (b*rman na\y is manned by the obligatory s(?rvice 
of the essentially maritime ]^opiilation— such as Sculors, fisliermcn 
and others, as w'cll as by volunteers, who elect for naval service in 
prt ference to that in the army. Jt is estimated that tlie total 
.seafiitiiig population of (brmany amounts to 80,000. The activ'i- 
naval personnel was, in 1906, 2631 officers (including engineers, 
marines, medical, Ac.) and 51,138 iinder-oflicers and men, total 
53,769. In addition, there is .a reserve of more than 100,000 ofheerN 
and men. (P. A. A.) 

Finance., Tlte imperial budget is voted every year by tlie 
Reichstag. The “ extraordinary funds,” from which considerable 
.sums appear annually in the budget, were created after the 
Franco-Gcmian Mar. Part of the indemnity w'as invested 
for definite purposes. The largest of these investments served 
lor paying the pensions of the invalided, and amounted originally 
to £28,000,000. F/very year, not only the interest, but part 
of the capital is expended in paying these pensions, and the 
capital .sum was thus reduced in 1903 to £15,100,000, and in 1904 
to £13,200,000. Another fund, of about £5,200,000, serves 
for the construction and armament of fnrtn*sses ; while 
£6,000,000, known as the Reirlishricgsschalz—or “ M^ar treasure 
fund ” - is not laid out at interest, but is stored in coined gold 
and bullion in the Juliusturm at Spandau. In addition to 
these, tln‘ railways in Alsace-Lorraine^ which France bought 
of the Eastern Railwaj’ Company for £13,000,000, in order to 
transfer them to the control of Ciermany, are also the properly 
of the empire, 

l.)uring the years 1908 and 1909 considerable public discussion 
and political activity w'cre devoted to the reorganization of 
Gennan imperial finance, and it is only possible here to deal 
liistorically with the yKisition up to that time, since further 
developments of an important nature were already foreshadowed. 

In 1871 the system accepted was that the imperial budget 
should be financed .substantially by its reliance on the revenue 
from what were the obvious imperial resources- -customs and 
c.xcise duties, stamp duties, post and telegraph receipts, and 
among minor sources the receipts from the Alsace' J^orraine 
railways. But it was also provided that, for the purpose of 
deficits, the states should, in addition, if required by the imperial 
minister of finance, contribute their quotas according to popula- 
tion — Mairikular Beitragr. 1 1 was not expected that these would 
become chronic, but in a few years, and emphatically by the early 
'eighties, they were found to be an essential part of the financial 
system, owing to regular deficits. It had been intended that, 
in return for the Mairikular jBcY/mge, regular a.ssignmcnts ( fJ/w- 
weissimgen) should l)C returned to the states, in relief of their 
own taxation, which would practically wipe out the contribution ; 
but instead of these the Vbenceissmigen were considerably less. 
Certain reorganizations were made in 1887 and 1902, l)ut the 
excess of the Mairikular Bcitrage over the Vhenveissimgen con- 
tinued ; the figures in 1905 and 1908 being as follows (in millions 
of marks) : — 



MatrikuLir' 

Beiti'iigo. 


t''))t'rwf-issungcn. 


i 


1905 213 

1908 340 


189 

>‘>5 


Excess. 


24 

L50 


1 
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These inures show how natural it w as to desire to relieve the 
states by increasing the direct imperial revenue. 

Meanwhile, in spite of the “ matricular contributions," the 
calls on imperial finance had steadily increased, and up to 1908 
were continually met to a large extent by loans, involving a 
continual growth of the imjjerial debt, which in 1907 amounted 
3643 millions of marks. The imperial budget, like that of 
most European nations, is divided into two portions, the ordinary 
and the extraordinary ; and the increase under both heads 
(especially for army and navy) became a recurrent factor. A 
typical situation is represented by the main figures for 1905 and 
1906 (in ttiillions of marks) : 



Kxjicndiluie. 1 

KvtrM.- 

Revenue. 

Rjiised by ! 


Ordinary. 

ordinary. 


Jo<in. 1 

1 

1905 

•2002 



341 

j iqob 

■2 '57 

-.L 5 

21 1 8 

258 


The same proc.css went on in 1907 and 1908^ and it w'as 
necessarily recognized that the method of balancing the imj)erial 
budget by a regular increase of dcl)t could not be satisfactory 
in a country where the gei'crai increase of 

WTalth and taxable capacity had meanwhile 

lieen conspicuous. And though tJu' main i 
proposals made by the government for new | 1 Hanks, j 

taxation, including new direct taxes, resulted <0, I « 1 

in a parliamentary deadlock in 1909, and led | ^ 

to IVince von Hiilow's resignation as chancellor, ' ^ 

it was already evident tluit some important | loojj j o 

re(’»rganization of the imperial financial swsiem ' | 

W’as inevitable. 

Currency. The ('k rtnan empire adoiited a goM 
cnrrciicy by the law of the 4th of l)<eeml><*r . ' ■ 

1871. ' Subsajuciillv the old local coinages . liauks. ' 

(Lan(lesmiiHr.vn) !»egan to be called in and r<'- 
])laee(l by new gold and silver coins, 'flu* old gold . - - - 

coins, amounting to Cn35o,oo<), liad been called in | 1 ” 

as <*arly as 1873 ; and the old silver coins have j I 7 

.since been successivels' put out ol circul.it ion, so | 

tJiat none actually reimims as legal lender but the , j I 

tlialer (3s), 'file currency rel<>rm \v.i.s ;il Jiisl , | ^ 1 

facilitated by the h'rencli indemuitv, a great p.irt 
<4 which was paid 111 gold. But later on that metal became scarcer; 
the Ia)n<loii gold prices ran higher and higher, wiiile silver prices 
declined. The average- rate pei ounce ol .staiidaid .sib'er in tSoO- 
1870 w.'is 0(r§d , in fann.'iiy 1875 only in July 187/* as low as 

40d. 11 rose m Jannaiv 1877 to 57{d., but again declined, and in 

September 1878 it was 5oJd. While the ^rrojuirtion of like weights 
ol line gold and line .silvei in 1860 1870 averaged j to i5'55. it was i 
to 17*70 in 1S7O, 1 to 17*18 in 1877, and, m inoj, m coiiseqnerira* 
ol the lieavy fall in silver, the ratio became as mm li as 1 to 30, 
By the currency law* ot the ()tli of jiilv 1873, the ])resent coinage 
sy.sl(‘m w.is e.stabhshed and remain*^’, with certain nnnor iiKKlifn a 
tions, now ni force as then introduced. The unit is the mark (i 
shilimg)- the tenth part of the iiiiperial ge/t/ nuu (Kione-- ciown), 
ol which last ijol are ^.truck Ironi a pound (4 pure gold. Jk*sides 
these ten-mark ]neces, liierc aic Dojipelkronen (doubh* crowns), 
al)out etimvalent in value to .an Rnglish soveieigu (the average i.ale 
of exchange being 20 marks qu pfennige per /i .sterling), and, 
lormeiiy, h.all ctowiis (halbe Kronen --- 5 nuirics) m gold wi ie also 
issued, i)ut they liave liecn withdrawn iiom circulation. Silver coins 
are 5, 2 and l mark piece.s, equivalent to 5, 2 .ami i shillings re.sjiec 
lively, and 30 ]ifennigc pieces ■ 6d. Nickel coins are 10 and 5 
pfennige pieces, and there are bronze coins ot 2 ami i pfennige. 
Tlie system is decimal ; Ihns too jifemuge-- r mark, itKH> pfennigi- - 
the gold krone (or crown), and id. English amounts loughly to 8 , 
pfennige. 

Hankiiif '. — A new blinking kuv w'as promulgated for the wdiole ; 
empire on the i^tli of IMarch 1875. Before that date tliere exisbal 
thirty-two banks with the privilege of issuing note.s, and on the 3J.st , 
of December 1872, j 07, 100,000 in all w^as in circulation, /z 5, 100,000 
of that sum ln'ing uncovered. The banking l.iw was designed to ! 
reduce this circulation of notes ; /. 19,2 50,000 w.is fixed as an aggro- j 
ga1<‘ maxitniim of uncovered notes of the lianks The ])rivate banks j 
were at the same time obliged to erect branch ollices m Biulin or ! 
Frank Jort-on- Alain for the payment of their notes. In comsequeme ; 
of this R'gulation numerous lianks resigned the jirivilegc of issuing ! 
notes, and at present there are in Germany but the following private j 
note banks issuing pnv.ale notes, viz. the Bavarian, tht* Saxon, | 
the Wurttemberg, the B.aden and the Brunswick, in addition to the ' 


Imperial Biiuk. The Inqiericil Bank (Keichsliank) ranks f.ir aboi e 
Uie others in importance. It took the place ol the Briissian Bank 
in 1876, and is under the .superintendence and management of Uie 
empire, wliich shares m the i)U)lits. Its head otlice is in Bejrlin, and 
it IS entitled to erect branch ottices in any jiarl of the empire. It 
has a capiUil of 3^9,000,000 divided into 40,000 shares of /150 e.icli 
pd 6o,oof> .shares of £30 each. The Imperial Bank is privileged io 
issue bank-notes, wdiicli mu.st be covered to the extent of is. ^cl. in 
coined money, buUion or bank-notes, the remainder m bills at‘ short 
iiight. Uf the net piolits, a dividend ot 3J is hrst javable to the 
sliareholders, 20% of the remainder is tlau^^teIred to the reserve 
until tliis has reached a total ol iifOoOfkK)o^ and of the remainder 
again a quiuler is aj>portioncd to the sliareliolders and three-quarters 
falls to the imperial exchequer. It the net prutits do not reach 
Ike balince must be made good Irom the leservt-. J’nvate 
note banks are not eiiifiowered to do business outside the state 
which has conceded them the privilege to issue notes, except under 
cerUin Iimitatioii.s. One of the.se is that tln v agree that their 
privilegt to issue private notes may be withdrawn at one yeaTs 
notice without compensiition. But this condition has not* been 
intorced m the c.'ise of sin h banks as have agreed to .accept as 
Imulmg the official rale ot discount ot the Ueichsliaiik after tin.-: h.is 
n‘ached or when it cxeeeds 4 At other tmn s they are not to 

diseonnl at more than ,} "J, below the olheiai mte of the Rri^lisl>.mk, 
or 111 case tin- Reichsb.'ink iiseli discounts at a low'er rate tli.in the 
official late, ai niori* tli.an I l>elow that r.ile. 

'ihe following table .sliows tlie tm.iiicial condition ol the note- 
issuing banks, m thousands ol marks, o\i i .1 leim of years : 

Liabilities. 


Tapital. j 

R(‘scuve. 

.Notes ill 
j ('ircukitieui 

. ..| ; 

Total, including | 
ollie i Luibihties 

2ic),072 ; 

48,320 

1 1,313,855 

2,237,017 1 

231,072 

54,001 

. 1.34.S, !3'> 


2:0,000 

50,bf>l 

' 1,371,^8: 

2, 

2l^»,OOe' 

Oo, 1 3 1 



2 1 0, 000 


L-133.121 

L'.78,8t5 


1 s‘;r/s 


('oin ancl 
Bullion 

< Nide-, ol Sl.ite 

1 tiiiel otlic-i Baiik.s 

Bill. 

Tol.il j 

— 

^ _ 

— 

- 

Scitge.^o 

1 5 BOU 

1,03'),.)*), 

2,2pi.=,fM 

<»*/ ,202 

00,770 

«l<»o,«) 5 (, 

2, fO(),^ 5 S 

1,052,391 

.51,38.1 

, c^ol,.p>S 


073,053 

i 5 -b‘i.D 

1 O84,e,o| ■ 

2, 35^5 • ‘ 

990,001 

• of>, ^72 

I 047,358 I 

2,370.2 n 


The total turnoi'M* (»f tin* Tmj-M'nal Tkiuk w'as, m the lost ye^arol its 
jonnuation, ij milliani.s pounds sfeilmg; and, m i 8 «|(>, milliards. 
Eighly-tive per cent ol its liiink-noles have been, 011 the averag*-, 
co\<*red by met.al n'stuve 

I li(‘ tot.'d v-.'ilue of siKi'i coins is not lo e xceed 10 marks, and lli.il 
I of copjier and unkid 2 .( in.irks ])ei hi*ad ol the ])Ofiulation. While 
I till* coimige of silver, nickel and coiiper is rc'served to the state, 
I Hie coinage ol gold jiieces lan lie nnd<i taken by the slate lor the 
: aeeimnl of juiv.ile iiuhviduals on payment ol a fixeil < liaige Tin- 
i com.nge l.akes ])l;iec m tlu* six mint*' 1 » longing to the various sfa.tes 
I thus Berlin (Ihussia), Miinieh (Havan.'u, Dres«lni {m lln* Mnhlenei- 
' liutle near Knufierg, Saxonv), Stnllgait (Wiirtieml»e’g), Karksnihe 
I (lUdeu) and Hamburg (ior tlie slate ot I lambing). Ol tin- thaler.s, 
I the Veieiu^IJialei , (omed until 18^)7 m Austria, wa . by ordinance ol 
i the Bimd(‘.srat declared illeg.il Ii-ikUt f-inee the 1 st of jann.'iry iqov 
j Xo one can be compiled to aciept nunc tiian 20 nuiiks in silva i in* 
I more than 1 mark m nick>-] and copper eom . lnit,on llieothei liand, 
the Imperi.il B.'iul; accejits mqxTial silver com m j>a\nient to any 
I amount. 

I The tot.al xaliie of thalers, which, wuth the exception eif the 
Ve ?viiistli.ili-i , are leg.il tendei, wms estii.i 'icrl m iSq.j at aiiont 
3^20,000, OoeJ. 

Biri.joctRAI’HV.-- C otta, Dentschlands lUtdeu (2 vols., 1H53) ; II. .\ 
Daniel, Deutschland (189O) ; |. Kiitze-n, />/'/> drutsihe Land (BM*sl'in, 
1900); Von Kloden, ('jcapjaphisihcs IIcDidlauh, vol. n. (1875); 
Ct Neumann, Da.s deulsihe Reuh (2 veils , 1874) ; O. Brunekciw, Dir 
Wahnpldlze des drutsi hen Ken hes - atif (• ritnd drt amthohrn hi ateriahen 
heaybetiet (new <*el., BeTlin, 1897); Ilandbiuh der \\ nlst haflsfiimde 
Deut.^i hlaads (.j vols , I.t‘ip/ig, i«)oi RK'S) , (niiluiis( hri f^eneulo^iahey 
Ilo/kaletider auf das Jatn f(ioth.'i) ; V. von W. Keil, Nenniaiuis 

Ortsle'iikon des dtatsdint KeiLhes (3rcl <‘el., Leipzig, 18114); Me v«-i, 
KonversfUions-Lexihon (1*102 .se,)c|.) ; Brockhaus, Knin^salumu- 
Lexikon (lejoo st^ejcj.) ; J. Kuischner, Staais- Hof- und Kommuntd- 
handbuoh des Kruhes und do lunzehlualcii (l.eij)zig, leioo) . J*. H ige, 
Grundtiss do dcutsihen Staats- and Kcihlshunde (Stutlg^ut , 190b), 
and for .st.atisfic al matt* r chiefly the tollenviug- ('oitrnlhlntt fiif 
das deutsche Keith. Heraus^r^ohen ini Km hsamt dei innern (Jierlin, 
1900) ; Die deutsche Atniee iivd die kaisoluhe Marine (Hculin, 18.S9) ; 



828 


GERMANY 


[ARCHAEOLOGY 


Gewerbc uMd Handel im deiitsrhen Reich nach dev gewerblichen 
ItetrieMzdhlmigy vom 14.. Jum (Berlin, i8qg); Handbuch fur 
das dentsihe Reich auf das Jnhr t()Oo^ bearbeitet im Reichsamt der 
lanem (Berlin); Handbuch fut die deutsche Handelsmarine auf das 
fahr igoo\ Stutistik des deuisthcu Reiths^ jniblishod by the Kaiser- 
liches Stalistisi hes Ami (mcluflmg trade, navigation, criminal 
statistics, sick insurance, &(' ) ; Staiistischcs Jahrbuth fiii das deutsche 
Rciih (Berlin, Hjob) and Vicrteljahrsheftc fur Staiistik des deutsche n 
Rruhs (nn lnding census returns, commerce and railways). Sec also 
among ICnglisli jiublicalious on geografihical and statistical matter: 
Annual Statement of the Trade of the Vmted Kingdom with Foreign 
Countries and liiitish Possessions for the Year tSf^Q (l^mdon, looo); 
and G. G*. Chisholm, Europe^ b<*ing vols. 1. and ii. of Stanford's 
Compendium of Geography and I'tavel (London, i8yo and 1000). 
The fullest general account ot the geology of Germany will be found 
m K. Lepsins, (icologic von Deutschland und den angrenzenden Gebieten 
(Stuttgart, first volume completed in i8ij2). Shorter descriptions 
will b(‘ found in 1£. Kayser, Lehrbuch dcr geologischen Formations 
kunde (Stuttgart, English eclition under tin* title Text book of Com- 
pat alive Geology), and H. Credner, llemente der Geologic (Leipzig). 

ARrHAEOLOtiV 

PVom an archaeological point of view (lormany is very far 
from being a homogeneous whole. Not only has the develop- 
ment ol the south difTercd from that of the north, and the west 
been subjected to other influences than those affecting the east, 
but even where the same influences have been at work the period 
of their operation has often varied widely in the different districts, 
so that in a general sketch of the whole country the chronology 
can only be a very rough approximation. In this article the 
dales assigned to tiu* \ arious periods in south (Germany are those 
given by Sophus Midler, on the lines first laid down by Montelius. 
As regards north (Germany, Muller puts the Northern Bronze age 
500 years later than the Southern, but a recent find in Sweden 
bears out Montelius’s view that southern influence made itself 
rapidly felt in the North, riu; conclusions of Montelius and 
M filler are disputed by W. Ridgeway, who maintains that the 
Iron age originated in central Europe, and that iron must con- 
secjuently have been worked in those regions us far back as 
r. 2000 n.c 

Older Valaeohthir Period. 'Fhe larliest traces of man's 
handiwork arc found either at the end of the pre-Glacial epoch, 
01 in an intcr'Glacial period, but it is a disputed point whether 
tlie latter is the first ot a series of siu'h periods. A typical German 
lind is at 'Jaubach, near Weimar, where almond-shaped stone 
w'edges, small flint knives, and roughly-hacked jiieces of porphyry 
and (juartz are found, together with the remains of elephants. 
J’hrrc are also bone implements, which arc not found in the 
earliest periods in France. 

/ \ilaeoUthie Ti ansilnm Period{Sol litre). — More highly developed 
lorms are found when the mammoth has succeeded the elephant. 
Implements of chipped stone for the purposes of boring and 
serajiing suggest that man worked hides lor clothing. Ornaments 
of perlorated teeth and shells are found. 

Later Palaeolithic Period (La Madeleine). — 'I'he next period is 
marked by the presence of reindeer. In the Hohlefels in the 
Swabian Achthal there is still no trace of earthenware, and we 
find the skull of a reindi*er .skilfully turned into a drinking-vessel. 
Saw's, needles, awls ami bone harpoons are found. It is to be 
noticed that none of the (ierman finds (mostly in the south and 
west) show' any liai'es of the highly developed artistic sense .so 
ehaiacteristic of the dwellers in hVance at this period. 

J'lie ga}) in pur knowledge of the development of Palaeolithic 
into Neolithic civilization has recently been partially filled in 
by discoveries in north Germany and France of objects .sliowing 
rather more developed forms than those of the former period, 
but still unaccompanied by earthenware. It is a disputed point 
whether the introduction of Neolithic livili/ation is due to a new' 
ethnological element. 

Meidithic Age (in south Germany till r. 2000 n.c.V - Neolithic 
man lived under the same climatic conditions as prevail to-day, 
but amidst forests of fir. He shows ad^ance in even,' direction, 
and by the end of the later Neolitliie period he is master of the 
arts of pottery and spinning, is engaged in agricultural pursuits, 
owns domestic animals, and makes weapons and tools of fine 
shape, either ground and polished or beautifully chipped. 


Traces of Neolithic settlements have been found chiefly in the 
neighbourhood of Worms, in the Main district and in Thuringia. 
These dwellings are usually holes in the ground, and presumably 
had thatched roofs. Our knowledge of the later Neolithic age, 
as of the succeeding periods, is largely gained from the remains of 
lake-dwellings, represented in Germany chiefly by Bavarian 
finds. The lake-dwellings in Mecklenburg, Pomerania and East 
Prussia are of a different type, and it is not certain that they date 
back to the Stone age. Typical Neolithic cemeteries are found at 
llinkelstein, Alzey and other places in the neighbourhood of 
Worms. In these graves the skeletons lie flat, while in other 
cemeteries, as at Flomborn in Rhine-Hcssen, and near Heilbronn, 
they are in a huddled position (hence the name Hockergrdber). 
Necklaces and bracelets of Mediterranean shells point to a (*on- 
siderable amount of commerce. Other objects found in the 
graves are small flint knives, stone axes, flint and lumps of pyrites 
for obtaining fire, and, in the wmmen's graves, hand-mills for 
grinding corn. The earthenware vessels usually have rounded 
bottoms. The earliest ornamentation consists of finger-imprints. 
1 -ater we find tw'o periods of zigzag designs in south Germany 
with an intermediate stage of spirals and w’avy line.s, while in 
north and cast Germany the so-called string -ornamentation 
predominates. Towards the end of the period the inhabitants of 
north Germany erect megalithie graves, and in HanoN’er especially 
the passage -graves . 

Bronze Age (in south Germany from r. 2000-1000 n.c.).— In 
the later Stone age we note the oc casional use of copper, and then 
the gradual appearance of bronze. The bronze civilization of the 
Aegean seems to have had direct influence along the basins of 
the Danube and Elbe, while the culture of the western parts of 
central Germany was transmitted through Italy and Trance. 
No doubt the pre-eminence of the north, and especially of Den- 
mark, at this period, was due to the amber trade, causing southern 
influence to penetrate up the basin of the Elbe to Jutland. The 
earliiT period is characterized by the practice of inhumation in 
barrows made of clays, stones or sand, according to the district. 
Bronze is cast, whereas at a later time it shows signs of the 
hammer. From the finds in Bavarian graves it appears that the 
chief weapons wc^re the dagger and the long pointed Palstah 
(palstave), while a short dagger fixed like an axe on a long shaft 
is characteristic of the North. I’he women wore two bronze 
pins, a bracelet on c'ach arm, amber ornaments and a necklace of 
bronze tubes in spirals. One or two vases arc found in each 
harrow', ornamented with finger-imprints, “ string ” decoration, 
^'i‘. The later period is eharaclerized by the practice of crema- 
tion, though the remains are still placed in Imrrows. Swords 
make their appearance. The women wear more and more 
massive ornaments. T'hc vases are highly polished and oi 
t:legant form, w'ith zigzag decoration. 

fJallstati Period (in Germany 8th- 5th century n.c'.). Tlic 
llallstalt stage of culture, named after the famous cemetery in 
upper Austria, is marked by the introduction of iron (see 
liAi.LSTArr). In Germany its centre is Bavaria, Baden and 
Wiirttemberg, with the 'riiuringian forest as the norlhern 
boundary. In Brandenburg, Lusatia, Silesia, Posen and Saxony, 
w'hcre there was no strong Bronze age tradition, Hallstatt in- 
fluence is very noticeable. In ^^•t•st Prussia the urns with hum.in 
faces deserve notice. The dead are either buried in barrows 
or cremated, the latter especially in north and east German}’. 
In Bavaria both practices are resorted to, as at Hallstatt. Tlie 
pottery develops beautiful form and colour. Fibulae, often of 
the “ kettle-drum ” form, take the place of the Bronze age pin. 

La Tenc Period (4th-ist century n.c.). — Dow'ii to this time there 
is very little evidence concerning the racial affinities of the popula- 
tion. When our records first begin the w'cstern and southern 
piortions of Germany seem to have been inhabited by Celtic 
peoplcs( sec below Ethnography ”). Ea Tene, in Switzerland, has 
given Its name to the period, of which the earlier part corresponds 
to the time of ( eltic supremacy. It is interesting to note how 
the Celts absorb Roman and still more Greek culture, even 
imitating foreign coins, and pass on their new arts to their 
Teutonic neighbours ; but in spite of the strong foreign influence 
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the (Celtic civilization can in some sort be termed national. 
Later it has a less rich development, betraying the political 
decay of the race. Its centres in Germany are the southern 
districts as far as Thuringia, and the ^'alleys of the Main and Saar. 
The ornamentation is of the conventionalized plant type : gold 
is freely used, and enamel, of a kind different from the Roman 
enamel used later in Germany, is applied to weapons and orna- 
ments. Cliariots are used in war, and fortified towns are built, 
tliough we must still suppose the houses to have consisted of a 
wooden framework coated with clay. In these districts La T^ne 
influence is contemporary with the use of tumuli, but in the 
(non-Celtic) coast districts it must be sought in urn-cemeteries. 

Roman Period (from the ist century a.d.). — The period suc- 
ceeding to La T^ne ought rather to be called Romano-Germanic, 
the relation of the Teutonic races to the Roman civilization 
f icing much the same as that of the ( elts to classical culture m 
the preceding period. The Rhine lands were of coiir.se the centre 
of Roman civilization, with Roman roads, fortresse.s, stone and 
tiled houses and marble temples, lly this time the Teutonic' 
peoples had probably acquired the art of writing, though the 
origin of their national (Runic) alphabet is still disputed. The 
graves of the period contain urns of earthenware or glass, 
cremation being the prevalent practice, and the objects found 
include one or more coins in accordance with Roman usage. 

Period oj Naf zonal Migrations (a.d. 300 500). 'Die grave-finds 
do not bear out the picture of a period of ceaseless war painted 
b>' the Roman historians. On the contrary, weapons are seldom 
found, at any rate in graves, the objectf in which bear witness 
to a life of extraordinary luxury. Magnificent drinking-ves.sels, 
beautifully ornamented dice and draughtsmen, masses of gav 
bejids, are among the commonest gra\ e-find.s. A peculiarity 
ol the period is the development of decoration inspired In 
animal forms, but becoming more and more tortuous and fan 
uistic. Only those eastern parts of Germany w'hich were now 
uccLipied by Slav'onic peoples remained uninfluenc'od Iw this rich 
civilization. 

The Meroinngian Period (a.d. 500-S00) sees the completion 
of the work of converting the German tribes to ('hristianity. 
Reihcngrdher, containing objects of value, but otherwise like 
modern cemeteries, with the dead buried in rows (Rezhen), are 
found over all the Teutonic jnirt of Germany, but some tribes, 
notably the Alamanni, seem still to have buried their dead in 
barrows. Among the Franks and Ilurgundians we find mouD- 
lithic sarcophagi in imitation of the Romans, and in other 
districts sarcophagi were constructed out of .several blocks ol 
stone — the so-called Plattengiaher. The weaj^ons are the sfyatha, 
or double-bladed German sword, the sax (a short sword, or 
long knife, semis paihiunz), the knife, shield, and the favourite 
German axe, though this latter is not found in Bavaria. The 
ornaments are beads, earrings, brooches, rings, bracelets, drc., 
thickly studded with i)recious stones. 

AiJTHORiTiiiS. — S. Muller, Urffcschuhte (1003), and 

Ttcroynamentik (1881) ; (). Moiilclius, “ Chroiiologu* tier Hionze 
z« il in N. l)<*utscliland und Skaudinavien,'' in An hie fur Aothn? 

vols. XXV. and xxvi. ; M. Iloernes, Urf'cst Im lite des Mcnschrit 
(1S02), and Der dtluviale Meusch in Rnrof^a (1003) ; M. Much, 
Kupferzeit in Europa (1893); K. Munro, J ake-dwellzn^^ of Europe 
|i8<jo); J. Naue, Uronzczeit in Obet liayern (1804); O. 'I ischler, 
Ostpreiissisihe Altertiinier (lOfJ-J) ; R. Virchow, tUtcr Himenf’vabei 
and Pfahlhauten (t806); J. Mestort, Urnen/rirdhofe in Srhlesivif^ 
Holstein (188O) ; A. Lissaiicr, Prdhistorische Dcnkmdler Preussens 
(1887) ; 1 . TTndset, Ersles Auftreten des Eisens m N. Europa ^1882) : 
L. Lindcnschmit, Handhuch der deutschen Aliertumskundc, 1. (j88o- 
1880) ; and W. Ridgeway, Early Age of Creea:, i. (h^oi). Also 
articles by the a!)Ove and others, chiefly in Zeitsehrift fur Ethnologic 
{J^erXin) \ Afchiv fiir Anthropologie (Brunswick); Globus (Bruns- i 
wick): Westdeutszhe Zeitsehrift (Trier); Sehriften der phvsikalisch- | 
okotiomischen Gesellsihaft (Konigsberg) ; Xarhrii hten uf/er deutsihe 
AUeytumsknnde (Berlin) ; Verhandl ungen del Berliner Gesellsihaft 
fuf Anthropologic^ S:c. ; Bcitrdge zur Anthropologic Bayerns {^\\\n\vA\) ; 
and Zeitsehrift fiir deutsches Altertum (Berlin). (B. S. P.) 

Ethnography and Early History 

Our direct knowdedge of Germany begins with the appoint- 
ment of Julius Caesar as governor of Gaul in 59 b.c. Long 
before that time there is c\ddence of German communication 


with southern civilization, as the antiquities prove, and occa- 
sional travellers from the Mediterranean had made their way int(» 
those regions (e.g. Pytheas, towards the end of the 4th 
centuiy’^), but hardl>' any records ot their journc\'s sur- 
viye. The first leutonie peoples whom the Romans are oerawm" 
said to have encountered are the ( imhri and Teuloni, 
probably from Denmark, who invaded Illyria, Gaul and lta)\ 
towards the end of the 2nd century n.c. \\ heu ( ac.sar arri^ed 
in Gaul the westernmost part ot what is now Germany w’as in 
the po.ssession of Gaulish tribes. TTie Rhine practicallv formt‘d 
the bouTidai*)' between Gauls and Germans, though one Gaulish 
tribe, the Menapii, is .said to have been fixing b<‘\nnd the Rhine 
at its mouth, and shortly before tlu* arrival of (aesar an in\ading 
tone of Germans had seizt'd and s(*ttled iXown in what is now 
Alsace, 72 H.r. At this time the Gauls weie being pressed by 
the Germans along the whole frontier, and several ol ( aesar's 
campaigns wer* occiipieil with operations, either against the 
Germans, or against Gaulish tribes set in motion by the Germans. 
Among thest* we may nu'ntion the campaign ol his first year ol 
oflice, 58 n.(’., against the German king AruAistiis, wdio led the 
movement in Alsace, and that ol 55 n.c'. in which he (‘Xfullcd 
the I'sipetes and 'li'iieleri who had erosstd llie lower Rhine. 
During the period of Caesar's government he sueeeeil(‘(l in 
annexing Ih^ whole ol (iaul as lar as the Rhine. (For the I'am 
paigns .see Cak.sar, Ji lu s.) 

After peace had been established m Italy by .Augustus, 
attempts were made to extend the Roman finntier beyond the 

Rhine. The Roman prince Nero Claudius J irusus (i/.v.) 

, ' II- III I ne cam- 

in the year 12 H.c. annexed what is now the kingdom pnigns of 

of the Netherlands, and eonstrueted a caii.il (l'ns;„i other 
l)ru.siana) belwet'ii ihe Rhine and the lake ITevo 
(Laciis Flevus), whiiTi partly e(>rresponded tn the 
Zuyder Zet*^ though the topography ol the district lias great!' 
altered, lie also penetrated into regions beyond and eiossed 
the Weser, receiving the submission of tlie Bructeri, Challi and 
(Tirrus<‘i. .Alter J)rusu.s' death in c) ij.(\, while on his return Irom 
an expedition which reach(‘d the Elbe*, the (i(‘rnian (ommand 
was twice 'mdertaken by Tiberius, who in a.d. 5 received the 
submi.ssion ol all the trilies in lliis (juartiT, ineluding th(‘ Chauei 
and the Lungobardi. VRvanan garrison w'aslefl in the ( oiHjucred 
districts between the Rliine and the IClbe, hut the reductioi« was 
not thoroughly (’omj)lel(‘d. Ahfait the same time thi* Roman 
fleet voyaged along the northern coast apparcnlh as lar as tlic 
north of Jutland, and rcceivcfl the nominal submission of sevL'ral 
tribes in that region, iivTiidmg the (Tmbri and the Charud<*s 
In A.D. 9 Quint iliu.s Varus, the successor of Tilierius, was surprised 
in the Saltns 'Teiilohergcnsis between the l.ip]>e and the Weser 
by a force raised by .Arminius. a cbiel of th*' Chcrusci, and his 
army consisting ol three* legions was annihilated. Gernianie'u.s 
Caesar, during his tenure of llie command ol ihe Roman armi(‘s 
on the Rhine, made repeated attempts Id recover the Roman 
position in northern Gernianx and exact vengeance for the death 
of Varus, but without real success, and after his recall llie Rhine 
formed for the greater part ol its course the houndarv ol the 
Empire. A .standing armv was kept up on the* Rhine, div ided 
into tw^o conimaiKb, uppei arid fi)WTr Cicrmany, the head 
(juarters ol the lornuM* being at Mainz, thrj.sc* of the latter at 
Vetera, near Xant.en. A number of important towns g;rew up, 
among whiih we may mention 'Frier (.Augusta 'J n*virorum), 
Cologne (Colonia Agrippinensis), Bonn ( Bonna), Worms ( Borbelo- 
magus). Spires (Novionnigus), Slrassbnig (Argentoratum) and 
Augsburg (Augusta Vindeliiorum). 

At a later date, howi-ver, jirobably under the Flavian e mperors, 
the frontier ot upper Germany was advanced somi'what beyejitd 
the Rhino, and a fortification, the Pjahlgrahen, constructed to 
jirotcct it. It led from Hcinningen on the Rhine, about half-wav 
between Bonn and (V)blenz, to Mittenbcrg above AschafTcnburg 
on the Main, thence southwards to Lorch in Wurt tern berg, 
whence it turned east to the junction of the Altmuhl with the 
Danube at Kclheim. 

During the wars of Drusus, Tiberius and Germanicus the 
Romans had ample opportunity ol getting to know the trifial 
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geography of Germany, especially the western part, and though 
most of our authorities lived at a somewhat later period, it is 
probable that th(7 derived their information very largely from 
records of that time. It will be convenient, therefore, to give an 
account of the tribal geography of Germany inthetimeof Augustus, 
as our knowledge of the subject is much more complete for his 
reign tlian for several centuries htter. 

Of the Gaulish tribes west of the Rhine, the most important 
w'as the 7 'reveri, inhabiting the basin of the Moselle, from whom 
the city of 'I'rier (Tri ves) derives its name. The Rauraci 
probably (occupied the south of Alsace. To the south 
of the Treveri lay the Mediomatrici, and to the west 
of them lay the important tribe of the .Sequani, who 
had called in Ariovistus, The Treveri claimed to be of (]^rman 
origin, and the same c laim was made by a number of tribes in 
Relgium, the most powerful of which were the Nervii. 'J'he 
meaning of this claim is notCjuiU; clear, as theie i:. somec»bscurity 
concerning the origin of the name Germani. It appaiars to lie a 
Gaulish term, and there is no evidence thai, it was ever used by 
the (Germans themselves. According to Tacitus it was first 
applied to the 'Fungri, whereas (Jaesar records that four Belgic 
tribes, namely, the Condnisi, Kburories, Caeraesi and Paemani, 
were collectively known as Germani. There is no doubt that 
these tribes were all linguistically Celtic, and it is now the 
prevailing opinion lluit they were not of German origin ethno- 
logically, but that the ground for their claim was that they had 
come from over the Rhine (cf. Caesar, Dfi Bello Galltco, ii. 4). 
It would therefore seem that the name Germani originally 
denoted certain Celtic* tribes to the east of tlie Rhine, and that 
it was then transferred to the Teutonic tribes which subsequently 
occupied the same territory. 

Thc*n' Is Utile doubt that durin;; the last century before the 
Christian era the Celtic pco[>les had been pushed considerably 
farther west by the Teutonic peoples, a piocc^ss which 
was still going on in Caesar’s lime, when we hecir of 
the ovcjrlhrow of the* Menapii, the last CTaulish tribe* 
beyond the Rhine. In the south the same process can be 
'Die l>oiiwc.*re expelled I rora their territoric^s in Hohemia 
by thcj Marc'ornunni in the time of Augustus, and tlu- Helvelii 
are also rc'cordecl to have o(‘ciipic*d formerly lauds east of tlu*. 
Rhine, in what is now Ikulen and Wiirtlcmbcrg. Caesar also 
mentions a Gaulish tribe? named Volcae Tectosages as living 
in Germany in his time. The Volcae Arecomici in the south of 
France and tlu; 'IVctosagcs of Galatia vvc*ni in all probabilitv 
offshoots of tins people. 'J'he name of ilie tribe was adopted 
in the 'leu tonic languages as a generic Ic^rni for all Celtic: and 
lUilian pcM)pli*s (O.ll.G. Walha, A.S. fCcrt/cw), from which it Is 
probably Ui be inferred that thc*y were the C'eltic people with 
whom the Teutonic races had the closest association in early 
times. It has bec;ii thought that tliey iuljabited the basin of 
the VVcscT, and a number c»f place-names in this district are 
supposed to be of (’eltic origin. Farther to the south and west 
Ptolemy mentions a number of pJace-iiamts which are certainly 
Celtic, e.g. Mediolanion, Aregelia, Lougidounon, Lokoriton, 
Segodounon. There is therefore great probability that a large 
part of western Gcimany east of the Rhine had fornu'rly been 
occupied by Celtic peoples. In the cast a Gaulish people named 
C’otini are mentioned, apparently in the upper basin of the Oder, 
and 'Facilus j^peaks of a tribe in the .same neighlxmrhood, the 
Osi, who he says spoke the Pannonian language. It is probable, 
therefore, that in other directions alscj the Germans had consider- 
ably ad\'anoccl their frontier southwards at a comparatively 
recent period. 

Coming now to the (iennans proper, the basin of the Rhine 
between Strassburg and Mainz was inhabited by the 1 ribocci. 
Tribes Nemetcs and \'angii)nes, farther dow'ii by the Mattiaci 
in the about Wiesbaden, and the Ubii in the neighbourhood 
west and of Cologne ; beyond them were the Sugambri, and 
north. the Jkitavi and other smaller 

tribes. All these tribes remained in subjection to the Romans. 
Beyond them were the Terictcri, probably about the Uasin of 
tlie Lahn, and the Wsipetes about the basin of the Ruhr. 'Fhe 
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basin of the Lippe and the upper basin of the Ems were inhabited 
by the Bructeri, and in the same neighbourhood were the Ampsi- 
varii, who derive their name from the latter river. East of 
them lay the Chasuarii, presumably in the basin of the Hase. 
The upper basin of the Weser was inhabited by the Chatti, whose 
capital w'as Mattium, supposed to be Maden on the Eder. To 
the north-west of them were situated the Marsi, apparently 
between the Diemel and the l.ippe, while the central part of the 
basin of the Weser was inhabited by the C'henisci, who seem to 
have extended considerably eastward. The lower part of the 
river-basin was inhabited by the Angris^arii. The coastlands 
north of the mouth of the Rhine were occupied by the Cannine- 
fates, beyond them by the Frisii as far as the mouth of the Kms, 
thence onward to the mouth rd the Elbe by the (’hauci. As to 
the affinities of all these various tribes we have little definite 
information, but it is worth noting that the Batavi in Holland 
are .said to have been a branch of the (liatti, from whom they had 
separated owing to a seditio domestica. The basin of the Elbe 
was inhabited by Suebic tribes, the chief of w’hi('E were the 
Marcomanni, who seem to have been settled on the Saale during 
the latter part of the 1st century n.(\, but moved into Bohemia 
before the beginning of the Christian era, w'here they at once 
became a formidable power under their king Maroboduus. 
The Quadi were settled somewhat farther east about the source 
of the Elbe. The Herniunduri in the basin of the Saale were in 
alliance with the Romans and occupied northern Bax aria with 
their consent. The Semnones apparently dwelt below the 
junction of the .Saak* and Elbe. The Langobardi (see Lombards) 
possessed the land between the territory of the Semnones and 
the mouth of the river. Their name is supposed to be preserved 
in Bardengau. south of Hamburg. Erom later evidence it is 
likely that another division of the Suebi inhabited western 
Holstein. 'File province? of Schleswig (perhaps only the west 
coast) and the islands adjac-ent were inhabited by the Saxons, 
while the east coast, at least in later times, was occupied by the 
Angli. 'i’he coast of Mecklenl')urg was probably inhabited by 
the Varini (the later Warni). The eastern part of Gernia.ny 
was much less known to the Romans, information boing particu- 
larly deficient as to the populations of the coast districts, though 
it seems probable that the Rugii inhabited the eastern part of 
Pomerania, where a trace of them is preserved in the name 
Riigenwalde. "Fhe lower part of the basin of the Oder was 
probably occupied by the Bui-gundiones, ;ind the upper part by 
a number of tribes collectively known as Taigii, who seem to 
correspond to tlu* X'andals of later times, though the early 
Roman writei*s apparently used the word Vandilii in a wider 
sense, embracing all the tribes of eastern Germany. Among the 
Lngii we may probably include the Silingac, who afterwards 
appear among the X'andals in Spain, and whose name is preserved 
in Slavonic form in that of the province Silesia. The Goths 
(Goloncs) apparently inhabited the basin of the Vistula about 
the middle of its course, but the lower part of the basin was 
inhabited by lum-'Feutoriic peoples, among whom w(* may 
mention the Galindi, probably Prussians, and thi* Aestii, either 
Prussian or E.sthonian, in the coastlands at the mouth of the 
river, who are known especially in connexion with the amber 
trade, lb the east of the Vistula were the Slavonic tribes 
(Veneti), and amongst them, perhaps rather to the north, a 
Fimiish population (Eenni), which disappeared in later times. 

In the time of Augustus by far the most powerful ruler in 
Germany w»as Maroboduus, king of the Marcomanni. His 
supremacy extended over all the Suebic trib»:s (except Domestic 
perhaps the Hermunduri), imd most of the peoples wars 
of eastern Germany, including apparently the Lugii of the 
and Goths. But in the year a.d. 17 he became involved 
in an unsuccessful campaign against Arminius, prince of the 
Cherusci, in which the Semnones and Langobardi revolted 
against him, and two years later he was deprived of liis throne 
by a ceitain Catualda. The latter, howTver, was soon expelled 
by VibiliuSjking of the Hermunduri. and his power was transferred 
to Vannius, who belonged to the Quadi. About the same time 
Arminius met his death while trvdng to make himself king of the 
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Cherusci. In the year 28 the Frisians revolted from the Romans, 
and though they submitted again in the year 47, Claudius 
immediately afterwards recalled the Roman trcxjps to the left 
bank of the Rhine. In the year 50 Vannius, king of the Suebi, 
was driven from the throne by Vibilius, king of the Hermunduri, 
and his nephews Vangio and Sido obtained his kingdom. In 
the year 58 the Chatti suffered a serious disaster in a campaign 
against the Hermunduri. They seem, however, to have recovered 
very soon, and at the end of the ist century had apparently 
extended their power at the expense of the (!herusci. During 
the latter part of the rst century the Chauci seem to have been 
enlarging their territories : as early as the year 47 we find them 
raiding the Roman lands on the lower Rhine, and in 58 they 
expelled the Ampsivarii, who after several vain attempts to 
actjuirc new possessions were annihilated by the neighbouring 
tribes. During the last years of the 1st century the Angrivarii 
are found moving westwards, probably under j)ressure from the 
Chauci, and the power of the IJructeri was almost destroyed by 
their attack. In 69 the Roman territory on the lower Rhine 
v/as disturbed by the serious rev'olt of (laudiiis ('ivilis, a prince 
of the .Batavi who had served in tlic Roman army. He was 
joined by the Bructeri and otlier neighbouring tribes, but being 
defeated by Pelilius (erealis (afterwards consular legate in 
Britain) at Vetera and in other engagements gave up thi^ struggle 
and arranged a capitulation in a.d. 70. By the end of the 1st 
century the C’hauci and C'hatti seem U) have become by far 
tlie most powerful tribes in western Gemiany, though the former 
are seldom mentioned after this time. 

After the time of Tacitus our information regarding German 
affairs becomes extremely meagre. The next important con- 
flict with the Romans was the Marcomannic War (166-180), in 
which all the Suebic tribes together with the Vandals (apparently 
the ancient faigii) and the Sarinatian lazyges seem to ha\e 
taken part. Peace, was made by the emjrei'or Cornmodus in 
A,i). 180 on payment of large sums of money. 

About the beginning of the 3rd century we find a forward 
movement in south-west Germany among a group of tribes 
The Ala- collectively as Alamanni (<7.7'.), who came in 

mauni, conflict with the emperor Caracalla in the year 213. 
the iioths About the same lime the Goths also made their first 
^aaks ^ipp^nraiice in the south-east and soon became the 
^ ’ rmjsl formidable antagonists of R<imc. In the year 

251 they defeated and slew the emperor Deciiis. and in the 
reign of (iallienus their fleets setting out from the north of the 
Black Sea worked great havoc on the coast of the Aegean (sec 
Goths). It is not to be supposed, however, that tlicy had quitted 
their own lands on the Vistula by this time, in this connexion 
Avc hear also of the Jleruli (g.v.), who some i\venl> years Later, 
about 28(), make their .appearance in the western seas. In 286 
we hear lor the first time of maritime raids by the Saxons in 
the same quarter. About the middle of the 3rd century the 
name Franks (y.v.) makes its first appearance, apiparenlly a 
new collective term for the tribes of north-west Germany from 
the Chatti to the mouth of the Rhine. 

In the 4th century the chief powers in western (iermany were 
the Franks and the Alamanni, both of whom were in constant 
conflict with the Romans. The former were pressed 
of the ^ in I heir rear by the Saxons, who at some time before 
Huns. Lhc middle of the 4th century appear to have invaded 
and conquered a considerable piart of north-west 
Germany. About the same time great national movements 
seem to have been taking place farther east. The Burgundians 
made their appearance in the west shortly before the end of the 
3rd century, settling in the basin of the Main, and it is pirobable 
that some portions of the north Suebic peoples, perhaps Uh* 
ancient Semnones, had already moved westward. By the middle 
of the 4th century the Goths had lx;come the dominant power 
in eastern (iermany . and their king Hermanaric held a supremacy 
which seems to have stretched from the Black .Sea to Holstein. 
At his death, however, the supremacy ol eastern (Jermany 
passed to the Huns, an invading people from the oust, whose 
arrival seems to liave produced a complete displacement of 


population m this region. With r<;gard to the course of events 
in eastern Germany we have no knowledge, but during the 5th 
century several of the peoples previously settled there apjiear 
to have made their way into the lands south of the ( arpjithians 
and Riesengebirge, amongst whom (besides the Goths) may 
be especially mentioned the Rugii and the Gepides, the latter 
perhaps originally a branch of the Goths. According to tradition 
the Vandals liad been driven into Pannonia by the Gotlis in 
the time of (,onslantinc. We do not know how far northward 
the Ilunnisli power reached in the time ot Altila, but the in- 
vasion of this nation was soon followed by a great westward 
movement of the Slavs. 

In the west the Alamanni and the descendants of tlic Marco- 
manni, now called Baiouarii (Bavarians), had biokcn through 
the frontiers of the Roman provinces oJ V'indeJicia rhettur- 
and Noricum at the beginning ol the 51)1 century, xtmaians 
while the Vandals together with some of the Siielii and otter 
and the non-deulonit' Alani from the east crossed 
the Rhine and invaded Gaul in 40O. About 435-440 the Bur- 
guinlians wen* overthrown by Atlila, and their king Guntha- 
cariiis (Gnndahar) killed. 'I'he remains oi the nation shortly 
alterwards .settled in Gaul. About th<' same lime the Fianks 
overran and occupied the modern Belgium, and in the course of 
the next half-century their dominion.^ were (‘iiormously extended 
towards the south (see Fk.\nk.s). After the death of Attila in 
453 the power of the Huns soon collapsed, but the political 
divisions of Germany in the ensuing period are far from clear. 

Tn the 6th century the j)n‘donnnant peojdi's aie the Franks, 
J'Vi.sian.s, Saxons, Alamanni, Bavarians, Langobanli, Heriili 
and VVarni. By the beginning of this century the 
Saxons seem to liaNe penetrated almost, if not (pule, i-ranks 
to the Rhine in the iXetherlands. Farther .south, o/iicrji 
huv\evcr, the old land of the Chatti was included in 
the kingdom ol Clovis. Northern Bavaria was oc'cupied 
by the Franks, whose king ('lovis subtlued the Alamanni in 
495. ib the east of the Franks between the Harz, the Klhe and 
the Saule lay the kingilom of the Tluiriiigi, the origin ol whom 
is not clear. 'J'he Meruli also had a |)o\verJul kingdom, probably 
in the basin of tlte Kibe, and to the east of them were the Lango- 
bardi. The W arn! apparently now dwelt in the regions about 
the moutli of the JClbe, while the. wliole coast from the rnoutu 
of the Weser li> tin* west Scheldt was in tin* hands of the I’ii.sians. 
l>y this time all the country east ot the lower KJbe .seems to 
have been Slavonic, lii tin; north, perliap.'. in tlie proMiu e ot 
.Schleswig, WT hear now for the first time of the J )anes. 'i’heodoric, 
king ol the Ostnigollis, endeavoured to form a cunfcderaiy 
with the Thuringi, lleruli and Warni again.')t Clovis in orilcr 
to protect the \’i.sigothi> in the eaily years of tlu; 0th (eiitury, 
but very shortly atlerwards the king of the Jleruli was slain 
by the l.augobarcli aud their existence as an indepeiali'ht jxnver 
came to an end. In 531 the Thuringian kingdom was destroyed 
by the Frankish king Theodoric, son ol Clovis, witli whom the 
Saxons were in alliance. 

During the 6th and 7th centuries the .Saxons wire intermit- 
tently under i^'rankish supremacy, hut their comjuest was not 
complete until Uie time of Cliarlernagnc. Shortly 
after the middle of the 6th century the PYanks were Saxous 
threiitened with a new invasion by lIjc A\'ai^. In and t be 

567-568 the I.angobardi, who by this time had moved f ranks, 

into the Danube basin, invaded Italy and were followed by those 
of the .Saxons who had .settled in 'J’hiiringia. d heir lands were 
given by the Prankish king Sigek*rht to the north Suebi and 
other tribes who liad come either from the. Pflbe basoi or pos.sibly 
from the Netherlands. About the same time .Sigeberlit w'as 
defeated by the Avars, and though the latter soon vbthclrew 
from the JYankish frontiers, their course was lollowed by a 
movement of the .Slaws, who occnpii’d the basin of tlu p’lster 
and penetrated to that of the Main. 

By the end of the 6tli century the W'holc ba‘'in (/f tin; IHbe 
cxci pt the Saxon territory near the mouth had prol>ably bcioine 
Slavonic. To the east of the, Sa;Ale were the Sorbs (.Sorabi), and 
beyond them the Daleminci and Siusli. To the east of the 
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Saxons were the Polabs (Polabi) in the basin of the Elbe, and 
beyond them the llevelli about the Havel. Farther north in 
Mecklenburg were the Warnabi, and in eastern Holstein the 
Obotriti and the VVagri. To the east of the Warnabi were the 
l.iulici as far as the Oder, and beyond that river the Pomerani. 
To the south of the Oder were the Mileieni and the Lusici, and 
farther east the Poloni with their centre in the basin of the 
Vistula. The lower part of the V'istula basin, however, was in 
possession of Prussian tribes, the Prussi and Lithuani. 

The Warni now disappear from history, and from this time 
the Teutonic peoples of the north as far as the Danish boundary 
about the FJder are called Saxons. The conquest of the Frisians 
by the Franks was begun by Pippin (Pepin) of Heristal in 689 
and practically completed by ('buries Martel, though they were 
not entirely brought into subjection until the time of ('harle- 
magne. 'I’he great overthrow of the Saxons took place about 
772- 773, and bv the end of the century Charlemagne hud extended 
his conciuests to the border of the Danes. By this time the whole 
of the Teutonic part of (icrmany had been finally brought under 
his government. 

ArTiioKinics. -C'{U's.ir, De belln (iallico^ osprciully i. 31 ft , iv. 
I VI. 21 U. ; Vrlli'ius PalLMTuliis, <*s|u.ri.ally 11. 103 fT. ; Slral)o, 
pp. 103 tt , 2m) ff. ; IMjjiy, Nntittai iv. §§00 II., 

loO ; Tui.itus, Ainiafcs, i. ^8 fl., u. 5 ff., 44 11 ., (yz I., 88; (Jermania, 
p£i'<sitn : ifisfon'rs, iv. ; Plolfiny 11. g, §§ 2 II., ii, iii. 3, ig ft.; 
Dio (‘.i-isius, passim; Julius Ca])iloiinu.s ; ClaucUus Mamertiniis ; 
Ammiaiius Marci‘lliuus, passim; Zosinuis ; Jonlaiies, J)e Ofiffine 
(trfai'Hm ; Procopiu.s, De belln (jnthicn ; K. /mi.ss. Die Deulschen tind 
tiie S (II hburatdmme ; O. Brnmu in Wu\V 'i> Gvmuii i\s d . ^cnn. Dhilologie 
(211(1 (;d.), vol. iii. pp. 735 tf. (F. G M. B.) 

Mebikvai. and Modern I1i.st<)ry 

When ('lovis^ or ('lilodovech, became king of a tribe of the 
Sid inn Pranks in 48 1, five years after the fall of the Western 
(unpire, the region afterwards called (lermany was 
Divigioag ij^t-o five nuiin districts, and its history for 

aermaay, succeeding Ihrt'e centuries is mainly the historv 
of the trilies inhabiting these districts. In the north- 
ciist. dwelling between the Rhine and the Elbe, wore the Saxons 
(</.7».), to the east and .south of whom stretched the extensive 
kingdom of Thuringia (V/.7^). In the south-west the Alamanni 
occupied the territor\' afterwards called Swabia (q.v.), and ex- 
l<*nded along the middle Rhine until they met tlie Ripuarian 
I''riinks, then li\'ing in the northern part of the district which at 
a later period was called after them, Franconia {q,v.) ; and in 
the south-east were the Bavariiins, although it was some time 
before their countiy' came to be known as Ba^'aria ((y.7».). 

('lovis was descended from ('hlogio, or Clodion, who had ruled 
o^’er a branch of the Salian Franks from 427 to 447, and who.se 
succt‘ss()rs, following his example, had secured an 
ofcZvig, intluential position for their trilie, l^a^'ing obtained 
j)ossession of that part of Gaul which lay between the 
Seine and the Loire, (?lovis turned his attention to his eastern 
neighbours, and was soon engaged in a .struggle with the Alamanni 
which probably arose out of a quarrel between them and the 
Ripuarian Franks for the possession of the middle Rhine. W hen 
in 49<>, or soon afterwairds, the Alamanni were defeated, they 
were confined to what was afterwards knowm as Swabia, and the 
northern part of their territory was incorporated w’ith thekingdom 
of the Franks. Clovis had united the Salian Franks under his 
rule, and he persuaded, or compelled, the Ripuarian P'ranks 
also to accept him as their king ; hut on his death in 51 1 his 
kingdom was divided, and the Ripuarian, or Rhenish, Franks 
as they are sometimes called, together w ith some of the .Alamanni, 
came under the rule of his eldest son Theuderich or 'J'heodoric T. 
This was the first of the many partitions which effectually divided 
the kingdom of the PYanks into an eastern and a western portion, 
that is U) say, into divisions which eventually I'K'came CJermany 
and France re.spectively, and the district ruled l^y Theuderich 
was almost identical w'ith that which afterwards bore the name 
of Austrasia. In 531 Theuderich killed Herrnannfried, king of 
the Thuringians, a former ally, wdth whom he had quarrelled, 
conquered his kingdom, and added its southern portion to his 
owm possessions. His son and successor, Theudehert T., exercised 


a certain supremacy over the Alamanni and the Bavarians, and 
even claimed authority over various Saxon tribes between 
whom and the Franks there had been some fighting. After his 
death in 548, however, the Frankish power in Germany sank to 
very minute proportions, a result due partly to the spirit of 
tribal independence which lingered among the German races, 
but principally to the paralysing effect of the unceasing rivalry 
between Austrasia and Neustria. From 548 the Alamanni were 
ruled by a succession of dukes who soon made themselves in- 
dependent ; and in 555 a duke of the Bavarians, who exercised 
his authority without regard for the PYankish supremacy, is 
first mentioned. In Thuringia, which now only consisted of the 
central part of the former kingdom, King Dagobert T. set up in 
634 a duke named Radulf who soon asserted his independence 
of Dagobert and of his successor, Sigebert III. The Saxons for 
their part did not own even a nominal allegiance to the Frankish 
kings, who.se authority on the right bank of the Rhine was con- 
fined to the district actually occupied by men of their own name, 
w'hich at a later date became the duchy of P’ranconia. During 
the.se years the ea.stern border of Germany was constantly 
ravaged hy various Slavonic tribes. King Dagobert sent troops 
to repel these marauders from time to time, hut the main burden 
of defence fell upon the Saxons, Bavarians and Thuringians. 
'J'he virtual independence of these German tribes lasted until 
the union of Austrasia and Neustria in 687, an achievement 
mainly due to the efforts of Pippin of Heristal, who soon became 
the actual, though not the nominal, ruler of the Franxish realm. 
J^ippin and his son Gharles Martel, who was mayor of the palace 
from 717 to 741, renew'ed the struggle with the Ciermans and 
were soon succ'essfiil in re-establishing the central power which 
the Merovingian kings had allowed to .sli}) from their grasp. 
The ducal office was abolished in 'Thuringia, a series of wars 
reduced the Alamanni to strict dependence, and Vioth countries 
were governed hy PYankish officials. Bavaria was brought 
into subjection about the same time ; the Bavarian law, com- 
mitted to writing betw'een 730 and 748, strongly emphasizes the 
supremacy of the Frankish king, whose authority it recognises 
as including I he right to appoint and even to depose the duke 
of Bavaria. Thv Saxons, on the other hand, succeeded in retain- 
ing their independence as a race, although I heir country was 
ravaged in various campaigns and some tribes were compelled 
from time to lime to pay tribute. 'I'he rule of Pi])pin the Short, 
both before and after his coronation as king, was troubled by 
constant risings on the part of his P'.a.st TYankish or Orman 
subjects, blit aided by his brother Carloman, who for a time 
administered this part of the Frankish kingdom, Pippin was 
generally able to deal with the rebels. 

After all, how^ever, even these powerful Frankish con(|iierors 
had but imperfect success in (jcrmany. When they were present 
with their formidable armies, they could command 
obedience ; when engaged, as they often were, in saxons 
distant parts of the vast PYankish territory, they remain 
could not trust to the fulfilment of the fair promises ^odepend^ 
they had exacted. One of the chief causes of their 
ill-success was the continued independence of the Saxons. Ever 
since they had acquired the northern half of 'Thuringia, this war- 
like race had been extending its power. They were still heathens, 
cherishing bitter hatred towards the Franks, whom they regardeil 
as the enemies both of their liberties and of their religion ; and 
their hatred found expression, not only in expeditions into 
PYankish territory, but in help willingly rendered to every German 
confederation which wished to throw off the Frankish yoke. 
Hardly any rebellion against the dukes of the Franks, or against 
King Pippin, took place in Germany without the Saxons coming 
forward to aid the rebels. This was perfectly understood by 
the Frankish rulers, who tried again and again to put an end to 
the evil by subduing the Saxons. They could not, however, attain 
their object. An occasional victory was gained, and some border 
tribes were from time to time compelled to pay tribute ; but the 
mass of the Saxons remained unconquered. 'This was partly 
due to the fact that the Saxons had not, like the other German 
confederations, a duke who, when beaten, could be held rc.sponsible 
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for the engagements forced upon him as the representative of 
his subjects. A Saxon chief wlio made peace with the Franks 
could undertake nothing for the >vholc people. As a con(|uering 
race, they were firmly compact : conquered, they were in the 
Jiands of the victor a rope of sand. 

It w'as during the time of Pippin of Heristal and his son and 
grandson that the conversion of the (Germans to Christianity j 
was mainly effected. Some traces of Roman C'hristianity 
ChH^iatf ijnigj^red in the Rhine valley and in southern 
Qermany. Ciermany, but the bulk of the people were heathen, 
in spite of the efforts of Frank and Irish missionaries 
and the command of King Dagobert 1 . that all his subjects should 
be baptized. Rupert., bishop of Worms, had already made some 
progress in the work of coru'crting the Bavarians and Alamanni, 
as had W^illibrord among the Thuringians when St Boniface 
appeared in (rermany in 717. Appointed bishop of the Germans 
hy Pope Gregory 1 1 ., and supported by Charles Alartel, he preached 
with much .success in Bavaria and Thuringia, notwithstanding 
some hostility from the clergy who disliked the intluoTV'e ol 
Rome. He founded or re.stored bishoprics in BaA'aria, Thuringia 
and elsewhere, and in 742 presided over the first German council. 
When he was martyred in 755 Christianity was professed bv all 
llie German races except the Saxons, and the church, organized 
and wTalthy , had been to a large extent brought under the control 
of t he papacy. The old pagan faith was not yet ent irely destroyed, 
and traces of its inHuence may still be detected in popular 
beliefs and customs. But still (.'hristianity was dominant, and 
soon bt'came an important factor in the process of civiliza- 
tion, while the close alliance of the German churcli with the 
papacy w^as followed by results of the utmost conse(]ii(‘nce for 
( icrnianv. 

The reign of Charlemagne is a period of great importance 
in the history of (ierniany. Under his rule the first signs of 
national unity and a serious a(h'ance in the progre.ss of 
o/Ch^He- ^^**^-^*‘* civilization may bo seen. The long struggle, 
msgne, which end(*d in 804 with the submission ol the Sa.xons 
to the emptTor, together w'ith the extension of a real 
hran.^ish authorits' over the Bavarians, brought the German races 
for the first time under a single ruler ; wdiile war and government, 
law and religion, alike tended to w’eld them into one peoph*. 
'fhe armies of ('harlemagne contained warriors from all parts of 
(iermany ; and although tribal law was respected and codified, 
legislation common to the wliolc empire was alsc' introduced. 
The general establishment of the Frankish system of government 
and the presence of Frankish officials helped to break down the 
barriers of race, and the influence of C'hristianity was in the .same 
direction. With the conversion of the Saxons the w hole German 
race became nominally Christian : and their ruler was lavish in 
gr^tnting lands and privileges to prelates, and untiring in founding 
bishoprics, monasteries and .schools. Measures were also taken 
for the security arul good government of the country. ( ampaigns 
against the Slavonic tribes, if .sometimes failing in their immediate 
object, taiiglit those peoples to respect the power of the Frankish 
monarch ; and the establishment of a series of marches along 
the eastern frontier gave a sense of safelv to the neighbouring 
districts. The tribal dukes had all disappeared, and their duchies 
were split up into districts ruled b\- counts (r/.w.), whose tendencies 
to independence the emperor tried to check by the visits of the 
missi dominici (q.v.). Some of the results of the government 
of Charlemagne were, however, less l)cneficial. His coronation 
as Roman emperor in 800, although it did not produce at the 
time so powerful an impression in (iermany as in France, was 
fraught with consequences not always favourable for the former 
countrv". The tendencies of the tribe to independence were 
crushed as their ancient popular assemblies were discouraged ; 
and the liberty of the freemen was curtailed owing to the exi- 
gencies of militar}'^ service, while the power of llie church was 
rarely directed to the highest ends. 

The reign of the emperor Louis I. was marked by a number 
of abortive schemes for the partition of his dominions among his 
.sons, which provoked a state of strife that was largely responsible 
for the increasing weakness of the Empire. The mild nature of 


his rule, how'cver, made Louis popular wUih his German subjects, 
to who.se support mainly he owed his restoration to pow’er on 
two occasions. When in 825 his son Louis, after- 
wards called “ the (lonnan," wiw entrusted with the 
government of Bavaria and from this centre graduallv sons. * 
extended his authority over the Carolingian dominions 
cast of the Rhine, a step was taken in the process by which 
Last Francia, or Germany, was becoming a unit distinguish- 
able from other portions of the I'.mpire ; a process whicli was 
carried furtlier by the treaty of \’erciun in August 8.^3, when, 
after a struggle Ix^tween Louis the (iennan and his brotiiers for 
their father's inheritance, an arrangement was made by which 
Louis obtained the bulk of the lancls cast of the Rhine together 
with the* districts around Mainz. Worms and Spires on the* Iclt 
bank. Although not yet a single jicople, the German tribes had 
now tor the first time a ruler whose authority was c'onfincd to 
their own lands, anil from this time the beginnings ol national 
life may be traced. For fifty years the main efforts of Louis 
Avere directc^d to defending his kingdom frcmi the inroads ol his 
Slavonic neighbours, and his detachment from the rest of the 
Empire necTSsitated bv these c'onstant engagements towards the 
east, gradually gave both him and his subjects a dislinriive 
character ; wdiich was displayed and cmjihasized when, in 
ratifying an alliance w’ith Ins half-brother, the* Wi*sl-l'Vanlvisli 
king, Fharl(‘s the Ikild, the oath was sworn in diffcTent tongues. 
The East and West Franks were vmal^le 10 understand each 
other's speech, so ('harli‘s to(>k the oath m a Romanc-e. .mil 
Louis in a Cierman dialect. 

Important as is the treaty of N'crdiin in German history, that 
of Mersen, by whic'h Louis and ( harlcs the* Bald settlc'cl in 870 
their dispute over the kingdom of l^othair, sec ond son tiw 
of the emperor Lothair I., is still more imiiortant. German 
The additional territory which Louis then obtained 
gave to his dominions alrno.U the proportions w'hic*h 
Germany maintainc‘d throughout the middle* ages, 'riuy were 
bounded on the i^asi by the J'Jbc* and the Bolumiian mountains, 
and on the west beyond the Rhine they included the* districts 
knowm aftenvards as Alsac'e and Lorraine. His jurisdiction 
I'lnbraccd the territories occupied by the* five anc*ic‘nt (iennan 
tribes, and included the five archbishoprics ol Mainz, 'IVcwcs 
(Trier), Cologne, Salzburg and f^ri'men. When J.onis dic‘d in 
876 his kingdom was dividc'd among his three* sons, but as the* 
two elder of these soon died without he ns, (ic*nnan\ was again 
unitc'd in 882 under his lemaining son ('harlc*s, called “ the Fat," 
who soon Ini'ame ruler of almost the* whole ol the* extensive* 
domains ol ( harleinagne. I'lierc* was, howevcT, lU) rohc*sion in 
the restored empire*, the* disintegration ol which, moreovcT was 
hastened by the ravages of the Northmen, who pliinclercd the 
cities in llu* xalley of the Rhine. C'harlc's attc'mpli*cl to buy nil 
these- redoubtable- invaders, a pcfficy whicli aron.sc-cl the- anger ol 
his (iennan subjt*ets, whose* rc'sc-ntmenl was acrentuated by thc- 
king’s indiffcrt'nee to Ihc-ir condition, and found expression in 
887 when Arrmlf, an illegitimate- son of Carloman, the eldest 
.son of Louis the (iennan, led an army of Bavarians against him. 
Arnult hirn.self was n*cognized as (ierman or I’.ast l-rankish 
king, although his actual authority was confined to Bavaria and 
its nc‘ighl)oiirhood. He w’as siicressliil m ln*eing lus kingdom 
for a lime from the raA Uges of the Northmen, lull was not c*cjnally 
fortunate in his contests with the Moravians. Aftc-r his di*ath in 
8c)g his kingdom came under the- nomin.il rule* of his young son 
Louis “ the Child," and in the ab.sence of firm rule and a c-c-ntral 
authority became the prey ol the Magyars and other hordes ol 
invaders. 

During the.se wars fc'udali.sm made rapid advance- in Germany. 
The different peoples eornfic-lled to attend to their owm defence 
appointed dukes for special military servic'cs (see 
Duke) ; and these dukes, chc)sc*n oftc*n from members 
of the old ducal families, suc'c eeded w'ithout much (Germany. 
difficailty in securing a more permanent position for 
them.selves and their descendants. In Saxony, for examf)lc*. 
we hear of Duke Otto the IlhiStrious, who also ruled ovci 
Thuringia ; and during the early years of the 10th rentiir\' dukes 
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appear in Franconia, Bavaria, Swabia and Lorraine, These 
dukes acquired larpe tracts of land of which they gave grants 
on conditions of military service to persons on whom they coukl 
rely : while many independent landowners rough t their protection 
on terms of vassalage. The same process took place in the case 
of great numbers of freemen of a lower class, who put themselves 
at 1h(‘ service of their more powerful neighbours in return for 
protection. Tn this manner the feudal tenure of land began to 
prevail in almost all yjarUs of Oermany, and the elaborate social 
svslcTn which became known as feudalism was gradually built 
up. 'Ihe dukes became virtually independent, and when Ix)uLs 
the Child died in 911, the royal authority exi.sted in name 
only. 

While Louis the Child lived the Oerman dukes were virtually 
kings in their duchies, and their natural tendency was to make 
themselves absolute rulers. But, threatened as they 
onrai . Magyars, with the Slavs and Northmen 

always ready to take advantage of their weakness, they could 
not afford to do without a central government. Accordingly 
the nobles assembled at Forchheim, and by the advice of Otto 
the Illustrious, duke of Saxony, (bnrad of Franconia was chosen 
(iennan king. The dukes of Bavaria, Swabia and Lorraine were 
displea.sc(l at this election, probably because Conrad was likely 
to prove considerably more powerful than they wished. Rather 
than acknowledge him, the duke of Lotharingia, or Lorraine, 
transferretl his allegiance io Charles the Simple of France; and 
It was in vain that Conrad protested and despaU hed armies into 
I-orraine. With the help of the l^Vench king the duke maintained 
his ground, and for the time his country was lost to (lermany. 
Bavaria and Swabia yielded, but, mainlv through the fault of 
the king himself, their submission was ol brief duration. The 
rise of the dukes had been watch(*d with extreme jealousy by 
tlie leading prelates. Thev saw that the independence they' had 
hitherto enjoyed \^oul(i be much more imperilled by powertu! j 
local governors than hv a sov ereign who necessarily regarded it j 
as part of his duty to protect the cliurch. Hence they had done 
everything they could to prevent the dukes from extending their | 
authority, and as the government was carried on during the reign 
of Louis the Child mainly by Hallo 1 ., archbishop of Mainz, they 
had l)een aide to throw considerable obstacles in the way of their 
rivals. 'I'liev hud now induced Conrad to (juarrel with both , 
Swabia and Bavaria, and also with Henry, duke ol Saxony, son 
of the duke to whom he chieilv owed his crown. In these contests 
the (ierman king met with indifferent success, hut the struggle 
with Saxonv was not very serious, and when dying in December 
919 Conrad recommended the Franconian nobles to offer the 
crown to Henry, tlie only man who could cope with the anarchy 
hv whifh he laid himself been baffled. 

'fhe nobles of Franconia acted upon the advice ol their king, 
and the Saxons were very willing that their duke should rise 
to still higher honours. Henry 1 ., called Uie Fowler,’’ 
Fon^ier!'*^ who was eho.seii German king in May 919, was one of 
the best of German kings, and was a bom statesman 
and warrior. His ambition was of the noblest order, for be sank 
his personal interests in the cause ol his country, and lie knew 
exactly when to attain his objects by force, and wlum by con- 
(‘ession and moderation. Almost immediately he overaime 
the opposition «of the dukes of Swabia and Bavaria ; some time 
later, taking advantage, of the troubled state of France, he 
accepted the homage of the duke of Lorraine, which for many 
centuries afterwards remained a part of the German kingdom. 

Having established internal order, Henry w'as able to turn 
to matters ol more jiressing moment. In the first year of his 
reign the Magyars, who had continued to scourge 1 
atia 7 he < luring the reign of ('onarad, broke into 

Magyars, Saxony and plundered the land almost without hind« 
ranee. In (>24 thev returned, and this time by good 
fiirtune one of their greatest princes fell into the hands of the 
Germans. Henrv' restored him to his countrymen on condition 
that they made a truce for nine years ; and he promised to pay 
yearly tribute iluring this fjeriocL The barbarians accepted his 
terms, and faithfully kept their word in regard to Ilcnrv' s own 


lands, although Bavaria, Swabia and Franconia they occasionally 
invaded as before. The king made admirable use of the oppor- 
tunity he had secured, confining his efforts, however, to Saxony 
and Thuringia, the only parts of Germany over which he had 
any control. 

in the southern and western German lands towns and fortified 
places had long existed ; but in the north, where Roman influence 
liad only been feeble, and where even the Franks 
had not exercised much authority^ until the time of 
Charlemagne, the people still lived as in ancient times, ^smxany, 
either on solitary farms or in exposed villages. Henry 
saw that, while this state of things lasted, the population could 
never be safe, and began the construction of fortresses and walled 
towns. Of every group of nine men one was compelled to devote 
himself to this work, whfle the remaining eight cultivated his 
fields and allowed a third of their produce to be stored against 
times of trouble. The necessities of military discipline were 
also a subject of attention. Hitherto the Germans had fought 
mainly on foot, and, as the Magyars came on horseback, the 
nation was placed at an immense disadvantage. A powerful 
force of cavalry was now raised, while at the same time the 
infantry were drilled in new and more effective modes of fighting. 
Although the.se preparations were carried on directly under 
Henry's supervision only in Saxony and Thuringia the neigh- 
bouring dukes were stimulated to follow his example. When he 
was ready he used his new troops, before turning them again.sl 
their chief enemy, the Magyars, to punish refractory Slavonic 
tribes ; and he brought under temporary subjection nearly 
all the Slavs between the Elbe and the Oder. He pnxeeded 
al.so against the Bohemians, whose duke was compelled to do 
homage. 

The truce wdth the Magyars was not renewed, whereupon in 
9,^3 a body of invaders crossed, as in fonner years, the frontier 
of Thuringia. FJenry prudently waited until dcartli 
of provisions forn*d the vnemy to divide into tw’o ^ 

bands. He then sw'cpt <lown upon the weaker force, re^tra^ 
annihilated it, and rapidl> advanced against the 
remaining portion of the army. 'I'he seronrl battle w'as more 
.severe than the first, but not le.ss decisive. The Magyars, unable 
to cope with a disciplined army, were cut down in great numbers, 
and those who survived rode in terror from the field. The exact 
scenes ol tlie.se conflicts are not knowm, although the date of the 
.second encounter was the 15th of March 033; but few' more 
important battles have ever been fought. The peueer of the 
Magyars was not indeed destroyed, hut it was crippled, and the 
w'ay was prepared for the effective liberation of (lermany from 
an intolerable plague. While the Magvars had been troubling 
(Jennany on the east and south, the Danes had been irritating 
her on the north. Charlemagne had established a march between 
the Eider and the Schlci ; but in course of time the Danes had 
not only seized this territory, but had driven the German popula- 
tion beyond the Elbe. The Siixons had been slowly reconquering 
the lost ground, and now' Henr\', advancing with his victorious 
army into Jutland, forced Gorm, the Danish king, to become 
his vassal and regained the land Iwtween the Eider and the 
Schlci. But Henry’s work concerned the duchy of Saxony 
rather than the kingdom of Germany. He concentrated all his 
energies on the government and defence of northern and eastern 
Germany, leaving the southern and western districts to profit 
by his example, while his policy of refraining from interference 
in the affairs of the other duchies tended to diminish the ill-feeling 
which existed between tlie various German tribes and to bring 
peace to the country as a whole. It is in these directions that 
I the reign of Henry the howler marks a stage in the history of 
Germany. 

When this great king died in July 936 ever\' land inhabited 
by a Ckirman population formed part of the German kingdom, 
and none of the duchies were at war either with him or among 
themselves. Along the northern and ea.stern frontier were tribu- 
tary races, and the country w'as for the time rid of an enemy 
which, for nearly u generation, had kept it in perpetual fear. Great 
as were these results, perhaps Henry did even greater service 
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in beginning the growth of towns througliout north Germany. 
Not content with merely making them places of defence, he 
decreed that tliey should Ix' centres for the administra- 
^wtb of justice, and that in them should lx* held all public 

towns, festivities and ceremonies ; he also instituted markets, 
and encouraged traders to take advantage of the opi)or- 
tunities provided for them. A strong check was thus imposed 
upon the tendency of freemen to become the vassals of great lords. 
This movement had become so powerful by the troubles of the 
epoch that, had no other current of influence set in, the entire class 
t)f freemen must soon have disappeared. As they now' knew that 
they could hnd protection without looking to a superior, they 
had less temptation to give up their independence, and many 
of them settled in the tow'ns where they could be safe and free. 
Besides maintaining a manly spirit in the population, the towns 
rapidly added to their impt)rlanre by tlie slimulus tliey gave 
to all kinds of industry and trade. 

Before his death Henry obtained the promise of the nobles 
at a national assembly, or diet, at Erfurt to recognize his son 
^ Otto as his successor, and the promise was kept, Otto 
^ being chosen German king in July 93b. Otto 1. the 
Great began his reign under the most favourable 
circumstances, lie was twcnty-foiir years of age, and at the 
coronation festival, w'hich was held at Aix-la-Chapelle, the dukes 
performed lor the first time the nominally menial offices known 
as the arch-olTices of the German kingdom. But these peaceful 
relations soon came to an end. Reversing liLs fntlier's policN , 
Otto resolved that the dukes should act in the stru test sen.si* 
as his vassals, or lose their dignit ies. At the time ol his (oronalion 
Germany was virtually a federal state ; he wished to transform 
it into a firm and compact monarchy. This policy speedily led to 
a formidable rebellion, headed by Thankmar, the king's half- 
brother, a fieree warrioi, who fancied that he had a pri(»r claim 
to the (Town, and who se('ured a number of followers in Saxony, 
lie was joined by Eberhard, duke of Franconia, and if was only 
by the aid of the (hike of Swabia, whom the duke of Fraiu'onia 
had olTended, that the rising was put tlown. This happened in 
938, and in t;39 a second rebellion, led by Otto's brother ll(*nrv, 
was snjipoited In' the duke of Franconia and by (oselbert, duke 
of J/)rrain(‘. C)tto again tnuniplied, and derived imnu^nse ad- 
vantages from his siktcss. The duchy of Franconia he kept 
in his own hands, and in <^44 he granted Lorraine to C'onrad 
the Red, an energetic and lionuu ruble count, whom he still 
further attached to himselt by giving him his daughter for his 
wife. Bavaria, on the death of its duke in ().47, was plae(‘d under 
his brother Henry, wdio, having been par(.k>ru*d, had become 
a loyal subject. 'The duchy of Swabia was also brought into 
Otto's family by the marriage of his son Jaidolt with Duke 
Hermann's daughter, and by these means Otto made himself 
master of the kingdom. For the time, feudalism in truth meant 
that lands and offices were held on condition of service ; the king 
was the genuine ruler, not only of freemen, but of the highest 
vassals in the nation. 

In the midst ol these internal troubles Otto was attacked 
by the French king, Louis IV., who sought to Regain T.orrainc. 
otto*s However, the German king was soon ab](* to turn his 
wan with arms afcainst his new cneinv ; he marched into P'rance 
Prance and made peace with T.oiiis in 942. Otto's subsequent 
"he Slavs affairs of France were mainly 

e. a\s. towards making peace between Louis and his 

powerful and rebellious vassal, TTugh the Great, duke of the 
Franks, both of w'hom were married to si.sters of the German 
king. Much more important than Otto’s doings in France w'ere 
his wars with his northern and eastern neighbours. I'he duke of 
Bohemia, after a long struggle, was brought to submi.ssion in 
950. Among the Slavs between the Eli)e and the Oder the king 
was represented by Margrave Gero, a w'arri«jr well fitted for Uie 
rough w’ork he had to do, kjyal to bis sovereign, but capable 
of any treachery towards his enemies, who conquered much of 
the country north of Bohemia between the Oder and the upptM- 
and middle l^lbe. Alargrave Bilking, who looked after the 
Abotrites on the lower Elbe, was less fortunate, mainly becau.se 


of the neighbourhood of the Danes, who, after the death (jf King 
Henry, often attacked the hated Germans, but some progress 
was made in bringing this district under (ierniaii influence. 

I Otto, having profound faith in the. power ol the church to 
i rt'concile conquered peoples to his rule, provided for the benefit 
i of the Danes the bishoprics of Schleswig, Ripen and Aarhus ; 

■ .and among those which he esUdflished for the Slavs w'cre the 
i important bishoprics of Brandenburg and ILuelberg. In his 
I later years he set up Uje archbishopric of Magdeburg, which 
j took in the secs (jf Meissen, Zeitz ;uid Merseburg! 

' Having secured peace in Germany and begun the real comiuest 
I of the l)or(ler races, Otto was by far the greatest sovereign 
' in Europe ; and, had he refused to go beyijiid the 
I limits within w'hich he had hitherto acted, it is probable 
i that he would have established a united inoiiarrhy. 
i But a decision to which he soon came depriveil posterity ol th(‘ 

; results which might have spr. ng from the polit y of bis (iarlitn* 

I years. About 051 Adelaide, widow of Lolhair, sou of Hugh, 

I king ol Italy, having refused to marry the son ol Bercngar, 
j margrave ol Ivrt'a, was I'ast into prison and cruelly treated. She 

■ appealed to Olio ; other reasons called him in the same diioction, 
j and in 951 he. criKssed the Alps and desc'cnded into jAiinbardy. 

I He displaced BtTengar. and was so last inated by (Jiieeu Adelaide 

■ that within a few weeks he was marrii tl to her al J'a\ia. Bui 

; Otto’s son, Liidoll, who had n‘ceivetl a firomistt ol the German 
] crown, saw his rights threatened by this marriage, lie went 
! to an old enemy of his father, Frederick, archbishop of Mainz, 
I and the two plotted together against the king, who, hearing of 
; their prot'eetlings, returned to (uTmany in <15?, leaving ])uke 
j ( onrad of Lorraine as his reprtsentative in Italy. Otto, who 
! did not suspect how* deep were the dt'.signs ol the eonsj)irators, 
fiaid a ^islt to Main/, where he was seized and was com- 
I pclletl to lake certain solemn pledges which, alter his es(a[)e, he 
repudiated. 

I War broke out in 953, and the slriuigle wa.s the most .serious 
' in which he had been (‘Ugaged. In Lorraine, of wliieh tlnebv 
: Otto made his brother Bruno, .irehbishop ol ( iilogne, 

I administrator, his cause was triumphant, but evers- 
! where t^lse dark clouds cnihered ovt r his heiul. ( onraii 
I the Red hurried Irom Italy and joined the rebels ; in Swabia, 
I in Bavaria, m b'ranconia and even m Saxonx , the native land 
I ol tile king, many sided with them. It is extreinely remarkable 
i that this movement aetjuired so tjuu'kly such loret' and xoluiiie. 
I The explarialion, according to somt* historians, is that the 
people looked forward with alarm to the union of Germany with 
; Italy. There were still traditions ol the hard.ships intlirteii upon 
I the common folk by the expeditions of ( harlernagrus and il is 
j supposed that they anticipated similar evils in the event ol his 
1 empire lieing restored. \\ hether or not this be the line explana 
I lion, the power of Otto was .shaken to its h*undHtion.s. At last 
I he was saved by the jnesenee of an imnicn.se external {xiil. 'J he 
j Magyars were a.s u.snal stimnlaled to action by the disunion oi 
I tlieir enemies ; and Conrad and Jaidolf made the blunder oi 
inviting their help, a proceeding vvliieh disgusted the Germans, 
many of whom fell away from their side and raliietl to the 
head and protector of the nation. In a very .short lime ( bnratl 
anti the archbi.slutp of Mainz submitted, and although I.iidolt 
held out a little longer he soon askvu lor pardon. Lorrainr 
was given to Bruno; but Conrad, its former duke, although 
thus punished, was not di.sgraced, for Otto neetled his .stTvices 
in the war with the Magyars. 'i*he great battle against 
, the.se foes was fought on tl»e loth of August 955 
! on the Lei:hfeld near Augsburg. After a fieree end 
I f»bstinate fight, in which Conrad and many othei nobles fell, 
i the Germans were vitiorious ; the Magyars were even more 
: thoroughly scourged than in the battles in whieb (jttt/s fatlier 
had given them their first real cheek. The cleliveninet* ol (iei 
1 many was ctnnplete, and from this time, notwithstanding 
I certain w'ild raids iowartls tht‘ east, the Magyais began to sf tlle 
I in the land they still occupy, and to adapt themselves to the 
; conditions of civilized life. 

Entreated by Popt* John XU,, who needed a heljier against 
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Bercngar, Otto went a seeond time to Itixly, in qdi : and on 
this occasion he received from the pope at Rome the imperial 
crown. Tn 966 he was again in Italy, where he re- 
enwned years, exercising to the full his imperial 

emperor, rig'htJ’ i” r(‘gard to the papacy, but occupied mainly 
in an attempt to make himself master of the southern, 
as well aN ol the northern half of the peninsula. 

By lar the most important act of Otto’s eventful life was 
his assumption of the Lonjbard and the imperial crowns. Tfis 
CoJiiicTA- successors steadily followed his example, and the 
Ion of sovereign crowned at Aix-la-(!hapelle claimed as his 
Germany right coronation by the pope in Rome. Thus grew 
with the ]j^]y Ejnpire, that strange state wliich, 

^mp re. fjcsccnding through the empire of Charltnnagne 

from the empire of the f^ae.sars, contained so many elements 
f(»reign to ancient life. We are here concerned with it only as 
it affected (Icrmany. (ferman}' itself never until our own da)’' 
be('ame an empire, ft is true that at last the Holy Roman 
lunpire was in reality confined to Germany : but in the(»ry it 
was something (juite different. Like France, Germany was a 
kingdom, but it differed from France in this, that its king was 
also king in Italy and Roman emperor. As the latter title made 
him nominally the secular lord of the world, it might have 
Iwen expected to excit(‘ the pride of his German subjects ; and 
doubtle.ss, after a time, they did learn to think highly of thein- 
.selvcs as the imperial race. lUil the evidence teiuF t(» .show 
that at first at least they had no wish for this honour, and would 
have f)ref(invd their ruler to devote himseli entirely to his own 
people. 

'('here are .signs that during Otto’s reign they b(‘gan t(» have 
a distinct coii.scioiisness of national life, lludr use of the word 
“ dent sell ” to indicate the whole people being one of the.se 
.symptoms. 'Their ('ornmon sufferings, struggles and tiiumphs, 
lujuever, account lai more readily for this feeling than the 
.supposition that they were elated by their king undertaking 
o)>ligations whi(‘h took him lor years together away from his 
native land. So solemn were the associations of the imperial 
title that, after ac(juinng it, Otto probably looked for more 
Jiitimate obedience from his subjects. 'They were willing enough 
t(* admit theabstruct ( laims of the iMUjiire ; but in the world of 
leudalism there was a multitude of established customs and 
rights whi('h niflely confli('ted with thc'sc claims, and in action, 
remote and abstract cemsiderations gave w'ay belore concrete 
and present realities, inst^'afi of .strengthening the allegiance* 
of the Germans towards their sovereign, the imperial title was 
the mcjins of steadily undermining it. To the connexion of their 
kingdom with the ICmpire they owe the fact that for centuries 
they were the most divided of Kuropean nations, and that they 
have only recent ly begun to create a genuinely united state. 
France was made up of a number of lo{)sely connected lands, 
each w’ith its owm lord, when Germany, under Otto, was to a 
large extent moved by a single w'ill, well organized and strong. 
Hut the attention of the Krench kings was concentrated on their 
immediate intere.^ts, and in course of time they brought their 
imrul\ \'as.sals to iU'der. The German kings, as emperors, had 
duties which often look them aw'av for long periods from Germany. 
This alone wouUl have shaken their authority, for, during their 
absence, the great va.ssals .seized rights which were afterwards 
ditlicLiJl to recovhr. But the emperors were not merely ab.sent, 
they hail to engage* in struggles in which they exhausted the 
energies necessary to enforce obedience at home : and, in order 
to obtain help, they were sometimes glad to concede advantages 
to which, under other conditions, they would have tenaciously 
clung. Moreover, the greatest of all their struggles was w’ith 
the papacy : so that a power outside their kingdom, but exerci.s- 
ing immense influence within it, was in the end alway.s prepared 
to weaken them by exciting dissension among their people. 
'Thus the imperial crown was the most fatal gift that eould have 
b(.en offered to the German kings ; apparently giving them 
all things, it deprived them of nearly everything. And in doing 
this it inlliiTed on nuiiiv generalioiis inealeiilahle and needless 
suffering. 


By the policy of his later years Otto did mnch to prepare 
the way for the process of clisintegration which he rendered 
inevitable by restoring the Empire. With the kingdom 
divided into five great duchies, the sovereign could 
al ways have maintained at least so much unity as Henry aucMes. 
the Fowler secured ; and, as the experience of Otto 
himself show’cd, there w^ould have l)een chances of much greater 
centralization. Vet he threw* away this advantage. Lorraine 
was divided into two duchies, Upper Lorraine and Lower Lorraine. 
In each duchy of the kingdom he appointed a count palatine, 
who.se duty w’as to maintain the royal rights ; and after Margrave 
Gero died in 965 his territory was divided into three marches, 
and placed under margraves, each wfith the .same powders as Gero. 
Otto gave u]) the practice of retaining the ducliies either in his 
ow'n hands or in those of relatives. Even Saxony, his native 
duchy and the chief source of his strength, was given to Margrave 
Billung. whose family kept it for many years. 'J'o combat the 
power of the })rinces, Otto, especially after he became emperor 
atid looked ui)on himself as the ])roicctor of the church, immensely 
increased the importance of the prelates. 'They received great 
gifts of land, w’cre endowed with jurisdiction in criminal as well 
as civil ca.ses, and obtained several other valuable sovereign 
rights. The emperor's i(li‘a was that, as church lands and 
ofliee.s could not be hereditary, their holders w’ould necessarily 
favour the crown. But he forgot that the churirh lind a head 
outside Germany, and that the passion for the rights of an ordei 
may be not less intense than that for the rights ol a lamil\'. 
Vv hile the Empire W'as al peace with the popes the prelates did 
.strongly uphold it, and their influence w'as unquestionably, 
on the w'hole, higher than that of rude secular nobles. But 
with the Empire and the Papacy in conflict, they could not but 
abide, as a rule, by the authority which had the most sacred 
c'laims to their loyalty. From all the.se circumstances it euriousl) 
hapfjened that the sovereign w’ho did more than almost any other 
to raise the royal pow'cr, w’as also the sovereign who, more than 
any other, w'rought its decay. 

btlo 1 1 , had b'M'n crowned German king at Aix-la-GliapelK 
and emperor at Rome during his father’s lifetime. Becoming 
.sole ruler in May 973, his lroul>les began in Lorraine, o«oll 
but w'cre more serious in Bavaria, which was now* a 
very important duchy. Its duke. Henry, the brother of Gtto T., 
had died in 955 and had been succeeded by a young son, Henry, 
whose turbulent career subsequently induced the Bavarian 
historian .\ventinus to describe him as rixositSf or the Quarrel- 
some. In 97^^ Biirchard II.. duke of Sw'ubia, died, and the new 
emperor refu.seil to give this duchy to Henry, lurlhcr irritating 
this duke by bestowing it upon his enemy, OlV), a giandson 
of the emperor Otto 1 . Having collected allies Henry rebelled, 
and in 976 the emperor himself marched against him and drove 
him into Bohemia. Bavaria w’as taken from him and given to 
Otto of Swabia, but it W'as deprived of some of its importance. 
'The southern ])art, f'arinthia, whicfi had hitherto been a march 
district, w*as separaK'd from it and made into a duchy, and the 
church in Bavaria was nuide dependent upon tlie king and not 
upon the duke. Tla\ ing arrived at this settlement Otto marched 
against the Bohemians, lait w'hile he was away from Germany 
war was begun against him by Henr\*. the new duke of ( arinthia, 
who, forgetting the benefits he l)ad just received, ro.se U) avenge 
the wTongs of his friend, the deposed duke Henry of Bavaria. 
The emperor made peace with the Bohemians and quickl)* put 
down the rising. Henry of Bavaria w’as handed over to the 
keeping of the bishop of Utrecht and ( arinthia received another 
duke. 

Jn his anxiety to obtain possession of southern Italy, Otto 1 . 
had secured as a w*ife for his son and successor Theophano, 
daughter of the East Roman emperor, Romanus 
II., the ruler of much of southern Italy. Otto IL, 
having all his father's ambition with much of his 
strength and haughtiness, longed to get away from Ciermany 
and to claim these remoter districts. But he w^as detained for 
some time owfing to the sudden invasion of Low*er Lorraine In* 
Lothair, king of France, in 97H. So stealthily did the invader 
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advance that the emperor had only just time to escape from 
Aix- la - (-'hapelle before the town was seized and plundered* 
As (juickly as possible Otto placed himself at the head of 
a p;rcat army and marched to Paris, but he was compelled 
to retreat without taking the city, and in <>So peace was 
made. 

At last, after an expedition against the Poles, Otto was able 
lo fulfil the wish of his heart ; he went to Ital}' in 980 and never 
returned to Germany. His claims to southern Italy 
were vehemently opposed, and in July 9*82 he siifTered 
a disastrous defeat at the hanrls of the JuisL Roman 
emperor’s subjects and their Saracen allies. The nt^ws of this 
crushing blow cast a gloom over (Jermany, which was again 
suffering from the attacks of her unruly neighbours. The Saxons 
were able to cope with the Danes und the German boundary 
was pushed forward in the south-east ; but the Slavs fought 
with such courage and success that during the reigns of the 
emperors Otto II. and Otto III. much of the work effected by 
the margraves Hermann Billung and Gero was imdone, and 
nearly two centuries passed before they were driven back to 
the position which they had perforce occupied under Otto (he 
(ireat. Such w(Te the first-fruits of (lie assumption of the 
imperial crown. 

About six months before his death in Rome, in December 
(>83, Oito held a diet at Verona which was attended by many 
otioiii German princes, who recognized his infant 

son Otto as his successor. Otto was then taken to 
Germany, and after his lathers death he was crowned at 
Aix-la-GhajK lle on Christmas Day 9^3. Ili niy of IJavaria 
was released from his confinemenl and bcc’amc his guardian ; 
but as this restless prince showed an inclination to secure the 
crown for himself, the young king W’as taken from him and placed 
in the care of his mollier Thcoyihano. Henry, howevi r, gained 
a good deal of suj)port both within and w’itliout Gtrmanv und 
r'auscd much anxiety to Otto's friends, but in 985 peace wa^ made 
and he w^as restored to Bavaria. Whih* 'riuophano acted as 
regent, the chief functions of gov'eriinieiit wttc discharged by 
AMIligis, archbishop of Mainz (d. Joii), a vigorous ])relate who 
had risen from a humble rank to tlie highest position in the 
German Church. He was aided by the princes, each of whom 
claimed a voice in the administration, and, during the lif(‘time of 
Theophano at least, a stubborn and sometimes a successful 
resistance was offered to the attacks of the Slavs. But under 
die prevalent conditions a vigorous rule was impossible, and 
during Otto's minority the royal authority w'as greatly weakened, 
fn Saxony the peoy^lc were f|ui('kly lorgeltiiig tiaur hereditary 
connexion with the successors of Henry thePowler; in Bavaria, 
after the death of Duke Henry in 995, the nobles, heedless of th(' 
royal power, returned to the ancient German custom and chose 
Henry’s son Henry as their ruler. 

ill 995 Otto in. was declared to have reached his majority, 
fit* had been so carefully trained in all the learning of (he time 
that lie was called the “ wtmdcr of the world," and a 
character fascination still belongs to his imaginative and 

of Otto, lantastie nature. Imbued by his mother with the 
exlraxaganl ideas of the Hast Roman cmjXTors he 
introduced into his court an amount of splendour and ctTcmonial 
hitherto unknown in western Europe. I'lie heir of the we>tern 
emperors and the grand.son of an eastern emperor, he spent most 
of his time in Rome, and fancied he could unite tlie world under 
his rule. In this vaguer design he w'as encouraged hy Gerbcrt, the 
greatest scholar of the day, whom, as Silvester TI., he raised lo 
the papal throne. Meanwhile Germany was suffering sev'crely 
Irom in t( null clisordcTs and from the inroads of her rude 
neiglibours ; and wlicn in the year 1000 Otto visited his n(»rtheni 
kingdom there were hopes that he W'oiild smite these en(‘rnies 
with the vdgour of his predecessors. But these hopes w'ere 
disappointed ; on the contrarv’, Otto .seems to have relcascri 
B(»leslaus, duke of the Poles, from his vague allegiance to the 
German kings, and he founded an archbishopru* at Gnesen, 
thus freeing the P(»lish sees from the authority of the archbishop 
of Magdeburg. 


When Otto 111. died in January 1002 there remained no 
repre.sentatiyo of the elder branch of the imperial family, and 
several candidates eame forward for the vacant throne. 

Among these candidates was Henry of Bavaria, son 
of Duke Henry the Quarrelsome and a great-grandson of Henry 
the Fowler, and at Mainz in June 1002 this prince was chosen 
German king as Henry II. Having btrii recognized as king b\ 
the Saxons, tin* Tliiiringians and the nobles of Iz)rraine, the new 
king was able to turn his attention to the affairs of government, 
hut on the whole his reign was an uiifortuiialc tme for Germany. 
For ten years civil war raged in Eorraine ; in Saxony inueh blood 
was shed in petty quarrels ; and Henry niad»‘ expcditiims against 
his turbulent va.ssais in Flanders and k'ric.sland. I fe also interfen d 
in the affairs of Burgundy, hut the acquisition of this kingdom 
was the work of his .successor, (onrad II. During nearly the 
whole of this reign the Germans were fighl ing the I’olcs. Boleslans 
of Poland, who was now a very powertul sovereign, having 
conquered Lusatia and Silesia, brought Bohemia also iiiuK r his 
rule and was soon at variance with the German king. Anxious 
to regain these lands Henry allied hinisell with .some Shuonie 
tribes, promising not to interfere with tlie exercise of tiieir 
heathen religion, while Boleslaus found siippf)rters among !hi; 
discontented German nobles. 1 'he honours (»f the ensuing war 
were v\ith Henry, and when peace was made in ioo() I’olrslaus 
gave up Bohemia, but the struggle was soon renewed and neither 
sid(‘ had gained any serious advantage when jicaci* w’as again 
made in 1013. A third Poli.sh war broke out in 1015. IIi iun 
lerl his troops in pierson and ol>tained assistance from the Russian . 
and the Hungarians; pea<(‘ was concluded in loiS, llie Elbe 
lenuiiniiig the north-east boundary of Germany. Henry mad'* 
three journeys to Italy, being ('rownied king ol the Lombards 
at Pavia in 1003 and emjicror at Rome ten years later. Belore 
the latter (‘vcnl, in ord(‘r to assert his right of sovereignty o\er 
Koint*, he called himself kiiii^ of tlu‘ Romans, a designation w'hich 
henceforth W'as borne by his siicressors until lh<y rec<‘iv'cd the. 
higher title fioni the pojnx Tlitheiio a soxcreign crowned at 
Aix-la-Cha.pclle had been “ king of I lie West hVanks," or " king 
of ll e Franks and Saxons.” Henry was gc'iKToiis to the* cluuch, 
to which oe looked for support, hut he maintained the* inyril 
auihority over the c*lergy. Although generallv unsiuc essful lie 
strove hard for peace, and during this n'ign the principle of 
inheritance was virtuallv established wffli regard to German 
fiefs. 

After TTenry's death the nuliles met at Kamba, near Opjieii- 
heini, and in September 1023 ('Icrted (bnrad, a Lranconian 
count, lo the vacant throne. Although favoured b)' // 

tin* German clergy the new king, ('onrml 11 ., had to 
lace .some opposition ; this, however, cjiiickly vaiiishcsl and lie re- 
ceived the homage of the nobles in the various duchies and seemed 
to have no reason to dread intern. d eiu mies. Neverihr lcss, 
he had soon to battle with a cons])ira(y headed by his stejKsuii, 
Ernest II., duke of Swabia. This was caiisc'd jirirnarily by 
(’onrad's avowed desire to accjuire the kingdom <»f Burgundy, bni 
other rea.sons for dissatisfaction existed, and the rex oiling duke 
ioimd it easy to gather around him the si'attered lorces ol di.*-' 
content. However, the king was cjiiite able to deal xxitli tlie 
rising, whicdi, indeed, never attained serious projioriions, although 
Ernest gave continual trouble until his tleatli in 1030. With 
regard to tlie GcTinan duchies ('onrad iolloxxed the |)oIi(v of 
Otto the Great. He wished lo (‘ontrol, not to abolish them. 
In 1026, wluni Duke Henry of Bavaria died, he (jbtained the* 
duchy for his son Henry, afterw-ards the eni|MTor Henrx II). : 
later, despite the o})p(>sili()n of the nobles, be invested the -.ame 
princ'O with Swabia, where the diieal family h.id died out. 
Frant'onia wsis in ihi* hands of ('onrad himself: thus Saxonx , 
Thuringia, (’arinthia and Lorraine were the only duchies in.t 
comyjlc'tely depcmdenl upon the king. 

When (onrad a.sccmdcd tlie throne the .safely of (hrmany 
was endangered from three different points. On the iifjrlli vxas 
Denmark ruled by Caniile the Great; on the cast xvas the wide 
Polish slate whose ruler, Bole.slaiis, had just takem the title of 
king ; and on the south east was Hungarv, whic h unde r its king, 
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St Stephen, was rapidl>' becoming an organized and formidable 
power. Peace was maintained wdth Canute, and in 1035 a treaty 
The concluded and the land between the Eider and 

ndxh- the Sclilci was ceded to Denmark. In 1030 Conrad 
bourittg waged a short war against Hungary, but here also 
coutttrtes, obliged to assent to a cession of territory. 

In Poland he wms more fortunate. After the death of Bolcslaus 
in T035 the Poles plunged into a civil w'ar, and Conrad was able 
to t irn this to his owm advantage. In 1031 he recovered Lusatia 
and other districts, and in 1033 the Polish duke of Mcsi.slaus 
did homage to him at Merseburg. His authority was recognized 
by the Bohemians, and tw'o expeditions taught the Slavonic 
tribes between the Elbe and the Oder to respect his power. 

In Italy, whither he journeyed in 1026 and 1036, Conrad 
was not wclcomcfl. Altliougli as emperor and as king of the 
Conrmdia lawful sovereign of lhat country', 

Ciermans were still regarded as intruders and could 
only maintain their rights by force. The event which 
threw the greatest lustre up)on this reign was the acquisition of 
the kingdom of Burgundy, or Arles, which was bequeathed to 
( onrad by its king, Rudolph III., the uncle of his wdfe, (iisela. 
Rudolph died in 1032, and in 1033 (!onrad was rrow’ned king 
at Peterlingen, being at once recognized b}' the Cierman -speaking 
populatioTL For about two years his rival, Odo, couJit of 
C'hampagne, who was supported by the Romance-speaking 
inhabitants, kc[)t up the struggle against him, but e\entually 
all opposition was overcome and the possession of Burgundy 
was assured to the (leruum king. 

This reign i:; important in the history of Clermany because 
it marks the ])eginning, of the great imperial age, but it has other 
The features of interest. In dealing with the revolt of 

nobles isrnest of Swabia Omrad was aided by llu* reliictanee 
ttnu the of the vassals of the great lords to follow them against 
iand, reluctaiKT was due large!) to the 

increasing indopendenc'e of this class of laiidhclders, who were 
beginning to learn that the sovereign, and not their immediate 
lord, was the protector of their liberties ; the independence 
in its turn arose from tlie growth ol the principle of heredity. 
In German) Conrad did not definitely decree that fiels should 
pass from lather to son, lint he encouraged and look advantage 
of the Uaulenc)' in this direi'lion, a icndeney which was, obviously 
a senous blow at the power (»f the great lords over their vas.sals. 
Ju 1037 lie issued from Milan his famous edict for the kingdom 
(»F Ital) which decreed that upon tlie death of a landholder his 
fief should descend to his .son, or grandson, and that no fiefholder 
sliould be d<'prive<l (i! his fief without the judgment of hi.s peers. 
In another direction (’on?‘ad’s policy was to free himself as king 
from dependence upon the church. He sought to regain lands 
granted to tlie church by his predeces.s()rs ; prelates were em- 
pkyved on public business iniieh less frecjiieiul) llian heretofore. 
He kept a finn Jiand o\it tlie church, but his rule was purel) 
secular ; he took littk or no interest in eei'lesiastical affairs. 
During this reign the eenlrc and Ixisis of the imperial power in 
Germany was moved southwards. Saxony, the home of the 
Ottos, became lc‘ss iiromioeul in (ierman politics, while Bavaria 
iind the south were gr.idiially gaining in importance. 

Henry Ilf., who hail been crowned German king and also 
king of Burgiindv during his father’s liletinie, took posse.ssion 
Henry m inh.'iitauee without the slightest sign ol 

opposition in June lo;/). He was without the im- 
pulsiveness which marred (’onrad’s gre.it (jiialities, but he had 
the sanv(‘ decisive judgment, wide ambition and irresistible 
w'ill as hi'^ father. (Hiring the late king’s eoneluding wars a 
certain Iketiskuis. who had servevf Conrad with distinction 
in laisatia. became duke of Bohemia and made war upon the 
disunited Poles, easily Iwinging them into subjection. Thus 
(lernnmy was again tlirealened w'ith the establishment of a great 
and independent Slavonic state upon her eastern frontier. I’o 
combat this danger Henr>^ invaded liob.emia, and after two 
reviTscs compelled Bretislaus to ajipcar before him as a suppliant 
al Regensburg. The German king treated liis toe generously 
tuid was rewarded by receiving to the end of his reii^n the .service 
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of a loyal vassal ; he also gained the goodwill of the Poles by 
helping to bring about the return of their duke, Casimir I., who 
wn'llingly did homage for his land. The kfng of Denmark, too, 
acknowledged Henry as his feudal lord. Moreover, by several 
campaigns in Hungary the German king brought tliat countr\" 
into the position of a fief of the German crown. This war wais 
occasioned by the violence of the Hungarian usurper. Aba Samuel, 
and formed Ileniy^’s principal occupation from 1041 to 1045. 

In Germany itself Henry acquired, during the first ten years 
of his rule, an authority w’hich had been unknown since the days 
of Otto the Great. Early in his reign he had made a 
determined enemy of Godfrey the Bearded, duke of 
upper Lorraine, w'ho, in 1044, conspired against him pa/;™ 
and who found powerful allies in Hcnr)^ T., king of 
France, in the counts of Flanders and Holland, and in certain 
Burgundian nobles. However, Godfrey and his friends were 
easily w'orsted, <and when the dispossessed duke again tried the 
fortune of war he found that the German king had detached 
Henry of France from his side and was also in alliance w ith the 
Englisli king, Edward the Confc.s.sor. While thus maintaining 
his authority in the norlh-ea.st corner of the counlr)^ by alliances 
and expeditions, Henry w'as strong enough to put the law^s in 
motion against lh(‘ most pow'crfiil princes and to force them t(^ 
keep the publii' peace. Lndcr his severe but beneficent rule, 
Germany enjoyed a period of internal f]uiet such as she had 
probably never experienced before, but even Henry could not 
permanently divert from its course the main political lendency 
of the age, tlie desire of the great feudal lords lor independence. 

(owed, but iinpacified and discontented, the jirinces awaited 
their opportunity, w'hile the king played into their hands by 
allowing the southern duchies, Sw'ahiu, Bavaria and 
('ariiithia. to pass from under his own Immediate 
control. His position was becoming gradually weaker 
when in 1051 he invaded Hungary, where a reaction against 
German influence was taking place. After a second c'ampaign 
in 1052 tlic Hungarian king. Andrew', w’as compcllcal to make 
peace and to own hirnscB the vas.sal of the Geniuin king. Mean- 
wliile Saxony and Bavaria were permeated by ihc^ spirit of unrest, 
and Henry returned from Hungary just in time to frustrate 
a w'idesjiread corrspiracy against him in southcTU German) . 
Encouraged by tlie support of the German rebels, Andrew of 
Hungary repudiated the treaty of peace and the German 
.supremacy in that country came to a sudden end. Among llie 
causes which undermined Henry's strength w'as the fact lhat the 
mediate nobles, who had stood loyally by his father, ('onrad, 
were not his friends ; probably his wars made .serious demands 
upon them, and his strict administration of justice, e.speciidly 
his insistence upon the maintenance of the public jicacT, was 
displeasing to them. 

At the beginning ot Henry's reign the ( luirch all over Europe 
was in a deplorable condition. Simony wa.s universally practised 
and the morality of the clergy was vei)' low. 'i’he 
JHipaev, too, had sunk to a d(\gracled condition imd its 
authority was annihilated, not only by the charaeler church, 
of sucoe.s.sive popes, but by the fact that there were at 
the same lime three claimants for the i)apal throne. Henry, a 
man of deep, sincere and even rigorous piety, rc’garded these 
evils with sorrow ; he associated himselt definitely with the* 
movement for reform which prcKceded from Cluny, and 
commanded Ins prelates to put an end to simony and other 
abuses. Then moving farther in the same direction he resolved 
to strike at the root of the evil by the exercise of his imperial 
authority. In io4(» he entered Italy at the head of an arni) 
which secured for him greater resjiect than had been given to 
any German ruler since Charlemagne, and at Sutri and in Rome 
he deposed the liiree rival popes. He thcMi raised to the jiapal 
SCO Suidger, hishoj^ of Bamberg, who, as Pope ('Icment 11., 
crow'ned him emperor : after ('lement tlnee other German popes 
' Damasus Tl.. Leo IX. and Victor 11 . — owed their elevation to 
Henry. Under these popes a new era began for the church, and 
in thus reforming the Papacy Henry III. fulfilled what was 
regarded the noblest duty of his imperial (iffice, hut he also 
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shaq>ened a weapon whoso keen edge was first tried against 
his son. 

The last ye<irs of Henry TIT. form a turning-point in German 
history, (ireat kings and emperors came after him, but none 
of them possessed the direct, absolute authority which he 
freely wielded ; even in the nisc of the strongest tlie forms of 
feudalism more and more interposed themsclv'cs ]jetwi‘en tlie 
monarch and the nation, and at lust the royal authority virtually 
disappeared. During this reign the towms entered upon an age 
of prosperity, and the Rliine and the Weser became great 
avenues of trade. 

When Henry died in October 1056 the decline of the royal 
authority was accelerated by the fact that his successor was a 
child. Henry IV., who had been crowned king in 
minoHty 1054, was at first in charge of his mother, the empress 
ofHeaty Agnes, whosc weak and inefficient rule was closely 
w'atched by Anno, archbishop of Cologne. In io^)2, 
however. Anno and other prominent prelates and laymen, 
j:)crhaps jealous of the influence exercised at court by Henry, 
bishop of Aug.sburg (d. 1063), managed by a clever trick to 
get possession of the king’s person. Deserted l)y her friends 
Agnes retired, and furthwdth Anno began to rule the state, 
but soon he was compelled to .share his duties with Adalbert, 
archbishop of Bremen, and a year or two later Adalbert became 
virtually the ruler of Germany, leaving Anno to attend to affairs 
ill Italy. Adalbert's rule w^as very successful Compelling 
King Solomon to own Henry's supremacy be restored the 
influence of Germany in Hungar\’ ; in internal affairs he re* 
strained the turbulen('c of the princes, but he made many 
enemies, especially in Saxony, and in 1066 Henry, who had 
just be'cn declarccl of age, was compelled to dismiss him. The 
ambitious prelate, howTver, had gained great influence over 
Henry, wdio had growm up under tlu' most diverse influences. 
'I'he young king w’us generous and was endowed witli consuleralfli' 
intellectual gifts ; 'nut passing as Ik* did from Armo’s gloomy 
palace at Cologne to Adalbert's residence in Bremen, wliere he 
was petted and fkttered, he became waywiird and wilful. 

Henry IV. assumed the duties of government .soon after the 
fall of Adalbert and quickly made enemies of riiaiiy of the chief 
princes, including Otto of Nordheim. the powerful 
personal Bavaria, iUidolph, duke ol .Swa))ia, and 

rule. Berthold of Zahringen, duke of ( arinthia. In Saxony, 
where, like his father, he freijucntly held his court, 
lie excited intense hostility by a scries of injudicious proceedings. 
While the tliree Ottos were pursuing the .shadow of imperial 
greatness in Italy, much of tlie crown land in this duchy had been 
seized by the nobles and was now' held b>’ their descendants. 
Henry IV. insisted on the restoration of these estates and em 
croached upon the rights of the peasants. Jfloreovei, he built 
a number of forts wfliich the people thought were intended for 
prisons ; lie filled the land with riotous and o^'crbcaring Sw'abiaiis • 
he kept in prison Magnus, the heir to the duchy ; and is .said 
to have spoken of the Saxons in a tone of great contempt. All 
classes w'ere thus combined against him, and when he ordered 
his forces to assemble for a campaign against the Jkles the 
Saxons refused to join the host. In 107,^ the universal discontent 
found expression in a great ussembi} at W'orineslcben, in which 
the leading part was taken by Otto of Nordheim, by W erner, 
archbishop of Magdeburg, and by Burkliard H,. bishop ol 
Halberstadt. Under Otto's leadershi]^ the 'riiuringians joined 
the rising, which soon spread far and wide. Henry was surprised 
by a band of rebels in his fortress at the llarzl>urg ; he fled to 
Hersfeld and appealed tf) the princes for suppcirt, liut he could 
not compel them to aid him and they would grant him nothing. 
After tedious negotiations he w'as obliged to yield to the demands 
of his enemies, and peace was made at (.ierstungen in J074. 
Zealously carrying out the conditions of the peace, the peasants 
not only battered down the detested forts, tliey even destroyed 
the chapel at the Harzburg and committed other acts of desecra- 
tion. These proceedings alarmed the princes, both spiritual and 
secular, and Henry, who had gained support from the cities 
of the Rliineland, was able to advance with a formidable army 


into Saxony in 1075. He gained a decisive victory, rebuilt the 
forts and completely restored the authority of the crown. 

In 1073, while Germany w'as in this confused stale*, Hildebrand 
had become pope as (Gregory VI 1 ., and in 1075 lu* issutxl his 
famous decree against Uie marriage of the clergy and 
against their investiture by las men. To the latter ^ 

decree it was impossible for any s<j\'ereign to submit, 
and in Germany there were strongiT reasons than 
elsewdiere for resistance. A large part cfl the land of the ( ountry 
was held by the clergy, and most of it had been granted to them 
because it was supposed that they would be the king’s most 
efficient helpers. Were the feudal tie broken, the uown nuisL 
.soon vanish, and the constitution of medieval society undergo 
a radical change. Henry, who hitherto had treated the new' 
pope with exce.s.sivc respect, now announced his intention of 
going to Rome and a.ssuming the imperkil title. 'Die ])ope, 
to w'hom the Saxons had been encour;iged to complain, resfM^ndetl 
by sending kick certain of Henry’s messengers, willi the coTnnuuul 
that the king should do penance for the crimes <*f which his 
subject.s accused him. Enraged by this unexpt‘cted arrogance, 
FIc*nrv summoned a synod of (ierrnan bishops to Worms in 
January io7(). and Hildebrand was declaied d<'poseil. 'I’he 
jiapal arisvv(*r w'as a bull excoininunicating llu German king, 
dethroning him and liberating his subjects from lht‘ir oath of 
alleguincc. 

Never helore had a pt)pc ventured t.» t.ike so bold a step. 
It wjis within the memory e\en of >oung men that a (ierniaii 
king had dismissed Ihiee ])opes, and had raised in gijfcctof 
turn four of liis own prelates Id the Roman see. And Henryks 
now a pope attempted to dr.ig from Ins throne the ckciwm- 
successor ol this very so\eieign. 'I'he effect ol the 
IniU was tremendous; no other was eM*r followed by 
e(jualh im|)orlanl results. 'The princ<*s had long l>een chafing 
under tin royal power ; lluy had shaken even so stern an 
autocrat a.s Henry 111 ., and the aiithoiitv ol Henry 1 \’. was 
already vi.sibly weakened. At this impoitant stage in Iheii 
contest witli tlie crown a niiglity ally .suddenly ofjeied him.sell, 
and with indecent eagerne.ss tlies hastened to as.socjate thein.seh es 
witli liim. 'J'lieir va.s.sal.s and subjetls, apjialled by tin* invisible 
powers wdelded by the head of the church, supported tliern in 
their rebellion. Tin* Saxons again rose in arm.s and Otto of 
Nordheim succeeded in uniting tlw* North and Soutli (icrmaii 
.supporters of the jiope. Henry had looked for no sn< h result 
as this ; he did not understand the influemes whidi lay lieneatli 
the surhue and was liorrified by his unexjiected i.solation. At 
a di<*t in dVibur lie humliled himself belorc the princes, but in 
\'uin 'They turned troin him and decided that the pope should 
be asked to judge Henry ; lliat if, within a year, the .sentence 
()\ ex('omniiini( ation were not reinovad, tlie king should lo.se his 
crown ; and that in tlie meantime he should live m retnement. 

Next came the str.inge scene at Ganossa wliidi Imnied itseii 
into the memory of lairope. hor time davs the lepiesentativ e 
of the ( aesars entreated to be admitted into (he [)ope’s 
pre.sencc. No other mode of escj.pe llian comjilete 
sill )je(i ion to (iregory had suggesU'd ihsell, or wa.s 
perhaps po.s.sil)ie ; but it did not save him. Although the pojie 
ibrgave him, the Gi'rman ])rinees, resolved not to ini.ss tlie i haiiee 
which lortune had given them, met in Matdi 1077, and de|Mjsed 
him, electing Riidolpli, duke of Swabu.. as his siucessor. But 
Henry's bitter humiliations transformed his character ; they 
brought cut all his latent capacities of manliness. 

The war of investitures th.it followed was the opening oi th * 
tremendous struggle between tin* jMnj>ire and tlie i*'iipa( > , 
w'iiich is the central fart of medieval histoi> and 
which, after tw-o ri-nluries oi conflirt, ended m \hv siruyffiv 
exliaustiori of botli powers. Its details belong' more f-vtr in- 
to the histop;' of Italy than to that ol (icrniany, ' 
where it took the form of a light between two rival l<mgs, but 
in Germany its effects w'cre more deeply felt. 'I’h'- nation now 
plucked hitter fruit from the seer) planted by ('ttu the (ireat 
in assuming tlie imperial crown and hy a long line oi king's .md 
emiicrors in lavi.-hing worldly jiower upon the chiircli. In the 
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ambition of the spiritual and the secular princes the pope had 
an immensely powerful engine of offence against the emperor, 
and without the slightest scruple this was turned to the best 
advantage. 

When this struggle began it may be said in general that Henry 
was supported by the cities and the lower classes, while Rudolph 
Henry IV, reJiccl upon the princes and th(; opponents of a united 
and the Germany ; or, to make another division, Henry's | 
strength lay in the duchies of Franconia and Bavaria, | 
kings. Rudolph’s in Swabia and Saxony. In the Rhineland ; 
and in southern Germany the cities had been steadily growing ' 
in wealth and power, and they could not fail to realize that 
they had more to fear from the princes than from the crown. 
Hence when Henry returned to Clerniany in 107S Worms, 
Spires and many other places ojicned their gates to him ancl 
contributed freely to his cause ; neverthtdess his troops were 
beaten in three encounters and Pope Gregory thundered anew 
against him in March 1080. However, the fortune of war soon 
turned, and in October 1080 Rudolph of Swabia w'as defeated 
and slain. Henry then carried the war into Italy ; in 1084 
he was crowned emperor in Rome ])y Wibert, archbishop of 
Ravenna, whom, as (dement HI., he had set up as an anti-j)ope, 
and in 10H5 Gregory died an exile from Rome. Meanwhile 
in Germany Henry’s opponents hatl chosen Hermann, count of 
buxi'inburg, king in succession to Rudolph of Swabia. Hermann, 
howeve.r, was not very successlul, and when Henry returned 
to Germany in 1084 ht; found that his most doughty opponent, 
Otto of Nordheim, was dead, and that the anti-king had few 
friends outside Sa\(»ny. 'I'his duchy was soon reduced to 
obedience and was treated with considtTalion, and when the 
third anti-king, Egbert, margrave of Meissen, was murdered in 
iot)o then* would have been pea<*c if Germany had followed 
her own impuls(*s. 

In the l*apacv, hu\^ev<T, Henry had an imf)la('abl(‘ foe , and 
again and again when he seemed on the j)oint of a complete 
triumjjh the smouldering embers of revolt were kindled 
andThe llame. In Italy his son, ( onrad, was 

Papacy, stirred up against him and in 109,^ was cniwned king 
at xMonza ; then ten years later, wdien Germany was 
more peaceful than it had Ix en lor years and when the emperor's 
anthorit\- was gent rally acknowledged, his second son, Henry, 
afterwards the emj)eror Henry V., was induced to head a danger- 
ous rebellion, 'bhe Saxons and the Fhnringians were soon in 
arms, and they were joined i)v those warlike sj^irits of Germany 
to whom an age of p(‘ace brought no glory and an age of pro- 
sperity bron{;ht no gain. After some desultory fighting Henry 
was taken ju isoner and eomjielled to abdic'ate ; he had, however, ! 
escaped and had renewed the contest when he died in August 1 
I loO. j 

During this reign the first crusade, took jilace, and the German • 
king suffered se\'erely from the pious zeal whic h it expressed 
rh* First intensified. The movement was not in the end 

L^sade. kivoiirable to papal supremacy, but the early crusaders, 
and those who sympathized with them, regarded the 
(‘iicmies ol the pope as the enemies of religion. ' 

'fhe early years of Ihnry V.'s reign were spent in campaigns j 


emperor’s difficulties to rise again and again, the twin pillars of 
his strength being the Saxon hatred of the Franconian emperors 
and an informal alliance with the papal see. Henry 's chief friends 
were his nephew's, the two HohcnsUiufen princes, Frederick 
and Conrad, to whose father h'rederick the emperor Henry TV. 
had given the duchy of Swabia when its duke Rudolph 
became his rival. The younger Frederick succeeded to this 
duchy in 1105, while ten years later Conrad was made duke of 
Franconia, a country w'hich for nearly a century had been under 
the immediate government of the crown. The two brothers 
were enthusiastic imperialists, and with persistent courage they 
upheld the cause of their sovereign during his tw'o absences 
in Italy. 

At last, in September 1122, the investiture i|uestion was 
settled by the concordat of Worms. By this compromise, 
which exhaustion forced upon both parties, the right 
of electing prelates was granted to the clergy, and 
the emperor surrendered the privilege of investing worms. 
them with the ring and the staff. On the other hand 
it was arranged that these elections should take place in the 
presence of the emperor or his representative, and that he should 
invest the new prelate with the sceptre, thus signifying that 
the bishop, or abbot, held his temporal fiefs from him and not 
from the pope. In Germany the victory remained with the 
emperor, but it was by no means decisive. The, Papacy was far 
from realizing Hildc^brand's great schemes ; yet in regard to the 
question in dispute it gained solid advantages, and its general 
authority w'as incomparably more im])ortant. than it had been 
half a ('entury before. During this jxTind it had waged war upon 
the emperor himself. Instead of acknowledging its inieriorit\' as 
in former times it had claimed to be the higher power : it had 
even attempted to dispose of the imperial crown as if the Empire 
were a papal fief ; and it had found out that it could at any 
time tamper, and ])(*rhaps paralyse, the imperial authority bv 
exciting internal striie in Germany. Having thus settled this 
momentous dispute Henry spent his later years in restoring 
order in German)', and in ])lanning to assist his father-in-law, 
Henry 1 . of England, in France. During this reign under the 
lead of Otto, bishop of Bamberg (r. 1063-1 Pomerania 
began to come under the influence of Germany and of 
(hristianit)'. 

The Franconian dynasty died out with Henry in ^lay 1125, 
and after a protracted contest l^othair, duke of Saxony, the 
candidate of the cler^-, was chosen in the following reign 
August to succeed him. The new king s first enter- otLotbair 
prise was a disastrous campaign in ikdiemia, but ike 
before this occurrence he had aroused the enmity of 
the Hohenstaufen princes by demanding that they should 
surrender certain lands which had formerly bten the property 
of the crown. Lothair's rebuff in Bohemia stiffened the backs 
of Frederick and (.'onrad, and in order to contend with them 
the king secured a powerful ally by marrying his daughter 
Gertrude to Henr)' the Proud, a grandson of U^elf, whom llenr)^ 
1 \". had made duke t)f Ba\'aria, a duchy to which Henry himself 
had succeeded in 1126. Henry was perhaps the most powerful 
of the king’s subjects, nevertheless the dukes of Swabia and 


in I^'landcrs, Bohemia, Hungary and Poland, but the runv king | Franconia withstood him, and a long war desolated South 
was soon reminded that the dispute over investitures | Germany. This was ended by the submission of Frederick in 
Henry \. unseUl(‘d. J’opc Paschal Jl. did not doubt, now' I 1134 and of ('onrad in the following year. Lothair’s position, 

Qerntany. That Henry IV. was dead, that he would .speedily j w'hich before 1130 was very weak, had gradually become stronger. 

triumph ; but he w’as soon undeceived. Henry V., | He had put down the disorder in Bavaria, in Saxony and in 
who with unconscious irony had jjromi.sed to treat the poj)e | Lorraine; a diet held at Magdeburg in 1135 was attended by 
as a lath r, continue d, like his predecessors, to invest prelates i repre.sentatives from the vas.sal states of J)enmark, Hungary, 
with the ring and the staff, and met the expostulations of Paschal j Bohemia and Poland; and in J136, when he visited Italy for 
by dec laring that he would not surrender a right which had ■ the sec'ond time, Germany w'as in a very peaceful condition. In 
belonged to all former kings. Lengthened nc-gotiations took j June 1133 during the* king's first visit to Italy he had received 
place but they led to no satisfactory result, while the king's I from Pope Inncx'ent II. the imperial crown and also the invest i- 
enemies in (h vmany, taking advantage of the dc.*adlock, showed ! turc of the cxten:dve tcrritorie.s left by Matilda, marchioness of 
signs of revolt. One of the most ardent of these enemies was j Tuscany ; and at this time the pope seems to have claimed the 
Lothair of Supplinburg, whom fL*nry himself had made duke [ ernpcrc^r as his vassal, a statement to this effect (/>c;.v/ homo fit 
of Saxony upon the e xtinction of the Bilking family in 1106. papaey stanit quo duute ammam) being inscribed in the audience 
Lothair w'as humbled in 1112, but he took advantage of the ' hall of the Lateran at Rome. 
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Nothing could indicate more clearly than this fact how much 
of their old power the Gernuin kings had lost. It was not past 
hope that even yet some of their former splendour 
?he%yai reslored, and for a brief period monarchy 

power.^ again stand high . Still , its foundations were sapped 
Incessant war, both at home and in Italy, had deprived 
it of its force : it had lost moral influence by humiliations, of 
which the scene at ('anossa w^as an extreme type. Steadily, 
with unwearied energy, letting no opportunity escape, the princes 
had advanced towards independence, and they might w'ell look 
forward to sucii a bearing in regard to the kings as the kings 
had formerly adopted in regard to them. 

Ilenr}" the Proud was confident that he w'ould succeed Lothair, 
wlio had died on his return from Italy in December 1137 ; but, 
by a hasty and irregular election, (onrad of Hohen- 
Conracr staufen, duke of Franconia, w^as ('hosen king in March 
113S. Henry the J^roud rebelled and w^as declared to 
have forfeited his two duchies, Saxony and Bavaria, the former 
being given to Albert the Bear, margrave of Brandenburg, and 
the latter to Leopold lY., margrave of Austria. Henry defended 
his rights w'ith vigour and once again (ierrnany w'as ravaged by 
war, for although he was unpopular in Bavaria he was strongly 
supported by the Saxons, who, since the time of Henry IV., had 
alway^ been ready to join in an attack on the monarchy, and he 
had little dilTicultv in driving Albert the Bear from the land, 
llow’cver. in October 1139 Henry died suddenly, but his young 
s(»n, Henry the Lion, w'as recognized at om e as duke of .Saxony, 
wdiile his brother, Welf, upheld the fjrtiin‘s of his house in 
Tkivaria. The struggle w'ent on until Miiv 114?, when i)(‘ac(‘ 
was made at Frankfort. Saxony, with the assent of .Albert the 
Bear, was granted by Conrad to Henry the J.ion and Bavaria 
w^as given to Henry Jasomirgott, who had just succeeded his 
brother Leopold as margrave of Austria, But this w'as only a 
lull in the civil strife, which was renewxul after the king had made 
i\ successful expedition into Bohemia. The princes rlerical and 
lay were fighting against each other, and the liavarians were at 
war w'ith the Hungarians, wdio gained a great victorv’ in 114O. 
Notwithstanding the many sources of confusion ('on rail was 
])ersuaded hy the passionate elor(uen<'e of lUrnard of ('lairvaux 
to take part in tin* second crusade ; he left for the hLast in 1 147 
and returned to (iermany in 1140, to find W'elf again in arms 
and Henry the Lion claiming Bavaria. Tlie king Imd done 
nothingto stem the rising t ide of disorder when fie died at Bamh<*nr 
in February 1152. During this reign the work of concjiiering 
and Germanizing the Slavonic tribes east of the I'dbe was .senousK 
taken in hand under the lead of Albert the Jk*ar and Henry the 
Lion, and the foundation of the margnn ialc of Brandenburg 
by Albert tended to make life and property more secure in the 
n-irth-cast of (iermany. 

After CVin rad’s death (iermany passed under the rule of one 
of the greatest of her sovereigns, Frederick L, called Ikirbarossa, 
nephew of the late king and son of Fredicriek.lhat duke 
hocomis^^ Swabia who liad fought along wdth ('onrad against 
king. Hcnr>" the Proud. Frederick himself had also been 
closely associated w'ith ('onrad ,who adviserj the princes 
to choose his nephew’ as his successor. This was done, and the 
new' king w'as crow'ned at Aix-la-rhapcllc in Man h 1152. Allied 
through liis mother to the Welfs of P»avaria, and anxious to put 
an end to the unrest w'hich dominated fiermanv, e^iireinlly to 
the strife between the families of Welf and Hohenslaufen, 
Frederick began his reign hy promising to secure for Ib*nr\’ the 
Lion the diK'hy of Bavaria, and by appeasing IIenr\'*s uncle, 
roiml Welf, by making him duke of Spoleto and margrave ol 
Tuscany. But the new king had another, and perhaps a more 
potent, reason for wishing to si’c pear(* restored in (iermany. 
For his adventurous and imaginative spirit Italy and the imperial 
title had an irresistible charm, and in 115^, two years after he 
had ascend(*d the throne, he crossed the Alps, being rrow'ned 
emperor at Rome in June 1155. After this event the liest years 
of his life were .spent in Italy, W'here, in his long ami olistinate 
struggle W'ith the Lombard cities and w'ith J^ipe Alexander HI., 
he chiefly acquired his fame. Alihough on the emperor’s sid(‘ 


this struggle was conducted mainly wdth Gcnnan troops it falls 
properly under the history of Italy. In that country' the record 
of this reign is a bhnid- stained piige, while in the history of 
(iermany, on the contrary, Frederick’s name is associated with 
; a peaceful and prosperous p(*ri()d. 

I The promise that Iknaria should be granted to Henrv the 
i Lion W'as not easily fullilled, as Henry Jasomirgott refused to 
1 give up the duchy. At last, however, in 1156, after 
j his return from his first expedition to Italy, Frederick 
reconciled the latter prince by making Austria into a %axony. 
duchy with certain sjiecial privileges, an important 
step in the process by w'hich that country b(*r.imc the centre of 
a powerful state. Henry Jasomirgott then renounced Bax aria, 
and Henry the Lion became its duke. It was, hoxvever, in his 
other duchy of Saxony that the latter duke’s most important 
! work was done. Although he otten gave offem'e by his haiiglitv 
j and aggressive di-pisiiim, lex (ierman prineis ha c’eariu’d so 
I thoroughly the goodxvill of posterity. Sinet* the death of Otto 
the Cireat the Slavonic lands to the east of the Flbe had been 
very imperfectly held in subjection by the (iermans. Dex-oling 
himself to the coiKjiicst of the lamL lying along the shore of the 
Baltic, Henry siK'cccdcd as no one before him had exer done. 
But !a*xx'as not onlv a comjucror. He built tovxnsimd em‘v)urage(l 
j those which already existed ; he founded anrl restored bislio])rn s 
in his nexv territories ; and between tlu* lOlbi* and tlic Odt r he 
planted bodi(‘s of industrious colonists. While he was thus at 
xvork a similar task xvas being performed to the .south east of 
I Saxony by Albert the P»ear, the lirsl margrave of Ibandenburg, 
i xvho, by his enei^getic ruk* xvas preparing this count rv lor its 
j great des(mi(*s. 

F.arly in his reign by settling a dispiiU’ ox’cr the eroxvn of 
Denmark. kVederiek brought tlu* king of that count rv once mori* 
into tlu* jiosition of a German vassal. I hiving spent predvrivk 
the year ii qh in st'llling tlu* Bavarian question and in Poland 
' in enforcing ord(;r in the Rhineland ami (*lsevxhere, nndOer- 
I the em])en»r mardu'il into Bolaml in 1157, (letiprllrd 
j its ruk*r, Bol(‘slaus IV., to do the homage xvhieh !i‘* had prex iously 
I reliiscd to perlorm, and in return for s(‘rviees renik*r(‘d during 
j the campaign and for promi.ses of future aid, rai.sed the duke of 
, Bohemia t(» the rank ot a king, a eliangc xvhicL in no way affeeterl 
his duties to the (ierman crown, but xvhii'h gave him a (crlain 
' prec'edenee over other x'as.sal princes. The king ol llnngarv, 

; too, although no attempt xvas made to subdue him, became a 

• uselul afly. T’hus the lame of (iermany in the m*ighbourmg 
' (‘ounlries, xvhieh had been nearly destroyed during the r(»nfusion 

of Henry JV.’s reign, xvas to a large (*xlent restored. J'’rerl(*rick 
' as.serled his anlliority in Burgundy (u*, as it xvas somelinn;s 

• (tilled, Franche (omle. In (Icrmanv ilst;lf internal older was 
I established bv a stri('t aj>pliane(‘ ol the (‘xisling laws against 

those xvho broke the peace, Iresh orders hu* its olxserx'aiice were 
issued, and in l’'red(‘riek the robber nobk*s loiin<l a most implac- 
able enemy. 'I’lu* cities, too, llonrislu'd d iniig this reign. The 
I emperor attached them to himsell by granting to many of them 
; the v(*ry liberlu*'. xvhuh. by a strained mti*rpretali(in of his 
: inijicrial rights, lu* xvithheld from the cities of Lombardy. V<*t. 

; notwithstanding his polii'y. in lhe.se dirc'ctions the (ieniuin nobl(*s 
I appear to hax'e b(*t*n enthusiastii’ally devoted to Frederick, 'rime 
! after time they folloxved him to Italy, enduring .serious lo .ses and 
hardships in order that lie might enfon’c claims xvhieh wt*re 
' of no advantage to them and xvhieh, prc\ ioiislv, had been a 
curse to their nation. Their loyaltv is well illustrated by the 
iamous scene at Besancon in October 1157. During a m(‘(*ting 
of the diet a papal legate read a letl(*r from Jhipe Adrian JV., 
vvhicli .s(H*m(‘d to imply that the JCrnpire w’as a papal lief. In 
dignant murmurs ro.se from the assembl(*d nobles and the life of 
the legati* was only .sjived from their fury bx the jut(*rvention ol 
the emperor him.self. The se('rel ol hVe(leri(k’s girat jiopularity 
; W'as partly the national pride cxcit(*d hv his fon*ign achi(‘vemcnt.s. 

: partly the ascendance ox'er other minds which his genius gave 
him, and partly the eonvif'tion tlial xvhile lu* would forego turn*' 
of his rights he would demand from his vassals nothing more 
than xvas sanctioned by tlie laws of the Lmpire. 
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Having suppressed a rising at Mainz Frederick sot cmt in the j sides, hut especially in the nortli-west, Henry was faced w 
autumn of 1163 for Italy, which country was now distracted j incipient revolution, and while he was comlxiting this 1 

by a papal schism. This incident was bound to affect quarrel between Frederick and the Papaf:y broke out 

undAi*^x pcilitirs. After the death of Adrian IV. in again m Italy. At this juncture Philip of CiAoj^ne and Phi 

anderiiL **50 tin* imperial party put forward an anti-pope, united the German and the Italian oppositions. Several 

Victor IV., against Alexander ILL, who had Ix'cn princes rallied to his standard and foreign powers 

canonicaUv elected. The emperor made stupendous efforts to promised aid, but although very formidable in appearance t 
secure for Victor and Uieu for his successor. Paschal III., recog- combination had no vestige of popular support. Tlie great 
iiition by the sovereigns of Europe, but in vain; and tiimosi part of the German clergy again proved their loyally to Frederic 
the laily suptjtjrl which the anti-po])e received cuime from the who hurried to Germany only to see tine opposition vanish befc 
( '•erman clergy. In May 1 165 Frcdci ick held a diet at Wurzburg, him. In March 1 j 88 Philip of Cologne submitted at Mainz, 
where the princes lay and clerical swore to be faithful to Pasclial Germany was now at peace. With the accession of Grego 

and never to recognize Alexander. But Alexander soon found pope and emperor were reconciled, and by the niarria 

|)arli«ans among the German clergy, hitherto the most loyal of of his s(m Henry with Constance, daughter of Roger 1 ., 
the emperor’s friends; and Fn^derick rf^Uiliated by driving the king of Sicily, the emperor had reason to hope that the 
offending prelates from their sees, a proceeding which tended Empire would soon include Naples and Sicily. Re- aenth 
to dLstiirb the peace of the land. Then in August 1 167, in the soh ing that the sunset of his life should he even more 
midst of the struggk' in Italy, came the pestilence which destroyed .splendid than its dawn he decided to go on crusade, and in 1 j < 
the imperial army in Home, and drove the emperor as a fugitive be sUirtccl with a great army tor tlic Holy Land. When llie ne\ 
.»<Toss the Alps. After tins humiliation Frederick remained for reached Germany that he had been drowned, an event which toi 
^ix \’car.s tn Germany. He was fully occupied in restoring order place in Cilicia in June iiqo, men felt that evil da\'s were comii 
m .Sax()ny, in th(‘ diocese of Salzburg and elsewhere ; in adding upon the countiy, tor tin* elements ol discord would no long' 
to his hereditary lands ; in negotiating for a Ijetter undcrsfcinding Ikj controlled by the strong hand of the great emperor, 
with l^Yanre and lingliiiid ; and in reminding the vassal states, Evil days did not, however, come in the time of Henry VI 
Hungary, Poland and Uolicmia, of their duties towards the who, although without his father's greatness, had some of li 
Knipirc. J'he success with wliich he carried out tl»Ls work show^s determination and energy, and was at least his equal ^ 

clearly lliat, in Germany at least, the disaster at Rome had not in ambition. Having in 11 go reduced Henry the J^ion 
.s(Tiou.<ly affected his prestige. Again in Italy in T174 the contest ()nc<‘ more to submi.s.sion, the new king set out to take jjosses.sit 
witii the Papacy was abni|Hiy encled liy Frederick's overwhelming .)f his Sicilian kingdom, Ixjing on the way crowned eni|>eror ; 
defeat at L(“gnauo in M.ay 1176, and by the treaty of Venice made Rome. At the end of 1 igi he returned to Germany, where 1 
about a year later with Alexander III. was soon faced by two .serious risings. The first of the.se centre 

In the later years of his re^n the emperor's chief enemy was round the reslles.s and unrul)’ Welfs : after a time these ii 
Ilenrs the Lion. Rendered arrogant by sueee.ss and confident '^urgents were joined by their former enemies, the rulers of Saxon 
that las interests were in northern, and not m southern of Thuringia and of Meksen, who were angered by Henry 
andilei^' lOurope, thc Suxoii duke nYused to assist Fredtfrick conduct. The Welis also gained the assistance of C!anute \'J 
thcLion^ in the cainpaigii which ended .so disastrously at king of Denmark. Equally dangerous was a rebellion in t) 
Ixgnano. Ascribing his defeat to Henry's defection, Low^r Rhineland, where the em)X’‘ror made many loes I 
h'rederick returned to (krmany full of anger against the Saxon appointing, regardless of their fitness, his own candidate.s 
duke and firmly resolvi'd to punish him. The immediate cause vacant bishoprics. At Liege this led to serious eomplicationi 
of Ilenr\’.s ilownfall, however, was not his failure to appear in j and when Bishop Albert, who had l»een chosen against Henry 
Itfilv, but bis ndusal to restore some lands to the bjshop of | wish, was murdered at Reims in x\o\’eml>er 1192, the emperi 
Ilalberstadt, and it was on this charge that he was summoned • was openly accused of having instigated tlie crime. At once tl 
Ufore the diet. 'I'hrec times be refused to appear, and early in j rulers of Brabant, of Limburg and of Flanders, with tlie arc! 
1 1 80 sentence was pronounced against him ; be was condemned • bishops of Cologne and Trier, were in arms. In the east 
to lose all his lands and to go into banishment. For some time j Germany Ottakar 1 . of Bohemia joined the circle of Ileniy’ 
lie resisted, but at length the empc^nir in persiai marched against ! (nemies, and the southern duchies, Bavaria, Swabia and Austri 
liira and he w^as forced to sulimil ; the only favour he could j were too much occupied with internal quarrels to send he 


secure when peace wus made at k>furt in November 1181 was 
permission to retain Brunswick and Liineburg, w^hich luive 
remained in the posses.sion oi his descendants until our own day. 
Bavaria was grante<J to Otto of Willelsliach, but it lost some 
of its iin]iortance because Styria was taken from it and made into 
a. .separate duchy. The extensive duch>' ol Saxony was com- 
pletely <lismembered. The name w'as taken by the small portion 
ol ihi* former diiehy which was given to Bernard, son of Albert 
the Bear, the founder of a new Saxon line, and the extensive 
we.stcni part was added to the arc.hbi.shopric of Cologne. The 
child prelates of Saxony and many of the late duke's most 
important feudatories were made virtually independent of all 
control .save 4 hat of the crowii. lYederick's object in thus break- 
ing up the two greatest duchies in his kingdom was doubtless 
to strengthen the imperial authority. But in reality he nnide it 
ciTtain that the princes would one day shake off the imperial 
jiower altogether ; for it was perhaps more difficult for the 
sovereign to contend with .scores of petty nobles than with two 
or three gn*at princes. 

I..e.ss serious tiian the struggle with Henry the Lion w’as 
lYcderick's ^truggle with Philip of lleinsberg, archbishop oi 
('<»logrie (d. irgi), on whom he had just conferred a great part 
t>t Saxony. When the emjxror went to Italy in 1184 he left the 
government of Germany to his .stin Henry, afterwards the emperor 
Henry \’I.. who had been crowned German king in ()n all 


to the harassed emperor. But formidable as w^ere these risinj 
they were crushed, although not entirely by force of arm 
In J 193 Richard I. of England passed as a prisoner into Henry 
keeping, and with rare skill the emperor used him as a nieai 
of compelling his enemies to come to terms. Henry the Lion w; 
the last to submit. He made his peace in 1194, when his sc 
Henry was promised the succe.ssion to the Rhenish Palatinal 
Kelli rning from aiiotlier visit t© Sicily, the emperor was now j 
powerful that, in pursuance of bis plan for making himself tl 
liead of a great world monarchy, he put forward thc suggestii 
that the imperial crown should be declared heredium- in h 
family. This proposal aroused much opposition, but Hem 
persisted with it; he promised important concessioiLs to tl 
]>rince.s, many of whom were induced to consent, and but for h 
sudden death, which occurred in Sicily in September 1197, it 
probable that he would have attained his end. 

Great as was Henry's authority many of the princes, chi 
among them being Adolph, archbishop of C ologne (d. 122c 
refused to recognize his son, EYederick, who had been 
chosen king of the Romans in iiq 6 . This attitude swabia 
wa.s po.s.sibly owing to the fact that Frederick w’as andott 
young and inexperienced ; it was, how'ever, more 
pnibahly clue to a n^vival of the fear that the German 
princes would be entangled in Italian politics. For a tin 
Adolph and his friends, who were mainh* princes of the Rhinelani 
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sought in vain for a iu‘w king. While they were thu.s cmplove*] 
iriends of the house of HohensUiufen, convinced that 
Frederick’s kingship was not possible, chose the late emperors 
brother, J*hilip, duke of Swabia, to fill the vacant throne : soon 
afterwards the enemies of the house found a candidate in the 


a modern gentleman. A lo\ er ot poetrv, ol an and of .science^ 
])e was also a great statesman : In* I<?\ew how l() adapt his policy 
to changing circumstances and hou to mo>’e num bv 
appealing at one time to iheir selfishness and wv.ik- 
ness anti at another time to the nobler vjiialities of 


fieison of Henry the Lion’s son. Otto of Brunswick, who was \ luimari nature, h'or ()llt\^ard ^idendonr his p«isiiion was never 
also chosen (Imnan king. Thus the struggle between Welf ami i sur])ass«i, and before he ili(‘d lu* pc.s.scssed six crowns, those. 


llolienstaufen was renewed imd civil war broke out at once. 
Philip's supporters were the iKiblcs of southern and eastern 
(iermany, while a tew cities in the west owned his authority : 
Otto’s friends were found mainly in the north and the north-west 
of the country. The number of availalile warriors was increa.sc€l 
by the return of many crusaders, among tJiiem being tlic famous 
soldier, Henry von Kalden, who was mainly responsible lor the 
sue.ee.ss of Philip's cause in iiQO. H (iermany had been un- 
eoimected witli the Papacy, or c^'cn if the Papacy had been as 
weak as in the d:iys of Henry \’l., the i.ssiie ol the strife would 
almost certainly have beiMi an early victory for Jdiilip. A 
majority of the princes were on his side and the hVench king 
J'Jiilip Augustus was his ally, while bis personal character com- 
manded general respect. Otto, whose ehi(‘f .supporter outside 
Oermany was his uncle Richard 1 . of JOngland, on the other 
liand was a harsh and '.ioleni man. Put unfortunately for 
Germany the papal chair at this time was occupied by Innocent 
III., a pope who emulated Hiklebrand in ainbiUon and m 
statesmanship. At first vacillating, but by no rm*an.s indifferent. 
Innocent Avas spurred to action when a number of princes met I 
at Spires in Mav 1200, declared Jdiilip to be the lawful king, | 
and denied the right of the pope to interfere. Hi* was also | 
annoyed by Philips alliliide with regard to a \aranc\ in the 1 
archbishopric of Cologne, and in March i'>oi h(* dcclar(*d j 
definitclv for Otto. The efforts of the pope helped to rekindle j 
the expiring flames of war, and for a \'ear or two smi'ess com- | 
jiletely deserted Phihf), He lost the support ol (.fttakar of j 
bohemia and of Hermann 1 .. landgrave ol Thuringia : he was | 
driven from North (ierinanv into Swabia and Otto's triumph 
seemed assured. From 120^ onwards, however, fortune again 
veered round, and Philip's prospe<‘ts began to improve. J )esertcd 
bv Ottakar and even by Ad(»lph of ( ologne and his own brother 
licnrv, count palatine oi the Rhine, Otto was forced to take 
refuge in Briinsw'ick, his last line of ilefeiice, and w’as only saved 
bv I’hilip’s murder, which occurred at Bamberg in June 120.S. 

.\ feature of this struggle was the n*rkles.s w^ay in w'hieh the rival 
kings gave away the jiropiTty of the crow’n in order to gam 
adherents, thus enriching the princes and w'eakening the I'entral 
government. 

Otto was now again chosen German king, and to aid and 
mark the general reconciliation he was betrothed to the murd<*red 
king's daughter Beatrix. Nearly all the princes 

hcconics 

sole king, peace, (iermany enjo) ed a period ol comparative quiet. 

This, how'ever, did not last long. Having secured 
his coronation at Rome in October i20(g Otto repudiated the 
manv pledges he had made to Innocent and began to art in 
defiance of the papal wishes. To puni.sli him the pope put 


ot the Lmjiire, (jcriuany. Sicil\ , Lonibardv, Burgiimiv and 
Jenisalem. But Germany profited mallier In his gilts nt)r bv 
his prestige. After Bouvines he purchased the assistance of 
Valdernar 11 .. king ol Denmark, hv ceding to him a large, stretch 
oi land along the Baltic (*oast ; and. promising to go on crusade, 
he secured his coronation at Aix - la ■ Chapellc in |nl\ 1215. 
Then lieing generally recognized as king he was able to do 
something to (juell disturbances in \ anoii.s part.^ ol the country, 
anrl. in April 1220, to bring about llu* cli'clioii of his voung son 
Henry as king of the Romans. Bnl lor this lavoiir he had been 
coinpelleil to pay a high price. Seven v(‘ars before, at Kger in 
July 121,^, he had made ciMcnsiAc coiK'cssions to the chnri'h, 
undertaking to take no part in e.pi.scopal elections, thus surrender' 
ing tint acK'aiitage.s gained by the c mcnnkit o! Worms, and to 
allow tofierman bishops tin* right ol ap])cal toUoiiie. Proceeding 
a st('p farther in the same direction, he now promised to creel 
no n(‘w loll-etMitre, or mint, on the lands ol the spiritual ])rin(es, 
and to allow no towns to bi* built thereon. 'I'hiis the pK lutes 
possessed nearly all the rights ol sovereigns, and reg’ardetl the 
pope in Italy and not the king in Germany as their ht‘ad. a .^late 
of aflairs which was iaml to the nnity, nay. even to thi‘ existence 
of the Empire. 

Having made peace with Heur\ . toiint palatine ol the Khine 
and brolJi(*r ol ()tti) l\ ., and si'ttled a dispute about the lands 
of the exliiK'l family oJ Z.ihnngcm in the soiitli-west a^rmam 
(d th(‘ country, Krederi(‘k left (iiTinain m August in irctior^ 
1220: engagcfl in his bittiT (’ontcsl wath the Papacy ick\s 
and the Iximbard cities, in uilmg SieiK , and, afifi* 

.several real or imaginan delavs. m fulfilling his (TLi.sading vowg 
he did not return to it lor (ilte<‘n years. During this [)(‘riod he 
was reoresented by his.sim Henry, in whose name the goNcrnmc nl 
of (ioimany was earric’d on bv the legent ICngelbert. aiihbisliop 
of Gologni'. While ICngelbert liv(‘d the count r\' was m a fairly 
peaceable condition, although, thanks to the emperor's conces- 
sions, the spiritual ])rinces were jircdonunant . anrl all po.ssible 
means were taken to cheek tin* giowth ol tli(' towns, who.se 
interests and aspirations weie not lavomable to this state of 
affairs. 'Iheie was. ^loreo^'^‘r. .1 .siniggli' between \aldeinar of 
Denmark ami some neighbouring German nobles. But after 
Engelbert's murder ('November 122^) there was a change lor 
the worse, and the only siiciass which can be pi.iced to the 
credit of the. (ierman arms during the next lew years wa.s the 
regaining of the lands ceded to Denmark m 1215, lands which 
inehided the cities of Hamburg and Lnlx'ck. I lulcr the rule 
of the new regent, Louis L, duke ol Ba\ana, confusion reigncfl 
supreiiK*, and civil wair prevailed m nearly cveiw part of the 
c'ountrv. 

After the treaty ol San (iermano. which was made with 


forwarrl his own ward, Henry VT.'s son Frederick, who was living j Pope (iregorv in 12,^0, and the camseqiient hill in the struggle 


in Sicily, as a rival king. While Otto was warring in Italy a 
number of influential princes met at Nuremberg, at t he instigai ion 
of Innocent and of his ally Philip Augustus ol France, and 
invited PTederick to come to Germany. Otto then left Jtalv 
hurriedly, but he was quickly followed by lu.s voung rival, who 
in the warfare which had already broken out pro\e(l himself 
a formidable opponent. Seeking to mend his laiiing forlunes, 
the Welf w'cnt to P'rance to sufiport his ally, the. Phiglish king 
John, against Philip Augu.stus, and at the battle ol Boin inc^ 
(July 27, 1214) nicmiorablc* in the history alike ol (iermany. c»l 
England and of P’rance, his fate was sc.ded. although until Ins 
death in May 1218 he maintained a desultory warfare ae.iinsl 
P'rederick. 

PYcdcrick II. was. if not the strongest, certainly the most 
brilliant of fierinan kings. With the medieval pas.sion for 
adventure he combined the intellectual culture and Irc-cdoni ol 


with the J’apacy, Frederick was able to devote' .some 
littli' attention to (Fermanv, and in 1 : v he .saneliniied 
the great Privilege of Worms. I In.* was a lewanl ncury. 
to the princes for their efforts in bringing about the 
peaf'C, and an e::teiisioii of the enneessions made* in 122'^. 'I lu' 
princ’cs, now for the hist time relerred to olheiailv as (hnnnii 
tcrrac. weie given full rights ol jiirisdielioii over iheir lands and 
all the interior oflieers ol jostice weie made* siil)..('rvi<'nt tc> them. 
iTaelieallv lliey became independent sovcTcigns. and to make 
their victory more; eomjrlele serious restraints were laid upon the 
fiec-dcim «if the towns. P»eloie this date King Hemv had l)c‘gnn 
to lake a personal part in the government and wa.s already 
invc»lved in a c]narrel with Otto 11 ., duke cjf Bavaria. He 
disliked the Privilege ol W onus and, lavouring the towns agjunst 
the princes, his poliev was diamftrieailv ofiposed to that (»l the* 
c-mperor : hovvev'cr, in i2,v Italy and promised to 
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obey his fathers commands. But in 1234, at a time of great 
and increasing disorder in (ierrtiany, he rebelled ; he appealed 
publicly to the princes for support, gained some followers, 
especially in his own duchy of Swabia, and made an alliance 
willi the Lombard cities. Confident of his strength Frederick 
entered Germany with a few attendants in the middle of 1235, 
and his presence had the anticipated effect of quelling the in- 
surreclion ; Henry was sent a prisoner to Italy and disappeared 
from history. 'Jhen, in August 1235, amid surroundings of great 
splendour, the emperor held a diet at Mainz, which was attended 
by a large number of princes. This diet is very important in 
the legal history of (Germany, because here was issued that great 

Kind peace ” {Landjrieden) which became the model for all 
subsequent enactments of the kind. By it private war was 
declared unlawful, except in cases where justice could not be 
obtained ; a chief justiciar was appointed for the Empire ; all 
tolls and mints erected since the death of Henry \T. were to be 
removed ; and other provisions dealt with the maintenance of 
order. 

In 123b, during another short stay in Germany, Frederick 
in person led the imperial army against 1 ‘Yederick 11 ., duke of 
Austria, who had diTierl and overcome his r<‘prc 
hrcderick sentativ(‘s ; having taken possession of Vienna and 
Oermany. fhe Austrian duchies he there secured the election 
of his son ('onrad, who had already succeeded his 
brother as duke of Swabia, as king of the Romans (May 1237). 
But in spite of these imposing displays of power the princes 
)ook(‘d with su.spic'ion upon an emperor who was almost a stranger 
to fheir count rv and who was believed to be a renegade from 
their iailh, ami .soon after lYederick’s return to Italy the gulf 
Ixaween him ami his German subjects wa> wident*d by his 
indifference to a great danger whieb threatened thcmi. This 
came from the Mongols who ravaged the eastern fronticTS of the 
country, but the ])eril was w’ard(‘d olT by the efiorts of Henrv II., 
duke of Sil(‘.sia, who lost bis life in a figlit against these foes near 
Jjegnitz in Aj)ril and of Weneeslaus I., king of Bohemia, 

'i'he ernperor’s attitude with regard to the Mongol invasi m 
is explained by events in Italy where Frederick vv:is engaged 
in a new and, if possible, a more virulent .struggle with 
sad^thc ^ the Lombard cities and with Gregory IX. As usual, 
pope. course of polities in Germany, which at this time 

was ruled by King (Conrad and by tlie regent Siegfried, 
archbishop of Main/ (d. J2tq), w'as influenced by this quarrel. 
Fre<lerick of Austria had allied himself with Weneeslaus of 
Bohemia, and spurred on by the papal emissary had tried to 
.s('t u[) a rival king ; but both the Hanish and the French princes 
who were asked to accept this thankless position dei’lined the 
invitation, and hVederiek and Weneeslaus made their peace, 
the former receiving back bis duchies. After the defeat of 
lhi‘ Mongols, howeve-r, there was again the danger of a rebellion 
based ii})on a union between the princes and the pope. Siegiried 
of Mainz deserted his master, and visiting Germany in 1242 
Frederick found it necessary to j)urchase the support of the 
towns by a grant of extensive privileges ; but, although this 
had the desired cflect, Conrad could make but little headway 
against the increasing number of his enemies. At last the Papacy 
loumi an anti-king. Having declared Frederick deposed at 
the council of Lyons in J245, Gregory’s successor. Innocent TV., 
imiuced a number of ])rinces to choose as their king the land- 
• rave of Thuringia, Henry Raspe, who had served as regent of 
Germany. 'Phis happened in May 1246. and the conduct of 
the slruggK* against the as Henry w’as called, was 

li'li to Conrad, who w^as aided by the Bavarians, until Februarv 
1247. when the anti king died. The papal party then elected 
W illiam 11 ., count of Holland, as Henry Raspe’s successor, and 
during the state of anarchy which now prc\'ailed in (icrmany 
the emperor died in Italy in December 1250. 

Cpon his father's di‘ath ('onrad 1 \. was acknowledged by 
many as king in Germany, but in 1251 he w'ent to Italy, where 
Conrad IV occupied in fighting against the enemies 

■ of his house until his death in I^lay 1254. The 
Miugglc to maintain the po.sition of the Hohenstaufen in Italy 


was continued after this event ; but in October 1268, by 
the execution of Conrad’s son Conradin, the family became 
extinct. 

After Conrad’s death William of Holland received a certain 
allegiance, especially in the north of the country, and was 
recognized by the Rhenish cities which had just 
formed a league for mutual protection, a league which 
for a short time gave promise of great strength and regnum. 
uspiulne.ss. In January 1256, however, W'illiam w'as 
killed, and in the following year there was a double election for 
the German crowm, Alphonso X., king of C'astile, a grandson 
of Philip of Sw’abia, and Richard, carl of Cornwall, brother of 
the English king Hcniy^ 111., bring each chosen by parties of 
electors. Richard was crowned in May 1257, but the majority 
of his subjects were probably ignorant of his very name ; 
Alphonso did not even visit the country over which he claimed 
to rule. 

During the reign of Frederick 11 . Prussia w’as conquered for 
( hristianily and civilization by the knights of the Teutonic 
Order, who here built up the state w^hich w'as later, 
in association w'ith Brandenburg, deeply to influence Teutonic 
the course of history. This work was begun in 1230. Order in 
Knights eager to win fame by engaging in the w'ar 
against the heathen Prussians flocked hither from all lands ; 
towns, Konigsberg, I'horn, Kulm and others, were founded ; 
and in alliance w'iili the Brothers of the Sword, the order was 
soon pressing farther (*astwards. Coiirland and Livonia were 
broiiglit into subjei'tion, and into these lands also Christian 
institutions were introduced and tJerman settlers brought the 
arts ol peace. 

'J’he age of the Hohenstaufen emperors is, in manv respects, 
the most interesting in the medieval historv’ of German) . It 
was a period of great men and great ideas, of flrarnatic period ot 
contrasts of character and opinion — on the one side Hohen^ 
a broad humanitarianism combined vvillv a gay enjoy- staufen 
rnent of the world, on the other side an almost super- 
human spirituality wliich sought its ideal in the rejection of 
all that the w^orld could give. It saw the new-birth of poetry 
and of art ; it witnessed the rise of the friars. The conti'st 
between lYnpire and Papacy was more than a mere struggle 
for supremacy hetwecit two world-powTrs ; it wais a war to tlie 
death between two fundamentally opposite conceptions of life, 
whu'h in many respects anticipated and prepared tlie way for 
the Renaissance and the Reformation. 'The emperor Frederick 

II. himself stands out as the type of the one tendency ; Innocent 

III. , Francis of Assisi and J.lominic, in their various degrees, 
are types ot the other. Frederick himself, ot cour.se, was Italian 
rather than (Jerman, akin to the despots of the Renaissance 
in his many-sided culture, his tolerant scepticism and his policv 
of “ cruelty wtII apj)licd." The culture of which he was the 
supreme representative, that of Italy and of I'rovence, took 
a more serious shade when it penetrated into (iermany. 'I'he 
German Minnesi tiger and romance- writeis, whose* golden age 
corn*sponded with that of the Hohenstaufen, were not cont(‘nt 
only to sing the joy of life or the chiv'ulrous virtues of courage, 
courtesy and reverence for women : they in some sort anticipated 
the underlying ideas of the Reformation by championing the 
claims of the German nation against the ])apal monarchy and 
pure religion, as they conceived it, against the arrogance and 
corruption of tlie idcrgy. In them the medieval lay point of 
view became articulate, finding perhafxs its most remarkable 
expression in the ideas tif religious toleration proclaimed by 
Walther von der Vogclweide and Woliram von Eschenbach. 
In Germany, as elsewhere, the victory of the Papacy 'was the 
victory ot obscurantism. German culture, after a short rev iv'al, 
perished once more amid the smoke of the fires kindled by 
(. onrad of Marburg and his fellow inquisitors. 

In architecture, as in literature, this f)criod was also one of 
great achiev'ernent in Germany. Of the nolde palaces vvhic'li it 
produced the castle of the \Varthiirg (q.v.) remains a perfect 
specimen, while the many magnificent churches dating from 
this time that still survive, prove the taste, w'ealth and piety 
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of the burghers. For the science of government, too, much was 
done, partly by the introduction from Italy of the study of Roman 
law, partly by the collection of native customs in the Sachsen- 
Spiegel compiled by Juke von Kepgow early in the 13th century, 
and the less valuable Dettlschenspiegel and Sihwabempiegel. 
Altogether, (k^many has seen no more hiscinating epoch, none 
more full of life, movement and colour. 

Yet it was in this age that the (iermjin nation utterly lost its 
political strength, iwen after Lothair the Saxon, a line of 
Potiiicai sovereigns rigidly confining themselves to their own 
character kingdom might have mastered the many influences 
oi which were making for disunion. But the Ilohen- 

Oermany ^taufen family, like their Saxon and Franconian 


set tied. 


lord, and were called Dienstmannen (nnnisteriales). They 
were often transformed into “ free knights " by the grant of 
a fief, and the cla.ss ultimately bet'ame absorbed in that of 
the knights. 

The period from the death of Conrad IV. to the elt‘(‘tion of 
Rudolph of ]-labsburg in 1273 is generally called the C.reat 
Interregnum, and it was used by the princes to extend 
their territories and to increase iheir autliority. On 
several occasions it had seemed as if the (jcriuan 
crown would become hereditary, but it ha<l been k»‘pt elective 
by a variety of causes, among them iK'ing the jealousy (d the 
J'apacy and the growing strength of the arislticracy. In theory 
the election of each king needed the sanction ol the whole of the 


The 

electors. 


predecessors, would he content with nothing short of | immediate nobles, but in practice tln^ right to choose the king 


Classes 
of the 
popular 
tion. 


universal dominion ; and thus the crowm which had once been 
significant of power and splendour gradually sank into contempt. 
Under the strong rule of Frederick Barharossa and his son this 
[irocess was temporarily stopped, hut only to advance more 
rapidly when they were gone. During the confusion of the civil 
war carried on by f)tto 1 \'. and Philip, the princes, being subj(‘ct 
to hardly any check, freely olilained crown lands and crown 
rights, and the mischief was too extensive to be undone by 
Frederick II. In 1220, in order to secure the adhesion of the 
church to his son Henry, he formally confirmed the spiritual 
princes in their usurpations ; eleven years later at W orms 
still more extensive advantages were granted to the ])rinces, 
both spiritual and secular, and these formal concessions lormed 
ilu‘ lawful basis of the independence of the jirinccly class. Such 
aiiliioritv as the cmjxa'or reserved for himself he could exercise 
but feebly from a dislaiil land in which his energies were other- 
wist' occupied. His immediate successors can hardly be said to 
ha\c exercised any authority whatever ; and they lost hold t)f 
the border countries which had hitht'rto been dependt ut upon or 
t'onnecled with (lermanv. Thcntelorth Dcumark and Poland 
rendered no homage to the (ierman crown, and Burgundy was 
gradually absorbed by hVanoc. 

'I’hc country was not lunv divided into a few' duchies which, 
with skilful management, might still in times of emergency 
have been made to att logellv'r. The age of th<^ 
grent diit'hies was past. As we hii,ve seen, Bavaria 
was shorn of e\tcnsi\e lands, ovt'i* which new dukes 
were plaet'd, and the duchy ol Saxony was allogctlier 
Itroken up, .Swjibia and Fninconia ct'ased to havtt dukes, anti 
I.orraiut' gave place tf) the duchy of Brabant and other smaller 
states. 'I'hus there were archbisho])s, bishoj)s, abbots, dukes, 
Inargra^'os, landgraA cs, counts forming togedit'r a la.rge body- -- 
eat'h of whom clafincd to have no s!ij)crior save iht* emperor, 
whcyse authority they and their prcdct'cssors hatl slowly destroyed. 
All immediate nobles were not princt s ; but even petty knights 
or barons, who jxissesscd little more lhaii the rude lowers from 
which they descended upon passing tra\'cllcrs, it their only 
lord w’as the emperf>r, recoguizt'd lU) law sa\'c their own will. 
.Another independent element of the state was conipo.sed of the 
imperial cities. So long as the eiupiM'or reallv reigned, they 
enjoyed only such liberties as the>' could wring ln«m him, or 
as he voluntarily conferred. But when the sovereign’s ])ow'er 
decaved, the imperial l ities were really free republics, governing 
ihcrnsch'cs according to their own ideas of law and )i!sti«'e (set* 
(’oMMUNK). Bt'sides the impc'. ial cities, and the princes and 
other imnieciiate nobles, there were the nu'diatc noldes, the 
men \vho held Land in fief of the highest, ( la.s.ses of the arisloc racy, 
and \^ho, in virtue of this feudal relation, looked dowm up(ai 
the allodial proprietors (U* freemen, and ujX)n the* biirgliers. 
'Ihere were also mediate towns, acknowledging the suprenuu'v 
of some lord other than the sovereign. Beneath all the.se, forming 
the mass of the agricultural population, waTc the peasantry' 
and the serfs, the latter attached to the land, the former ground 
down by heavy taxes. There was another class, largt' and 
incre\asing in nundxr, which was draAvn from vanous sections t)f 
society. This was composed of men who, lieing without land, 
attached themselves to the emperor or to some powerful noble ; 


thev performed .sersircs, geni'rally ol a military nature, for their | during \\iv. 


had passed into the hands of a small hut \arying number t)f 
the leading princes. During the 13th < entur>' .several attempts 
were made to enumerate the.se ]^rinces, and at tfie contc.stcd 
election ot 1257 seven of them took part. 'Ibis was the real 
i^eginning of the electoral ('ollegii wlaise members at this time 
were the arehbi.shops of Mainz, Cologne and 'IVier, the duk<‘ ol 
Saxony, the duke of Bavaria, who was al.so count [)alatine ot the 
l^liine, the margrave of Brandenburg and the king of Jk^hemia. 
After this event the electors Inicaine a distinct clement m the 
slate.. 'Diey wi're. important liecan.si^ they eoiild maintain the 
impotence of lh(* crown to check disorder by imposing comlitioic> 
ui)on candidates for the throiu*, and by taking care that im 
prince powirful enough to he dangerous to tlu'iu.sclves should 
be elected to this position. 

Until the time ot the interregnum the territories ol a prince 
were rarely divided amo’^g his descendants, the reason being 
that, although the private fiefs ol the nobles wire 
hereditary, iheii* offices- margraviy count and flu* like of the 

were in theory at the dispo.sal of the king. There was princely 
now a tendency to set this principle aside. Otto II., 
duke ol Ikivaria, a mcmlier of thi* W iltclsbai h lamib', had 
liccome by marriage ruler of the Rhenish I^alatinate, and after 
his death these extensive lands were ruli'd in common bv his 
l.\'o .sons; but in 1255 a formal division look place and the 
powiTlid family ol W’lttelsbach w.is divided into iwo br.ini'hc.^. 
About the same time the small duchy ol Saxony was divided 
into two duchies, those of Wittenberg and I.aueii!mrg, the former 
to llie south and the latter to the north ol the great mark ol 
Brandenburg, and t hoc were similar divisions in the li*ss imj>or - 
aut .states. I( was thus practii'allv seltleci that I hi; offices ami 
territories, as well as the private fiefs, ot the prince's were heti iii' 
tarv, to be disposi'd of by them at their pleasure. 'This being 
thoroughly cslahli.shed, it would have lieeu l>aid, peihaps im 
possible, even tor a sc)vcrfign of the greatest gi'uiiis to rcassei • 
in anything liki; its full extent the royal authority. 'Fhe proie^i 
of division and subdivisiiai whiih steaiiily wxiit on broke up 
(iermany into a bewildering inuililude of principalities ; but as 
a rule thi* members of eacli prinedv house held together against 
common enemies, and ultimately they learned to arrangt by 
private treaties that no territorv should pa.ss from the family 
while a single representative survived. 

'Die consoliiLition of the jiowcr of the princes was i ontriuporar> 
with the rise of the cities into new' importami. .Se\eral ol 
them, especially Main/., Worms and Spires, luid received 
valuable rights from the kings and oilier lords ; they 
were becoming self-governing and to .some extent imli'pendent 
communities and an important and growing clement in the 
state. 'Die incriMse (;l tra/le and a system of Uixation ]^ro- 
vided tlie governing body with funds, whii h were used to fortify 
the city and in other wavs to ma.ke life and propialy more si'cnrc. 
The destruetion of imperial authority compelled them to organize 
their re.sources, so as to be at all times }>repared a' ainsl ambit ions 
neighbours, 'riiey began to form leagues which the grcati..? 
prince-1 and comhinatioiis ol prinees could not afford to iies[H‘-e. 
Of the.se leagues the chief at this tiini* was the Rhenish Con* 
! federation, which has been already mentioned, (ircat imporlanci' 
was also acquired by the Haicseatic J.eague, whieh had originalid 

of alliaiK'C between Lul)<‘ck 
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and llaml)urg. it ultimately included more than eighty cities 
and became one of the greatest commercial powers in Europe 
(see HaNSICATIC l.EAdOF,). 

A ()olilical system which allowed the prira'es lo do as they 
j)leased was very jtuk^Ii to their liking, and if they had followed 
their own impulse it is possible tluit tliey would never 
oftiahs- placed a king over their country. Hut the pope 

iMifff. intervened. He found from iiis troubles in Itah’ and 
IrfHTi his (limiiiishefl revenues from (Jermany that it 
would be still i-onveriient to have in the latter country a .sm-ereign 
w'ho, like some of his pref!e(iessors, would be the protertx)r of the 
rlnireh. I’lierefore, after tl>€ death of Kichard of Coniwuil in 
April 1272, Pope (Iregory X., ignoring the absent iYiphonso of 
( astile, told th«‘ elc'Ctoi's that if they did not choose a Idng 
he himself would appoint one. 'fhe threat was etTerlive. In 
Septeirilxr 127^^ the electors met and raised to Uie throne a 
Swabian noble, Rudolph, count of Habshurg, who pn>v(‘d to 
po-s(*ss more energy than they h;ul imagined p(»ssit»lo. For some 
lirru' before this event the most poweiiul prince in Germany 
had Iw-en Otlakar II., king (j1 bohemia, who by marnage and 
con(|uesl harl obtained large terntories outside his native king 
(lorn, including lh(‘ diichv ol An.striu and f)Lher pos.sessions of the 
extinct family of HabenbcTg. Ha\'ing himself clurrisht'd some 
hopes of re('eiving the (lennan crown (ftudear refused 10 do 
homage to the new sovtTeigri ; after a time war broke out 
l)elween them, and in August 127S in a hat lie at Diinikriil on 
th<* March Ottakar was rletcatcd and shain. his lands, save 
noherniji, ])Jissing into the ])oss()Ssion of the victor. Rudolph 
had been ai)le to give his whole attention to this enterprise owing 
to th(‘ good undi'rstiinding which hud bt'en reached lictween 
liiinseli and the ]K)pe, Lo whom he had [innnised to allow a tree 
hand in Italy. 

Rudolph has often been called ihe restorer of the (ierman 
kingdom, but he has little real claim t<» this honourable idle. 

He marched once or twice against law-breakers, but 
reign. German diiciiies there WTre freqinmt dis- 

turbances which he did veiy little to check. In his 
laliM* years he made some att<‘mpts to maintain the public peace, 
and he distinguished himsclt la the \'igour with wliich he fmnished 
robber barons in 'riniriiigia ; lu‘ also won hack some of tho crown 
lands ami dm^s which had been stolen during the interiA*gnumi 
but he made no essential change in the cemdition of Germany, 
'rheri! seemed to be onlv one way in which a king could hope 
lo o\'ercome the arrogance* of the princes, and that was to en- 
courage the towns by lorming with ihcau a close and enduring 
iilliance. Rudolph, howexer, almost invariabb’ favoured the 
princes and not the towns. 'I'he latter lia<l a. class ot burgher 
called }*jtthlhitr^n\ men who lived in the open couiUrx' outside 
the P(alilt\ or ])alisades of the town, but who couhl claim the 
prote('lion ol the inuniei])al authorities. IJy becoming Pfahl- 
h n/j'y men were able to escaj)e from the tyranny of the large 
landholders, and conse(|nently the princes strongly opposed tlie 
right of the tt)\vns to receive them. Not oiiK did the king take 
the part of tin* pnnees in this imporlanl struggle, but he harassed 
the towns Iw subjecling them lo severe imposts, a pnx’eeding 
w'hich led to s<‘verul risings About this lime the princes were 
gaining inlluence in anoilier direction. 'I'heir asst'iii to all iin- 
portiuit acts ol stale, especially to grants of crown property, 
was now regarded as iieeessarv and w^as conveyed by means of 
Millrbricfr ; heneeforwiinl they were not. mereb' the atlvisers 
of the king, lhe\’ were rather partners with him in the business 
of government. 

Riidolph had all the sympathies and prejudices of the noble 
ells.', and the supreme oiiject ot his life was not to increase the 
power of the statt* but to add to the greatness of his 
JIabsburg tamilv, a policy which was perhaps justified by 

fnmii,v. t't^ndition of the German kingdom, the ruler ot 

which had ]>ractically no strength save lliat which he 
dt'rivod from his hereditary lands. In this he w'us very successful. 
Four years after the tall of Ottakar he obtained from the princes 
a tardy and relni'tant assent to the granting of .Austria, Styria 
and Garniola i{» his owm sons, Rudolph and Albert. Jn 1286 


Carintliia was given to Meinhard, count of Tirol, on condition 
tiuit wliseii his male line became extinct it should pass to tlic 
llaljsburgs. Thus Rudolph made himself memorable as tlu^ real 
founder of the house ot Habsburg. 

It was in vain that Rudolpii sought t*; obtain Uie sueexission 
to the crown lor one ot his sons ; the electors would not take 
a step which might endanger their own rights, and 
nearly a year after the king’s death in July 1291 they 
chose Adolph, count of Nas.sau, and not Rudolph’s 
sus viviiig son iVll>ert, as tiieir sovereign. Adolph, an insign ificanl 
prince, having been obliged to reward his supp^a’ters richly, 
w'ished lo follow' the lines laid clown by his predecessor and to 
secure an extensive territory^ for his fiunily. Mei.ssen, which he 
claimed as a vacant fief of the Empire, and Thuringia, which he 
IxiUght tri‘m the lamjgrave All>en J I ., seemed to offer a favourable 
field for this undertaking, and he spent a large part of his .short 
reign in a futile attem()t to carry lait his plan. In his foreign 
|Milic\' Adolph allied himself with Edward J. of England agaiu-st 
Philip 1 \'. oi France, but after declaring war on France in August 
i2(>4 h<‘ did nothing to assist his allw At home he relieved the 
cities of some of their burdens and upheld tJieni in the quarrel 
about tlixi PjahWitr^n \ and he siHight to isolate Albert oJ 
IJabsburg. who was tieating witli Philip of France. Hut many 
of the princes were disgusted with him and, led by All>crl ol 
ilab.sbnrg, tierhard, archl)islu>p ol Mainz, and W'enccskius II., 
king oi Hohemia, they decided to tu'erlhrow' him, and at Mainz in 
June 1298 he was declared dtifxised. He resisted the senteni:e, 
hut Albert, who had lieen chosen his successor, marched against 
him, and in July 1298, at Gollhtim near Worms, Adolph was 
(leleateci and killed. 

.After Adolph’s death Albert was again cho.sen (ierman king, 
and was crowned at Aix-la-(hapelle in August 1298. J.ike hi’» 
tather Rudolph, the new king maile it the principal 
object ot liis reign lo increase the power of his house, 
but he failed in his attempts to :id(l Hohemia and Thuringi.i 
lo the hereditary lands of the Ilabsburgs, and he was ccjuallx 
unsuceessful m his endeavour to seize the eouiilrie.s oi Holland 
and Zealand as vacant fuds of the lOmpire. 1ji other directions, 
however, he was more lorUinate. He rtfcox ere.d .some of the lost 
crown lands and .sought to abolish new and unauthorized toll, 
on th(* Rhine* ; he eruouraged the tmvns and took measures 
to repress private wars ; he belriended the .serfs luid jirolected 
the fier.secnted jews. For a time .\ll><*rt allied himself with 
Philip I\'. of Fiiincc against Honifaie VIII., who had 

retu.sed to recognize him as king, but in 130^', he made pea,('i‘ with 
the pope, a step Avhich enabled him lo luni his attention to 
Hohemia and 'I'liuringia. 'I'he greatest dangia- which he had to 
lace during his reign came from a leagia* which was formed 
again.st him in 1300 bv the lour Rhenish electors the three 
archhisiiops and the count palatine ol the Rhine — who disliked 
his foreign policy and re.senteil his action with reganl to the tolls. 
Albert, liowevei , supported by the tow ns, wa.-, vii torious ; and 
the revolting electors soon made lht‘ir peace. 

After Alberts murder, which took place in May 1308, flenry', 
count of Ln.xemburg, a brother of Haldwin (12S5-1354), the 
poweriiil archbishop of 'Frier, b«*came king as Henry „ . 

Vfl. Although fortunate enough to obtain for liis 
son John the erowm ol Hohemia, the aggrandizement of liis 
family was not the main object of this remarkable .sovereign, 
the last German king of Uu* old, ambitious type. Jt was the 
memory of the Empire xvhii'h stirred his blood ; from the begin- 
ning ol his reign he looked forward to securing the l.ombard and 
the imperial crowms. liis purpo.se to cross the Alps at the head 
of a great force w'as haileil with delight by the Ghibellincs, wiiose 
aspiratioas found utterance in Dante’s noble prose, but his life 
was too short fur him to fulfil the hopes of his friends. Having 
restored the Rhine tolls to the Rlieni.sh archl)i.;hops and made his 
peace with the Habsburgs, Henry w'ent lo Italy in the autumn 
of 1310, not, how'ever, with a large anny, and remained in the 
peninsula until his death in .August 1313. As in former times 
the effect oi the connexion of German)' with Italy wa.s altogether 
mischievous, because to expedite his Italian journey the king 
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had added to the great privileges of the princes and htul repressed 
tlie energies of the towns. 

After Henry's death the electors 
crown sliould l)ec(jmc hereditary, relused to ch(K)se tlu* late 
LouiatJhe ^ son, John of iJohcmiii, as their ruler. 


Frederick 
of Austria. 


BavaHan although the candidature of this prince was sup|MH’ted 
and by the powerful archbishops Jialdwnn ot 'JVier and 

Peter of Mainz. They failed^ in fact, to ugree upon any 
one candidate, and after a long delay there was a 
double eIt*ction for tlic throne, 'i’his took place in October 1314, 
when the larger party chose Louis I duke of Ppper lki\'aria, 
while the smaller parly ga\'e their votes to i''rt‘deriek the hair, 
duke of Austria, a son ol King Albert I. Although related to each 
other, Louis and Frederick had come to blows beton* this event ; 
they represented two rival houst‘s, lliost* of W'ittelsbach iuid 
Hitbsburg, and the election only served to k*i‘d tlw ilaine ol tlwii 
antagonism. A sec'ond tiiiK' war bruke out between tlierii. 
'J'he struggle, marked In' numerous raids, sieges and skiriuLshes, 
lasted for nine yean., being practically ended by h'nderick s 
decisive defeat at Miihldorl in Scfitember 13-:^. 'Hu* vaiujuLslied 
king reniaiiV'd in eaplivity until 1325, wlien, during the contest 
between tlw’ Empire and the Pa.pae\ , Louis came to terms witJi 
liiin. hTederiok acknow'ledged Ins ri\al, and later tlie sugge.'‘tion 
was put lorw'ard that they should rule Gennanv j\)intK , but this 
arrangement aroused much opposition and it came to nothing. 
Erederk'k returned ijito an lionourablc captivity and died in 
January 1330. 

'I'he success of Louis in his war with Frederick was to some 
extent due to the ii‘n})e;rial cities, wincii supported him from 
Causes P‘^y taxes, but tluw 

of the made splendid voluutarN' (’onlribulions, thus enabling 

success of the soNcreign of their elioiee to continut the fight. 
Louis. Louis was jx-rhaps still mon* ind<’i)ted lor liis 

\i('torv to the meinorahle eonllict between the Swiss and the 
Tlabsburgs, tlie deieat ol Leopold of Austria at Morg;irlen in 
1315 striking a h(‘avv blow at his position, 'I'inis thi.^ .struggle 
for freedom, although belonging properly to the history of 
Switzeiland, exereisecl much inlluerice on the course ol Cjcrman 
history. 

Jhid Louis Ix'cn wise and prudent, it would have been fairlv 
ea.sy for him to attain a strong position alter his victory at 
Mufildorf. ])Ut he llirew' awas his advantages. 1.1 e 
otlcrided John ol Jlohemia, who had aided hjiu at 
Muhldorf, thus cons erting a. usetiil friend into a lor* 
midable loe, and Ins other acMions were hardlv more 
judkious. John svas jirohably al.irrned at the increa.se in the 
])()svcr of the (lerman king, and about the same time a siinikir 
fear had begun to possess I'ope John XX IL and Charles I\'. 
of Erancc. Aluait 1323 Louis had secured the mark of Itranden- 
burg for his son l.ouis, and he was eager to aggrandize his laimly 
m other directions. It was pist at tlu time when he had estranged 
Jolin of Bohemia that the pope made his decisive ino\ e. .A.sse' l' 
ing that the German crown could only lx* worn In one wdio 
liad received the papal approliatiim he called upon I^juis to lay 
it down ; the answxT was an indignant relusal,and in 1324 live 
king was deckired depo.sed and excommunicate, riius tlie ancient 
.struggle between tlie J'apacy and the Empire was renewed, a 
struggle in which the pen, wielded bv Marsiglio of Badua, William 


Louis In 

ftah - 


Ijistly, the cities which had stood behind the Empire in the most 
ditliciilt crises ol its contest with Rorai* were not likely to desert 
iigain fearing lest the German i it now. 

Thus encouraged, or ratlier dri\'en forward, by the national 
sentiment Louis conUnued to itssert the independence of the 
crown against the ptme. In 1327 he iuar(h<‘(l into 
Judy, where he liad powerful and nuincrcuis frieiuls 
in the GhibeJJme, piu*l\ , the \'isconti lamil\ and others : 
in January 1328 he was crowned emperor at Rome, and aftei 
this event he declanxl ikipe John dejioscd and rai.stHl Peter oi 
(\>r\aru lo the papal chair as .Xithola.s \‘. 'riu‘ ('oricluding 
stages ol this expedition wei'c not fa\ oiirable tt) Uic new empeior, 
but his humiliation was only slight and it did not appreciably 
affect Uk* conditiions o) the ^)ntJ*o^ers^ . 

Eor a short time after tlu* einjicror's ri‘turn 1*) Geniianv there 
was peace, lint this was soon bioken In a dispute o\t‘r the 
suei ession to I lie diicij> oJ ( aiinthia and the countv 

i.ouls in 
tJentiany. 


sons, and whose d(i.ught<*r, Marg.iret Maultasch. wa^ 
niarneil to John Jlcnis , inaigravc of M()ra\ia. a son ol John of 
jiohemia. I pon these lands the thiee gieal families in (lermam , 
those o) \\ uielshach, ol ILibshurg aiul of Luxemburg, were 
alreads casting (;o\eton.s ini's: Cannthia, moieoxci, WtLs 
claimed by the Jlabsburgs in xirtue of an arrangement made in 
i2.sn. 'rtuis a struggle between the Lux (‘in burgs aud the Ih.Ls 
burgs aj)poared eerlaiii, aiul J.ouis, an.xious to seeuie foi Jiis 
house a shan ol the spoil, hesitated loi a time belwieii these 
rhals. Jn .1335 Duke Henry died and tlu* cmju'roi adjudged 
his lands lo tlu* IJaljishurgs , wars broke out. and the result xxas 
that Jolm ,llcrir>' .secur(*(l 'fiiol while the othi*?' contending 
laiuily added ('arinUna to its Austrian po.ssessious. 

During this lime J.uuis had be(*n ncg(»tiating iniituiuallx 
with P()|)e John and with his sni'ci‘ssoi Jk*ju*dicl XJl. to irgam 
the faxour ol tlu* ctinrch,and so to secure a fret* hand 


foi 


was not 


The pope 


Louis iV. 
and the 
pope. 


his design.s in Germam*. But llu* poju* and the 

I etjualix cuniplais ml, and in 1337 tlu* emperor allied electors. 

I Jiim.seJl witJi Edward 111. ol ICugland against i'hilip \ I. 
j of France, w'hoin lu* regarded as primal ilx lesjioiisihli* for the 
: nn> ieldiog attitiule ol the Papacy, d his nun e xvas \ cix popular 
i in Germiinv, and tlu* jiapal jiart) rccei^cd a liirlher reliuff m 
Jui\ 1338 when the eli*(‘tois met al Reuse and (i(‘(lared that in 
no po.ssible manriei could they allow any control over, or 
hniitalion of, tlu*ir electoral right... As a se(|ucl to this dcclara 
lion the diet, meeting .it Franklorl *1 month lali*i, ass(*itc(l that 
the imperial j)(ox(*r pio< (‘< ded Iroin (iod .done and that .lu* 
ijulixulnal chosen b\ a rnajorilx’ of the cle» Urr*' to occiipx' this 
high station iu*ed(*d no conlrrmation liom tlu* pnju', (U' irom 
anv (UK* (*Im*, to rnaki* liis elc<'tion xalid ('ontiarx opiniiiUs 
tliex’ (l(*nouiu ed as (u il/irra dofimula. 

Blit in .spile ol llii.^ support l.oius threw .iway his adxaiitago.s : 
he abandoned I’.clxvard III. in 1311, ahlu»iigh this stej) did not 
win tor him, as he desired, tlu* go(uIx\ill of tlu* pope, ij^uls 

and he vxas soon involv(*d in a uioic serious struggle and the 

wnlh John of Ji()h(*mia and the Luxciiihurgs. \Vith 
his Bohemian followers |ohn Ilenrx had made hinisell "^'^*'** 

I \er> unpopular m 'I'liol, wliere his x\iii* soon coiintcfl lieTs(*ll 
! among his enemies, and in 1341 lu* was drixcii from tlie land. 
I while Margar(‘t announced her intention ol rcjiudiating him 


(>f Occam, Julin ol Jandiin and others, played an imf)orlant part, j and marrying the ( injuTor’s son l^ouis, margraxe of lir.indenluirg. 

I 'Phe emperor himself enU'red heartilx' into this schenu 
i increasing the power ol Ins lamilv , he dec lan*d tlu* mar 


for 

ig(* 


and in which the nexv ideas in religion and polities xvork( 
steadily against the arrogant papid claim, i'lie jiojie and Ins ^ , 

French ally, Charles IV., w^hom it was propo.sed lo seal upon the • with John Henry void, arul he.sloxved ujuui his son and liis bride 
German throne, had completely misread the* sign- ol the time.*-. ; Margaret not only 'Pirol, hut also ( arinthia, noxv in the hands of 
and tlieir schemes met with very little iavour in G<irmany. ! the IJabshurgs. Nothing more was n(*eded to amt*' togclhcr 
No longer had the princes as in former years any rea.son to dread i ail the emperor s fo(\s, including Po|>e C lenient \ L, who, like his 
the designs of an ambitious king ; the destinies oi the kingdom | pre(leces.sors, had rejeclid tlu* adxances (d Louis : luit m 1315. 


were in their owm hands and they woukl not permit them to lx* 
controlled by an alien pcjwer. Such was the attitude of most of 
the temporal princes, and many spiritual princes took the sanu* 
view. As for the electors, they luid the strongest possible motix e 
for resisting the papal claim, because if this were once admitted 
they would quickly lose their growing importance in the state. 


before the gatlu-ring storm broke, tlu* ernpt*ror took jxisscs' 
of the counties ol Holland, Zealand and hn(*sland, which had 
been left without a ruler by the death ol In'- brotlu'r in 1; w, 
(\ujnt W’illiam IV\ By this time John of liohemia and his 
allle^ had completed their plans. Jn j ulx 134^ five of the elec tors 
met, and, having declared Liuiis deposed, they raised John s 
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son Charles, margrave of Moravia, to the German throne. For 
a time no serious steps were taken against lA)uis, but after King 
John had met his death at Crery diaries, who succeeded him as 
king of Bohemia, began to make vigorous preparations for war, 
and only the sudden death of the emperor (October 1347) saved 
(iermany from civil strife. 

Notwithstanding the defects of Louis’s personal character his 
reign is one of the most important in German history. The 
claim of the Papacy to political supremacy received 
domestic in his time its death-blow, and the popes themselves 
policy of sowed the seeds of the alienation from Rome which 
Ltmis. effected at the Reformation. With regard to the 

I)ul)!ic peace Louis persistently followed the lines laid down 
l)y Albert 1. lie encouraged the yiriiices to form alliances for 
its maintenance, and at the time of his death such alliances 
existed in all parts of the country. To the cities he usually 
showed himself a faithful friend. In many of them there had 
been for more than a century a struggle between the old patrician 
families and the democratic gilds. Louis could not always 
follow his own impulses, but whenever he could he associated 
himself with the latter party, 'rhus in his day the government 
of the imperial cities i)ecamc more democratic and industry 
and trade flourished as they had never before done. The steady 
dislike of the princes was the best proof of the imp)ortance r)f 
the cities. They (‘ontained elements capable of enormous 
develojmient ; and had a great king arisen he might even yet, 
by their means, have secured for Germany a truly national life. 

In Janu.iry i34() thefriendsof the late emperor elected Giinther, 
coutU of Schwarzburg, as their king, but before this occurrence 
Charles Ghnrles of Moravia, by a liberal use of gifts and promises, 
IV. bc» had won over many ol his enemies, prominent among 
comes whom were the cities. In a few months Giinther 
himself abandoned the struggle*, dying shortly after- 
wards, and about the same lime his ^ iclorious rival was recog- 
nized by Louis of Brandenburg, the head of the Wittelsbach 
family. As king of Bohemia (‘harles was an enlightened and 
capable ruler, !)ut he was indifferent towards Germany, although 
this country never stood in mon* urgent need of a strong and 
beneficent sovereign. In the early years of the reign the people, 
especially in the south and west, attacked and plundered the 
jews; and the cons(‘<juenl disorder was greatly increased by the 
ravages of the Black Death and by the practices and preaching 
(»f the Flagellants, both events serving to spur the maddened 
populace to icnew'ed outrages on the Jews. In dealing with this 
outburst of fanaticism many of the princes, both spiritual and 
secular, displayed vigour and humanity, but ( harles saw only 
in the sufferings of this people an excuse for robbing them of their 
wealth. 

C harles’s most famous achievement w'as the issue of the 
Golden Bull ((f.v.). .\lthougli the principle of election had 
^ long been admitted and practised with regard to the 

Ooiden Ficrman crow'n, yet it was surrounded bymanv practical 
Hull. dithculties. Imr instance, if the territory belonging 
to an electoral family were di\ ided, as was often the 
case, it had iK'ver been settled whether all the ruling princes 
w’cre tt) volt*, or, if one only were entitled to this privilege, by 
what principle the choice vNas to be made. Over these and other 
similar points many disputes had arisen, and, having been 
crowned emperor at Rome in .April 1355, ('harles decided to set 
these doubts at rest. The Golden Bull, promulgated in January 
13511 and again after some tedious negotiations in December 
of the same year, fixed the number of electors at seven, Saxe- 
Wittenberg and not Saxe- La uen burg obtaining the Saxon vote, 
and the vote of the Witlelsbachs being given to the ruler of the 
Rhenish Palatinate and not to the duke of Bavaria. The votes 
of a majority of the electors were held to make an election valid. 
In order that there might be no possibility of dispute between 
the princes of a single house, the countries ruleil by the four 
secular electors- Bohemia, the Rhenish l^ilatinate, Saxony 
and Brandenburg - were declared to be indivisible and to be 
heritable only by the accepted rules of primogeniture. The 
electors were granted full sovereign rights over their lands. 
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and their subjects were allowed to appeal to the royal or the 
imperial tribunals only in case they could not obtain justice else- 
where. A blow was struck at the cities, which were forbidden 
to form leagues or to receive Pjahlbiirger. 

If the Golden Bull be excepted, the true interest of this reign 
is in the movements beyond the range of the emperor’s influence. 
It is significant that at this time the Femgerichie, or 
Fehmic (Courts {(j.v.), vastly extended the sphere of 
their activities, and that in the absence of a strong 
central authority they were respected as a check upon the lawless- 
ness of the princes. The cities, notwith.standing every kind of 
discouragement, formed new associations for mutual defence 
or strengthened those which already existed. The Hanseatic 
League carried on war with Valdcmar V., king of Denmark, and 
his ally, the king of Norway, seventy - seven lowms declaring 
wrar on these monarchs in 1367, and emerged victorious from 
the struggle, while its commerce extended to nearly all parts 
of the known world. In 1376 some Swabian towns formed 
a league w^hich, in spite of the imperial prohibition, soon became 
powerful in south-west Germany and defeated the forces of the 
count of W iirttemberg at Rcutlingcn in May 1377. The emperor, 
meanw'hile, was occupied in numerous intrigues to strengthen 
his personal position and to increase the power of his house. 
In these he was very fortunate, managing far more than his 
predecessors to av'oid conflicts with the Papacy and the princes. 
The result was that when he died in November i37tS he wore the 
crowns of tlie Empire, of Germany, of Bohemia, of Lombardy 
and of Burgundy : he hacl added Lower Taisatia and parts of 
Silesia to Bohemia ; he had secured the mark of Brandenburg 
for his son Wenceslaiis in 1373 ; and he had bought part of the 
Upper J^ilatinate and territories in all parts of (iermany. 

After the death of ('harles, his son Wenceslaus, who had been 
crowned German king in July 1376, was recognized by tluj 
princes as their ruler, but the new sovereign wiis 
careless and indolent and in a few years he left ( iermany 
to look after itself. T>uring his reign the stniggle 
b(‘tvveen the princes and the cities reac'hed its climax. Following 
the example set by the electors at Reuse both parties formed 
assi)ciations for protection. j)rominent among these being lh(‘ 
Swabian League on the one side and the League of the Lion 
{Jjkvrtthiani) * f)n the other. 'J'he result w^as that the central 
authority was almost entirely disregarded. Wenceslaus favoured 
first one of the antagonists and tlien the other, but although 
he showed some desire to put an end to the increasijig amounl 
of disorder he was unable, or unwilling, to take a strong and 
definite line of action. ’J'he cities entered upon the approach- 
ing contest at a considerahle disadvanUige. Often they were 
.separated one from the other hv large stretches of territory 
under the rule of a hostile prince, and their trade was peculiarly 
liable to attack by an adventurous body of knights. 'J’he 
citizens, who were called upon to fight their buttles, were usually 
unable to contend successfully with men whose whole lives 
had l)eeu passed in warfare ; the isolation of the cities was not 
favourable to the creation or mobilization of an active and 
homogeneous force ; and, moreover, at this time many of them 
were disturbed by internal troubles. Ilow'cv^r, they minimized 
this handicap by joining league to league ; in 1381 the Swabian 
and the Rhenish cities formed an alliance for three years, while 
the Sw'ahian League obtained promises of help from the Swiss. 

The Swiss opened the fight. Attacked by the Habshurgs 
they defeated and killed Duke Leopold of Austria at Sernpach 
in July 13SO and gained another victory at Niifels two 
years later : but their allies, the Sw^ahian cities, , 

were not equally prompt or etiiially fortunate, aermany. 

decisive year was 1 388, when the strife became general 
all over .south-west (hrmany. In August 1388 the princes, 
under (ount Ehcrhard of Wurttemherg, completely defeated 
their foes at Doflingen, while in the following November Rupert 
II., elector palatine of the Rhine, was ecjually successful in 
his attack on the forces of the Rhenish cities near \\'orms. 

^ So culled from the badge worn by the knights {Loweunttet) 
who composed it. 
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Exhaustion soon compelled the combatants to come to terms, and 
greatly to the disadvantage of the ci ies peace was made in 
The main result of this struggle was everywhere to strengthen 
the power of the princes and to incite them to fresh ads of 
aggression. During the same time the Hansc towns were passing 
through a period of difficulty. They were disturbed by democratic 
movements in many of the cities and they were threatened by 
the changing politics of the three northern kingdoms, Noi*w’ay, 
Sweden and Denmark, and by their union in i ^97 ; their trading 
successes had raised up powerful enemies and had embroiled 
them with England and with Flanders, and the Teutonic Order 
and neighbouring princes were not slow to take advantiige of 
their other difficulties. 

Towards the close of the century the discontent felt at the 
incompetent and absent German king took a decided form. 

The movement was led by the four Rhenish electors, 
f«id after some preliminaiY proceedings these princes 
king. rnct in August 1400 ; having declared Wenceslaus 
dethroned they chose one of tlniir number, the elector 
palatine Rupert 111., in his stead, and the deposed monarch 
accepted the sentence almost without demur. Rujiert was an 
excrllent elector, find under more favouralde circumstances w^oiild 
have mfidc a good king, but so serious w(‘r(‘ the jealousies and 
divi.sions in the kingdom that he found little scope tor his energies 
outside the Palatinate. Tn spite of the peace of the cities 
had again begun to form leagues for peact^ ; but, having secured 
a certain amount of recognition in the south and west of Germany, 
till' new king turned aside from the j)ressing ])rol)l<*!ns of govern- 
miMit and in 1401 made a futile attempt to reach Romo, an 
eulerpiEe whi<'h covered him with ridicule. After his return to 
Germany he had to face the hostility of many of th(‘ {>rinces, 
and this ('ontest, together with vain attempts to restore order, 
occupied liim until his d(‘ath in May 1410. 

After's Rupert's death two cousins, Jobst, margnive of 
Moravia, and Sigismimd, king of Hungary, were in the autumn 
of 1410 both ehosen to fill thevfK'ant throne l>v opjios- 
parties; ami lh(‘ position was further complicated 
king. dej)oscd king, ^^Vnce.slaus, w^as 

still alive. Jobst, however, di(‘d in Janiiaiy 1411, 
and in the sm reeding July Sigisinund, ha\ ing come to terms 
with W'enceslaiis, was again el(*(ied king and was generally | 
recognized. 'I'he commanding (jiiostions of this rcipi wvrv 
ecclesiastical. It Wiis the agi* of the great schism, three popes 
<*!aiming the allegiance of ( hristendoin, and oi th(^ councils of 
Constance and of Ikiscl ; in all ranks of the Church there was an 
urgent cry for reform. Vniort unately the- council of ('onstance, 
which met mainly through the efforts of Sigismuiid in 1414, 
marred its labours by tlie judicial murders of John lJuss and 
of Jeroim; of Prague. This act greatly incensed the Hohemians, 
who broke into revolt in i an<l a new ami fiener outlnirst 
occurred in 1420 when Sigismimd, who had succeeded ins brotlu”* 
WeiKTslaus as king of bohemia in the preceding August, an- 
nounced his intention of crushing the Hussites. l.e(l by tlicir 
famous general, John Zi/.ka, the Jiolvniians won several battles 
and spread havoc and terror through the neighl >011 ring (icrman 
lands. During the progress of this revolt GiTinany was so 
divided and htu* king w^as so poor that it was impossilde to collet t 
an army of sufiieient sirength to crush ihv- rnalctmtcnts. At 
the diet of XurenibtTg in 1422 and at that of Frankfort in i ^27 
Sigismimd endeavoured to raise men ami money by means of 
contributions from the estates, but the plan failed owing to 
mutual jealousies and especially to the resistance of the cities, 
lie secured some help from iTcderiek of Brandenburg, from 
Albert < f Austria, afterw'ards the (ierman king Albert IT., and 
from Frederick of Alcissen, to whom he granted the electoral 
duchy of Saxe -Wittenberg ; but it was only when the ITiissiles 
were split into tw(» factions, and when Zi/ka was dead, that 
Germanv was in any way relieved from a crushing anil intolerable 
burden. 

'I’he continual poverty which hindered the successful prosecu- 
tion of the w^ar against the Hussites, and which at times placed 
Sigismimd in the undignified position of having to force himself 


as an unwrolcome guest upon princes and cities, had, however, 
one good result. In 1415 he granted, or rather sold, the mark 
of Brandenburg to his friend Frederick of Hohen-n^^^^^^. 
zollern. burgrave of Nuremberg, this land thus passing Ai/rjp 
into the hands of the family under w'hom it w^as des- 
tined to develop into the kingdom of Prussia. During 
this reign the princes, especially the electors, continued their 
endeavours to gain a greater share in the government of ( lermany , 
and to some extent they succeeded. vSigismund, on his part, 
tried to cnforei' peact‘ upon the country by forming leagues of 
the cities, but to no purpose ; in fact all his plans for reform 
came to nothing. 

Sigisinnml, w'ho died in December 1437, was succirded on 
the (ierman throne and also in Hungary and Bohemia by his 
son-in-law Albert of Austria, ami from tliis time, 
although remaining in theory elective, the German ' 
crown was always conferred upon a member of the house 
of Habslmrg until the extinction ol the male line of this 
family in 1740. I'he reign of All>ert 11. was loo shoit to enable 
him to do more than indicate his good intentions ; he actial in 
general with the electors in observing a neutral attitude with 
regard to the dispute between the council of P>asel and Pope 
Eiigenius IV., and he pul forwaul a si'heme to im])rove the 
administration of justice. He died in October j 430. i»nd was 
succeeded by his kinsman Frederick, duke ol Slyria, who 
became German king as h'rederick IV. and, after his eoronalion 
at Rome in 14^2. emperor as Fred«‘rick III. 

'j'he lirst comern oi the luwv ki. g wa-s with the- pap.il schism. 
'I'he council ot Basel was still sitting, ami ha-d elected anauli-jiope. 
Felix V., in opfiosition to Kngeniir-. I\’.. wliile the freaeruk 
elec'lors, adlaa'ing to their neutral attitude, sought ni. and 
to bring Frederic k into liiui with them on lliis (jiiestioii. 

Some years were* occupied in m*gol.iali«)ns, but the 
kiiigsooiusfiow'C'd himsell anxious to come to terms with I’higc'iiiiis, 
and al)out 14 ff) thc‘ c'lc'Ctors c'easc'd to act togellicr. At Icngtli 
pc'ace was ma.de. 'I'he conscml of sev eral of the c lcetois lia\ ing 
becai |>ure]iasecl by c'oncc^ssions, Frederick signc'd with Pope; 
.Ni. bolus V., the* siic'c'cssi'r of JOugcaiius, m kVbriiarv 1 |4J^ tlie 
conc'ordiu of Vic^nna, an arrangcmcait which bound tbc* German 
( hiin'h afresh to Koine and pcTjietiiatcd the \cM*y <‘vils from 
whic'h earnest ch urchin cm had been seeking dclivc'raucc*. 'Ihiis 
Germany io'.t the cjjiportumty of reiorming the ( lunch Iroiii 
within, and the upheaval of the." ibth c'cntury wa.s rendered 
ine\ iUible. 

h’rcderick'.s nagn i^> 011c of grcait imj)ortaucc‘ 111 the* hi'^lory ol 
Ausli ia and of the house of J labsburg, hut undc*r him ihc^ fortunes 
of (icTinanv .sank to the low'c‘sl possible p(»int. Without 
any inter feavnee irom the central authority wars vve n^ 

W'aged in ev<*ry jiart ol tiu* counlrv, ami dispiilcss ol rrederick. 
ewery kind were referred to the; (!<•( ision 01 the sw'ord. 

The old enmity bcUveen the eitic's and lh(* princc.s bla/cd oiii 
afresh; gric-vances of every kintl w^cn; broiifdit forward and 
many .strugglcss were the rc;sull. Perhaps the most ianious (»1 
the.se was one lM*tw(Tn a confederation c)f Franconian and 
.Swabian citii‘s under th(‘ leadersliip of \urc‘rnbc*rg on the one 
side, and Albert Aehiilc's, afterwards elector of IhandcTibnrg, 
and a numher of princes on the other. 'I'he war was cari*ied on 
w'ith gn*at liarbarity for about Icuir \cars O4IV *45.0. ^*<**^1 
w^as in e\ery respc'cl a critic'al one. If tIu; < ities had gainc'd the 
day they might still have aimed at balancing the fiowcr of the* 
])rince.s, but owing ])arlly to the ir impcufcc t union, ])artly to 
the necessity of fighting with hirc-d troops, they did not gain any 
serious advantage*. On the w'hule, indeed, in spite of temporary 
successes, they dc.*('idedly lost ground, and on Hie conclusion 
oi peace there was no doiif)l that th<* lialancT of powcT in the slati* 
inclined to the; prince.s. Frederick meanwhile was invoked in 
wars with the Sw'iss. with hi.'» brother Albert and his Austrian 
subjc'cts, and later with (he Hungarians. He; liad no influence 
in llak' ; in liurgimdy he could neither stofi Duke Philip the 
(k)od from adding Luxemburg to hi.s possessions, nor check the 
lowering ambition of Charles the Bold ; while after the death of 
('hfirle.s in 1.177 he was cTjually unable to pr<*vent the king of 
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Franc'c* fr(;ni sciizing a large part of his lands. Torn by dissensions 
the 'l eu Ionic Order was unsuccessful in diecking the encroach- 
ments of the Poles, and in 1466 the land which it had won in the 
north-east of (icrmany passed under the suzerainty ot Poland, 
care In-ing taken to root out all traces of Gorman inlluence tlicrein. 
Another loss took place in 1460, when Schleswig and Holstein 
were united with iicnmark. In Germany itself the king made 
scarct'ly any pretence of exercising tlic supreme authority ; 
for ncarl>' tliirty years he never aUendeci the impt:rial diet, and 
the SMg‘a‘.stions which were made lor his deposition failed only 
the eiectors could not agree upmi a successor. In Ids 
later years lie hi'carne more of a recluse tlian ever, and awn 
Udore iu-hniary 1486, when his son Maximilian was chosen 
(ierrimn king, lie had practically l eitsed to take any part in the 
business ot the ICmpire, iilt hough h(; sur\'ived until August J40,v 

During the reign of Frederick the electors and the greater 
princes continued the process of consolidating and increasing 
their jiower. Lauds under their rule, which W(‘re 
U‘chnically imperial fids, were divided and de.vised 
princes. by them at will like otlwr forms ot priva.te property : 

they had nearly all tiie rights of a sovereign with 
ngard to levying tolls, coining money, administering justice 
ami grunting privileges to towns ; they wen; assish d in the work 
of go\>Tniuent by a privy council, while their courts with theii 
numerous nilicials hegan to resemble that of the king or emperor. 
'J’hfv clifl not, howev L*r, have everything their own way. During 
thi^ coiilurv lh{*ir power was limited by the hirinatiou of diets 111 
mans' of the principalities. 'I’hese liotlies were composed ot tin- 
mediate prelates, tlu; mt-diate nobles and representatives of the 
mediate ( ities. 'rhey were not sumriioued becuust- the ])rinces 
desired their aid, hut because arms could only be obtained from 
tlu* nobles and money from the ciiit's, at hsist on an atleciuate 
scale. f)nce having been formed thc-se local diets soon extended 
their functions, 'rhey claimed the right of saiu tioniiig taxation ; 
they made tiieir voice heard about the expenditure of publie 
monev : they insisted, although perha})s not very effectually, 
on ju 4 u:e being administ^Ted. Such institutions iis these were 
clearly ol the higlust importance, and lor tw'o eenturies they did 
something to atone for the lai-k of a genuine •moiuir(‘'hy. 

During this o igu tlie conditions ol warfare Iw-gaii to change, 
'The discoverv ol guii|V)wder made small l>odies of men, 
ade({iuit<‘ly armed, more than a muldi iur great forces 
Atctliuds (^(n,i|>pi.tl in medieval lasliiun. Heruc the custom ol 
fare. Iiiniig ineKTiKirv 1 1'oop.s was introduced, and a ])rmee 

could never be certain, luiwever numerous his vassaK 
might be, licit the advantage wmild not rest with his opponent. 
'I’ln. l,iel, addeil to the intluence of the local diets, made even 
the Jinnee*, weary ol war, and a iiniversid niid continuous ileiiuiiul 
iMo^c for sonu; relorin of the machinery «)f governinenl. Partly 
at llie instance of the cmju-ror a gn-at Swabian confederation 
w IS tornicd in 1488. 'riiL consisted of both princes and cilu-.i 
and was intended to enforce the, pulilic jx-iwe in the south- 
wi'Stern parts «il (iermanv. Its ellect.s were excellent ; but 
obviously no jiartial remedv was sullieienl. It was essential 
tlial tlu-re should be Mime great reform w'liicli wouM affect every 
part ol tlu- kingdom, and lor the prc.senL this was not to be secured. 

Ma.\!milian eami* to the throne in 1480 with execjitional advaii- 
iage>. lie wa-' heir to the extensive Austrian lands, and as the 
w’idow'cd husband of (’harles the Hold's daughter 
mWa'ni. ^bu'v Ilf administered the Netherlands. Allhougli 
he soon gave uf) these jirov inces to his fon Philip, the 
lact ilhil tln'v were lu tlie po.ssession ol his family added to hi^ 
intluence, and thi> w;is further increased when Philip nmrrieti 
joaniia, the heiress of the Sjiani.di kingdoms. hVoin Maximilian’s 
aeeession the cmjiire exenisLcl in the atfairs of Europe an 
authority which had not belonged to it for centuries. The rc-asoii 
for tins was not that the Empire was stronger, but that its 
crown was w'orn by a succession of princes wlio were great 
sovereigns in their own right. 

Having in 141^0 driven the Hungarians from Vienna and 
reoovt*red his hereditary lands, and having ordered the affairs 
of the Netherlunils, .Maximilian turned his attention to Italy, 


whither he was drawn owing to the invasion of that country by 
(’harles VIII. of France in 1404. liut before he could take any 
steps to check the progress of Charles pecuniary neces- 
sities compelled him to meet the diet. At this time ♦he in 
German, or imperial, diet consisted of iLree colleges, Owunmy, 
one of the electors, another of the princes, both spiritual 
ami secular, and m. third of representatives of the free cities, 
who had, however, only ju.st gained the right to sit beside tlie 
other two estates. 'Fhe diet was an extremely clumsy instrument 
of government, and it was perhaps m-ver more discredited or 
more impote*nt than when it met Maximilian at Worms in March 
i4<)5. But in spile of repeated rebuffs the piirty of reform was 
valorous and undaunted ; its members knew that their (:a.so was 
overwhelmingly strong. Altliough disappointed in the liope 
which they had nourisheil until about i4t>o lliat Maxiimliai) 
himself would lead them, they luid iound a e^ijuible head iii 
Bertolcl, elector ol Ahiinz. The king lost no time in acejuainting 
the dit;t with hi.s demands, lie wi.shed for men and money Lo 
encounttif the French in Italy and lo resist the Turks. Hertold 
retorted tfcat redre.ss (jf grievances niutA precede supjily, and 
Maximilian and the princes were soon discussing the jiroposals 
put forward by the sagacious ekxlor. His lir.-st sugge.stion that 
a council nominated In' tlie e.^tates should he .set up with thc 
po\vt‘r ot vetoing the acts of tfie king was aljiuidoned because 
ol the strenuous opjKisilion of Maximilian; but Ilertold was 
siicct'ssfiil ill getting the diet to proclaim an eternal Landjrivdi', 
that is, to forbid jirivale Wi^r without any limilalioii ol timi;, 
ami it was agreed that the diet should meet 'annually lo adv ise 
tlie king on matters of nionicnl. 'l‘he idea of a coimeil, however, 
was not given up although it took a different form. An imperial 
court of justice, Hk; Reich^kammcr^crifht, was establi.-Jied ; 
this c-onsisted of sixteen int-mbers nominated l)y the estates and 
a president appointed by the king. Jts duties were to judgt- 
between pnnce.s oi the Linpirt- ami to act as the supreme court 
ol appeal in cases where humbler jx:rsoiis were concerned. 
Partly tt) jirovkk lor the expenses of this couit, partly to lurnish 
Maximilian with the promised monetary aid, a tax called the 
common penny was instituted, lliis impost taking tlu; lorm both 
of a property ta.x and ol a poll tax. Such in outline wi-re the 
reforms effecteil by the irnportaiiL diet of Worms. 

Hie practical difUcultics of the reformers, however, were 
only ju.st beginning. Although Maximilian look soini- inlcresl 
in the collection ol the common jienny it was difficult, 
and from some classes iinjiossihle, to obtain [niy \nai\i caiHea and 
of this tax, and the king was persistently hostile 
the imperial court ol justice, his hoslililv and the 
Ol money being iiuleed snceessful m j)re\enling that institution 
for a time from dt)ing anv real service lo (iermany. In 1497 
lie set up a new Aulic coum'il or llojiat. the members of wliich 
weie chosen bv hiinscll, and to this body he gave authority to 
deal with all the Lmsiiiess of the Empire. 'I’lius he undermined 
the foundations of the RenhsUammvrf^eruhl and stole a inarch 
upon Bertolcl and his friends. A series ol diets between 1495 
and J499 produci-d only mutual recriminations, and then 
Maximilian met with a serious rebuff, 'i’he Swiss iefu.sed lo 
pay the common penny and to submit to the jurisdiction of the 
imperial court of juslue. C.’onsefjuently, in i49(>, Maximilian 
sent such troops as he could collect against them, Imt his forces 
were beaten, and by the peac'e of Basel he was forced to conc ede 
all the demands made by the Swiss, wlio became virtually 
indejx?ndent of the i-hnpirc. Heartened by this circumstance 
Bertold and his followers returned to the; attack when the diet 
met at Augsburg in 1500. The common penny as a means of 
taxation fell intc^ the background, and in its plac'e a scheme 
w;is accepted wliieh it was thought would prcjvide the king with 
an army of about 30,000 men. But more important pcrliaps 
was the administralhe council, or Reuhsre^fment, which was 
established by the diet at tliis time. A revival of the idea put 
feu ward by the elector of ALiinz at W’orrns in 1495, council 
was to consist of twenty members appointed by the electors 
and other princes and by representatives of the cities, with a 
president named by the king. Its work was practically that ot 
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|2;o\'L*niing Germany, and it was the most considerable encroach- 
ment whicli had yet been made on the power of the king. It 
is not surprising therefore that Maximilian haled the new body, 
to the establishment of which he had only consented under 
great pressure. 

In 1500 the Rdchsre^im'cul met at Nuremberg and began 
at once to treat for peace with h’ranoe. Maximilian was no! 
Mnxh resent this interference ; he refused to appoint 

miiian a president, and soon succeeded in making the meetings 
bumpers of the council impossible. The relations helwt'en 
the ki’Tg and the princes were now very strained. 
reformers. the electors together to decide u[)on a 

plan of campaign ; Maximiliin on his ])art tried to destroy 
the electoral union by winning over individual members. 
'I'he result was that when the elector of Main/ died in 1504 
the king’s victory w'as complete. The RcichskauHnur^eriikt and 
the Ri'icfisn’^imetU were lor all practici\l purposes destroyed, 
and greater authority had been givt u to the Jlohal. Hence- 
forward it was the king who i)UL forw’ard schemes of reform and 
the diet which inodined or nrjected them. When tin* diet juct 
at C ologne in J505 Maximilian askcil lor an army and tlie 
rc(jucst was grantecl, the necessiirv funds being, raised by tht‘ old 
f)lan of a levy on the estates. At C'-onstance. two yeais later, 
the diet raised men and money in a similar fashion, and on tliis 
occasion the imperial court of justice was reslor(‘d, w'ith stune 
slight alteration in the method of appointing its mcMubers. Alter 
Maximilian had taken the novel step oi assuming the titu; oi 
Roman emperor at 'Frcnt in 1508 the last oi the relormiug dicis 
met at C'ologne in 1^12. In 1500 German) had been dividtsi 
into six circles (Kreisc) or districts, for the purpose of sending 
representatives to I he ReiLiLsregnnent. 'I'hese circles were now 
increjised in number to ten and an otlicial {Hauf^lmann) was 
j)la(‘e(l over each, his duties being to eidorcc the tle<-inions ol 
the RvickskiWinwr^cncht, IJiit it was some time bclore the circles 
Ctum- into working order ; the only permanent refunii of llie 
reign was the establishment of the iinjierial court of jusli<’(‘, 
and e\en this was not entirely satisfactory, Maximilian’s nanain- 
ing diets loudly dcnoiim'ing it for delay and incompetence. 
'J'he period marlo'd by the attempted reform of llertold ol Main/ 
W'as that oi the last struggle between the supjxirleis of a united 
G<‘rmanv and those wdio prcleircil a loost‘ conlederaticai ol staie.s. 
\'ictorv remained with the latter parly. Maximilian bimself 
hud d»)ne a great deal t<» promote the of his Austrian 

l.uid'^ anil, incivltMiUiliy, to cut them off Irom tin: remainder 
ol the German kingdom, and other princes were loilowing his 
example, 'i’his moxement s[ielled danger to the small piinci- 
jialilK'.-* and to the free cities, but it gave a poweilul impciu.. 
to ihe growth of Brandenhu-g, of .Saxony, of Bavaria and ol the 
Balatinale, and the Jut me of the country seemed likely to 
remain with the ])arti' ulaiisl and not with the national idea. 

During the period of these con.^titutionai struggles the king's 
chief energies were spent in wxirring against the kVemh kings 
Max!^ ('harlcs VUl. and Louis XU. in Italy, when- he lioprd 
miiiaa’s to restore the claims, dormant, jx'rhajis even i*xtnict, 
wars in of ilu* (ierniaii kings. In 150.S he lieljXMf to piomote 
Itaty. i^.jigoe of ( arnbrai, lo/ined to despoil Venu-e, but 

he soon returned to his ii^rmer polics’ of waging war against 
Trance, and ht^ continued to do tliis until peace was made in 
I5if>. 'J’he piinces oi Germany showed themselves .singularly 
indifferent to this struggle, and their king's battles were largilv 
fought with ineTcenarv troops. Maximilian gained his m<j.t 
conspicuous siicce.ss in fiis ow'ii kingdom in 1504, wlien Im 
interfered 111 a struggle over the succession to the du<.h\ ol 
Bavaria-Landshut. Jlc gained some additions of territory, 
but liis victory was more important because it gave liim the 
prestige which enahleil him to break down the ojjposition id 
the princes and to get his own way with regard to liis domestic 
policy. 

In many resfiects the reign of Maximilian nnisl be regarded 
as the end of the iiiidille ages. Tlie feudal relation between the 
king and the princes and between the princes and their vus.sals 
had become purely nominal. No real control was exerteiJ by the 


crown over the heads of the ^'arious state.'s and, now tliat war was 
carried on mainly by mercenary trooyjs, the mediate nobles did 
not bold their kinds on condition ot military service. 

The princes were .soA'crcigns, not mcrcl\- feudal lords ; 
and by iJie institution of local diets in their lerritoritLs reimUoas. 
an approach was made to modern conceptions of 
government. The age of w'ar was far indeed from being 
over, but men were at least beginning to see that Linnecessar\ 
bloodshed is an evil, arid that the true outlet tor tJi(‘ mass of 
luuuan energies is not conllicl hut iiuhisti) . By Uu* growth 
of the cities in social, if not in political, imporiance the product.^ 
ot labour were more and iiuin* widelv dihus«*d ; and it was 
easier than at anv ]>rev ioiis time foi tin* to be iiiox ed 

by eommotn ideas and impulses. 'I'lie disi o\ er\ ol Ami rica, 
tlK‘ invention ol printing, the revi\al (d Ictuiiiu}.' and many 
other cmise.s had coiilrihiited to cflei L a radical i liimge in the 
! point of view from which the world was rcL':arded : and the 
strongest ol all medv-xal rcl.nion^. llial ol ibt' nation to the 
thmeh, was about to pass through the tier' liial o! the Kidorm »- 
I tion 'J'his Mist movement, whah began in the Jain \e.us ol 
Maximilian, deliniU'lv seven-d the me<lie\a' hoia ili<“ modnu 
world. 

'J'he seed.s of the Relormalioj'. wine laid di.nng the lime ol 
the greuit conlliet between the J^^pae\ and tlii' hm|)ire. 'Ilu* 
arrogance and the ambition of the ])(fpe.s iJien stamped 
upon the niiiKls ol ihi* people an iinpic.ssion that f„rntiuhtn 
nevn* eflaeeii. During the slruggli* ol J.oin.s J\. 
with the ))opes of his day the teeling re\ i\ tsl v\ ith Irish intensiU ; 
ail chesses, derii'al as well a.s lav , looked upon resistance to pajnl 
pretensions as a necessity imposed hy the n.ilional hoiioiir. 
At the same time the spiritual leailnng oi tlie ni' sliis aw'akciied 
in many mnuis an asjiiration which th(‘ ( 'hiiri h, in its corrupt 
stale, could not satisfy , and wliich was in anv cu.se unhiMuiiahle 
to an external authority. 'The llu.^sue moNement liirtlicr 
weakenerl the spell ot the (ihurih. Still more poweilul, heiaiise 
toiK'hing other elements (>1 human natiiM' and aflei ling a more 
important class, was the iiilluence ol tlie Renaissanie, wliieh, 
tow.rds the end of the i^th cintiii). jiassed horn Dal) to the 
iini\ei.siti» of Germany. 'I’he men ol the new learning did not 
s(‘\er theius(*lves from ( hrist ianity . but they became imliftiiinl 
to it; its conceptions seemed to tliiiu <iim and Kided, wliilt 
there w'us a constanlly iivreasing chaim in lilcratuie, in 
plnlo.soph) and in art. No kind ol ellnit was m.nle by lht 
Chun li to prefiaic for the storm. 'Ihe spiritual jin'ii i s, hesiiL- 
disjihiving, nil Uu i.iults ol the .serulai pniu es, had s[)e(‘i;il delei 
of their own; and as simony was iimyei.sally yiiai li.sed, th* 
li\es of multitudes ot the mleiioi elergv ware a puhhe s« aiKl.j- 
while their ser\ ires v.'cie i old ami imim])re-.si\ e. 'I!.e moi. i 
sense W'as oiitiagcd by sm.h a pope as Ale\amh*r \ 1 ; am' 
neither the military anibilion ot Julius JJ. nor the nlincf 
{»ag,aiiisin of J^eo X. could rey i\ e the dcayirig i.ulh in iJjt 
sp)inlnality of their olTici*. Pope I.io, by liis incr-,.sanl demam.' 
for money and las unscru|>iilfni.-. met liodsot oblaimug it.awakem 1 1 
bitter boslilily in < very class ol thi coimmuiitv. 

'I’lie popular iLciing tor the Inst tiirie Jound (‘xpression when 
Luther, on Ail Saints' day nailed to a i hmi h door in 

W ittenherg the: l!iese:j m wliieh hecontesli'd lhed<»i li me 

I ' 1 « II II I.iiihir. 

yvl.ich iay at the root ol the .scandalous tiall.i in in- 

dulg,eii('cs earrkd on in the pope's nanu i v 1 etzel and his like. 

'Jlij.s epi.iode, deiided at first at Rome as the act ol an ob.scii»c 

Augiisliiiian friar intent on .scoring a point in a siholastii' di^- 

[Kilation, wa.s in reality an event ol ya-st signitii acre, lor n 

brought to the front, as the exponint ol thi- national senliinei t, 

one ut tlie mightiest spirits whom (ierrnanv has j>n)du(e('. 

Under the intliieni e ol Liitliei’-. .strong jarsonality the rno? ! 

actiy'c and progre:,siye elemmts ol t!ie iialion wiit soon in inoie 

or less open antagonism to the i'a])acy. 

When Maximilian dit'd in January 1510 hi-, throne was com- 
peted for hy his grandson ( harli s, king ot Spain, and \ )\' 1 * lancis J . 
of J'Vance, and after a long ami co.stl\ lontrsl Ihe tormer was 
chosen in the follow'ing June. By the timi* ( harles riaiJied 
Germany and w*i.s crowned at Aix-la-( hapellc (Getoher 1520) 
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Luther had confronted the cardinal legate Cajetan, had passed 
through his famous controversy at Leipzig with Johann Eck,and 
was about to burn the bull of excommunication. 

^ After this daring step retreat was impossible, and with 
Lutb0r, keen excitement both the reformer’s followers and 
his enemies waited for the new sovereign to declare 
him:>elf on one side or on the (^ther. ('harles soon made 
up his mind about the general lines of his policy, although 
he was completely ignorant of the strength of the feeling which 
had been aroused. He fancicjd that he had to deal with a mere 
monkish quarrel ; at one time he even imagined that a little 
money would set the difliculty at rest. It was not likely, ]w)wever, 
in any ease that he would turn against the Roman ( hurch, 
«and that for various reasons. He was by far the most imfKmtant 
ruler of the time, and the pef»ples under his direct sway were still 
adherents of the old faith. He was king of Spain, of Sicily, 
of Naples and of Sardinia ; lu* was lord of the Netherland.s, of 
the free county of Jiurgundy and of the Austrian archduchies ; 
he had at his command the immense resources of the New World ; 
and he had been chosen king of (Jermany, thus gaining a title 
to the imperial (Town. h’(illowing the example set by Maxi- 
milian he calle<l himself emperor without waiting h^r the formality 
of a coronation at Rome. Now the protection of the ('hiin li 
had always been regarded as one of the ('hief functions of tlie 
emperors ; Charles could not, therefore, desert it when it was 
so greatly in need of his services. Like his predect^ssors he 
r('S('rvTd to himself the right to resist it in the realm of polities ; 
in the, realm of faith lu^ considen'd that he, owed to it his entire 
allej-darur. Moreover, he intended to undertake the subjugation 
of northtTn Italy, a task whi('h had balH('d his imperial grand- 
talher, and in order to reali/c; this schenu* it was of (he high(‘.st 
im[)orlan('e that he should do nothing to offend the pope. Thus 
it eairn* about that, at the diet of W orms, which met in January 
1 52 1, without any thorough examination of laither's position, 
( liarles issued the famous ('diet, drawn up Iw Cardinal Aleandro, 
which denomu'ed the relonner and his followers. This was 
a<'eej)ted by llie diet and l.uther was j)lace(l under the imperial 
ban. 

When C’harles was eho.sen (lerman king he w'as obliged ((» 
make (Trtain promises to thi! electors, Kmbodicd in a \Va/iJ- 
Charles ka lyihdatitni , as it was called, these were practi('iilly 
and the ihc ('onditions on whic h the mnv .sov(Teign was all(»w’ed 
mo%e- to take the crown, and the precedent was follow'cd 
tnent for subsiviuent elections. At tht* diet t)f Worms steps 

reform, ^1^ .1 • . rr i , 

wen* taken to cany thc.se promises into eiTert. l>y 
his WiihlkaluluJatKni Charles had promised to respect the freedom 
of (lermany, for the princes looked upon him as a foreigmT, He 
was iieilhiT to inlrodiu'c foreign troops into the country, iior to 
allow a foreigner to command (ierman .soldiers ; he must use 
the (Ierman language and every dii I must ni(*el on (Ierman soil. 
All adminisiralive roiincil, a mnv Rriclisirf'iifK'fii, must be 
( stablished, and other reforms were to ]»e set on foot, Th(^ 
constitution and pow'crs of this J\r/rhsrt‘^iincnt were the (diief 
snbjei't »>f diffi’ieiu'e between f'harles and the princ^es at the 
diet, h’ventiially it was decided that this council should consist 
(j! twenty-two membeis widi .1 president naini'd by the emperor ; 
but it was only to govern (Icrmauy during the abscni’e of the 
.sovereign, at other times its functions w'crc merely advisory. 
'I'hc imperial chamber was restored on the lines laid down 
by J'uTlold of jMJtinz in i.t<)5 (it survixed until the dissolution 
of the Rm])ire in iSo(>), and the estates undertook to aid the 
emperor bv raising and paving an army. In April 1521 Charles 
invested his brother h\‘r<linaiul, aft('rwards the emperor lu'r 
dinand 1 ., w'ith the Austrian anhdiiehies, and soon afterwards 
he li ft (lermany to reiu'w his long struggle w'ith Francis I. of 
France. 

While the emperor was thus absent great disturbances took 
jiku'e in (iermany. Among laither’s friends was one. Ulrich von 
Hutten, at once pemTratod with the spirit of the Renaissance 
and emphai i('ally a man of action. The class to which Hutten and 
his friend, Franz \ on Sickingen, a daring and ambitious Rhenish 
baron, belonged, was (hat of the small feudal tenants in chief, the 


Riilerschaft or knights of the Empire. This class was subject 
only to the emperor, but its members lacked the territorial 
possessions which gave power to the princes ; they were 
partly deprived of their employment owing to the 
suppression of private wars, and they had suffered rising, 
through the substitution of Roman law for the ancient 
feudal laws and customs. They had no place in the con- 
stitution or in the government of Germany, and they had 
already paralysed the administration by refusing to pay the taxes. 
They were intensely jealous of the princes, and it occurred to 
Hutten and Sickingen that the Reformation might be used to 
improve the condition of the knights and to effect a total 
change* in the constitution of the Empire. No general reform, 
they maintained, either in church or state, could be secured 
while the country was divided into a number of principalities, 
and their plan was to combine with all those who were dis- 
contented with the cxi.sting order, to attack the princes and to 
place the emperor at the head of a iiniu*d nation. Sickingen, 
who has been compared to Wallenstein, and who doubtless hoped 
to secure a great position for himself, liad already collected 
a large- army, which by its very presence had contributed some- 
what to the election of (.‘harles at P'rankfort in i5i(>. He liad 
also earned renown by carrying (m feuds with tht* citizens of 
Worms and of Metz, and now, with a view to realizing his larger 
ambitions, he opened the campaign (August 1522) by attacking 
the elector of Tri(*r, who, as a spiritual prince, wT>uld not, it 
w^as hoped, receive any help from the religions reformers. For 
a moment it seemed as if Hutten’s dream would be realized, 
but it was soon evident that it was too late to rnaki* so great a 
change. Taither and other persons of inflnen('e stood aloof 
from the movement ; on the other hand, several jirincc^s, inciiuF 
ing Pliilip, landgrave of Hessc', united their f()rc<‘s against the 
knights, and in May 1523 Sii'kingen was delealicl and slain. 
A few wTeks later Thilten died on an island in the lake of Zurich. 

This war was IoIIowtmI by another of a miK'h more serious 
nature. The (ItTinan peasants had grievances comj)ared witli 
ivhich tiiose of the knights and le.s.scr barons wx*re 
imaginary. For about a century several causes had causes 
tended to make their ('ondition worse and w'orse. of the 
While taxes and otluT burdens were increasing the ^***”^** 
power of th( king to protect them was decreasing ; 
with or without tlie forms of law tluy w'ere plundered by every 
otluT class in the eomnmnity ; their traditional privileges were 
w'itlidiawii ami, as in the case of the knights, their position had 
siifTered owing to the introduction of Roman law' into (iermany. 
In the west and south-west of the e(ninlry especially, opportuni- 
ties of migration and of expansion liad been grudiially rediic'ed, 
and to provide for their increasing numbers tiny were compclk'd 
to divide their holdings again and again until these pat('hes of 
land became too small for the support of a household. Thus, 
solely under the intluence of social and tTonomic ('onditions, 
various risings of the pca.sants had Laktai place during tin* latter 
part of the 15th century, the first one being in fuicl at times 
the insurgents had combined Iheir fon'es with those of the 
lowTT classes in the towns, men wdiose condition was hardly 
more satisfactory than tlieir owm. In the last de('a(l(‘ of the 
T Sth and the first decade of the 16th century there were several 
insurrections in the south-west of Germany, each of w'hich was 
called a Bimdschuh, a shoe fastened upon a pole .serving as the 
standard of revolt. In 1514 Wiirttemberg was disturbed by the 
rising of ** poor Conrad,” but the.stj amJ other similar revolts 
in the neighbourhood were suppressed by the princes. I'hese 
movements, however, were only preludes to the great revolution, 
which is usually knowm as the Peasants’ War {BauernkriefO, 

The Renaissaru'c and the Reformation were awakening extra- 
vagant hopes in the minds of the (jej*man peasants, and it is 
still a matter of controversy among historians to what 
extent l.ulhcr and the reformers w^erc responsible for 
their ri.sing. It may, however, he stated with some 
certainty that their (xindition was sufficiently wTetched 
to drive them to revolt w'ithout any serious pressure from outside. 
The rising was due primarily neither to religious nor to ]X)litical^ 
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but to economic causes. The Peasants’ War, properly so railed, \'ijrorous and violent polemic literature, opposition to Rome 
broke out at Stiihlingen in June 1522. The insurgents found a was growing on every side. Instigated by ('icorge of Saxony 
leader in Hans Muller of Pulgenbach, who gained some support the Romanist princes formed a defensive league at D.ssaii in 
in the surrounding towns, and soon all Swabia was in revolt. 1525 ; the reforming princes took a similar step at 
Quickly the insurrection became general all over central and (iotha in 153^). Such were the prevailing conditions 
.southern (Germany. In the absence of the emperor and of his when the diet met at Spires in lune 1536 and lho.se ffeforma- 
brother, the archduke Ferdinand, the authorities in these parts who were still loyal to the Roman (‘hurch clamoured 
of the country were unable to check the movement and, aided for ropres-ave measures. Rut on this occasiem the reformers were 
by many knights, prominent among whom was (lotz von Per- decidedly in the ascendant. Important ecclesiastical reforms 
lichingen, the peasants were everywhere victorious, while another were approve<l and instructions forbidding all innovations and 
influential recruit, Ulrich, the dispossessed duke of Wiirttembcrg, calling upon the dit^t to execute the edict ol Worms, sent by the 
joined them in the hope of recovering his duchy. Ulrich's emperor from Spain, were brii.slvd asich' on tht' ground that 
attempt, which was made early in 1525, was, however, a failure, in the preceding March when this letter was written ('harles 
and about the same time the peasants drew up twelve articles and the jiopt* were at peaee, while now tlu‘v \,’ere at war. before 
embodying their demands. These were siifhciently moderate, its dissolution the dii^t promulgated a decree providing that, 
'riiev asked for a renewal of their ancient rights ot fishing and j)ending the assembly of a national council, each prince should 
hunting freely, for a speedier method of obtaining justice, and order the ecclcsiaslical aflaiis of his own stale in accordamc 
for the removal of new and heavy burdens. In many places the with his own conscience, a striking victory for the reformers 
lords yielded to these demands, among those who granted con- and incidentally for separatist ideas. 'I'lie three years wliich 
cessions being the elector palatine of the Rhine, the bishops ol elapsed between tins diet aiid another important diet which 
IJambcrg and of Spires, and the abbots of Fulda and of Tlersfeld. met in the same city an* full of incident, (inidt'd by Luther and 
But meanwhile the movement was spreading through hVaneonia Midanc'otlion, tlu* princijial slalt‘s :iud cities in which the ideas of 
to northern (icrmanv and was especially iormidable in 'I'luiringia, the reformers prevailed - cli'ctoral Saxony, briuidenburg, Hcssi* 
where it was led by Thomas Miinzer. Jlen* again success attended and the Rhenish Palabuate, Strassburg, Nuremberg, Ulm and 
the rebel standards. Hut soon the victorious peasants became Augsburg U^gau to carry out nK'asurcs of clnireh reform, 
so violent and so clestnietive that Luther himself urged that they 'I'he Romanists saw the significance of this movement and, 
.should bo .sternlv punished, and a number of princes, jmoniinent | fortunately for them, witc abli* to jirofil by the dissensions 
among whom w'as Philip of Jlesse, banded themselves together ; which wen* breaking out in th«* ranks of their opponents, es[)e( i- 
to crush th(^ rising. Miinzer and his follow'ors were defeate<l at allv tht* doelrinal differences bt‘tvv(‘en tlu? followers of laither 
Frank enluuiscn in May, the Sw'abian l.eagu<' gained victories and those of /.wingli. ]*(*rs<'eMl ions for heresy had l>egun. 
ill the area under its control, succes.ses were gained elsewhere bv tlu* fe ‘ling betw't‘(‘u the two grea.t religious parlies being furlhor 
the princes, and with much cruelly the revolt of the peasants (‘inhitten'd bv .some revelations made by Otto von J'aek (//.?'.) 

was siipymc'.ssed. The general result w'as that the pow'cr of the to PJiilip of llc*-se. Pack's stories, whioli eoneerned the existence 

territorial lords bccaiiu* greater than ever, although in .some cases i of a yiowerful league for llu* purpose (»f making w'ar upon the 
especially in 'J’irol and in ]3aden, the condition of the pea.sants ] relormers. wen* ])rov(*(l to bi* false, but llu* soreru'.-s occasioned 
was somewhat improved. Fdsewhere, howexer, this wa^' not i therehv remained. 'I'he diet met in IA‘l)ruarv 152(1 and soon 
the case ; many of the jieasants suffered still griniter oppression i rei^eived orders from tlu* (*mj)(*ror to n*p(*al tlu* decree* of 

and some of the immecliate nobles w-ere ioreed to submit to a | TUv siipporlers of the older faith wi*r(‘ now predomiiiaoi .tnd. 

detested yoke. 1 although ttiey wen* inclined to adopt a somewhat }ia'ighl\ 

Before the suppre.ssion of this rising the Rcichsrei^iment had I attitude towards ( harles, thev were not averst* from taking 
met with vei*}' indifferent siieeess in its eflorls to govern (lennanv. I strong measures against the ri*f()niuTs. 'I'he decree of the diet. 

Mel'ting at Nuremberg earlv in 1522 it voted some ! formulated in Ajiril, forbade the reformers to make* further 
slight a.ssislance for the campaign against the invading religious changes, while the tokaalion whieii was conceded to 
re/imJnt. 'I'urks, hul the Jiroposals juil torw'ard for raising llu* Komamsl.s in J.ulheran stales w-as withheld from Lutherans in 
necessary funds aroused mueh opposition, an opposition Romanist stales. 'I'liis decree was strongly n*sented by the 

which came muiniy from tlie large and important eilies. Tlu* | reforming priru'cs and c ities, 'riiey drew uy> a formal protest 

citizens ayipealed to C harles V., who was in Spain, and after .some against it (hence the naiiu* “ Protestant which they prest*nti*(l 
hesitation the emperor decided against the Rachsrvfrimnit. to the archduke F(*rdinand, .setting forward the somewh.i! lun el 
Under siu'Ii disheartening conditions it i> not surprising that this theory that lhedeere(*of i ^.’tx'ould not l»eannull(*d by a suc(‘e(*d- 
body was totallv unable to rope with Sickingen’s insurrection, ing diet unle.ss both tlu* purlies coue(‘nu*d asseiitecl thereto, 
and that a few weeks after its meeting at Nuremberg in 1524 1 P»y this decree they dei lari'd their finii iuteniiou to abid«'. 
it SLiecumbed to a series of attacks and disayip^ared from the | Tlu* untiring efforts of Pliiliji of Iles.se to unite the two wings 
history of Germany. But the had taken one step, j of tlie Protestant forces met w'ith vt*ry little suei'ess, and the 

altliougli this was of a negative character. It liad shown .some , iamoiis eonferenee at Marburg in the autumn of 152(;, Th>di‘t 

sympathy w'ith the reformers and had declined to ]uit tht* edict | for which In* was resjnmsihle, revealed the fact that it 
ot Worms into immediate execution. Ilardlv less lul:(*vvann, | was practically impossible lor the Lutherans and the burjc. 
llu* imperial diet ordered the edict to be enforced, but only as far | Zwinglians to act together i-ven wdien threatened hy 

as possible, and meanwdiih* the possibilities of aeeoinmodation '< a common danger, while a liltli* later the alliance between the 

between the t vv(^ great religious parties were becoming more and j Lutheran states of north (icrmany and the Zwiuglian cities of 
more remote. A national assembly to decide the fjuestions at ! tlie south was deslroyc-'d liy differences ujxm points ol dottiine. 
issue was announced to meet at .Sy/ires, but the ernyieror f(»rba(le j in 1530 the ernyu-ror, fluslied with sueee.ss in Italy and at ]) aee 
this gathering. Then the Romanists under the guid.iiue of C'ar- j with his foreign foes, came to (icrmany w’ith tlu* exyiress intention 
dinal ('amy:)cggio and the an'hdiike Ferdinand. nu*t at Regens- j ot putting an end to lieresy. In I mu* he oyiened the diet at 

burg and decided to take strong and aggressive measures to i Augsburg, and licre the Luth(•rau^ subniilted a summary of 

destroy Lutheranism, w'hile. on the Ollier hand repn*sentalives j their doctrines, afterwards calk'd the Augsburg ( onfe.ssion 
of the cities met at Syiires and at Ulm, and asserted their intern- I Drawm up by Melanehthon, this yironoiiia'crnenl was intend' d 
tion of forwarding and protecting the teaching of the reformed ! to widtm tfie breach between the Lutherans aiul thi* Zwinglians 
doctrines. All over the countr>' and through all classes of the | and to narrow that between the Lutherans and llie Koiuanisis ; 
people men w'ere falling into line on one side or the other, and | from this time it w'as regarded as the (hiel standard of tlu 
everything was thus ready for a long and bitter religifuis war. \ Lutheran faith. Four Zwingliau ( ilies. Strassluirg. (onstaiu'e. 

During these years tile religious and political ideas of the ■ Lindaii and .Memiuingen, reyilied with a eonl(*ssioii of their own 
}vef(»rmalion W'ere rapidlv gaining ground, »and, aided by a I and the Romanists also drew uj) an answer, d'he period o' 
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p.ep;otialion whirh followed sen'ed only to show that no accotn- 
modiition was possible, ( harles himself made no serions effort 
to iindenstand the contnn'crs}’ ; he was resolved, whether the 
Ijithurans had rip:hl: on their side or not, that they should submit, 
and he did not doubt but that he would be able to awe them 
into subn)Tssion by an unwonted display of power. Hut to his 
siir])rise the latlhrran princes wlv^ attendfsrl the diet refused to 
^ive wav. Thev were, however, outnnmhered !>>' their enemies, 
iin<l it was the Romanist majority which dictated the terms of 
the decree, which was laid before thf‘ diet; in S'‘ptember, enjoininpj 
a return to religious ronformily within seven months. The 
iVotvstant princt's could only prc.sent a formal protest and 
leave Aupshiirp:. Finally the de(Tee of the diet, promulgated 
in November, ordered the execution of the edict of Worms, 
the restoration of all rhurch property, and the maintenance 
of the jurisdiction of the bishops. 'Fhe duty of enforcing the 
(fecree wjis ('specially en I rusted to iIk* Ueuhsknmmcr^erichl ; 
thus by th*^ inocesses of Ijiu the Jholestant princes were to be 
deprived of much of their ])roperty, and it seemed probable 
that if they did not submit the* (mineror would have recourse 
lo arms. 

l''or the present, however, fresh diriiculties with FVant'e and 
an invasion by the 'lurks, nho had liesieged Vienna with an 
iinnu'nse anny ui the autumn of 1520, forced ('harles 
icHfftio of to mask his dt'signs. M(^aTuvhile some of the 1 aitherans, 
Sciimah angcH'd and alarmed by the decisions of the Rcuhs- 
kaiuoa. ki}i]}n\ry^vrirht, abandoned the idea that resistance 
to the im]>erial authority was unlawful and, meeting in DetHmdwr 
i5.t^,laid tlie huindationol the important leagueof Schmalkalden, 
anumg the first nuMubers of the confederation being the rulers 
of Saxony and llcsse and the (’iti(*s of Hremen and Magdeburg. 
'I'he league was soon joined by other strong (’ilies, among them 
Strasshnrg, I ’Im, ( onstaiu'e, biib(Tk and (»oslar : but it was not 
until after the d(‘teat and d(^*xth of /wiugli at Kap|w?l in ()ct(>l>cr 
1531 that it was furlh(‘r .strengthened by the adhi»sion of those 
towns which had hitherto Iooke<l for leadership to the Swiss 
reformer. About this finie the military fones of the l(?ague 
were organized, their h(‘ads being the eh^i tor of Saxori\ and the 
landgrave of He.ssf'. Hut the l(*agiie fiad a political as "(‘H as a 
religious asptrt. It was an alliani'e between the enemic.s of the 
liou.se of Ifab.sliiirg, and on this side it gained the support of the 
duke of Havaria and treated with Francis 1. of France. To this 
its rapid growth was partly due, but more perhaps to the tart 
that the Reformation in (lermany was above all thing.s a popular 
movement, and th.iis many princes who would not hax e .seceded 
from the Roman ( hiirch of their own accord were compelled lo 
do so from political motives. 'Ihev had Ix^en strong enough 
to undermine the imperial power ; they were not strong enough 
to resist the pressure put upon them hv a majority of their 
subjects. It was early in when fared with the necessity 

ot resisting the 'Turkish advance, that (Ixarles met the diet 
at Regensburg. He must have men and money for this purpose 
(*ven at the price of an aiTangement with the j^roteslants. Hut 
the Lutherans were absent from (he diet and the Romanists, 
although they vott'd help, displayed a very uncompromising 
temper towards their n'ligious foes. Under these circumstances 
the emperor took thc' mutter into his own hands, and his negotia- 
tions with the Rrotestanl.s resulted in July 15.^ in the religious 
peace of Nuremberg, a miMsure which granted l(‘mporarv tolera- 
tion to the Lutherans and which was repeatiallv ronfirmed 
in the following years, ( hnrles's reward w^as substantial and 
immediate. His subject.s vied with each other in hurrying 
Noldi(‘rs to his standard, and in a few weeks the great lurkisli 
liost was in full retreat. 

While the probabilitN of an alliance between Hope Uleinent 
\TL and hVain is 1. ol Franci*. together wdth other int(Tnational 
eomplications, previ'iited the emperor from following 
victory (wer the Tiirks, or from reducing the 
German}, dissenters from the Roman religion to obedience, 
l^roteslantism was making substantial progress in 
the states, notably in Anhalt and in Pomerania, and in the 
cities, and In January 1 the Protestant ]irin<'cs were Ixild 


enough to declare that they did not regard the decisions of the 
Rcichskammcrff^*richt as binding upon them. About this time 
(iermany w'itnessed three (events of some importance. Through 
the energy ot Phifep of Jlesse, wd\o was aided by Francis 1., 
Ulrich ot Wurttemberg was forcibly restored to his duchy. 
The members of the Romanist league recently founded at Halle 
would not help the HaKsburgs, and in June 1554, by Uu* treaty 
of (*adan, King Ferdinand was forced to recognize the restoration 
as a /«// arrowpU ; at the same time he w'a.s compelled to promi.se 
that he would stnp all proceedings of the Reichslcammer^ericht 
against the members of the league of Schmalkaiden. The two 
other events were less favourable for the new^ religion, (jr rather 
for its orthodox manifestations. After a struggle, the Ana- 
baptists obtained control of M fins ter and for a short time 
governed the town in accnnlancc with their own peculiar ideas, 
while at Tuil'>eck, under the burgomaster Jurgen WulIenwelxT, 
a democratic government was also established. But the bishop 
of Miinster and his friends crushed the one movement, and after 
interfiTing in (lie affairs of Denmark the laibeckcrs were com- 
|X‘lled to revert to their former mode of government. Th(‘ 
outbreak of the war betw'een tire ICmpirc and France in 1536 
almo.st coincided with the enlargement of the league of Schmal- 
kalden, the existence of which was prolonged tor ten years. 
All thi‘ states and cities which subscribed to the confession 
of Augsburg were admitted to it, and thus a large number 
ot I'rotestants, including the duchies ot Wiirttemberg and 
Pomerania and the cities of Augsburg and Frankfort, secured 
a needful jwotection against the decrees of the Reichskainmvt- 
which the league again repudiated. .'Vmong the new 
members of lh(' confederal ion was Christian 111., king of Denmark. 
About the same time (May 1536) an agreement lietw'cen the 
Lutlwrans and the Zwinglians was arranged by Martin Biicer, 
and was (‘mhodied in a document called the Concord oi W'itten- 
berg, and for the present the growling dissensions between the 
heads ot the leitgue, John J<rederick, elector of Saxony, and 
Philip of I lesse. were t'lK^cked. Thus strengthened the Jh'otestant 
princes dc('lared against the proposed general council at Mantua, 
while as a counterpoise to the league of Selunalkaldcn the impcri il 
envoy, Mathias Held (d. 1563), persuaded the Romanist princes 
in June 1538 to form the league of .Nuremberg. Hut, although 
he iiad made a truce with France at Nice in this very month, 
Chari(‘s V. was more conciliatory than some ol his represenlat u es, 
and at Frankfort in April 1531^ he came to terms with the 
Protestants, not, however, granting to them all their demands. 
In 1 53<), 1 00. the Jh'otestants received a great accession of strength, 
the Jaitheran prince Henry succeeding his Romanist brother 
(ieorge as duke of Saxony. Duciil Saxony was thus completely 
won for the reformed faith, and under the politic elector Joachim 
IT. the same doctrines made rapid advances in Brandenburg. 
Thus practically all North Germany w'as united in supporting 
the Protestant cause. 

In 1542, when Uharles V. was again involved in war with 
France and Turkey, w'ho were helped by Sw'eden, Denmark and 
Scotland, the league of Schmalkalden took advantage successes 
of his occupations to drive* its stublxjm foe, Henry, otthe 
duke of Hriinsw'ick-Wolfenbiittel, from his duchy and Protest^ 
to enthrone Protestantism completely therein. But 
this was not tlie only victory gained by the Protestants aijout 
this time. The citizens of Regensburg accepted their doctrines, 
wiiich also mad(* consideral)le progress in tlie Palatinate and in 
Austria, while the archbishop of C’ologne. Hermann von W’ied, 
and \>'illiam, duke of Golderland, Clevcs and Jiilicrs, announced 
their secession fnxm the Roman religion. The Protestants 
were now at the height of their power, but their a.scendancy 
was about to be destroyed, and tlial rather by the folly and 
imprudence of their leaders than by the skill and valour of their 
foes. The unity and the power of the league of Schmalkalden 
were Ixeing undermined by two important events, the 
bigamy of Philip of Hes.se, which for political reasons defeats. 
was condoned hv the Taitheran divines, and the dissen- 
sions Ix'twTcn John Frederick, the ruler of electoral, and Maurice, 
th(‘ new ruler (xf ducal Saxony, To save himself from the 
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consequences ol his double marriage, which had pn^vided him 
with powerful enemies, Philip in June. 1541 came, to terms with the 
emperor, wlu) thus rnajiaged to sfhke the guns of the league of 
S('hmalkald«*n, although the strength of this confederation did 
not fail until after the campaign against Henry of Brunswick. 
But while 0:1 the whole the fortunes of the Kuroj^ean war, holh 
in the (‘ast and in the west, w(?re unfavourable to the imperialistSj 
('harics W found lime in 1543 to lead a powerful force against 
William ot Geldcrland, who had joined the circle of his foreign 
joes. William was completely crushed ; Gelderland was iwldetl 
to the hcrcditaiy lands of tlic Habsburgs, while tlie league of 
Schmidkalden impotently watched the proceedings. This 
happened about a year alter war between the two hranches of 
the Saxon house had only l)een averted by the mediation of 
Luther and of J-*hilip of Hesse. The emperor, howexer, was 
unable, or unwilling, to make a more gi*neral attack on the 
y^rotestants. In accordance with the promises made t(» them 
at I'Tanlvfort in 1539, conferences between the. leaders of the two 
religious parties were held at Hagenau, at Worms and at Regcais* 
burg, but they were practically futile. 'Phe diets at Regenslnirg 
and at Nuremberg gaxe very Little aid for the wars, and did 
nothing to solve the religious dinicultios whicli werti growing 
more acute with repeated delays. At the diet of Spiros in 1544 
t harles purchaM'd military assistance Irom the l^rotestants by 
making lavish promises to them. With a new army ho marched 
against the h'l'ench, but suddenly in Septcml)er 1544110 conc luded 
the treaty of CVepy with hVancis I. and left himself free to begin 
a new chapter in llu* history of Gennanv. 

diaries was now nearly ready to crush tin* l*rotestanls, wlio.se 
innucnce aud teaching ha<l cli\ ided Gorniaiiy and w(‘akened 
vtvtorvot jxiwcr, and were now endangiTing the 

Charhs^ supremacy oi the llabshurgs in the Netherlands and 
over the ill Alsacc. His plan was to bring about the meeting 
leajcueof (,f a general council to iriakc llie m*ces.sary relorms in 
the church, and then at xvhateve.r cost to compel the 
Piotestants to abide by its decisions. While Pope 
IJI.j somewhat reliK'tanlly, sntnmoned the council which 
ultimately met at Trent, (Charles made vigorou.s preparations 
lor war. Having mad(‘ peace with llu* 'Furks in Ck tober 1545 
he began to secure allies. Assistance was J)^omi^ed In the pope ; 
the emperor pun hased the neutralit y of Duke William oi Jkivaria, 
and at a high price the active aid ol Maurice ot Saxony ; he 
managed to detach from the league of Schmalkalden tliuse 
mcmliers who were without any enthusiasm lor the Protestant 
cause and also those who w'ere too timid to enter upon a .serious 
struggle. Meanwhile the league was inactive. Its chiefs differed 
on questions of policy, one sectkjn believing that the emperor 
did not intend to proceed to extremities, and for some time no 
measures w'ere taken to meet the coming peril. At last, in June 
1546, during the meeting of the diet at Regensburg, Philip and 
John Frederick of Saxony realized the extent of the danger and 
iiegan to muster their forces. I'liey were still much more powerful 
than the emperor, but Uiey did not xvork well together, or with 
Sebastian Schartlin von Burtenlxich, who led tlieir troops in 
South Germany. In July 1546 they w^re pkiced under the 
imperial ban, and the war began in the valley cjtf tJic Danube, 
(‘harles was aided by .soldiers hurried from ltal\' and the Nether- 
Unds, hut he did not gain any substantial successes until after 
October 1546, when his ally Maurice invaded elect oral Saxony 
and forced John Frederick to march northwards to its defence. 
Fhe Lutheran cities of southern and central Germany, among 
them Stras.sburg, Augsburg, Ulm and Frankfort, now' submitted 
to the emperor, while Ulrich of Wiirttemberg and the elector 
palatine of the Rhine, PVederick IL, folkm^ed their example. 
Having restored Roman Uatholicism in the archbishopric of 
C ologne and .seen Henry of Brunswick stMllecl in his duchy carlx- 
in 1547, (’harles led his men against his principal enemies. Philip 
of llesse and John Frederick, who had quickly succeeded m 
driving Maurice from his electorate. At Miihlbcrg in April J547 
he overtook the army of the Saxon elector. His victory w'as 
complete. John Frederick w^as taken prisoner, and a little later 
Philip oi ITes.se. after vainly prolonging the struggle, was induced 


to surrender. Tlie rising in the otlier parts of northern tiermain 
was iJ.so put down, and the two leaders ot political laitlieranisni 
were prisoners in the ei«i|.H*r<)r‘.s liands. 

I'lmble to shake the allegiance of John kYedtM'ick the 
Lutheran faith, ( harles k(!pt him and Phili]) ot He..s.sc in ciquix ity 
and l)egan to lake advantage of his irmmph, although 
Magdeburg was still olfenng a stubborn rcsistaner 
to his allies. By the ea{)il illation of Wittenberg the 
eUx:torate of Saxony was transferred to Maiiricv, and in the 
mood ol a conqueror the imiperor met the tliei at Augsburg 
in SepUauber 1547* His proposal^ to strengthen and retoiin 
the administration of Germany wtiv, lu»\ve\ er, not accejiiabk' 
to the i)rinccs, and the main one was not ]>u‘ssed , hut the 
Netherlands were brought under the proltu tion of tiie y:minr(‘ 
and .some minor reforms were carried through. A serums quariel 
With the pope, who had moved the conncil Irom IVeril to Bologna, 
only increased the determination ot (Lark's 1.0 esiahlisli ivlivioiis 
conformity. In con>ultation with lH»lh Komanist and Fntheran 
divines a confession of faith calk'd tlu' Itilrruii was drawn up 
this was in the nature of a compromise and was is.siu'd as an edict 
in May 1548, but owing to the (»pposition ot tlie Komanist 
prince.s it was not made binding upmi Iheiii, oiilv u|)on the 
lajtherans. Then* was .some resistance t(i llu* Jiiltnin, but 
tone was employed against Augsburg and otlui ie< ak itrant 
cities, and soon it was geneially a<'cepled. 'Flius all Uu nnain 
I seemed to lie at the emperor's feel. The Keiormation had 
j enaliled him to deal willi the princes and the imj)erial cities 
I in a fashion such as no .soM'rcigu had dealt with iheni loi three 
tenturies. 

I Being nowai the height (»f his power (Larles wished Im ‘-iduv 
tlui .su(:c(‘.s.sion to the imperial throne to Ins son Philip, altci 
w'ards Philip 11 . ot Sj)ain. 'Fhis Intenlion pnxlueed 
di.sscn.sions anuvng the Ilahsburgs. e.spi'cialh between imperial 
the empi'ror and his brotlu'r kVnImand, and (^tlu i sueees- 
cau.scs w’crc at work, mori'ovei. In un<lermine tlie 
former's po.sition. 'Fhe Romanist princes were becoming alainuil 
at his predoiniiiaiu e, tlu; ProU stant princes resented liis arbitiai y 
measures and disliked the har.sh treatment melt'd out t(t jtjhn 
FYederiii^ .ind to I'hilip of II(*sm‘; all alike;, irritated In the 
presence of Spanish .•>ol(li(‘rs in Iheir midst, objected strongly 
to take Philip for their king and to an) extension of Spanish 
induence in Germany. 'Furkey and I'Yaiut' were* again threaten 
, ing war. and although Hie council had leturiicd l(» ^Fn iit it 
I seemed less likely than ever to satisfy llu* Piotestants. The 
general discontent found (‘Xfiression in the perstui of 
Maurice of Saxon\', a .son-in-law of Philip t)l Hesse, «/■ 
whose .service.s to (.'harles against the league of Sdmial Maurice of 
kalden had made him wry unpopiilai in his own 
coiintr)". (Yiring little or nothing about doctrinal riispui* ' luii 
a great deal about iiicreasing his own im}>orlaiH c, .Maurice now 
look the lead in plotting against the (*mpernr. fie ^•nte^cd into 
an alliance wdth Johii, margrave ol Brandenhurg ('iistrin. with 
anotJier Ilohenzollern prince, Albert Alciliiadi's ol Bayreuth, 
and with other Lutheran leaders, and also with llenrv IF <»f 
FYance. who eagerl) seized this opportunity of jirofiting by I he 
di.sseiLsions in the Empire and who stipulatecl lor a (i(*fiiiile 
nward. Charles knew sonu'thing of tiu'se proceedings, but his 
I r(‘cenl victor)' had Ihrow'n him ])arlly of! his gniini. 'Flu* tri al) 

I with France w'as signed in January 155.^ . in Marrh Heiin fl. 

I invaded Germany as the protector of her liberties, while Maiiruc 
I .seized Augsburg and marched towards innsbruck, when* the ern- 
' peror was residing, w'ilh the intention ol in.iking him a ])n oner. 

{ An attempt at accommodation laikd ; ( harles fk-d into 

I ( arinthia ; and at one sLioki' all llu- adcantages wliiih he had 
i gained bv hi.s lriumf)h at Miililbei-g were lost Masters o( tli' 

! situation, Maurice .iiid his associate's met iheii ojjyioueni- ..I 
' Passaii in May 1^:52 and arr;nige<l terms ol peace, although ilie 
i ('inperor did not absent to them until juh'. 'Die iwnrapiixe 
; prince.s were released, but the mam pennl agreed upon ^^.!s that 
' a di(*t should be called for the juiryiose •>! scltling ihe religio-.s 
! difFiculty, and that in the meantinu* llu* I.uther.ins were • iiw»y 
I lull r'-li'rioiis libert v. 
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Delayed by the war with France and Turkey, the diet for the 
settlement of the religious difficulty did not meet at Augsburg 
until February 1555. Ferdinand represented his 
^eaceoi prolonged discussion conditions i 

^Augsburg. peace were arranged. Romanists and Lutherans 
were placed upon an equal footing, but the toleration 
which was granted to them was not extended to the Calvinists. 
Each secular prince had the right to eject from his land all those 
who would not accept the form of religion established therein ; 
thus the principle of cujus regio rjtis religio was set up. Although 
the Lutherans did not gain all their demands, they won solid 
advantage's and were allowed to keep all ecclesiastical property 
secularized before the peace of Passau. A source of trouble, 
however, was the clause in tli(‘ treaty usually called the eccle.s- 
iastical reservation. This required an ecclesiastical prince, if 
he accepted the teaching of the confession of Augsburg, or in 
other words be(‘aine a laithcran, forthwith to resign his princi- 
pality. The Lutherans denied the validity of this clause, and 
notwithstanding the protests of the Roman ( atholics several 
prelates be('ame Lutheran and kept their territories as secular 
f)ossessions. The f>eace of Augsburg can hardly be described 
as a satisfactory settlement. Individual toleration was not 
allowed, or only allowed in unison with exile, and in the treaty 
there was abundant material for future discord. 

After Maurice of Saxony had made terms with f'harles at 
Passau he went to lielp Ferdinand against the Turks, but one 
of his allies, Henry 11. of France, (’ontinued the war 
in (lermany while anotlvT, Albert Alcibiades, entered 
upon a wild (Minpaign ol plunder in hVancemia. I’be 
h'rench king seized Metz, whi(‘h was part of the spoil promised 
to him by his allies, ancl (liarles made an attempt to regain the 
cilv. Juir this purpose he took Albert Alciliiades into bis 
servite, but after a stubl)orn fjgbt his troops were compelled 
to retreat in jamiarv 155^^- Albert then renewed his rai<ls, and 
these became so terrible that a league of princes, under Maurice 
of Saxony, was formed to crush him ; although Maurice lost 
his life at Sievershausen in July 1553, this purpo.se was accom- 
plished, and Albert was driven from (Jermany. After the peace 
<d Augsburg, wbicli was published in September 1555, the 
emperor carried out his intention of abdicating. He entrusted 
S]>ain ami the Netherlands to Philip, wliile Ferdinand look over 
the conduct of affairs in (iermanv, although it was not until 
r55iS that he was formally installed as his brother's successor. 

h'erdinand I., who like all the (ierman sovereigns after him 
was recognized as emperor without being crowned by the pope, 
made it a prime object of his short reign It) defend 
and enforce the religious peace of Augsburg for which 
be was largely responsible. Althoiigli in all probability 
numerically superior at this lime to the Romanists, the Pro- 
testants were weakened by divisions, which were becoming 
daily tnorc pronounced and more sprit>iis. and partly owing to 
ibis fact the emperor was able to resist the demands of each 
parly and to moderate their excesses. He was continually 
harassed by the 'Furks until peace was made in 1562, and con- 
nected therewith wer»* troubles in Pohemia and e.specially in 
Hungary, two countries which he bad ac(]iiired through marriage, 
while North Germany was disturbed by the wild scliemes of 
Wilhelm von Grunibach (^.7’.) and his a.ssociate John Frederick, 
duke of Saxony. With regard to the religious (piestion efforts 
were made to compose the tlifferences among tlie Protestants ; 
but while these ended in failure tlie Roman ('atholics were 
gaining ground, lu’rdinand .sought earnestly to reform the 
church from within, and before be died in July 1564 the ( oiinter- 
Reformation, fortified by the entrance of the Jesuits into Germany 
and by the issue of the decrees of the council of Trent, had 
begun. 

Under Ferdinand’s rule there were some changes in the 
administration f)f the Empire. Lutherans sat among the judges 
Adiuinis- of the Kei ihskannncrgcricht , and the Aiilie Council, or 
trativ^ Ilofnil, establisbed by Maximilian I. for the Austrian 

changes, huids. extended its authority over the Empire 
ami was known as the Rcichshofrat. Side b}' side with these 1 
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changes the imperial diet was becoming more useless and un- 
wieldy, and the electors were gaining power, owing partly to 
the Wahlkapitulatiofi, by which on election tliey circumscribed 
i the power of each occupant of the imperial throne. 

Ferdinand’s son and successor, the emperor Maximilian IL, 
was a man of tolerant views ; in fact at one time he was sus- 
pected of being a Lutheran, a circumstance which 
greatly annoyed the Habsburgs and delayed his own 
election as king of the Romans. However, having 
given to the electors assurances of his fidelity to the Roman 
('hurch, he was chosen king in November 1562, and became 
ruler of Germany on Fis father’s death nearly two years later. 
Like other German sovereigns Maximilian pursued the phantom 
of religious union. His first diet, which met at Augsburg in 
J566, was, however, unable, or unwilling, to lake any steps in 
this direction, and while the Roman ('atholics urged the enforce- 
ment of the decrees of the council of Trent the serious differences 
among the Protestants received fresh proof from the attempt 
made to exclude the Calvinist prince Frederick 111., elector 
palatine of the Rhine, from the benefits of the peace of Augsburg. 
After this Frederick and the Calvinists looked for sympathy 
more and more to the Protestants in France and the Netherlands, 
whom they assisted with troops, while the Lutherans, whose 
chief prince was Augustus, elector of Saxony, adopted a more 
cautions policy and were anxious not to offend the emperor. 
1'here were, moreover, troubles of a personal and private nature 
between these two electors and their families, and these cmhiltered 
iheir religious differences. Rut these divergences of opinion 
were not only between Roman ( alholic and lAitheran or between 
Lutheran and ('alvinist, the\' were, in electoral and ducal 
Saxony at least, between Lutheran and Lutheran. 7'hus the 
Protestant cause was weakened just when it needed strengthen- 
ing, as, on th(‘ other side, the Roman ('atholics, especially Alliert, 
duke of Bavaria, were eagerly forwarding the progress of the 
ol<k‘r faith, which t()\^ards the end of this reign was restored 
in the important abbey of Fulda. Tn secular affairs Maximilian 
had, just after his accession, to face a renewal of the Turkish 
war. Although his first diet voted liberal assistance for the 
defence of the country, and a large and splendid army was 
collected, he had gained no advantage when th.e campaign ended. 
The diet of Spires, which met in 1570, was mainly occupied 
in di.scu.ssing measures tor preventing the abuses caused by 
the enlistment by foreigners of German mercenary troops, l)ut 
nothing was done to redre.ss this grievance, as the estates were 
unwilling to accept proposals which placed more power in the 
emperor’s hands. Maximilian h)und time to make earnest hut 
unavailing efforts to mediate between his cousin, I’hilij) 11. 
of Spain, and the revolted Netherlands, and also to interfere 
in the affairs of Poland, where a faclitm elected him as their 
king. He was still dealing witl\ this matter and hoping to gain 
support for it from the diet of Regensburg w'hen he died (October 

1576)- . , . , 

Maximilian's successor was his son, Rudolph IL, who had been 
chosen king of the Romans in October 1575, and who in his 
later years showed marked traces of insanity. The 
new emperor had little of his father's tolerant .spirit, ^ ^ 
and under his feeble and erratic rule religious and 
political considerations alike tended to increase the disorder 
in Germany. The death of the Calvinist leader, the elector 
palatine Frederick III., in Octo])er 1576 and the accession of 
his .son Louis, a prince who held laithcran opinions, obviously 
afforded a favourable opportunity for making another attempt 
to unite the Protestants. Under the guidance of Augustus of 
Saxony a LuthtTan confession of faith, the Formula concord iae, 
was drawn up ; hut, although this was arcej)ted by 51 princes 
and 35 towns, others like the landgraves of Hesse and the 
cities of Madgehurg and Strasshurg— refused to sign it, and thus 
it serv'cd only to emphasize the divisions among the Protestants. 
Moreover, the fricnd.ship between the Saxon and the Palatine 
houses was soon destroyed ; for, when the elector Louis died 
in 1583, he was succeeded by a minor, his son Frederick IV., 

1 wh ) was under the guardianship of his uncle John Casimir 
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(1543-1592), a prince of very marked Calviniyt sympathies and 
of some militar>’ experience. Just before this time much unrest 
in the north-west of Germany had been caused by the settlement 
there of a number of refugees from the Netherlands. Spreading 
their advanced religious views, these settlers were partly 
responsible for two serious outbreaks of diserder. At Aix-la- 
('hapelle the Protestants, not being allowed freedom of worship, 
took pos.session of the city in 1581. 'Fhe matter came before the 
diet, which was opened at Augsburg in July 1582, but the case 
w^as left undecided ; afterwards, how'e\'er, the Ri'iihshojrnt 
declared against the insurgents, although it was not until 1598 
that Protestant worship w^as abolished and the Roman Catholic 
governing body was restored. At (V)logne the archbishop, 
Gehhard Truchsess von Waldburg, married and announced his 
intention of retaining his spiritual ofTice. Had this proceeding 
passed unchallenged, the Protestants, among whom Gehhard 
now' counted himself, w’ould have ha<l a majority in tlu* electoral 
college. The Roman Catholics, how'cver, secured the deposition 
of (iebhard and the election in his stead of Eniest, bishop of 
Li6ge, and war broke out in 1583. Ivxcept John ('asimir, the 
Protestant priiu'cs showed no eageniess to assist (iebhard, who 
in a short lime was driven from liis see, and afterwards took up 
his residence in Strassburg, where also h(i instigated a rebellion 
on a small scale. 'Fluis these quarrels terminated in victories 
for the Roman Catholus, who w'ere successful about this time 
m restoring their faith in the bislu>prics of Wurzburg, Salzburg, 
llamberg, Paderborn, Minden and Osnabriick. Another dispute 
also emlcd in a similar way. This w'as the claim made by the 
administrator of the arc hbishopric of Magd(‘burg, a Ilohenzollern 
prince, Joac him Frederick, afterwards elector of Prandenburg, 
to sit and vole in the imperial diet ; it was not admitleiJ, aiul 
the admiiiistrator retired from Augsburg, a similar fat (* befalling 
a similar claim made by several oilier administratois some 
years later. 

Alter the <leath of Augustus of Saxony in Febriiarv 158^) 
there was another bri(*f a,lliance beUveen the Protestant parlies. 
The nnt- i^idioiigli on this occasion the lead was taken not by 
testani the Saxon, but by the Palatine prince. J,ess strict j 

/rr/tM . in Ins adliereiice to the teneis of bulheranisiu than ! 


'rhe w'ar between them and the Empire, whie h was renewed in 
li^-sted almost without interruption until November 1606, 
when peace was made, the tribute long paid hy the emperor 
to the .sultan being abandoned. This peace, was eoiicluded not 
by Rudolph, but by his brother, the arcliduke Matthias, who 
owdng to the emperor’s mental incapacity had just been declared 
bv his kinsman the head of the house of llahsburg. Kudul])h 
resented this indignity very greatly , and until his death in Januar\' 
i9i 2 the relations between the brothers w^re very strained, hut 
this mainly concerns the history of IIungar\ and of Bohemia, 
which were sensibly aflected by tlu‘ fratermii discord. 

By this time, however, there were sjegns of substantial progress 
on the part of the great ( atholic reaction, which was to have 
important consequences for Germany. 'J'liis was due 
mainly to the j>ersistent zeal of the Jesuits, h'or a Counter- 
long time the Protestants had absorbed the iniellec lual Reforna- 
strength of the eountrv^, but luiw' many able scholars 
and divines among the Jesuits could hold their own with thc?ir 
antagonists. 1*hese (U‘ voted inissiouju'ies ol the ehurih gav(‘ 
their attention mainly to the >’oung. and during tlie reign of 
Rudolph Jl. they were fortunaU* eiumgh to make a deep iin- 
jiression upon two prini'(;s, each of whom was destined to play 
great part in the events of liis time. 'Fhest' princes were 
Maximilian, duk(‘ of Bavaria, and herdinaud, a!*eluluki‘ «»f 
Styria, the former a nuMubiM* of I lie house of W'itlelsbaeh, and 
the latter of the house of llahsburg. Maximilian became pro- 
minent in i9o7 by executing an inqx'rial niaiidati‘ a.gainsl the 
free city of J )onauw()rlh, wliere a religious not had taken place, 
and aiterw'ards treating it as his own. Rendered suspicious 
bv this arbilniiy act, the Protestant ]>riu<’i“> lu i^o.S formed a 
I confederation known as the I'A'angeheal rmon. and m respou.se 
the Roman ('atholies, under the guidaiu'c ol Maximihan, united 
in {. similar eonfeileration aft(‘rwards called th(‘ ('iitholie Li'agiu*. 
'Jins was lounded Ji.l Munich in July it)0(). As the I’niou was 
li(‘;i.(ied hy tlu* (‘lector palatine of thi‘ IGiine, hrederiek l\',, 
who \.as a f akini^t, inativ buther.uis, among them thi‘ ( ki tor 
ol Saxony, were by no means enihusiastie in its sup[)(/rl. It 
accpiired. however, immense iniportiinc(‘ lliroiigh its alhaiiee 
with Henry IV. oi h'ram'c, who, like Henry II., wished to prolit 


anccs. Augustus, the new ele(.t<>r of Sjixoiiy, diristian I., 
fell under the inllueni'c of Jolm (';i,sinur. The re.sult was that 
Protestant princes, including the three (eniporal (‘k^elors, united 
in placing tlu ir grievances before the emperor ; (jbfaining no 
H'dress ihev met at 'lorgnii in 1591 and offered help t(» Henry 
IV. ol h ranee, a proceeding w'hich was diametrically ojiposed to 
the past policy of Saxom . But this alliance, like its forerunner, 
was ol very short duration, ('hristian I. died in 1591, and under 
Ghrislian 11 . electoral Saxony re-established a rigid buLheraiiism 


i by the (juurrels in Germany, and who interfiTcd in the disputed 
1' siK'ct-.ssiori to the duchies of Clevcs ujid Julie h. W ar se(‘nied 
j about to break out betw^eeii the two c-onlcth-ratioiis and their 
I loreigri allies (;v(T this qu()stion, but alter I la* mmder of the 
j PVench king in May lOio the Union did not \eiiture to Tight. 

Ferdinand was even more vigorous than Maximilian in defence 
' of his religion. Gn a.ssuming the goveriimeul <»! Styria he s(t 
i to wsjrk to extirj)ale PrulesUinti'im, which had made 
Cfinsiderable progre.ss in the Au.strian arch -duchies. 


at honu; and pursued a policy of mc.cleraticjii and neutrality 
abroad. A short time afterwards the militiuU parly among 
the Ih’Dtestauts suffered a heavy lo.ss by the* death ol Iheii 
leader, lohn ( asimir, wlio.sc* policy, howevcu', \*as conlin ied by 
his ncpiiew' and pujul, the elector J'Vederick J\’. But neither 
desertion nor death W'as able to crush entirely the militant 


Soon afterwards hci was scjlectcd by the* Hahsburgs 
as the heir of the childless c*mperor Matthias, and on coming to 
Vienna after the death of that .sovereign in Marc h jOk; he* louiul 
himself in the midst of liojieless c-onlusion. '1 he liohemians 
refu.sed to ac:knc)\vledge liim as ihc ir king ancl cleited in his 
stead JM*c‘(Urii'k V., the c-leetor jiil.iiinc c)l the Rhine, a son-in- 


i^rotestants, amcmg whom ('hristian, priru'c ol Wiiliiill (1598- i law of the iMiglisli king James 1 ., and the Hungarimis joid the 
i9^o), was rapidly iKX'oming the most proniiiient iigure. 'I’iiey ; Austrians were haidly le.ss disatfec'led. ;\s I'crdinand IT, 
made themselves very Iroublesdinc* at the diet ol Kegen.slmrg ’ however, he succeeded in obtaining the iiiijjen.il co.wn in 


in 1593, and also at the dif‘t Jic*ld in the .same cjiy hair years 
latcT, putting forward xarioiis demands lor greater religiuus 
fret*dom and seeking to liinder, or di*lay, the payment ol Hie 
gr.uit lor the Turkish war. Moreover, in 15118 they f)ut forward 
the theory that, the vote of a majority in the; diet w'as not iMiiding 
upon the niiriorily ; they took up the same position at Regens- 
burg in i()03, w’heii tliey raised strong objeetious to the dc.‘eisic)ns 
of tlie Reichshojral and aftervvanl^ withclrew from the diet in 
a body. 'I'luis, under Maxiiuilian ol ikivaria aucl ( hristian cjI 
Anlialt resjxjc lively the iwo great parties wen* gaining a bc*tler 
idcia of llicir own needs and of each others aims ancl were 
watching vigilantly the position in the (luc hics ol Clcves, Julicli 
and Berg, where a dispute over the .succession was imi>ending. 
While wars and rumours of w'ars were disturbing the pcjacc in 
the west of Germany tlie 'Turks were again liarassiiig the east. 


August J()Hg aucl from that time he w.js doiniiialecl by a fixed 
re.solve to .secure tlie triiunpli ol his church throughout the 
ICmpire, a resolve whicB cost Germany the* 'Thirty \'ea.rs’ War. 

He began with lioliemia. Allhough siij»poried by .Spain he 
c'cmlcl not obtain from tliis cjuarter an a.nny sullieiently strong 
to crush the liohc-mians, and lor sonic- linu* he remained 
i powerless and inaclne in \dciinM. 'Tiic.-n a1 ilic* 
lieginuing of 1620 he came to terms with Maximilian Hohemin. 
of Bavaria, who, after carefully securing his owm 
interests, plaec-d the army c)i the League, (.ommanded by the 
(clebraU'd 'Tilly, at his disposal. Coudilioiiiilly the I nion 
promisc'd assj^la-nce to T’redericrk, but he vva.sted se\t;ral montlis 
and vaguely liuped that lliv- English king w'oiilcl lielf) him out 
ol Ills eml)arra.s.smeut.s. Me aiuvhile 'Tilly ack aric ed into Bo!u iiua, 
and in Ncjvember j92o Fiederick'.s tnn\ wa.', utterly nailed at 
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ihe battle of the White Hill, near Prague, and the unfortunate 
elector had )ust time to escape from the kingdom he had rashly 
undertaken to govern. Ferdinand drove to the uttermost the 
ndvantage^s of his victory. The “Union being destroyed and 
t\\e Bohemian revolution crushed, attention was turned to the 
hereditary lands of the elector palatine. The Spanish troops 
and the army of the League invaded the Rhenish Palatinate, 
which was defended hy Frederick’s remaining adherents, (Christian 
<jf Brunswick ami ( ount Kmst von Mansfeld, but after sevc^ral 
battles it passed completely into tlie possession of the imperialists. 
Hav ing been placed under the imperial ban Frederick became 
an exile from his inheritance, and the electorate which he was 
declared to l»ave forfeited was conferred on Maximilian. 

'riuLS ended the first slJige of the 'J'hirly Years’ War, although 
.s^.)me desultory fighting continued between the League and 
DsnUA opponents. The second began in 1625 with the 

Jiiier- formation, after much fruitless negotiation, of a 

fcreace^n ]Votestant c<^m bination, which had the support of 
tbtf war, i^xigland, although its leading member was Christian 
IV-, king f)f i)enmark, wlio as duke of Ilolstcin was a prince of 
the lOmpire, and who like other laithcrans was alarmed at the 
emperor \s successes. It was in this war that Juiropc first became 
familiar with the great name of IVallenstcin. Lfriable himself 
to raise and etjuip a strong army, and restive at his dcpeiicl- 
ciice on the l^eagiie, Ferdinand gladly af'^ojUed W'allcnstein’s 
offer to put an army into the field at no cost to him- 
sell. After Wallenstein had lieaten Mansfeld at the bridge 
of Dessau in April 1O2O, and 1 illv had defeated ( hristian of 
Denmark at Jaitter in the succeeding August, the two generals 
imil(‘d their forces. Denmark was invaded, and Wallenstein, 
now duke (tf Friedland, was authorized to govern the con([iiered 
ducliies of Meckl Miburg and I*omerania ; but his ambitious 
si'liome (d securing the whole ol the south coast of the Baltic 
was thwarl(‘d hy the resistance of the city of Slralsund, which | 
f4>r five months he vamlv tried to take. Denmark, however, j 
was compi'llcd to conclmle peace at laiberk in May 162^. j 

Into\i('a(e(l by SLie<ess, Ferdinand iuid issued two niimths j 
before the famous iMlict of Restitution. 'I'his ordered the | 
restoration of all occle.siasti(;al lands which had conic : 
of*Wa 1 ien^ poss(‘ssion of the i*ro test ants since tlie peace | 

Btcin. * ^*f PiASsau in 1552, and, as several archbishoprics | 
and bishopric's had become JVotestant, it struck j 
a iremcnflons blow at the emperor’s foes and stirred among | 
them intense and universal opposition. A little Uter, yielding I 
to Maximilian and his eolleagiies in the League, Ferdinand \ 
dismissed Wallenstein, who.se movements had arou.sed their 
resentment, irom his service. A more inauspicious moment 
lould not have been ehosen lor these two serious steps, because 
ill the .summer of i(\^o (lustavus Adolphus loft Sweden at the 
head of a strong army for tlie ])urp<)se <4 sustaining the ITotestaut 
cause in (lemiany. At first this great king was coldly received 
liy the IVolestant.s, who wTre ignorant of his designs and did not 
want a stranger to profit by the internal disputes of their country. 
A mistake at the outset would prolwibly have been fatal to him. 
but lie saw the dangers of his jiosition and moved so warily 
that in less than a Near Iv had obtained the alliance of the 
elec tor of Su xony , a coumm (uence of the terrible sack of Magdeburg 
hy the imjierialists in May 1631 and of the devastation of the 
electorate by 'filly. Jfe bad also obtained on liis own terms the 
assistance* ot Fram'e, and was ready to enter upon his short but 
brilliant camjjaigii. 

Having captured Frankfort-on-Oder and forced the hesitating 
elector ol Urandenhurg, (leorge \\ illiam, to grant him some assist 
rite cum- Hustav us Adolphu.s added the Saxon annv to his 

puiguot own, and in September 1631 he met I'illy, at the liead 
Qustavas of nearly the whole force of the J.eague, at Breilcnfeld, 
Ati»ipbas. f he gained a viclort* whicli placed 

North (lermany entirely at his feet. So utterly had he .shattered 
the emper(»r's ])ower that he could doubtless lunx* inarched 
straight to \’ienna ; he preferred, however, to proceed through 
central into southern Gt*rmanv, while Ids Saxon ally, the elector 
Jo)\n George, rceoN ered Silesia and Lusatia and invaded Bohemia. 
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Wurzburg and Frankfort were among the cities which opened 
their gates to the Swedish king as the deliverer of the Protestants ; 
several princes sought his alliance, and, making the capturetl 
city of Mainz his headquarters, he was busily engaged for some 
months in resting and strengthening his army and in negotiating 
about tlie future conduct of the w'ar. J^arly in 1632 he led hi.s 
troops into Bavaria. In April he defeated Tilly at the crossing 
of the Lech, the imperialist general being mortally wounded 
during this fight, and then he took possession of Augsburg and 
of Munich. Before these events Ferdinand had realized how 
.serious had been his mistake in dismissing Vl'^al I e ns tein, and after 
some delay his agents persuaded the great general to emerge 
from hi.s retirement. The conditions, how'eNTr, upon which 
AVallenstein consented to come to the emperor’s aid were remark- 
ably onerous, but Ferdinand had perforce to assent to Ihcni. 
He obtained sole command of the imperial armies, with the 
power of concluding treaties and of granting pardons, and 
he doubtless insisted on the wnthdrawal of the Edict of Restitu- 
tion, although this is not absolutely certain ; in brief, the only 
limits to his power were the limits to the strength of his army. 
Having (juickly assembled this, he drove the Saxons from 
Boliemia, and then marched towards J^Vanconia, with the 
intention of cro.ssing sw^ords with his only serious riN al, (iustavus 
Adolphus, who had left Munich w'hen he heard that this foe 
bad taken the field. I’he Sw'edcs and their allies occupie d Nurenn- 
berg, while the imperiidists fortified a great camp and blockadtxi 
the city, (iustavus made* an altcmi>t to storm these lortilications, 
but he failed to make any impression on them ; he failed also 
in induc'ing B’allenstc'in to accept battle, and he was forced to 
al)andon Nuremberg and to marcli to the protertion of Saxony. 
Wallenstein followed, and the two armies faced each other at 
Liitzen on the 16th of November 1632. Here the imperialists 
were beaten, but the victor)' w\x.s even more disastrous to the 
Prolt‘stant cause than a d deal, lor the Swedish king was among 
the slain. 

The Swedes, whose leader was now the chancellor Oxenstjerna, 
were stunned by this catastrophe, but in a desultory fashion 
the}'' maintained the struggle, and in April 1633 a 
new U‘ague was formed at Heillwonn between them and 
the rej>rcsentatives of four of the German circles, HeUhronn 
w^hile by a new agreement France continued to furnish auathc 
monetary aid. Of this alliance Sweden was the pre- 
dominant mcmV)er, but the (ierman allies had a certain 
voii'C in the direc’tion of affairs, the mill tar)- command 
being divided between the SwiKlisli general Horn and Bernhard, 
duke of Saxe-Weimar. About this lime some discontent arose 
in the allied army, and to allay this Bernhard was granted the 
bishoprics of Wurzburg and of Bamberg, with the title (4 duke 
of Franconia, but on the strange condition that he .should hold 
the diK'hy as the vassal of Sweden, not as a vassal of the Junpire. 
'Ihe war, thus revived, was Nvaged principally in the valleys 
of the Danube and the Rhine, the Swede', seizing Alsace while 
Bernhard ra])luTefl Regensburg. Meanwhile Wallenstein was 
again arousing the suspicions of his nominiil allies. Instead of 
attacking the enemy witli his accustomed vigour, he withdrew 
Into Bohemia and Nvas engaged in lengthy negotiations with the 
.Saxon soldier and diplomatist, Hans (ieorg von Arnim (15S1- 
1641), his object being doubtless to come to terms with Saxony 
and Jirandenburg either with or without the emperor’s conscnl. 
His prime objeci w’as, however, to secure for himself a great 
territorial position, jiossihly that of king of Bohemia, and it is 
obvious that his aims and ambitions were diametricallv opposed 
to the ends desired b\' l^'erdinand and by his Spanish and Bavarian 
allies. At length he set his troops in motion. Having gained 
some successes in the north-east of Germany he marched to 
succour the hardly jiressed elector of Bavaria ; then suddenly 
abandoning tin’s purpo.se he led his troops bark to Bohemia and 
left i>emharil of Saxe-Weimar in possession of the Danube 
valle)'. It is not surprising that a cry, louder than ever, now* 
arose for his dismissal. Ferdinand did as he was required. 
In January 1634 he declared Wallenstein deposed from his 
command, but he w-as still at the head of an army when he was 
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murdered in the following month at l^ger. Commanded now b\" 
the king of llungar>’^ afterwards the emperor Ferdinand IlL, 
the imperialists retook Regensburg and captured Donauworth ; 
then, aided by some Spanish troops, they gained a victory at 
Nordlingcn in SeptemfxT 1634, the results of which were as 
derisive and as satisfactory for them as the results of Breitenfeld 
had been for their foes two years before. 

'I'he dernorali/ation of the Swedes and their allies, which was 
u consequence of the defeat at Nordlingen, was the opportunity 
Prance Frtmce. Having by clever diplomacy ]:)Iaced gar- 
takes part risons in several places in Alsace and the Palatinate, 
in the the king of P'rance, or rather (ardinal Richelieu, now 
entered the field as a principal, made a definite alliance 
with Sweden at Cornpi^gne in April 1635, and in the following 
month declared war and put four armies in motion. But the 
thoughts of many had already turned in the direction of peace, 
and in this matter John (Jeorge of Saxony took the lead, signing 
in Mav 1^35 the important treaty of Prague with the emperor. 
The vexed iind diflicult question of the ownership of the ecclesi- 
astical lands was settled by fixing November 1627 as the deciding 
(late ; those who were in possession then w'cre to retain them 
lor forty vears, during which time it was hoped a satisfactory 
arrangement would be reached. 'I'lie Saxon elector gained 
some additions of territory and promised to assist I'erdinand 
to recover any lands which liad been taken from him by the 
Swc(l(*s, or by other foes, loir this purpo.se a united armv was 
to serve under an imperial general, and aH leagues were t(/ Ik* 
dissolved. In spite ol Ihe diplomatic cflorts of Sweden thf treaty 
of ITague was accepted almost at once by tlie elector of Hranden- 
burg, the duke of Wiirttcmberg and other jirirKTS, and also la- 
several ol the most important of the free cities. It was only, in 
fact, the failure of Saxony and Sweden to c(jrne to terms which 
prevented a general peace in (Germany. 'I'he 'I'hirty \’eai.s’ 
War now took a dilTcnuit form. Its original objects were alirio.st 
forgotten and it was continued mainly to further the ambitions 
of l^rance, thus being a renewal of' the great fight between 
the houses of llabshurg and ol Jkairbon, and to secure foi 
Sweden some recompense for the efforts w'hich she had put 
forward. 

While the signatories of the jKiU'e ol Prague were making 
ready to assist the emperor the only (h-rmans on the other side 
were found in tlu* army under IkTuhard of Saxe* 
Bernhard w’^.i^uir. 'I'hc final Stage of the war opened with con- 
Wetmar. siderable Swedish successes in the north of Cierman) , 
especially the signal victorv gained hy them over the 
imperialists and tlie Saxons at Wittsto(-k in Octolicr ]030. At 
the .same lime good lorlime was attending the operations of the. 
French in the Rhineland, wlien^. they were aided hy Bernhard of 
Saxe-Weimar, a satisfactory financial arrangement between 
these parties ha\ ing been reached in tlu- autumn of 1O35. 'J’he 
vear 16 was an especially forliinate one lor P'rance and her 
allies, ik'i-iihard’s capture of Rheinlelden and Brelsach gave 
them possession of the surrounding distiicU, but dissensions 
arose c(^ncorning the divisam of the .spoil ; these, however, weie 
stopped by the death of Pernliard in (ulv jf)3Q, when France 
took his arinv into her pav. 'fhus the wai continued, but the 
desire for peace was growing stronger, and iliis was rcllccled in 
the proceedings of the diet which met at Regensburg in iO.|o. 
I’nder (‘(umt TorsKmssen the Swedes defeated the imperialists 
at Breitenfeld in 1642 ; three years later they gamed another 
victorv at Jankau and advanced almost to \ ienna, and then the 
last decisive move of the war v’as made by the great Irciich 
"•eneral Tiircnnc. Ha\ inp been successful in the Kliinelati.l.wlicn; 
he had’ captured Idiilippshure and Worms. 'J'urenne joined his 
forces to tliose of Sweden under Wranoel and advanced into 
Bavaria Ravai'inKthc land, they compelled the elector Maximilian 
to si<m a truce and to withdraw his troops from the imperial arm\- 
Wile'll however, tlie allied army had retired Maxnnilian refientcd 
of his action. Again he joined the emperor, hut his punislwncnt 
was swift and sure, as Turenne and Vl'ranpcl again marched into 
the electorate and defeated the Bavarians at /.iismarshausen, 
near Augsburg, in Mav 1648. A few minor operations followed, 


and then came the welcome news of tlie conclusion of the treaty 
of Westphalia. 

The preliminary negotiations for f>eacc were b('gnn at Hamburg 
and Cologne before the death of the emperor Ferdinand II. in 
1637. By a treaty signed at Hamburg in f'erember 
1641 it w^as agreed that peace conferenees should meet 
at Munster and at Osnabriick in March 1642, the phaUa. 
emj^eror treating with PVance in the former, and with 
Sweden in the latter city, 'riu; Roman Catholi(' princes of the 
l^mpire were to be r(*prcsrnfed at Minister and the Brole.slants 
at Osnabriick. Aetiially the conferences did not m(‘<‘t until 1645, 
wdieii the elector of lirandenbiirg had made, an i the elector ol 
Saxony was about to make, a truce witli Sweden, these tw(» 
(mintrics being w'ilhdrawn from the ravages ol the war. In 
tlire(‘ years the many controversial questions WTre discussed and 
settled, and in October B>4S tin- treaty ol Westphalia w’as signed 
and ihe 'rhirly Years' War was at an end. 

'J'he Thirty N't-ars’ War settled once for all the principle that 
men should not be pei‘s(*('ut(-d lor their religious faith. It is true 
that the p('a(-e ol Westiihaha ionnally recognized onlv iiff^ctsof 
the three creeds Catholicism, Lutheranism and the Thirty 
(alvinism, but so miK'h suffering had been (au^xi brers' 
by tt'c interlcrencc of the stal(‘ w'ith individual coiv 
viction, that toleration in the largesi .sense, so lar as law wiu 
eoiK'erned. was virtiiallv coiarded. 'Lhis was the sole advantage 
gaimal from the war bv the Brot( stunts. 'The ( atholics insi.ted 
at first on kecpiii," all tlie eceh'siasiK al l.uab- 'vhich had been 
taken from them before lla- Jvliet ol k< -.titntion in lO.’*;. ihe 
Jk*<)t (‘.slants responded h\ dfunanding that tliev .Nhonid lo'-c 
notliing whi«“h they had lield before wlien tla war began. 

A ( onqioaTiise was at Iasi <*f!(‘eted by Ixilli ])iirlies agreeing to thi 
date 162.P an <iiT.ing(-nK*nt whi(li s(‘('ured to the (aliiohcs then 
gain** in B(^h(‘mia and the other It-rrilories of the iionse ol 
Ilabsbiirg. 'I’lu* rt*sloration of tlie el(‘('tor ])alaline to jiart of hi-^ 
lands, and bis rcinstateineiit in Iht- eleeloral ol!iee, were ini- 
])ortnnt (‘oiv 'ssions ; hut on I la* other liand, tin* dnkc ol Ba\arKi 
kept Ihe Cppi-r Palalinaie, llie (-kotor jialatinc liec'oming the 
eighth aivl junior member of the (‘lef loral (ollege. 

'I'he counlry suflered enormous territorial losses liy tin* war. 
I'p to this lime the possession (►) M(*l/, 'loiil and \erdun 1 >\ 
FraiK'C had n(‘\Tr been offic ially n‘cogni/ed : now 
the.se ])ishopri(‘s were formally concedc-d to her. She- tcr-'itor} . 
also received as nuieh C)f Alsac'e as belonged to Austria. 

'fb the Swt^des wi‘re granted ^Vesleln Jkimerania. with Sleltin. 
and th(^ ar('hbishoj)ric of Brenn-n and the bishoprie of \ erden. 
The.se acvjuisititnis. which siir[)assed th(‘ advant:lge^ tiustavus 
Aclolplius had hoped to win, gave Sweden the command both ol 
the Baltic tinrl of the Norlli Sea. In virtue ol lier (lernuin posse^- 
sions Swx‘d(-n became a member (1 the Fmpiro : but h ranee 
obtained absolute control of her new territor ies. J hert‘ was a 
further diinimilion (»f (human) by the n*e<»gnition ol th‘‘ inde 
j)end^*nre of .Switzerland and the I riiled Bn»virices. Both had 
long been ^irtuallv free: they noAv lor Ihe first time tcuik the 
po.silion of distinct nations. 

In the [)olitieal (-onstitulion ol (leriuanv the ])eaei ol \V(‘sl- 
phalia did nca sf) mueh make ehang(*.s as sam tion those- alread) 
effected. The whede lenden(> of the Kelormatiou had 
been to relax the bonds w’hieh nnilecj ll»e '’arioiis 
ck'ments ol the state, to each olh« r and to tla ir head, ana the 
It di\ ided the nation into two hostile parties, and tiu 
empero’* w'as not able to a.-.sume towards them a 
p(‘rfc('tlv impartial position. His imperial crown im- 
pom‘d upon him tb(‘ necessity f»I associating him.- elf with tire 
Roman ('utholif-s ; so that the iTotcstants liad a iK'w and power- 
till reason lor looking upon him with j(-alons^•, and trying lO 
diminish his autlioritv. 'Ihe Roman ( atbolicN, wlhie TTiaintaming 
their religam. wert- wulhng enough to eo-ofMTate with them lor thl^ 
object : and (iermanv ollcn .saw the strange spec-iar-lc ol princes 
raflying round the emperor lor the defence of the chni'eli, and at 
the sam(‘ time striking deadly bk»ws at his political influence 
The di(T was a scene ()f perpetual qu iriTlliiig between the tw(| 
factions, and thenr differences mad*- it impossible foi tii-- impena. 
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chamber to move beyond the region of official routine. Thus 
before the I’hirty Years' War the Empire had virtually ceased 
to exist, (jcrmany having ])ecome a loose confederation of princi- 
palities and free cities. ln)r a moment the emperor Ferdinand 
appeared to have touched the ideal of Charles V. in so tar, at 
least, as it related to (Germany, but only for a moment. The 
stars in their courses fought against him, and at the time of his 
death he saw how far beyond his power were the forces with 
which even Charles had been unable to contend. 'I'he state of 
things which actually existed the jieace of Westphalia made 
legal. .So nearly complete was the indepicndcncc of the states 
that each received the right to form alliances with any of the 
others, or with foreign powers, nominally on condition that their 
alliances should not l)e injurious to the emperor or to the Empire. 
Any authority which still lawfully belonged to the emperor was 
transferred to the diet. It alone had now' the power of making 
laws, of concluding treaties in the name of (leriiiany, and of 
declaring war and re-csUiblishing peace. No one, however, e\- 
IMH'led that it would be of any real service. From 1663 it became 
a |H‘rmanent body, and wus attended only by the. representatives 
of the fjrinces and the cities ; and from that time it occupied 
Uself mainly with trilles, leaving the affairs of each .state to he 
looked after by its own authorities, and those of the countiy’ 
gen(*rally to such fortunes as chance should determine. 

It would not hiivc heen strange if so shadowy an ICmpire had 
Iktii brought altogether to an end. Some slight bond of con- 
Continu- howe\’er, necessary for defence against 

ance ('ommoii dangers ; and the Kmpire had existed so long, 
of ibe iind so many gr<‘iit associations were connected with 

empire. seemed to all p)arlies jireferahle t(» any other 

form of union. Moreover, Sweden, and other states which were 
now members of the Enijiire, warmly supported it : and the 
house ol Ilabsburg, on which it nMlecti‘d a certain splendour, 
w'ould not willingly have let it die. An Austrian ruler, even 
when he sf:)<)ke only in the name oi Austria, derived authority 
from the fad that as emperor he represented many of the greatest 
memories of Euro])ean historv. 

'I'he eflci t of the 'I'hirty Years* War on the national life wiis 
disaslrou.s. Jt had not been carried on by disciplined armies, 
Natioant hordes of adv'eiiturers wliosc sole object was 

ute. fihinder. 'I'he cruelties they inflicted on their victims 

are almost beyond conception. Ik'fore the war the 
population was nearly tw'cnty millions ; after it the number 
w'as proluildy al)out six millions. Whole towns and villages 
were laid in ashes, and vast districts turned into de.serts. 
( hun-hes and schools were closed by hundreds, and to such 
straits were the pieople often reduced that cannibalism is said to 
have bet'n not uncommon. Industry and trade w'ere so com- 
pletely paralysed that in 1^)35 the Hanseatic League was virtually 
broken up, because the members, once so wealthy, could not 
meet the necessary expenditure. I'he population was not only 
impoverished and reduced in numbers but broken in spirit. 
It lost eonfideiK'e in itself, and for a time etTocted in polities, 
literature, art and science little that is worthy of .serious 
study. 

Th(‘ princes knew well how to profit by the national prostration. 
I'he kical diets, w'hieh, as we have seen, formed a real check 
on petty tyranny, and kept up an intimate relation 
prinetH. between the princes iind their subjects, were nearly 
all destroyed. J'liosi' which remained were injurious 
rather than beneficial, sii^cc* they often gave an appearance of 
lawiulnes.^ to the caprices of arbitrary sovereigns. After the 
I’hirty Years' War it Ixrame fashionable for the heirs of princi- 
palities to travel, and especialh' to spend some time at the court 
of I'Var.ce. Here they readily imbibed the ideas of Louis XIV., 
and in a short time nearly everv petty eourl in (iermany w'as a 
feeble imitation of Versailles, ilefore the Reformation, and even 
for some time after it, the pniu'cs were thorough (mermans in 
svn^palhies and habits : they now began to be separateil by a 
wide gulf from their pt'ople. Instead of studying the general 
welfare, thev wrung from exhausted states the largest possible 
revenue to sufiport a lavish and ridic'ulous expenditure. The 


pettiest princeling had his army, his palaces, his multitudes of 
household officers ; and most of them pampered every vulgar 
appetite without respect cither to morality or to decency. Many 
nobles, wdio.se lands had been wasted during the war, flocked to 
the little capitals to make their way by contemptible court 
services. Beneath an oiiUvard gloss of refinement these nobles 
were, as a class, coarse and selfish, and they made it their chief 
object to promote their own interests by fostering absolutist 
tendencies. Among llie people there wa>s no public opinion to 
discourage despotism ; the majority accepted their lot as 
inevitable, and tried rather to reproduce than to restrain the vices 
of their rulers. Even the churches offered little opposition to 
the excesses of persons in authority, and in many instances the 
clergy, both Protestant and Catholic, acquired an unenviable 
notoriety for their readiness to overlook or condone actions 
which outraged the higher sentiments of humanity. In the 
free imperial cities there w'as more manlinCvSS of tone than else- 
wdierc, but there was little of the generous rivalry 
among the different classes which had once raised them citicH, 
to a high level of prosperity. Most of them resigned 
their liberties into the hands of oligarchies, and others allowed 
themselves to be annexed by ambitious princes. (A. W. 11 .*) 
Ferdinand 111 . succeeded to the throne when the fortunes 
of his house were at a low^ ebb, and he continued the Thirty 
Years’ War, not in the hope of re-establisliing the 
Riiman Catholic religion or of restoring the imperial 
authority, but of remedying as far as he could the 
havoc caused by his father’s recklessness. Alter the conclusion 
of peace nothing happened to make his reign memorable. His 
son Leopold I. was a man of narrow intellect and ^ ^ 

feeble will ; yet (iermany seldom so keenly felt the 
need of a strong emperor, for she had during two generations to 
contend with a wati'hful and grasping rival. For more than a 
century it had been the policy of France to strengthen herself 
by fostering the internal dissensions ol (iermany. This was now 
easv , and Louis XIV. made unscrupulous use of the 
advantage.s his predecessors had helped to gain for 
him. (jermany, as a whole, could not for a long time praacc. 
be induced to resist him. II is sclicmes directly 
threatened the independence ol the princes ; but they were too 
indolent to unite against liis ambition. They grudged even the 
contributions necessary for tlie niaintenana* of the frontier 
fortresses, and many of them sioiiped to accept the bribes lie 
offered them on condition that they should remain tjuiet. In his 
war with the United Provinces and vSpain, begun in i()72, he was 
opposed by the emperor as ruler of Austria, and by Frederick 
\\1lliam, the elector of ?>randenburg ; and in 1675 the latter 
gained a splendid victory at P'ehrbellin over his allies, the Swedes. 
At the end of the war, in 167S, by the peace of Nijniwegen, Louis 
took care that Frederick William should be deprived of the 
fruits of his victory, and Austria had to resign Freiburg im 
P>reisgau to the French. Under the pretence that when LVanre 
gained the Austrian lands in Alsace she also acquired a right 
to all places that had ever been united to them, Louis began a 
series of .systematic robberies of Cierman towns and territories. 
" Chambers of Reunion " were appointed to give an appearance 
of legality to these proceedings, which culminated, in 1681, in 
the seizure of Strassburg. (lermans of all states and ranks were 
indignant at so gross a humiliation, but even the loss of Strass])urg 
did not suflice to mo\'C the diet. 'I'he emperor liimself might 
probably have interfered, but Louis had provided him witli 
ample employment by stirring up against him the Hungarians 
and the I'urks. So complete was his hold o\'cr the majority of 
the princes that when the 'I'uiks, in 1683, surrounded Vienna, 
and appeared not unlikely to advance into tlic heart ol ('icrmam', 
they looked on indifferently, and allowed tlie emperor to be .saved 
by the promptitude and courage of Jolm Sobieski, king of Poland, 
.\t last, w'hen, in 1689, on the most frivolous pretext, Lcuis 
poured into southern (Iermany armies w’hich w^ere guilty of 
shameful outrages, a number of princes came forward and aided 
the emperor. This time France w'as sternly opposed by the 
league of which VMlliam TIL of England was the moving spirit ; 
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and although at the end of the \Var he kept ?>trassburg, he had 
to give up Freiburg, Philipsburg, Breisach, and the places he 
Warot seized because of their former connexion with 

Spanish Alsacc. Tn the war of the Spanish succession two 

succes- powerful princ es, the elector »)f Havaria and the elector 

of Cologne, joined Louis; hut as the states of the 
Empire declared war against him in 1702, the otlier princes, 
more or less loyally, supported the emjieror and his allies. 
Leopold died during the progress of this war, but it was vigorously 
continued by his son Joseph 1 . 

Joseph’s brother and successor. Charles VT.. also w'cnt on with 
it ; and such were the blows inflicted on Eranc'e b\' the victories 
Charles VI El^nheim, Ramillies and Malplacjiict that the war 
’ was generally expected to end in her utter discomfiture. 
Lilt the conclusion of the treaty of Utrecht by England, in 1713, 
so limited the military power of Charles VI. that he was obliged 
to resign the claims of Austria to the Spanish throne, and to 
content himself with the Spanish Netherlands, Milan, Naples 
and Sardinia, lie cared .so little for (lerrnanv, as distinguished 
from Austria, that he allowed J^ouis to compel the diet to cede the 
imperial fortress of Landau. At a later stage in his reign lie was 
guilty of an act of O’S’en grosser selfishness : for after the war 
ot the Poli.sh succession, in which he supported the claims of 
Augustus TIL, elector of Saxony, he yielded l.orraine to Stanislaus 
Leszczynski, who.sc claims had been defended b\“ France, and 
through w'hom JM-ance ultimately .secured this beautiful German 
province. PTaving no .son, (.'harles drew up in 1713 
[U'agmatic sanction, w'hif h ordained that, in the 
event of an Austrian ruler being without male heirs, 
liis hereditary lands and titles should pass to his nearest femak* 
relative, Phe aim of his wdiole polii’v was to .svcure for this 
measure, whicli was proclaimed as a fundamental law* in 1724, 
tlie appnn al of PAirope ; and by promises and threats he diil 
at last ol)tain the guarantee of the states of tla* Empire and the 
leading Kurojiean powers. 

Germany was now' about to be aroused from the torpor into 
which she had been cast by the 'Fliirty \'ears' War ; but her 
awakening was due, not to the action of the lunpire, 
which was more and more seen to be practically dearl, 
but to the riv'alry of two great German states, Austri:i 
and Prussia. The latter had long been laving the foundations 
of her power, lirandenburg, the centre of the Jh'ussian kingdom, 
was, as we haN ^* seen, granted in the 15th century by the emperor 
Sigisniund to Frederick, count of Jlohenzollern, In his hands, 
and in those of his prudent successors, it became one of the most 
flourishing of the North-German jirincipalities. At the time of 
the Reformation Albert, a member of a subordinate branch of 
the house of Tlolienzollern, happened to bt^ grand master of the 
Teutonic Order. ITe became a ITotestant, dissolved the order, 
and received in fief of the king of J’oland th(‘ duchy of Prussia. 
Tn i()ii this duchy fell by inheritance to the elector of Jlranden- 
burg, and by the treaty of VVehlau, in 1^57, in the time of 
Frederick William, the Gn-at I'dector, it was declared indepemfent 
ol Poland. Py skill, foresight and courage Fred<*rick William 
managed to add largely to his territories ; and in an age of 
degenerate sovereigns he w'as looked upon «as an almost model 
ruler. PTis son, P'rederick. a.spired to royal dignity, and in 1701, 
having obtained the emperor’s assent, was crowned king of 
l^riissia. The extravagance of Frederick druini'd the resources 
ot his state, but this was amply atoned foi b)' the rigid economy 
of Frederick William J., who not only paid off the debts accumu- 
lated by his father, but amassed an enormous treasure. Pic so 
organized all branches of the public service that they 
Theresa brought to a point of high cfhciency, and his 

^ * * army w'as one of the largest, best appointed and best 
trained in Europe (.sec Prussia: History), lie died in 1740, 
and wdthin .six months, when Frederick 11 . was on the Prn.ssian 
throne, Maria Theresa claimed, in virtue of the pragmatic sanc- 
tion, the lands and hereditar)' titles of her father G^rlcs \T. 

Frederick 11 . , a young, ambitious and energetic sovereign, 
longed not only to add to his dominions Init to play a great 
part in European politics. His father had guaranteed the prag- 
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malic sanction, hut as the conditions on which the guarantee had 
been granted had not been fulfilled by ('harks \T., Frederick 
did not feel bound by it, and revived some ('Id claims 
of his family cm certain Silesian ducTues. Maria Preaerick 
Theresa W'ould ni't abate her rights, but before she 
could assert them Fredcrit^k had entered Silesia and 
made himself master of it. Meanwhile, tlie elector of Piaearia 
had come forward and disputed Maria Theresa's right to ih»* 
siK'C'cssion, and the elector of Saxony had also put in a . 
claim to the Austrian lands. Taking advantage of 
the.se disputes, France formed an alliance wiih the tw») * *** 
electors and willi the king of iTussia against Austria; and in 
the war which followed the allies wcic at Inst so siUT(*ssfnl 
that the elt;ctor of Bavaria, through the influence of Prance, 
was crowned emperor as C'harles VII. (1742-1745). Maria 
'rherc‘sa. a w'oman of a noble and iindaiinlecl spirit, 
ap])ealed, with her infant son, afterwards Josefih Jl., 
in her arms, to th(‘ Hungarian diet, and the enthusiastic 
Magyjirs responded ('hivalroiisly to her (all. 'J'o be more at 
freedom she c(m(‘ludcd p(‘ace with P>e(lcri(‘k, and ceded Silesia 
to him, altlHuigh greatly against her will. .Sa\on> also was 
jiacified and iTtircd from the struggle. yXluT this Maria TliciTsa. 
snpportt‘(l hv Ivngland. made way so rapiiclly and so triiiin])hantl\ 
that P'rederick became alarmed for his new jxjssc.ssions ; and 
ill 17.12 he oiK'c more pro( lainicd w'ar against her, 
nominally in aid of th(‘ cmjKTor, ('harks VII. Ulli- 
matelv, in 1 748, she wa^^ aide to concliick*. an hoivairablc l^’ar, 
pcat'c* at Ai\-la-('hapelle : but she had been forced, 
as hefon*, to rid hcrsidl of Fredcric'k l»y confirming luni in the 
sovereignly ol the territory he had .si'ized. 

After the d(‘ath of (’harles VH., J^’rancis, grand duke of 'rusean\ . 
l\Iaria Ther(*sa's hii.shand, w'as (‘U'cled eiTiper(»r. p'raneis 1. 
(1745-1 71*5), an amiable noiieiitilN , with the instincts 
of a shopkeeper, made n(» ])retcn{'e ol discharging 
important imp(*rial duli(‘s, and th(‘ task ol ruling the heri'ditarx 
po.s.se.^sions of the house of llahshurg hli w'liolly to the empress- 
qiiecm. She exc'ciited it with discretion and vigour, .so that 
Austria her hands was known to be one of the most formidahlc 
jM'wers in the world. Her ri\’al, P'rederick il., was, it ]>(»s'-ibl(‘, 
still more active. It did not occur to him, any more than to 
the other (lerrnan sovcnu’gns ol the 18th ct'ntiiry, to associate 
his p(^ople wdlh him in the gov(‘rnment of the country ; he was 
in every respect a thoroughly absolute sovereign. Pul he shared 
the lugh(*.st ideas of the age* resp(*eting the responsibilities of a 
king, and throughout his long r^ign act('d in the main faithfully 
as the first .servant ol the state.” '^Phe army he always kept 
in readiness for war ; but he also en(ourag(‘d peaeetiil arts, and 
ditTus('d throughout his kingdom .so mueh ot lus own alert and 
aggressive .spirit that the PriisMiins became more int(‘lligei'! 
and more wealthy than lliey liad ever belore l)een. He excited 
the admiration of the youth of (ierinanv. and it was .soon tia 
fashion among the pettv jiriia (*« to imitate his methods (d govcTii 
ment. As a rule lh(‘y sia'cceded only in raising far larger 
armi(*s than the taxpayers could afford to maintain. 

Maria Theresa never gave up llu* hope? of winning back Silesia, 
.and, in order to secure this oP.ject, she laid aside* the jealousies 
of h(^r house, and offered to conclude an alliance with P'ranct . 
Fred(*ri('k had cxiiled the en\'}'' of surrounding sovereigms, aiicj 
had orahittered them against liim by stinging .sarcasms. Not 
only P'rance, theredorc, but Russia, Saxony and iilliniatcly 
Sw(*d(*n, willingly came* to terms with Austria, and the aim ol 
tlK'ir union w'as nothing short of the partition ol Prussia. 
P'rederick, gaining knowledge (d llu'. plot, turned to 
England, which had in tla^ previous w’ar li(‘lp(*d 
Au.slria. At the close of 1755 his (jffer of an alliance 
W'as acceded to; and in lh(* following year, hoping 
by vigorously taking llu* initiative to yirevcnl his 
enemies from unitcid action, he invaded Saxony, and began the 
Seven Years' War (<y. 7 ».), the result of which was to confirm 
Prussia in the possession of Silesia. 

iTussia now' took rank as onc^ of the heading Pmropcan ])ow(T.s. 
and by her rise a new element w'at* introduced into the political 
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life of Germany. Austria, although associated with the limpire, 
could no longer feel sure of her predominance, and it was inevi- 
table that the jealousies of tlic two states should lead to a final 
conflict for supremacy. Iwen before the Seven Years* War 
there were signs that the German people were beginning to 
tire of incessant imiUitiou of France, for in literature they 
welcomed the early efforts of Klopstock, Wieland and Lessing ; 
but the movement received a powerful impulse from the great 
of Frederick. The nation, as a whole, was proud of him, 
and hegiin, for the first time since the I'hirty Years’ War, to 
foci that it might once more assume a commanding place in the 
world. 

Ill 1772 the necessities of Frederick’s position compelled him 
to join Russia and Austria in llio deplorable partition of Poland, 
Pmrtitiott gain'll West Prussia, exclusive of Danzig 

Thorn, and Austria d/'qLiir(‘d West Silesia. After 
this he iiad to watch closely the movements of the 
emfx^ror Joseph 1 l.,who, although an ardent admirer of Frederick, 
was anxious to restore to Aust ria the greatness she had partially 
lost. The youir^er branch of tlie Wittelsbach line, which 
had hitherto possessed llavaria, liaving died out in 
' *777» Joseph asserted claims to part of its territory. 
J^rederick interv’cned, and although no battle was fought in the 
nominal war which followed, the emperor was obliged to content 
himself with a very ujiimjjortant concession. He made a second 
attempt in 17*^5, l)ut Krt'deriek again came forward. This time 
lie. formed a league {FursU nhuiid) for the ilefence of the imperial 
constitution, and it was joined by the majority of tlic small 
states. The memory’ of this league was almost blotted out by 
Uie tremendous evi'uts which soon absf)rbed the attention of 
(.Germany and I la; world, but it truly indicated the direction of 
the political forces wliifli were then at work beneath the siirlace, 
and whicJi long afterwards triumjjhed. The formation of the 
leagiKi was a distiiu t altein])t on tlie part of Prussia to make 
herself tlio centre for the national aspirations both of northern 
and of sou I hern (k'rmaii}’. 

'i'ho k'rench Kevolutioii was hailed by many of the l)est minds 
of Germany as the opening of a new era. Among tJje princes 
it excited horror and alarm, and in i7()2 the em|)eror 
Ix*op(»kl II. and h’rederick William II., the unworthy 
f/oji. * siK'cessor of Fr(‘clcrick the Great, met at Pillnitz, 
and agreed to support by arms the (ause of the b'rench 
king. A more imjairtant resolutiiJii was never taken. It plunged 
I'hirope into a oontiiet which cost millious of lives, and wdiich 
overthrew the entire slates sy.stem of the continent. Ciermany 
!\erself was the principal sullerer. 'I’he structure which the 
princes had so laboriously built up cruml3led into ruins, and 
the mistakes of centuries were exjjiated in an agony of disaster 
and humiliation. 

The states of the Empire joined Austria and Prussia, and, 
had there been hearty co-operation between the allies, they 
coultl scarcely have failed of success. While the war was in 
j)rogress, in i7<).^, Prussia joined Russia in the sei'ond partition 
of Poland. Austria considered herself overreached, and began 
negotiations witli Russia for the third and final fxirtition, which 
was effected by the tliree j)owers in 3 7()5. Prussia, irritated 
by the oroceedings of her rival, did as little as possible in the war 
witli Franco ; and in 1795 she retired from the struggle, and 
by the treaty of Basel ceded to the French republic her pos.sessions 
on the left liank of the Rhine. The war was continued by 
.\iistria, but her power was so effectually shattered by blow 
after blow that in 17^7 she was forced to conclude the peace 
of Campo lM)rmio. Napoleon Bonaparte, to whose genius the 
triumph of France was mainly due, l)cgan separate negotiations 
with the stales of the Empire at Rastadt ; but, before terms 
could Iw agT'^ed upon, war again began in 1790, Austria acting 
on this occasion as the ally of Great Britain and Russia. She 
was beaten, and the peace of Lunev ille added fresh humiliations 
to those imposed upon her bv the previous war. France now 
obtained the whole of the left bank of the Rhine, tlie dispossessed 
princes being compensated by grants of secularized chundi 
lands and of mediatized imperial cities (1803). The contempt 


of Napoleon for the Empire was illustrated by his occupation of 
Hanover in 1803, and by his seizure of the duke of Enghien on 
imp>erial territory in 1804. In 1805 Austria once more appealed 
to arms in association with her former allies, but in vain. By 
the peace of Presburg she accepted more disastrous terms than 
ever, and for the moment it seemed as if she could not again 
hope to rise to her former splendour. In this war she was 
opposed not only by PTance, but by Bavaria, Wiirttemberg 
and Baden, all of which were liberally rewarded for their services, 
the rulers of the two former countries being proclaimed kings. 
The degradation of Germany was completed by the formation, 
in 1806, of the Confederation of the Rhine, which was composed 
of the chief central and southern states. The welfare of the 
Empire was asserted to be its object, but a body of 
which Napoleon was the protector existed, of course, the Holy 
for no other purpose than to be a menace to Austria Romaa 
and Prussia. Francis 11., who had succeeded Leopold 
11. in 1792 and in 1804 had proclaimed himself hereditary 
emperor of Austria, as P'rancis 1., now resigned the imperial 
crown, and thus the Ploly Roman Empiie and the German 
kingdom came to an end. The Mirioiis states, which had for 
centuries been virtually independent, were during the next 
few years not connected even by a nominal bond. (J. Si.) 

Prederick William HI. (1797-1840) of Prussia, the successor 
of Prederick William II., had held aloof from the struggle of 
Austria with PVance. This attitude had been dictated 
partly by his constitutional timidity, partly by the 
desire to annex Hanover, to wliich Austria and Rus.sia at Jena, 
would never have assented, hut which Napoleon was 
walling to concede in return for a Prussian alliance. The (on- 
federation of the Rhine, liowever. was a menace to Prussia too 
serious to be neglected ; and P'reiderick William’s liesitations 
were suddenly ended by Napoleon’s contemptuous \iolation of 
Prussian territory in marching three French brigades through 
Ansbach without leave osked. 'PIu* king at onc.e concluded a 
convention with the emperor Alexander 1. of Russia and declared 
war on France. The campaign that ended in the disastrous 
battle of Jena (October 14, 1806) followed ; and the prestige 
ol the Prussian arms, created by Frederick tlu* Clreat, perished 
at a blow. With the aid of Russia PVederick William held out 0, 
while longer, but after Napoleon’s decisive victory at P'ricdland 
(jiine 14, 1807) the tsar ctune to terms with the Frcncli empenjr, 
sacrificing the interests of his ally. By the treaty of 'rilsit 
(July ()) the king of Prussia was stripped of the best part of his 
domirnons and more than half his sul)jects. 

German)- now seemed fairly in the grip of Naix^leon. ICarly 
in Novemiier 1806 he had contemptuously deposed the elector 
of Hesse and added his dominions to Jerome’s kingdom 
of Westphalia; on the 21st of the same nuintli he 
issued from Berlin the famous tlecree establishing the 
“ coiitinentiil system,” which, by forbidding all trade with 
ICngland, threatened German commerce with ruin. His triumph 
seemed complete when, on the iith of October 1807, Mettcrnich 
signed at P'ontaincblcau, on behalf of Austria, a convention that 
conceded all his outstanding claims, and seemed to range the 
ilabsburg monarchy definitely on his side. 'I'hcre was, however, 
to \ye one final struggle before Napoleon's supremacy was estab- 
lished. The submission of Austria had been but an expedient 
for gaining time; under Count Stadion’s auspices she set to 
work increasing and reorganizing her forces ; and when it 
l^ecame clear from Napoleon's resentment that he was meditating 
fresh designs against her she declared war ( 1S09). The campaign 
ended in the crushing defeat of Wagram ( J uly 6) and the humiliat- 
ing treaty of peace dictated by Napoleon at the palace of Sch(in- 
brunn in Vienna (October 14). Austria, .shorn of her fairest 
provinces, rol^bcd of her oversea commerce, bankrupt and 
surrounded on all sides by the territories of the PTench emperor 
and his allies, seemed to exist only on sufferance, and had 
ceased to have any effective authority in Germany — now' 
absolutely in the power of Napoleon, who proved this in 1810 
by annexing the whole of the northern coast as far as the PlUxi 
to his empire. 
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The very completeness of the humiliation of Germany was 
the means of her deliverance. Slie had been taught self-respect 
I / Frederick II. , and by her great writers in literature 
aVrmany. philosophy ; it was felt to he intolerable that 
in politics she should do the liidtiing of a foreign 
master. Among a large .section of the comniur.ity patriotism 
became for the first time a consuming passion, and it W'lis 
.stimulated by the coun.scl.s of several manly teachers, among 
whom the first place belongs to the philosopher Fichte. 'I'he 
governments cautiously took advantage of the national move*- 
ment to strengthen their position. Even in Austria, where on 
the 8th of October 1809 Metternich had become minister for 
foreign affairs and the dominant influence in the councils of the 
empire, some timely concessions were made to the various 
populations. Prussia, under the guidance of her great minister 
Stein, reorganized her entire administration. She alxdished 
serfdom, granted municipal rights to the cities, established 
an admirai)le systtnn of elomcntar\' and secondary education, 
and invited all classes to compete for civil offices ; and ample 
means were provided for the approaching struggle by drastic 
military reform. Napoleon had extracted an ei\gagemcnt 
that the Prussian army should be limited to 42,000 men. 'J’his 
was fulfilled in the letter, but in spirit set aside, for one liody 
of men was trained after another until the larger part of the male 
population were in a position, when a fitting opiXDrtunity should 
occur, to take uyi arms for their country. 

'I'he disastrous retreat of the French from Moscow in i8j 2 
gave Germany the occasion she dcsinvl. In 1S13 King Frederick 
William, after an agony of hesitation, was forced by 
uVira- 1 ^*^^ riotic initiati\ e of (General Vorck, who concluded 

iion, with the Russians the c'onv'cntion of Tauroggen on 
hi.s own responsibilit)", and by the pressure of public- 
opinion sup])orled by Queen Louise and by Mardc‘nberg, to enter 
into an alliance with Russia. All now d(‘j)en(lc(l on tlu* attitude 
ot Austria ; and this was for some time doubtful. 'The dij’jloinac-v 
of Aletternic'h (c/.7».), untouched hy the patriotic- fervour whic h he* 
disliked and distrusted, was directed solely to gaining tirnci to 
enable Austria to inten’ene with clecishe effect and win for 
the Habsburg monarchy the position it had lost. When tlu* 
time eairu*, after the famous inlerview w’ltli Napoleon at Dresden, 
and the breakdown of the abortive c'ongress of Prague, Austria 
threw in her lot with the allies. 'I’he- eampaign that followed, 
after some initial reverses, culininaled in the c rushing virlorv of 
the allies at I.eip/ig (Oclctber 16-oS, r8i j), and was siirc’c*c*(k*cl by 
the joint invasion of l^’rance, during which the (lennan trooyis 
wreaked vcngearic-e on the urihay>py yiopulation for the wrongs 
and violences of the French rule' in Gerniany. 

Long before the issue of the War of T/iheration had bec*n finally 
cjc'cidcvi, diplomacy had been at work in an endeavour to settle 
the* future constitution of Germany. In this matter, as in others, 
the w-cakness of the J’russian government yilayed into the hands 
of Austria. Metternich had been allowed to take the initiative 
in nc-gotiating witli theyirinces of tlie Confederation of the Rl.ine, 
and the price of then adhesion to the cause of the allies had been 
tlie guarantee by Austria of their indcy^iendent sovereignty, 'i'he- 
guarantx-e had been willingly given ; for Metternich liacl no 
desire to see the creation of a powerful unified German emynre, 
hut aimed at the establishment of a loose eonfc'dcration of w'eak 
states f)ver which Austria, hy reason of her ancient imyierial 
y)restige and her vast non-frermaii power, would exercise a 
denninant influence. This, then, was the view' that prevailed, 
and by the treaty of Chaiimont (Marc:h i, 1814) it wMb dec ided 
that Gerniany sliould consist of a confederation of sovereign 
states. 

The new constitution of Germany, as cnihodied in the Final 
Act of the congre.s.s of Vienna (June c^, 1815) was based on thi.s 
Thff princijile. It w'as the work of a special committee of 
aerman the congress, yjresided over by Metternich ; and, 
coafedenf owing to the jjanic created by Napoleori's return from 
lion. (March 5), it remained a mere* skewli, the hasty 

output of a few hurried sossic^ns, of w-hich the elaboration was 
reserved for the future. In syiite of the clamour of the mediatizcfl 


princes for the restoration of their “ liberties,’^ no attemyit was 
made to reverse thi^ essential changes in the territorial disposition 
of Germany made during the revtdutionarv eyiorh. Of the 
.^00 odd tenitorial sovereignties under the Holy ICmyiirc onlv 
39 survived, and the.se were reacljnsted on the traditional jiritv 
ciples of “ comyjen.sations,*’ “rectification of frontiers” and 
“ balance of pow'er.’’ I’he most fateful arrangements were 
naturally those that affected the two leading yx)vvers, Anslna 
and I^riissia. The latter had made strenuous efforts, snyiyHirled 
b\' Alexander 1 . of Russia, to obtain the annexation of the whole 
of Saxony, a project which was defeated hy the opyiositiou ot 
Great Pritain, Austria aiul fiVance, an opposition which resulted 
in the .secret treaty of the 3rd of jamiarv 1S15 lor eventual 
armed intervention. She received, however, the n<»rthem part 
of Saxony, Swedish J^omerania, Posen and those territones- 
formerly yxirt of the kingdom of Westphalia— which const iluU 
her Rhine yirovinces. \Vhllc Ihnssia was thus established on 
the Rhine, Austria, by exchanging the Netherlands lor Lombardo 
Venetia and abandoning her claims to the former llabsbnrg 
fios.sessions in Swabia, definitively resigned to J’riissia th(‘ task 
of defending the western frontier of Gicrmanv, while she 
j strengthened her yiower in the south-<‘ast by recovering from 
Jia-'aria, Salzburg, \V)rarll»erg and 'I’irol. Ikivana, in her turn, 
j received baik th(‘ greater part of the Palatinate on the let I hank 
of the Rhine, with a strip of territory to (onnci-l it with tie* main 
j body of her floininions. h'or the n'st the sovereigns of ^Viir1 tt‘m- 
i berg and Saxony retained the title of king h(‘slowe/l upon them 
i by Napoleon, and thi.s title was also given to the elector (»: 

I Hanover; the duk(‘S of Wianiar, Mecklenburg and Oldenburg 
, became granrl dukes ; and Liilx'i'k, Hrenu-u, Ihunhurg and 
! Frankfort were declared fr(‘e cities. 

' As the central organ ot this confi'deration (Hutui) was estate 
j lished tie* federal diet (Hundrsia^), consisting of delegates ot 
j the s(‘\'i‘raj states. I^y the teiius of tlie hinal .Act 
I this diet had v(‘ry wide powers for the* devel(»pinent 
i ot the mutual relations of the governnuMits in all aui. 

\ matters of (‘ommon intiTcst. It w’as (’inpow'-red to 
arrange* Mie fundamental laws ot the conledt-iation : to fix the 
e’Tganic institutions rt'lating, to its exteTual, inte rnal and military 
j arrangements ; to legulate* the trade relations between the* 
I various feelerateel state‘s. Moreover, by the laruems Article- 
' 13, which enacte'fl that there we-re* tei be* “ a.‘‘S(*mblie"S of 
■ e*s1ates " in all the^ e'onritries of the H/t/id, tin- e-emsi it utional 
( liberties of the (lerman yieople .secine-d to lx- plae-e-el uneler its 
! aegis. But the constitution ed the* eliel liom the first lonrlemned 
I its debate's te> sie*ri!ity. In the* .so-calleel narrower asse-mbly 
j (Kfi^ere ycrsamniliiiivj, for flu* transaction ot ordiniirv ])usirie*ss, 
I Au>tria, Prussia, Bavaria, Saxonv, Ilaneive-r, Wiiiitemberg, 
' Baden, Ile^se-Gassel, llesse-Daimsladt, He'Istein anrl l^uxemhuig 
* liael one vede* e*ach ; while the romaining twemty-e ight states 
! were (liviele*d intei six ruriar, of whieh e-ne h had but a single 
I vote. In this assemhlv a. voie of the majority decided. Qiie*stions 
ot mejre than usual irn[)e)i tane'e we re-, lioweve*!', to be settled in 
the general assemhlv {Hvnunt) where a two-thirds rnuje)rity 
I was ne*('es.jarv to carry a resolution. In this assembly the* veding 
yxjwer was somewhat rliffe-n*nlly distributi'el ; but tlx* atte*my)t 
I to make it be*ar senne y>royx)rtie>n te> the iuiyiortane e e>l the various 
I states worked out so baelly that Au^^l^a hael only fi)Ui time s 
! the veiting y)owe-r of the tiny priruiyxdity of Liechtenstein. 
Finally it was laid down by Article 7 that a nnanimeuis vote- 
was neces.sary for changing ” fundamental laws, organic institu- 
tions, indn ieiual riglits, or in matte-rs of rclignem,” a fe miula 
! vide enough lei embrae-e ew-ery ejue-stion of imyiortane-e* with 
I which the diet might be e'alle*fi uyxin to deal. Austria, in virtue 
I of her tradition, rendv^cd the- jx.*ry>e 1 iial presidene-y of the diet. 
: it was dear that in such a governing bexly neither Austria nor 
i Prus.sia wexild he* content wntli her constitutional peisiiion, and 
! that the internal jiolitics of (iermany weaild resolve* themselves 
I into a diyiifimatie* duel for asce*ndancv betvse*(*n the:* two yieiwers, 
! for whie h the die t would merely serve as a eonvenie*nt arena. 

In this ciuel the viedory of Au^^tria w'as soon dcclare*d, 'I he 
I I’russian government belicvee] that the efft'ctive governme-nl 
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of Germany could only be secured by a separate understanding 
between the two great powers ; and the indiscretion of the 
]*russian plenipotentiary revealed to the diet a plan for what 
meant practically the division of Germany into Prussian and 
Austrian spheres of influence. This threw the lesser princes, 
already alarmed at the growth of Prussian military power, into 
the arms of Austria, which thus secured a permanent majority 
in the diet. To avoid any possible modification of a situation 
so satisfactory, Gount Buol, the Austrian president of the diet, 
was instructed to announce that the constitution as fixed by the 
h'inal Act, and guaranteed by Europe, must be regarded as 
linal ; that it might be interpreted, but not altered. 

The conception of the diet as a sort of international board of 
control, responsible in the last resort not to (Germany but to 
Europe, exactly suited Mctternich’s policy, in which the interests 
of Germany were subordinate to the wider ambitions of the 
Ilabsburg monarchy. It was, moreover, largely justified by 
the constituent elements of the diet itsell. Of the German 
states represented in it even Prii.'-sia, by theaccpiisilion of Posen, 
had become a non-German power : the liahsburg monarchy 
was predominantly non-fierman ; Hanover was attached to 
Ihecrov/n of Great Britain, Holstein to that of Denmark, Luxem- 
burg to that of the Netherlands. 'Hie diet, then, properly 
eoiil rolled, was capable of being converted into an effective 
instrument for furthering the policy of “ stability ” which 
Metternich sought to impose upon Europe. Its one effort to 
make its authority effective as th(^ guardian ol the con.stitiition, 
:n the matter of the repudiation of the Westjihalian debt and of 
the sale of the domains by the elcct(»r of Hesse, was crushed 
1 )V the indignant intervention of Austria. Henceforth its sole 
effective function was to endorse and promulgate the decrees 
of the government of Menria. 

In this respei't the diet fairly relleded the place of Germany 
in ICurope. The constitution was the work of tlie powers, 
which in all matters arising out of it constituted the 
queation final court of appeal. 'Fhe result was not wholly one- 
0/ con- sided. Until the congress of IVoppau in 1820 
stituttottH, jacoliinism ” was still enthroned in high places 
in the person of Alexander J. of Russia, whose “ diviiu mission,'* 
for the time, inc luded a not wholly disinterested advoc'acy of tlic 
due carrying out of Article 13 of the Fitial Act. It was not 
to Russia’s interest to see. Austrian influence .supreme in the 
confederation. The lesser German princes, too, were ciiiick to 
grasp at any means to strengthen their position against the 
doiniiuinl jiowers, and to this end they a})p(‘aled to the Liberal 
sentiment of their peoples. Not tliat this .sentiment was very 
cleef? or widesju'eacl. The mass of the people, as Metternic'h 
rightly observed, wished for rest, nc»t constitutions ; but the 
minority of thought iul men- -professors, students, officials, 
many soldiers -resented the dashing of the hopes of (ierrnan 
unity aroused by the War of Liberation, and had drunk deep 
of the revolutionary inspiration. This .sentiment, since it could 
not be turned to the u.ses ol a united Germany, might be made 
to serve the purposes of particularism. I’ru.ssia, in spite of the 
])romises of Krederic’k William in tlie hour of need, remained 
without a central constitution ; all the more reason why the 
states ol second liuik should provide themselves with one. 
(diaries Augustus, the enlightened grand duke of Weimar, .set 
the example, .from the best of motives. Jiavaria, Jkaden, 
WTirt tern berg and others followed, from inoti\'es less dis- 
interested. Much depended on the success of these experiments. 

To Metternich they were wholly unwelcome. In spile of the 
ring-fence of censors and custom-house olTiccrs, there was danger 
Metier^ infection spreading to Austria, with 

nicb mod disintegrating results ; and the pose of the l.sar a.s 
thmeon^ protector of (ierman liberties was a perpetual menace. 
Mtiiutioas, inexperienc e of German Liberals played 

into his hands. The patriotism and Pan-Germanism of the 
gymnastic societies (Turtwerevit') and students’ associations 
{Hnrschensrhajieu) expressed themselves with more noise than 
discretion ; in the South-! ierman parliaments the platitudes and 
catchwords of the Revolution were echoed. Soon, in Baden, in 


Wiirttemberg, in Bavaria, the sovereigns and the chamber^ 
were at odds, united only in a common opposition to the central 
authority. To sovereigns whose nerves had been shattered by 
the vicissitudes of the revolutionary epoch these symptoms 
were in tlie higl»cst degree alarming : and Metternich was at 
pains to exaggeratci their significance. The “ W'artburg 
festival " of October 1818, which issued in nothing wartburg 
worse than the solemn burning, in imitation of Dr teativai, 
Martin Luther, of Kamptz’s police law, a corporal’s 
cane and an uhlan's stays, was magnified into a rebellion; drew' 
down ii])on the grand duke of Weimar a coliectiv'c protest of the 
powers ; and set in motion the whole machinery of reaction. 
The murder of the dramatist Kotzebue, as an agent of this 
reaction, in the follow'ing year, by a fanatical student named 
Karl Sand, clinched the matter ; it ])ecame olwious to the govern- 
ments that a policy of rigorous repression was necessary if a 
fresh revolution were to be avoided. In October, after a pre- 
liminary meeting between Metternich and Hardenbcrg, in the 
course of vvhicli the latter signed a convention pledging Prussia 
to Austria’s system, a meeting of German ministers was held at 
(arlsbad, the discussion of which issii(*d in the famous Carlsbad 
Decrees (October j 7 , i tS i ()). These contained elaborate provisions 
for supetw'ising the uni\'ersiti('s and muzzling th(‘ press, laying 
down that no constitution “ inconsistent with the monarchical 
j)rinciple " should l)(‘ granted, and setting up a certtra) com- 
mission at Mainz to inf|uire into the macliinations of tin* great 
revolutionary secret society which existed only in the imagina- 
tion of the authorities. 'J'he ( arlsbad Decrees, hurried through 
the diet under Austrian pressure, excited considerable oppcjsition 
among the lesser sovereigns, who resented the claim of the diet 
to interfere in the internal concerns of tlieir stales, and wlio.^e 
I)rotests at Frankfort had been expunged from the rccin'd^. 
'Hie king of \VLirtleml)erg, ever the chmnpion of German 
“ parlicuiarisin,” ga\e expression to liis feelings by issuing a 
new constitution to his kingd(»m, and appealed to his rclalixc, 
the emperor Alexander, who laid m>t yet been won over b\ 
Metternich to the polit y of war a ouirmu'e against reform, and 
took this occasion to issue a fresh manifesU) of his Liberal creed. 

At the conference of ministers w hich met at Vienna, on the 20th 
ot November, for the purpose ol “ developing and comj)leting 
the Federal Act of the congress of Menna," Mettcrnicli found 
himself face to face with a more formidable opposition than at 
(’arlsbad. The middle " states, headed by Wiirttemberg. 
had drawn together, to form tlie nucleus of an inner league ot 
“ pure CJerman Slates " against Au.stria and Prussia, and oi 

Liberal partieularisni " against tlie encroachments ot the diei. 
With Russia and, to a certain extent, (ireat Britain sympathetic, 
it w^as impossible to ignore their opposition. Moreover, Pru.ssia 
w'as hardly prepared to endorse a policy of greatly strengthening 
the authority of the diet, which might havt* been fatal to the 
Customs L’liion ol w'hich she w'as laying the foundation. Metter- 
nich realized the situation, and yielded so gracefully that he ga\'e 
his temporary defeat the air of a \ictory. The result was that 
the Vienna Final Act (May 15, 1820), which received the .sanction 
of the diet 011 the 8th ol June, was not unsatisfactory to the 
lesser states while doing nothing to lessen Austrian prestige. 
This instrum(!nt merely defined more clearly the principles ol 
the P’ederal Act of 1815. So far from enlarging the powers ol 
the diet, it reaffirmed the doctrine of non-intervention: and, 
above all, it renewed tlie clause forbidding any fundamental 
modification of the constitution W'ithont a unanimous vote. 
On the vexed question of the interpretation of Article 13 
Metternich recognized the inexpediency of rc(|uiring the South 
German states to revise their consiilutions in a reactionary sense. 
By Articles 56 and 57, however, it w'as laid down that constitu- 
tions could only be altered by constitutional means ; that the 
ctimplete authority of the state must remain united in its head : 
and that the sovereign could be bound to co-operate with the 
estates only in the exercise of particular rights. These provisions, 
in fact, secured for Metternich all that was necessary for the 
success of his policy : the maintenance of the status quo. So 
lung as the repressive machinery instituted by the Carlsbad 
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Decrees worked smoothly, (Germany was not likely to be troubled 
by revolutions. 

The period that followed was one, outwiirdly at least, of 
political sUignation. The Mainz Commission, though hampered 
by the jealousy of the governments (the king of Prussia refused 
to allow his subjects to be haled before it), was none the less 
effective enough in preventing all free expression of o)>inion ; 
while at th(i universities the official “ curators ” kept Liberal 
enthusiasts in order. I'he exuberance of the epoch of Liberation 
gave place to a dull lethargy in things political, relieved only by 
the Philhellenisr.i which gave voice to the aspirations of (iermany 
under the disguise of enthusiasm for (ireece. Even the July 
revolution of 1830 in Paris reacted but partially and spasmodK- 
ally on Germany. I n Hanover, Brunswick, Saxony and 
flons’ot Hesse-Cassel popular movements led to the granting 
i 830 . constitutions, and in the states already constitu- 

tional Liberal concessions were made or promised. 
But the governments of Prussia and Austria were unaffected , 
and when the storm had died down Metternich was able, with tla* 
aid of the federal diet, to resume his task of holding “ the Revolu- 
tion ” in check. No attempt was, indei^d, made to restore the 
deposed duke of Brunswick, who by universal consent had 
richly deserved his fate ; but the elector of Hesse could reckon 
on the sympathy of the diet in his struggle with the chambers 
(see IIkssk-Cassei.). and when, in 1837, King Ernest Augustus 
of Hano\'er inaugurated his reign by restoring the old illiberal 
constitution abolished in 1831, the diet refused to interfere. 
It was left to the .seven professors of Gottingen to protest ; 
who, deprived of their posts, became as famous in the con- 
stitutional history of Germany as the seven bishops in that ol 
England. 

Yet this period was by no means sterile in developments 
d(!Stined to produce momentous results. In Prussia e.specially 
the government continued active in organizing and 
Jiussiaa l^he heterogeneous elements introduced 

system, the inoiian'hy by the settlement of 1815. The 

task was no easy one. 'riu're w<is no sense of national 
unity between the Catholics of the Khine provinces, long sub- 
mitted to the influence of liberal France, and the Lutheran 
scjuires of the mark of Jirandenburg, the most stereotyped class 
in ICurope ; there was little in common between either and the 
Polish population of the province of Posen. The Prussian 
monarchy, the traditional champion of Protestant orthodoxy, 
found the new Catholic elements diflicult U) assimilate; and 
premonitory symptoms were not wanting of a revival of the 
.secular contest between the spiritual and temi)oral powers which 
was to culminate alter the promulgation of the dogma of papal 
intallilhlity (1870) in the KuUurkampl. These conditions formed 
the excuse for the continual postponement of the promised 
constitution. But the narrow piety of hrederick William III. 
was less calculated to promote the success ot a benevolent 
despotism than the contemptuous scepticism < * Frederick the 
(ireat, and a central parliament wouUl have proved a safety 
valve for jarring passions which the mistaken (*ffort‘> of the king 
to suppress, by means of royal decrees and military coercion, 
only served to embitter. Yet the conscientious tradition (jI 
Prussian officialism accomplished much in the way of administra 
tive reform. 

Above all it evolved the Customs-Union (ZoUverriu)^ which 
gradually attached the smaller states, by material interests if 
not by sympathy, to the Prussian system. A reform 
Prussian of the tariff conditions in the lufw Prussian monarchy 
Zoli- had been from the first a matter of urgent necessity, 
vereltt. undertaken under the auspices of Baron 

Heinrich von Biilow (1792-1846), minister in the foreign depart- 
ment for commerce and shipping, and Karl Georg Maassen 
(1769-1834), the minister of finance. When they took office 
there were in Prussia sixty different tariffs, with a total of nearly 
2800 classes of taxable goods : in some parts importation was 
free, or all but free ; in others there was absolute prohibition, 
or duties so heavy as to amount to practical prohibition. More- 
over, the long and broken line of the Prussian frontier, together 


with the numerous enclaves, made the effect i^'c enforcement 
of a high tariff impossible. In these circumstances it was decided 
to introduce a system of comparative free trade ; raw materials 
were admitted free; a uniform import of 10 was levied on 
manufactured goods, and 20 on “colonial w'ares," the tax 
being determined not by the estimated value, but by th(‘ n\( Ight 
of the articles. It was soon realized, however, that to make 
this system complete the neighbouring states must be dra^^n 
into it ; and a beginning was made with those which were 
enclaves in Prussian territory, of which there were no less than 
thirteen. Under the new tariff laws light transit dues were 
imposed on goods passing through Prussia : and it was ea.sy 
to bring pressure to bear on states completely surrounded by 
Prussian territory by increasing these dues or, it need were, 
by forbidding the transit altogether. 'I'he small slates, though 
jealous of their sovereign inde])endence, found it iinpo.ssible to 
hold out. Schw'arzburg-.Soiulershausen was the first to succumb 
(1819); Schwarzburg-Rudolstadt (1822), .^axe Weimar and 
Anhalt-Bernburg (1823), Lipjie-Detmold and Mccklenburg- 
Schwerin (1826) followed suit so far as their “enclaved” 
territories were concerned ; and in 1826 Anhalt Dessau and 
Anhalt -Got hen, alter several years’ resistance, joined the 
Prussian ( ustoms-Union. In 1828 llesse-Uassel enhred inUi 
a commercial treaty with Prussia. Meanwhile, alarmed at this 
tendency, and hopel(‘ss ot tiblaining any general system from 
the federal diet, the “ middle ” states had ilrawn together ; by 
a treaty signed on the j8th of January 1828 W urttemberg and 
Bavaria formed a tariff union, w hi('h was joined in the following 
year by the Ilohenzollern princi|)ahties ; and on the 2.|lh of 
September 1828 was formed tlu* so-called “Middle (ierman 
(ommercial Union*' {Uatulchvetcni) between llaiuner, llesse- 
( assel, the Saxon duchies, Brunswick, Nassau, the principalities 
of Reuss and Sclnvarzburg, and the tree cities oi Frankfort and 
Bremen, the object of which was to ])revenl the extension ol 
the Prussian system and, above all, any union of the northern 
Zollverein with that of l>a^aria and \\ urltemberi:. It w'as 
soon, howev'er, found that these separate systems were unwork- 
able ; on the 27th oi May 1829 Prussia signed a (ommenial 
treaty w^th th(‘ south(‘i*n union : the Haftdehvncni was broken 
up, and one bv one thi‘ lesser states joined the Prussian ( ustoms 
Union. JdnalK . on the 22nd ol March 1833, the noithern and 
southern unions were amalgamated ; Saxony ami the J huringiaii 
slates attached tlu-insel\ to this union in the same \ ear ; 
and on the ist ol |anuar\ 1834 the (ierman ( ustoms- and 
( ommercial-l num (Ihuhtltcr ZnU- umi Uatidclsvcftni) came 
into existenci-, which included for tariff purposes within a single 
frontier the greater part of (iermany. Outsidf this, though not 
in hostility to it, Hanover, Brunswick. Oldenburg and .'“chanm- 
burg Lippe formed a separate customs -union iSlvunvtrttu) Iw' 
treaties signed on the ist ol May 1834 and the 7lh ol j\Iay 1836, 
and to this certain Prussian and Hessian encla\ e^ weie at tached. 
Subsecjiiently other states, /'.g. Paden and Nassau (i83f)). Prank 
fort and Luxemburg (1842), joined the Prussian /ulberein. to 
which certain of the members of the ,'Meuer\ erein also translerred 
them.selvt^s (Brunswick and Eip|)e, 18.42). Finally, as a counter- 
move to the Austrian efforts to break uj) the Zollverem. the latter 
came to terms with the Steuerverein, which, on the ist ol (anuar\ 
1854, was ab.sorbed in the Pru.ssian .s\'^' m. Hamburg was to 
remain outside until 1883 ; but practically the whole of what 
now is (iermany was thus im luded in a union in which J^riissia 
had a predominating influence, and to whiih, when too late, 
Austria in vain sought admission.' 

]\ven in the earlier stages of its dewlopment the Zollverein 
had a marked effect on the condition of the country. Its 
growth coincided with the introduction of railways, and enabled 
the nation to derive from them the full benefit ; so that, in spile 
of the confusion of political powers, material prosperity increased, 
together with the consciousness of national unity and a ti ridency 
to look to Berlin rather than to \'ienna as the centre of this 
unity. 

* The best accoiiut, in Englisl., of tie* d(‘v<'Ioj>nHTit of tin* /mII- 
verem IS in Percy Ashiev's Modern Tariff History ({.ondon, 1004). 
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This tendency was increased by the accession to the throne 
of Prussia, in 1840, of Frederick William IV., a prince whose 
conspicuous talents and supposed “ advanced ** views 
raised the hopes of the German Liberals in the same 
iv, dejp'ce as they excited the alarm and contempt of 

Metternich. In the end, however, the fears were more 
justified than the hopes. The reign began well, it is true, 
notably in the reversal of the narrow ecclesiastical policy of 
Frederick William HI. But the new king was a child of the 
romantic movement, with no real understanding of, and still 
less sympathy with, the modern l.iberal point of view. He 
cherished the idea of German unity, !>ut could conceive of it 
only in the form of the restored Holy FLmpire under the house 
of Habsburg ; and so little did he understand the growing 
nationalist temper of his people that he seriously negotiated 
for a union of the Lutheran and Anglican churches, of which 
the sole premature offspring was the Protestant bishopric of 
Jerusalem. 

Meanwhile the Unionist and Liberal agitation was growing 
in strength, partly owing to the very efforts made to restrain 
it. The emperor Nicholas 1 . of Russia, kept informed by his 
agents of the tendencies of opinion, thought it right to warn his 
kinsman of Prussia of the approach of danger. But Frederick 
William, though the tsar's influence over him was as great as 
over his father, refused to be convinced. He even thought the 
time opportune for finishing “ the building begun by Papa 
by summoning the central assembly of the diets, and wrote to 
the tsar to this effect (December 31, 1845) ; and he persevered 
in this intention in spite of the tsar’s paternal remonstrances. 
On the 13th of February 1847 was issued a patent summoning 
the united fliet of Prussia, lliit, us Metternich had prophesied, 
this only provided an organ for giving voic'e to larger constitu- 
tional aspirations. The result was a constitutional dead-lock; 
for the diet refused to sanction loans until its “ representative ” 
character was recognized ; and the king refused to allow “ to 
come between Almighty Go<l in heaven and this land a blotted 
parchment, to rule us with paragraphs, and to replace the 
ancient, .sacred bond of loyalty. On the 26th of June the diet 
was dis.solved, nothing having lieen done but to reveal the 
widening gulf between the principle of monarchy and the growing 
forces of (German Lilxjralism. 

The strength of these forces was revealed when the February 
revolution of 1848 in Paris gave tl)e signal for the outbreak of 
popular movements throughout Europe. The effect of the 
revolution in Vienna, involving the fall of Metternich (May 13) 
and followed by the nationalist movements in Hungary and 
Bohemia, was stupendous in (jeriniiny. Accustomed to look to 
Austria for guidance and material support, the princes every- 
where found themselves helpless in face oi the popular clamour. 
The only power which miglit hiivc stemmed the tide was Prussia. 
But Frederick William’s emotional and kindl>' temperament 
little fitted him to use “ the mailed fist ” ; though the riot 
which broke out in Berlin on the 15th of March wtis suppressed 
by the troops with hut little bloodshed, the king shrank with 
horror from the thought of fighting his “ lieloved Berliners,” 
and when on the night of the 18th the fighting was renew^ed, 
he entered into negotiation with the insurgents, negotiations 
that resulted in the withdrawal of the troops from Berlin. The 
next day, Frijderick William, with characteristic histrionic 
versatility, was heading a procession round the streets of Berlin, 
wrapped in the German tricolour, and extolling in a letter to the 
indignant tsar the consummation of “ the glorious German 
revolution.” 

The collapse of the Prussian autocracy involved that of the 
lesser Gennan potentates. On the 30th of March the federal 
diet hoisted the German tricolour and authorized 
assembling of the German national [wliament at 
/*«!. * Frankfort. Arrangements for this had already been 

made without official sanction. A number of deputies, 
belonging to different legislative jissemblies, taking it upon them- 
selves to give voice to the national demands, liad met at Heidel- 
berg, and a committee a^ipointed by them had invited all 


Germans who then were, or who had formerly been, members 
of diets, as well as some other public men, to meet at Frankfort 
for the purpose of considering the question of national reform. 
About 500 representatives accepted the invitation. They con- 
stituted themselves a preliminary parliament (V or pari ament), 
and at once began to provide for the election of a national 
assembly. It was decided that there should be a representative 
for every group of 50,000 inhabitants, and that the election 
should be by universal suffrage. A considerable party wished 
that the preliminary parliament should continue to act until 
the assembly should be formed, but this was overruled, the 
majority contenting themselves with the appointment of a 
committee of 50, whose duty it should be in the interval to guard 
the national interests. Some of those who were discontented 
with this decision retired from the preliminary parliament, and 
a few of them, of republican sympathies, called the population 
of Upper Baden to arms. 'Ihe rising was put down by the 
troops of Baden, but it did considerable injury by awakening 
the fears of the more moderate portion of the community. 
Great hindrances were y)ut in the way of the elections, but, as 
the f^russian and Austrian governments were too much occupied 
with their immediate difficulties to resist to the uttermost, the 
parliament was at last chosen, and met at Frankfort on the 
i8th May. The old diet, without being formally disfolved 
(an omission that was to have notable consequences), broke u[), 
and the national representatives had before them a clear held. 
'I'heir task would in any case have been one of extreme difficulty. 
The new lx)rn sentiment of national unity disguised 
a variety of conflicting ideals, as well as decp-scatcd 
traditional local antagonisms ; the problem of con- 
structing a new Germany out of state.s, several of 
which, and those the most powerful, were largely composed of 
non-German elements, was sure to lead to international com- 
plications ; moreover, the military power of the monarchies had 
only fx.‘cn temporarily paralysed, not destroyed. Vet, had the 
parliament acted with promptitude and discretion it might have 
l)een successful. Neither Austria nor Prussia was for some 
time in a position to thwart it, and the sovereigns of the smaller 
states were too much afraid of the revolutionary elements 
manifested on all sides to oppose its wall. But the Germans 
had had no experience of free political life. Nearly every deputy 
had his own theory of the course which ought to be pursued, 
and felt sure that the countrv" would go to ruin if it were not 
adopted. Learned professors and talkative journalists insisted 
on delivering interminable speeches and on examining in the 
light of ultimate j)hik)sophical principles every proposal laid 
before the assembly. Thus precious time was lost, violent 
antagonisms were called forth, the patience of the nation was 
exhausted, and the reactionary forces were able to gather 
strength for once more assenting themselves. 'Jlie very first 
important question brought out the weaknesses of the deputies, 
lliis related to the nature of the central provisional executive. 
A committee appointed to discuss the matter suggested that 
there should be a directory of three members, appointed by the 
German governments, subject to the approval of the parliament, 
and ruling by means ot ministers responsible to the latter 
body. This elaborate sclieme found favour with a large number 
of members, but others insisted that there should be a president 
or a central committee, appointed by the parliament, while 
another party pleaded that the parliament itself should exercise 
executive as well as legiMative functions. At last, after a vast 
amount of tedious and usele.ss discussion, it was agreed that the 
parliament should appoint an imperial vicar {Retchsverweser) 
who should carr\^ on the government by means of a ministry 
selected by himself ; and on the motion of Heinrich von Gagcrn 
the archduke John of Austria was chosen by a large majority 
for the office. With as little delay as possible he formed an 
imperial cabinet, and there were hopes that, as his appointment 
w'as generally approved both by the sovereigns and the people, 
more rapid progress would be made with the great and compli- 
cated work in hand. Unfortunately, however, it was necessary 
to enter upon the discussion of the fundamental laws, a subject 
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presenting many opportunities for the display of rhetoric and 
intellectual subtlety. It was soon obvious that beneath all 
varieties of individual opinion there were two bitterly hostile 
tendencies — republican and constitutionalist. These two parties 
attacked each other with constantly growing animosity, and in 
a few weeks sensible men outside the parliament gave up all hope 
of their dealing satisfactorily with the problem they had been 
appointed to solve. 

In the midst of these disputes the attention of the nation 
was occupied by a (jiiestion which had arisen before the out- 
break of the revolutionary movements — the so- 
called “Schleswig-Holstein question’* (//.71.). Jn 1846 
Hoistein. Christian VI 11. of Denmark had officially proclaimed 
that Schleswig and the greater part of Holstein were 
indissolubly connected with the Danish monarchy. This excited 
vehement ojjposition among the Germans, on the ground that 
Holstein, although subject to the king of Denmark, was a memln'r 
of the (^rman confederation, and that in virtue of ancient treaties 
it could not be severed from Schleswig. In 18.^8 tlu* (German 
party in the duchies, headed by IVincc Frederick of August enburg, 
rose against tlie Danish government. Frederick VTI., who harl 
j'lst succeeded ('hrislian VHI., put down the rebellion, but 
Prussia, acting in the name of the confederation, despatched 
an army against the Danes, and drove them from Sclileswig. 
riie Danes, who were .supj>ortcd by Russia, responded by 
blockading the Baltic ports, which Germany, having no navy, 
was unable effectually to defend. By the mediation of (in^at 
Britain «in armistice was concluded, and the Prussian troops 
evacuated the northern districts of Schleswig. As the Danes 
soon afterwards took possession of S<'Jileswig again, the Prussians 
once more drove them back, but, i?i view of the threatening 
attitude of the powers, Frederick William summoned up courage 
to flout the opinion of the German parliament, and on the 26th 
of August, without the central government being consulted, an 
armistice of seven months was agreed upon at Mairnoe. 

'Pbe full significance of this event was not at once realized. 
To indignant patriots it seemed no more than a piiu'e of perfidy, 
Disputes which Prussia should be ( ailed to acixaint by united 
In the Germany. The jirovisioiial government of the duchies 
Pnmktoit ap}H?aled from Prussia to the Gernian regent ; and 
assembly. Frankfort parliament hotly took up its cause. A 
large majoritv voted an order countermanding the withdrawal 
of the Prussian troops, in spite of tlie protest of the ministry, 
who saw that it would be impossible to make it efferlivc. The 
ministry resigned, but no other could be found to take its place ; 
and the majority began to realize the situation. The central 
government depended ultimately on the armed sujiport of the 
two great jiowers ; to cpuirnd with those would be to ruin the 
constitution, or at best to play into the bands of the extreme 
revolutionists. On the 14th of September tlie question of the 
convention of Malmoe again came up for discussion, and was 
angrily debated. The democrats called their adherents to arms 
against the traitors who were preparing to sell the Sehleswig- 
Holsteiners. The Moderates took alarm ; they had no stomach 
for an open war with the governments; and in the end the 
convention was confirmed by a sufticient maj(»rity. The result 
was civil war in the streets of Frankfort ; two deputies were 
murdered ; and the parliament, which could think of no lietter 
way of meeting the crisis than by continuing “ with imposing 
calm ’* to discu.ss “ fundamental rights,” was only saved from 
the fury of the mob by Prussian troops. Its existence was 
saved, but its prestige had vanished ; and the destinies of the 
German people were seen to be in the hands that held the 
sword. 

While these events were in progress, it seemed not impossible 
that the Austrian empire would fall to pieces. Bohemia and the 
Italian states were in revolt, and the Hungarians 
involution witb passionate earnestness for independence. 

"Towards the end of 1848 Vienna was completely in 
the hands of the revolutionary party, and it was re- 
taken only after desperate fighting. A reactionary ministry, 
headed by Prince Schwarzenberg, was then raised to power. 
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and in order that a strong policy might be the more vigorously 
pushed forward, the emperor Ferdinand n'signed, and ^^as 
sucToeded by his nej>hew, l^rancis Joseph. 

'fhe prospects of reform were not much more favourable 
in Pru.ssia. 'fhe assembly summoned amid the revolutionary 
excitement of Mari'h met on the 22nd of May. De- 
niands for a constitutional system were urged with 
great force, and they would jirobably have been 
granted but for the opposition due to the violence of politicians 
out of d(X)rs. 1 'he aristocratic class saw ruin before il if the 
smallest concession were made to popular v, ishes, and it soon 
rcc(wered from the terror into which i< had b(‘{‘n plunged at 
the outbreak of the revoliil ion. Kxlreme antagonism was exeiled 
by such proposals as that the king should no longe r be said to 
wear his erown “by the grace of (h>d " ; and the animosity 
between the liberal and the conservative .sections was driven to 
the highest pitch by the atta('k ol the dcmoe ralic majority ol 
the diet on the army and the attempt to remodel it in the direction 
of a national militia. Matters earne to a (Tisis at the end of 
(k'toher wh(‘n the diet passed a resolution calling on the king to 
intervene in favour of the Viennese re\ oliitionists. \\‘hen, on 
the evening of the ^otli, a mob surrounded the palace, clamouring 
for the king to give effect to this resolution, Frederick William 
lost patieixe, ordered G(*n(*ral V\'rangel to occupy Berlin with 
troops, and on the 2nd of November phuTcl Count Brandenburg, 
a scion of the royal house; and a Prussian of the old .school, at 
the ht*a(l of a new ministry, f )n the pretext that fair deliberation 
was impossible in the (ajiital, the assembly was now ordered 
to meet in Prandenbnrg, wliile troops wen' (’one enlratc'd nc'ar 
Berlin and a stale of siege was proclaimed. Jn vain the assembly 
protested and ('ontiiiu(*d its sittings, going even so lar as to 
forbid the ])ayinent of taxes while it was subjected to illegal 
treatment It was fore.ed in the end to siilmiit. Ihit the dis 
cussions in Brandenburg were no more siu'cessful than those 
in BiTlin ; and at last, on tlie 5th of December, the king dissolved 
the assembly, granted a constitution about which it had not 
l>een consulted, and gave orders for tlu' election ol a rejiresental ive 
chamber. 

About the time tliat the Prussian parliament was thus 
created, and that the eniyx'ror Ferdinjind n'signed, the Fninktort 
parliament .succeeded in formulating the fundamental xheques- 
laws, which were duly pnx'laiined to be those of (ier- tionotihe 
many as it wtis now to be constituted. 'I'lie principal constHu- 
clauses of the const iliit ion then bi'gan to be discussed. 

By far the most difficult quc'stion was the relation in which 
Austria should stand to tlie (ii'rmany of the future, 'rhere 
was a universal wish that the Austrian Genn.ins should be 
i’leluded in th(; Germiin slate ; on the oIIkt hand, it was felt 
that if all the various nationalities of Austria formed a united 
monarchy, and if this monarchy as a whole were ineliidc'd in 
the con federation, it would necessarily o\-ershadow (I('nnany, 
and exjiosc her to unnecessary external dangers, i 1 was therefore 
resolved that, altliough a German country might be iind(*r the 
.same ruk^r as non-CR*rm.'in lands, it could not be so joined to 
them as to form with them a single nation. Had the parliament 
adopte<i this resolution at once, instead of exhausting itself by 
pedantic disquisitions on the abstract princdples of jurisfiriidener, 
it might have hojied to Iriunifili ; but Austria was not likely 
to submit to so s(;verc a blow' at the very time when she wa.s 
strong enough to appoint a reactionary government, and had 
nearly re-established her authority, not only in Vienna, but in 
Bohemia and in Italy. Prim'c Schwarzenberg took the earliest 
opportunity to declare that the empire could not a'^sent to any 
weakening of its infliienee. Bitter strife now broke out in the 
jiarliament between th(^ Great German {Grnss-JJcutsch) and 
Little (Jermjin {KIrnt-Dattsrh) parlies. Tw'o of tlie ministers 
resigned, and one of those who took their plac'e, Heinrieh a’oii 
G agern {(f.v.), jiroposefl that, since Austria was to be a united 
slate, she should not enter the confederation, hut that her 
relations to (iermany should be regulated by a special act of 
union. This of course meant that Prussia should be at the head 
of Germany, and recommended itself to the majority of the 
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constitutional party. It was resisted by the Austrian members, 
who were supported by the ultramontanes and the democrats, 
both of whom disliked Prussia, the former because of her 
Protestantism, the latter because of her bureaucratic system. 
Gagcrn’s proposal was, however, adopted. Immediately after- 
wards the fjuestion as to the character of the executive was 
raised. Some voted that a directory of princes should be ap- 
pointed, others that there should be a president, eligible from 
the whole (lennan nation ; but the final decision was that the 
heaflship ot tlie state should be offered by the parliament to 
some particular (hirman prince, and that he should bear the 
title of German emperor. 

The whole subject was as eagerly discussed throughout the 
country as in Frankfort. Austria firmly opposed the idea of 
a united German state, insisting that the Austrian 
emperor could not consent to be subordinate to any 
other prince. She was supported by Bavaria, but on 
the other side were Prussia, Brunswick, Baden, Nassau, Mecklen- 
burg and various other countries, besides the Hanseatic towns, 
h'or some time Austria offered no counter scheme, but she 
ultimately proposed that there should be a directory of seven 
princes, the chief place being held alternately by a Prussian 
and an Austrian imperial vicar. Nothing came of this suggestion, 
and in due time the parliament proceeded to the second reading 
of the constitution. It was revised in a democratic sense, !)ut 
the imperial title was maintained, and a narrow majority 
decided that it should be hereditary. Frederick William IV. 
of Prussia was then cho.sen emperor. 

All Germany awaited w'ith anxiety the reply of Frederick 
William. It was thought not improbable that he would accept 
the honour offered him, for in the early part of his reign lie 
had spoken of German unity as enthusiastically as of liberty, 
and, besides, the opportunity was surprisingly favourable. Tlie 
larger number of the North-German states were at least not 
unwilling to submit to the arrangement : and Austria, whose 
opposition in ordinary circumstances would have Ijeen fatal, 
was paralysed by her struggle with Hungary. Frederick 
William, however, whose instincts were far from democratic, 
refused “ to pick up a crown out of the gutter ” ; and the deputa.- 
tion which waited upon him was dismissed with the answer 
that he could not assume the imperial title without the full 
sanction of tlie princes and the free cities. 

This answer was in reality a death-blow to the hopes of German 
patriots, but the parliament affected to believe that its cause 
Bud of apjioiiUed a committee to see 

Praukfort that the provisions of the constitution were carrie<l 
parUa» out. A vigorous agitation began in the country for 
meai, a,(^(;(.ptanre of the constitution by the governments. 

The king of Wurttemberg was forced to accede to it ; and in 
Saxony, Baden and Rheiiisli Bavaria armed multitudes kept the 
sovereigns in terror. Prussia, whii'h, following the example 
of Austria, had recalled her representatives from Frankfort, 
sent her troops to put down these risings, and on the 21st of 
May iS|g the larger number of the deputies to the parliament 
voluntarily resigned their seats. A few republican members 
held on by it, and transferred the sittings to Stuttgart. Here 
they even elected an imperial government, but they had no longer 
any real influence, and on the i8th of June they were forcibly 
dispersed by order of the Wurttemberg minislrN'. 

Although PVederick William had refused to become emperor, 
he was unwilling to miss altogether the opportunity afforded 
by the diflicultics of Austria. lie invited the states 
PruaBlaa send representatives to Berlin to discuss the condi- 
Union. Germany ; and he concluded a treaty with 

the kings of Saxony and Hanover. Two days after- 
wards the three allies agreed upon a constitution which was in 
many respects identical with that druw’ii up by the Frankfort 
parliament. The functions of the executive w'ere, however, 
extended, the electoral law was made less democratic, and it 
was decided that, instead of an emperor, there should be merely 
a supreme chief aided by a college of princes. This constitution 
was accepted by a number of suites, which assumed the name 


of the “ The Union,^’ and on the 20th of March 1850 a parliame 
consisting of two houses met in Erfurt. Both houses accept 
the constitution ; and, immediately after they broke up, t 
members of the Union assembled in Berlin, and a provisior 
college of princes was elected. By that time, however, t 
whole situation of Germany had changed. In the autumn 
1849 Austria had succeeded, by the help of Russia, in quellii 
the Hungarian insurrection, and she was then in no 
mood to let hcr.self be thrust aside by Prussia, 
Encouraged by her, Hanover and Saxony had severed 
themselves from the Union, and Saxony, Wurttemberg ai 
Bavaria arrived at an understanding as to a wholly new constit 
tion. Afterwards all four states, with several others, accepU 
the invitation of Austria to consider the propriety of re-cstablisi 
ing the O^nfederation. The representatives of the stat 
favourable to this proposal, i.e. Austria, Luxemburg, Denmai 
and the four kingdoms, came together in Frankfort on the 4! 
of September 1850, constituted themselves a Plenum of the ol 
diet and refused to admit the other states except under tl 
terms of the act of 1815. 

Thus the issue to which the events of about a century ha 
been pointing was apparently raised ; Germany was divide 
into two hostile parties, one set ol states grouping oisturt 
themselves around Austria, another around JVussia. ancein 
A dilFiculty w'hich arose in Hesse -Cassei almost htsaa^ 
compelled the powers to bring their differences to the 
test of war. In this small state the liberal movement of 184; 
had been followed by reaction, and the elector ventured to replaci 
Has.senpflug, the unpopular minister who had been driven froii 
power, llassenpflug, being detested by the chamber, dissolvet 
it in June 1850; but the new one was not less hostile, ant 
refused to sanction the collection ol the taxes until it had con 
.sidered the budget. For this offence it also was di.ssolved, anc 
orders were issued for the raising of the taxes without its consent 
Many officials refused to obey; the judges remained loyal to the 
constitul ion ; and when attempts wxtc made to solve the difficult) 
by the army, the officers instructed to act resigned in a body. 
Meanwhile, ilassenpflug had appeal(‘d to the representatives 
in Frankfort who claimed to lx* the restored diet, and under the 
influence ol Austria they resolved to support him. Prussia, on 
the other hand, announced its determination to carry out the 
principles of the Union and to maintain the Hessian i onstitulion. 
Austrian and Bavarian troops having entered Hesse, a Prussian 
army immediately occupied C'assel. and war appeared to be 
imminent. Prussia, bowi'ver, was wholly unprepared lor war ; 
and, when this was realized, Radowitz, the foreign minister, 
w'ho had so far pursued a vigorous policy, retired, and was 
replaced by Manteuffel, who, although the whole Prussian army 
was mobilized, began by making concessions. The Union was 
dissolved ; and after Austria had despatched an ultimatum 
formulating her demands, Baron Manteuffel met Prince 
Schw^arzenberg at Olnuitz, and, by a convention signed on the 
2i)th of November 1850, virtually yielded ever) thing he insisted 
upon. The difficult)' in Hesse was to be left to the decision of 
the German governments ; and as soon as possible ministerial 
conferences were to be held in Dresden, with a view’ to the 
settlement of the German constitution. 

The Austrian government strove to secure the appointment 
of a stronger executive than had hitherto existed ; but its 
proposals met with steady opposition from Prussia. 

Every Prussian scheme was in like manner resisted 
by Austria. Thus, from the sheer inability of the 
assembled ministers to devise a plan on which all could agree, 
Prussia and the states that had joined her in the Union were 
compelled to recognize the Frankfort diet. Prom the 12th of 
June 1851 its sittings went on as if nothing had occurred since 
It was dispersed. 

This wretched fiasco w'as hardl)' less satisfactory to the 
majority of (iermans than the manner in which the national 
claims in Schleswig-Holstein were maintained. The armistice 
of Malmoe having expired in March 1849, the war witli Denmark 
was resumed, A considerable army w'as despatched against 
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the Danes by the Frankfort government, but on the loth of 
July an armistice was signed at Berlin for six months, and 
a year afterwards Prussia concluded peace. The inhabitants 
of the duchies, however, continued the war. During the inter- 
view at Olmiitz between Manteuffel and Schwarzenberg it was 
agreed that, like the affairs of Hessc-Cassel, those of Schleswig- 
Holstein should be submitted to the decision of all Herman states, 
but that, in the meantime, Prussia and Austria should act 
together. By the intervention of Austrian troops peace was 
restored ; and when, early in 1852, the government of Denmark, 
in providing a ciinstitution for the whole monarchy, promised 
to appoint separate ministers for Schleswig and Holstein, and 
to do equal justice to the German and the Danish populations, 
the two powers declared themselves satisfied and the Austrian 
forces were withdrawn. 'I'he diet also, after some delay, pro- 
fessed to be content with this arrangement. While it was 
discussing the subject, a conference of the European powers 
met in London, and by the protocol of May 28, 1852, settled 
that Frederick VI I. of Denmark should be succeeded by 
• 'hristian, duke of (iliicksburg, and that the duchies .should 
be indissolubly united to the Danish monarchy. Austria 
and Prussia accepted the protocol, but it was not signed by 
the diet. 

In all the.se later events the first place had been taken by 
Austria. The temporary dissolution of the /ollverein in 1851 
Austria gave her an opportunity of trying to extend her in- 
andthe fliience ; she demanded that a union should be formed 
Zoti‘ of whi<*h she should be the. leading member. A cofigre.ss 
verela, German states, with the exception of JVu.ssia 

and one or tw'o stat(‘s wdiich sympathized witli her, was held in 
Vienna : and it was followed by .several other congrcss(‘i; favour- 
able to Austrian pretensions. J’russia, however, being here on 
strong ground, refused to give way ; and not only was the 
customs union restored in accordance with her wishes, but 
.\u stria concluded w'ith her in 1853 a treaty of commerce which 
embodied some important concessions. 

Germany had now' fairly entered a period wdiich, although 
it did not last very long, w'as, in some respects, as hurruliating 
as any in her history. The popular movement, from 
reacaon. great things had been hoped, had on some 

occasions almost touched its goal ; and, as might have 
been exp)ected, a reaction .set in, which the princes knew' how to 
turn to the fullest advantage. The Austrian government, after 
the subjection of Hungary, withdrew every concession it had 
made under pressure, and established a thorough despotism, 
trampling upon the rights of the individual nationalities, and 
forcing all its subjects into a common political mould. In 
Prussia the parliament, .summoned by the king on the 5th of 
December 1S48, met early in the following year. Although 
the democrats had declined to vote, it w'as not conservative 
enough for the court, and not till the 31st of January 1850 was 
an understanding arrived at respecting the con.nitution. The 
system thus established was repeatedly revised, and always 
wnth the same object — to reduce to a minimum ihv pow’er of the 
national representatives, aiul to exalt and extend that of the 
government. At the same time the ministry persecuted the 
press, and allowed hardly a wlii.sper of discontent to pass un- 
punished. The smaller suites followed with alacrity in the 
steps of the tw^o leading powers. 'J’he Liberal ministries of 1848 
were dismissed, the constitutions were changed or abolished, and 
new chambers were elected under a severely restricted suffrage. 
Had the battle been fairly fought out between the govern- 
ments and the people, the latter would still have triumphed ; 
but the former had now. in the kVankfort diet, a mightier 
instrument than ever against freedom. What it could do w^as 
seen too clearlv from the ('use of Hesse-Cassel. After the settle- 
ment of Olmutz, federal troops occupied that country, and 
federal execution was carried out with shameful harshness. 
Martial law' was everywhere proclaimed ; officers, and all cla.sses 
of officials who had incurred the displeasure of the government, 
were subjected to arbitrary penalties ; and such was the misery 
of the people that multitudes of them were compelled to emigrate. 


The constitution having been destroyed by the Bund, the 
elector proclaimed one of his own making ; but even the chamber 
elected under the provisions of this despotic scheme could not 
tolerate his hateful tyranny, and there were incessant disputes 
between it and the government. The Bund interfered in a like 
spirit in Hanover, although w'ith less disastrous results, after 
the accession of George V. in 1851. For the whole of Germany 
this was emphatically the period of petty despotism ; and not 
only from Hes.se. but from all parts of the country there W'as a 
va.st stream of emigration, mainly to the New W orld. 

'Die outbreak of the Crimean War profoundly moved the 
German nation. The sympathies of Au.stria wt re neces.sarily 
with the Western powers, and in Prussia the majority 
of the people took the same side ; but the J'russian 
government, which w'as at this time completely under 
the control of Russia, gave its moral suj)port to the tsar. Jt 
did, indeed, assent to a treaty — afterwards signed on behalf 
of the confederation— by which Prussia and AiKStria guaranteed 
each other, but it resolutely oppo.sed the mobilization of the 
confederate armv. 'Fhe I Russian people were keenly irritated 
by the cordial relations betw'i'en their court and the most despotic 
power in Europe. 'I'hey felt that they were thus most unjustly 
separated from the main stream of Western progress. 

During the C rimean W'ar the political reaction continued with 
unabated force. In Prussia the government appeared re.soKcfl 
to make up for its temporary submissk)n to th(‘ popular will 
by th(‘. utmost violence on which it could venture. A general 
election took place in the autumn of 1855, and .so harshly was 
the expression of opinion restrained that a chamber was returned 
with .scarcelv a single liberal (dcmint of .serious importance. 
The feudalists called for a still further revision of the constitution, 
and urged that even the reforms effected by Stein should be 
undone. In Bavaria a chamber elec ted about the same time 
as that of Prussia was rather less doc ile* ; but the governnu nt 
shared to the full the absolutist tendencies of the day, and 
energetically combated the party which stood u|> for Jaw and 
the constitution. 'I’he Hanoverian government, back(‘d by the 
Frankfort diet, was still more successful in its warfare with the 
moderate rc‘formers w'hom it was plea.sed to treat as revolut ionists; 
and in .Austria the feudalists .so completely gained the upper hand 
that on the 18th of August 1855 the go\ernment signed a con- 
cordat, by which the state virtually .submitted itself to the control 
of the churidi. 

The Cierinan people sec'med to have lost both the j)owc*r and 
the w'ill to assert their rights ; but in rc*ality they we re dec'jily 
di.s.satisfiecl. And it was clear to impartial obserters Prussia 
that, in the event of any great strain upon the power mnd 
of the governments, the absolutist system would Htvltzer* 
break down. 'I'he first .symptoui that the rc^ac'tion 
had attained its utmost developmi*nt displayed itself in Prussia, 
vvho.se attention was for a time distrijc-tc'd from home politics 
by a (juarre! w'ith Switzerland. 'I’fie Swiss aiithoriti(*s had 
imprisoned some foolish royalists of j\»*uchAtel, in which the 
hou.se of Hohenzollern liad never r(‘signecl its rights. War 
was threatened by Prussia, but when the jjri.soners wctc set free, 
the two .staters entered upon negotiations, and in the summer 
of 1857 King Frederick William withdrew all claims to thc^ 
principality. 

Soon after this, the mental condition of the king made it 
necessary that his duties should be undertaken by a substitute, 
and his brother W'illiam, the* prince of Prussia, took his 
place for three months. In fk'tober 1858 the 
liecamc regent, 'riu* accesNion to pow'er of the Prussia. 

regent w'as universally rc'cognizcid as involving a c'hange 
of system. The temper of W illiam, in contradistinction to that 
of fiis brother, was pre-eminently practical : and he had the* 
reputation of a brave, piously orthodox l^russian soldier. 'Jhe 
nickname “cartridge-prince” (Karidtschenprinz) bestow'ed upon 
him during the troui)les of ’48 was undesc^rved : but he w'as notori- 
ously oppo.sed to Liberalism and, had he followed his owm instincts, 
he would have modified the constitution in a reactionary sense. 
Fortunately, how<*\'er, he was singularly o|)en to conviction. 
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and Otto von Bismarck, though not yet in office, was already ' 
in his confidence. Bismarck realized that, in tlie struggle with 
Austria wfiich he foresaw, J^russia could only be weakened 
were she to take up an attitude of opposition to the prevailing 
Liberal sentiment, and that to tamper with the constitution 
would not only be inexpedient, but useless, since special measures 
could always be resorted to, to meet special circumstances. The 
inten‘sts of Prussia, he urged, had been too often sacrificed to 
abstract ideas. William listened and was convinced. He not 
only left the constitution intact, but he dismissed Manteuffel’s 
“ feudal ministry and replaced it with moderate Liberals. 

The change was more revolutionary in appearance than in 
reality. Manteuffel and his policy were associated in the regent’s 
mind with the humiliation of Olmiitz, and the dismissal of the 
ministry symbolized the reversal of thi.s policy. William 
believed with his whole soul in the unification of (iermany, and 
ill Prussia as its instrument ; and, if he doubled, it was only as 
to the how and when. Of one thing he was certain-— that wlio- 
ever aspired to rule over (iermany must be prepared to seize 
it (letter to von Natzmer, May 20, i84g). This attitude had 
little in common with the f^iberal appeal to the voice of the people. 
Such a revolutionary foundation might be good enough for the 
ephemeral empires of Prance ; the appeal of Prussia should be 
to the (iod of battles alone. 

The antagonism between these conflicting principles was 
not long in revealing itself. In Germany the relations between 
PruaaiM Prussia were becoming unpleasantly 

and the strained in the question of the admission of the Habs- 
Auatro* burg monarchy to the Zollverein, in that of the elector 
of I lease and his parliament, in that of the relation 
of the Elbe duchies to the crowm of Denmark. But 
for the outbreak of the Italian war of 1859 the struggle of 1866 
might have been anticipated. The outcome of the war increased 
the prestige of Prussia. She had armed, not with the idea 
of going to the aid of a (ierman power in diflirultics, but in order, 
at the right moment, to cast her sword into the scale wheadn 
her own interests might for the time lie. At the menace of her 
armaments, concentrated on the Rhine, Nai>olcon had stopped 
(lead in the full career of victory ; Austria, in the eyes of Crerman 
men, had been placed under an obligation to her rival ; and Italy 
realized the emergence of a new military power, whose intere.sts in 
antagonism to Austria were identical with her own. 

So striking an object lesson was not lost on the J^russian regent, 
and he entered on a vigorovis policy of reforming and strengthen- 
ing the army, General von Roon being apjxiintcd 
re/ormT *ninistor of war for this purpose, lo the Liberal 
«Atfco0- ministers, however, and to the Lilieral majority in 
aiitutioaai the Prussian diet, this was w'holly objectionable. 
*!Pnaa\a "'^chcmes were under discussion for reforming the con- 
stitution of the Confederation and drawing the (ierman 
states closer together on a Liberal basis ; the moment seemed 
singularly inopportune for Prussia, which had not shown herself 
particularly zealous for the common interests, to menace the 
other (ierman governments by increasing her separate armaments. 
When, therefore, on the loth of February i860, the bills necessary 
for carrying out the reform of the army were? introduced into the 
diet, they met with so strenuous an opposition that they had to 
be withdrawn. Supiilios were, liowever, granted for fourteen 
montlis, and the regent took this As justifying him in proceeding 
with his plans. • On the 1st of [aituary j86i the standards of the 
new regiments were solemnly blessed ; on the next day Frederick 
William IV. died, and the new king was face to face with a 
constitutional crisis. 

Austria, meanwhile, had been making the first tentative 
essays in constitutional concession, vrhich culminated, in May 
1 85 1, in the establishment at Vienna of a Reichsrat for the whole 
empire, including Hungary. The popularity she tlius gained 
amon^ Cterman Liberals and Nationalists was helped by the 
course of events at Berlin. The Prussian diet of 1862 was no 
whit more tractable than its predecessor, but fell to attacking 
the professional army and advocating the extension of the militia 
{Landwrhr) system: on the nth of March the king dissolved 
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it in disgust, whereupon the Liberal ministry resigned, and was 
succeeded by the Conservative cabinet of J’rince Hohenlohe. 
Public opinion was now violently excited against the govern- 
ment ; the new elections resulted (May 6) in the return of a yet 
larger J^iberal majority ; on the 22nd of August the army 
estimates were thrown out. Hohenlohe now declared himself 
incapable of carrying on the government, and King William 
entrusted it to Otto von Bismarck. 

In choosing this man of iron will as his instrument during the 
actual crisis the king’s instinct had not betrayed him. For nine 
years Prussian delegate at the diet of Frankfort, 

Bismarck was intimately acquainted with all the issues 
of the German problem ; with his accustomed calculated blunt- 
ncss he had more than once openly asserted that this problem 
could only be settled by Austria ceasing to influence the German, 
courts and transferring “her centre of gravity towards Buda* 
pest ” ; with equal bluntness ho told the committee on the 
budget, on the 30th of September 1862, that the problem could 
not lie solved “ by parliamentary decrees,” but only “ by blood 
and iron.” For the supreme moment of this solution he was 
determined that Prussia should be fully prepared ; and thi.s 
meant that he must defy the majority within the diet and public 
opinion without. Some sort of constitutional pretence was given 
to the decision of the government to persevere with the military 
reforms by the support of the Upper House, and of this Bismarck 
availed himself to raise the necessary taxes without the consent 
of the popular assembly. He regretted the nece.ssity for flouting 
public opinion, which he would have preferred to cany^ W’ith him ; 
in due course he \vould make his peace with Liberal sentiment, 
when success should have justified his defiance of it. Ilis plans 
were singularly helped by international developments. The 
Polish rising of 1863 came just in time to prevent a threatened 
Franco-Russian alliance ; the timid and double-faced attitude 
of both France and Austria during the revolt left them isolated 
in Europe, while Bismarck’s ready assistance to Russia assured 
at least the benevolent neutrality in the coming struggle with 
the Habsburg power. 

Meanwhile, among the German people the object lesson of the 
Italian war liad greatly stimulated the sentiment of national 
unity. As to the principle, however, on which this ytewa 
unity was to he based, the antagonism that had been aa to 
fatal in 1849 still existed, 'ihe German National Oermaa 
Union (Deutscfier Natumahffrtiti), organized in tlie 
autumn of 1859, favoured the exclusion of Austria and the 
establishment of a federation under the hegemony of Prussia ; 
it re}>re.sented the views of the so-called “ Gothaer,” the political 
heirs of the rump of the Frankfort parliament which hod re- 
assembled at (iotha in June 1849, and supported the Prussian 
Union and the Erfurt parliament. To counteract this, a con- 
ference of five hundred “ Great Germans ” as.sembled at Frank- 
fort and> on the 23 nd of October 1862, founded the German 
Reform Union {Dmlschvr Rejormverem), which, consisting 
mainly of South Gcm’ian elements, sup|>orted the policy of 
Austria and the smaller states. The constitutional crisis in 
Prussia, however, brought both societies into line, and in 1863 
the National Union united with the Reform Union in an attempt 
to defeat l*russian policy in the Schleswig-Holstein question. 

This anti-lVussian feeling Austria now tried to exploit for 
her own advantage. On the 2nd of August the emperor Francis 
Joseph proposed to King William, during a meeting rhe^^FUr- 
at (lastein, to lav before an assembly of the German atentag *• 
princes a scheme for the reconstitution of the liuftd, ^ Frank- 
1’hc king neither accepted nor refused ; but, without 
waiting for his assent, invitations were sent out to the other 
princes, and on the 14th the congress (Furstenfag) opened at 
P'rankfort. Of the German sovereign states but four were 
unrepresented — Anhalt-Bernburg, Holstein, Lippe and Prussia ; 
but the absence of Prussia was felt to be fatal ; the minor princes 
existed by reason of the balance between the two great powers, 
and objected as strongly to the exclusion of the one as of the other 
from the Confederation ; an invitation to King William was 
therefore signed by all present and carried by the king of Saxony 
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in person to Berlin. Bismarck, however, threatened to resign if 
the king accepted ; and the congress had to do tlie best it could 
without J^russian co-operation. On tlie ist of September it 
passed, with some slight modifications, the Austrian proposals for 
the reconstruction of the Bund under a supreme Directory, an 
assembly of delegates from the various parliaments, a federal 
court of appeal and periodical conferences of sovereigns. Evci*}'- 
thing now depended on the altitude of Prussia, and on the 22nd 
her decision was received. In any reform of the BundJ' it ran, 
“ Prussia, equally with Austria, must have the right of vetoing 
war ; she must be admitted, in the matter of the presidency, to 
absolute equality with Austria ; and, finally, she will yield no 
tittle of her rights save to a parliament representing the whole 
German nation.” 

Prussia thus made a bid for the sympathy of the democracy 
at the same time as she declared war against the dynasties ; 
and her powder was revealed by the fact that her veto was 
sufficient to wreck a proposal seconded by the all but unanimous 
vote of the German sovereigns. 'I'he Austrian stroke had failed, 
and worse than failed, for .Napoleon 111 ., who had been filled 
with alarm at this attempt to create on his flank an “ empire 
of 70,000,000,” saw in Prussia’s attitude no more than a deter- 
mination to maintain for her own ends the division and weakness 
of Germany ; and this mistaken diagnosis of tlie situation 
determined his attitude during the crisis that followed. 

This crisis was due to the reopening of a fresh acute phase 
of the Schleswig-Holstein question by the accession of the 
“ protocol-king ” Christian I X. to the throne of Den- 
ScA/esw/^-niark (November 15, 1*^63), and his adhe..sion to the 
hoisteiB new constitution, promulgated two days before, which 
embodied the principle of the inaliemible union of 
the Elbe duchies with the Danish body politic. T'he 
new's of this event caused va.st excitement in (iermany ; and 
the federal diet was .supported by public opinion in its decision 
to uphold the claims of Prince Frederick of Augustenhurg to the 
.succession of the duchies. An agitation in his favour had already 
begun in Holstein and, after the promulgation of the new 
Danish constitution, this was extended to Schleswig. On the 
2tfh of December Saxon and Hanoverian troops occupied 
Holstein in the name of the German Confederation, and sup- 
ported by their presence and the favour of the jiopulation the 
prince of Augustenburg, as Duke Frederick VI II., Jissumed the 
government. 

From these proceedings Prussia and Austria held rigorously 
aloof. Both had signed the protocol of 1852, and both realized 
that, if the European powers were to be given no cxcu.se to int(T- 
vene, their attitude must be .scrupulously ” correct ” ; and this 
involved the recognition of King Christian’s rights in the duchies. 
On the other hand, the constitution of the 13th of November had 
been in flat contradiction to the protocol of London, wffiich 
recognized the separate rights of the du< hies ; and it the two great 
German powers chose to make this violation of 211 agreement to 
which they Imd been parties a cdrMs belli y Europe would have no 
right to interfere. Prussia had begun to mobilize in November ; 
and Austria also soon realized tliat action must speedily be taken 
if the lesser German governments were not to be allowed to get 
out of hand. Russia and Great Britain had already protested 
against the occupation of Holstein and the support giv'Cn to 
the Augustenburg claimant ; and now Beust, the Saxon minister, 
was proposing that the federal diet, which had l)een no party to 
the protocol, should formally recognize his claim. Bismarck, 
then, had no difficult task in persuading Austria that the time 
for action had come. A last attempt of the two powers to rany^ 
the diet with them in recognizing the protocol having failed, 
they formally announced that they would act in the matter as 
independent European powers. On the i6th of January 
^ agreement between them w'as signed , an article , 

alUlace! drafted by Austria, intended to .safeguard the settle- 
ment of 1852, being replaced at the instance of Prussia 
by another, which stated that the contracting powers would 
decide only in concert upon the relations of the duchies, and that 
in no case would they determine the succession save by mutual 


consent. A clause was also inserted provisionally recognizing 
the principle of the integrity of Denmark. 

Whatever Austria's ulterior views may have been, Bismarck 
certainly from the first had but one aim before him. He saw 
clearly what the possession of the duchies would mean to 
Germany, their vast importiince for the future of German 
sea-power ; already he had a vision of the grt'at war-harbour 
of Kiel and the canal connecting the Baltic and the North seas ; 
and he was determined that these .should be, if not wholly 
Prussian, at least wholly under I’russian control. Annexation 
was the goal which from the beginning he kqjt stt'adily helore 
hi.s e\'es (BcmimscmreSy ii. 10). As for tteatu s to the contrary , 
he was to avow in his Remunseoices that these have little force 
when no longer reinforced by the interests of the contracting 
parties. His main tear was that the Danes might refuse to fight 
and appeal instead to a l!^uropcan congress ; and, to prevent 
this, he led the ('openhagen government to believe that Great 
Britain had threatened to intervene in the event of Prussia 
going to war. “ though, as a matter of fact, fmgland did notliing 
of the kind.” This sufliced to provoke the defiance of the Danes, 
and on the 1st ol February 1864 the Austrian and 
Prussian troojis crossed the Eider. 'IIk* issue of a 
I war between pow ers so ill -matched was a foregone 
conclusion ; the famous rampart of the Dannewerk 
(7.7^), on which the Danish defence chiefly relied, was turned, 
and after a short campaign, in which the Danes fought with 
distinguished courage, peace was concluded f>v tht' treaty of 
Vienna (August i, 1864), bv which Schleswig, Holstein and 
l^iienbiirg w'ere ceded to Austria and Prussia jointly. 

'The Austro-Prussian alliance had been (»nly an interlude in the 
great drama in which the two j)owers were playing rival parts. 
I'o the other causes of fric'tion between them had been /Austria 
added, just before the war, a renewed (juarrel as to prusaia 
Austria’s relation to the /f>llverein. In 1862, in the ana the 
name of the customs union, I^russia had conclu(lt d with 
France a commercial treaty, based mainly on free trade 
principles. This treaty most of the small stales refused to sign, 
and they were supported in their objections by Austria, which 
loudly ('omplained that i'russia had given to a foreign power 
what she had denied to a sister state of the Bund. Prussia, how- 
ever, remained firm, and declared that, were the treaty rejected, 
she would break up the Zollverein. After the war Bismarck 
in fact succeeded in obtaining the .signature of the smaller slates 
to the treaty ; and Austria, her |)rolests having pro\ ed unavail 
ing, was fain to sign a conmH'reial treaty with the Zollverein, 
essentially the same as that of 1853. 'Ireaties concluded w'ilh 
(ircat Britain and Belgium, about the same time, also tended to 
enhance Prussian prestige. 

Austria now sought in the (juestion of the Elbe duchies an 
occasion for re-establishing her influence in (Germany. 7 ’he 
ambitions of Prussia were notorifnis, and Austria had 
no wish to see her rival still further strengtliened by 
the annexation of the duchies. In this attitude she oasteln, 
was sure of the support of the German princes, and of 
(icriTian public ojiinion, which was enthusiastically in favour of 
the Augustenburg claimant. She therefore took iij) the cause of 
Duke Frederick, and under her influence a small niajority ol the 
federal diet decided to recjuest the two pnuers to im est him with 
the sovereignly of Holstein. Bismarck’s n'ply was to deny the 
competency of the diet to interfere : and in the Prussian parlia- 
ment the minister of war moved for a special grant fi)r th(‘ (Teati^^n 
of a w'ar-harbour at Kiel. Against this Austria protested, as 
having the same right as Prussia to Kiel ; an angry correspond- 
ence followed ; but neither power wjis quite prepar(*cl for war, 
and on the 20th of August 1865 the convention of Gastein, P) 
use Bismarck’s phrase, “ papered over the cracks.” J^ending 
a settlement, .Schleswig was to be occupied and administered 
bv Prussia, Holstein by Austria ; while Lanenbiirg was made 
over absolutely to Prussiti in return for a money paj'ment. 
This was so far a diplomatic victory for Prussia, as it ignored 
entirely the claims of the duke of Augustenburg. 

Bismarck had consented to the convention of Gastein in order 
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to gam time to prepare the ground for the supreme struggle 
with Austria for the hegemony of Germany. He had no intention 
of postponing the issue long ; for the circumstances of the two 
fxjwers were wholly favourable to Prussia. The Prussian army 
had attained an unprecedented excellence of organization and 
discipline ; the Prussian people, in spite of the parliamentary 
deadlock, were loyal and united ; while in Austria army and 
state were alike disorganized by nationalist discontent and the 
bnjakdown of the centralized system. But there were other 
factors to be considered. The attitude of Napoleon was dubious ; 
the active alliance of Italy was necessary to the certainty of 
Prussian success ; and the policy of Italy depended ultimately 
upon that of France. Lastly, the conscience of King William, 
though since the acquisition of I^uenburg he had “ developed 
a taste for conquest,” shrank from provoking war with a German 
power. 'The news of the conv(mtion of (iastein, which seemed 
to re-cernent the union of (iermany, had been received 
HUltude of ranee with clamorous indignation ; and on the 
Pnnee, 29th of August, under pressure of public opinion, the 
French government issued a circular note denouncing 
it as an outrage on national liberty and Kuropean law, the protest 
being backed by note of the 14th of September circulated by 
Lord John Russell on behalf of the British government. But 
Nap)oleon was himself little inclined to use the warlike tone 
of his people ; and Bismarck found it easy to win him over to 
his views by cxp)laining the temporary nature of the convention, 
and by dropping hints at the famous interview at Biarritz 
(September 30, 1865) of possible “ compensations ” to France 
in the event of a Prussian victory over Austria ; the probability of 
a prolonged struggle in Germany I )C tween two powers apparently 
evenly matched, moreover, held out to the l^'rench emperor the 
prospect of his being able to intervene at the proper moment with 
overwhelming effect. 

Na|)()leon having been successfully hoodwinked, Bismarck 
turned to Italy. Ilis previous advances had been interrupted 
Bndoitbe Gastein convention, which seemed to the Italian 

AuMtro^ government a betrayal of the Italian cause. Italy 
PruBMiaa attempted to negotiate with Austria for the purchase of 

stmndiar ^^ts curtly refused by the 

emperor Francis Joseph, and the counter- proposal of 
a commercial rapprochement was forestalhul by Prussia, which 
with the aid of most of the lesser states, angered by the betrayal 
of their interests by Austria at (iastein, arranged a commercial 
treaty between Italy and the Zollverein, an act which involved 
the recognition of the Italian kingdom. The counter-stroke of 
Austria was to embarrass Prussia by allowing full play in Holstein 
to the agitation in favour of the Augustenburg claimant. To 
the protests ol Prussia, Austria replied that she had a full right 
to do what she liked in the duchy, and that she still adhered to 
the declaration of the princes, made on the 28th of May 1864, in 
favour of Duke Frederick. This “ perfidy ” removed the last 
scruples of King W illiam ; and the Austro- Prussian alliance 
came to an end with the declaration of Bismarck that Prussia 
“ must win full freedom for her ow’n entire policy ” and his 
refusal to continue the correspondence. 

War, though still postponc<l, w^as now certain ; and with this 
certainty the desire of the Italians hir the Prussian alliance, 
now recommended by Napoleon, revived. By the 16th of March 
1866 the Austrian war preparations were so far advanced that 
( ount MensdorR thought it safe to send an ultimatum to IVussia 
and, at the same time, a circular note to the princes declaring 
that, in the event of an evasive reply, Austria would move in the 
diet for the mobilization of the federal forces. On the 24th 
Bismarck in his turn issued a circular note stating that, in view 
of the Austrian war preparations, Prussia must take measures 
for her defence ; at the same time he laid before the princes the 
outline of the Prussian scheme for the reform of the Confedera- 
tion, a scheme w'hich included a national parliament to be elected 
by universal suffrage, ” as offering surer guarantees for conserva- 
tive action than limitations that seek to determine the majority 
beforehand.” Clearly Prussia meant war, and the Italian 
government thought it safe to sign, on the 8th of April 1866, 


a treaty of alliance. By this instrument it was agreed that in 
the event of her proposals for the reform of the federal constitu- 
tion being rejected by the German princes, Prussia 
should declare war “ in order to give effect to her pro- ^taUatt" 
posals,” and that, in that case, Italy would also declare alliance. 
war against Austria. As a result of the war Venetia 
was to be added to Italy and an equivalent amount of territory 
in North Germany to Prussia. The agreement, however, was only 
to hold good if w'ar broke out within three months. 

On the day after the signature of the treaty the Prussian 
project of reform was presented to the federal diet. It was, 
however, no more than a bid for the support of public 
opinion on the part of Bismarck ; for even while it was gebeme 
under discussion an angry correspondence was being tortbe 
carried on between Berlin and Vienna on the question rttorm 
of armaments, and by the beginning of May both m 

powers were making undisguised preparations for 
war. On the 21st of April, the very day wlien the discussion 
of the Prussian proposals Ixjgan in the diet, Austria, alarmed 
at a threatened attack by Garibaldi on Venetia, began to mobilize 
in defiance of an agreement just arrived at with Prussia. Five 
days later, in spite of this, she sent an ultimatum to Berlin, 
demanding the continuance of the Prussian disarmament and 
an immediate settlement of the Schleswig-Holstein question. 
The supreme issue was, however, delayed for a few weeks by the 
intervention of Napoleon, who, urged on by the loud alarm of the 
P'rench people at the prospective aggrandizement of Prussia, 
attempted to detach Italy from the Prussian alliance by persuad- 
ing Austria to a cession of Venetia. The negotiations broke 
down on the ndusal of Italy to thrown over her ally, and Napoleon's 
proposal of a European congress, to reconsider the whole settle- 
ment under the treaties of 1815, proved equally abortive. Mean- 
while the preparations for war had been continued, and on the 
ist of June Austria flung down the gage by declaring her intention 
of submitting the whole question of tlie duchies to the federal diet 
and of summoning a meeting of the Holstein estates. This was 
denounced by Bismarck in a circular note to the powers as a 
breach of the convention of (Jastein and of the treaty of 
January i6, 1864, by which Austria and Prussia had agreed to 
govern the duchies in common. At the same time he handed in 
the formal protest of Prussia to the federal diet. Prussia, he 
.said, would onh' recognize the right of a reformed federal pow'cr 
to settle the Schleswdg-llolstein question, and this power must 
lx; based on a German parliament, which alone could guarantee 
l^russia that any sacrifices she might make would be for the good 
of (.jcrmany and not of the dynasties. The Prussian plan of 
reform laid before the diet included the exclusion of Austria 
from the (Confederation ; the creation of a federal navy ; the 
division of the supreme command of the army between Prussia 
and Bavaria ; a parliament elected by manhood suffrage ; the 
regulation of the relations between the Confederation and 
Austria by a special treaty. In the event of the actual constitu- 
tion of the linnd being shattered by w'ar, the (German states were 
asked whether they would be prepared to join this new organiza- 
tion. On the qth of June l^russian troops had already marched 
into Holstein, the Austrians, with Duke Frederick, falling back 
on Altona. On the 14th the Prussian scheme of reform w'as laid 
before the diet, together with Austria’s counter-proposal for a 
decree of federal execution against Prussia. In the event of the 
rejection of Prussia's motion, Bismarck had made it clear that 
Pru.ssia would withdraw from the ('on federation, and p^ugg/g 
that in the event of her being victorious in the ensuing withdraws 
w'ar those states of northern Germany that voted 
against her would cease to exist. In spite of this, "^®"^*** 
the Austrian motion was carried by nine votes to six. I'he 
Prussian delegate at once withdrew from the diet, and on the 
following day (June 15) the Prussian troops advanced over 
the Saxon frontier. 

The war that followed, conveniently called the Seven Weeks' 
War \q.v.), culminated Ix^fore a month had passed, on the 3rd 
of July, in the crushing Prus.sian victor)” of Kdniggratz. 1’he 
rapidity and overwhelming character of the Prussian success 
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ensured the triumph of Bismarck's policy. The intervention 
which Napoleon had planned resolved itself into diplomatic 
Austro^ pourparlers of which the result was w'holly insignificant ; 
Prusaian and even before the war was ended Bismarck was 
preparing for an understanding with Austria and with 
the South German states that should minimize the risk 
of a French attack. By the preliminary treaty of peace signed 
at Nikolsburg on the 26th of July the great objects lor which 
^ Prussia had fought were fully secured. By Article 

r^ague! integrity of the Austrian monarchy was pre- 

Augu9t23. served, with the exception of Lombardo- Venctia ; 

by Article 11 . Austria consented to “ a new organiza- 
tion of Germany withtiut the participation of the empire of 
Austria,” consented to “ the closer union ” to be founded by 
the king of Prussia to the north of the Main, and to the Gernuin 
states south of the Main entering int(3 a union, the national 
relations of which with the North German (Confederation were to 
be “ the subject of an ulterior agreement between the two 
parties ” ; by Article 111 . Austria transferred all her rights in 
Schleswig and Holstein to Prussia, reserving the right of the people 
of north Schleswig to be again united to Denmark should they 
” express a desire to be so by 0. vote freely given " ; by Article 
V. the territory ol Saxony was to rimiain intact. These Articles, 
emlx)dying the more iinportiint terms, were inckuled with slight 
verbal alterations in the treaty of peace signed at Prague on the 
23rd ot August. Sepanite treaties of peace had been signed with 
\Vurtteml)erg on the 13th, with Baden on the 17th and with 
Bavaria on the 22nd of August ; treaties with II esse- Darmstadt 
followed on tlie 3rd of September, with Saxe-Al (‘iningen 
/Ifniein/o/ (ictobci* and with Saxony on the 21st. 

Prussia, The other unfortunate North (leruuui states w'hich 
had sided w^ilh Austria were lelt to their fate, and on 
the 20th of September King William issued a decree annexing 
IlanoN'cr, Hesse-Cassel, Nassau and the free city of Franklort 
to the Prussian monarchy, and bringing them under the Prussian 
constitution. 

The return of King William to his capital had been a triumphal 
progirss ; and Bismarck had shared to the full the new-lx)rn 
popularity of his master. He seized the oi'cashm to 
constUu’ make his peace with Liberal sentiment, and the bill 
Hon, indemnity for past ministerial breaches of the 

constitution was carried in the new Prassiaa diet with 
enthusiasm. On the 24th of February 1867 the constituent 
diet of the confederation, elected by universal suffrage and 
the ballot, met in Berlin, and soon accepted in its cs.sential 
h'atures the constitution submiltiid to it. It was arranged that 
the headship of the confederation should be heri'ditary. that it 
simuld belong to the kingol Prussia, and that legislative functions 
should be exercised by a federal council {Bimdesrat)^ repre- 
sentative of the various governments, and by a diet {Biindesiaf’) 
elected by the w’hole people. 

The federal parliament began at once the task d consolidating 
the new institutions. In the sessions of iSrx; and J870 it e.stab- 
. lished a supreme tribunal of I'ommeice, sitting in 
Uberais, ^*’^1 passed a new penal code, (ireat as were , 

these results, they did not satisfy the aspirations I 
of patriotic Ciermans, who, having so suddenly and so une.x- ! 
pectedly approached unily, longed that the work should be 
completed. A party called the National Liberals was formed, 
wLose main object w'as to secure the union of South \vith North 
Germany, and it at once entered into peculiar relations with 
Bismarck, who, in spite of his nati\'e contempt for parliaments 
and parliamentary^ government, was quite prepared to make u.se 
of any' instruments he found ready to his hand. There was, 
indeed, plentiful need for some show of concession to Liberal 
sentiment, if a union of hearts was to be established between the 
South and North Germans. The states south of the Main had 
issued from the war as soN ereign and independent pt^wer.s, and 
they seemed in no great haste to exchange this somew'hat pre- 
cari(3iis dignity cither for a cl(j.ser alliance among each other 
or with the North German Confederation. The peoples, too, 
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with North Germany. The democrats hated Prussia as “ the 
land of the corporal's stick,’’ and Bismarck as the very incarna- 
tion of her spirit. The Roman ('atholics hated her as the land 
par excellence of Protestantism and free thought. Nothing but 
the most powerful common interests could have drawn thi‘ 
dissevered halves ol Germany together. Thi.s sense of common 
interests it was Bismarck’s study to create. An important 
step was taken in 1867 by the conchi.sion ol a treatv 
with the southern stales, by which it was agreed that ^"*^®"** 
all questions of custijins should be decided by' the 
federal council and the lederal diet, and that, for the 
('onsideration of such (juestions, the southern states should send 
representatives to Berlin. In reality, howt‘ver, the customs 
parliament {Zollparlument) was of little .service beyond tin* 
limits ol its special activil\. in the election to the south 
customs parliament in i86«\ VVurtteinberg did not re oerman 
turn a single d(‘putv who w'as favourable to the national hostility 
('anse ; in Bavaria the anti-nalionalisis had a large 
majority ; and e\(‘n in Baden and 1 h‘sse -1 larmsladt, where the 
opposition to Prussia was le.ss seven*, a powerlul minority of 
the deputies harl no liking tor Bismarck and his ways. Thus the 
customs parliament was kept rigidly to iht* (objects tor which it 
w'as founded, greatly to the disaj)|)ointment o< patriots who had 
not doubted that it would become an effect i\(‘ instrument tor 
th(‘ attainment of f;ir larger purposes. Had the completion ol 
unity depended whollv on internal causes, it certainly would 
not have been soon ai hieved ; but otluM' lorces, not 
altogether unexpectedly, (amc to Bismarck's aid. 

P'rance had been irritated b\' the enormous increasi; 
ol Prussian power, and even bi*fore the treaty of Prague was 
signed the emperor Napoleon III. indicated a wish to be 
“compensated" wuth the let! bank ol the Rhine. This was a 
clairi exactly calculated lo play into Ihsmank's liands. 'li.e 
communication ot the h'reni'h (‘inperor's original proposals lo 
the South Gi‘rman governments, who.se traditional jiolicy had 
been t( d(‘pend on I'ram'c to .save them from the ambitions of the 
German great powers, was enough lo thiow them into the arms 
ol l'iu.s.sia. riie tr(‘aties of peace bi tween Prussia a.nd the South 
German .Mates were m'comjiaiued by secret treaties of olten.*'ive 
and defensive allianct‘, under whic h the supiemc command in 
war was to be givin to the Prussian king. A common war 
against a common enemy now' appt‘ared the surest ine.ins ol 
welding the di,s.sev ered halves ol (.ermanv together, and for 
this w'ar Bismarck stc'adily prepared, riiere wen* .soon [ilentilul 
signs ol where this enemy was U) be sought. On the 14th oi 
March 1807 Thiers in the French ('hamber gave voice to the 
indignation of h'rance at the bungling jxilicy that had suth red 
the aggrandizement ol Pru.ssia. 'Phe replv ol Bisniao k was 
to publish (Marc h icj) the .secret tiT.ities with the; South German 
states. War was now only a (|uestion of time, and the study ol 
Bismarck was to bring it on at the inonKiit most lavourable 
I to Germany, and by a method that should throw upon P'rai.ce 
: the appearance of being the aggre.s.scu'. 'Phe l‘.urop(‘an situation 
I Wins highly lav'oiiralde. I'Vance was hamjxrccl by the Roman 
I question, which divided her own coun.scls whili^ it embroiled hei 
I with Italy; the Luxemburg (juestion, arising out ol her ecu 
tinned demand for “ compen.salion." had only .served to i.solate 
i her still further in lOiirope. French patriotic feeling, suspicioi s. 

! angry and alarmed, needed only a slight provoc ation to cau.se it 
j to blaze up into an uncon trollable fever lor war. 
j The provocation was supplied at lla^ i ight moment by the candi- 
j daturiMif the princeof Holienzollern tor the vacunl crovvnol Sp;un, 
i 'lo bring the Peninsula under French influence had 
I been for centuries the ambition of French statesmen; Hoben^ 

I it was intolerable that it .should fall to a ” Prussian ’’ xoiivrn 
! prince and that hraiue should be threatened by 
this new power not only from the east but from the 
south. High language was used at Paris; and the French anv 
bassador, (.'ount Benedetti, was instructed to demand from the 
king of Pru.ssia the withdrawal of the Hohtmzollern candidature . 
The demand was politely but firmly refused; and Bismarck, 


fully shared the dislike of their rulers to the idea of a closer union j judging that the moment had come for afiplying the match to 
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the powder magazine, published an “ edited ” version of the 
teU'grain from the king describing the episode, a version which 
“without the addition of a single word’* turned the refusal 
into an insult. The “ lun.s telegram ” made the con- 
Prmaco* tinuancc of peace impossible ; on the 14th of July 
Napoleon Hi. signed the declaration of war ; and on 
the 2nd of August the affair of Saarbriicken opened 
the .struggle which was to cause the downfall of the French and 
the creation of the (Jerman empire (see Franco-German War). 
Oil the 18th of January 1871, ten days before the capitulation 
Procimmm- William I., king of Prussia, was proclaimed 

Hon of the German emperor in the great hall of the palace of 
Oermnn Versailles, on tlie initiative of the king of Bavaria, the 
empire, j^ovt^rtiil of the South German .sovereigns, the 

traditional ally of I'Yance. The cession of Alsace and the greater 
part of Lorraine, wrested two centuries lx‘fore by J^ouis XIV. 
from the Holy Kmpire, was the heaviest part of the price that 
France had to pay for peace (treaty of Frankfort, May 10, 
1871). ' " (W. A. P.) 

'Hie foundation of the empire in 1871 begins a new era in the 
history of (ierrnany. 'Fhe rivalry of the dynastie.s to which 
for so long the interests of the nation had been 
The new sacrifu^ed now' ceased. By the treaties of Versailles 
the kingdoms ol Bavaria and VVurttemberg, and the 
grand-duchy of Baden, as well as the southern provinces 
of the gnind-ducliy of Ih^sse, were added to the North German 
('on federation. lien.'cdorward all the German states that had 

survived the struggle of iSbb, with the exception of the empire 
of Austria, the grand-duchy of Luxemburg, and the principality 
of T.ic^chte.ustein, were incorporated in a permanent federal 
state unrler the leadership ol Prussia. 'I'he rev'ision in 1871 
made no important alterations in the constitution of 1867. 
The states retained their autonomy except in tho.se matters 
which wore expressly transferred to the imperial authorities ; 
the princes retained tlu'ir sovereignty ; llie king of Prussia, 
though he now tc.'ok the title of (ierman emperor, w'as only | 
primus inter parrs ; he was president of the confederal ion, but 
had no suzerainty over the other [irinces. None the le.ss, from 
this time the ads of the state go\*ernnients and parliaments 
have ceased to have more than a local iiupori.i’ice ; the history 
of the nation is centred in Berlin, in the Bundesrat or federal 
council, in whiih the interests of the individual states are 
rejiresented : in tlie Reichstag, in w^hicli the feelings and wishes 
of the iiatior. are expressed ; and above all, in the Pru.ssian 
government atid imperial executive. 

"J’he new constitution has stood the test. The niinif)er of states 
of which the empire consists lias remained unaltered occasional 
disputes have been .settled hannoniou.sly in a legal 
pfn^Jma rights re^'.erved to Bavaria and 

theatatea. Wiirtt<*inberg has t* not proved, as was feared, a danger 
to the stability of the empire. Much apprehen.sion 
had been caused l)y the cstablislunent ol a permanent committee 
tor foreign affairs in the Bundesrat , over which the Bavarian 
rei>resent!ili\'e was to preside ; but the clause remained a dead 
letter. There i.-> no record that the c<»innuTt(;t* (?vcr met until 
July n)oo, w'hen it was summoned to consider the .situation in 
('hina ; and on that occasion it probably formed a u.seful support 
to the go\'erriment, and helped to still apprehension lest a too 
adventurous policy should lie y:)ursued. Another clau.se deter- 
mined that in'll division in the Reichstag on any law w'hich did 
not conce^m the whole empire, the represenbitives of those stales 
wliich were not coneerned should not vote. This, had it Iiccn 
retained, w'ould have destroyerl the coherence of the Reichstag 
as representative of the w'h(»le nation. It w'j»„s repealed in 1873. 
I'he permission to maintain diplomatic missions has been equally 
harmli'ss : most of the states have recalled all their diplomatic 
representatives : Saxony, Bavaria and Wiirttemberg have 
maintained only those at N'ienna, the Vatican and at St Peters- 


* The only formal change is that the duchy of Lauenburg, which ! 
since 1865 Iiad heen gov'crneil by the king of Prussia a.s a separate ! 
principality (but without a vote in the thmclcsral), was in 1876 , 
incorporatejl in the Prussian province of Schleswig-Holstein. 1 


burg. Bavaria has even voluntarily adopted many imperial 
laws from which it was legally exempted ; for instance, the laws 
of settlement. 

If the states have been loyal to the empire, the imperial govern- 
ment has also respected the constitutional privileges of the states. 
The harmonious working of the constitution depends 
on the union of policy between the empire and Prussia, 
for it is the power of Prussia which gives strength to empire. 
the empire. This was prai'tically secured by the fact 
that the emperor, who is king of I'russiu, appoints the chancellor, 
and the chancellor is generally president of the lYussian ministry 
as well a.s minister of foreign affairs — in his person the govern- 
ment of the two is identified. For twenty years the double 
office was held by Bismarck, who, supported as he was by the 
absolute confidence of the emperor, and also of the allied princes, 
held a position greater than that ever attained by any subject 
in modern Europe since the time of Richelieu. For ten months 
in 1873 he, indeed, resigned the office of minister-president to 
Roon ; and in the same way Caprivi, during the years 1803-1894, 
held the chancellorship alone ; but in neither case was the 
experiment successful, and llohenlohe and Biilow adhered to tlie 
older plan. So important is the practical co-operation of the 
im}>erial administration and the Prussian gov'ernment, that it has 
become customary to appoint to seats in the Prussian ministry 
the more important of the secretaries of state who administer 
imperial affairs under the chancellor. Delbriick, liead of the 
imperial chancery, had held tliis position since 1868; in 1877 
Bulow, seiTfctary of stale for foreign affairs, was appointed 
Pru.ssian minister, and this has become the ordinal'}- practice. 
One result of this is to diminish tlie control wiiich the Prussian 
parliament is able to maintain over tlie Prussian ministry. 

In the federal council Prussian policy nearly alsvays prev ails, 
for though Prussia has only scv'cnteeii votes out of fifty -eight, the 
smaller states of the North nearly always support her ; practically 
she controls the vote of VValdeck and since 1885 those of Briins- 
.vick. A definite defeat of Prussia on an important question 
of policy must bring about a serious ciisis; it is generally avoided 
liecause, as the meetings are secret, an arrangement or com- 
promise can be made. Bismarck, knowing that nothing w'ould 
more impede the consolidation of the empire than an outbreak 
of local patriotism, always so jealous of its rights, generally used 
his influence to av'oid constitutional disputes, and discouraged 
the discus.sion of quesiions which W'ould require an authoritative 
interpretation of the constitution. It was, howev(^r, opposition 
in the Bundesrat which obliged him to abandon his scheme for 
imperial raihvav ';, and w'hen, in 1877, it was necessary to deter- 
mine the scat of the new supreme court of justice, the proposal 
of the government tliat Berlin should lie chosen was out-voted 
by thirty to tvvimty -eight in favour of Ix’ipzig. Oi this occasion 
Bismarck accepted the decision, but when important interests 
were at stake he showed himself as ready to crusVi opposition 
as in the older days, as in the case {)f Hamburg and Bremen. 

The great ^icrsonal qualities of the reigning emperors and the 
widely extended family connexions of the house of Hohcnzollern 
havT, enabled them to hold with eii.se their position as leaders 
among the ruling families. So far as is known, with one or two 
unimportant exceptions, the other jirinces loyally accepted their 
new iKisition. It is only as regards the house of Brunswick 
that the older dynastic questions still hav^e some political 
importance. 

The other princes who were dispossessed in 1866 have all 
been reconciled to Prussia. The elector of Hcs.se and the duke 
of Nassau have formally relinquished tlieir claims. 

In 1883 the daughter of the duke of Augustenburg, the 
former claimant to the duchies of Schleswig and Holstein, 
married the heir to the Prussian throne, who became William II. 
On the other hand, the royal family of Hanover has never ceased 
to protest against the acts by which they were deprived of their 
dominion.s. King (reorge to the end of hi.s days, whether in 
Austria or in France, still regarded himself as in a state of war 
with Prussia. As he had used his large personal property to 
organize a regiment in order to regain his possessions, the Prussian 
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government had sequestrated that part of his income, amounting 
to some £50,000, over which they had control, and used it as 
secret service money chiefly for controlling the press ; to this 
fund the name “ VVelfen-Fond ’’ was commonly given. After 
1870 the Hanoverian regiment was disbanded, but the sequestra- 
tion continued. The death of the old king in 1878 made no 
difference, for his son in a letter to the king of Prussia announced 
that he assumed and maintained all his father’s rights, and that 
he did not recognize the legal validity of the acts by which he 
was, as a matter of fact, prevented from enjoying them. His 
protest was supported by a eonsidcrable number of his former 
subjects, who formed a party in the Reichstag. 'I'he marriage 
of the duke of Cumberland (the title by which the king called 
himself till he could come into his po.ssessions) with JYiiutss 
'J'hyra of Denmark in the same year was made the occasion of a 
great demonstration, at which a deputation of the Hanoverian 
nobility assured the duke of their continued attachment to his 
house. 

After Bismarck’s retirement the enqKTor attempted to bring 
about a reconciliation with the duke and the Hanoverians. His 
attention had been drawn to the bad moral effect of the use to 
which the; Welfen-Fond was applied, and on the duke of Cumber- 
land writing him a letter, in whk h. while maintaining his claims 
to the throne of Hanover, h(‘ recogni/e«l the empire and undertook 
not to support any enterprise against th(^ fnnpire (a* J^uissia, with 
the consent of the Prussian parliament the setjuestration of his 
property w^as removed. 'I'he altitude of passive resistance is, 
ho\vevcr, still maintained, and has affected the position of the 
duchy ol Brunswick. 

Jn 1884 William, duke of Brunswick, died after a reign of 
fifty-four years. The younger son of the duke who fell at 
Qiiatrc Bras, he had been called to the throne in 1831 
Kruas^^ to take the pl:x • of lii > elder brother Charles, wiio had 
wicA, deposed. Du.ke ('harles had died at (icneva in 

*873, and as both brothers were childless the succession 
went to the duke of (kinibcrland as head of iho younger branch 
of the house of Brunswick-Luneburg. Duke ^^’iiliam Ix^fore his 
death had arranged that the government should lx* carried on 
by a coimcil of regency so long as the heir w^as prevent from 
actually assuming the government ; at the end oi a year a 
regent was to be chosen from among the non- reigning (kxman 
princes. He hoped in this way to sa\'c his duchy, the last 
remnant ot the dominions of his house, from being annexed bv 
Prussia. As soon as be died the town v.^as occupied by tli(* 
Prussian troops already stationed therein ; the duke of ('umber- 
land published a fiatept prorlaiming his siieeession ; tlie counril 
of state, however, declared, in agreement wdth the Bnndesrat, 
that the relations in wliich lie stood to the kingdom of Prussia 
v»(Te ineonsistent with tlie alliances on which the ernyiire was 
r ued, and tliat therefore he could not assume the govemment. 

I he claim of the duke of (ambridge as the only male heir of fu'l 
age was referred to the Bnndesrat. but the duke »?fnsed to bring 
it before that body, and after a year the Brunswick govemment 
elected as regent l^rince .Mbert of FTohenzollern, to hold oft'a'c 
so long as tlie true lieir was prevented from entering on his rights. 
On the death of PriruT .\lbert in September fgo6, the Brunswick 
diet petitioned the Bundesrat to allow' the youngest son of the 
duke f>f Cumberland to siieeeed to the duchy on ronounring his 
personal claims to the crown of Hanover. This was rcffised, 
and on the 28t.h of May 1907 Duke John Albert of Mecklcnburg- 
Schvrerin was elected regent by the (li(‘t. fm.der the regem'v of 
Prince Albert, Prunsw'ick, ivhiih had hith(*rto steadily opposed 
all attempts to assimilate and subordinate its institutions to 
those of Prussia, though it retained formal indepenrlcnt'e, w'as 
brought into very close dependence upon Prussia, as i*. the case 
with all the other northern states. Jn tliem the armies are 
incorporated in the Prussian army ; tlie railways are generally 
merged in the Prussian system ; indirect taxation, post office, 
and nearly the wdiole of the judicial arrangements are 
Wmid 9 ck None, however, has yet imitated the prince • >f 

Walderk. wdio in 1867, at the wish of his own subjects, transferred 
the administration of his prinripality to I'nissia. The local estates 


still meet, and the principality still forms a separate administra- 
tive district, but it is managed by a director appointed by J^nissia. 
The chief reason for this act was that the state could not meet 
the obligations laid upon it under the new system, and the re- 
sponsibility for any deficit now' rests v;ith Prussia. 

A curious difljculfy, a relic of an older state of society, arose 
in the principality of Lippe, in consequence ol the extinction 
of the elder ruling line and a dispute as to the succession 
(see I.ippk). Some political importance attached to 
the case, for it was not impossible that similar ciifticulties might 
occur elsewhere, and the open support gi^'cn by the emperor 
to the prince of Schatimburg-T.ippe, w'hv> had married his sister, 
caused apprehension of lYussian aggression. 

A much more .serious question of principle arose from the 
peculiar circum.stances of Mecklenburg. The grand -duchies, 
which, though divided betwxei two lines of the ducal rbeMeck- 
house, had a common constitution, were the only tenhurg 
state in (lermauv in w'hirh the parliament still took the consutu- 
form of a meeting of the estates — the nobility and the 
cities — and had not been altered by a written constitution. 
Rept'ated attempts of the giand-dukes to bring about a rctorm 
were stopped by the opposition of the Ritterschaft. Biifling, 
one of the jVPrklenburg representatives in the Reichstag, there- 
fore proposed to add to the imperial eonstitution a clause that 
in ever}- slate of the confederation there should he a parlia- 
ni(*ntary assembly. This was sujiported by all the Jalieral party 
and carried re.iM'aledly : id cinirse it w'as rejected by the Bundesrat , 
for It would have established the priiuiple that the eonstitution 
of each state ^'onld be nw'ised by the imperial authorities, which 
would have completely ck'strmed their independence. It is 
noticeable that in i8<)4 v hen this motion was introduced it was 
lost ; a striking inslanc e of the decay of liberalism. 

'Jhe public political history ol Germany naturally centres 
around the deliates in the Reichstag, and also those in th<‘ 
i^ru.ssian narliamcnt. Jn the JTussian parliament pubitc 
are discussed questions of ediu’at ion, local government , affairM : 
religion and direct taxation, and though ol course it political 
is only ('oncer ned with J’nissian alhiirs, fVussia is so parties. 
large a part of (Icrmanv that its ck eisions have a national import- 
ance. A verv large number of the members ol the Rciihstag 
and of the Prussian parliament sit in both, and tlie parties in 
the two are nearly idc'iilical. In fact, the political partks in 
the Reichstag are generally directly descended fnmi the (dder 
I’russian jiartitis. 

'J'lie first place belongs to th(‘ Consi'rvatives, who for twenty 
years had f)een the support of the Prussian government. 'J'h<i 
parly of tiie feudal aristocracx in North (iermany, they 
w(Te strongest in the jigriciillural ilisi riels east of the 
PIbc ; jiredorniiKinlly IViissian 111 origin and in hxiling, 
they had great inlluenre ul court and in tlie army, iind desiicd 
t*» maintain the inlluenre, ol the orthodox l.iilberan fliun h. 'I’m 
them Bismarck had originaJly belonged, but the estrangement 
begun in t 860 eonstantb' increased for the next ten years. 
A considerable number ol the fxirlv had, hoviexer, seceded in 
18O7 and formed a new union, to which was given the name of 
llv' } )eHhche Kcirhspavtfi (in the I’russian House lliey were called 
the h'fei Conspnmtiven). 'I’hese did not include any prominent 
parliamentary leader but many ol the rno*.-i im]>()rtant mini^tcus 
anil olfieials, including Moltke and some ol the great nobles, 
'fhey were essentially a government party, and look no part in 
thf‘ attacks on Bisman k, which came from the more, extreme 
('onse.rvalives, the party ol the Knuzzertuiif*. 

I'he events of 1806 had brought about a .similar division 
among the Progressives. A large section, ineinding the most 
imijortanl leaders, determined to support Bismarck 
in liis national jiolicv and to subordinate to this, ut,craL 
though not to surrender, the struggle after constitu- 
tional development. Under the name of NaiiiniaI-LiherahPiiri»'i 
tJiey became in numbers as in ability the stronge^^t f)arty both m 
I^russia and the empire. I'Nsentially a Uennan, not a Pru.ssian. 
party, they were joined by the Nationalists trom the annexed 
provinces of Hanover and Hesse; in 1871 they were gnally 
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strengthened by the addition of the National representatives 
from the southern states ; out of fourteen representatives from 
Baden twelve belonged to them, seventeen out of eighteen 
Wiirttemberger, and a large majority of the Bavarians. It was 
on their support that Bismarck depended in building up the 
institutions of the empire. The remainder of the Progressives, 
the Forlschrittspartei, maintained their protest against the 
military and monarchical elements in the state ; they voted 
against the constitution in 1867 on the ground that it did not 
provide sufficient guarantees for popular liberty, and in 1871 
against the treaty with Ba\'aria because it left too much inde- 
pendence to that state. Their influence was strongest in Berlin, 
and in the towns of East Prussia ; they have always remained 
characteristically Prussian. 

These great parties were spread f>ver the whole of Germany, 
and represented the great divisions of political tliought. To 
them must be added others which were more local, as the Volks- 
partial or People’s party in Wiirttemberg, which kept alive the 
extreme democratic principles of t 8*|8, but was opposed to 
Socialism. They had been opposed to Ih'ussian suj)remacy, and 
in'TS7o for the time completely lost llieir influence, though they 
were to regain it in later years. 

Of great importance was the new party of the Tentre. Till 
the year 1803 there laid been a small party of (atholics in the 
Prussian i)arliamcnt who received the name of the 
Centre Centrum, from the part of the chamber in which they 
sat. 'I’hey had diminished during the velars of conflict 
and (lisappeared in 1866. In December 1870 it was determined 
to found a new party which, while not avowedly (atholic, 
practically consisted ciitir(‘ly of Catholics, The programme 
ro(|uired the support of a (lirislian-t ouserv'alive tendency : 
it was to defend positive* tuui historical law against T.iberalism, 
and the rights of tin* individual states against the central power, 
'rhev w(‘re especially to maintain the Christian character of th<‘ 
schools. Fif tv-four membcis oi the Prussian parliament at once 
joined the nc'W party, and in tlie elections for tlie Reichstag in 
187 r they won sixty scats. Their strength lay in Westphalia 
and on the Rhine, in Bavaria and the Polish provinces of Prussia. 
'I’hc close connexion with the Poles, lh(^ prim iple of federalism 
which thev maintained, the support gh eti to them bythc Bavarian 
“patriots,” their protest against the “revolution from abtwe ” 
as represented ctjually hv the annexation of Hanover and tlie 
abolition of the paptil temf)oral power, threw thon\ into strong 
opposition to the prevailing opinion, an opposition which re- 
cened its expression when Hermann von Mnllincrodt (182T 
187 I C the most r(ispe<'ted ot their parliamentary leaders, declared 
thsit “ justice was not present at the birth of the empire.” For 
this reason they were generally spoken of by the Nationalist 
pa r I i I s ns RcirhsIciniUich . 

'flji'. term may be more properly applied to those who still 
reliiw t(» n‘(‘ognize the legality of the acts by which the empire 
was founded. Of these the most impt)rtant were the so-called 
Gucl[)hs {Wet fen), described by themselves as the llatittoverisehe 
/v\r///jf/)rtr/c/ , members ot the old HanoviTian nol)ility who repre- 
sented the rural districts of HanoNcr and still regarded the 
deposed King George V. and, after his dejith. the duke of Cumber- 
land as their lawful so\ercign. In the elections of 1898 they still 
returned nine mcmliers to the Reichstag, but in those of 190,^ 
their representation had sunk to six, and in 1907 it had practi- 
cally disappeared. A similar shrinkage has been displayed in the 
case of tin* protesting Alsace- Lorrainer.s, who returned only two 
ticputics in i()07. A pleasant concession to Hanoverian feeling 
was made in i89(), when the emperor ordered that the Hanoverian 
regiments in the Prussian army should l)e allowed to assume 
tlie names and so continue the traditions of the Hanoverian 
army which wiis disbanded in 1866. 

Tlie government hjis also not succeeded in reconciling to the 
empire tlie alien races wliich have been ini'orporatecl in the 
kingdom ot Prussia. From the Polish districts of 
W’est Prussia, Posen and Silesia number of repre- 
sentatives ha\T continued to be sent to Berlin to protest against 
their incorporation in the empire. Bismarck, influenced by the 


i older Prussian traditions, always adopted towards them an atti- 
tude of uncompromising opposition. The growth of the Polish 
population has caused much anxiety ; supported by the Roman 
Catholic Church, the Polish language has advanced, especially in 
Silesia, and this is only part of the general tendency, so marked 
throughout central Europe, for the Slavs to gain ground upon the 
1 ‘eutons. The Prussian government has attempted to prevent 
this by special legislation and severe administrative measures. 
Thus in 1885 and 1886 large numbers of Austrian and Russian 
PoIt*s who had settled in these provinces were expelled. Wind 
thorst thereupon raised the question in the Reichstag, but the 
Prussian government refused to take any notice of the inter- 
polation on the ground that there was no right in the constitution 
for the imperial authority to take cognizance of acts of the 
Prussian government. In the Prussian parliament Bismarck 
introduced a law taking out of the hands of the local authorities 
the whole administration of the schools and giving them to the 
central authority, su as to prevent instruction being given in 
Polish. A further law authorized the Prussian government to 
spend £5,000,000 in purchasing estates from Polish families 
and settling German colonists on the land. The commission, 
which was appointed for the purpose, during the next ten years 
bought land to the amount of about 200,000 acres and on it 
settled more than 2000 (ierman peasants. This policy has not, 
liowever, produced the intended inflect ; for the Poles founded 
a society lo protect their own interests, and have often managed 
to profit hy the artificial value given lo their property. It has 
merely caused great bitterness among tlie Polish peasants, and 
the effect on the population is also counteracted by the fait that 
the large proprietors in purely German districts contiruu* to 
import Polish labourers to work on their estates. 

In the general change of policy that followTd after the retire- 
ment of Bismarck an attempt was made by the emperor to con- 
ciliate the Poles. Concessions were made to them in the mailer 
ol schools, and in 1891 a Pole, Florian von Stablew'ski (1841- 
1906), who had taken a prominent part in th^' Kulturkampf, 
was accepted by the Prussian gt)\ errinieiit as archbishop of Posen- 
Gnesen. A moderate party arose among the Poles which 
accepted their fiosition as J^russian sul>je*cts, giivc up all hopes 
of an imniediale restoration of Polish independence, and limited 
their demands to that free exercise of the religion and language 
of their country which wus enjoyed by the Polcjs in Austria. 
They supported government bills in the Reichstag, and won 
the commendation of the emjieror. Unfortiirialely, for rtiasons 
which are not apparent, the Prussian government did not 
continue a course ol conciliation ; in 1901 administrative edicts 
still further limited the use of the Polish language ; even religious 
instruction was to be given in German, and an okl royal ordinance 
of 1817 was made the pretext for forbidding pri\'ate instruction 
in Polish. 

All these efforts have been in vain. I'he children in the schools 
became the martyrs of Polish nationality. Religious instruction 
continued lo be given tv^ th^ni in German, and wdicn they refused 
to answTi* (juestions which they did not understand, they were 
kejif in and flogged. In igo6, as a protest, the school children 
to the number of 100,000 .«:triick throughout Prussian Ikfland ; 
and, as a result of a pastoral issued by the archbishop, Polish 
parents withdrew their children from religious instruction in tlic 
schools. The government responded by fining and imprisoning 
the parents. I'he efforts of the government were not confined 
to the forcible Gerinanization of the children. Polish new'spapers 
were confiscated and their editors imprisoned, fines were imposed 
for holding Polish meetings, and peasants w’ere forbidden to 
build houses on their own land. The country gentlemen could 
not have a garden party without the presence of a commissar}' 
of police. 

The climax, however, was reached in 1907 when Prince Biilow', 
on the 26th of November, introduced into the Prussian parlia- 
ment a bill to arm the German Colonization Committee in Posen 
with iKiwcrs of compulsor}" expropriation. lie pointed out that 
though the commission had acquired 815,000 acres of land and 
settled upon it some 100,000 German colonists, nearly 250,000 
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acres more had passed from German into Polish hands. He pro- 
posed, therefore, to set aside a credit of £17,500,000 for this 
purpose. On the 26th of FehruarN^ igo8 the discussion on this 
hill was continued, Count Arniin defendinp; it on the ground that 
“ conciliation had failed and other measures must now he tried ! ’’ 
The Poles were aiming at raising their standard of civilization 
and learning and thus gradually expelling the (Jerinans, and this, 
together with the rapid growth of the Polish population, con- 
stituted a grave danger. These arguments were reinforced by an 
appeal of Prince Biilow to the traditions of Bismarck, and in 
spite of a strenuous and weighty opposition, the hill with certain 
modifications pas.sed by 143 votes to 1 1 1 in the I 'pper House, 
and w'as accepted by the Low^er House on the 13th of March. 
A bill forbidding the use of any language but German at public 
meetings, except by special permission of the police, had been 
laid before the Reichstag in igoy by Prince lUilow at the same 
time as he had introduced the Expropriation Bill into the Prussian 
parliament. 'J'he bill, with certain drastic amendments limiting 
its s('oj)e, passed the House on the Sth of April by a majority of 
200 to 379. This law gave increased freedom in the iniitler of 
the right of association and public meeting ; but in the case of 
the Poles it was applied with such rigidity that, in order to evade 
it the)’^ held “ mute ” public meetings, resolutions being written 
up in TVilish on a blackboard and passed by show^ of hanrls, 
without a w'ord being said.* 

C ompared with the Polish question, that of the Danes in North 
Scbleswug is of minor importance : they number less than 150,000, 
Danes there is not among thcTo, as among the I’oles, 

the constant encroachment along an extended line of 
frontier ; there is also no religious question involved. 'J1ie.se 
Danish subjects of (iermany have elected one number to the 
Reichstag, who.se duty is to demand that they should be handed 
over to Denmark. Up to the yc^ar nSyS they could ajipeal to 
the treaty of Prague ; one clause in it determined that the 
inhabitants of selected districts should be allowed to vote 
whether they .should be Danish or (lenuan. 11 iis was inserted 
merely to please Napoleon ; after his fail there was no one to 
demand its execution. In 1R78, when the 'IViple Alliance was 
concluded, llismarek, in aiiswer to the Guelphic' demonstration 
at ( openhagen, arranged with Austria, the other party to the 
treaty of Prague, that the clause should lapse. Since then the 
Prussian government, by prohibiting the ii.se of i)anish in the 
schools and public othces, and by the expulsion from the country 
of the numerous ])aiiish optants who had returned to Schle.swig, 
has used the customary means for com})elling all subjects of the 
king to become Gei’inan in language and feeling.- 

Hie attempt to reconcile the inhabitants of Alsace-T/>rraine 
to their condition proved equally difficult. The prox inces had 
been placed under the immediate rule of the emperor 
Nomine, chancellor, wlio was minister for them ; kuvs 

were to be pas.sed by the Reichstag. In airordance 
with the treaty of Frankfort, the inhabitants w\re permitted to 
choose between ]<Yen( li and (ierman nationality, but all who 
chose the fornu*r had to leave the country ; belore the Jst of 
October 1872, the final day, some 50,000 had done .so. In 1874, 
tor the first time, the provinces were enabled to ele ct members for 
the Reichstag ; they used the privilege to send fifteen Elsasser, 
w'ho, after delivering a formal protest against thf' annexation, 
retired from the House ; they joined no jiarty, and tool: little 
part in the proceedings except on important occ^asions to vote 
agfiinst the government. The .same .spirit was shown in the 
elections for local purposes. It seemed to be the sign of a change 
when a new' party, the Antonomislen, arose, w'ho demanded as 
a practical concession that the dictatorship of the chancellor 
should cease and local self-government be granted, 'fo some 
extent this was done in 1879 ; a resident governor or Statthalter 
was appointed, and a local representative assembly, which was 
consulted as to new* laws. All the efforts of Field marshal 

* See Annual lic^i’ilcr (lyo8), ])p. 289 c*t .scq, 

2 The wiiole question is exhaustively treated from the Danish 
of view’ in La Question de Slesvig (Copenhagen, looo), a collcclivi* 
work edited by F. de lessens. 


Edwin von ManteufTel, the first governor, to win the ronlidence 
of the people failed ; the anti-German feeling inereased ; the 
party of protestors continued in full numbers. 'Hie next governor, 
Prince Ilohenlohe, bad l(» um* more stringent measures, and in 
1888, to ])re\'ent the agitation of Frendi agents, an imperial 
decree forbade any one to ero.^s the frontier without a passjiort. 
Since 1890 there has lieen, especially in the neighbourhood of 
Slrassburg, evidence of a spread of national (h-rman feeling, 
probably to a great extent due to the .settlement of Germans 
from across the Rhine. 

'File presence of these anti-German partivs, amounting some- 
times to one-tenth of the whole, in the Reiehstug added gr<‘atly 
to the difficulty of parliamentary government, (iradnally, how- 
ever, as a new’ generation grew up their inlluence declined. In 
the Reichstag of 1907, Giiclphs, Alsju e-Lorrainers and Danes 
together could innster only five members. 

The great work since 1870 has bee n that of building up th(‘ 
institutions of the empire. For the first time in the history 
of Germany there lias been a strong admiiiisti*ation 
ordering, directing and arranging the life of the whole 
nation. The uniiication of (iermany was not encli'd fgrs. 
by the events of 386b and 3873 ; it was only begun. 

The w'ork lias tliroughout been flone by J^rnssla : it has been the 
extension of Ihussian principles and Pru.ssian administrative 
energy over the whole of Germany. It naturally falls into two 
p(Tiods : the first, which ends in 1878, is that in wliii h Jlismarck 
depended on the snp]iort oi the National Jalierals. 'Hhw were 
the party of union and uniformitv. 'Hie ( onserx atives were 
attached to the older ks al diversili(‘s, and Ifisnian k had therefore 
to turn for hdj) to his old enenuVs, and lor some years an alliance 
was maintained, always jirecariotis but lull ol results. 

'Hie great acliiev(iiu‘nt of the first period was legal reform. 
In nothing else was legislation so much lU’eded. Forty-six 
districts have been enumerated, each ol w'hicli (‘ujoyid 
a separate legal system, aiul the boundaries of these reform, 
districis .seldom coincided w'ilh the fronliiTs ol the* 
states. I'A’ervwhere the original .source of law was 1 he old (Jernian 
common *'iw', but in cadi dislri('l it had been wholly or jiartly 
superseded by codes, text-books and statutes to a great extent 
founded on the principles of the Roman civil law. Owing to 
the political divisions, how'cver, this k'gj.slation, which readied 
lv.uk to the i4th century, had always been carried out by local 
aulliorities. 'Hiere had never bei-n any efieclive legi.slation 
applicjible to the whole nation. 'Hkti' was not a state, not the 
smallest jirincipality, in which '»orne aiithoritativt* but hnptrfcd 
law’ or code had not been published. lOvery frei city.exen an 
imperial village, luul its own “ Jaw,” and these exist down 10 llu* 
pre.seiil time, in Bremen the ininulation of the (ivil code was 
still the .sUitules of 1433 . in Munich, those of 13^7. Most of 
the states by which these laws had been published had long ago 
ceased to exist ; probably in every case their boundaries bad 
changed, but tlu* law's remained valid (exeej)l in those cases in 
which lltcy had bi'i'n e\pn*ssly repealed) for the w'holc of the 
ilislricl for which they had becii originally promulgated. Let 
ns take a particular case. In 1501 a .special I’ode was published 
for the upper county ol Katzdlcnbogen. More than a hundred 
years ago Katzelleniiogen was divided betw'een tin* neighbouring 
.states. But till the end of the 19th (taitury this code still re- 
tained its validitv for those villages in ]h\ss(‘, and in the J’rnssian 
province of Hesse, wliich in old days had been parts of Kalzcllen- 
bogen. 'Hi(‘ law’, bowi'ver, bad to be interpreted so as to take 
into consideration later legisIa.lion by th<‘ kingdom of Westphalia, 
the electorate ol Hesse*, and any other state (and thev are* several) 
ii3 w'hieh for a short time some* of these villages might have Iiecn 
incorporated. 

In aelelitiem te> lhe.se earlier imperfe*ci laws. thre*e great e-odes 
have been pnblislied, by which a ('ompiele system was applie*el 
to a large distriet : the ]*nis.sian Code of 37(^4, the Austrian 
(ode of i8ti and the (ode Napole^on, which applied to all 
(ieririany left of the Rhine ; for neither Prussia, nor Ba^'aria, nor 
Hc.ssc had ever ventured to interfere with the French law’. In 
Prussia therefore the older provinces came under tin* l^riissian 
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Code, tlie Rhine provinces had French law, the newly annexed 
provinces had endless variety, and in part of Pomerania con- 
siderahle elements of Swedisli law still remained, a relic of the 
long Swedish occupation. On the other hand, some districts 
to which the Prussian Code applied no longer belonged to the 
kingdom of Prussia — lor instance, Anspaeh and Tlayreuth, which 
are now in iiavarla. In other parts of Havaria in the same 
way Austrian la\v still ran, because they had been Austriiin in 
loll. In two states only was there a more or less uniform 
system : in Haden, which had adojited a (ierinan translation of 
tlie Code Napoleon ; and in Saxony, which had its own code, 
published in In criminal law and procedure there was an 

equal variet}'. In one district was trial by jury in an open court ; 
in another the old procedure by written pleadings before a judge, 
in many districts, especially in Mecklenburg and some of the 
Prussian provinces, the old feudal jurisdiction of the manorial 
courts survived. 

The constant cl>anges in the law' made by current legislation 
in the ciifTerent states really only added to the confusion, aiul 
though imperial laws on tliose points with wliich the central 
government was qualified to deal superseded the state laws, it is 
obvious that to pass occ^isional acts on isolated points w'onkl 
have been only to introduce a further element r)f coinpHcation. 
It was therefore convenient, so far as was possible, to allow 
the existing system to continue until a full and complete code 
dealing with the whole of one department of law could be agreed 
upon, and thus a uniform system (superseding all older legislation) 
he adopte<l. Legislation, therefore, lias generally take n the form 
of a series of elaborate codes, each of which aims at scientific 
completeness, and furtluT alterations iia\ e been made by amend- 
ments in the original code, 'flie whole w'ork has been similar in 
( haraetcr to the codification of hVench law under Napoleon ; 
in most matters the variety of the older system has ceased, and 
the law of the empire is now comprised in a limited number of 
codes. 

A bi’ginning had liecn made- before the foundation of the 
empire; as early as i(S()i a common code for trade, commerce 
and lianking had been agreed upon by the slates included in the 
tlermaiiic (bnfederation. It was adopted by the new' ooniedera- 
lion in iSbc). In iS<^7 it was replaced by a new code. In i86g 
the criminal law hud been codified for the North German ( on- 
federal ion, and in 1870 tiiere was passed the Geiverheorduun^, 
an elalnirate code lor the regulation of manufactures and the 
ri'lations of masters to workmen. 'I’hese were iiK'luded in the 
law of the empire, and the work w'as vigorously continued. 

In I <871 a commission was appointed to draw* up regulations 
for civil and criminal procedure, and also to frame regulations 
for the organi/at ion of the law courts, 'fhe draft code v)f civil 
procedure, which was published in December 1872, introduced 
many important reforms, especiallv by substituting public and 
verbal ptxK'edurc for the older German system, under which the 
proceedings were almost entirely carried on by written documents, 
it was very well received. The drafts for the other two laws 
were not so siicccMsful. rrotests, especially in South Germany, 
were raised against the criminal procedure, for it was proposed 
to alxdish trial by jury and substitute over the whole empire the 
Prussian system, and a .sharp conflict arose as to llie method of 
dealing with the press. Alter being disc'ussed in the Reichstag, 
all three ])rojec;j:s were referred to a special commission, wdiich 
after a year reported to the diet, having eom])Ietely remodelled 
tlie two latter laws. After further ameiulment they were 
eventually acccpUxl, and became law in 1877. 15y these and 
other supplementar) laws a uniform system of law' ('ourts was 
establislied throughout the whole empire ; the po.sition and pay 
of the judges, the regulations regarding the position of advocates, 
and costs, w'cre uniform, and the procedure in ever\' stale was 
identical. 'IV) complete the work a supreme court of appeal was 
establisht'd at Leipzig, w'hich was competent to hear ap|veals 
not only from imperial law, hut also from that of the individual 
states. 

By the original constitution, the imperial authorities were 
only qualilied to deal with criminal and commercial law : the 


whole of the private law, in which the variety was greatest, 
was withdrawn fn)m their cognizance. Lasker, to remedy this 
defect, proposed, therefore, an alteration in the constitution, 
which, after being twice carried against the opposition of the 
Gentre, was at last accepted by the Bundesrat. A commission 
was then appointed to draw up a civil code. They completed 
the w'ork by the end of 1887 ; the draft which they then published 
was .severely criticized, and it was again submitted for revisit>n 
to a fresh commission, which reported in 1895. In its amended 
form this draft was accepted by the Reichstag in i8g6, and it 
entered into force on the 1st of January' igoo. 'fhe new (!ivil 
('ode deals with nearly all matters of law, but excludes those 
concerning or arising out of land tenure and all matters in which 
private law comes into connexion with puiblic law ; for instance, 
the position of government officials, and the police : it excludes 
also the relations of master and servant, which in most points 
arc left to the control of individual states. It was accomjranied 
by a rev ision of the laws for trade and banking. 

Equal in importance to the legal was tlir commercial reform, 
for this was the condition for building up the material pro.spcrity 
of the country. Germany was a poor country, but the 
poverty was to a great extent the result of political 
causes, ('omm unication, trade, manufactures, were niorm, 
impeded by the political divisions, and though the 
establishment of a customs union liad preceded the foundation 
of the empire, the removal of other barriers required imperial 
legislation. A common system of weights and measures was 
introduced in 1868. 'J'he reform of the currency was the first task 
of the empire. In 187 j Germany still had seven different systems; 
the most important w'as the Thalcrimd the 6Vo.sr/;cw, which pn- 
vailed ov'cr most t)f North Germany, but even within this there 
I were considerable local differences. 'I'hroiighout the whole of 
the south of Germany and in some North German states th(‘ 
guklen and kreuzer prevailed. 'I'hcn there were, other systems 
in Hamlvtirg and in 3-lremen. Everywhere, except in Bremen, 
the currency was on a silver basis. In addition to this each 
state had its own paper money, and there w’ere over 100 banks 
with the right of issiiinu bank-notes according to regulations 
which varied in each stale. In 1871 a common system for the 
whole empire was established, the unit being the Mark (=- n Jd,), 
which was divided into a hundred Pfemti^e : :i gold currency 
was introduced (Do ppePKrouen^ 20 M.\ Krovcn~\o M.) : 
no more silver was to be coined, and silv er was made a legal 
lender only up to the sum of twenty marks. The gold required 
for the introduction of the nc'w* coinage was provided from the 
indemnity paid by J'Vance. Great r|uantities of thalers, which 
hitherto had been the staf>le of the currency, were sold. The 
right of coinage was, however, left to the individual states, and as 
a special concession it was detennined tliat the; rulers of tlie states 
should be pennilted to have their head placed on the reverse of 
the gold coins. All paper currency, except that issued by the 
empire, ceased, and in 1873 the I Russian Bank was converted 
into the Imperial Bank (Reichsbank). 

( losely connected with the reform of the currency and the 
codification of the commercial law was the reform of the bank- 
ing laws. Here the tendency to substitute uniform 
imperial laws for state law's is clearly seen. Before 
1870 there had been over 100 banks with the right of 
issue, and the conditions on whic'h tlu* privilege was grante'd 
varied in each state. By the Bank .\ct of March 1,4, 1875, 
which is tlie foundation of the existing system, the right of 
granting the privilege is transferred from the governments of 
the states to the Bundesrat. The existing banks could not be. 
deprived of tlie concessions they had received, but unless they 
suhmittetl to the regulations of the new law their notes w'ere not 
to be recognized outside the limits of the state by which the 
concession had been granted. All submitted to the conditions 
except the Brunswick Bank, which remained outside the banking 
system of the empire until the Bank Act of June 5, 1906, 
vyas passed, when it surrendered its right to issue notes- The 
experience of Germany in tliis matter has been different from 
that of England, for nearly all the private banks have now 
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surrendered their privilege, and there remain only five banks, 
including the Rcichsbank, which still issue bank notes. The other 
four are situated in Bavaria, Saxony, Wiirttemberg and Baden. 
The tt)tal note-issue was fixed by the law of 187 5, a proposal being 
assigned to each hank. Any part of this issue assigned to private 
banks which might be withdrawn from circulation, owing to a 
deficiency in the legal reserve funds, was to be transferred to the 
Rcichsbank. The result has been the tendency of the latter 
gradually to absorb the whole note-issue. By the law of igob 
the Rcichsbank was authorized to issue 20 M. and 50 M. notes. 
Treasury' notes {l^nchs-Kassens rheme) for these amounts were 
no longer to be issued ; but the state reserved the right to 
circulate notes of the value of 5 M. and 10 M. 

The organization of the imperial post-office was carried out 
with great success by Ilcrr von Stephan who remained at 
the head of this department from its creation till his death in 
iSgy. Propo.sals were also made to Bavaria and Wiirttemberg to 
surrender their special rights, but these were not accepted. 

I'hc unification of the railways caused greater diflicultics. 
Nearly every stale had its own system : there was the greatest 
variety in the methods of working and in the tariffs, and 
wa^s. through traffic, so important for the commercial 
prosperity of the country, was very ineffective. Jn Baden, 
Wiirttemberg and Hanover the railways were almost entirely 
the property of the slate, but in all other part.s public and private 
lines existed side by side, an arrangement which secm(‘d to 
combine tlie disadvantages of both systems. In 1871 thrc(‘- 
r|uartcrs of the railway lines belonged to j)rivate companies, 
an<l the existence of these powerful private cor[)orati<»ns, while 
they were defended by many of the Liberals, was, aca)rding to 
the national type of thought, something of an anomaly. Bis- 
marck always attached great importance to the improvement 
of the railw'ay service, and he saw that uniformity of working 
and of tarifils was ver)” desirable. In the constitution of the 
cmf)irc he had introduced scv(Tal ckuif.es dealing with it. I'he 
independent administration of its lines by each state w^as left, 
but the empire r<‘cei\ecl the pow'er of j(‘gislatin on raihvay 
matters ; it could build line.s necc.ssary for military purposes 
even against the wish of the stile in whose teiritory they lav. 
and the slates bound themseK es to administer tlieir lines us purl 
of a common system. In order to carry out the.se clau.ses a law 
was passer! on the 27th of June 1S73 creating an imperial railway 
ollice (JveirliseisenbahJiafHt) for the purpose of exercising a general 
control over the railways. 'I'his office has done much in 
the matter of unifying the systems of variou.s railways and of 
regulating their relations to tlie military, postal and telegraph 
(»rgani/ations ; it also look a leading part in the framing of the 
international laws regarding goods traffic ; but the imperial 
code of railway law wliich it drafted has never been laid before 
the Reichstag. It (‘fleet ivcly controls only the pri’.atcly owned 
lines in Rru.ssia. Vet, in setting it uj), Ilismarck had in mind 
the ultimate acquisition of all the railways by the empire. Ho 
found, however, that it was impossible to carry any Bill entori'mg 
this. He therefore determined to begin by tran.sfcrring to the 
imperial autliorily the Rrussian .state railways : had he been aide 
to carry this out thy infliience of the imperial railways would 
have been so great that they would gradually haw absorbed 
those of the other statics. 'I’he Bill was carried through the 
rriissian parliament, but the ojiposition aroused in the other 
states was so great that he did not venture even to introduce' 
in the Bundesrat a law (^mpowenng tlie empire to accpiire th(^ 
Prussian railw'ays. In many of the state parli.aments resolutions 
were carried i)rotcsting against the system of imperial raihvays, 
and frotn that time the preservation of the local railway managt'- 
ment has been the chief object tow'ards which, in Saxony, Bavaria 
and Wiirttemberg, local feeling has been directed. The only 
imperial railways are those in ALsiicc-Lorraine. 

The result of the legal reform and otlier laws has been greatly 
to diminish the duties of the state governments, for every new 
imperial law permantoUly deprives the kx^al parliaments of part 
of their authority. Generally there remains to tliem the control 
of education and religion — tljcir most important diilV' - police, i 


all questions connected with land tenure, kxal government, 
the raising of direct taxes, and, in the larger stales, the manage- 
ment of railways. The introduction of workmen's insurance, 
factory legislation, and other measures dealing with the condition 
of the w'orking classes by impc'rial legislation, was at a later 
period still further to limit the scope of state legislation. 

Meanwhile the government was bu.sy perfecting the administra- 
tion of th(‘ national defences. From the war indemnity large 
sums had been expended (jn coast defence, on fort ifica- 
tions and on replacing the ec|iiipment and stores 
destroyed during the war. A special fund, prodiu'ing 
annually about a million pounds, was pv* aside, from 
which pensions to the wounded, and to the widows and orphans 
of those who had fallen, should provided. It was also desir- 
able to comph'te the' military organi/atioii. It must be n'lnem- 
bered that technic'ally there is no (ierman army, as the^re is no 
German minister of war. E.ach state, liowcver small, maintiiins 
its own contingent, subj(‘Ct to its own prinee, w'ho has the right 
and the obligalitm of administering it according to the provisions 
of the treaty by wdiieh he entcTcd the federation. Practically 
they are clostdy tied in evcr\' dcUiil of military organization, 
'rhe whole of tlu' IVussian military system, ini'liiding not only 
the ohligalum to n*ilitiiry siTvic’c, hut the rules for reerniting, 
organization, drill and uniforms, has to be followed in all the 
states; ; all the contingents arc under the command of the (niperor, 
and the snldit rs hav(‘ to .swear ohediem e to him in addition to thi* 
oath of alli‘giance to their own sovereigm. It is therefore not 
.surprising that. ha\mg so little freedom in the i‘\ercisc of their 
(‘ommanu, all the priiui's and Irce cities (with the exception of 
the three kings) arrangi'd .sepiirate treaties with the king of 
Prussia, transferring to him (exeept lor c(*rt:)in formal rigjits) 
the administration of their contingents, \vhi(‘h are thereby 
dchr ilely incorpemated in the JVussian army. 'Phe first of the^e 
tn^aties w'as arrangred wftfi vSay(*-(’obnrg Gotha in 1861 ; those 
wdth the other North German states followed at .sliort iriterviils 
after 1866. I'he last was that w'ith Brunswick, which w;is 
arrangerl in i8S> : J)uke William bar! always n'fnsed to siirreiulc r 
the .separate exist-Tiee of bis an- v. Owing to the local onraniza - 
lion, this does not prev<*nt the conlingenl of each state Irmn 
preserving its separate idem it\ : it is stationed in its own distrif t , 
each .static contributing .so many n‘gimcnts. 

In 1872 a common svsleiu of military jm*isprn(icnc(^ w'as 
iinrodiiced lor the wdiole empin* ex(‘ept Bavaria (a icviscd cod-- 
of pnx*edure in milituTV' courts was accepted by Bawaria 
in i8g8); finally, in Fel'miarv 1874, an imp(»rtant 
law^ was laid belori' the Reichstag codilying tin* 
administrative rules, 'fhis supersedt'd the complicaled sy^^tem 
of laws aiul roval ordinances wdiich had jk i iiinulated in Prussia 
during the litlv years that had chipped sini'e the svslem of shoit 
service had been introduced : the apg>lica.i ion to other states 
of course made a clearer statemrnt of lh(‘ laws desirable. Most 
01 tills was acccjited without opposition or debate. On one clause 
a serious constitutional conflid arose. In 1S67 the ptacc* 
e.stablislimenl had been provisionally fixed by tlie constitution 
at I % ol the population, and a sum of 225 thalers i.Ss ) 

had Ix'en voted for e.'u h soldier. Tins arrangement haci in 1871 
been again continued to the end of 1874, and the peace estab- 
lishment fixed at 401. 650. 'Phe new law w(Rild have made this 
permanent If this had Iwen done tht‘ jiower of the Reicluslag*^ 
over the administration W'oiild ha\e been seriously wt'akened ; 
its assent would no longer have been r<i(|nired for either the 
number of the army or the imniey. 'Phe government attached 
;(real irnportam t: to the clause*, hut the (Vntre and the l.ibcral 
parties combined to llirow^ it out. A disastrous struggle was 
averted by a compromise suggested by Bennigs(‘n. The numbers 
were fixed for the next .seven years (the so-called Septennnt ) : 
this was accejited by the government, and carried against the 
votes of the Centre and some of the I’rogressives. On this 
occasion the Fortschrittpartei, already much diminishc'd, split 
up into two sections. 'Phe principle then established ha.s since 
lieen maintained ; the periodical votes on the army have become 
the occasion for formally testing the strength of the Government. 
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Tlie influence of Liberalism, which served the government so still exists, is popularly known as the Kanzlei or Pulpit-para- 
well in this work of construction, brought about also the conflict graph.) It was of course opposed by the ('entre, who declared 
with the Roman Catholic Church which distracted that the Reichstag had no right to interfere in what was after 
AiioipA* Germany for many years. The causes were, indeed, all a religious question, and the Bavarian Opposition expressed 
partly political. 'I’he Ultramontane party in Austria, much indignation that their go\crnment should turn for help 
France and Bavaria had, after 1866, been hostile to Prussia ; to the Protestants of the* North in order to force upon the 
there w'as some ground to fear that it might still succeed in ('atholics of Bavaria a law which they could not have carried 
briiiging about a (Catholic coalition against the empire, and in that state. 

Bismarck lived in constant dread of pAiropean cojilitions. 'I'he For twenty years the Old Catholics continued to be a cause 
Polish sympathies of the Chun'li in Germany made him regard of contention in Bavaria, until the struggle ended in the victor}’ 
it as an anti-(ierman power, and the formation of the Catliolic of the Ultramontanes. In 1875 the j)arliament which had been 
faction in parliament, supported l^y Poles and Hanoverians, elected in i860 for six years came to an end. In order to 
appeared to justify his apprehensions. But besides these rea.sons strengthen their position for the new elections, the Liberal 
of state there was a growing hostility between the triumphant ministry, who owed their position chiefly to the support of the 
National parties atid the Ultramontanes, who taught that the king, by royal ordinance ordered a redistribution of seats. By 
pope was greater than the emperor and the (!hurch than the the constitution this was within their power, and by clever 
nation. The conflict had already begun in Baden. As in every manipulation ot the constituencies they brought it about that the 
other country, the control of the schools was the chief object Ultramontane majority v. as reduced to two. It does not appear 
of contention, but the government also claimed a control over that tliis change represented any change of feeling in the majority 
the education and training of the clergy. With the formation of of the people. The action of the government, however, caused 
the empire the conflict was transferred from Baden to J^russia, great indignation, and in a debate on the address an amendment 
where there had been for thirty years alisolute peace, a peace was (‘arried petitioning the king to dismiss his ministry. 'They 
gained, indeed, by allowing to the Catholics complete freedom : offered their resignation, but the king refused to accept it, 
tlie Brussian constitution ensured them absolute liberty in the publicly expressed his confidence in them, and they continued in 
managemeiil of ecclesiastical affairs ; in the ministry for religion ollice during the lifetime of the king, although in 1881 the growing 
and education there was a separate department for Catholic reaction gave a (onsiderable majority to the I’ltramontane 
affairs, and (ow'ing to the influence of the great family of the parly. After the death of the king the prince-regent, laiitpold, 
Rad/.iwills) they enjoyed considerable power at court. still retained the old administration, but several concessions 

T'he latent opposition was aroused by tlie Vatican decrees, were made to the (‘atholics in regard to the schools and iinivcr- 
A small number of ( atholit including several men of learning sities, and in i8go it was decided that the claim of the Old 
and distinction, refused to accept Papal Infallibility. Catholics to be regarded oflicially as members of the C'hurch 
Cathoncs. ^ encouraged by the Bavarian court, which* should no longer be recognized. 

maintained tlie Febronian tradition and wus jealous Meanwhile at Berlin petitions to the Reichstag demanded the 
of any encroachment of the Pajiacv (see Fkhronianlsm) ; but expulsion of the Jesuits, and in 1872 an imperial law to thi,s 
besides this the Protestants throughout (iermany and all effect was carried { this was again a serious interference 
opponents of the Papacy joined in the agiUition. They made it with the control over n*ligioiis matters reserv'ed to 
theoccasion for an attack on the Jesuits : even in 1S69 there had the states. In Prussia the government, having delennined to 
lieen almost a riot in Berlin when a chapel belonging to a religious embark on an anti-('atholic policy, suppressed tlic (atholic 
order was opened there. During 1870 and 1871 meetings were division in the ministry, and appointed a new' minister, Falk, 
held by the (hisLavus Adolphus Verein, and a great i^rotostant a Liberal lawyer of uncompromising character. A law was 
conference was called, at which resolutions were passed demand- carried placing the insjieclion of schools entirely in the hands of 
ing the expulsion of the Jesuits and ( ondonining the Vatican the state ; liitherto in many provinces it had belonged to the 
decrees. As the leaders in these meetings were men like Virehow clergy, C-utholic or Protestant. I’his was followed by the measures 
and Blunlschli, who had been lifelong opponents of ('atholicism to which the name really applied (an expn,ssiun used 

in e\'ery form, the result was disastrous to the liberal parly first by Virchow to imply that it was a struggle of principle 
among the Catholics, for a Liberal ('atholic would appear as tlie between the teaching of the Church and that of modern society), 
ally of the bitterest enemies ol the C'hurch ; whatever possibility They were measures in which the state no longer, as in the school 
of success the Old Catholic movement miglit have had was inspection law or in the introduction of civil marriage, defended 
destroyed by the fact that it was supported by those who its prerogatives against the Church, but assumed itself a direct 
iivow'edly wished to dcstro}' the influence of C'atiiolicism. No ccrntrol over ecclesiastical matters. 

bishop joined it in (ierman\’ or in Austria, and few priests, lliough At the end of 1872 and the beginning of 1873 Talk laid before 

the govcriiinents were ready to protect them in the enjoyment the l*russian Lower House the draft of four laws. Of these, one 
of the privileges secured to ('atholics, and to maintain them in the forbade ministers of religion from abusing ecclesiastical pimish- 
use of the temporalities. There was no great following among ment ; the second, which was the most important, introduced a 
the people ; it was onl}' in isiilated places that priests and con- law* already adopted in Baden, that no one should be appointed 
gregation together asserted their rights to refuse to accept the to any office in the C'hurch except a German, who must have 
decrees of the ('hurch. Without the help of the bishops, the received his education in a Cierman gymnasium, have studied 
leaders had no legal Liasis ; unsupported by the people, they for three years in a German universily, and liave passed a state 
were generals without an army, and the attempt to use the examination in philosophy, history, (German literature and 
movement for 'political purposes failed. classics : all ecclesiastical seminaries were placed under the 

None the less this was the occasion for the first proceedings control of the state, and all seminaries for boys were forbidden, 
against the Catholics, and curiously enough the campaign began Moreover, every appointment to an ecclesiastical lx;neficc was to 
in Bavaria. The archbishop of Municli had published the be notified to the president of the province, and the confirmation 
N'atican decrees without the Regium placet um, which was re- could be refused on the ground that there were tacts which could 
(juired by the constitution, and the government continued to .supportlheassumptionthat the appointment w'ould be dangerous 
treat Old Catholics as members of the I'hurch. In the con- to public order. The third law appointed a court for trying 
troversy which ensued, Lutz, the chief member of the ministr}’, ecclesiastical offences, to w’hich was given the right of suspending 
found himself confronted by an Ultramontane majority, and the both priests and bishops, and a fourth determined the procedure 
priests used their influence to stir up the people. He therefore necessary for those who wished to sever their connexion with the 
turned for help to the imperial government, and at his instance Roman Catholic Church. 

a clause was added to the penal code forbidding priests in their As these laws were inconsistent with those articles of the 

official capacity to deal with political matters. (This law, which Prussian constitution which guaranteed to a religious corporation 
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the independent management of its own affairs, it was therefore 
necessary to alter the constitution. This was done^ and a later 
law in 1875 repealed the articles altogether. 

The opposition of the bishops to these laws ^vas supported 
even by many Protestants, especially by the more orthodox 
Lutherans, who feared the effect of this increased subjection 
of all churches to the state ; they were opposed filso by the 
Con.servative members of the Upper House. All, however, was 
unavailing. Bismarck in this case gave the Liberals a free hand, 
and the laws eventually were carried and proclaimed on the 
T s'th of May 1873 ; hence they got the name of the May laws, by 
which they are alwa>'s known. The bishops meanwhile had 
held a meeting at Fulda, at the tomb of St Boniface, whence 
they addressed a protest to the king, and declared that they 
would be unable to recognize the laws as valid, 'i’hey were 
supported in this by the pope, who addressed a protest personally 
to the emperor. The law's were put into force w'it h great .severity. 
Within a year six Prussian bishops were inipri.soned, and in over 
1300 parishes the administration of public worship w^as suspended. 
The first sufferer w'as the cardinal archbishop of Posen, Count 
T.,edochowski. He refused to report to the president of the 
province appointments of incumbents : he refu.sed also to alknv 
the government commissioners to insj)ect the seminaries for 
priests, and when he was summoned Indore the new' court refused 
to appear. He was then depriv ed of the teinporalit ies of his ofhee ; 
but the Polish nobles continued to support him, and lie continued 
to a('t as bishop. Heavy fines were imposed upon him, but he 
either could not or would not pay them, and in March 187.^ 
he w’as condemncjd to imprisonment for two years, and rlismisscd 
from liis bishopric. 'J'he hishop of 'frier, the archbisfiop of 
Cologne, and other bishops soon incurred a similar fate. 'J'hese 
measures of the government, however, did not succeed in winning 
ov'or the ('atholic population, and in lh(‘ elec tions for the Reich.s- 
tag in January 187.1 parly of ihc (\ntre incrca.sed in number 
(nun 83 to ()i ; 1,443,170 votes wcio received by ibem. In 
Bavaria the intramontanes w'on a complete vii'torv over the 
more moderate ('atholics. 'The Prussiaii government jiroceeded 
to further measures. Ac'cording to the onlinary practice towards 
parties in opposition, jiublic meetings w’cre Imiken up on the 
smalle.st pretenc'c, and numerous pro.secutions for insult to 
government orhcials (Heamleuhrlriflif^UH^) were brought against 
members of the jiarty, Tlic ( ulholic agitation W'as, however, 
carried on witli increased vigour throughout the whole empire ; 
over a hundred ncwsjiapers were founded (three years before 
there had lieen only about six Calliolic papers iu the whole of 
(jermany), and great numliers of pamjihlets and other j>()lernie.id 
works were published. The bishops from their jirisons continued 
to govern the dioce.ses ; for this purpose they ajipointed repre- 
sentatives, to whom they transferred their riglits as ordinar}' 
and .secretly authorized priests to celebrate services and to 
jierform the other duties of an incumbent, 'lb meet this a 
further law' was passed in the Prussian parliament, forbidding 
the exc'rcise of ecclesiastical offices by unauth<»rized persons, 
and it c-ontained a jirovision that any one who had been convicted 
under the law' could be deprived of liis rights of citizemship, 
ordered to live in a jiarlicular district, or even expelled from the 
kingdom. The result was that in numerous parishes the police 
were occupied in searching for the priest who was living there 
among the peojile ; although his habitation was known to 
hundreds of people, the police .seldom succeeded in arn*sling him. 
Bismarck confes.ses that his doubts as to the wisdom of this 
legislation were raised by the picture of heavy but honest 
gens d'armes pursuing light-footed priests from house to house. 
This law was followed by one authorizing the government to 
suspend, in every diocese where the bishop continued recalcitrant, 
the payment of that contribution to the Roman Catholic Church 
w'hich by agreement had been given by the state since 1817. 
The only result of this was that large sums were collected by 
voluntary' contribution among the Roman Catholic population. 

'The government tried to find priests to occupy the vacant 
parishes ; few' consented to do so, and the SiaatskathoUken who 
consented to the new laws were avoided by their parishioners. 
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Men refused to attend their ministrations ; in some cases 
they were subjected to what was afterwards called boycotting, 
and it was said that their lives were scarcely safe. Other 
laws excluded all religious orders from Prussia, and civil marriage 
W’as made compulsory ; thi.*? law, which at first was confined 
to Prussia, was aflerw'ards pas.si'd also in the Reichstag. 

These law's w'erc all peculiar to Prussia, but similar legi.slation 
was carried out in Baden and in Hesse, w'hcrc in 1871, after 
twenty -one years of office, the particularist and (bn.scrvative 
government of Dalwigk ^ had come to an end and after the 
interval of a year be(*n succeeded by a J iberal ministry. In 
Wiirttemborg alone the government continued to livt* peaceably 
with the bishops. 

The government had used all its resources ; it had alienated 
millions of the people : it had raised up a rompaci party of nearly 
a hundred menilx^rs in parliament. The attempt of the Liberals 
to subjugate tlie (luirch bad gi\’en to the Papae)' gr(‘ater power 
than it had had since the time of Wallenstein. 

The oc(‘lesiasti(‘ai legislation and other J.ibcral measures 
completed the alienation between Bismarck and the Conserva- 
tive.s. In the l*russian jiarliament seventy-three /fgaction 
members broke off from the rest, calling them- axain»t 
.selves tlie “old (bnservatives “ ; they used their Liberah 
position at court to intrigue against him, and hoped to 
bring about his fall : C'ount Arnim (q.v.) w'as looked upon as his 
successor. In 1876, however, the party in Prussia reunited on 
a programme which demanded the maintenance of the (‘hrislian 
chfiracter of the .schools, cessation of the Kiiltiukainpf. limitation 
of economic liberty, and repression of social democracy, and this 
was ai’iTpted also hv (he ('onservatives in the Reichstag, 'i'his 
reunion of the (bnservali\’es became the nucleus ol a great 
reaction against iuberalism. It w’as not confined to any one 
dejtartment of life, but included Protection as against Free trade, 
.State Socialism a.s against individualism, tlic defence of religion 
as against a separation of (‘hureh and State, increased stress 
laid on the monarchical character of the .slate, continued increase 
of the army, and colonial expansion. 

I’he causes of the change in public opinion, of which this w-as 
to Ik* the beginning, are too deeji-.seated to he discussed here. 
We must note that it was not peculiar to (lerniany ; it w’as yiart 
of that great reaction again.st Liberal doctrine which marked 
the last (jiiarlcr of the iplli century in so many ('ountrie.s. In 
(icrmany, however, it more rapidly attained political importance 
than elsewhere, beeaii.se Bismarck used it to earr}' out a great 
change of policy. He liad long been dissatisfied with liis position. 
He W’as much emlxirrassed by the failure of his ecclesiastical 
policy. 'The allianc'e with the Libc^rals had always been hall- 
hearted, and he wi.shed to regain his full freedom ol tu lion ; he 
regarded as an uncontrollable bondage all supjiorl tliat was not 
given unconditionally. The alliance had been of the nalure of a 
limited eo-oi)eration between two hostile powers for a definite 
object ; there had always been suspicion and jealousy on either 
side, and a rupture had ollen been imminent, as in the debates on 
the military bill and tlie law relorm. Now that the immediate 
object had l>een attained, he* wished to pa.ss on to other projects 
in which they could not follow him. lYilitical unity had beem 
firmly established ; he desired to use the w’hole power of the 
imperial government in developing tlv* material resources of the 
country. In doing this he placed himself in oppcjsition to both 
the financial and tlic economic doctrines of the Lilierals. 

The new period w'hieh now’ begins was introduced by some 
alterations in the official organization. Hitherto almost the 
w’holc of the internal busines.s had been conrcnlraled 
in the imperial chancery (Reichskanzleramt), and chaages. 
Bismarck had allowed great freedom of action to 
Delbriick, the head of the office. Delbriick, however, had resi^jned 
in 1876, justly fore.seeing lliat a change of policy was imminent 

* Reinhard Karl h'nedricli von Dalwigk (1802-1880). Tli<nigh a 
Dutheraii, he liacl been acnisecl in 1854 of an c*xce.‘^.sive Mitiscrviencv 
to the Roman Catholic (*hurch. He was re.sponsibh^ for (lie policy 
which threatened I0 involve the grand-duchy of ile.sse in lh<‘ faU* 
of the Electorate in i8b0. But it was due to his diplomat k skill 
that I^pptT Hesse was saved for the grand-.liike. 
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in wliirh he could no longer co-operate with Bismarck. The work 
of the oflTice was then divided between several departments, 
at the licad of each of which was placed a separate official, the 
most important rec eiving the title of secretary of state. Bis- 
marck, as always, refused to appoint ministers directly re- 
sponsible either to the emperor or to parliament ; the new officials 
in no way formed a collegiate ministry or cabinet. He still 
retained in his own hands, as sole responsible minister, the 
ultimate control over the whole imperial administration. The 
nujre important secretaries o£ state, however, are political 
oirK'ials, who are practically almost solely rc;sponsible for their 
department ; they sit in the Bundesrat, and defend their policy 
in the Reichstag, and they often have a seat in the Prussian 
ministry. Moreover, a la\v of 1878, tlie occasion of which was 
Bismarck’s long absence from Berlin, empowered the chancellor 
to appoint a substitute or representative (Stellvcrlreter) cither 
for the whole dutii’s of his office or for the affairs of a particular 
department. The signature of a man who holds this position 
gives legal validity to the acts of the emperor. 

This reorgaai/ation was a sign of the great increase of w^ork 
which liad treacly begun to fall on the imperial authorities, and 
was a necessary step towards the further duties which Bismarck 
intended to impose upon them. 

Meanwhile the relations with the National Liberals reached 
a crisis. Bismarck remained in retirement at Varzin for nearly 
a year ; before he returned to Berlin, at the end of 1877, he was 
visited by Bennigsen, and the Liberal leader was olTered tlie post 
of vice-president of the Prussian ministry and vice-president 
of the Bundesrat. The negotiations broke down, apparently 
because Bennigsen refused to acct‘pt office unless he received a 
guarantee that the roastitutioiial rights of the R(‘i<^hstag should 
be respected, luid unless two other members of the party, Forcken- 
beck and Stauffenberg, were given office. Bismarck would not 
assent to these conditions, and, even if lie had lieen willing to do 
so, could luirdly have; overcome the prejudicc.< of the emperor. 
On the other Jiaud, Bennigsen refused to accept Bismarck’s 
proposal for a state monopoly of tobacco. .From the beginning 
the negotiations were indeed doomed to failure, ior what Bismarck 
appears lo have aimed at was to detach Bennigsen from the rest 
of his party and win liis support for an anti-Liberal policy. 

liie session of 187S, therefore, opened with a leeling of great 
uncertainly. 'I’lic Liberals were very suspicious of Bismarck's 
intentions. Proposals for new taxes, especially one on 
after%T 8 tobacco, were not carried. Bismarck took the oppor- 
' tiinity of avowing that his ideal was a monopoly of 
tobacco, and this statement was folhwved by the resignation 
of (lamphausen, minister of finance, it ivas apparent that 
there was no ])rospcct of his being aide to carry through the 
great linaucial reform which he contemplated, lie was looking 
about for an opportunity of appealing to the (ountry on some 
(juestion which would enable him to free himself from the control 
of the Liberal majority. 'I'lic popular expectations w'cre ex- 
pressed in the saying attributed to liim, that he would “ cru.sli 
the Lilicrals against the wall.” The ojiportiinity wiis given by 
the Social DemocraUs. 

The constant increase of tlie Social Democrats had fur some 
years caused much uneasiness not only to the government, 
but also among the midille classes. The attacks on 
national feeling, the protest against the war of 1870, 
craty" 1 '^^^ sympathy expressed for the Commmianls, had 
offended the strongest feelings of the nation, especially 
as the language used w'as often very \'iolent ; the soldiers were 
spoken of as murderers, the generals as cut-throats. Attacks 
on religion, though not an essential part of tl\e party programme, 
wTre common, and practically all avowed Social Democrats 
were hostile to ('hristianity. These qualities, combined wuth the 
open critici.sin of the institutions of marriage, of monarchy, 
and of all forms of private property, joined to the deliberate 
attempt to stir up class hatred, w’hich was indeed an essential 
part of their policy, caused a widespread feeling that the Social 
Democrats were a serious menace to civilization. They were 
looked upon even ly many Liberals as an enemy to be cruslicd ; 


much more was this the case with the government. Attempts 
liad already been made to cl leck the grow th of the party . Charges 
of high treason were bi ought against some. In 1872 Bebel and 
Licblmccht were condemned to two years’ imprisonment. In 
1876 Bismarck proposed to introduce into the Criminal Code a 
clause making it an offence punishable with two years’ imprison- 
ment “ to attack in print the family, property, universal military 
service, or other foundation of public order, in a mariner wliich 
undermined morality, feeling for law, or the love of the Fallier- 
land.” The opposition of the Liberals ])revented this from being 
carried. Lasker objected to these “ elastic paragraphs,” an ex- 
pression for wliich in recent years there has been abundant use. 
The ordinary law was, however, sufficient greatly to harass the 
Socialists. In nearly every state there still existed, as survivals 
of the old days, laws forbidding the union of different political 
associations with one another, and all unions or associations of 
working men which followed jxilitical, socialistic or communistic 
ends. It was fjossible under these to procure decisions in courts 
of justice dissolving the General Union of Workers and the coali- 
tions and unions of working men. The only result was, tliat the 
mirnbcr of Socialists st('aciily increased. In 1874 Uiey secured 
nine seats in the Reichstag, in 1877 twelve, and nearly 500,000 
votes were given to Socialist candidates. 

There was tlien no ground for surprise tliat, when in April 
1878 an attempt was made on the life of the eniperor, Bismarck 
used the excuse for again bringing in a law expressly 
directed against the Socialists. It was badly drawn up uon 
and badly defended. The National Liberals refused to againai 
vote for it,and it was easily defeated. The Reichstag was 
prorogued ; six days later a man named Nobiling again 
.shot at the emperor, and this time inflicted dangerous injuries. 
Jt is only fair to say that no mil proof was brought that the 
Socialists had anything to do with cither ol these crimes, or tliat 
cither of the men was really a member of the Socialist party ; 
nevertheless, a storm ol indignation rose agi'ir.st them. 1'he 
government seized the opjiorturiity. So groat was the popular 
feeling, tliat a repressive measure would easily have been carried ; 
Bismai'ck, liovvcver, while the excitement was at its height, 
dissolved the Reichstag, and in the elections which took place 
immediately, the Liberal parlies, w!io had refused to vote for the 
first law, lost a consideralile numlier ol seals, and with them their 
control over the Reichstag. 

'j'he first use which Bismarck n^ade of the new parliament was 
to <ical with the Social Democrats. A new law' was introduced 
forbidding the spread of Socialistic opinions by books, news- 
jiapers i»r public meetings, emjiuwering the police to break up 
meetings and to suppress newspapers, 'fhe Bundesrat could 
proclaim a state of siege in any town or district, and when this 
was done any individual who was considered dangerous by tlie 
police could be expelled. The law wa.s carried by a large majority, 
being opposed only by the Brogressives and the Centre. It v/as 
applied with great .sevcrily. The wdioie organization ol news- 
jiapers, societies and trades unions was at once broken u[). 
Almost every political newspaper .supported by the party was 
suppressed ; almost all the pamphlets and books issued by them 
were forbidden j tliey were thereby at once deprived td the only 
legitimate means which they had for spreading their opinions. 
In the autumn of 1878 the minor state of siege was proclaimed 
in Berlin, although no disorders had talcen place and no resistance 
had been attempted, and sixty-seven members ot the party 
were excluded from the city. Mo.st of tliem were married and 
had families ; money was collected in order to help those who 
were suddenly deprived of their means of subsistence. Even tliis 
was soon forbidden by the police. At elections every kind of 
agitation, whether by meetings of the party or by distribution 
of literature, w'us suppre.ssed. The only place in Germany 
where Socialists could still proclaim their opinions was in the 
Reichstag. Bismarck attempted to exclude them from it also. 
In this, howTver, he failed. Two members who hod been ex- 
pelled from Berlin appeared in the city for the meeting of the 
Reichstag at tlie end of 1878. The government at once asked 
permission that tliey should be charged with breaking the law. 
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The constitution provided that no member of the House might 
be brought before a court of justice without the permission of 
the House, a most necessary safeguard. In this case the per- 
mission was almost unanimously refused. Nor did they assent 
to Bismarck’s proposal that the Rci(‘hstag .shcnild assume power 
to exclude from the House members who were guilty of mis- 
using the liberty of speech which they enjoyed there. Bismarck 
probably expected, and it is often said that he hoped, to drive 
the .Socialists into some flagrant \iolation of the kuv, of such a 
kind that it would be possible for him completely to criush them. 
This did not happen. There w’cre some members of the party 
who wdshed to turn to outrage and assassination. Most, a printer 
from Leipzig, who had been expelled from Berlin, went to 
London, where he founded the Frcthcii, a weekly paper, in which 
he advocated a policy of violence. He was thereupon excluded 
from the party, and after the assassination of the imiperor 
Alexander 11 . of Russia had to leave England for ( hicago. 
A similar expulsion befell others wdio advocated union with tlie 
Anarchists, As a w’hole, however, the party remained firm in 
()j)position to any action w'hich would strengthen the hands of 
tlieir opponents. They carried on the agitation as best they could , 
(’hicfly by distributing reports of speeches made in the Reichstag. 
A weekly paper, the Social- Democrat, w'as established at Zurich. 
Its introduction into Germany was of course forbidden, hut it 
was soon found possible regularly to distribute thousands of 
copies every week in every part of the country, and it continued 
to exist till 1887 at Zurich, and till 1890 in London, lu August 
of 1880 a congress of Socialists was held at the castle of Wyden, in 
Sw’itzirland, at wLicli about eighty members of the party met, 
discussed their policy, and separated before the police knew 
anything of it. Here it was determined that the members t.f 
the Reichstag, who were protected by their position, should 
henceforw’ard be the managing committee of the paity, and 
arrangements w'ere made for contesting the elections of iSSi. 
A similar meeting w'lis held in 188?, at (’openhagen, and in 1887 
at St Gallen, in Switzerland. Notwithstanding all the cUorts of 
the government, thougli e\ery kind of public agitation was for- 
bidden, they suc('eeded in winning twelve seats in i«SSi. 'I’lie 
law', which had obviously failed, was renewal in i<S8i : tlv* stale 
of siege w'as applied to Hamburg, Leipzig and Stettin, but all 
to no purpose ; and though the law w’us twice more renewed, 
in 1886 and in i888, the feeling began to grow that the Socialists 
wc re int)re dangerous under it than tliey had been before. 

The elections of 1878, l'»y weakening the i.iberal T)arties, 
enablt^d Bi.srnarck also to take in band the great financial reform 
which he had long contemplated. 

At the foundation of the North German (On federation it had 
been arranged that the imperial exchequer should riM'cive the 
Financial customs duties and also of excise, it 

reform. depended chiefly on the Uixes on suit, UjIxichxc brandy, 
beer and sugar. So far as tlie imperial exj)eiises were 
not co\'ered by these sources of revenue, until imperial Uix(‘s 
were introduced, the deficit had to be covered by “ matricular ” 
contributions paid by the indi\ idaal states in proportion to tlieir 
fiopiiJation. All attempts to introduce iresh imperial taxes had 
failed. Direct taxation was opposed by the governments of the 
states, which did not desire to see the imperial authorities 
interfering in those sources of revenue over which they had 
liitherto had sole control ; moreover, the whole organization 
for collecting direct taxes would liave had to be created. At 
the same time, owing to the adoption of free traiJc, the income 
from customs was continually diminishing. The result was Uiat 
the sum to be contributed by the indi\'idual states constantly 
increased, and the amount to be raised by direct taxation, 
including local rates, threatened to become greater than could 
conveniently be borne. Bismarck had always regarded this 
system w ith disapproval, but during the first four or five years he 
had left the care of the finances entirely to the special officials, 
and had always been thwarted in his occasional attempts to 
introduce a change, llis most cherished project was a large in- 
crease in the tax on tobacco, which at this time paid, for homc- 
grovyn tobacco, tlie nominal duty of four marks per hundred 


883 

kilo, (about a farthing a pound), and on inq^orted tobacco twenty- 
four marks. Proposals to increase it had been made in iSo*; 
and in 1878, and on the latter occasion Bismarck tor the first 
time publicly announced his desire for a state monopoly, a 
project W’hich he never gave iq), but for which he never w^as able 
to w'in any support. Non, however, he was able to take up the 
work. A-t his invitation a conference of the linance ministers 
met in July at Heidelberg; they agreed to a great incrciise in 
the indirect taxes, but refused to accejit the moiiopol) on tobacco. 
At the beginning of thi*. autumn session a union of 204 members 
of the Reichstag was formeil for the discussion of economic 
questions, and they accepted Bismarck's reiorm.s. In December 
lie was therefore able to Lssue a memorandum explaining bis 
policy ; it included a moderate duty, about 5 on all imported 
goods, with the except inn of raw material recpiired lor German 
manufactures (this was a return to the old Piussian principle) : 
high finance duties on tobacco, beer, brandy and petroleum ; 
and protective duties on iron, corn, cattle, wood, wine and sugar. 
'I'he whole of the session of 1870 was occupied with the great 
struggle between h'lee Trade and JTotection, and it ended with 
a decisive victor)' for the latter. On the one faction 

were the scajiorts, the chambers of commi'ice, and tl’.e 
city of Berlin, the town council vif which made itsell the ceiitie 
of die opposition, fl'he \ictory was .secured by a coalition 
between the agiicultural interests and the inanufactiireis ; 
tlie latter promised to vote lor dutie.^ on corn if the landlonls 
would support the duties on iron. In the deci.sive vote the diit\ 
on iron w;is carried by 218 to 88, on corn b\ 22(i to log. 'J he 
principle (>f protection was thus definite*!) ath^pled, though 
considerable alterations have been made from time to lime in 
the tariff. 'I’he result was that the income irom eusloms ami 
excise rose from about 230 million marks in 1878- 187^ to about 
700 millions in i8q8-]8g(;, and Bisinarek’s object in remo\ing 
a great burden iron) the stall's was attained. 

The natural course when the new source of income had been 
obtained w'uuld have been simply to rclic\'e the states of part 
or all of their contribution. 'I'his, ho\ve\er, was not 
do..e. 'Die Reirlistag raised difficulties on the con- 
stitution.il question. 'Ihc Liberals leared that il the butlonn 
goveiiiment receivid so large a. ju'iinanenl source ol 
levenue it would be iiuiepcndciU ol parliament ; the Centre, 
that if the contributions oi the stales to the imperial e\ehec|uer 
ceased, the central government would be completely indepeiuieni 
of the .states. Bismarck had to cc'ine to an agreement with one 
party or the other ; he chose the Ci'iitre, prubablv lor the reason 
that the National Liberals were themselves divided on the |)olicy 
to be pursued, and therefore their supjioit would be uncertain : 
ami he accepted an amendment, the lelcbralcd Fraii(kc^L\lc!ti 
Clause, proposed by Geoig Arbogast Lrcilu rr von Franckenslein 
(1825-1890), one (4 the leader.*^ ol the CeiiLie, by which all pro- 
ceeds of customs and the tax on lobaceo above j.30 million marks 
should be paid over to the individual states in proportion to 
tlieir population. Jvicli year a large sum would be paid to the 
states from the imperial Ireasiirv and another sum ics before paid 
bac k to meet the deficit in the fomi of stale contributions. 
From 1871 to 1879 the contriliution of the states had varied 
from 94 to (>7 million marks ; uiuU r the new system the* surplus 
of the contributions made by the stall’s over the grant by the 
imperial treasury was soon reiiuced to a very small sum, and in 
1884-1885 the payments of the empire to the stales exceeded 
the cimtrilMitions of the stale.s to the empire b) 20 million marks, 
and this exejess continued for many years ; so lliat there was, 
as it were, an actual grant in relic! of direct taxation. In Prussia, 
by the Lex lluene, from 1885 to 1895, all that sum paid to 
Prijs.sia, so far as it exceeded 15 million marks, was handed over 
to the local autiiorities in relief of rates. 'Fhe increa.sed ex- 
penditure on the navy after 1897 again i:aus<*d the contributions 
required from the states to exceed the grants to them from the 
imperial excliequer. In 1903 Baion von Stengel, wdio succeeded 
Baron von Thielmann as finance minister in this year, proposed 
tha<L the matriculur contributions of the several states, instead 
of varying as heretofore with the exigencies of the annual budget. 
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should be fixed by law. This plan, originally suggested by Dr 
von Miquel, was adopted by the Reichstag in May 1904. The 
deficits in the imperial budget, however, continued. In 1909 
the whole system of (iernian imperial finance was once more 
in th(* melting'pol, and, in spite of the undoubted wealth of the 
rountry, the conflict of state and party interests seemed to make 
it practically impossible to remould it on a satisfactory basis. 

The accepttince by Ihsmarck of the principle of Protection and 
hi^ alliance with the Catholic Centre were followed by the dis- 
ruplion of the National Liberal party and a complete 
chaugn. parliamentary situation. Already the 

Liberal ministers, Falk and Hobrecht, had resigned, 
as well as Max von Forckenbeck the president, and Staiiffenberg 
the vice-president of the Reichstag ; in their place there were 
chosen a (>)nservative, and the Catholic Baron von Francken- 
stein. The whole party had voted against the Franckenstein 
( lause, but a few days later fifteen of the right wing left the party 
and transferred their support to the government. For another 
year the remainder kept together, but there was no longer any 
real harmony or co-operation ; in 18H0 nineteen, including most 
of the ablest leaders, J.askcr, Forckenbeck, Bamberger and 
Bunsen, left the parly altogether, 'fhe avowed cause ol difference 
was ('ornmercial policy ; they were the Free Traders, but they 
uIm) justly foresaw that the reaction would extend to other 
matters. 'They took I lie name of the Lihrrale Vereini- 
iJonists. generally known as the Sezessionisten ; 

they hoped to become the nucleus of a united l.iberal 
party in which all sections should join together on the principles 
of Free Trade and constitutional de velopment. At the elections 
of 1881 they secured forty-seven seats, but they were not strong 
enough to maintain themselves, and with great reluctance 
in 1884 formed a coalition with the Progressives ( i^'rHsitmtgen)^ 
wlio had gained greatly in strength owing to the breach among 
the government parties. The\' did so reluctantly, because they 
would thereby condemn themselves to ass\ime that attitude of 
]jurely negative cTilii'ism whicli, during the great days of their 
]>rosperity, they had looked down upon with contempt, and were 
])iitting themselves under the leadership of Fugen Richter, whom 
they had long opposed. I’he new parly, the Dnitschjreisitifiige^ 
rreiain suecess ; at the election of 1884 they secured 

nige. " sixty-seven scats, a loss of thirty-nine ; they were 

subjected to all inconveniences whi('h belonged to 
4)pposition ; socially, they were boycotted by all who were 
connected with the court or government ; they were cut off from 
all hope (»f public activity, and were subjected to constant 
accusations for Hismarck Beleidigung. 'fheir only hope was in 
the lime when the er(»wn j^rinee, who had shown great .sympathy 
with them, should siu i'eed. 'fhey were popularly known as the 
crown prince’s party. Lasker soon died ; others, such as Forcken- 
bev-k and Bunsim, retired from public life, unable to maintain 
their position at a time when the struggle of class interests had 
superseded the old conflicts of principle. At the election of 1887 
they lost mtire than half their seats, and in 1893 the party again 
br()ke up. 

rhe remainder of the National Liberals only won forty-five 
seats in 1881, and during the next three years they were without 
influence on the government ; and even Bennigsen, unable to 
follow Bismarck in his new policy, disgusted at the proposals 
for biennial budgets and the misuse of government influence at 
the elections, reured from political life. In 1884 a new develop- 
ment took ])lace : under the influence of Miquel a meeting was 
held at Heidelberg of the South German members of the party, 
who accepted the commercial and social policy of the govern- 
ment, including the Socialist law : their programme received 
Jhsmarck’s approval, and was accepted by the rest of the party, 
.so that they henceforward WTre taken into favour by the govern- 
ment ; but they had won the position by sacrificing almost all the 
characteristics of the older Lilx*ralism ; the hope of a reunion 
for all the different sections which had hitherto kept the name 
of Liberal was at an end. 

These events had a veiy" unfortunate effect on the character 
of the parliament. From 1878 to 1S87 there was no strong party 


on which Bismarck could depend for support. After j88i the 
parties of opposition were considerably strengthened. Alsatians 
and Poles, Guclphs, ('lericals and Radicals were joined 
in a common hostility to the government. Parlia- reaemn. 
mentary history took the form of a hostile criticism 
of the government proposals, which was particular!}^ bitter 
because of the irreconcilable opposition of the Free Traders. 
Few of the proposals were carried in their entirety, many were 
completely lost ; the tobacco monopoly and the brandy monopoly 
were contemptuously rejected by enormous majorities ; even an 
increase of the tax on tobacco was refused : the first proposals 
for a subsidy to the Norddeutsche Lloyd were rejected. The 
personal relations of the chancellor to l^arliament were never so 
bitter. At the same time, in Prussia there w^as a tendency to 
make more prominent the power of the king and to diminish 
the influence of the parliament. A proposal to introduce 
biennial budgets was for this reason regarded with great suspicion 
by the Opposition as a reactionaiy measure, and rejected. The 
old feelings of suspicion and jealous}" were again aroused ; the 
hostility which Bismarck encountered was scarcely less than 
in the old days of the conflict. After the elections of 1881 a 
protest was niised against the systematic influence exercised 
by Prussian oflicials. l^uttkammer, who had now become 
minister of the interior, defended the practice, and a ro\^al 
edict of 4th January 1882 affirmed the monarchical character 
of the Prussian coitstitulion, the right of the king personally to 
direct the policy of the state, and re(juired those officials who held 
appointments of a political nature to defend the policy of the 
government, even at elections. 

One result of the new policy was a reconciliation with thi^ 
Centre. Now that Ibsmarck could no longer depend on the 
support of the Liberals, it would be impossible 1c» carrv 
on the government if the Catholics maintained their 
policy of opposition to all government measures, 

They had supported liim in his commercial reform 
of 1878, but by opposing the Soptennate in 1880 they had shown 
that he could not depend upon tliem. It w^as impossible to con- 
tinue' to treat as enemies of the slate a party which had supplied 
one of the vice-presidents to the Reichstag, and wliich after the 
election of i88i outnumbered by forty voles any other single 
party. Moreover, the government , which was now very seriously 
alarmed at the influence of the Social Democrats, was anxious 
to avail itself of every influence which might be used against 
them. In the struggle to regain the adherence of the working 
men it seemed as though religion would be the most valuable 
ally, and it w"as impossible to ignore the fact that the Roman 
I Catholic priests had alone been able to form an organization in 
which hundreds of thousands of working men had been enlisted. 
It was therefore for ever}" reason desirable to remedy a state of 
things by which so many parishes were left without incumbents, 
a condition the result of w'hich must be either to diminish the hold 
of Christianity over the people, or to confirm in them the belief 
that the government w-as the real enemy of Christianity. Jt 
was not easy to execute this change of front with dignity, and 
impossible to do so without forsaking the principles on which 
they had hitherto acted. Ten years were to pass before the work 
was completed. Jhit the cause of the conflict had been rather 
in the opinions of the Liberals than in the personal desire of 
Bismarck himself. The larger political reasons which had brought 
about the conflict were also no longer valid : the fears to which 
the Vatican decrees liad given rise had not been fulfilled ; the 
failure of the Carlists in Spain and of the Legitimists in France, 
the consolidation of the new kingdom in Italy, and the alliance 
with Austria had dispelled the fear of a Catholic league. The 
growth of the Catholic democracy in Germany was a much more 
serious danger, and it proved to be easier to come to terms with 
the pope than with the parliamentary Opposition. It would 
clearly be impossible to come to any agreement on the principles, 
i Bi.smarck hoped, indeed, putting all questions of principle aside, 
' to establish a modus vivendi ; but even this was difficult to attain. 

I An opportunity was given by the death of the pope in 1878. 

! I..eo XIll. notified his accession to the Pnissian government in 
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a courteous despatch ; the interchange of letters was followed 
by a confidential discussion between Bismarck and Cardinal 
Franchi at Kissingen during the summer of 1S78. The hope 
that this might bring about some agreement was frustrated by 
the sudden death of the cardinal, and his successor was more 
under the influence of the Jesuits and the more extreme parly. 
Bismarck, however, was not disi'ouraged. 

The resignation of I'alk in July 1879 was a sign of the change 
of policy ; he was succeedt‘d by Puttkaininer, who belonged to 
the old-fashioned Prussian Conservatives and hatl no sympathy 
with the Liberal legislation. The way was Jurther prepared 
by a lenient use of the penal laws. On the 24th of Fcbruar\' 1880 
the pope, in a letter to the ex archbishop of (.'oh)gne, said he was 
willing to allow clerical appointments to be notified if the govern- 
ment withdrew the obnoxious laws. In 18S0 a provisional Bill 
was submitted to parliament giving the crown discretionary' 
power not to enforce the laws. It was opposed by the Liberals 
on the ground that it conceded too much, by the Clericals that 
it granted too little, but, though carried oul> in a mutilated 
form, it enabled the priests who had bei*n ejected to appoint 
sub.'j litotes, and religious worship w.is restored in nearly a 
thousand parishes. In the elections ol 1881 l1h‘ C entre gained 
five more seats, and in 188^^ a new law was introduetd prolong- 
ing and extending that of 1881. Meanwhile a Prussian envoy 
liad again lieen appointed at the X’alican ; all but three of the 
\a('ant bishoprics were filled by agreement between the pope 
and the king, and tht; secpiestrated revenues were restored. 
Finally, in 1880, a fresh law, besides other concessions, did 
awa}' with the Kn/tur Exanivn, and exempted seminaries from 
state control. It also abolisluid the ecclesiastical (ourt, which, 
in fact, had proved t.o be almost unworkable, for no jrriests 
would appeal to it. By this, the r<‘al Ixulturkampf, the attempt 
of the state to control the intellei’t and laith ot the clergy, 
ceased. A further law of 1887 permitted th(‘ return to Prussia 
of those orders whic'h were occupied in charitable work. 

As permanent results of tlie conllicl tiierc remain only the 
alteration in the Prussian constitution and the expulsion of the 
Jesuits ; the (!cntre continued to demand the repeal ot this, 
and lo make it the price of tluMi* ''Upport of government 
measunts ; in 1897 the Bundesrat permitted the return of the 
Rcdeiuplorists, an allied order. With these exet ptions absolute 
religious peace resulted ; the (,eutre to a gn at extent succeeded 
to the position which the National Liberals lormerly held ; 
in Bavaria, in Baden, in Prussia they obtained a dominant 
position, and they became a government })arty. 

^leanwhile Bismarck, who was nrjt intimidated by the parlia- 
mentary opposition, irritating and embarrassing though it was, 
re.solutely ynuceeded with his task ol develojang the 
material resources ol the empire. In order to do so 
railways, tbe better, he undertook, iii addition to his other 
oflices, that of Prussian minister ol ( omnierce. lie 
was now able to carry out, at Itxist ])artially, hi. railway schemes, 
for he could afford to ignore Liberal dislike to .state railways, 
and if he was unable to make all the lines imperial, he could make 
most of them Prussian. The work was continued by his sut> 
cessors, and by the year 189O there remained only alxiiiL 2000 
kilometres of private railways in Pru.ssia ; ot these none excejit 
those in East Prussia belonged to companies of anv great import- 
anee. More than this, Bismarck was able to obUxiii Prussian 
control of the neighbouring states; in 1886 the Jfrun.swiek 
railways w^ere acipiired by the Prussian government, and in i8(>5 
the private lines in Thuringia. The imperial railw'ays in Alsace- 
[.orraine are managed in close connexion with the Pnessian 
system, and in 1895 important step was taken towards ex- 
tending Pru.ssian influence in the south. A treaty wits made 
between Prussia and flesse by which the two states together 
bought up the Hesse-Ludwig railw^ay (the most im]>ortant 
private company remaining in (iermany), and in addition to 
this agreed that they would form a special union for the joint 
administration of all the lines belonging to either state. What 
this means is that the Hessian lines are managed by the Prussian 
department, but Hesse has the right of appointing one director, 


and the expenses and profits are divided between the two states 
in proportion to their population. Thus a nucleus and precedent 
has been formed similar to tluit by which the Zollvereiu'wiis begun, 
and it was hc)ped that it might be possible to arrange similar 
agreements with otlier states, so that in this way a eimimon 
management for all lines might lie estiil)lished. 'fhere is, how- 
ever, strong opposition, especially in South (iermany, and most 
of the sLites cling to the separate management ol their own lines. 
P'carlul that Prussia might obtain control over the private lines, 
they have imitated Prussian polic'v and actjiiired all railways 
for the state, and much of the old opposition to IVussia is 
revived in defence ol the local railways 

A natural supplement to the nationalization of railways was 
the development of water communication. This is of great 
importance in (iermany, as all th(* chief « oal-fields and caoais 
inaiiufacturing districts- -Silesia, Saxony, Westphalia 
and Alsace — are iar removed from the sea. 'I'hc* most important 
works were the (anal Irom Dortnuind to the mouth of the Kms, 
and the Jfihde canal Iroiii the. ICms to the Elbe, which enable;. 
Westphalian coal to reach the sea, and so lo compete hetti'i* 
with English coal. In addition to this, however, a largir number 
of smaller works were undertaken, such as the (anali/alion ot 
till* Main from Fianklort to the Rhine, and a new canal Irom 
the Elbe to Liibeek. The great ship canal Irom Kiel to the Ellie, 
which w'iis begun in 1887 and completed in i8(;(), has perhaps 
even more, importance for naval tluin lor commercial purpo.scs. 
'riie Rhine, so long Llic* home ol romaiur, has become one ol the 
great aileries ol tralVu*, and lini\s ol railwaxs on both sides have 
caused small villages to Ixs-ome large towns, Th(‘ Prn.ssian 
government also planned a great scheme by which the West- 
phalian coal-lields should bt' dina tly (‘onnected with the Rhin(‘ 
in one direction and the Jdbe m the other by a canal which 
would join together Mmden, Ilano\i*r and Magdeburg. 'J’his 
would give unint(Trupt(‘d w-aler eoininuniiation Irom one end 
of the (‘oimtry lo the other, for the ICllxg Oder and Vistula an* 
idl navigable rivers connected l)y canals. 'Jhis project, which 
was a natural continuation ol Bi.sinarck's poliiy, w.is, however, 
rejeded by the Jhaissian jiarhament in i8(X). Hie opposition 
came Irom the Agrarians and extreme ( onscrvalives, who feared 
tiiat it woul(.l enable foreign corn to c(»mp(*te on b<‘tt(‘r terms 
vvilii (lerman corn ; they were also jealous of the attention pnid 
by the government to commercial enterprise m which they wen* 
not immediately interested, rhe jiroject was ugain laid In the 
goverinneiit before the Pru.ssian I au(Ita<^ on the i.^lh of April 
i(;oi and was again n jeded. In np4 it was once mon* mtro- 
dimed in the naxlilied lorm of a proposal ol a canal Irom the 
Rhine to Leine in JJanover, willi a bram h Irom Datleln to Ham, 
and also ol a canal Irom Berlin to .St(‘ttin. 'I'liis bill >v.is jiassed 


in February i(;o5. 

Equally important wa.s th(* action ol the government in 
developing ioreign trade. Tin; first .step was tlie inclusion ol 
Hamburg and Bremen in the ZollvcrciH ; lliis was 
nec'essary if (lerman maritime enterprise was to beciime 
a national and not merely a local e(»n(ern, tor the two Bremen. 
IJan.sa cities practically controlled the whole. Ioreign 
trade and (ovned three-quarters (d tlx* .ship})ing^ : but .so long 
a.s they were e.\clud(‘d Irom the ( ustoms I'nion their interests 
were more co.smoptjliian than national botli ( jlics, bul e.sfX'ci- 
ally Hamburg, were verv reluctant lo give up their piivileges and 
the comrnenial independeni'c which thev' liad enjoyed aln;(»sl 
since their foundation. As a clau.se in the ('onstiluti(»n del(*r- 
mined that they should remain outside the (aist orris I nion until 
they voluntarily offered to enter it, there was some difla ultv 
in overcoming their opposition. Bismarck, with characteristic' 
energy, propijsed to take ste.fis. hy altering tlx* jrosition ot tlx 
imperial customs stations, which would practKally destroy tlx 
commerce of Hamburg, and some of his proposals which .seemed 
contrarv to the constitution aroused a very sharp resi.stance iii 
the Bunde.srat. It was, however, not necessary to go to ex- 
tremitie.s, for in 1881 the .senate of Phimbiii'g accepted an agree- 
ment which, after a keen struggle, was ratified by the ( ilizens. 
By this Hamburg was to enter tlie Zollvemn ; a part (jf the 
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harbour was to remain a free port, and the empire contributed two 
million pounds towards rearranging and enlarging the harbour. 
A similar treaty was made with Brenien, the free port of that 
city being situated near the mouth of the Weser at Bremerhaven ; 
and in t 888, the necessary works having been completed, the 
cities entered the Customs Union. 'I'hey have had no reason to 
regret the change, for no part of the country profited so much by 
the great prosperity of the following years, notwithstanding 
the temporary check caused by the serious outbreak of cholera 
at Hamburg in i.S()2. 

During the first years of the empire Bismarck had occasionally 
))een asked to interest himself in colonial enterprise. He had 
Coioahs feared that foreign complications 

might ensue, and that the country might weaken itself 
by dissipation of energy. He was satisfied that the Hermans 
slu)iild profit by the commercial liberty allowed in the British 
colonies. Many of the (iermans were, lu)wc\'er, not contented 
with this, and disputes regarding the rights of German settlers 
in Fiji caused some change of feeling. The acquisition of German 
(olonies w^as really the logical and almost ncc(‘ssary sequel of 
a protective policy. For that reason it w’as alwa^^s opposed by 
the extreme Jnboral party. 

'fhe failure of the great Hamburg house of Godofro}' in 1870 
threatened to ruin the grow'ing German industries in the South 
Seas, wliich it had helpe<l to build up. Bismarck therefore con- 
sented to ayiply to the Reichstiig f(»r a state guarantee to a com- 
pany whieli would take over its gn^at plantations in Samoa, 
riiis was refused, chiefly owing to the influeiK'e of the IJbofal 
party. Bismari'k therefore, who took this rebuff much to heart, 
said he would have nothing more to do with the matter, and 
warned tliose interested in colonii's that they must depend on 
self-help : he could do nothing for tliem, j»y the .support of 
stiirie of th(' great financial firms thev succeeded in forming a 
company, whicfi carried on the businer.s and undertook fresh 
j''‘ttleinenls on the islands to the north of New Guinea, 'j’his 
* vent led fdso to the foundation of a society, the Dcuischer 
Ko!onial f under llie [ircsidency of the priiu'c of I fohenlohe- 
Langenbiirg, to educate public opinion. Their immediate 
o!)it‘ct was the acquisition of trading stations. 11ic year 1884 
brouglit a complete change. Within a few months (Jermany 
acquired extended possessions in se\'cral j)arts both of Africa and 
tlie South Seas. This was reiult'red possible owing to the good 
understanding which at that time existed between Germany 
iiid France, bi.’s.marck therefore no longer feared, as he formerly 
).ad, to encounter the dilTicullies with Great llritain which would 
be the natural result of a poli<y of colonial expansion. 

His conversion to the \'iews of the colonial partv w^a.s gradual, 
MS w'as seen in his atiitude to the proposed nciyuisiticm of Cierman 
AMca J'fution.-i in South-West Africa. In Namaqualancl and 
Damaraland, Briti.sh influence, exorcised from Cape 
('olony, had long been strong, but the British government had 
refused to annex the conntr>" e\'en when asked so to do by the 
German missionaries wdio laboured among the natives. In 1882 
]•'. A. Luderitz, a Hri*men tobacco merchant, apyiroached Bis- 
mari'k on the cpiestion of establishing a trading station on the 
coast ai Angra. Peipjcha. 'I'lie chancelka', wdiile not disc'ou raging 
Liideritz, acted with perfect fairness to Great Britain, and 
throughout 188^^ tliat country might have acred had .she known 
her inind. Sht\did not, anil in the summer ot 1884 Bismarck 
dei’ided no longer to await her pleasure, and the south-west 
coast of Africa Irom tlie frontier of the Portuguese possessions 
fo the Orange river, with the exception of Walfish Bay, was 
taken under German protection. i)uring the same year Dr 
Xachtigal was dcsyiatched to the w'cst coast, and stealing a 
march on his British and French rivals he secured not only 
Togolaml but Cameroon for the Ormans. On the cast coast 
Bismarck acted decisively without reference to British interests. 
A company, the (I'esclluhaft fur deutuhe KoUivizaiion, was 
fouiided early in 1884 by Dr C arl Peters, wdio with two com- 
fianions went off to the east coast of Africa and succeeded in 
November of that year in negotiating trcati<*s with various chiefs 
on the mainland who w’ere alleged to be independent of Zanzibar. 


In this region British opposition had to be considered, but in 
February 1885 a German protectorate over the territory acquired 
by Peters w^as proclaimed. 

Similar events took place in the South Seas. The acquisition 
of Samoa, W'here German interests w^erc most extensive, w'as 
prevented (for the time being) by the arrangement made in 
J879 with Great Britain and the United States. But in 1884 and 
1885 the Cierman flag w^as hoisted on the north of New 
Guinea (to which the name Kaiser >\’ilhelmsland has ^^cidc. 
been given), on several parts of the New Britain Archi- 
pelago (which afterwards became the Bismarck Archipelago), 
and on the C'aroline Islands. The last acquisition was not kept. 
The Spanish government claimed the islands, and Bismarck, 
in order to avoid a struggle which w'ould have been very di.sastrous 
to monarchical govenimeut in Spain, suggested that the p(»pe 
should be asked to mediate. Leo XIII. accepted the offer, 
which was an agreeable r«»miniscence of the days when popes 
determined the limits of the Spanish colonial empire, all the more 
gratefully that it was made by a Protestant power. He decided 
in favour of Spain, (Jennany being granted certain rights in the 
islands. Th(‘ loss of the islands w'as amply compcn.sated for by 
the political advantages which BismanL gained by this attention 
to the pope, and, after all, not majiy \'cars elapsed before they 
became G cr m fin . 

Bismarck in his colonial polic}' had repeatedly explained that 
he did not propose to found provinces or take over for the 
government the responsibility for their administration ; he 
intended to lea\e the resj)onsi]>ilitv for their material develop- 
ment to the merchants, and (wen to entrust to them the actual 
govennnent. He avow'cdly wished to imitate the older form {)f 
British colonization hy means of chartered companies, which 
had Ikto nrcntly revived in the North Borneo ( onipan)' ; the 
only responsibility of the imperial g()\'ernnu*nt was to be iluir 
protection from foreign aggression. In accordance wuth this 
p' •licy, the territories W'cre not arlually incorporated in the empire 
(Ihcre would also liavt* been const it utionfil difficulties in doing 
that), and they were officially known as Proleelorates {Srhitlr.- 
(^rhiete), a word w'hich thus acquired a new' signification. In 18S5 
two new' gr('M.t companies vmtc fo\mdcd to undertake the gox ern- 
Tuent. The Th'ulsrh'OshAln'ka Cesclhrhaff, w'ith a (‘apital 01 
£200,000, t(K)k over the territories jicquired hy Dr Peters, and 
for the South Seas the Neu-Gmnea (kselhchajl, founded hy an 
amalgamation of a number of firms in 1884. received a charter 
in 1881:;. It w'as not, however, pi^ssihle to limit the imperial 
rcsponsibilii) a-; Bismarck intended. In East Africa the great 
revolt of the Arabs in j 8S8 dnne the company out of all their 
possessions, with the exception of the port of l)ar-cs Salam. 
The company was not strong enougli to di'fend itself ; troops 
had to be sent out hy the emperor under Captain W’issinaiin, 
who as imperial cmnmissioner took over the government. This, 
W'hich was at first a temporary arrangement, w'as after\rarcls 
made permanent. 

1 'he New (iiiinea (’omj)any had less formidable enemies to 
contend with, and with the except if)n of a period of three 
y(’aTs between 1889 and 1892, they maintained a full responsi- 
bility for the administration of their territory till the year 1899, 
wlien an agreement was made and ratified in the Reichstag, 
by which the possession and administration was transferred 
to the empire in return for a subsidy of £20,000 a year, to he 
continued for ten years. 1'he whole of the colonies have therefore 
now' come under the direct administration of tlie empire. Ihey 
were at first [ilaced under the direction of a special department 
of the Foreign Office, and in 1890 a council of experts on colonial 
matters was instituted, while in 1907 a separate offiee for colonial 
affairs was created. In 1 887 the tw'o chief societies for supporting 
the colonial movement joined under the name of the Deutsche 
Kolonial^eseUschajt. This society takes a great part in forming 
p\iblic opinion on colonial matters. 

This new policy inevitably caused a rivalry of interests with 
other countries, and especially with Great Britain. In every spot 
at which the Germans acquired tcrritoiy' they found themselves 
in opposition to British interests. The settlement of Angra 
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Pequena caused much ill-fooling in Cape* Colony, which w'as, 
howTver, scarcelv justifiocl, for the Capo ministry \vas equally 
Germany responsiI)lc Vvith Ihe Tiritish government for the diUi- 
mnd torinesc; which ltd to the loss of what is now (jcrman 
%Htain Africa. In 'logoland and (ameroon British 

r an, traders had long been active, and the proclamation of 
British sovereignly was impending when the German flag was 
hoisted. The settlement in East Africa menaced the old-eslah- 
iijhcd British influence over Zanzibar, vhich. was all the more 
serious because of the close connexion between Zanzibar and the 
rulers of the Persian Gnlf ; and Australia saw with much concern 
the German settlement in New Guinea, cspecialb' as a British 
Protectorate (which in tlie view of Australians should have in- 
cluded the whole of what f Germany was allowed to take) h id 
fu'cviously been established in the island. In Africa Britain and 
France proceeded to annex territory adja(‘ent to tlic German 
acquisitions, and a period followed during ^^hich the boundaries 
of Ck*rman, Frencli and Britisli possessions were determined by 
negotiation. The overthrow of |ul(*s Ferry and the dangler (»f 
war with France made a good understanding with (ireat jiritain 
of more importance. Bismurck, ])y summoning a conference 
to Berlin (1X84-18.^5) to disi-uss .\fHran questions, seeured for 
Germany a Puroj^ean recogniiii»ii w’liich was very grateful to th(‘ 

( oloniiil parti(’s ; and in 1888, by lending his sup])ort to tbc anli- 
.slavery movement of Cardinal Lavigcric, he won the support 
of the Centre, wlio had liitherto opyiosed the colonial policy. 
iMUiilly a g(‘neral agreement for the demarcation ol Africa was 
inadi' in iXqo (sec Afktc.^, § 5). A siiuilar agn^'incnt had been 
made in 1886 regarding the South Seas. It was made after 
Bismarck had retired from ofri('c,and he, as did the colonial parly, 
severely (Titicized the details; lor the surn'ud'r of Zan/ilw* 
and Wit 11 cut .short the hopes which had been formed of building 
\\p a great flcrnian (unpire controliing the whole of Fast Africa. 
Many of the colonial paity went Inrlher, and ( ritiri/ed not only 
the d(‘(ails, but the principle, 'I'hcy w^ere much ofYended by 
(ayirivi’s statcnnmt that, no greater injury conld be ilone to 
Germany than to give her the w'hole of Africa, and they rejusod 
to accept his contention that “ the period of (lag-hoisting was 
over,” and that the time had come for consolidating their 
possessions. J t must , however, be, reeogni/cd that a cont inuation 
(»f the aml)ili(>us policy of the last few years might easily have 
involved Ge rmany in dangerous disputes. 

It a])pcared a small compensation that Great Britain sur- 
rendered to Germany the island of Heligoland, which she had 
taken from the Tkines in the Napoleonic w’ars. It 
was annexed to I’nissia ; the natives born bclore the 
year jS.So were cvcmpled from military service, aufl 
till the year iqoi no additional import duties were to be imposed. 
It has been strongly forlifiod and made a naval station. 

It was easy for tbc Oyiposition to criticize the c(»Ionial policy. 
I'liey could point out that, with the cxccfilionof jiarts of Soiitli* 
Progress Africa, no territory liad been acquired in which 

of German any large number of German emigrants ('ould live 
cotonfat and rear families, 'rhey went as a rule to the Fniled 
expansion, and South America, or to territories under the 

British flag. As markets for Germ.an products the colonies 
remained of small imperliiuce ; in jyoy the whole value of the 
trade, import and exprii t, between Germany and her < olonics 
was less than 500,000, and the cost of administration, including 
the fTOTit to the shipping companies, often exceeded the total 
trad.i. jVIany mistakes were made in the administration , and cases 
of misconduct by individual oflicials formed the text for attacks 
on the whole system. Generally, however, these criticisms were 
premature ; it vva.s surely wise, while the opportunity was still 
open, to take care that Germany, in the partition of the world 
among European races, should not alone go entirely w'ithout a 
share. The lack of colonial experience, and, often, the lark of 
sympath}’^ with, or understanding of, the negro and other races 
over whom they bad assumed a protectorate, w^ere contributory 
causes in the slov/ development of Germany’s African colonics. 
The unwillingness of the Reichstag to sanction the expenditure 
of any large sums on railways and other public works also 1 
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hindered the exploitation of the economic resources of verv large 
areas. Vet at the close of the first tw'enty-five years’ existence 
of the colonial empire it might lie said that the initial diniculties 
had lx*en overcome, and sullicient knowledge gained to ensure 
Germany a return fairly commensurate with the efforts sh(' had 
put forth. The necessity to enlist the interests of the natives on 
the side of the government, if any pmgress was to be made in 
industry or trade, was a lesson slowly learned. After the Arab 
opposition had been crushed on the east coast of .Africa, colonial 
there still remained the native stales to be dealt W'ith, JIgrs! 
and few trilics voluntarily submitted to European The 
control, 'fhere was a serious rising in ]()o- lyob, Hmro 
when tlionsands of lives W’cre lost. In 'Eogoland tlievc 
were disturbances of a r*omparalivcl) minor ( har.icti r ; in the 
(‘amennm hinterland campaigns w-ere undertaken against the 
l‘‘ulii and I’ornuesc jirinccs. It was, however, in South-West 
Africa that the Germans had their chief and most bitl(T ex- 
]it‘rience in coloiiial warfare. Though “ annexed " in i.S8.] it was 
not till ten years later, afl(T yirotracled fij’hling, that the Ibutcn- 
lots of Nairun|iialand recognized (’.ermanv. After another decade 
of (‘oniparalix c peace* i/ar again broke out (^>05) and spread from 
the Hottentots to the Herero. 'fhe Anglo-Bocr War had then 
blit rccentlv ended, and in Germany generally, and esyiecially in 
militan' circles, it harl provoked much iuKerse criticism on the 
inability tin* British to bring the conicst to a speedier con- 
clusion. 'lb their surprise the Germans now found that, against 
an inferior foe operating in a more restricted area, they wen* 
unable to do as w'fll as the British army had done*. 'I’he 
sloiy of the war is told elsewhcu* (see Gi;rman Sorm-WKST 
AI’RICa) ; it lasted wtII into ioc8 and thi* Gi'rmans w'cre indebted 
to the (ape Mounled Polii'e for material helj) in bringing it to an 
end. As it progressed the G(‘nnMiis adopted many of the mi'thods 
on. ployed by the B>ritish in th(*ir colonial wars, and Ibry leiirncd 
lo appreriati* more ar(‘nral(‘ly the immensity of the t.'isk w'liich 
I ord Kitchener af‘r‘oTn])lish(*d in ov(*rcon(ing the guerrilla war- 
fare in the Boer n‘j)ublics. 

It w as obviously littk* use ar(|iiiripg colonii s .and (Tcating niann- 
faclures if German foreign tradt‘ was to be in the hands of other 
nations. As early as rSSi the goviTiiment had pub- 
lished a proposal for a subvimtion to German shipping ; 

It was critiei/ed wulh pecnlia.r energy by Bamberger potuy, 
and the Eree traders; a Bill introdiK'cd in iS.8.| w'as 
abandoned, but in 1.885 Bismarck succecfled in (arr\ing a vole, 
by whi'h, for fift''en vears, four million marls could annually 
be devoted If) helping a line* of mail steamers to the Pacific and 
.Australia ami a branch line in the* Mediterranean. An agree- 
ment was made with the Norddciilsche Lloyd, cmc* clause of 
w hich was that (ill the new stcamc rs wth* to be built in tiermanv ; 
in i8qo a turiher vole w’as jiassed f(»r a line to DeLigoa Bay and 
Zanzibar. 'Ihis far from (xhaii^ds the (*xternal acti\ity of the 
nation and the gox’ernrncnt ■ the establisliment of studentships 
for the study ol oricmtal language's enabled Germans lo make 
their w^ay in the 'J’urkish ancl Persian empires, and to oj'in up 
a fresh market for German goo l-^: b) the great escaNations at 
Pergamum and Olymjiia (ierma.ny entered with great distiiu iicm 
on a field in wliic h the wav had b(*en shnwm by kVanre and Great 
Britain, 'i'he })rogress of technical studies and iralui.trial enter- 
f)rise enabled (Jc.'i'rnany to take a leading place in riiihvav and 
shipbuilding, in llu* manufaelure of military wc'apous, in eheniieal 
e.xjieriments, and in elect ricail work. 

It was a ])art of the* new j^oliey not only to cemibat Social 
Democrary by repression, but to win the c'onfidencc of the 
working mi*n bv extending to them the direct protection 
of the state. Recent legislation, culminating in the reforms, 
Gnverhcorihmiig of iSdc^, had, in accordance with the 
principle.s of the Liberal Eco»a»mists, or, as the Germans called 
it, the Manchester School, instituted frccxlom from state control 
in the relations between employers and w'orkmen. 'I’lic old gilds 
had Ix'cn destroyed, compulsory apprenticeship had ceased ; 
little protection, however, was given to the working men, and 
the restrictions on the employment of women and chiUlren were 
of little use, as there vvas no efficient system of factory inspection. 
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It was fliriicult for the men by their own exertions to irnprove 
their condition, for the masters luid full liberty of association, 
which the law refused to the workmen. Even before 1870 a 
protest was raised against this system among the Roman Catholics, 
who were chiefly concerned for the preservation of family life, 
which was threatened by the growth of the factory system and 
also by the teaching of the Social Democrats. Baron von 
Ketteler, l)ishop of Mainz, had muintained that it was the 
duty of the slate to secure to working men work and provision 
during sickness and old age. Tlie general interest of the Church 
in the social (lucstion was recognized by a congress of the bishoj>s 
at Fulda. Kettclcr’s work was coutinuerl by Canon Moufang, 
and Catholics brought forward motions in the Reichstag demand- 
ing new factory legislation. The peculiar importance 
socialism, Catholic movement is that it alone was able to 

some extent to meet the Socialists on their own ground. 
The Catholics formed societies which were joined by large 
numbers of workmen. Originated by Fatlier Kolping on the 
Rhine, they soon spread over the whole of Catholic Germany. 
Herr von Schorlemer-Ast, a Catholic landed proprietor from 
Westphalia, formed similar associations among the peasants. 
The result of this has been that the Social Democrats have failed 
to eoiKiuer the ('atholic as they have the Protestant districts. 
A similar movement began among the Protestants after the 
commercial crisis of 1873, which forms an epoch in German 
thought, since it was from that year that men first began to 
cjiiestion the economic doctrines of Liberalism, and drew attention 
to the demoralization which seemed to arise from the freedom 
of speculation and the influence of the stock exchange -a move- 
ment which in later years led to some remarkable attempts to 
remedy the evil by legislation. A minister, Rudolph Todt, 
and Rudolph Meyer criticized the moral and economic doctrines 
of Liberalism ; his writings led to the foundation of the Christlich- 
Social- Arbeilenwreiiiy which for a fcAv years attained considerable 
notoriety under the leadership of A(lol|)h Stficker. The Pro- 
testant movement has not suci'eeded in atUiining the same 
position as has the C atholic among the working men ; but it 
received considerable support among the influential classes 
at court, and part of the programme was adopted by the Fon- 
siirvative party, which in 1876 demanded restriction ot industrial 
liberty and legislation which would prevent the ruin of the 
independent arti/ans. 

In a ('oiintry where learnetl opinion has so much influeiici? 
on public affairs it was of especial importance tliat several t)f 
tiu* younger teai hers separali^d themselves from the dominant 
iMaiichester School and asserted the duty of the slate actively 
to promote the well-being ut the working classes. At a congress 
held in Erfurt in 187,^, Schmoller, Wagner, Breiitano and others 
lovmiled the Vervin fur Sozial-PoUhk, which by its publications 
liiLs had much influence on German thought. 

Tile peculiar social conditions brought it about that in many 
cases the Christian Social movonieiU took the form of Anti- 
Semitism {q.vX Nearly all the bankers and stock- 
Semites. in Germany were Jews. Many of the leaders 

of the Liberal jiarties, c.g. IkimbcTger and l^kcr, 
were of Jewish origin ; the doctrines ol Liberalism were supported 
by papers owned and edited by Jews ; hence the wish to restore 
more fully the a\'owedly Christian character of the state, coinc'id- 
iug with the attack on the influence of finance, which mved so 
much to the Lilieral economic doctrines, eiisily degenerated into 
attacks on the Jews. The leader in this was Stocker. During 
the years 1879 to 1881 the anti-Semite iigitation gained consider- 
able importance in Berlin, Breslau and other Prussian cities, 
and it culminated in the elections of that year, leading in some 
i:as(‘s to riots and acts of violence*. 

So long as the government was under the influence of the 
National Liberals, it was indifferent if not hostile to these move- 
ments. The I’easants' l^nion had actually been forbidden by 
the police ; Bismarck himself was violently attacked for his 
reputed connexion with a great Jewish firm of bankers. He had, 
however, kept himself informed regarding these movements, 
chiefly by means of Hermann Wagener, an old editor of the 


Kreuzzeiiungy and in the year 1878 he felt himself free to return 
in this matter to his older opinions. The new ]iolicy suggested 
in that year was definitely announced at the opening of the 
session in the spring of 1881, and at the meeting of the new 
Reichstag in Novemljcr 1881. It Wits explained in a speech from 
the throne, whieh, as the einpenjr could not be present, became 
an imperial message. This is generally spoken of as the be ginning 
of a new' era. 'Lhe help of the Reichstag was asked for “ healing 
social evils by means of legislation . . . based on the moral 
foundation of Christianity." Compulsory insurance, the creation 
of corporate unions among working men under the protection 
of the state;, and the introduction of indirect taxes, were the chief 
elements in the reform. 

'J'he condition of parties was such that Bismarck ccnild not 
hope to win a majority for his schemes, especially as he could 
not obtain tlie monopoly on tobacco on which he depended to 
cover the expense. The first reform was the restoration of the 
gilds, to whieh the Conservatives attached great importance. 
Since i86(> they continued to exist only as voluntary associations 
with no public duties ; many had been dissolved, and this is 
said to have brought alxiut bad results in the management of 
lodging-houses, the condition of apprentices, support during 
illness, and the maintenance of labour bureaus. It was supposed 
that, il they (‘ould be restored, the corporate spirit would 
I)revctit the working men from falling under the influence of the 
Socialists. The law of 1881, while il lett mcjiibersliip voluntary, 
gave to them niativ duties of a semi-public nature, especiallx 
that of arbitration between masters and men. These were ex- 
tended by a further law in 1884. 

The really important element w’as the scheme tor a great 
imperial system by w'hicbf.ali working men and women should 
be provided for in case of sickness, aci idenl or old age. 

Bismarck hoped by this to relieve the parishes of the 
burden of the poor-raU*, whieh would bt; translerred surattce. 
to the empire ; at the same tiir.e the power of the 
I government would be greatly extended. Hjc first proposal in 
( Marc'h 1881 was for eoni])ulsory insnraiuc* against accidents. 
Lvery one employed on railways, mines and iaelories was to 
be insured in an imiKTial ollice ; the fmaniiim was to be divided 
ctjually between mas lets, workmen and the slate, i I was bitterly 
opposed by the Liberals, e.specially by Banih.erger ; all essential 
loatures were altered by the Reichstag, and it was withdrawn 
by the goxeriiment alter it had passed the third reading. 

In 1882 a fresh scheme was laid heicne the newly elected 
Reichstiig dt;aliiig with in.suranee against accident and against 
sickness. The two parts were separated by the ReiehsUig ; the 
second, whieh was tlie neeessar}^ prelude to the other, was passed 
in 1883. The law' was based on an old Brussian principle ; 
insnranre was made iMinipulsory, but the stale, instead of doing 
the work itself, recognized the existing friendly and othei 
societies : tliey were still to enjoy their corporate existence ami 
sepiuale aihiiiiiistralion, but they were placed under state eon 
trol, aiul lor this purpose an imperial insurance department 
was created in the otiico ot the secretary of state for the interior. 
Uniform regulations w'ere to be followed in all trades and districts ; 
one-third of the premium was paid by the employer, two-thirds 
by the workmen. 

The Accident Law (d 1883 was rejected, for it still included 
the state contribution to whieh the Reichstag would not assent, 
and also contributions from the workmen. A new law, drafted 
according to their washes, was pas.sed in 188.]. 1 1 applied only 
to tho.se occupations, mines and factories, in wliich the use ol 
machinery was common ; it threw the whole burden of com- 
pensation oil to the masters ; but, on the other hand, for the 
first thirteen w'eeks after an accident the injured workman 
recei\ed compensation from the sick fund, so that the cost only 
fell on tlie masters in the more serious case*^. I'he masters were 
compelled to insure themselves against the payments for which 
j they miglit become liable, and for this purpose had to form trades 
associations, self-governing societies, which in each district 
included all the masters for each particular trade. The applica- 
tion of this law was subsequently extended to other trades. 
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It was not till 1889 that the greatest innovation, that of insurance 
against old age, was carried. The obligation to insure rested 
on all who were in receipt of wages of not more than two pounds 
a week. Half the premium, according to the wages received, was 
paid by the master. The pension began at the age of sevent\', 
the amount varying by very complicated rules, but the state 
paid a fixed .sum of two pounds ten shillings annually in addition 
to the pension. The.se measures wwkecl well. They were re- 
garded with .satisfaction by masters and men alike. Alterations 
have been made in detail, and further alterations demanded, 
but the laws hdve established themselves in practice. The large 
amount of self-administration has prevented an undue increase 
of bureaucratic power. The co-operation of masters and men 
in the administration of the societies has a good effect on the 
relations of the classes. 

F.xcept in the matter of insurance, the total result, however, 
for the moment was small. The demands repeatedly made 
by the Centre and the Conservatives for effective factory legis- 
lation and prohibition of Sunday labour were not successful. 
Ilismarck did not wish to lay heavier burdens on the capitalists, 
and it was not till a later period that they were carried out. 

During all this period Bismarck’s authority was so great, 
that in the conduct of foreign affairs he was freed from the 
Foreign t.Titicisni and opposition which so often hampered 
affairs: him ill liis internal policy, and he was able to establish 
the Triple that .system of alliances on which for so many years 
Alliance. political system of Europe depended. The close 
union of the three empires w'hich had existed since the meeting 
of the emperors in 1872 did not survive the outbreak of dis- 
turbances in the East. Bismarck had maintained an attitude of 
neutrality, Init idler the congress of Berlin he found himself 
placed between the alternatives of friendship with Austria or 
ku.ssia. Movements of Russian troops on the western frontier 
threatened Austria, and the tsar, in a letter to the (lerman 
(*mperor, stated that peace could only be maintained if Gennany 
gave her sujiport to Russia. Bismarck, now that the choice 
was forced upon him, determined in favour of Austria, and during 
a visit to N'ienna in Octolier, arranged with Count Andnissy an 
alliance by which in the event of either being attacked by Russia 
the other was to assist ; if either wa.s attacked by any power 
other than Russia, the other w^as to preserve benevolent neutrality 
unless the attacking power was helped by Russia. The effect ot 
this was to jjrotect Austria from attack by Russia, and Germany 
from the danger of a combined attack by France and Russia. 
Bismarck witli some dilhculty procured the consent of the 
emperor, wlio by arranging a meeting with the tsar had attempted 
to preserve the old friendship. From that time the alliance with 
Austria has continued. In 1883 it was joined by Italy, and was 
renewed in 1887, and in 1801 h>r six years, and if not then 
denounced, for twelve. 

In 1882, after the retirement of Gorchakov, the relation*^ 
with Russia again improved. In 1884 there ^‘-as a meeting ol 
the three emperors, and at the same time Bismarck ('ame to a 
('lo.se understanding with France on colonial questions. The 
period of quiet did not last long. The disaster in Tongking 
])r()iight about a change of ministry in France, and Bulgarian 
affairs again alienated Austria and Russia. BEmarck with great 
skill used the growing foreign complications as a means of freeing 
himself from parliamentary difficulties at the same time that 
lie secured the position of (icrmany in Europe. 

To meet the incTease in the l^Vimch army, and the open 
menaces in wliich the Russian press indulged, a further incrca.s(* 
in the German army scen'.ed desirable. 1 'he Septennate 
would expire in 1888. In the autumn of 1886 a pro- 
® * posal was laid before the Rei('hstag to increase the peac e 

establishment for the next seven years to 468,409 men. The 
Reichstag would not assent to this, but the opposition parties 
offered to vote the required increase for three years. Bismarck 
refused to accept this compromi.se, and the Reichstag wa.s di.s- 
solved. Under his influence the ('onservatives and National 
Liberals formed a coalition or Cartel by which each agreed to 
support the candidates of the other. The elections caused 
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greater excitement than any which had taken place since 1870. 
The numbers who went to the poll were much larger, and all the 
opposition parties, exc(*pt the ('atholics, including even the 
Socialists, suffered severe loss. Bismarck, in order to win the 
support of the Centre, appealed directly to tlic pope, but V\’ind- 
thorst took the responsibility of refusing to obey the pope's 
request on a matter purely political, 'the National Liberals 
again became a government party, but their position was niiieh 
changed. They were no longer, as in the old days, the leading 
factor. They had to take the second place. 'Fhey were sub- 
ordinate to tile ConscrvaliN cs. 'riiey could no longer impose their 
will upon the government. In the new' parliament the govern- 
ment proposals were accepted by a majority 01 223 to 48 (seven 
members of the Centre voted for it, the others abstained). 'I’he op- 
position consisted chiefly of .Socialists and Radicals 

'I'he fall of Boulanger removed the immediate danger Irom 
France, liut for the rest of the year the relations with Ku.ssia 
caused serious apprehensions. Anti-(ierman articles 
appeared in Russian newspapers. Tlie growth of the 
Nationalist party in Russia led to measures injurious Russia. 
to I German trade and tierman settlers in Ku.ssia. 

German ve.s.sels were forbidden to trade on the Niemen. 'Ihe 
increase of the duties on iron injured German trade. .Stringent 
measures were taken to stamp out (ierman nationality in the 
Baltic proxiiK'es. similar to those used by the ('icrmans against 
the J*oles. J-'oreigners were forbidden to hold land in Russia. 
'J'h(‘ German govcTiiment retaliatt^d by a decree of the Reichs- 
bank refusing to d(*al w'ith Russian pa[)er. Large accumulations 
of troops on the w'('stern frontier excited alarm in Germany and 
Austria. During a short visit paid by the emperor of Russia to 
Berlin in NovembiT Bismarck discox ered that lorged despatches 
misrepresenting the policy of Germany in the I’^astern Qiu'slion 
I had been ('ommunicated to him. 1'his did n<.)t .s(*ein to remoNC 
all dangtT, and in lH*bruary 1888 the government introduced 
an amendment to the imperial Military J..aw extending the 
obligation for service from twelve to eighteen y(nirs. In this 
xvay it xvas possible to increase the war establishment, excluding 
till Landsturm, by about half a million men without adding to 
j the bunien in time* of peace. Another law authorizid a loan 
I 01 £1^,000,000 for military equipment. At the same time 
; the text of the Triple Alliance was published. 'I’he two laws 
j were adopted without opposition. Under the effect of one ol 
j Bismarck’s speeches, the Alilitary Bill xvas unanimously pas.sed 
j almost without debate. 

I It xvas probably at the meeting of 1884 that a secret treaty, 
I the existence of xvhich xvas not knoxvn for nuiiiy years, xvas 
j arranged l^etween (iermanv and Russia. 'Die full text secret 

; has never l)een pulilished, and the exact date is un- treaty 

1 certain. Either slate jiledged itsell to oliserxe b(*ne- wait 

; voleni neulralilv in case the otlur were atUuked Russia. 

by a third power. Apparent !}• the case ol an attack by Francis 
i on (iermany, or bv Austria <»n Russia, was expr^'sslv mentioned, 
j 'I'he I real V lapsed in i8i>o, and ow'ing to Bismarck's dismissal 
! was not ri*newed. ('aprivi refuseil to renew it liecause it was 
doubtful whether bv incr(;asing the number of treaties the value 
of them was not diminished. I'nder this system it was to be 
apprehended that if war broke out betw'een Austria and Russia, 
Austria w'ould claim the sujijiorl ol (Germany under the Triple 
i Alliance, Russia neutrality under this treaty. 'I he decision (li 
Germany would theoretically have to depend on the question 
j which party was the aggressor - a (juestion which notoriously 
. is hardly exTr capable of an answer, (h'or this treaty see the 
i debate in the Reii'hstag of the i6th of November 1896 ; the 
Hamburger Narhrirhtctj of 24th October in thi same year ; 
and Schulthess, Kttrn/yeiisrlies Geschichlskalendar , 1896.) 

'The emperor William died on the 9th of March 1888. He wa.s 
succeeded by his son, w'ho took the title of Frederick HI. Jn 
Italy the older title of king of Ih'edmont has been 
alxsorbed in the newer kingdom of Italy ; this is not 
the case in Germany, where the title (German emperor //|, 
is merely attached to and not substituted for that of 
king of Prussia. 'The events of this short reign, which lasted 
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only ninety-nine clays, have chiefly a personal interest, and arc 
narrated under the articles Frederick HI. and Bismarck. 
The illness and death of the emperor, however, destroyed the 
last hope of the Liberals that they might at length succeed to 
power. For a generation they had waited for his accessbn, 
and bitter was their disappointment, for it was known that his 
son was more inclined to follow the principles of BLsmarck than 
those of his own father. The emperor, crippled and dying though 
he was, showed clearly how great a change he would, had he 
lived, have introduced in the spirit of the government. One of 
his first acts was severely to reprimand Puttkwnmer for misusing 
government influence at elections. The minister sent in his 
resignation, which was accepted, and this practice, which had 
l^een dclilxjrately revived durhig the last ten years, was thereby 
publicly disavowed. Bismarck’s own position would naturally 
have l)een seriously affected by the fall of a colleague with whom 
he was closely connected, and another point of internal policy 
showed also how numerou.s were the differences between the 
chancellor and the emperor. T.aws had been passed prolonging 
the period of both the Prussian and Imperial parliaments from 
three to five years ; when they were laid before the emperor 
for his signature he said that he must consider them. Bismarck 
then pointed out that the constitution of the empire did not 
authorize the emperor to withluild his assent from a law which 
had passed both tlie Reichstag and the Bundesrat ; he amid 
as king of Prussia oppose it by his representatives in the federal 
council, but when it had been accepted there, it was his duty as 
emperor to put the law into execution. The emperor accepted 
this exposition of the constitution, and after some delay eventu- 
ally gave his consent also to tlie Prussian law, which he was 
qiialilied to reject. 

He was succeeded by his eldest son, William TI. The 

first year of the new reign was uneventful. In his public speeches 
the emperor repeatedly expressed his reverence for 
the memory of his gran< I father, and his determination 
to continue his policy ; but he also ref)U(liated the 
attempt of the extreme Conservatives to identify him with their 
party. He spent much time on journeys, visiting the chiel courts 
of Europe, and he seemed to desire to preserve close friendsliip 
with otiuT nations, especially witli Russia and Great Britain. 
Changes were made in the higher posts of the army and civil 
.service, and Moltke resigned the office of chief of the sUiff, 
which for thirty years he had lield with such great distinction. 

The heginning of the year 1890 lirougiit a decisive event. 
The period of the Reichstag elected in 1887 expired, and the new 
elections, tlie first for a quinquennial period, would take 
BUmmrek. ^ matter for decision was the fate of 

the Socialist law ; this expired on the 30th of September 
j8()o. The government at the end of 1889 introduced a new law, 
which was altered in some mim»r matters, and which was to be 
fiermanent. The (Conservatives were prepared to vote for it ; 
the Radicals and Centre opposed it ; the decision rested with tlie 
National Jaberals, and they were willing to accejit it on condition 
that the clause was omitted which allowed the sUite governments 
to exclude individuals from districts in which the state of siege 
luui been proclaimed. 'I'he final .livision took place on the 25th 
of February 1890. An amcMidment had been carried omitting 
this clause, and the National Liberals therefore voted for the 
bill in its amended form. 'Fhe (\)nservatives were ready to 
vote as the government wished ; if Bis.narck w’as content with 
the amended hill, they would vote for it, and it would be carried ; 
no instructions were sent to the party ; they therefore voted 
against the bill, and it was lost, 'i’he House was immediately 
dissolved. It was to have been expected that, as in 1878, the 
government would appeal to the country to return a Conserv’'ative 
majority willing to vote for a strong law against the Socialists. 
Instead of this, the emperor, who was much interested in social 
reform, published two proclamations. In one addre.s.sed to the 
chancellor lie declared liis intention, as emperor, of bettering the 
lot of the working classes ; for this purpose he proposed to c^ll 
an international congress to consider the possibility of meeting 
the requirements and wishes of the working men ; in the other. 


which he issued as king of Prussia, he declared that the regulation 
of tlie time and 'conditions of labour was the duty of the state, 
and tl^ council of state was to be summoned to discuss this 
and kindred questions. Bismarck, who was less hopeful than 
the emperor, and did not approve of tliis policy, was thereby 
prevented from influencii^ the elections as he would have wished 
to do ; the coalition parties, in consequence, suffered severe loss ; 
Socialists, Gentre and Radicals gained numerous seats. A few 
days after the election Bismarck was dismissed from office. The 
difference of opinion between him and tlie emperor was not 
confined to social reform ; beyond tliis was the more serious 
question as to whether the chancellor or the emperor was to 
direct the course of the government. The emperor, who, as 
Bismarck said, intended to be his own chancellor, required 
Bismarck to draw up a decree reversing a cabinet order of 
Frederick William IV., which gave the Prussian minister- 
president tlie right of being the sole means of communication 
between the other ministers and the king. Thi.s Bismarck refused 
to do, and he was tlierefore ordered to send in his resignation. 

Among those more immediately connected with tlie govern- 
ment his fall was accompanied by a feeling of relief which was 
not confined to the Opposition, for the burden of his cbmaceh 
rule had pressed heavily upon all. There was, however, lonbip of 
no cliange in the principles of government or avowed Count von 
change in policy ; some uncertainty of direction and 
sudden oscillations of policy showed the presence of a less ex- 
perienced hand. Bismarck’s successor, General von Caprivi, 
held a similar aimbination of offices, but the chief control passed 
now into the hands of the emperor himself. He aspired by his 
own will to direct the policy of tlie state ; he put aside the reserve 
which in modern times is generally observed even by absolute 
rulers, and by his public spcecljes and personal influence took 
a part in political controversy. He made very evident the 
monarchical character of the Prussian state, and gave to the office 
of emperor a prominence greater than it had hitlierto had. 

One result of this was that it became increasingly difficult in 
political discussions to avoid criticizing the words and actions of 
the emperor. Prosecutions for Use-majesU became commoner 
than they were in former reigns, and the difficulty was much felt 
in the conduct of parliamentary debate. 'Fhe rule adopted was 
that discussion was permitted on those syxjechcs of the emperor 
which were officially published in the Reichsanzeiger. It was, 
indeed, not easy to combine that respect and reverence which 
the emperor required should be paid to him, with that open 
criticLsm of his words which seemed necessary (even for self- 
defence) when the monarch condescended to become the censor 
of the opinions and actions of large parties and classes among his 
subjects. 'The attempts to combine personal government with 
representative institutions was one of much interest ; it was more 
successful tlian might have been anticifiated, owing to the dis- 
firganization of political parties and the absence of great political 
leaders ; in Germany, as elsewhere, the parliaments had not 
succeeded in maintaining public interest, and it is worth noting 
that even the attendance of members was very irregular. 'I’liere 
was below the surface much discontent and subdued criticism 
of the exaggeration of the monarchical power, which the Germans 
called Byzantinismus ; but after all the nation seemed to welcome 
the government of the emperor, as it did that of Bismarck. 'Fhe 
uneasiness which was caused at first by the unw'onled vigour ot 
his utterances subsided, as it became apparent how strong A^as 
his influence for peace, and with how many-sided an activity he 
supported and encouraged every side of national life. Another 
result of tlie personal government by the emper<.»r was that it 
wai impossible, in dealing with recent history, to determine how 
far the ministers of state were really responsible for the measures 
which tliey defended, and how far they were the instruments 
and mouthpieces of the policy of the emperor. 

The first efforts of the New course,” as the new administra- 
tion was termed, showed some attempt to reconcile to the govern- 
ment those parties and persons whom Bismarck had kept in 
opposition. The continuation of social reform was to win over 
the allegiance of the working men to the person of the emperor ; 
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an attempt was made to reconcile the Guelphs, and even the 
Poles were taken into favour ; Windthorst was treated with 
marked distinction. The Radicals alone, owinf>; to their ill-timed 
criticism on the private rclaticxns of the imperial family, and their 
continued opposition to the army, were excluded. The attempt, 
however, to unite and please all parties failed, as did the similar 
attempt in foreign policy. >aturally enough, it was social re- 
form on which at first activity was concentrated, and the long- 
delayed factor)' legislation was now carried out. In 1887 and 
1888 the (Clerical and Conservative majority had carrried through 
the Reichstag laws restricting the employment of 
women and children and prohibiting labour on Sundays. 
These were not accepted by the Bundesrat, but after 
the International Congress of 1890 an important amendment 
and addition to the Gewerhvordnung was carried to this effect. It 
was of even greater importance that a full system of factory 
inspection was created. A further provision empowered the 
Bundesrat to fix the hours of labour in unhealthy trades ; this 
was applied to the bakeries by an edict of 1895, but the great 
outcry which this caused prevented any further extension. 

'These acts were, however, accompanied by language of great 
deci.sion against the Social democrats, especially on the occasion 
of a great strike in Westphalia, when the emperor 
of^ocM- every Social Democrat 

Ism. was an enemy to the empire and country. None the 
less, all attempts to win the working men from the 
doctrinaire Socialists failed. They continued to look on the 
whole machinery of government, emperor and army, (church and 
police, as their natural enemies, and remained completely under 
the bondage of the abstract theories of the Socialists, just as much 
as fifty years ago the German bourgeois were controlU d by the 
Liberal theories. It is strange to see how the national character- 
istics appeared in them. What began as a great revoln tionary 
movement became a dogmatic and academic .school of thought ; 
it often almost seemed as though the orthodox interpretation 
of Marx’s doctrine was of more importance than an improvement 
in the condition of the working men, and the discussions in the 
annual Socialist Congress resemlilcd the arguments of theologians 
rather than the practical con.siderations of politicians. The 
party, however, prospered, and grew in strength lieyond all 
anticipation. 'The repeal of the Socialist law was naturally wel- 
come to them as a great personal triumph over Bismarck ; in the j 
elections of 1890 they won thirty-fn e, in 1893 forty-four, in 189S 
fifty-six scats. 'Their influence was not confined to the arti.sans ; 
among their open or secret adherents were to be found lunge 
numbers of giivernment employes and clerks. In the autumn 


express purpose of excluding tlie Socialists from the Siixoii 
Landtag. 'Thisi and other symptoms cau.sed serious apprehension 
lliiU some* attempt might k* made to alter the law of universal 
sLillrage lor the KeichsUig', and it was policy of thi.s kind which 
maintained and justified the profound distrust of the governing 
('lasses and the class hatred c^n which Social democracy de[)ends. 
On the otlier hand, there wctc signs of a greater willingness among 
the S<w:ialists to co-operate with their old enemies the Liberals. 

In ioreign affairs a good understanding with Great Britain 
was maintained, but the emperor failed at that time' to preserve 
the friendship of Russia. 'Die clo!*e understanding 
between TYance and Russia, and the constant increase 
in the armies of these stales, made a still further incrcusc ** 

of the GiCrmau army desirable. In 1890, ^^hile the 
.Septennate had still three more years to run, ('apri\ 1 had to ask 
lor an additional 20,000 men. Jt was the first lime that an 
increase of this kind had been necessary within the regular 
period. When, in 1893, proposals for the new period were' 
made, they formed a great change. C ompulsory service was 
to be made a reality ; no one except those al>solutely unfit was 
to escape it. 'To make enlistment of so large an additional 
number of rec'niits po.ssihle, the ])eriod of service with the tolour.s 
was reduced to two years. The parliamentary discussion was 
very confused ; the governmeni evenlually accepted an amend- 
ment giving thc'in 557,093 for five and a halt year.s instead of the 
570,^77 asked for ; this was rejected by 210 to 162, the greater 
part of the (Vntre and of the Radicals voting against it. Tarlia- 
ment wiis at once dissolwd. Before the elections the Kaclu-al 
parly broke up, .'is about twenty ol them deltTmined loiu:ee|)t the' 
compromise. 'Thc‘y took the name of the I'reisinmge Verciinju^ung, 
the others who remained under the lea(lershij> of Kiehter lorming 
the Frri^innif^e VolhsImrU-i. 'The natural result of tliis split was 
I a great loss to the party. 'The Liberal of)po.sition secured only 
tw’eaty-lhree seals instead of the sixty-seven they had lu*ld 
l)efore. It was, so far as now can be fori'sec'n, the final collaj)se 
of the old Radical party. Notwithstanding this the hill was only 
carried l)y sixteen voles, and it would Jiav e been thrown out again 
had not the Poles for the first time voted for the governmeni, 
since the ediolc of the ( Vntre voted in opposition. 

This vote* was a sign of the increasing disorganization of parties 
and of growing parliamentary dilTicultuts which wen* i‘V(‘n more 
apparent in the Prussian nuultag. Micpiel, as mimsler of finance*, 
succeeded indeed in carrying a reform by which the proceeds ol 
llie tax on land and buildings were Lraiisierred to tiie local 
government authorities, and tin; loss to the sljitc exchecpicr 
made up by increased taxation of larger incomes and industry. 


of 1890 they were able, for the first time, to hold in CJermany a 
general meeting of delegates, w'liich was continued annually. 
In the first meetings it appeared that there were strong opposing 
tcndencie.> within the party which for the first time could be; 
brought to public discussion. On the one side there was a small 
party, die Jun^en, in Berlin, who attacked the parliamentary 
leaders on the ground that they had lent themselves to com- 
promise and had not maintained the old ininmsi^eant spirit. 
In 1891, at Erfurt, Werner and hi.; followers were expelled from 
the party ; some of them drifted into anarchism, others dis- 
appeared. On the other hand, th^-rv was a large .section, the 
leader of whom was Ilerr von Vollniar, who maintained that the; 


j J’he .series of mciisures which began in 1891, and were eompleted 
I in i 8()5, w'on a more general approbation than is iiSM:d, and 
Miqnel in this successfully carriecl emt his policy of reconciling 
the growing jealousies arising from class interests. 

Caprivi’s administration was further ninaikable lor the 
arrangement of coimnenaal treaties. In 1892 treaties wilii 
Auslria-Ihingary, Italy, Belgium uiid .Swut/erl.md for 
twelve years bound together the grralcr pait ol the 
continent, and ojicned a wide* inail.it for (iennan iron Lh. 
man u fact 11 res ; the id(*a of this jiolicv was to s(;cure, 
by a more jiermanent union of the iiiidclle Eurojiean Mate's, a 
I stable market for the goods which wcie being e*\eluded owini’ 


social revolution would not come suddenly, as Beliel and the 
older leaders had taught, but that it would be a gradual evolution : 
they were willing to co-operate with the government in remedial 
mciisures by w hich, within the existing social order, the prosj^rity 
and freedom of the working classes might be advanced ; their 
position was very strong, as Vollniar had succeeded in extending 
Sociali.sm even in the Catholic parts of Bavaria. An attempt 
to treat them as not genuine Socialists was frustrated, and tfiey 
(Xintinued in co-operation wdth the other branch of the party. 
Their position would have been eiisier were it not for the repeated 
attempts of the Prussian government to crush the party by fre.sh 
legislation and the supervision exercised by the polie;e. It was 
a sign of most serious import for the future that in 1897 the 
electoral law in the kingdom of Saxony was altered with the 


Ici the great growth of lYotee tion in Franc e, Russia and .America. 
'These were followed by similar treaties with Rumania and Servia, 
and in 181^4, after a period of .sharp cusionis warfare, willi Russia, 
fn all the.se freatjc;s the general principle was a rediiciion of tlu' 
import dulit;s on corn in n;tiirn for advantages given to German 
manufactures, and it is this which brought aliout the struggle 
of the government with the* Agrarians which after 18(94 took the 
first place in party politics. 

'The agricultural interests in Germany had during llic micldle 
of the 19th c entury bc;en in favour of Free 'Trade;, 'llic* reason 
of this was that, till some yt;ars after the* 
of the empire, the production of c orn and food-stufts 
was more than sufficient for the population ; as long as thc'v 
exported corn, potatoes and cattle, they’ required no protec lion 
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from foreip^n competition, and they enjoyed the advantages of 
l[)eing able to purchase colonial goods and manufactured articles 
cheaply. Mecklenburg and Hanover, the purely agricultural 
states, had, until their entrance into the Customs Union, followed 
a com])h‘tely Free 'I'rade policy. The first union of the Agrarian 
parly, which was formed in i<S76 under the name of the Society 
for the Reform of Taxation, did not place protection on their 
programme ; they laid stress on bimetalli.sm, on the reform of 
internal taxation, especially of the tax on land and buildings, 
and on the reform of the railway tariff, and demanded an increase 
in the stamp duties. These last three points were all to some 
extent attained. About this time, however, the introduction 
of cheap corn from Russia began to threaten them, and it was 
in iHyt) that, probably to a great extent influenced by Bismarck, 
they arc first to be found among those who ask for protection. 

After that time there was a great increase in the importation 
(»f food-stuffs from America. The increase of manufactures and 
the rapid growth of the population made the introduction of 
cheap food Irom abroad a necessity. Jn the youth of the empire 
the amount of corn grown in Germany was sufficient for the 
ntieds of its inhabitants ; the amount consumed in 1899 exceeded 
the amount produced by about one-quarter of the total. At 
the same lime the price, making allowance t(»r the fluctuations 
owing to bad harvests, steadily decreased, notwithstanding the 
duty on corn. In twenty years the average price fell from about 
-.^5 tf* marks the 1000 kilo. There was therefore a constiint 
decrease in the income from land, and this took place at a time 
when the great grow'th of w'ealth among the industrial classes had 
made living more costly. The Jigriculturists of the north and 
east saw themselves and their class threatened with lo.ss, and 
perhaps ruin ; their discontent, which had long been growing, 
broke out into open fire during the discussion of the commercial 
treaties. As these would inevitably bring alx)ut a large increase 
in the importation of corn from Rumania and Russia, a great 
agitation was begun in agricultural cin les, and the whole in- 
fluence of the ('onscrvaliv(j party was opposed to the treaties. 
This brought about a curious situation, the measures being only 
carried by the support of the Uentre, the Radicals, and the 
Socialists, against the violent opposition of those cla^se^, cspeci- 

0. 11y the landowners in J^russia, who had hitheru# been the 
supporters of the government. In order to prevent the com- 
mercial treaty with Russia, a great agricailtural league w^as 
loiindt'd in 1803, the /iwm/ der I.andwirte\ some 7000 land- 
owners joined it immediately. Two days later the Peasants’ 

1. eague, or Dfiitsche liaiteruhund , which had been founded in 
1885 and included some 44,000 members, chiefly from the 
small(*r proprietors in I’omerania, Posen, Saxony and 'riuiringia, 
nuTged itself in the new league. Thi.s afterw'ards gained very 
great proportions. It became, with the Social Democrats, the 
most influential society wbi('h had been founded in Germany for 
defending the interests of a yiarticnlar class ; it soon numliered 
more than 200,000 members, including landed proyirietors of all 
degrees. I’nder its influence a parliamentary union, the With 
schaflsiferehn'ptng, was founded to ensure proper ('onsideration 
for agricultural affairs ; it was joined by more than loo memlicrs 
of the K.eichstag ; and the Conservative party fell more and 
more under the influence of the Agrarians. 

Having failed to prevent the commercial treaties, Count Kanitz 
introduced a motion that the state should have a monopoly of 
ail imported (iJrn, and lliat the price at which it was to he sold 
should he fixed hy law'. On the first occasion, in 1894, only fifty 
memiiers were loiind to vote for this, but in the next year ninety- 
si sen siipported the introduction of the motion, and it was con- 
sidcred worth while to call together the Prussian council of state 
lor a special discussion. 'I'he whole agitation was extremely 
inconvenient to the government. The \ iolence with which it 
was conducted, coming, as it did, from the highest circles of the 
Prussian nobility, appeared almost an imitation of Socialist 
methods ; but the emperor, with his wonted energy, personally 
rebuked the leaders, and warned them that the opposition of 
Prussian nobles to their king \vas a monstrosity. Nevertheless 
lliey wx»re able to overthrow the chancellor, who was specially 


obnoxious to them. In October 1894 he was dismissed .suddenly, 
without warning, and almost without cause, while the emperor 
: was on a visit to the Eulenburgs, one of the most influential 
families of the Prussian noliility. 

Caprivi’s fall, though it was occasioned by a difference between 
him and Count Eulenburg, and was due to the direct act of the 
emperor, was rendered easier by the weakness of his 
parliamentary position. There was no party on whose caprtvi. 
help he could really depend. 'I'he Military Bill had 
offended the prejudices of conservative military critics ; the 
British treaty liad alienated the colonial party ; the commercial 
treaties had only been carried by the help of l^les, Radicals and 
Socialists ; but it was just the.se parties who were the most easily 
offended by the general tendencies of the internal legislation, 
as shown in the Prussian School Hill. Moreover, the bitter and 
unscrupulous attacks of the Bismarckian press to which Caprivi 
was exposed made him unpopular in the country, for the people 
could not feel at ease so long as they were governed hy a minister 
of whom Bismarck disapproved. 1 ‘herc w'us therefore no prospect 
of forming anything like a .stable coalition of parties on which he 
could depend. 

The emperor was fortunate in securing as his successor Prince 
Chlodwig von Hohenlohe. 'rhoiigh the new chancellor once 
more united with this office that of Prussian minister- chancellor 
president, his age, and perhaps also his character, Prince v. 
prevented him from exenising that constant activity iioben- 
and vigilance which his two predecessors had displayed. 

During his administration even the secretary of state for foreign 
affairs, Baron Marschall von Bieberstein, and afterwards Count 
von Billow, became the ordiruiry spokesman of the government, 
and in the management of other departments the want of a strong 
hand at the head of affairs was often missed. Between the 
emperor, with whom the final direction of policy rested, and his 
subordinates, the clianceJlor often appeared to evade public 
notice. 'The very first act of the new chancellor brouglit upon 
him a severe rebuff. At the opening of the new buildings which 
liad been erected in Berlin for the Reichstag, cheers w'cre called 
for the emperor. Some of the Socialist members remained 
seated. It w^as not clear that their action was deliberate, but 
none the less the chancellor himself came down to ask from the 
House permission to bring a charge of Icse-wajcste against them, 
a request w hich w'as, of course, almost unanimously rcfu.sed. 

The Agrarians still maintained their prominent position in 
Prussia, rhey oppo.sed all bills wliich would appear directly 
or indirectly to injure agricultural interests. They looked with 
suspicion on the naval policy of the emperor, for they disliked 
all that helps industry and commerce. They w'ould only give 
their support to the Na\y Bills of 1897 and 1900 in return for 
large concessions limiting tlie importation of margarine and 
American preserved meat, and the renio\'al of the Indemmtdts 
Nachweis acted as a kind of bounty on the export of corn. They 
successfully opposed the construction of the great canal from 
Westphalia to the Elbe, on the ground that it would facilitate 
the importation of foreign corn. 'They refused to accept all the 
compromises whicli Miqiiel, who was very sympathetic towards 
them, suggested, and thereby brought about bis retirement in 
Iviay 1901. 

The opposition of the Agrarians w'as for many reasons peculiarly 
embarrassing. 'The franchise by which the Prussian parliament 
is elected gave the Conservatives whom they controlled a pre- 
dominant posit ion. Any alteration of the franchise was, however, 
out of the question, for that would admit the Socialists. It was, 
moreover, the tradition of the Prussian court and the Prussian 
government (and it must be remembered that the imperial 
government is inspired by Prussian traditions) that the nobility 
and peasants were in a peculiar w'ay the support of the crown 
and the state. The old distrust of the towns, of manufacturers 
and artisans, still continued. The preservation of a peasant class 
was considered necessary in the interests of the army. Besides, 
intellectual and social prejudices required a strong Conservative 
party. In the south and west of Germany, however, the Con- 
ser\'ative party w'as practically non-existent. In these parts, 
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owing to the changes introduced at the revolution, the nobility, 
who hold little land, arc, comparatively speaking, without 
political importance. In the Catliolic districts the Centre had 
become absolutely master, except so far as the Socialists threaten 
their position. Those of the gre-at industrialists who belonged to 
the National Liberals or the Moderate Conservatives did not 
command that influence whicli men of their class generally hold 
in (jreat Britain, because tlie influence of Social Democracy 
banded together the whole of the working men in a solid phalanx | 
of irreconcilable opposition, the very first principle of which 
was th(; hostility of classes. The government, therefore, 
compelled to turn for support to the Centre and the C-onscr\'atives, 
the latttT being almost completely under the influence of the old 
Prussian nobility from the north-east. But every attempt lo 
carry out the policy supported by these parties aroused an 
opposition most embarrassing to the government. 

The Conservatives distrusted the financial activity which 
centred round the Exchanges of Berlin and other towns, and 
in this they had the sympathy of Agrarians and 
Anti-Semites, as well as of the ('entre. The Agrarians 
tions. believed that the Jlerlin Exchange was partly re- 
sponsible for the fall of prices in corn ; the Anti- 
Semites laid stress on the fac t that many of the financiers were oi j 
Jewish extraction ; the Centre feared the moral effects of specula- j 
tion. This opposition was shown in the demand for additional 
duties on stamps (this was granted l)v Ibsmarck), in the opposi 
tion to the renewal of the Bank ('barter, and especially in the 
new regulations for the J^xchange wh.ich were carried in j8c)6. 
()m; (laiise in this hirbade the dealing in “futures” in com, ' 
and at the same time a special I'russian law recjuired that there 
should be representatives of agriculture on tlwj managing com- 
mittee of the Exchange. The members of the Exchanges in 
Berlin and other towns refused to accept this law. W'hen it 
came into effect they withdrew and tried to establisli a f)rivate 
Exchange. This was prevented, and after two years th(‘y were 
compelhiil to submit and the Berlin Jhjiirse was again opened. 

Political parties now came to represent inter(‘sts rather than 


capitalists, and were not even faithful to their own principles. 
In the day of their power they show-ed th(‘mselves as intolerant 
its their opponents had lH*en. They resorted to the help oJ tlu^ 
government in order to stamp out the ofiinions with which they 
disagreed, and the (laims of the artisans to j)raeti('al equalil\' 
w(Te rejected by them, as in earlier days lh«' claims of the middle 
cliuss had been by the nobles. 

The ('entre alone maintained itst;lf. Obliged by their con- 
stitution to regard equally the material interests of all classes - 
for they represent rich and p<>or, peasants and artisans — they 
w'cre the natural .support of the govtTnnn'iU when it attempted 
lo find a compromise between the clami.ur of op]H)smg interests. 
Their own demands were generally limited U) the defence oi 
order and religion, and lo some extent coincided with the wLhe:^ 
of the emperor ; l)ut ev(‘rv attempt to introdiue legislation in 
accordance with their wislu‘s led to a conflict wnth th(‘ educated 
I opinion of the countr\-, which was very detrimental to the 
I authority of the government. In the state jxirliaments of Ba\'ana, 
Baden and Hesse their influence was very great. 'I'here was, 
moreover, a tendency for local parlies to gain in numbers and 
influence — the Volksparlet in Wiirt tern berg, the Anti-Semites 
in He.ssc, and the Bauernhxmd (I’easants' League) in Bavaria. 
The last demanded that the peasants should be I’liil from the 
paymtuil to the state, which rcprc.senL(*d the purchase priie for 
the remi.ssion of feudal burdens. It soon lost ground, liowever, 
partly ow ing to personal reasons, and partly becau.se llieC'entn*. 
in order to maintain Ihcdr infliumce among the peasants adopted 
.some features of thi'ir programmt*. 

Another class whii h, seeing itself in danger from the economic* 
changes in society, agitated lor special legislation was the small 
retail traders of the large tow'iis. 'I'hey demanded 
additional taxation on the vast shops and stores, the 
growth td w'hi('h in Berlin, Munich and other towns poUtik, 
.seemed lo tin eaten tlieir inlcTcsls. As the preservation 
of the .smaller middle class seemed to be important as a bulwark 
against Socialism, they won tin* support (►! the ('onscrvative and 
( lerical parties, and laws inspireil by them were passed in Iia\aria, 


principles, 'i'lie government, in order to pass its measure.s, 
was obliged to purchase the votes 1))' class lcgi.slation, 
barx!un~ and it bought tliose with whom it (ould make the best 
ing, bargain —these being generally the Centre, as the ablesi 
tacticians, and the ( on.scrvatiA'cs, as having the highest 
social po.'^'ition and being boldest in declaring their demands. 
No great i)arliainentar\’ leadt;r took the ]dace of Windthorst, 
Lasker and Beiinigscn ; the extra - ]xirliamentaTy’ societies, 
le.**s responsible and more violent, grew' in influence. The Anti- 
Semites gaincid in numbers, though not in reputation. The 
(onservatives, hoping to win voles, even adopted a.i anti- 
Semite clause in their programme. The general tendency 
among iht^ numerous societies of Christian Socialism, which 
broke up almost as cjuickly as they ajipcared, was to drift from 
the alliance with the ultra-('onser\'atives and to adopt the 
ec'onomic and many of the political doctrines of the Social 
Democrats. The SaiioNal-Sozialer I’nein defended the union 
of Monarchy and Soi'ialism. Meanwhile the extreme .spirit of 
nationality was fostereil f^y the AU-dcutschvr Vercixi, the policy 
ot which would quickly involve (rermany in war with every 
other nation. More than once the feelings to whicdi they gave 
expression endangered the relations of (iermany and Auslria- 
Hungar)'. The persecution of tiie Julies in Pru.ssia naturally 
aroused indignation in Austria, where the Poles had for long been 
among the strongest elements on whicb the government do pended: 
and it was not always easy to prevent the agitation on behalf 
of the Germans in Bohemia from assuming a dangerou.s aspect. 

In the disintegration of parties the Liberals .suflered most. 
I'lie unity of the (!!onservati\'e.s was preserved by social forces 
and the interests of agriculture ; the decay of the liberals wjis 
the result of universal suffrage. Originally the opponents of 
the landed interest and the nobility, they were the party of the 
educated middle class, of the learned, of the officials and finance. 
They never succeeded in winning the support of the working 
men. They had identified themselves with the interests of the 


Wurtlen'f)crg and Prus.sia. d'his Mitlvlstinul-l*olttik. as it is 
called, was \’ery characLcrislic of the attitude of mind which wa. 
produced by the policy of Protirtion. Every (lass ajificaled 
to the goviirnincMit for special laws to prot(*ct ilsclt against the 
effects of the economic changes which had been brought aliout 
bv the modern industrial s)'slem. JVa.sanls ancl laiuliords, 
artisans and tradesmen, each lormed their own letigiie for llie 
protec tion of tlcir inlcTcsts, and all looked to the state as the 
proper guardian of th(‘ir class iiitcrcsl;.. 

After the tall ot ('aprivi the tendency oi thc! (.ierman govern 
rnent to re\rrt lo a strong ( onservalive policy in matters ol 
religion, education, and in the lri;atmenl ot political 
discussions bc*.c*;une veiy^ marked. 'J'hc complete 
alienation of tlie w'orking classc's from ( liristianity policy. 
caused much natural c'onccTn, combined as it was 
w'ith that indiflerence to icligion whicli marks the life of the 
educated clas.scs in the large towns, and especially m lierhn. 
A strong feeling arose that social and political dangers could only 
be avoided by an incrc^ase in religious lite, and the emperor gave 
the authority of his name lo a movement which produced 
numerous societies for home mission work, and (at h ast in Berlin) 
led to the erecticjn of numerous churc hes. I nfortunately , 
this movement was too often connec ted witli pcditical reac tion, 
and the w^orking clas.ses were inc lined to believe that the growth 
of religion was valued beeau.se it afforded an additional .'.upport 
to the social and political cjrder. The situation was somewhat 
similar to that which existed during the last years of En cleric k 
William JV., when the close as.soeiation of religion with a (on- 
scrvative policy made orthodoxy so distasteful tcj large sections 
of society. The government, wdneh had not taken warning liy 
the fate of the* Sc hool Jlill, attempted to carry other incaisures c>f 
the same kind. The emperor had returned to Bisrnarc'k's policy 
of joining social reform with repressive legislation. Jn a speech 
at Konigsberg in November 1894, he summoned the nobles of 
Prussia to suppe^rt him in the struggle for religion, for morality. 
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for order, against the parties of Umsturz, or Revolution, and 
shortly afterwards an amendment of the Criminal Code, com- 
monly called the Umsturz-VorlagCy was introduced, 
containing provisions to check attempts to undermine 
the loyiilty of the soldiers, and making it a crime 
punishable with three years’ imprisonment to attack religion, 
monarch)', marriage, the family or property by abusive expres- 
sions in such a manner as to endanger public peace. The dis- 
cussion of this measure occupied most of the session of 1895 ; 
the bill was amended by the (xntre so as to make it even more 
strongly a measure for the defence of religion ; and clauses were 
introduced to (kifend public monility, by forbidding the public 
exhibition of pictures or statues, or tlie sale of writings, which, 

“ witliout Ixjing actually obscene, might rudely offend the feeling 
of modesty.” These Clerical amendments aroused a strong 
feeling of indignation. It was represented that the freedom of 
art and literature was being endangered, and the government 
was obliged to withdraw the bill. The tendency towards a 
stricter cemsorshij^ was shown by a proposal which was carried 
through the Prussian parliament for controlling the instruction 
given at the universities by the Privaidozenten. Some of the ( on- 
s(Tvativ(! leaders, especially baron von Stunim, the ^eat manu- 
facturer (one of bisman'k’s chief advis(;rs on industrial matters), 
demanded protection against the teaching of .some of the pro- 
fessors with whose (economic doctrines they did not agree ; 
pastors who look part in the Christian-Social movement incurred 
the disf)lcasure of the government ; and Professor Dclbriick 
was siinirnoncd before a disciplinary court because, in the 
Prrussischfi Jahrbnchny which he edited, he had ventured to 
critici^ie the policy of the Prussian government towards the Danes 
in Schleswig. All the di.scontcnt and suspicion caused by this 
policy broke out with greater intensity when a fresh 
fi-tt(;mpt was made in 1900 to carry those clauses 
of the old Lhnslurz-V orlage which dealt with offences 
against public morality. The gross immoralititjs connected with 
prostitution in berlin had been disclosed in the case of a murderer 
called Heinze in 1891 ; and a bill to strengthen the criminal law 
on the subject was introduced but not carried, llie measure 
continued, however, to Ik; discussed, and in 1900 the government 
proposed to incorporate with this bill (whicb was known as the 
L(\x Ileinzc) the; articlcis from the Uvuturz^Vorlage subjecting 
art and lilcTalure to the control of the criminal law and police. 
The agitation was renewed with great energy. A Goethe-Verein 
was founded to protect Kultur, which seemed to be in danger. 
In the end the olnioxious clauses were only withdrawn when the 
Socialists ip-ed tiie foniis ol the House to ])rcverit business from 
being transacted. It was the first time that organized obstruction 
had afipt^ared in the Reichstag, and it was part of the irony of 
tlie situation that the re])resentativcs of art and learning owed 
their victory to the Socialists, wlicmi they had so long attacked 
us the great enemies of modern (ivilization. 

'rhesc were not tlic only cases in which the influence of the 
parties of reaction caused much disc:ontent. There was the 
question of the right of combination. In nearly ever}' 
existed old laws forbidding political 
i/on, societies to unite with one another. I'hese laws had 
been passed in the years immediately after the revolu- 
tion of 1848, and were quite out of place under modern conditions. 
The object of4hem was to prevent a network of societies from 
being formed extending over large districts, and so acquiring 
political power. In 1895 Prussian police u.sed a law of 1850 
as a pretext for dissolving the Socialist organization in Berlin, 
as had been done twenty years before. A large majority of the 
Rt‘ichstag demanded that an imperial law should be pas.sed 
rejiealing these law's and establishing the right of combination, 
and they refused to puss the rc\’iscd Civil Code until the chancellor 
promised that this should be done. Instead of this course; being 
adopted, however, special laws were introduced in <mo.st of the 
states, which, especially in Prussia and Saxony, while they gave 
the right of combination, increased the power of the police to 
forbid assemblies and societies. It was apparent that large and 
influential parties still regarded political meetings as something 


in themselves dangerous and demoralizing, and hence the demand 
of the Conservatix es that women and young persons should be 
forbitlden to attend. In Prussia a majority of the Upper House 
and a very large minority of the Lower House (193 f-o 206) 
voted for an amendment expressly empowering the police to 
break uj) meetings in which anarchistic, socialistic or communistic 
doctrines were defended in such a manner as to be dangerous to 
society ; the Saxon Conservatives demanded that women at 
least should be forbidden to attend socialistic meetings, and it 
remained illegal for any one under twenty-one years of age to be 
present at a political meeting. In consequence of the amend- 
ments in the Upper House the Prussian law was lost ; and at last, 
in 1809, a short imperial law was carried to the effect that 
“ societies of every kind might enter into union with one 
another.” This w'as at once accepted by the chancellor ; it was 
the lime when the Nav'v Bill w'us coming on, and it was necessary 
to xvin votes. The general feeling of distrust w’hich this pro- 
longed controversy aroused was, how'cver, shown by the almost 
eonlemptuous rejection in 1899 of a Bill to protect arli.sans 
wlio were willing to W'ork against intimidation or violence (the 
Zuchlhaus-Vorlage), a vote which w'as the more significant as 
it was not so much occasioned by the actual provisions of the 
bill, blit was an expression of the distrust felt for the motives 
In' which the government was moved and the reluctance to place 
any further powers in their hands. 

Meanwhile the emperor had set himself the task of doing for 
the German fleet wliat his grandfather had done for the army. 
I'hc aixjiiisition of Heligoland enabled a new naval station to be 
establi.she(l off the mouth of the Elbe ; the completion of the 
canal from Kiel to the mouth of the PUbe, by enabling ships of 
war to pass from the Baltic to the North Sea greatly increased the 
strategic strength of tlie fleet. In i8«)o a change in the organiza- 
tion separated the command of tlic fleet from the office of secre- 
tary of slate, w'ho was responsible for the representation of the 
admiralty in the RcichsUig, and the emperor was brought into 
more diix'ct connexion with the navy. During the first fve 
years of the reign four linc-of-battlc ships were added and several 
armoured cruisers for the defence of commerce and colonial 
interests. With the year 1 895 began a period of expansion al iroad 
and great naval activity. The note was given in a speech of 
the emperor s on the twenty-fifth anniversary of the foundation 
of the empire, in which he said, “ the German empire has bcciimc 
a world empire.” The ruling idea of this new II W/- 
Politik was that (lemiany could no longer remain Pontik. 
merely a continental power ; owing to the growth of 
population she depended for subsistence on trade and exports ; 
she could not maintain herself amid the rivalry of nations unless 
the government wa.s able actively to support Cierman traders in 
all parts of the world. The extrmsion of German trade; and in- 
fluence has, in fact, been carried out with considerable sucx;ess. 
I'here wjis no prospect of further territory in Equatorial Africa, 
and the hopics of bringing about a closer union with the South 
African Rcjiulilic wTre not fulfilled. On the Pacific, however, 
there were great g*jiins ; ' long-established plans for obtaining 
a port in China which might serve as a base for the growing 
trade at Tientsin were carried out at the end of 1897 ; the murder 
of two Catholic missionaries w'as made the pretext for landing 
troo]3S in the bay of Kiao-chau ; and in amends China 
granted the lease of some 50 sq. m. of territory, and ••mailed 
also a concession for building railways. The emperor neu** 
show'cd his strong personal interest by sending his 
brother, Prince Henry, in command of a squadron to take 
possession of this territory, and the visit of a German prince to 
the emperor of China strongly appealed to the popular imagina- 
tion. The emperor’s chanicteristirally rhetorical speeches on 
this occasion - particularly bis identification of his brother with 
tlie “ mailed fist ” of Germany— excited considerable comment. 

* In 1899, following the Spanish -American War, Germany pur- 
chased the Caroline, Pclcw and Marianne IsUinds from Spi.in ; in 
1 8» ’9“ 1 900 by agreement w’ith Great Britain and America Hie 
accjiiired the two largest ol the Samoan islands, renouncing in 
favour of Britain her protectorate over certain of the Solomon 
islands. 
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In Turkey the government, helped again by the personal interest 
of the emperor, who himself visited the su’tan at Constantinople, 
gained important concessions for Ocrman influence and (lerman 
commerce. The Turkish armies were drilled and commanded 
by German officers, and in 1899 a German firm gained an im- 
portant concession for building a railway to ilaghdad. In Brazil 
organized private enterprise established a considerable settle- 
ment of German emigrants, and though any political power was 
for the time impossible, German commerce increased greatly 
throughout South America. 

Encouraged by the interest which the events in China had 
aroused, a very important project was laid before the Reichstag 
in November 1897, wliich w'ould enable Germany to 
Navmipro- higher place among the maritime jxiwcrs. A 

completely new procedure was introduced. Instead 
of simply proposing to build a number of new ships, 
the bill laid down p(‘rmanently the number of ships of every 
kind of w'hich the navy was to consist. They were to Ix) com- 
pleted by 1904; and the bill also specified how often ship.*; of 
each class were to be replaced, 'jiie plan would establish a 
normal fleet, and the Reichstag, having once assented, would 
lose all power of controlling the naval budget. The bill was 
strongly opposed by the Radicals ; the Cf;nlre was divided ; 
blit the very strong personal influence of the emperor, suppt»rted 
bv an agitation of the newly-formed Flottcnverem (an imitation 
of the ICnglish Nu\y T/-ague), so influenced public opinion that 
the opfiosition broke down. A general election was imminent, 
and no party dared to go to the country as the ojiponents of the 
fleet. 

Scarcely had tlic bill been carried when a .series f)f events took 
place which still more fully turned pulilie attention to colonial 
affairs, and seemed to justify the action of the govem- 
Hoatmty jY)ent, The war between the United Slates and Spain 
BttgiMttd, showed how necessary an efficient fleet was under 
modern conditions, and also caused .some feeling of 
apprehension for the future arising from the new policy of ex- 
tension adopted by the United States. And the brewing of tlic 
storm in South Africa, where the Boers were prcjiaring to resist 
British suzerainty, helped to make tlie nation regret that their 
fleet was not sufficiently strong to make (ierman synijiathies 
effective. The government used witli great address the bitter 
irritation against Great Britain which had lK*comc one of the 
most deep-seated elements in modern German life. This feeling 
had its origin at first in a natural reactioti against the excc.ssive 
admiration for ICnglish institutions which distinguished the 
Liberals of an older generation. This reaction was deliberately 
fostered during Bismarck’s later years for internal reasons ; 
for, as Great Britain was looked ii{K)Ti as the liome of parlia- 
mentary government and Free Traiie, a less favourable view 
might weaken German belief in doctrines and institutions adopted 
from that country. There also existed in Germany a curious 
compound of jealousy and contempt, natural in a nation the 
whole institutions of which centred round the army and com- 
pulsory service, for a nation whose institutions wen based not on 
military, but on parliamentary and legal institutions. It came 
about that in the minds of many Germans the whole nalional 
regeneration was regarded as a lilwration from British influence, 
'fliis feeling was deliberately fostered by publicists and historians, 
and was intensified by commercial rivalry, since in the stnigglc 
for colonial expansion and trade Germans naturally came to look 
on Great Britain, who held the field, as their rival . T’he sympathy 
which the events of 1896 and 1899 awakened for tlic 
Pro-Boer causixl all these ftxilings, which had long been 

meat. gr<>wing, to break out in a popular agitation more 
widespread than any since the foundation of the empire. 
It was used by the Nationalist parties, in Austria as well as 
in (k'rmany, to spread the conception of Pan-(k»iTnanism ; 
the Boers as Low Germans were regarded as the representatives 
of 'J'eulonic civilization, and seemed possible that the con- 
ception might be used to bring about a closer Iricndship, and even 
alliance, with Holland. In 189O the emperor, by despatching 
a telegram of congratulation to President Kruger after the collapse 


of the Jameson Raid, had appeared to identify himself with the 
national feeling. When war broke out in 1899 it w'as obviously 
impossible to give any efficient help to the Boers, but the govern- 
ment did not allow' the moment to jiass w'ithont using 
it for the very practical purpose of getting another 
bill through the Reichstag by which the na\'\' was to 
be nearly doubled. Some difficulties which arose regarding the 
exercise by the IJrilish government of the right of search for 
contraliand of war w'ere also used to stimulate public feeling. 
The Navy Bill was introduced in January looo. 'J'hcrc were 
some criticisms of detail, but the passing of the ])ill was only a 
matter of bargaining. Each party wi.died in return for its 
support to get some concessions from the government. 'Ihe 
Agrarians asked ffir restrict ion.s on the importation of food ; 
the (entre for the Lc.\ llcinze and the repeal of the Je.suit law ; 
the IJberals for the right of eonibination. 

The murder of the (ierman ambassador, Baron von Ketteler, 
at Peking in 1900 compelled the government to take a leading 
part in the joint expedition of the powers to China. 

A force of over 20,000 men was organized by voluntary 
enlistment from among the regular army : and ibi'. cbanccUor. 
.supreme command w'as obtained by the emperor for 
Count von Walder.see, w'ho had .succeeded Mollke as chief oi the 
staff. The gov(‘rnm('n1 w'as, however, sharpK' critici/ed lor not 
first consulting the Reichstag in a matter involving the first 
military expedition since the foundation of the empire. It was 
desirable in such ( ircumstanees tlial a younger tiiul mon* vigorous 
j statesman than Prince Hohenlohe should lie placed at the head 
I of affairs lx'f<>ro the Ri iehstag met : and on the 17th of October 
he resigned, and was .sueeceded as chancellor by Herr von Billow, 
the foreign secri tary. (j. W. Hk. ; \V. A. I’.) 

It remains only to sketch the main features of (jernuLn history 
in 1 iter years. In spite of lh(‘ denunciation by ihe SiK'ial Demo- 
cratic leaders of what th(*y stigmatized as a “ policy 
of brag,” tlie general popularity of the idea of estab- progresn. 
lishing a strong sea jiowcr w'as jiroved hy tin* rapid 
extension of the Navy l.eaguc. which in 1904 had already 3595 
branches. For an inmiase in the naw there was, indeed, 
sufiicienl excuse in the enormous expansion of German ov(‘r-sea 
commerce and the consequent growth of lli(‘ nierrantile marine ; 
the value of foreign trade, which in 189.'! was £365,000,000, had 
risen in 1904 to £610,000,000, and in the same period the tonnage 
of German merchant slipping had incieased by 234 In 
the session of 1901 Admiral von Tiipitz, the minister of marine, 
admitted in answer to a Socialist interpellation that the naval 
programme of 1900 W'oiild have to be enlarged. In 1903 ( oiint 
Billow declared in the Reii'hstag tliat tlie government was 
endeavouring to pursue a middle course In'tween “ the extrava- 
gant aspirations ol the J’an-(iennans and the jiarochial policy 
of the Social T>eTn()crats, w'hieh forgets that in a struggle for life 
and death (lermany’s means of ('omnuinicalion nughl he cut off.” 
At the same lime the emperor presented to the Jvc iehstag a (‘om- 
parative table, drawn up liy his own hand, showing tlie ri-lative 
.strength of the British and (ierman navies. An inspired article in 
the Grenzhoicn declared the object of this to be to mode rate at 
once the aggre.ssive attitude of the ]*an- Germans toward.s (ireat 
Britain and liritish alarms at the naval develojimeiU ol Germany. 
'Hiis gave a fresh impetus to the na^d agitation and counter- 
agitation. In 1904 (.'oiint Billow again found it necessary, in 
reply to the Socialist leader Bebel, to declare that tlu; German 
naval armaments were purely defensive. ” I cannot conceive,” 
he said, ” that the idea of an Anglo-( ierman war .should U; 
seriously entertained by sensible people in either country.” 
On the i6lh of November 1905 a new Na\T Bill amplif^ung the 
programme of 1900 w'as accepted by the Federal Diet . 1 ’he Navy 
League, encouraged by its success, now redoubled its exertions 
and demanded that the whole* programme should be completed 
by 1912 instead of 1917. Bebel denounced this agitation as 
obviously directed against England ; and the government 
thought it expedient to di.savow the action of its too zealous 
allies. A telegram addres.sed by the emperor William to the 
presidents of the League, Onerals Keim and Menge.s, led to 
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their resignation ; but the effect of this was largely counteracted 
by the presence of Prince Henry of Prussia and the king of 
Wiirttembcrgat the annual congress of the League at Stuttgart in 
May, while at the Colonial Congress in the autumn the necessity 
for a powerful navy was again one of the main themes of dis- 
cussion. 'rhat the government was, in fact, at one with the 
League* as to the expediency of pushing on the naval programme 
was proved by the revelations of the first lord of the admiralty, 
Mr McKenna, in the debate on the naval estimates in the British 
parliament of iqoc). From these it was clear that the German 
government had for some time past been pressing on its naval 
armaments with little regard to the ostensible programme, and 
that in the matter of the newest types of battleships, Great 
J^ritain liad to reckon witli the fact that, before the date fixed 
for the completion of the programme, Germany might establish 
at least an equality. 

'J’he same determined spirit which characterized German naval 
policy was evident also in her relations with the other powers. 
The suspicions as to the stability of the Triple Alliance 
policy!* produced, indeed, for some years a kind of nervous- 
ness in the attitude of the government, whose deter- 
mination to assert for Germany a leading international role 
tended to isolate her in Europe. This nervousness was, in 1903 
and 1904, especially evident in the efforts to weaken the Franco- 
Russian alliance by the policy of what Bebel denounced as 
Germany “ crawling on her stomach before Russia.'* Germany 
not only backed up Russian policy in the ICast, and at the out- 
break of the Russo-Japanese War took up towards her an attitude 
of more than benevolent neutrality, but the cabinets of Berlin 
and St J*etcrsburg entered into an agreement under which political 
offenders against either government were to be treated as traitors 
to both. This arrangement, which made the Prussian police 
the active allies of the Third Section in the persecution of 
The political suspects, created vast indignation among all 
Konigs^ shades of Liberal o])inion in Cicrmany, an indignation 
berg which culminated with the famous Kdnigsberg trial. 
trial, prosecution of nine (ierruan subjects for 

sedition, conspiracy and Ivsc-majcsiv against the Russian emperor, 
and for the circulation of books and pamphlets attacking him 
and his government, 'fhe detendants were poor smugglers 
from the Esthonian border marshes, who in the course of their 
ordinar\' avocations luul t'arried luiles of revolutionary tracts 
into Russia without troubling as to their contents. The trial, 
which took place in July 1904, excited widespread attention, 
'fhe prosecution was conducted w'ith all the force of the govern- 
ment ; the defence was undertaken by some of the most brilliant 
Liberal advoi’ati's of Germany and developed in effect into an 
elaborate imlidment, supported by a great weight of first-hand 
evidence, of the inicjuities of the Russian regime. The verdict 
of the court was a .serious rebuff for the government ; after a 
pri liminary im estigation of nine months, and a public trial of a 
fortnight, the major charges against tht^ prisoners were dismis.sed, 
and six of theTii were condemned onl\' to short terms of imprison- 
ment for conspiracy. 

'i'he progress of the Russo-Japanese War, however, soon re- 
lieved Germany of all anxiety as to the safety of her eastern 
frontiers, and produced a corresponding change in her attitude. 
Th(i Russian disasters in Manchuria at the beginning of 1905 
were followed by an extraordinary demon.st ration of the emperor 
W illiam’s ideas as to “ the world-wide dominion of the llohen- 
zollerns," in a sort of imperial progress in the ICast, made for the 
purpose of impressing the Mahommedan world with the power 
of Germany. In 1904 the German attitude towards Great 
Britain had been in the highest degree conciliatory ; the Anglo- 
French agn'ernent as to Lgypt was agreed to at Berlin : a visit 
of King Edward ML to Kiel was reciprocated by that of the 
German sejuadron to IMymouth ; in July a treaty of arbitration 
was signed between the two countries, while in the Reichstag 
the cli£incellor declared that, Germany's interests in Morocco 
being purely commercial, the understanding between France and 
England as to that country', embodied in the convention of the 
8th of April 1904, did not immediately concern her. This attitude 


was now changed. On the 31st of March 1905 the emperor 
William landed at Tangier, and is reported on this occasion to 
have used language which in effect amounted to a promise to 
support the sultan of Morocco in resisting French control. Hh 
visit to the Holy I^nd and the solemn pilgrimage to Jerusalem 
were, in the same way, a striking coitl) de ihedtre designed to 
strengthen the influence won by Germany in the councils of the 
Ottoman empire, an influence which she had been careful not 
to weaken by taking too active a part in the concert of the 
powers engaged in pressing on the question of Macedonian 
reform. 

Meanwhile pressure was being put upon France to admit tlie 
German claim to a voice in the affairs of North Africa, a claim 
fortified by the mission of Count von Tattenbach, (ierman 
minister at Lisbon, to Fez for the purpose of securing from the 
sherifian government special privileges for Germany. This 
aggressive policy was firmly resisted by M. Delcasse, the French 
minister of foreign affairs, and for a while war seemed to be 
inevitable. At Berlin powerful influences, notal:>ly that of Herr 
von Holstein — that mysterious omnipotence V^ehind the throne — 
were working for this end ; the crippling of Russia seemed 
too favourable an opportunity to be neglected for crushing the 
menace of French armaments. That an actual threat of war 
was conveyed to the French government (through the German 
ambassador at Rome, it is said) tlierc can be no doubt. That 
war w^as prevented was due partly to the timidity of French 
ministers, partly to the fact that at the last moment Herr von 
Holstein shrank from the responsibility of pressing his arguments 
to a practical conclusion. The price of peace, how'cvcr, was the 
n’signation of M. Delcasse, who had been prepared to maintain 
a bold front. Germany had perhaps missed an opportunity for 
putting an end for ever to the rivalry of France ; but she had 
inflicted a humiliation on her rival, and proved her capacity to 
make her voice heard in the councils of Europe.^ 'fbe proceedings 
of the conference of Algccinis (.see Morocco) emphasized the 
restored confidence of Germany in her international position. 
It was notably the part played by Austria in supporting the 
German point of view throughout at the conference that 
strengthened the position of Germany in Europe, b> drawing 
closer the bonds of sympathy between the two empires. How 
strong this position had become was demonstrated during the 
crisis that arose after the revolution in Turkey and the annexa- 
tion of Bosnia and Herzego\'ina by Austria in October 1908. 
The complete triumph of Baron von Aebrenthal’s polic\', in the 
face of the opposition of most of the European powers, was due 
to German support, and Germany suddenly appeared as the 
arbiter of the affairs of the European continent (see Europe : 
History). German nervousness, which had seen British intrigues 
everywhere, and suspected in the beneficent activities of King 
Edward VII. a Machiavellian plan for isolating (icrmany and 
surrounding her with a net of hostile forces, gave way to a spirit 
of confidence which could afford to laugh at the terror of Germanv 
which, to judge from the sensational reports of certain popular 
British journals, had seized upon Great Britain. 

The great position gained by the German empire in these 
years was won in the face of great and increasing internal diffi- 
culties. These difficulties were, in the main, the out- 
come of the peculiar constitution of the empire, of 
the singular compr()mi.se which it represented between cuitiea, 
the traditional medieval polity and the organization 
of a modern state, and of the conflicts of ideals and of interests 
to which this gave rise ; these being complicated by the masterful 
personality of the emperor William, and his tendency to confuse 
his position as German emperor by the will of the princes with 
his position as king of Prussia by the grace of God. 

In general, Germany had passed since the war through a social 
and economic revolution similar to that undergone by Cireal 
Britain during the earlier halt of the 19th century, though on 
a greater scale and at a much accelerated pace. A country 

^ The elevation of Count Biilow to the rank of prince immediately 
alter the crisis was significantlv compared with the same lionour 
bestowed on Bismarck at Versailles in 1871. 
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mainly agricultural^ and in parts purely feudal^ was changed into 
one of vast industries and of great concentrations of population ; 
and for the ferment created by this change there was no such 
safety -vafve in the representative system as had existed in England 
since the Reform Bill. In spite of the election of the Reichstag by 
manhood suffrage, there existed, as Count Biilow pointed out in 
1904, no real parliamentary system in Germany, and owing to 
the economic, political, social and religious structure of the 
nation ” there could never he one. Of the numerous groups 
composing the German parliament no one ever secured a majority, 
and in the absence of such a majority the imperial government, 
practically independent of parliament, knew how to .secure its 
assent to its measures by a process of bargaining with each 
group in turn. This system had curious and ver>' far-reaching 
results. I'he only group which stood outside it, in avowed 
hostility to the whole principle on which the constitution was 
based, was that of the Social Democrats, “ the only great party 
in Germany which,” so the veteran Mommsen declared in 1901, 
“ has any claim to political respect.” The consequence was the 
rapid extension and widening of the chasm that divided the 
German people. The mass of the working-class population in 
the Protestant parts of Germany belonged to the Social 
Democracy, an inclusive term covering ^’ariations of opinion 
from the doctrinaire system of Marx to a degree of Radicalism 
which in ICngland would not Ik* considered a bar to a peerage. 
To make head against this, openly denounced by the emperor 
himself as a treasonal^le movement, the government was from 
time to time forced to make ('oncessious to the various groups 
which placed their sectional interests in the forefront of thi;ir 
programmes. To conciliate the Catlndic (Vntre party, numeri- 
cally the strongest of all, various concessions were from time to 
time made to the Roman Gatholic diurch, e.g. the repeal in 1904 
of the clause of the Anti-Jesuit Law f(»rbidding the settlement 
of individual members of the order in Gernninv. The ( onserva- 
tive Agrarians were conciliated by a s(‘ries of tarift acU' j)lacing 
heavy duties on the importation of agricultural jjroduce and 
exempting from duty agricultural implements. 

The first of these tariffs, which in order to o^'ercomc Socialist 
obstruction was passed c// hloc on December 13-14, 1902, led 
to an alarming alteration in the balance of parties 
in the new' Reichstag of 1903, the Socialists — who 
had previously numbered 58 — w'inning 81 seats, a gain 
of 23. Of the other groups only one, and that hostile 
to the government— the Poles - had gained a seal. 'Phis startling 
victory of the Social Democracy, though to a certain extent 
discounted by the dissensions l)ctween the two wings of the 
party wdiich w'cre revealed at the congress at 1 Ircsdcn in the same 
year, v.'as in the highest degree disconcerting to the government ; 
but in the actual manipulation of the Reichstag it facilitated 
the w'ork of the chancellor by enabling him to unite the other 
groups more readily against the common enemy. The most 
striking effect of the development of this antagonism was the 
gradual disappearance as a factor in politii's tif the Lilx*rals, 
the chief builders of the Empire. Their part henceforth wiis 
to vote blindly wdth the C‘onservati\T groups, in a common fear 
of the Social Democracy, or to indulge in prote.sts, futile because 
backed by no power inside or outside the parliament ; their 
impotence was equally revealed when in December 1902 they 
voted w'ith the Agrarians for the tariff, and in May 1909 when 
they withdrew in dudgeon from the new tariff committee, and 
allowed the reactionary elements a free hand. The political 
struggle of the future lay between the Conservative and ( lerical 
elements in the ^tate, alike powerful forces, and the organized 
power of the Social Democracy. In the elections of 1907, indeed, 
the Social DemocTatic party, ow'ing to the unparalleled exertion 
of the government, had a set-back, its representation in parlia- 
ment sinking to 43 ; but at the International Socialist Congress, 
which met at Stuttgart on the i8th of August, Herr Bebel was 
able to point out that, in spite of its defeat at the polls, the 
Socialist cau.se had actually gained strength in the country, 
their total poll having increased from 3,010,771 in 1903 to 
3,250,000. 
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In addition to the political strife and anxiety due to this 
fundamental cleavage within the nation, Cicrmany w'as troubled 
during the first decade of the 20th eentur)' by friction 
and jealousies arising out of the federal constitution 
of the Empire and the preponderant place in it of "Unpire. 
Prussia. In the work of pressing on the national and 
international expansion of (Germany the interests and views of 
the lc.sscr constituent states of the lunpire were apt to Ixi over- 
looked or overridden ; and in the southern states there was 
considerable resentment at the Unitarian tendency of the north, 
which seemed to aim at imposing the Prussian model on the whole 
nation. This resentment was espeeialh' ('onspii nous in Bavaria, 
which clings more tenaciously than the other states to its .separate 
traditions. When, on the ist ot April 190?, a new stanip, w ith the 
superscription Deutsihes Reich," was issued for the lunpire, 
including Wiirttemberg, Bavaria refu.sed t(» accept it, retaining 
the stamp with the bavarian lion, thus emphusi/ing her deter- 
mination to retain her .separate postal estahlislinient. Gn the 
23rcl oi October 1903 Haron Podevils, the new' premier, addressing 
the Ifavarian diet, declared that his government “ would combat 
w'ith all its slrengtli " any tendency to as.sure the iuture of the 
Empire on any lines other than the fedeialive basis laid dowui 
in the imperial constitution. 

'I’his protest was the direct outcome of :in instiince ol tlu* 
tendency of the emperor to interfere in the affairs of the various 
governments of the Empire. Jn if)02 the Glerical 
majority in the bavarian diet had ndiised to vole 
£20,000 asked by the government lor art purposes, 
w'hercupon the emperor had l»*legrai)hed expressing 
his indignation and offering to give the money himsell, 
an offer that was jiolitelv declined. Another instance ol the 
emperor’s interference, constitutionally of more importance as 
directly affeding the rights of the German sovereigns, w'as in 
the (jiieslion ol the succession to the prinripalily of Lippe (.sc*c‘ 
Ijppe). The imjHilsive character oi the emjKior, whic h led him, 
with the best intentions and oftc'ii with excellent cTfc'cl, to 
inb*rfere everywhere and in e\'(‘r\'thing and to uller opinions 
often hig^ 'y inc*onvenient to his ministers, was the subject ot an 
interpellation in the Reic'hslag on the 2olh of Jamiarv 1903 
by tlie Socialist Herr von Vollmar, himself a bavarian, ( oimt 
billow, in answer l«) his criticisms, declared that “ the German 
people desired, not a shadow, but an c’lnperor of llesli and 
blood." None the le.ss, the eontiniied ” iiuliscTelions ' ol the 
emperor so inc'ensed public' oi)inion that, five years later, llv 
chancellor himsc*lf was forced to side with it in obtaining from 
the em]>eror an undertaking to submit all his public' utterances 
previously to his ministers lor approval (see William 11., 
German emperejr). 

Meanwdiile, the attempt to c-omplele the Germanization of the 
fronlicjr provinces of the ICmpire by conciliation or re|>rc*ssion con- 
tinued. In this respect progress was made especially Thenon- 
in Alsace-Lorraine. In May i()02, in leturii lor the German 
money granted by the KvuhsUunIvr for the* rc*storation nation- 
of the imperial castle of Ilochkonigshnrg in the Vosges, "**^**‘^‘ 
the emperor promised to aholi.sh the niktaturparaf!,ra£h('}i ; the 
proposal was accepted bv the Reichstag, and the exceptional 
laws redating to Alsace-Lorraine were repealed. Less ha|>j)v 
were the efforts of the* Prussian government at the (i(*rmauiza- 
tion of brus.sian ]*oland and Schleswig. Jn the formc‘r, in spite 
of, or perhaps because of, the attempt to cnisli the* Polish language* 
and .spirit, the I'olish cic*ment continuously inc reased, rc-inlon etl 
by immigrants from ac-ross the frc)ntic*r ; in the lattc’r the* Danish 
language more than held its ow'u, for similar n*iis'.ns, hut the 
treaty signed on the nth of January ]C)07 hetw'cen Pni.'.ia and 
Denmark, as to the status (»f the J )a.nish ‘‘ optants " in the duchic*s, 
removed the worst grievance from which the y)rovince was suffer 
ing (see Scni.Ksw’icj-llcjLSTEiN yri’s’iinN). 

Of more serious import were the ytiarly and incrc*asing defic its 
in the imperial budget, and the c'onsequent enormous grow'th oi 
the debt, d'his was partly clue to the commercial and industrial 
depression of the early years of the* c;c*ntiiry, jrartly was another 

outcome of the federal constitution, which made it diffic ult to 
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adjust the budget to the growing needs of the Empire without 
disarranging the finaiK'es of its constituent states. The crisis 
ifeniirM- became acute when the estimates for the year 1900 
Honor showed that some £25,000,000 would have to be raised 
Mace voa by additional taxes, largely to meet the cost of the ex- 
BtHow. panded naval programme. The budget presented to 
the Reichstag by Prince Biilow, which laid new burdens upon the 
1and(vJ and capitalist classes, was fiercely oppnjsed by the Agrarians, 
and led to the break-up of the Liberal-Conservative on whose 
siipp)ort th(^ chancellor had relied since the elections of 1906. 
The biulget was torn to pieces in the committee selected to report 
on it ; the 1 liberal members, after a vain protest, seceded ; and 
the Conservat ive majority had a free hand to amend it in acoord- 
ance with their views. In the long and acrimonious debates that 
followed in the Reichstag itself the strange spectacle was pre- 
.sented ol the cluinccllor fighting a coalition of the Conservatives 
and the Catholic ( entre with the aid of the SorialisU; and IJberals. 
'fhe contest was from the first hopeless, and, but for the personal 
request of the emperor that he w’ould pilot the Finance Bill 
through the House in some shape or other, l^rince Biilow 
would have resigned early in the year. So soon as the budget 
was passed he once more tendt^red his resignation, and on the 
141)1 of July a sjiecial edition of the Imperial Gazette announced 
that it had been accepted by the emperor. The post of imperial 
chancellor was at the same time conferred on Theobald von 
Betiiniann-Hollweg, the imperial secretary of state for the 
interiiir.^ (AV. A. P.) 

Hihliojiyaphy oj Germnv History. — Although the aiithorities 
for the history of (lermanv may be said to begin with Cae.sar, it 
is 'I’acitus who is especially useful, bis Gerinartia being an in- 
valuable mine of information about the early inhal)itants of the 
cniintrv. In llie dark and disordered centuries which followed 
there are only a f<*w scanty notices of the Germans, mainly in 
the works of foreign writers like Gregory of 'Fours and Jordanes ; 
and then the Hth and 9th centuries, the time of the revival of 
learning which is associated with the name of ('harlemagne, is 
reached. By the end ot this period Christianity had been firmly 
established among most of the (ierinan tribes ; the monks were 
the trustees of tlie now learning, and we must iotik mainly, 
although not exclusively, to the monasteries for our autiioritics. 
'J'he work of the monks generally took the form of Antiales or 
Chronica f and among the nuinerous German monasteries which 
are lamous in this connexion may be mentioned Fulda, Reichenau, 
St Gall and ]x)rscb. For contemporary history and also for the 
century or so which preceded the lifetimes of their authOTS these 
writings are fairly trustworthy, but beyond this they are litUc 
more than collections ot legends. 'Fhere are also a large number 
of ]i\ cs of saints and churclunen, in which the legendary element 
is still more conspicuous. 

With regard to the Atwales and Chronica three important 
cuiisideralions must lx* mentioned. They are local, they are 
monastic, and they are partisan. The writer in the Saxon abbey 
of Corvey, or in the Franconian abbey of Fulda, knows only alxait 
cN cuts which hjippciu'd near his own doors ; he records, it is true, 
occurrences whicli rumour has brought to liis cars, but in general 
he is trustworthy only for the history of his own neighbourhood, 
'ibe Saxon and the Franconian annalists know nothing of the 
distant Ba\'arians ; there is even a gulf betw^cen the Bavarian 
and the Swabian. I'hcn the Annals are monastic. To their 
writers the affairs of the great w’orld arc of less importance than 

' He was U)rn on Noveinljer 20, tlie sou oL a \vc,althy 

Rheriisli Kindo\v?i»‘r, and grandson of MoriU August von BelhiiKinri- 
lloliwcg (1705 prolessor of law at Bonn, ennobled in 1840, 

an<l trom i8s8 I0 i^(>2 minister of ediiciilioii and religion at Berlin. 

I Icrr von BeiJiinann-Holbveg studied law at Str.issburg, Leipzig an<l 
Berlin, entered the Prussian civil service in 1882, and, passing 
Mu cesstully throiigli the xarious stages of a G(M*niau administrative 
« an er, became gov«*nu)r I'GluTprasideiit) ot the province of Branden- 
burg in 1800. In 1005 be beeame Prussian minister of the intmor. 
'I'wo years later he succeeded Count Posaclow's’ y as imperial secretary 
of st.ite for the interior an 1 rv']m's(‘ntativeof the. imperial chancellor, 
and was at the saihO ti ne made \ ue j>rc.*>ident ol the council of 
Prussian ministers, office and title which had been in abeyance 
lor some years and were now again siippiessed. i 
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I those of the monastery itself. The Saxon Widukind, for instance, 
I gives more space to the tale of the martyrdom of St Vitus than 
he does to several of the important campaigns of Henry the 
Fowder. Lastly, the annali.st is a partisan. One is con- 
cerned to glorify at all costs the Carolingian house ; another 
sacrifices -almo.st everything to attack the emperor Henry IV. 
and to defend the Papacy ; while a third holds a brief for 
some king or emperor, like l^uis the Pious or Otto the 
Grea.t. 

I'wo difficulties are met with in giving an account of the 
sourcies of German history. In the 7th, 8th and oth centuries 
it is hard, if not impossible, to disentangle the history of (k'nnany 
from that of the rest of tlie P'rankish empire of which it formed 
part ; in tact it is not until the lime of the dissensions lictween 
the sons of the emperor Tx>uis I. that there are any signs of 
demarcation between the P^asl and the West Franks, or, in other 
words, any separate history of Germany. The second difficulty 
arises later tind is due to the connexion of Germany with the 
Empire. Germany was always the great pillar of the imperial 
power; for several centuries it w^as the Empire in eveiy^thing 
but in name, and yet its political history is often overshadowed 
liy the glamour of events in Italy. While the chroniclers were 
recording the deeds of PYederick I. and of Prederick TT. in the 
peninsula, the domestic history of Germany remained to a large 
extent unwritten. 

Among the early German chroniclers the Saxon Widukind, the 
author of the Res gestae Saxonicae, is worthy of mention. He was 
a monk of C'orvey , and his work is the best anthorit}" for the early 
history of Saxony. Lambert, a monk of Hcrsfeld, and Widu- 
kind’s countryman, Bruno, in his De hello SaxonicOj tell the story 
of the great contest, between the emperor Henry IV. and Pope 
Gregory Vll., with special reference to the Saxon part of the 
struggle. But perhaps the ablest and the most serviceable of 
these (!arly writers is Otto of Freising, a member of tlie Balx*n- 
berg family. Otto was also related to the great house of Hohen- 
staiifcn, a relationship which gave him acress to sources of 
information usually withheld from the ordinary monastic annalist, 
and his work is very valuable for the earlier part ol the career 
of PYederick 1 . Something is learned, too, from biographies 
written by the monks, of which ivinharrl’s Vita Karoli AJagni 
is the greatest and the best, and Wipo's life of the emperor 
Conrad TI. is valuable, wbile another Carolingian courtier, 
Nithard, has a special interest as, almost alone among these 
early chroniclers, being a soldier and not a monk. 

The monastic writers remain our chief authoriurs until the 
great change brought about by the invention of printing, although 
a certain amount of work was done by clerical w'ritcrs attached 
to the courts of v.irious rulers. Parallel with this event the 
revival of learning was producing a great number of men who could 
write, and, more important still, of men who were throwing off 
the monastic habits of thought and passing into a new intellectual 
atmosphere. The Renaissance was followed by the fierce con- 
troversies aroused by the Reformation, and the result was the 
output of an enormous mass of writings covering e\ ery phase 
of the mighty combat and possessing every literary virtue save 
that of impartiality. But apart from these poleraicAl writings, 
many of which had only an ephemeral \'aluc, the Renaissance 
was the source of another stream of historical literature. Several 
princes and other leading personiiges, foremost among whom 
was the emperor Maximilian T., had spent a good deal of time 
and money in collecting the manuscripts of the medieval 
chroniclers, and these now licgan to be printed. The chronicle 
of Otto of Freising, which appeared in 1515, and the Vita of 
I PDinhard, which appc.ared six years later, are only two among 
the many printed at tliis time. The publication of collections 
of chronicles began in 1529, and the uncritical fashion in which 
these were reproduced made forgeries easy and frequent. There 
was, indeed, more than a zeal for pure learning behind this new 
movement ; for both parties in the great religious controversy 
of the time used these records of the past as a storehouse of 
weapons of offence. The Protestants eagerly sought out the 
writings winch exposed and denounced the arrogance of the 



HIvSTORY] 


GERMANY 


899 


popes, while the Romanists attempted to counter them with 
the numerous lives of the saints. 

But before the raw material of history thus began to increase 
enormously in bulk, it had already begun to change its character 
and to assume its modern form. The Citron tclr still survived as 
a medium of conveying information, though more often than not 
this was now written l^y a layman ; but new stores of information 
were coining into existence, or rather the old stores were expanding 
and taking a different form. Very roughly these may be divided 
into six sections, (i) Official documents issued by the emperors 
.and other German rulers. (2) Treaties concluded between 
Germany and other powers and also between one Gennan state 
and another. (3) Despatches sent to England, Spain and other 
countries by their representatives in various p.arts of Germany. 

(4) Controversial writings or treatises written to attack or defend 
a given position, largely the product of the Reformation period. 

(5) The corrcs])on(lcnce of eminent and observant persons. (6) 
An enormous mass of personal impressions talsing the form of 
Commentaries, Memoirs and Diaries {Taf^rhitchcr). Moreover, 
important personages still find eulogistic biograpliers and 
defenders, c.g. the laiiciful WTitings about the emperor Maxi- 
milian T. or Piifendorf's De rebus grstts Fridend WUhelmi Ma^^i 
elcctoris Brandenhiirgid. 

Through the dust aroused by the great Refornut ion controversy 
appear the dim Ix^ginnings of the scientific spirit in the writing 
of history, and in this connexion the name of Aventinus, “ the 
Bavarian Herodotus,*' may be mentioned. But for many years 
hardly any progn‘ss was made in tliih* direction. Even if they 
possessed the reejuisite (jualifications the historiographer.^, attached 
to the courts of the emperor Charles V. and of lesser [lotcn tales 
could not afford to l)c impartial. 'I'lins new' historic^ witc written 
and old ones unearthed, collected and primed, but no attempt 
was made to criticize and collate the manuscripts ol the past, 
or to present, two sides of a question in the writings of the present. 
Among the collections of authoritii's made during the if^th and 
17th centuries those of ). l^istorius (Frankfort, i5^3--iOo7), 
of E. Lindenbrog (Frankfort, i()09) and of M. Freher (Frankfurt, 
i6oO“i6ji), may be noticed, .although these were only put 
together and printed in the most haphazard and unconnected 
fashion. Passing thus through these two centuries we reach the 
beginning of the iSch century and the work done for (ierman 
]ii.storical scholarship by the pliilosopher Leibnitz, who sought 
to CIO for his own country what Miiratori was doing for Italy, 
jw some ycar.s it had been recognized that the collection and 
arrangement ol the authoiities lor German iiistory was too great 
an undertaking for any one man, and societies under very 
influential patronage were founded for this purpose. But very 
slight results attended these elaborate schemes, although their 
failure did not deter Leibnitz from pursuing the. same end. 
riie two chief collections which were i.ssued by tlio philo.sopher 
are the A r res lone's hi\torirae (161^8-1700) and the Sertpiores 
rernm Brnnsviccnsiiim ; the latter of these, r»,ntaining docu- 
ments centring round the hi.:.tury of the Welf family, wiis pub- 
lished in tlm^e volumes at Hanover (1707-1711). Leibnitz, 
worked at another collection, the Origines Cnelficae, which was 
completed and issued by his pupils (Hanox er, 1750-1780), and 
also at Annales imperii oeddeniis Bninsvicenses, which, altliough 
the most valuable collecLum of the kind yet made, wa'i not pub- 
lished until edited by G. H. Pertz (Hanover, 1843-18.1^). Other 
collections followed those of Leibnitz, among \\hich may be 
mentioned the Corpus hisloricum medii aevi r)f J. G. I’.ccard 
(Leipzig, 1723) and the Srriplores rerum Gcrmanicarum of J. B, 
Mencke (Leipzig, 1728). But these collections are merely 
lie.'ips of historical material, good and had; the documents 
therein were not examined and they are now quite superseded. 
They give, however, evidence of the great industry of their 
authors, and are the foundations upon which modern German 
scholarship has built. 

In the iqth c.cntury the scientific spirit received a great 
impetus from the German system of education, one feature of 
which was that tlie universities began to require original work 
for some of their degrees. In this field of .scientific research the 


Germans were the pioneers, and in it they are still pre-eminent, 
with Ranke as their most lamous name and the Monumenla 
Germaniae historica as their greatest production. The Monu- 
menta is a critical and ordered collection of docuruenis relating 
to tlie history of (Tcrmany between 500 and ji^oo. li owes its 
origin mainly to the efforts of the stale^mairstein, who was 
responsible for the foundation of the Gesdlschajl fur dllere deulsdie 
GeschichUkumk, under tlu‘ auspices ol which the work was begun. 
Ihc Gcsellscliuft was established in i8n;, and, the editorial work 
leaving l>een entrusted to G. 11. IVrlz, the lii-st volume of 
the Monumenia was published in 1826. The work was divided 
into five sections : Svriplvres, Lrf^es, LnpUmiatit, EfnAolae and 
Anliquitales, but it was many years before anything was done 
with regard to the two last-named sections. In the three 
remaining ones, howe\'er, folio volumes were published regularly, 
and by thirty folio volumes ol Scriptores^ five ot I.e^rs 

and one of Diplomata hnperu hiul appeared. But meanwhile 
a change of organi/alion hail taken place. W'lien Berlz rcsign(‘d 
his editoii.d position m 187.4 and the Gcsrlhrhall was (Iis.soi\ ed, 
twenty-four folio volumes had been publi.shed. The Prussian 
Ac.tdemy of Sciences now made itself res^xinsible tor the oontinii- 
ance of the work, and a board ol direction was appoinU'd, the 
pre.s»dcnts of which were successively (J. Vl'aitz, \V. V\ altenbaeli, 
E. Dunimler and 0. Holder- Kgger. Soon afterwards as money 
becLune more plentiful the seopi‘ ol work was extended ; the 
production of the folio x'oliiines (‘ontimied, but the five .sections 
were sulidivided and in each of thes*' a series ol quarto volumes 
was issued. The titles of tliese new sections gna* a suflicient 
idea of their cont(‘nts. 'flu* Srriptores are divided into Anrtores 
antiquissimt, Sen plates rerum Mcrovingicarum, Sni plates rerutn 
J MHiiohardkarum et llaltcarutn, Libelli dc Itlc impcralotum el 
ponlifieum, Gesta ponlificutn Romanonim and Deuisrhe ('Itrotiiken, 
or Si riptor^s qui vrrtiacula lingua usi sunt. The Leges are divided 
into Leges naltonnm Germatinarum^i'apiiularia regnm Franrotitmf 
Conalia, C onstitutione^ imperatorum el rrgum and Formulae, 
Three quarto volumes of Diplomata regnm et tniperatorum 
Germaniae and one ol Diplomata Karalingorum had bp**n pub- 
lished by ic)0(). Work was also Ix'gun upon th(‘ Aniiquitates 
.arvl the EpisUdoe. The sections of the former are Po'eiue fMhni 
medit tfru/, Lihri eonfralertntatum and Nerrologia Gerniantae, 
and of the latter Ept.sldcu’ saecidi XIJL and Fptstalae Meta- 
vingid et Karolim acin. Meanwhile the pid^lication of the 
Srriptores proper continues, although the tliirty-first and sub- 
sequent volumes are in ejuarto and not in folio, and the number of 
volumes in the whole undertaking is ('ontinually lieing increased, 
'file archives of the Gesellsrhafl have been Dublished in twcK'e 
volumes, and .a large number of volumes of the Nencs Archiv 
have ajipeared. Some of the MSS. lia\ i lieen printed in facsimile, 
and an index to the Manumnifu, edited by (V Huhler- logger and 
K. Zeumev, appeared in 'The writings ol the more im- 

portant chroniclers have* b(‘eu published separate))', and in.any 
of them have been translated into German. 

It will thus ])e seim that the ground < overed by the Monumenia 
is enormous, 'i'he volumes ot the Senplores contain not only the. 
domestic clironiclers, but also selections from llu* work of lori ign 
writers who give inlormatifin about the history of G(;rrriany for 
example, the Englisliinan Matthev/ J^vris. In the main tlic.se 
writings arc arranged in chronologiciil mder. Ivaeh has been 
edited by an expert, and the various introductions gi\e evidence 
of the number of MSS. collated and the great pains taken to 
ensure textual aiciiracy on the part of the diflerenl editors, 
among whom may be mentinn(‘d Mornm.sen .and Lappenberg. 
Giber great names in German historical srh()la.rshi]j hav<‘ also 
as.si.stcd in this work. In addition to Waitz the Leges .section has 
enjoyed the services of F. JBiihme and of 11. Brunner, and tlie 
Diplomata section of 'F. Sickel, H. BrcssluU and Iv. Miihll^acher. 

'i'he progress of the Monumenta stimulated th(' production of 
other works of a like nature, and among the smalki crjlh ciions 
of authorities which apipeiired during the 19th ce ntury two are 
worthy of mention. These are the Fantes rerum Gennanuarum , 
edited by J. F. Bdhnier (Stuttgart, 1843 1868), a (ollecfion of 
sources of the 12th, 13th and t ith centuries, and the Bibliotheca 
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rerum Germanicarum^ edited by Ph. Jaffc (Berlin, 1864-1873). 
Another development followed the production of the Monumenta, 
this being the establishment in most of the German states of 
societies the object of which was to foster the study of local 
history. Reference may be made to a Verein for this purpose in 
Siixony and to others in Silesia and in Mecklenberg. Much has 
also been done in Prussia, in Brandenburg, in Bavaria, in Hanover, 
in Wiirtternberg and in Baden, and collections of authorities 
have been made by competent scholars, of which the Geschichts- 
quellen der Provinz Sachsen tmd angrenzender GebieU (Halle, 
1870, fol.), which extends to forty volumes, the zmzWax Scriptores 
rerum Prussicarum (Leipzig, 1861-1874), and the seventy-seven 
volumes of the Publikaiionen aus den kbniglichen preussischen 
Staaisarchwen, veranlasst und unterstUizt durch die koniglicken 
Archivvenvaltung (Leipzig, 1878, fol.), may be cited as examples. 
The cities have followed the same path and their archives are 
being thoroughly examined. Tn 1836 an Urkundenbttch of Frank- 
fort was published, and this example has been widely followed, 
the work done in Cologne, in Bremen and in Mainz being perhaps 
specially noticeable. Moreover an historical commission at 
Munich has published twenty-eight volumes in the series Die 
Chroniken der deuisrhen Stddte vom 14. bis ins 16, Jahrhunderi 
(Leipzig, 1862, fol.). Lastly, many documents relating to the 
great families of (iennany, among them those of Hohenzollern 
and of Wittelsbach, have been carefully edited and given to the 
world. 

With this great mass oi material collected, sifted and edited 
by scholars of the highest standing it is not surprising that 
modern works on the history of Germany are stupendous in 
number and arc generally of profound learning, and this in 
spite of the lact that some German historians — Gregorovius, 
Pauli and LappenlxTg, for example- - have devoted their time to 
researches into the history of foreign lands. 

The earliest periovl is dealt with by K. Zeuss in THe Deutschen mid 
die NachluirstUmme (Munich, 1837 ; new ed., Gottingen, 1904) ; and 
then by l'\ Hahn in liis Urgesrhkhtc der i*ermaiiischen tmd roma- 
nischen Volker (Berlin, 1880-1889) and his Konige der German en^ 
vohiiiies ol which have appeared at intervals between 1861 and k^oq. 

'the ('arohngian tune is covered by E. Duiiunler's Ge^chichle 
cirs ostjunikisihen Reichs (Li'ijizig, 1887 1888), and then follow 
li.anke's Jahrhucher drs deutschen Reichs unter dem sdchsischen 
House (Berlin, 1837-1840), W. von Gie,sebrecht's Geschichte der 
deutsthen Kaiserzeit (1855-1888), and F. Uauiiier'.s GeschUhtc der 
Ilohcnstau/en. 

For the reigns of Jxithaii the Saxon and Conr.Kl III. 1 *. Jatt^'s 
books, GesfJnchte des deutsthen Reiches unter Lothar dem Sachsen 
(Berlin, 1843) ‘^id Geschichte des deutschen Reiches unter Conrad III. 
(Hanover, 1845), may be consulted. 

'I’he chiet histones on the peiio<l between the fall ol the llohen- 
slauleri ainl the Renaissance an* . 1 ’. l^indner, Deutsche Geschichte 
unter den t fabstntrgern und Luxemburgern (Stuttgart, 1888-1893) ; 
<). Lorenz, Deutsche Geschichte im /,\ und 14. Jahrhundert (Vienna, 
i8(i3-i 8()7) ; J. A.schbach, Geschichte Kaiter Sigmunds (Hamburg, 
1838-1845) ; K. losclier, Deutsches Let>en und deutsche Zustande 
von det liohenstaufemeit bis ins Reformatinnszatalter (Gotha, 1884) ; 
V. von Kraus, Deutsche Geschichte im Ausgange des Mittelalters 
(Stuttgart, 1888-1905), and A. Bachinann, Deutsche Reichs geschichte 
im Zeitalter Rriedriihs J I f, und M aximilians /. (I^npzig, 1884-1894). 

I'he two greatest works on the Reformation period arc L. von 
Ranke's Deutsche Geschichte im Zeitalter der Reformation (Ixnpzig, 
18H2) and J. Janssen's Grsthichte des deutschen Volkes sett dem 
Ausgang des Mittelalters (i8<)7-i903). Other works which may be 
meiLtumed are : K. B. von Bucholtz, Geschichte der Regierung 
Reidinands f. (Vienna, 1831-18^8) ; ('. Egelhaaf, Deutsche Geschichte 
im Zeitalter der Reformation (Berlin, 1893), and K, von Bczold, 
Geschichte der deutschen Reformation (Berlin, 1890). 

I'or tlie years after the Reformation w'C have Ranke, Zur deutschen 
Geschichte - Vom Religionsfiieden bis zum j^ojeihrigev Kriege (T.eipzig, 
1888) ; M. Ritter, Deutsche Geschichte im Zeitalter der Gegenrefor- 
matioH unci des dreissigfaht igen Ktieges (Stuttgart, 1887, fob); G. 
Droysen, Geschichte dci Gegenreformation (Berlin, 1893) ; A. Gindcly, 
Rudolf IT. und seine Zrit (Prague, 1862-1868) and Geschichte des 
dieissigjdhiigeK Krieges (Prague, 1869-1880). Gindely's book is, of 
course, only one among an enormous number of works on the Thirty 
Y'ears’ War. 

For the period leading up to the time of Frederick the Great w 
have B. Erdmannsdorffer, Deutsche Geschichte vom Westfdlischen 
Frieden bis zum Regierungsaniritt Friedrichs des Grossen (Berlin, 
1892-1 893); and then follow Ranke, Zur Geschichte von Osterreich und 
Preussen zwischen den Frieden sschliissen von Aachen und Hubertus- 
(Leipzig, 1875) and Dir deutschen Mdchte und der Furstenbund 


(Leipzig, 1871-1872); K. Bicdcrmann, Deutschland im rS. Jahr- 
hundert (Lcij)zig, 1854-1880) ; W. Oncktm, Das Zeitalter Friedrichs 
des Grossen (Berlm, 1880-1882); A. von Arncth, Geschichte Maria 
Theresias (Vienna, 1863-1879) ; L. Hausscr, Deutsche Geschichte 
vom Tode Friedrichs des Grossen bis zur Griindung des Deutschen 
Bundes (Berlin, 1861-1863), and K. T. von Hcigel, Deutsche Geschichte 
vom Tode Frtediichs des Grossen bis zur Aufldsung des alten Reichs 
(Stuttgart, 1899, lol.). 

For the 19th century we may mention : H. von Treitschke, 
Deutsche Geschichte im jg. Jahrhundert (Leipzig, i879-i894> ; H. von 
Sybcl, Die Begriindung des deutschen Reiches durch Wilhelm 7. 
(Munich, 1889-1894) ; G. Kaufmanii, Poliiische Geschichte Deutsch- 
lands im ig. Jahrhundert (Berlm, 1900), and H. von Zwiedeneck- 
Siidcnhonst, Deutsche Geschichte von der Auflosung des alien bis zur 
Griindung des neiten Reiches (Stuttgart, 1897-1905). These are 
perhaps the most important, hut there are many others of which the 
iollowing is a selection : K. Fischer, Die Nation und det Bundestag 
(Leipzig, 1880) ; K. Kliipfel, Geschichte der deutschen Einheits- 
hostrebungen bis zu ihrer Erfullung (Berlin, 1872-1873) ; H. Blum, 
Die deutsche Revolution 1S4S-JS4Q (Florence, 1897) and Das deuische 
Reich zur Zeit Bismarcks (Leipzig, 1893) ; W. Maurenbrechcr, 
Griindung des deutschen Reiches (Leipzig, 1892) ; H. Friedjung, Der 
Kampf urn die V orherrschaft in Deutschland jSj;g 1S66 (Stuttgart, 
1897) : C. von Kaltenborn, Geschichte der deutschen Bundesverhdlt- 
nisse und Einheitsbeslrebungen von iSo6-iSs6 (Berlin, 1857) ; j. 
Jastrow, Geschichte des deutschen Einheitstraumes und seiner Erfilllung 
(Berlin, 1885), and 1 ^ Kloppel, Dretssig Jahre deutscher Verfassungs- 
geschichte (Leipzig, 1900). 

F'or the most recent developments of German politics .see TI. 
Schulthess, Enropdischer Gesrhichtskalender (Nordlingen, 1861, fol , 
a work similar to the English Annual Register) ; W. Muller arul 
K. Wippermann, Poltlische Geschichte der Gegenwart (Berlin, 1868, 
lol.); the Statislisches Jahrbuch des deutsthen Reichs, and A. L 
Lowell, Governments and Parties in Continental Europe (1896). 

A good general history of Germany is the Bihlinthek deutscher 
Geschichte, edited by 11 . von Zwiedcneck-Sudenhorst (Stutlgart, 
1876, lol.). Other general histories, alt hough on a smaller scale, are 
K. J..:iniprecht, Deuische Geschichte (Berlin, 1891 -1896) ; O. Kammcl, 
Deulsthe Gesihichle (Dresden, 1889) ; K. Biedermanu, Deutsche 
Volks- und Kultur geschichte (Wiesliaden, 1885) ; T. Lindner, Gc- 
schtchlc des deutschen Volks (Stuttgart, 1894)'; the Handbuch der 
deutschen Geschichte, edited by B. (icbliardt (Stuttgart, 1901), and 

K. W. Nitzsch, Geschuhte des deutschen Volkes bis zum Augsburger 
Religionsfncden (T.(‘i])zig, 1883-1885). 

Special reference is de.servedly made to throe works of the highest 
value. Those are J. (L Droysen's gri*at Geschichte der preussischen 
Politik (Berlin, 1855 1886) ; the Deutsche Rcichstng'iakten, the first 
scries ot vdiich was puhh.shed at Munich (1867, fol.) and the second 
at Gotha (1893 1901) ; and the collection known as the Regesta 
imperii, wliicli owes its oxi.stencc to the labours of J. F. Bohmer. 
Nearly the whole of the period hetwei’ii 751 and i ^^^7 is covered by 
these vohime.s ; tlie charters and other documents ol some of the 
German kings being edited by Bolnner himself, and new and enlarged 
editions of certain sections have been brought out by J. Ficker, 
E. Wmkclniann and otbers. Much u.sefiii information on the 
history of different pcriod^3 is contained in the lives of individual 
emperors and others. Among thc.so are H. Pnitz, Kaiser Friedrich /. 
(D.iiizig, 1S71-187/1) ; F‘. W. Schirrmacher, Kaiser Friedrich H. 

(Gottingen, 1859 1865) ; H. lllniann, Kaiser Maximilian T. (Stutt- 
gart, 1884-1891); F. von ITurter, Geschichte Kaiser Ferdinands IT. 
(SchaffUausen, 1857-1864), and H. Blum, Furst Bismarck und seine 
Zeit (Munich, 18(15). There is also the great series of volumes, 
primary and su])j)h*mentary, forming the Allgemeine deutsche 
Biogiaphie (Leij)zig, 1875, fol.), in which the word deutsche is inter- 
pi'eled m the w'ldest possible sense. 

Apart from yiolitical lii'jlorics there are useful collections of law\s 
and other official documents of importance, and also a large number 
of valuable w'orks on the laws and constitutions of the Germans 
and on German institutions generally. Among the collections are 
M. Goldast, Collcctio t onstitutionum imperialium (1013; new and 
enlarged edition, 1673) ; the Cnpitulaiiones imperatorum et region 
Romano-Germanorimi (Strassburg, 1851) of Johann famniiiis, and 
the Corpus juris Germnniri aniiqui (Berlin, 1824) ol J^. Walb’r. 
Collections dealing with more recent history are J. C. Gla.ser’s Archiv 
des norddeutschen Bundes. Sammlung alter Gesetze, Verirdge und 
Aktcnstiicke, die Verhdltnisse des norddeutschen Bundes betreffend 
(Berlm, 1867) ; W. Jungermann’s Archiv des deutschen Reiches 
(Berlin, 1873, fol.), and the A eta Borussica. Denkmalcr der preussischen 
Staatsverwnltung im jS. Jahrhundert (Berlin, 1892, fob). Mention may 
also be made oi C‘. C. llomeyer’s edition of the Sachsenspiegel .and 

L. A. von l^ssbcrg’s edition of tlie Schwabenspiegel ; the many 
volumes ot Wallenstein’s lett(’rs and papers ; the eighteen volumes 
of the Urkunden und Akienstiicke zur Geschichte des Kurfursien 
Friedrich Wilhelm von Brandenburg {T^erlm, 1864, fob); andthelliirty 
volumes o'" the Poliiische Korrespondenz Friedrichs des Gmssen 
(Berlin, 1879 -1905). Modern writers on these subjects distinguished 
for their learning are G. Waitz (Deutsche Verfassungsgeschichte, Kiel 
and Beilin, 1844, fob) and G. L. von Maurer (Geschichte der Stddte- 
verfassung in Deutschland, Erlangen, 1869 1871, and other cognate 
writings), their works being valuable not only iOr the early institutions 
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of the Germans, but also for those of other Teutonic peoples. 
Other works on the German constitution and German laws are 
K. F. Eicliliorn, Deutsche Staats- und Jiechtsfieschuhte (Gottingen, 
1 843“ 1 844) I Schroder, Lchyhuch dev dcutschcn Rechis^esckichte 

(Leipzig, i 88 y and again 1902); H. Brunner, Deutsche .Rechts- 
geschichte (Leipzig, 1887-1892), and Gtundziige dev dcutschcn Rechts- 
f'esihichic (Leipzig, 1901-1903), and E. Mayer, Deutsiha und franzo- 
sische Verjassungsgeschichte vcm g.-j r. Jahvhunderi (Leipzi , 1809). 

Manners and customs arc dealt with in J. Schorr’s Deutsche Kitltur- 
und Sitien^eschiehte (Leipzig, 1852-1853) ; J. Lippert’s Deutsche 
Siitengeschichte (Vienna and Prague, i88y) ; O. llennc* am Rliyn’s 
Kulturgeschichte des deutschen Voikos (Berlin, t 88()) ; the Ge^chichte 
des deutschen Volhe'i und seiner Kultur im hlittelalter (Leipzig, 1891- 
1898) ot H. Gerdes, and F. von Lohor’s Kultutgcsrhuhte der Deutschen 
im AJ ittelnlter (M uiiich ,1891 1 894) . Among the works on h iishandry 
may be mentioned • K. Bucher, Die Rntstehung der V olkswtrlschaft 
(Tul)ingen, 1893) ; K. T. von Inama-Stemegg, Deutsche Wirtschafls- 
geschichte (T-eipzig, 1879-1901), and K. Lamjircchl, Deutsches 
Wirtschaftslehen im Mittelallev (Lepizig, i88f»). For antiquities see 
M. Heyne, PUnf Bucher deutscher llausaltertiuner von den dltesten 
gcschithtlichen Zeiten his zum 16. J ahrhnndert (Leipzig, 1899-1903), 
and L. Lmdenscliiuit, Ilandbuch der deutschen Allertumskunde 
(Brunswick, 1880-1889). For the history ot tJie (»erinan church 
see A. Hauck, Kirchengcschit hie Deutschlnnds (J..,eip7u», 1887-1903) ; 
F. W. Rettberg, Kirchengeschichte Deutschlands (Gottingen, 1846- 
1848), and J. Friedrich, Kirchengeschichte Deutschlands (Bamberg, 
1807-1869). For finance see K. i). llullnianu, Deutsche Ftnanz- 
geschichte des Mittclalters (1805) ; for the ad n illustration of justice, 
O. Franklin, Das ReUhshofgericht im Mittclalter (Weimar, 1807-1869), 
and A. Stolzol, Die Tintwickelung des gelehrten Ruhiet turns in deutschen 
'J'erntofien (Stuttgart, 1872) ; for the towns and their peoph* sec 
J. Jastrow, Die Volkszahl deutscher Stadte zu Ende des MtUelaltcrs 
und zu Beginn der Neuzeit (Berlin, 1886) ; F. \V. Barthold, Geschichte 
der deutschen Stadte und des deutschen Burgertums (TxMjizig, 1850- 
1854), and K. llegc'l, Stadte und Gtlden rLi- germanisihen Volker im 
Mitielalier (Leipzig, i8yi) : and lor manufactures and commerce 
see J. Falke, Die Gesihichte des deutschen Handels (l^eipzig, 1859- 
j86o) ; II. A. Maschor, Das dcutsche Gewerbeivesen von der friihesten 
Zeit his auf die Gegenwart (Potsdam, i8()0) ; E'. \V. Stahl, Das 

dcutsche llandwevk (Gies,sen, 187^1) ; the numerous writings on the 
history «1 the Elanseatic L<'agiu! and other works. 'Ehe noldes and 
the other social classes have eacli their separate lustoru's, among 
the.se lieing C. E\ E'. von Strantz, Geschichte des deutschen Adds 
(Breslau, 1845), and K. II. Both von SchrecUcnstcm, Die Riitrrwurde 
und der Ritterstand (E'reilnirg, i«S()0). 

The (iermans have produced some oxcthent historical atlas<‘s, 
among them K. von Sprurier's Histnrisih' geographisi her llandatlas 
(Gotha, 1853) ; a new' edition of this by T. Menke < ailed Handatlas 
fur die Geschichte des Mittelalters und der ncue.ren Zeii (fiotha, 1880), 
and Ci Droysen’s Allgemeinor histnrischer Handatlas (Leipzig, 1886). 
The historical geography ot Gernian3^ is dealt with m B. KnulFs 
l/istortsche Geogiaphie Deutschlands im Mittclalter (Breslau, 1903) ; 
in F. 11 , T^Iuller’s Die deutschen Stdmmr. und Hire Eitisien (Hamburg, 
1852), and m m-iny other works referring to the dilfcrent parts ol the 
conulry. 

English books on the history of (ii'rniany are not very numerous. 
There is a .^-hort History of (icrmany by Janie*: Sime (1874), another 
by E. F. Henderson (1902), and / History of Gamany by 

C. T. .Atkinson (1901^. >i. .A. \,. E'islier’s Medieval Empire (i8t)8) 

IS very iisi fnl for the earlier period, and J. Br^'ie's Holy Roman 
Empire is mdi.spensable. 'Ehere is a Iranslation ol Janssmi's Ge- 
schuhte by M. A. Mitchell and A. M. C'hnstK’ (i89(), tol ), and then* 
are us(‘ful cluipters in the dittereiit volumes of the Cambridge Modern 
History. Two Fnglish historians have distinguisheil tliemselves by 
their work on speri.d periods ■ Carlyl*’ w'lth his Hidorv of Friedrich 
ll.y called the Great (1 87 2-1 873), and W'. Boberi.son w'ith his History 
of the Reign of ('lunles i'. (jHzfi). 'rinui* is alsf) F. Armstrong’s 
Charles F. (London, 1902). Among Gi’rmaii historical periodicals 
are tlie H isfotisrhe Zeitschrift, long associated with the name of 
11 . von Sybel, and the Historisches Jahrhmh. 

In guides to the. iiistorical sources and to modem historical works 
Germany is well served. There is the Ouellenkunde der deutschen 
Geschichte (Leipzig, 1900) ol nahhuann-W’aitz, a most compendious 
volume, and the learned Deutschlands Geschiditsquellen im Miludalter 
(Berlin, 1893-1894) of W. W^ittenbach ; .\. Potthast^s Bihlitthera 
historica medii aevi (Berlin, J8g6), jind the Deutschlands Gcschichts- 
qucllen sell dev Mitte des 13. J ahrhundevts (Berlin, 1886 1887) of O. 
Lorenz and A. (ioldmaim. (A. WL !!.♦) 

GERMERSHEIM; a fortified town of Cjerniajiy in Rhenish 
Bavaria, at llie ronfliience of the Qiieich and the Rhine, 8 m. 
S.W. of Speyer. Pop. (1905) 5914. It p().sses.<es a Roman C'atholic 
and an Evangelical church, a synagogue, a progymnasiiini and 
a hospital, 'fhe industries include fi.shing, slupbuilding and 
brewing. Germersheini existed as a Roman stronghold under the 
name of Vicus Julius, The citadel was rebuilt liy the emperor 
('onrad II., but the town itself was founded in J276 by the em- 
peror Rudolph I., who granted it the rights of a fiee imptrial city. 


From 1330 to 1622, when it was conquered by Austria, the towm 
formed part of the Palatinate of the Rhine. From 1644 to 1650 
it was in the possession of France ; but on the (’onclusion of the 
peace of Westphalia it was again joined to the Palatinate. In 
1674 it was captured and devastated by the French under 
Turenne, and after the death of the elector Charles (1685) it 
was claimed by the French as a dependency of Alsace. As a 
consequence there ensued the disastrous Germersbeim war ol 
succession, which lasted till the peace of Ryswdck in 1697. 
Through the intervention of the pope in 1702, the J^rench, on 
payment of a large sum, agreed to vacate the town, and in 1715 
its fortifications were rebuilt. Gn the 3rd of July 1744 the 
French were defeated there by the imperial troojis, and on the 
iglh and 22nd of July 1793 by the Austrians. In 1S35 the new 
town was built, and the firesent fortifications b(‘gun. 

Sec VraM dicschichtc dev Stadt und J cstiing Gcvmevsheim (Snevor, 
1898). V 1 > . 

GERMISTON, a town of the I'ransvaal, 9 m. E. of Johannes- 
burg. Pop. of the municipality (1904) 29,477, of whom 9123 
were whites. It lies 5478 ft. above the sea, in the heart of the 
Witwatersrand gold-mining district, and is an important railway 
junction. The stotion, formerly called b:iandsfontein Junction, 
is the meeting-point of lines from the ports of the t ape and Natal, 
and from Johannesburg, Pretoria and Delagoa Bay. Though 
possessing a separate municipality, Germiston is practically a 
suburb of Johannesburg (<7.7'.) 

GERMONIUS, ANASTASIUS [Anastase Germon] ( 1551- 3627), 
canon lawyer, diplomatist and archbishop of larantaiscV belonged 
to the family of the inanjuises of Ceve, in I’iedniont, where he 
Wfis born. As archdeacon at 'Turin he was a member dI the com- 
mksion appointed by i^ipe (.'Icmenl VHJJ. to edit the J.ihcr 
Septimus decrelahum ; arnl he also wrote Paraliila on the, five 
hooks of the Decretals of Gregory IX. He represented the duk(^ 
of Savoy at the court of Rome under Clement VI I J. anti l^iul V., 
and was ambassador to Spain under Kings JMiilip 111 . and IV. 
He died on the 4th of August 1627. (iermonius is best known 
for his treatise on ambassadors, Dc legotis priHcipum el populonim 
lihri tres (Rome, 1627). The book is diffuse, pedantic and some- 
what hea^'y in stylo, but valuable historically as written by a 
theorist who was also an expert man ol affairs. (See Dipi.omacv.) 

GERO (r. 900 965), margrave of the Saxon (‘ast mark, was 
pro!)ably a member of an influential Saxon family, in 937 hi^ 
was entrusted by the German king Otto, afterwards the enqxTor 
(;tto the Great, with the defence of the eastern frontier of Saxony 
against the Wends and other Slavonic tribes ; a duty which he 
discharged with such ability and success that in a few years he 
extended tlie Saxon frontier almost to the Oder, and gained the 
chief credit for the suppression of a rising ol the conr|uer<-d 
peoples in a great victory^ on the 16th ol October 955. In 963 
ii(‘ defeated the I.u.satians, compelled tlie king of the JNiles to 
recognize the supremacy of the (lenrian king, and extended the 
area of his mark so considerably that alter his death it was 
partitioned into three, and later into five marks. Gero, who is 
said to liavc made a journey to Rome, died on the 2olh of May 
965, and was buried in the convent of (iernrode which he had 
founded on liis Saxon estates. Tie is referred to liy tli<* historian 
Widukind as a pre.sesj and is sometime.s called the “ great mar- 
grave.’’ He has been ticcused (d treachery and crucity, is cele- 
brated in song and story, and is mentitawd as the “ marcgraAc 
Gere ” in the Niheluu gen lied. 

Soo Wicliikintl, “ Ki-.s gt slac Saxonicaf,” in tlic Monumenta 
Germaniae histt.rica. Scriptoves^ Band ni. ; (>. von Heincmanu, 

Mavkgraf Gero (Bnmswifk, i860). 

GER0L5TEIN, a vilhige and climatic hialth re.sort of (Germany, 
in the Prussian Rhine Province, attractively situated on the 
Kyll, in the fCifel range, 1100 ft. aliove the sea, 58 rn. W'. of 
Andernach by rail, and at the junc tion of lines to Treves and 
St Vith. The castle ol (ierolslcin, built in 1115 and now in ruins, 
affoids a fine view of the Kyllthal. (hTolstcin is celebrated lor its 
lithia waters, which are largely exported. Jk)p. (1900) 1308. 

GErOME, jean L£ 0 N (1824-1904), hVencli painter, was born 
on the nth of May 1824 at Vesoul (Haute-Sabne). ITe vent 
to J^aris in 1841 arid worked iindi^r Paul Dchirochc, whom lie 
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accompanied to Italy (1844-1845). On his return he exhibited 
“ The (‘ock-%ht/* which gained him a third-class medal in the 
Salon of 1847. “nie Virgin with Christ and St John” and 
** Anacreon, Bacchus and C^ipid ” took a second-class medal in 
1848. He exhibited Bacchus and Love, Drunk,” a ” Greek 
Interior ” and ” Souvenir d^ltalie,” in 1851 ; “ Paestum ’* (1852) ; 
and “ An Idyll ” (1853). In 1854 Cieronic made a journey to 
Turkey and the shores of the Danube, and in 1857 visited Kgypt. 
To the exhibition of 1H55 he contributed a “ Pifferaro,’* a 
” Shepherd,” “ A Russian Concert ” and a large historical 
canvas, “ The Age of Augustus and the Birth of Christ.” Tlie 
last was somewhat confused in effect, but in recognition of its 
consummate ability the State purchased it. G^rom€\s reputation 
was greatly enhanced at I he Salon of 1857 by a collection of 
v»'orks ot a more popular kind ; the ‘‘ Duel : after a Masquerade,” 

“ Kgyptian Recruits crossing the lk=;sert,” “ Memnon and 
Scsostris ” and “ Camels Watering,” the drawing of which 
was criticized by Edmond About. In Caesar ” (1859) Cjcrome 
tried to return to a severer class of work, but the picture failed 
to interest the public. “ Phryne before the Areopagus,” “ Le 
Roi C andaiile ” and “ Socrates finding Alcibiudes in the House oi 
Aspiisia ” (i86i) gave rise to some scandal by reason of the 
subjects selected by the painter, and brought down on him the 
bitter attacks of Paul de Saint -Victor and Maxime Ducamp. 
At the same Salon he exhibited the “ Egyptian chopping Straw,” 
and “ Rembrandt biting an Etching,” two very minutely 
finislied works. Gordiiie’s liest paintings are of Eastern subjects ; 
among these may be named the ” Turkish Prisor.er ” and 
“Turkish Ihitelier ” (1S63); “Prayer" (i8(>5); “ 1 ‘he .Slave 
Market” (1867); and “The Harem out Driving" (1869). 
lie olten illustrated history, as in “ Louis XIV. ami Moli^re ” 
(18(13); “ I'he Reception of the Siamese Ambassadors at 
Fontainebleau" (181)5); “ Deatli of Marshal Key” 

(i8b8). (ierbme was also sncce^^>flll as a si ulptor ; he executed, 
among other works, “ Ompliale ’ (1887), and the statue of tlie 
due d’Autnale which stands in front of the chateau of Chairlilly 
(1899). His “ Jiellona " (1892), in ivory, metal, and precious 
stones, which was also exhibited in the Royal Academy of London, 
attracted great attention, 'i'lie aitist then began an interesting 
.series of “ Comjiierors,” wrought in gold, siher and gems — 

“ Bona[)arle enteiing Cairo" (J897); “ 'J amcrlane " (1898); 
and “ Ereilerick the (ireat " (i89(/). Geromc was elceted 
member of the Institut in i8()5. He died in 190^. 

GERONA, a ni aritinie frontier province in the extreme north- 
east of Spain, lv)rmed in 1833 of districts taken from Catalonia, 
and hounded on the N. by JMance, E. and S.E. by the Mediter- 
ranean Sea, S.W'. and by Barcelona, and N.W. by Lerida, 
Pop. (u)oo) 299,287 ; area, 22()4 .s(|. in. in the north-west a 
small seetion lil the jirovinee, with the town of i Jivia, is cntin‘ly 
isolated and surrouiideil by French territor\- ; otherwise Gcnma 
i.s .separati‘d from France b\ the great lange of the Pyreuecb. 
Its general aspect is niountainons, especially in the western 
dislricls. iMosl of the K)WTr chains are covered with splendid 
foiesls of oak, pine and chestnut. Tliere are ('oiuparatively 
h vel tracts of aiahle land along the lower (’oursc of the thiee 
main ri\ ers I he 'Tei , Muga and Kluvia, w liicli rise in the Pyrem*es 
and How in a south-easterly direction to the sea. 'J'he ('oast-line * 
is not dee[)lv indented, hut ineludes one large liay, the Gulf of ; 
Rosas. Its two most eonspiinious prom()ulories,( apes Cnnis and 1 
liagur, are the easternmost points of the Iberian l^cninsula. 
'I'he clin\alc is gem-rally temperate and rainy during several 
months in the valleys and near the coast, but cold in the (erdaiia 
district and other mountainous rq^ions during eight months, 
while Gerona, La Bisbal and .Santa ('oloma are (|oite Mediter- 
ranean in th(‘ir hot summers aiul mild winters. Agrienllun- is 
hai'kward, hut there are profitable fisheries and fish-curing 
establishments along tliC whole seaboard, notably at the fxirts of 
hlansii, Rosas, Palamos, San Feliu de (niixols and Blanes. 
Next m imjxirtance is the cork industry at San Feliu de Guixols, 
Ikdafriigell and C'assa. Mt)re than one hundred mineral springs 
are seattt-red over the pro\ince, and in 1903 twenty mines were 
at work, although their total oiitj)ut, which included antimony, 


coal, copper, lead, iron and other ores, was valued at less than 
£7000. There are also important hydraulic cement and ochre 
works, and no fewer than twenty-two of the towns arc centres 
of manufactures of linen, cotton, woollen stuffs, paper, doth, 
leather, steel and furniture. The commerce of the province is 
important, Port Bou (or Portbou) being, after Irun, the most 
active outlet for the trade by railway not only with France 
but with the rest of the continent. The main railway from 
Barcelona to France runs through the province, and several 
branch railways, besides steam and electric tramways, connect 
the principal towns. Gerona, the capital (pop. 1900, 15,787), 
and Figueras (10,714), long a most important frontier fortress, 
ore descrilxid in separate articles ; the only other towns with 
more than 7000 inhabitants are San PcHu de Guixols (11,333), 
Olot (7938) and Palafrugdl (7087), The inhabitants of tlie 
province are, like most Catalans, distinguished for their enter- 
prise, hardiness and keen local patriotism ; but emigration, 
chiefly lo Barcelona, kept their numbers almost stationary during 
the years 1875-1905. The percentage of illegitimate births (1*5) 
is lower than in any other part of Spain. (See also Cataj.onia.) 

GERONA, the capitid of the province of Gerona, in north- 
eastern Spain, on the railway from Barcelona to Perpignan in 
P'rance, and on the right bank of the river Ter, at its confluence 
with the Ona, a small right-hand tributaiy. Pop. (1900) 35,787. 
The older part of the town occupies the steep slope of the 
Montjuich, or Hill of the C'apiiehins, and wnth its old-fashioned 
buildings presents a picturesque appearance against a back- 
ground of loftier heights ; the newer portion stretches down into 
the plain and beyond the Oha, wdiich is here crossed b\’ a bridge 
of tliree arches. 'Phe old city walls and their liastions still 
remain, though in a dilapidaled state ; and the hill is crowmed 
by w'liiil were at one lime very strong fortifications, now used 
as a prison. Gi-rona is the seat of a bishop, lias a seminary, a 
public iihrari" and a theatre, and carries on the mannl'actnre of 
paper and cotton and w’oollcn goods. Its churches arc of ex- 
c(q)tiona 1 interest . The cathedral is one of the grandest specimens 
of Gothic an-hilecture in .Spain, the nave being the widest 
pointed vault in Christendom, as it measures no less than 73 ft. 
from side to side, wdiile Albi, the next in size, is only 58 ft., and 
Westminster Ablxii' is only 38. 'Phe old cathedral on the siime 
.site wa-^ usetJ a.s a mosqiiej by the Moors, and on tlieir expulsion 
in 1015 it appeals to base been veiy greatly modified, if not 
entirely rebuilt. During the 34th century new* works were again 
carried out on an extensive scale, out it was not till tlie beginning 
of the 15th that tlie proposal to erect the present luagnifieent 
nave was originated by the master of the works, Guillermo 
Bofliy. 1'he general appearance of the exterior is rather un- 
gainly, but there is a fine approach by a flight of 86 steps to the 
faqule, which rises in tiers and terminates in an oval ros<*-wind(>w'. 
Among the toniKs may be mentionefl those of Bishop Berenger 
or Berengucr (d. 1408), Count Ramon Berenger 11 . (d. 1082) 
and the countess Ermesinda (d. 1057). The collegiate church 
of .San Feliu (St Felix) is mainly of the century, but it was 
considerably modified in the i()th, and its fa(;'a(le dates from the 
18th. Jt is one of the few' Spanish churches that c.an boast of a 
genuine spire, and it tlics forms a striking feature in the genera’ 
view of the town. The Bencxlicline chureli of .San Pedro de 
(iailigans (or de los (iallos) is an interesting Romane.sijue building 
of early date. It is named from the small river Galligans, an 
afiiucni of the Qua, which flows through the city. In the same 
neighbourhood is a small churdi worthy of notice as a rare 
Spanish example of a transverse triajisal plan. 

Gerona is the ancient Gerunda, a city of the Auscetani. It 
claims to be the place in w'hich St Paul and St James first rested 
when they c.ame to Spain ; and it became the see of a bishop about 
247. For a considerable period it was in the hands of the Moors, 
and their emir, Suleiman, was in alliance wdth Pippin the Short, 
king of the Franks, about 759. It was taken by Oiarlemagnc in 
785 ; but the Moors regained and sacked it in 795, and it was not 
till 1015 that they w-ere finally expelled. At a later date it gave 
the title of count to the king of Aragon’s eldest son. It has been 
besieged no fewer than twenty-five times in all, and only four 
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ol the sieges have resulted in its capture. The investment by 
the French under Marshal Hocquincourt in 1653, that of 1684 
by the French under Marshal Bellefonds, and the successful 
enterprise of Marshal Noailles in 1694 are the three great events 
of its history in the 17th century. Surrendered by the French 
at the peace of Ryswick, it was again captured by the younger 
Marshal Noailles in 1706, after a brilliant defence ; and in 1717 
it held out against the Austrians. But its noblest resistance was 
yet to be made. Tn May 1809 it was besieged by the French, 
with 35,000 troops, under J. A. Verdier, V. V, Augereaii and 
Gouvion StCyr ; forty batteries were erected against it and a heaw 
bombardment maintained ; but under the leadership of Mariano 
Alvarez de Castro it held out till famine and fever compelled a 
capitulation on the 12th of December. The French, it is said, 
had spent 20,000 bombs and 60,000 cannon balls, and their loss 
was estimated at 15,000 men. 

Soc Juan Caspar "Roig y Jalpi, Resitmen lie las Gtandazas, Ac. 
(Barcelona, 1678) ; |. A. Nieto y Sainaiucgo, Memorias (Tarragona, 
1810) ; G. E. Street, Gothic Architectuif %n Spain (Lundoii, t86c)). 

GEROUSIA (Gr. yepowrta^ Doric yqmta)^ the ancient council 
of elders at Sparta, corresponding in some of its functions to the 
Athenian Boule. In historical times it numbered twenty eight 
members, to whom were added cx officio the two kings and, later, 
the five ephors. Candidates must have passed their sixtieth 
year, t.e. they must no longer be liable to military service, and 
they were possibly restricted to the nol)ilily. \"acancies were 
filled by the Apella, that candidate being declared elected whom 
the assembly acclaimed with the loudest shouts a method which 
Aristotle censures as childish {Polit. ii. 9, p. 1271 a 9). Once 
elected, the geronles held office for life and w(‘re irresponsible. 
The functions of the council were among the most important 
in the slate. It profiared the business which was to be submitted 
to the ApeJla, and was empowered to set aside, in ('onjunction 
with the kings, any “ crooked ” decision of the [leoplc. Together 
with the kings and ephors it formed the supreme exec'utivc 
committee of the state, and it exercised also a ('onsiderable 
criminal Jind political jurisdiction, including the trial of kings ; 
its competenre extended to the infliction of a sentence of exile 
or even of death. These powers, or at least the greater part of 
them, were transferred by fleomenes fTT. to a board of paitonomi 
(Pausanias ii. 9. 1); the gerousia, however, continued to exist 
at least down to Hadrian's reign, consisting of twenty-tliree 
members annually elected, but eligible for re-election {Sparto 
Museum Catalogue, Nos. 210, 612 and Introduction § 17). 

FuIUt (li.se tissioiis of the gc'roiisia will be loinid 111 Arislollo, 
Pnlihes, ii. g, 17-ig ; Plutarch, Lviurt^us^ 5, 26; I'. Sihoniann, 

Antiquities of Greece : The State (Eng. trails.), p. 2^0 tt. ; G. (.iilbert, 
Cmtstituiiofal A nliqiuties of Sptota and Athens (Eiig tians.), p. 47 It ; 
C. O. Muller, Uistorx and Antiquities of the thnii Rair (Eng trims ), 

iii. c. 6 , §§ I '3 : ('. Hu.solt, Pie gun hischcn Staats- and Ucchtsaltei 
turner (Iwaii Miiller’.s Ilandbuih der klnssisi hen Altwtutnsioissenschaft, 

iv. i), § 8g ; Gtiechischc GesrhUhte, 2lr Autlngc 1. 550 tt. ; A. Jl. |. 
Greeniclge, Handbook of Gieek Consiititiional Hisiotv, loo 11. ; H. 

T)e magistt allbus Lai edaemomoi unt, ft. (M. N 'I') 

GERRESHEIM, a town of Germany, in the. Prussian Rhine 
Province, 6 m. liy rail E. of Diisseldorf. Tt contains a fine 
Roma.ncsque church, dating from the 13th century, which forms 
a portion of an ancient nunnery (founded in the loth centur\' aiul 
.secularized in 1806), and has extensive glass manufactures and 
wire factories. Pop. (1905) 14,434. 

GERRHA (Arab. aJ-Jara\ an ani'ient city of Arabia, on the 
west side of the Persian Gulf, described by Strabo (Bk xvi.) 
as inhabited by C'haldean exiles from Babylon, who built their 
houses of salt and repaired them by the application of .salt water. 
Pliny {Hist, Nat. vi. 32) .says it was 5 m. in circumference with 
towers built of squaie blocks of salt. Various identifications of 
the site have been attempted, J. P. B. D'Anville choosing El 
Katif, C. Niebuhr preferring Kuwet and Forster suggesting 
the ruins at the head of the Iniy behind the islands of Bahrein. 

Sec A. Sprenger, Die alte Gengiaphie Arahiens (Bern, 1875), pp. 
^ 35 - 137 - , . . , 

GERRUS, a small province of Persia, situated between 
Khamseh and Azerbaijan in the N., Kurdistan in the W. and 
Hamadan in the S. Its population is estimated at 80,000, and 
its capital, Bijar, 180 m. from Hamadan, has a population of 


about 4000 and post anid telegrapli offices . The province is 
fief of the chief of the Gerrus Kurds, pavs a yeaxly revenue of 
about £3000, and supplii's a battalion of infantry (the 34th) to 
the army. 

GERRY, BLBRIDGE (174.1.-1814), American statesman, was 
bom in Marblehead, Massachusetts, on the 17th of July 1744, 
the son of Thomas Gerry (d. 1774), a native of Newton, EngLind, 
wlu) emigrated to America in 1730, and became a prospcroirs 
Marblehead mercJiant. The son graduated at Harvard in 1762 
and entered hi.s lather's business. In 1772 and 1773 he wa.s a 
member of the Massachiusetts general ('ourt. in which he identified 
himself with Samuel Adams and the ]iatriot party, and in 1773 
he served on the ('ommittce of Correspemdenre, which became 
one of the great instruments of intercolonial resi.stance. In 
1774 1775 he was a member of the Mas.sachu.setls Provincial 
Congress. The passage of a bill propo.'^ed liy him (No\ernber 
1775) to arm and cf|uip ships to pre>' upon British commerce, 
and ior the establishment of a prize court, was, according to his 
biographer, Au.stin, the first actual a\owal of oftensi'. i; hostililv 
ligainst the mother eountiy, which is to be found in the annals of 
the Revolution." It is also noteworthy, say's Austin, as “ the 
first effort to establish an American naval arinameiit.’’ From 
1776 to rySi i'rervy wa.s a member of the Continental f’ongress, 
where he eaily advocated independence, and was one of thc^se who 
signed the l)eclarati(»n after il.s formal signing on the 2nd ol 
Augihst 1776, a! which lime he vas ah.seiil. He was a(‘tive in 
debates and (‘ommiltee work, and for some time held the f hair- 
manship of the important standing committee for the siiperin- 
tendence of the Ireasiiry, in which ra]>acitv he exercised a pre- 
dominating influence on congressional e.vpenditures. j n Eebniarv" 
1780 he withdrew from ('ongress bei'ausc* of its refusal to respond 
to his call for the yeas and na^^s, Suliseqnently he laid his protest 
before the Massachusetts general court w'hich voted its apjiroval 
of his action. On his return to Massacluiseit.«>, and while he ivas 
still a member of ('ongress, he was eleded under the new state 
i'on.stitiilion (17S0) tn both branches of the state legislaluie, 
but accepted only his (‘ks lion to the house of rc])icsenlati\ es. 
On the expiration of his congressional term, he was again chos(*n 
a dek'gate by the Mas.sachus('tts legislature, but it was not until 
1783 that he resumed Ins seat. Dining the senaid period of his 
service in ('ongre.s.s, vihieh lasted until 1785, he w'as a riH'mber 
of the ('ommitlee to ronsidor the treaty of peace with (ireal 
Britain, and chairnuin of two committees appointed to select a 
permanent seat ol go\ ernrnenl. In 1784 he bitleilv attacked the 
e.stablishmcnl of the order of the CiTM'innaii (»n the ground that 
it was a dangerous menace to democratii mslitutious. In 1780 
he. served in the .state house of repre.senlatix es. Not favouring 
the creation of a strong national gnvernnani he deelined to 
attend the Annapolis Coinention in 1780, hut m tlie following 
year, when the as.semhlmg of the Constitulional Coinention was 
an assured fact, rdthough he opposed the piirjiost foi winch it was 
called, he accepted an ay)])oinlnieul as one of the Mas.saiJuisetts 
delegates, with the idea lliat he might personally help to chei k too 
.strong a tendency toward (‘cntralizalion. His exertions in the 
convention were ceaseless m (Opposition to what lie belie\e(l to be 
the wholly' undemoerntic character of the instrument, a.n(I e\ entii- 
aJly he refused to sign the ('oinpleicfl ('onstitut ioii. Returning to 
Ma.ssachuselts, he spoke arul wnoto in o])po^ition to its ratifica- 
tion, and although not a member of the convention ('all(‘cl lo 
pass upon it, he laid hef()r«' this convention, by request, his 
reasons for opposing it, among them being that the con.slitution 
('ontained no bill of rights, ihai the* extciilive w'ould unduly 
influence the legi^^lative branch of the government, and that llie 
judiciary' would be oppressive. Siibse(|iientl\' he scried as an 
Anti-Federalist in the national house of represcntatii.es in 1789- 
1793, taking, as ahvays, a prominent part m debates and ollna- 
legislative concerns. In 1797 he was .S(*n1 by IVesidenl John 
Adams, together with John Marshall and C’liarles foliswoith 
Pinoknev, on a mission to France to obtain from the govtrn- 
menl of the Dinctijiv' a ti(*at.y embodying a selllenient of 
several long-standing disputes. Tlie discoiirleous and under- 
handed treatment of thi.s cmfiassy by Talleyrand and his a’-^enis, 
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who attempted to obtain their ends by bribery, threats and 
duplicity, resulted in the speedy retirement of Marshall and 
Pinckney. The episode is known in American history as the 
“ X Y Z Affair.” Cherry, although despairing of any good 
results, remained in Paris for some time in the vain hope that 
Talleyrand might offer to a known friend of France terms that 
liad been refused to envoys whose anti-French views were more 
than suspected. 'I'his action of Cierry’s brought down upon him 
Jroni Federalist partisans a storm of abuse and censure, from 
which he never wholly cleared himself. Tn 1810-1812 he was 
governor of Massachusetts. Ilis administration, which was marked 
by extreme partisanship, was especially notable for the enact- 
ment of a law by which tlic state was divided into new senatorial 
districts in such a manner as to ('onsolidate the Federalist vote 
in 11 tew districts, thus giving the Democratic-Republicans an 
undue advantage. The outline of one of these districts, which 
was thought to resemble a salamander, gave rise in 1812, through 
a popular application of the governor's name, to the term 
” (lerrymander ” (q.v.). In 1812, (lorry, who was an ardent 
advocate of the war with Great Britain, was elected vice-presi- 
dent of the United Slates, on the ticket with James Madison. 
He died in office at Washington on the 23rd of November 1814. 

Set* J. 'r. Austin, Life of Elbruft^e (terry, with Contemporary Letters 
(2 vols., Boston, 1828 1820). 

GERRYMANDER (usually pronounced ‘‘ jerrymander,” but 
the g w'as originally pronounced hard), an American expression 
which has taken root in the English language, meaning to arrange 
election districts so as to give an unfair advantagt* to the party in 
power by means of a redistribution act, and so to manipulate 
constituencies generally, or arrange any political measure, 
with a view to an unfair party advantage. 'I'lie word is derived 
from the name of the* American politician FJbridge Gerry {q.v.). 
John Fiske, in his Civil Goverumeut in the lJuiled States (1890), 
says that in 1812, when (lorry was governor of Massachusetts, 
the Democratic state legislature (in order, according to Winsor, 
to secure an increasiMl representation of the Democratic party 
in the state senate) “ redistriliuted the districts in such wise 
that the shapes of the towns forming a single district in K.ssex 
county gave to the distrid a somewhat dragon-like ('ontour. 
'rhis was indicated upon a map (»f Massachusetts which Benjamin 
Russell, an ardent Federalist ami editor of the Ceutinel, hung 
up over the desk in his office. 'I'he painter, Gilbert Stuart, 
coming into the. office one day and observing the uncouth figure, 
addl’d with his pencil a head, wdngs and claws, and exclaimed, 

‘ That will do for a salamander ! ’ ‘ Better say a Gerrymander,’ 
growled tlie editor ; and the outlandish name, thus duly coined, 
soon came into general currency.” It was, however, only the 
name that was new. Fiske (who also relers to Winsor’s Memorial 
History of Hoslon, iii. 212, and Bryce's Ameriean Commonwealth y 
i. 121) says that gerrymandering, as a political dodge, “seems 
to have been first devised in 1788, by the enemies of the Federal 
constitution in X'irginia, in order to prevent the election of James 
Madison to the first Gongress, and fortunately it was unsuccess- 
ful.” But it was ri-allv earlier than that, and in the American 
colonial period political advantage was often obtained by 
changing lount) lines. In 1709 the Pennsylvania counties of 
Bucks, C'hester and Philadelphia formed a combination for 
pre^'enting the city of Philadelphia from securing its propor- 
tionate representation; and in 1732 George Burrington, royal 
governor of North C'arolina, divided the voting precincts of the 
province for his own advantage. Gerry was not the originator 
of the Massachusetts law of 1812, which was probably^ drafted 
by Samuel Dana or by Judge Story. The law resulted in 29 
.>eats being secured in Massachusetts by 50,1(14 Democratic 
votes, while 5i,7(>() Federalist votes only' returned ii members ; 
and I'.ssex county, which, undivided, sent 5 Federalists to the 
Senate, returned 3 Democrats and 2 Federalists after being 
“ gerryunandered,” Stuart's drawing (reproduced in Fiske’s 
book) was contrived .so as to make the back line of the creature's 
body lorm a caricature of Gerry ’.s profile. The law of 1812 was 
repealed in 1813, when tlio Feileralists had again gained control 
of the Mas.^achusetts legislature. 


Sec also Elmer C. GrifTitli, The Rise and Development of the Gerry^ 
mander (Chicago, 1907) ; John W. Dean, “ History of the Gerry- 
mander,” in New England Historical and Genealogical Registery vol. 
xlvi. (Boston, 1892). 

GERS, a department of .south-western France, composed of 
the whole or parts of certain districts of (aascony, viz. Armagnac, 
Astarac, Fezensiic, Pardiac, Pays de Gaure, Lomagne, Com- 
ininges, Condornois and of a small portion of Agenais. it is 
bounded N. by the department of Lot-et-Garonne, N.E. by 
Tarn-et-Garonne, R. and S.E. by Hautc-Garonne, S. by Ilautes- 
Pyrenees, S.VV. by Ba.sses-Pyrenees and W. by Landes. Jk)p. 
(1906) 231,088. Area, 2428 sq. m. The department consists of 
a plateau sloping from south to north and traversed by numerous 
rivers, most of them having their source close together in the 
Jdateau de Lannemezan (Hautes-PyTenees), from which point 
they diverge in the shape of a fan to the north-west, north and 
north-east. In the south several summits exceed 1100 ft. in 
height. Thence the de.scent towards the north is gradual till on 
the northern limit of the department the lowest point (less than 
200 ft.) is reached. The greater part of the department belongs 
to the basin of the Garonne, while a small portion in the west 
is drained by the Adour. The chief affluents of the former are 
the Save, Girnone, Arrats, C’lcrs and Bai'se, which derive their 
waters in great part from the Canal de la Neste in the department 
of Ilautes-J^yTentVs ; and of the latter, the Arros, Midou and 
Douze, the last tw'o uniting and taking the name of Midouze 
before joining the Adour. The climate is temperate ; its 
drawbacks arc the unwholesome south-east wind and the 
destructive hail-storms wdiich sometimes occur in spring. There 
is .seldom any snow or frost. Over the greater portion of the 
department the annual rainfall varies between 28 and 32 in. 
Gers is primarily agricultural. The south-wT.stern district is 
tile most productive, l)ut the valleys generally arc fertile and the 
grain produi’cd is more than sufficient for local consumption. 
Wheat, maize and oats are the principal cereals. About one- 
third of the wine produced is u.sed for home consumption, and 
the remainder is chiefly manufactured into brandy, known by 
tlie name of Armagnac, second only to Cognac in reputation. 
The natural pastures are supplemented chielly by crops of sain- 
foin and clover ; horses, cattle, sheep and swine are reared in 
consideralile numbers ; turkeys, geese and other poultry are 
abundant, 'rhere are mineral springs at Aurenson, Barlwitan 
and several other places in the department. The mineral pro- 
duction and manufactures are unimportant. Building stone 
and clay' are obtained. Flour-mills, saw-mills, tanneries, brick- 
w'orks and cask-works are the chief industrial establishments. 

(jcrs is divided into the arrondissements of Auch, Lectoure, 
Mirande, ('ondom and Lombez, with 29 cantons and 466 com- 
munes. The chief town is Auch, the .scat of an archbishopric. 
I'he department falls within the circumscription of the appeal- 
court of Agcn, and the region of the XVTl. army corps. Tt forms 
part of the ai'ademie (educational circumscriptiim) of Toulouse. 
Auch, Coudom, Lectoure and Mirande are the principal towns. 
The following are also of interest: T.ombcz, with its church of 
Sainlc-Marie, once a cathedral, dating from the i4lh century'^, 
when the bishopric was created ; Flaian, with an abbey-church 
of the lust half of the 12th century ; La Romieu, with a church 
of the same period and a beautiful cloister ; Simorre, with a 
fortified abbey-church of the 14th century ; and Fleurancc, 
with a handsome church, also of the 14th century, containing 
stained gla.ss of the ifith cet>tury'. 

GERSON, JOHN (i3()3-i429), otherwise Jean ('harmer de 
Gerson, French scholar and divine, chancellor of the university of 
Paris, and the ruling spirit in the oecumenical councils of Pisa and 
(Vmslauce, was born at the village of Gerson, in the bishopric 
of Reims and department of Ardennes, on the 14th of December 
1363. Ilis parents, Arnulph (.'harlicr and Elizabeth de la 
Chardenii^rc, “ a second Monica,” were pious peasants, and seven 
of their tw^elve children, four daughters and three sons, devoted 
themselves to a religious life. Young Gerson was sent to Paris 
to the famous college of Navarre when fourteen years of age. 
After a five years' course he obtained the degree of licentiate of 
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arts, and then began his theological studies under two very 
celebrated teachers, Gilles des Champs (Aegidius Campensis) 
and Pierre d’Ailly (Petrus de Alliaco), rector of the college of 
Navarre, chancellor of the university, and afterwards bishop of 
Puy, archbishop of (ambrai and cardinal. Pierre d’Ailly 
remained his life-long friend, and in later life the pupil seems to 
have become the teacher (see pref. to Liber de vita Spit. Animae). 

Gerson very soon attracted the notice of the university. 
He was elected procurator for the French “nation*' in 1383, 
and again in 1384, in which year he graduated bachelor ot 
theology. Three* years later a still higher honour was bestowed 
upon him ; he was sent along with the chancellor and others 
to represent the university in a case of appeal taken to the 
pope. John of Montson (Monzon de Montesono), an Aragonese 
Dominican who had recently graduated as doctor of theology 
at Paris, had in 1387 been condemned by the faculty t)f theology 
because he had taught that the Virgin Mary, like other ordinary 
descendants of Adam, was born in original sin ; and the 
Dominicans, who were fierce opponents of the doctrine of the 
immaculate conception, were expelled the university. John 
of Montson appealed to Pope Clement Ml. at Avignon, and 
Pierre d’Ailly, (icrson and the other university delegates, while 
they personally supported the doctrine of the immaculate 
conception, were content to rest their case upon the legal rights 
of the university to test in its own way its theological teachers. 
Gerson’s biographers have compared his journey to Avignon with 
Luther’s visit to Rome. It is certain that from this time onwards 
he was zealous in his endeavours to spiritualize the universities, 
to reform the morals of the clergy, and to put an end to th(‘ 
schism which then divided the church. In 1302 Gerson became 
doctor of theology, and in 1395, when Pierre d’Ailly was made 
bishop of Puy, he was, at the early age of thirty-two, elected 
chancellor of the university of Paris, and made a canon of Notre 
Dame. 'I'lie university was then at the height of its fame, and 
its chancellor was necessarily a man prominent not only in France 
but in Europe, sworn to maintain the rights of his university 
against both king and pope, and entrusted with the conduct 
and studies ot a vast crowd of students attracted from almost 
every country in Europe, (ierson’s writings bear witness to his 
deep sense of the responsibilities, anxieties and troubles of his 
position. He was all his days a man of letters, and an analysis of 
his wTitings is his best biography. His work has three periods, 
in which he was engaged in reforming the university studifjs, 
maturing plans for overcoming the scliism (a task which after 
1404 absorbed all his energies), and in the evening of his life 
writing books of devotion. 

Gerson wished to banish scholastic subtleties from the studies 
of the university, and at the .same time to put some evangelical 
warmth into them. He was called at this ficriod of his life 
Doctor Christianissimus ; later his devotional works brought 
him the title Doctor t'onsolalorius. His plan was to make theo- 
logy plain and simple by founding it on the philosophical prin- 
ciples of nominalism. His method was a clear exposition of the 
principles of theology where clearness was possible, with a due 
recognition of the place of mystery in the Christian system of 
doctrine. Like the great nominalist William of Occam, he .saved 
himself from rationalism by laying hold on mysticism- the 
Christian mysticism of the school of St Victor. He thought that 
in this way he would erjually guard against the folly of the old 
scholasticism, and the seductions of such Averroistic pantheism 
as w'as preached by heretics like Amalric of Hena. His plans for 
the reformation of university studies may be learned from his 
Tract, de examinatione doctrinarum { 0 pp. i. 7), Epistolae de 
reform, theol. (i. 121), Eputolae ad siudentes Collegii Navarrae, 
quid et qualiter .^tnderc debeat norms theotogiae auditor, el contra 
curiositatem studenlium (i. 106), and Lectiones duae contra vanani 
curiositatem in negotio fidei (i. 86). The study of the Bible and of 
the fathers was to supersede the idle questions of the schools, and 
in his Tract, contra romantiam de rosa (iii. 297) he warns young 
men against the evil consequences of romaru'e-reading. He was 
oftentimes weary of the chancellorship, it involved him in 
strife and in money difficulties ; he grew tired of public life, and 


longed for learned leisure. To obtain it he accepted the deanery 
of Tiruges from the duke of Burgundy, but after a short .sojourn he 
returned to Paris and to the chancellorship. 

Gerson’s chief work was what he did to deslrov the great 
schism. Gregory XL had died in 1378, one year after (jerson 
went to the college of Navarre, and since liis death the church had 
had two popes, which to the medieval mind meant two churches 
and a divided Christ. 1 he schism had practically been brought 
about by h ranee. Ihe popes had been under French influence so 
long that it appeared to France a political neces.sity to ha\'e 
her own pope, and pious I'Venchmen felt themselves somewhat 
re.sponsible for the sins and .scandals of the schism. Hence the 
melancholy piety of Gerson, ]*ierre d Ailly and their companions, 
and the energy with which they strove to bring lh<‘ schism to an 
end. louring the lifetime of Clement \’ll. the university ot Paris, 
led by l^ierre d’Ailly, (ier.son and Nicolas of ( lamenges,* met in 
deliberation about the .state of ('hristendorn, and resolved that 
the schism could be ended in three ways, by (ession, it both 
popes renounced the tiara unconditionidlv, by arbitration or 
l)y a general council. Clement died. 'Ihe king ot France, 
urged by the university, sent orders that n(» new pope should be 
elected. The cardinals first elected, and then (»pened the letter. 
In the new' elections, how'cver, both at Rome and .Avignon, 
the influence of Paris w^as so much felt that each ot the new 
popes swore to “ cede ” if his rival would do .so also. 

Meanwhile in 1395 the national assenddy of P'rance and the 
French clergy adopted the programmt* of the university- cession 
or a general council. 'J’he movement gathen'd strength. In 
1398 most of the cardinals and most of the crow'ne<l heads in 
Europe had given their adhesion to the plan. During this period 
Cierson’s libTary activity was untiring, and the throb ol publu 
expe(‘tam'v, of hojie and fear, is reveah'd in his multitude of 
pamphlets. At first there were hopes of a .settlement by wav ol 
cession. 'I’hese come out in Protest, super statum ecclesiac (ii. 1), 
Tract, de modo habendi se tempore schismatis, De schismate, &c. 
But soon the conduct of the popies made luirope impatient, 
and the desire for a gtmijral council grew strong - see De concilw 
gene fall untus obedienliae (ii. 24). I’he council was re.solved 
upon. It was to meet at Pisa, and Gerson pxmred forth tract 
after trac t for its guidanc'e. The most important are- Trilogus 
in materia schismalis (ii. 83), and De imitate Eeclesiae (ii. 113), 
in which, following Iherre d’.Ailly (see Tschackert's f*eier v. Ailli, 
p 153), Gerson demonstrate that the ideal unity »)i the churc h, 
ba.sed upon C hrist, dc\stroyed by the pop)es, can only be restored 
by a general c'ouncil, .supreme and Ic'gitimate, though iin- 
summoned by a pope. 'I'he c:ouncil met, depose.d both anti- 
popes, and elected Alexandc^.r V. ( jerson was cho.sen to addres', 
the new pof)e on the duties of his oflice. He did so in his Sermo 
coram Alexandra Papa in die ascensionn in concilio Pisaim 
(ii. 1 31). All hope's of reformation, however, were (|uenched 
by the c:onduct of the new pope. He had been a P’ranciscan, 
and loved his order above nu*asurc. He is.siied a bull whic h laid 
the parish clergy and the universities at the mercy of the mencli 
cants, 'i'hc! great university of Paris rose in revolt, headed by 
her chancellor, who wrote a fierc'c pamphlet Censiira ptojessnrtwi 
in theologia circa bnllam Alexandrt F. (ii. -142). 'fhe pcqjc* died 
soon after, and one*, of the most pirofiigate men of that time*. 
Pcipe John XXI II. (Baldassare Go.s.sa), was elc*cted his successor. 
The* council of Ihsa had not brought peac e* ; it had ordy added a 
third pope. Pierre d’Ailly despaired of general councils (see his 
De difficuUate rejormationis in concilio univensali), but Gerson 
strugglcxl on. Another matter loo had roused him. "I he lends 
between the houses of Orlc‘ans and Burgundy had long distracted 
P'rance. The duke of Orleans had beem treachc*rc)uslv murderc'd 
by the followers of the duke ol Ihirgundy, and a theologian. 
Jean l*etit {c. 1360 1411), had publicly and unambiguoush 
ju.stificd the murdc*r. His eight verities, as he c'alled llum his 
apologies for the murder had been, mainly through the* inlhic*nc e 
of Gerson, condemned by the university of Paris, and by the* 

' Ikirn c. T^iro ; rec:tor of tin* univ«*rsit v ol Pans i ; altcrwarfl-. 
treasurer of l^aiigres and archdeacon <»f Ihiyc iix , died at Pen^ m 
M37- 
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archbishop and grand inquisitor, and his book had been piiblirly 
burned before the cathedral of Notre Dame. Gerson wished a 
council to confirm this sentence. His literary labours were as 
untiring as ever. He maintained in a series of tracts that a general 
council could depose a j)ope ; he drew up indictments against 
the reigning pontiffs, reiterated the charges against Jean Petit, 
and exposed the sin of schism — in short, he did all he could to 
direct the public mind towards the evils in the church and the 
wav t(» heal them. His efforts were powerfully seconded by the 
cmpcn>r Sigismund, and the result was the council of Constance 
(sec ( ONSTANCE, COUNCIL of). Gcfson’s influence at the council 
was supreme up to the election of a new popf\ Tt was he who 
dictated the form of submission and cession made by John 
XXITT., and directed the process against lluss. Many of 
Gerson*s biographers have found it difficult to reconcile his 
proceedings against Hiiss with his own opinions upon the supre- 
tiuu y of the pope ; but the difficulty has arisen partly from 
misunderstanding Gerson's position, partly from supposing him 
to be the author of a famous tract — T)e modis umettdi ac refot- 
mtvuiiEcclesiam in connlio witversnli. All Gerson’s high-sounding 
phrases about the .supremacy of a council were meant to apply 
to some time of emergency. He was essentially a trimmer, 
and can scarcely be called a reformer, and he haled Huss with 
all the hatred the trimmer has of the reformer. The three* hold 
treatises, I)e necessitate relorniatiouis Ecclesiae, De modis uniemii 
ac reformandi Ecclesiam, and De difficult ate rejormalionis in 
cancilto universali, long ascribed to Gerson, were proved by 
Schwab in his Johannes (ierson not to be his work, and have since 
been ase ribed l<» Abbot Andreas of Randiif, and with more 
reason to Dietrich of Nicheirn (see Niem, Dietrich of). 

'I’he ('ouncil of ( onstance, which revealed the eminence of 
Gerson, became in the end the cause of his downfall. He was the 
prosecutor in the case of Jean Petit, and ihe ('ouneil, overawed 
by the duke of Burgundy, would not affirm the censure of the 
university and archbishop of Paris. Petit’s justification of murder 
was declared to be only a moral and philosophical opinion, not 
of fiiith. The utmost length the ('ouncil would go was to con- 
demn one proposition, ancl (‘ven this censure was annulled by the 
new pope, Martin V., on a formal pretext, (icrson dared not 
return to PVance, where, in the disturbed state of the kingdom, 
the duke of Burgundy was in [lower. He lay hid for a time at 
( onstance and then at Kattenberg in Tirol, where he wrote his 
iamous book De consolaUone theolo^iae. On returning to Trance 
he went to Lyons, w'herc his brother was prior of the (Vlestines. 
It is said that he taught a-sehool of Ixiys and girls in Lyons, and 
that the only fee he exacted was to make the (hildren promise 
to repeat the prayer, “ Lord, have mercy on thy poor servant 
( Ii'rson.” His later years w'ere spent in writing books of mystical 
devotion and hymns. He died at Lyons on the 12th of July 1429. 
'IVadition declares that during his sojourn there he translated 
or adaptt'd from the Latin a work upon eternal consolation, 
which afterwards became ver)* famous under the title of The 
InntaUnn of Christ, and was attributed to Thomas a Kempis. 
It has, however, been proved beyond a (loubt tlmt the famous 
Jmitatio Christi w'as T(*ally written by Thomas, and not by 
John Gerson or the abbot Gerson. 

Tlu' litiTatiin* on (»t‘rsou is very .'ilninrlanl See Dupiii, Gnsoniana, 
iiicluclmg Vita Gersoui, prclixrd to the edition of (Person's works in 
S voN. fol., from which quotations have here been mafle ; Cliarles 
Schmidt, Essat sur Jean Grtsnn, chancelter dc 1 ' University de Parts 
{Strassburg, 1839) ; J. B. Schwab, Johannes Getson (VViirzburR, 
1 ^ 59 ) : H. Jadart, Jean Gerson, son online, son villa f^e vatal et 
sa familie (Keiins, 1882). On the relations between (Person and 
T>’Ai]ly see Paid Tscliackert, Peter von Ailli (Ckitha, 1877). On 
(ictson’s public life see also histones of the coiiiiciLs of Pisa and 
Constance, espcciallv Henn. v der Hardl, Con. Constantiensis libri 
iv. (1O05 -1O09). The best editions of his works are those of Paris 
(3 vols,, 1 f>o0) and Aut werji (5 vols., 1 706).. See also Ulvsse Chevalier, 
Pi'Eertoite des s<ntrte.s hist. lUo-hihlio^raphie (Pans, < 5 tc ), jf.e. 

“Gerson." (T. M.L. ; X.) 

GERSONIDES, or Ben Gerson (Gershon), LEVI, known also 
as Kalbag (1288-1344), Jewish philosi>pher and commentator, 
was Ixim at Bagnols in Jangucdoc, probably in 1288. As in the 
case of the other medieval Jewish philosophers little is known 


of his life. His family had been distinguished for piety and 
exegetical skill, but though he was known in the Jewish com- 
munity by commentaries on certain books of the Bible, he never 
seems to have accepted any rabbinical post. Possibly the 
freedom of his opinions may have put obstacles in the way of his 
preferment. He is known to have been at Avignon and Orange 
during his life, and is believed to have died in 1344, though 
Zacuto asserts that he died at Perpignan in 1370. Part of his 
writings consist of commentaries on the portions of Aristotle 
then known, or rather of commentaries on the commentaries of 
Averroes. Some of these arc printed in the early Latin editions 
of Aristotle's works. His most important treatise, that by which 
he has a place in the history of philo.sophy, is entitled Milhamoth 
'Adonai (The Wars of God), and occupied twelve years in com- 
position (1317 -1329). A portion of it, containing an elaborate 
survey of astronomy as known to the Arabs, was translated into 
I^tin in 1342 at the request of Clement VI. The Milhamoth 
is throughout modelled after the plan of the great work of Jewish 
philosophy, the Moreh Nebuhhu of Moses Maimonides, and 
may be regarded as an elaborate criticism from the more philo- 
sophical point of view (mainly Averroistic) of the syncretism 
of Aristotelianism and Jewish orthodoxy as pre.sented in that 
work. The six books pass in review (i) the doctrine of the soul, 
in which Gersonides defends the theory of impersonal reason as 
mediating between God and man, and explains the formation of 
the higher reason (or acquired intellect, as it was railed) in 
humanity, — his view being thoroughly realist and resembling 
that of Avicebron ; (2) prophecy ; (3) and (4) God’s knowledge 
of facts anti providence, in which is advanced the curious theory 
that God docs not know individual facts, and that, while there is 
general providence for all, special proindence only extends to 
those whose reason has bet‘n enlightened ; (5) celestial substances, 
treating of the strange spiritual hierarchy which the Jewish 
philosophers of the miildle ag(*s accepted from the Neoplatonists 
and the pseudo-Dionysius, and also giving, along with astronomi- 
cal details, much of astrological theory ; (fi) creation and 
miracles, in respect to which Gerson deviates widely from the 
position of Maimonides. Gersonides was also the author of a 
commentary on the Pentateuch and other exegi‘tical and scientific 
w'orks. 

A careful .maly.sis of the Miltmmoth is given in Rabbi Lsidore 
Weil’s Philosophic religieuse de Levi’- lien -Gerson (]^'lns, i868). Set' 
also Mniik, AJilanfres de phil, jviir et arabe ; and Joi'l, Pelifiions 
philosophic d. L Pen - Get. sou (1S02). The Milhamoth was pub- 
lished in I 5O0 at Ki\a di Tri nto, and has been published at Leipzig, 

‘ ( 1 . A.) 

GERSOPPA, FALLS OF, a cataract on the Sharavati rivi*r in 
the North Kanara district of Bombay. I'he falls are considered 
the finest in India. The river descends in four separate cascades 
called the Raja or Horseshoe, the Roarer, the Rocket and the 
Dame Blanche. The cliff over which the river plunges is 830 ft. 
high, and the pool at the base of the Raja Kail is 132 ft. deep. 
The falls are reached by boat from llonavar, or by road from 
Gersoppa village, 18 in. distant. Near the village are extensive 
ruins (llie finest of which is a cruciform temple) of Nagarbastikere, 
the capital of the Jain chiefs of Gersoppa. 1 ’heir family was 
establislied in power in 1409 by the Vijayanagar kings, but 
.subsequently became practically independent. The chieftaincy 
was several times held by women, and on the death of the last 
queen (1608) it collapsed, having been attacked by the chief of 
Bednur. Among the Portuguese the district was celebrated 
for its pepper, and they called its queen “ Regina da pimenta 
(queen of pepper). 

GER5TAGKER, FRIEDRICH (1816 1872), Ge.rman novelist 
and writer of travels, was bom at Hamburg on the 10th of May 
1816, the son of Friedrich Gerstiickcr (1790-1825), a celebrated 
opera singer. After being apprenticed to a commercial house 
he learnt farming in Saxony. In 1837, however, having imbibed 
from Robinson Crusoe a taste for adventure, he went to America 
and wandered over a large part of the Ignited States, supporting 
himself by whatever work came to hand. In 1843 he returned 
to Germany, to find himself, to his great surprise, famous as an 
author. His mother had .shown his diar>% which he regularly 
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sent home, and which contained descriptions of his adventures 
in the New World, to the editor ot the Rosen, who published them 
in that periodical. These sketches having tound tuvour with the 
public, Gerstacker issued them in 1844 under the title Stretf-und 
Jagdzuf^c dtifch die Vereinigtcn Staaien Nordamerikns, In 1845 
his first novel, Die Regulator en in Arkansas, appeared, and hence- 
forth the stream of his productiveness flowed on uninterruptedly. 
h>om 1849 to 1852 (jcrstiicker travelled round the world, visiting 
North and South America, Polynesia and Australia, and on his 
return settled in Lei})zig. In i860 he again went to South America, 
chiefly with a view to inspecting the German colonies there and 
reporting on the possibility of diverting the stream of German 
emigration in this direction. The result ol his observations and 
experiences he recorded in Achizehn Monate in Sudamerika (1862). 
In 1862 he accompanied Duke Ernest of Saxe Coburg-Gotha to 
Egypt and Abyssinia, and on his return settled at Goburg, where 
he wrote a number of novels descriptive of the .scenes he had 
visited. In 1867^ 1868 Gerstiicker again undertook a long journey, 
visiting North America, Venezuela and the West Indies, and on 
his return lived first at Dresden and then at Tlrunswick, where 
he (lied on the 31st of May 1872. His genial and straightforward 
character made him personally beloved ; and his w'orks, dealing 
as they did with the great world hitherto hidden from the narrow 
“ parochialism ” of (acrman life, obtained an inimcn.se popularity. 
I'his was not due to anv graces of style, in which they are sin- 
gularly lacking ; but the unstudied freshness of the author's 
descriptions, and his sturdy humour, appealed to the wdiolesome 
instincts of the public. Many ol his books were translated into 
foreign languages, nolablv into English, and became widely 
known on both sides of the .Atlantic*. His best works, from a 
literary point of view', are, besides the abov(i-mentioncd Regtda- 
ioren, his Flusspiraten dcs Mississippi (1S48); the novel 7 'a/iili 
(1854); his Australian romanc'c Die beiden Strdfling' (1857); 
A us dem M alrosenlehen (1857); and Blau Wasser (1858). His 
Travels exist in an English translation. 

Gerstiicker’s GesmnmeUe Sihriften w<*n* |)ublisl)0(l at jona 111 44 
vols. (1872 1870) ; a selection, edited by 1 ). Tlu'<leu in 24 vols (1889- 
1800). See A. Kail, Fiicdtuh itcisimkcr, dot H’cii^orctste. hin 
J.ehensbild (1873). 

GERSTENBERG, HEINRICH WILHELM VON (1737 1823), 
German poet and critic, was born at Tciiiderii in Schleswig on the 
3rd of January 1737. After studying law at Jena he entered the 
Danish military service and took part in the Russian campaign 
of 1762. lie spent the next twelve years in C openhagen, where 
he was intimate with Ivlop.stock. From 1775 1'^ *7‘^3 tepre 
sented Denmark’s interests as “ Danish Resident " at Liibcck, 
and in 1786 received a judicial appointment -at Altona, where he 
died on the i.st of November 1823. In the course of his long life 
Gerslenbcrg passed through iruiny phases of his nation’s literature. 
He began as an imitator of the Anacreontic schexd {Tdndcleien, 
17 59); then wrote, in imitation of Gleim, Kriegslieder eincs 
ddnischen Grenadiers (1762) ; with his Gedicht eine^ Skalden 
(1766) he joined the group of “ bards ” led by Klopstock. His 
Ariadne auf Naxos (1767) is the best cantata of the i8th century ; 
he translated Reaumont and Fletcher's Maid's Tragedy (1767), 
and helped to usher in the Sturm und Drang period with a grue- 
some but powerful tragedy, Vgolino ( 1 768). But he did perhaps 
even better service to the new literary movement with his Briefe 
liber Merkwurdigkeiten der Litcratur (1766-1770), in whi(*h the 
critical principles of the Sturm und Drang and especially its 
enthusiasm for Shakespeare,— were first definitely formulated. 
In later life Gerstenberg lost touch with literature, and occupied 
himself mainly with Kant’s philosophy. 

His Vermisthte Sehriftm appeared in 3 vols. (1813). The Bnefc 
iiher Merkwurdigkeiten der Ltleratur were republished by A. von 
Weilen (1888), and a selectior* of liis poctrv, mcliidiiig Ugoltno, by 
R. Hamel, will be found m KurschncTs Denial he N (itionalltteratur^ 
vol. 48 (1884). 

G^RUZEZ, NICOLAS EUGSINE (1799-1865), EVeiich critic, 
wa.s born on the 6th of January 1799 at Reims. He w'as assistant 
jirofcssor at the Sorbonne, and in 1852 he became secretary to 
the faculty of literature. He wrote a Hisloire de Veloquence 
politique et religieuse en France aiix XI X et XV F siecles 
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^ admiralile Histoire de la litUrature fran^aise 
depuis les origines pisqu'd la Revolution (1852), which he supph*- 
mented in 1859 by a volume bringing down the history to the 
close of the revolutionary peri'»d : and some miscellan *ous 
works. Geruzez died on the 29th of May 1865 in Paris. A 
posthumous volume of Melanges et pensees appeared in 1877. 

GERVAISt PAUL (1816 1879), EYench ixdaeontologist, was 
born on the 26th of September 1816 at lYiris, where he obtained 
the diplomas of doctor of scitmee and of medicine, and in 1835 
he began palaeontological res('arch as assistant in the laboratory 
of comparative anatomy at the Museum of Natural History. 
In 1841 he obtained the (‘hair of zoology and comparativ'c 
anatomy at the E’acully of Sciences in Montpellier, of whic h he 
was in 1856 ap[)ointe(l dean. In 1848 1852 appeared his im- 
portant work Zoologte et paleoniologte jranfaises, supfilernentarv 
to the palaeontological publication.s oi G. Ginier and II. M. 1). 
de Blainville ; ol this a second and greatly inipro\ed edition 
was issued in 1859. Jn 1S65 he accepted the |)rofe.s.sorship of 
zoology at the Sorbonne, vacant through the death of L. \\ 
GratioJet ; this post he left in 1868 for the (‘hair oi comparative 
anatomy at the Pans museum of natural history, the anatomical 
collections of which were greatly enriched by his exertions. He 
(lied in J^aris on the loth of February 1879. 

He also wrote Histoue naturelle des mammi/t fes (1853, Ac ) , 
Zoologte miduale (i8y>, with P. J. vau Heiieden) ; Reihcuhes sur 
Vanciennetfde Vhotnnic el lu pit lode quater nano, (i8(>7) ; Zmdogie 

et pnli'OHtologie ghi/taleh (i8()7) , Ostiogiaphte des a'-tnirs (1800, , 

with van Reueden) 

GERVASE OF CANTERBURY (d. r. 1210), English monk 
and chnmicler, entered the house of ( hristchurch, Ganterburv, 
at an early age. He made his profession and received holy orders 
in 1163 ; but we have no furthe r clue to the date of his birth. 
We know nothing of his life beyond w'hat may be galhcTcd from 
his own wTitings. Their evidence sugge^sts that he. died in or 
shortly after 1210, and that he had resided almost (.ontinuously 
at Canterhiiry from th(‘. time of his admission. 'I'he only olhee 
whii'h we know him to have held is that of .sacrist, whii‘h he 
recciv('d Jifter 1190 and laid down before 1 197. He took a kec'ii 
interest in the secular (juarrels of the Canterbury monks with their 
archbishops, and his earliest literary efforts were controvcTsial 
tracts upon this subj(^ct. But from 1188 he appli»‘(l his mind to 
historical compositiim. About that year he began the eompilat ion 
of his Chronica^ a W'ork inUmded ior the private rt'ading of his 
brethren. Beginning with the acce.ssion of .Stephen he (ontinued 
his narrative to the death of Richard 1. Lip to 1 188 he relies 
almost entirely upon extant sour(‘es ; hut from that date on- 
wards is usually an indc'penchint authority. A sirond history, 
the Gesta Regmn, is planned on a smaller scale and traces the 
fortiiiK's of Britain from the days of brutus to the year 1 209. 'i'he 
latter part of this work, (overing the years 1 1 (>(>•' i2o«), is perJiaps 
an attempt to hmI. cm the* promise, which he had made in the 
epilogue to the Chronica, o\ a continuation dealing with the reign 
of John. This is the only part of the Gesta which deserves much 
attention. 'J'he work was* contmiied by various hands to I he 
year 1328. From the Gesta the indelatigable (lervase turned to 
a third project, the history of the s(‘e of ('antobury from the 
arrival of Augustine to the death of Hnliert Walter (1205). A 
topographical work, with the somewhat ini.sleading title Mappa 
niundij completes the list of liis mon* important wTitings. 'J’he 
Mappa mundi ('ontains a useful des('ription of Fmgland shire by 
shire, giving in particular a list of the castles and religious hou.ses 
to be foiinii in each. 'I'he industry of Gervase was greater than 
his insight. He took a narrow and monastic vww of current 
politics ; he was seldom in touch with the leading statesmen ol 
liis day. But he appears to bi* tolerably a<x‘urate when deiiling 
with the years 1188-1209 ; and soTTK*time*s he supplements tht* 
information provided by the more important chronicles. 

Sfi* thf inlioclnrtjoris ;;n‘l notes in W StiihUs’s edition of tie* 
Historical Works <•/ (tetuase. of Canterbury (Rolls edition, 2 vols, 
1879-1880). (if. W. C. D.) 

GERVASE OF TILBURY (fl. 1211), Anglo-Latin writer of thi* 
late T2th and early 13th centuries, w'as a kinsman and schoolfellow' 
of Patrick, carl of Salisbury, but lived the life of a scholarly 
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adventurer, wandering from land to land in search of patrons. 
Before he was a student and teacher of law at Bologna ; 
in that year he witnessed the meeting of the emperor Frederic I. 
and Pope. Alexander IT I. at Venice. He may have hoped to 
win the favour of Frederic, who in the past had found useful 
instruments among the civilians of Bologna. Hut Frederic 
ignored him ; his first employer of royal rank was Henry fitz 
Henry, the young king of England (d. 1 183), for whom Gervase 
wrote a jest-book which is no longer extant. Subsequently 
we hear of Gervase as a clerk in the household of William of 
('hampagne, cardinal archbishop of Reims (d. 1202). Here, 
as h(* himself confesses, he basely accused of heretical opinions 
a young girl, who had rejected his advances, w'ith the result that 
she was burned to death. He cannot have remained many 
years at Reims ; before ii8c) he attracted the favour of William 
H. of Sicily, who had married Joanna, the sister of Henry litz 
Henry. William took (iervase into his service and gave him a 
country-house at Nola. After William’s death the kingdom 
of Sicily t>fTered tu> attractions to an Englishman. The fortunes 
of Gervase suffered an eclipse until, some time after 1108, he 
found employment under the emperor Otto 1 V^, who by descent 
and political interest was intimately connected with the Plan- 
tagencts. 'Ehough a clerk in orders (iervase became marshal 
of the kingdom of Arles, and married an heiress of good family. 
Ju>r the delectation of the emperor he wrote, about 1211, his 
OHa Impertalia in three parts. It is a farrago of history, 
geography, folklore and political theory — one of those books of 
table talk in which the literature of the age abounded. Evidently 
(hirvase coveted but ill deserved a reputation for encyclopaedic 
learning. I'he most interesting ol his dissertations are contained 
in the second part of the OtiOj where he discusses, among other 
topics, the theory of the Empire and the geography and history 
of England. We do not know what became of (iervase after the 
downfall of Otto 1 \’. Hut he became a canon ; and may perhaps 
be identified with (iervase, provost of Eibbekesdorf, who died in 

Sec the Oha Impenalia in (J. Leihnitz's Scfiptoic't return Lituus- 
vtcensimn, vols i. and 11. (Hanover, 1707) ; extracts 111 j. Stevenson’s 
edition of Coi^aeshall (Rolls senes, 1875). Ot modern accounts the 
best ate those by W. Slnblis m his edition of Getvase of Cauterburv, 
vol. 1. introd. (Rolls series, 1871)), and hy R. Pauli m N aehrtchte.n 
det (iesellschaft der Wissensrhnfteii zu Gothiif^en (1882). In th<; oldei 
biographers the Pialogus de snucano of Richard Eitz Neal (</.e.) is 
wrongly attributed to Gervase. (If. W. C. I>.) 

GERVEX, HENRI (1852- ), P'rench painter, was born in 

Paris on the loth of December 1852, and studied painting under 
(!abanel, Hrisset and Fromeiitin. His early work belonged 
almost exclusively to the mythological genre which served as an 
excu.se for the painting of the nude— not always in the best of 
taste ; indeed, his “ Kolia ” of 1878 was rejected by the jury of 
the .Salon f>our immoralite. He afterwards devoted hirn.self U» 
representations of modern life and achieved signal success with 
his “ Dr Pean at the SalpetriiTc,” a modernized paraphrase, 
as it were, of Rembrandt’s “ .Anatomy Le.s.son.” lie was en- 
I rusted with several important official paintings and the decora- 
tion of public buildings. Among the first are “ The Distribution 
of Awards (1880) at the Palais de ITndustrie ” (now in the 
Versailles Museum), “ The Gonmation of Nicolas II. ” (Mo.scow, 
May 1.4, 1896), “ The Mayors’ Hamjuet " (1900), and the portrait 
group “ La Repqblique EVaiujaise ” ; and among the second, 
the ceiling for the Salle des Fetes at the hotel de ville, Paris, and 
the decorative panels painted in conjunction with Hlanchon for 
the niairie of the igth arrondissement, Paris. He also painted, 
with .Alfred Stevens, a panorama, “ 'Phe History of the ( entur}' ” 
(1889). At the Luxembourg is his painting “Satyrs playing 
with a Bacchante,” as well as the large “ Members of the Jury 
ot the Salon” (1885). Other pictures of importance, besides 
numerous ])ortraits in oils and pastel, are ” (bmmunion at 
'Prinity ('hiirch,” “ Return from the Ball,” “ Diana and Endy- 
mion,” “ Job,” ” Civil Marriage,” “ At the Ambassadeurs,” 
” Yachting in the Archipelago,” “ Nana ” and “ Maternity.” 

GERVINUS, GEORG GOTTFRIED (1805-1871), German 
literar)^ and political historian, w'as born on the 20th of May 
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1805 at Darmstadt. He wa.s educated at the gymnasium ol 
the town, and intended for a commercial career, but in 1825 
he became a student of the university of Giessen. In 1826 he 
went to Heidelberg, where he attended the lectures of the 
historian Schlosser, who became henceforth his guide and his 
model. In 1828 he was appointed teacher in a private school 
at Frankfort-on-Main, and in 1830 Prwatdozent at Heidelberg. 
A volume of his collected Historische Schriften procured him 
the appointment of professor extraordinarius ; while the first 
volume of his Geschichte der po'etischen N ationalliteratur der 
Deulschen (1835-1842, 5 vols., subsequently entitled Geschichte 
der deutsrhen Dichtung ; 5th edition, by K. Bartsch, 1871-1874) 
brought him the appointment to a regular professorship of liistory 
and literature at Gottingen. This work is the first comprehensive 
history of German literature written both with scholarly erudition 
and lilerar\" skill. In the following year he wrote his Gruiidzuge 
der Historik, w^hich is perhaps the most thoughtful of his philo- 
sophico-historical productions. The same year brought his expul- 
sion from (idtlingen in con.sequence of his manly protest, in 
conjunction wdth six of his colleagues, against the unscrupulous 
violation of tlie constitution by Ernest Augustus, king of Hanover 
and duke of Cumberland. After several years in Heidelberg, 
Darmstadt and Rome, he settled permanently in Heidelberg, 
where, in 1844, he was appointed honoraiy professor, lie 
zealously took up in the following year the cause of the German 
Catholics, hoping it would lead to a union of all the Christian 
confessions, and to the establishment of a national church. 
He also came forward in 1846 as a patriotic champion of the 
Schlcswig-Holsbdncrs, and when, in 1847, King Frederick 
William IV. promulgated the royal decree for summoning the 
so-called “ United Diet ” (Vereinigter I^indlag), Gervinus hoped 
that this event would form the basis of the constitutional develop- 
ment of the largest German state. He founded, together with 
.some other patriotic scholars, the Deutsche Zeituvg, which 
certainly was one of the best-written political journals ever 
published in Germany. His appearance in the political arena 
secured his election as deputy for the Prussian province of Saxony 
to the National Assembly sitting in 1848 at Frankfort. Disgusted 
with the failure of that body, he retired from all active political 
life. 

Gervinus now devoted himself to literary and historical 
studies, and between 1849 and 1852 published his work on 
Shakespeare (4 vols., 4th ed. 2 vols., 1872 ; Eng. trans. by 
F. EL Bunnett, 1863, new ed. 1877). He also revised his History 
of German Literature , for a fourth edition (1853), and began at 
the same time to plan his Geschichte des neiinzehnten Jahrhunderts 
(8 vols., 1854-1860), which was preceded by an Einleitung in die 
Geschichte des munzehnten Jahrhunderts (1853). The latter 
caused some stir in the literary and political world, owing to 
the rircumstanre that, the government of Baden imprudently 
instituted a pro.secution against the author for high treason. 
In t 868 appeared Handel und Shakes peare, zur Asthelik der 
Tonkunsi, in which he drew an ingenious parallel between his 
favourite poet and his fa\'ourite composer, showing that their 
intellectual affinity was based on the Teutonic origin common 
to both, on their analogous intellectual development and 
character. The ill-success of this publication, and the indiflerence 
with which the latter volumes of his History of the /Qth Century 
were received by his counlr\’men. together with the feeling of 
disappointment that the unity of Germany had been brought 
about in another fashion and by other means than he wished to 
see employed, embittered his later years. He died at Heidelberg 
on the 1 8th of March 1871. 

(icrvmiis’s aiitol)iOKra]>hy {G. G, Gervinus' Lehen, von ihm selhst) 
was pulili.shed by his widow in 1803. It does not, however, im 
beyond the year i83(>. See E. Lclimaun, GervinuSy I'ersuch etner 
Charnkteristi'k (1871) ; R. Gosche, Gervinus (1871) ; J. Dorfel, 
Gervinus als histonscher Denkvr (1904). 

GERYON (CiERYONES, CiERYONEUs), in Greek mythology, the 
son of Chrysaor and Callirrhoe, daughter of Oceanus, and king 
of the island of Er>'thcia. He is represented as a monster witli 
three heads or three bodies {triformiSy trigeminus), sometimes 
with wings, and as the owner of lierds of red cattle, which were 
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tended by the giant shepherd Eurytion and the two-headed dog 
Orthrus. To carry off these cattle to Greece was one of the 
twelve “ labours ” imposed by Eurystheus upon Heracles. In 
onler to get possession of then), Heracles travelled through Europe 
and Libya, set up the two pillars in the Straits of Gibraltar to 
show the extent of his journey, and reached the great river 
Oceanus. Having crossed Oceanus and landed on the island. 
Heracles slew Orthrus together with I?lur>"tion, who in vain strove 
to defend him , and drove off the cattle. Geryon started in pursuit, 
hut fell a victim to the arrows of Heracles, who, after various 
adventures, succeeded in getting the cattle safe to (Greece, 
where they were offered in sacrifice to Hera by luirystheus. The 
geographical position of Erytheia is unknown, but all ancient 
authorities agree that it was in the far west. 'J’he name itself 
(— red) and the colour of the cattle suggest the fiery aspect of 
the disk of the setting sun ; further, Heracles crosses Oceanus in 
the golden cup or boat of the sun-god Helios. Ger\*on (from 
yrfpvbi, the howler or roarer) is supposed to personify the storm, 
his father Chrysaor the lightning, his mother (iillirrhoe the rain. 
The cattle arc the rain-clouds, and the slaying of their keepers 
typifies the victory of the sun over the clouds, or of spring over 
winter. The euhemeristic explanation of the struggle with the 
triple monster was that Heracles fought three brothers in 
succession. 

Set.* .\}i<)llo<lorus ii. 5. jo ; Ht'siod, T/ieofiovy, 287; Diod. Sic. 
IV. 17; Hfrodottis IV. 8; F. Wie.seler in Erscli and Grul»er, Allfie- 
niehie Encydofyddie ; F. .A. Voigt in Eo.schcr'.s J.rxikou de* M , 
L. Preller, Grtei hische Mytholof^iv ; article “ llcrculc.s " in Darfinhfig 
and Scigho, DirAtonnnire des antiqiiites. 

GESENIUS, HEINRICH FRIEDRICH WILHELM (1786-1842), 
German oricntali.st and biblical critic', was born at Nordhaiiscn, 
Hanover, on the 3rd of February 1786. In 1803 he became a 
student of philosophy and theology at the university of Helm- 
.stiidt, where Heinrich Henke (1752-1 80c;) was his most influential 
teac'her ; but the latter part of his university course was taken 
at Gottingen, where J. (F Eichhorn and T. C. Tychsen (1758 
1834) were then at the height of their popularity. In 1806, 
shortly after graduation, he liecamc Rrlxeletit and Privatdozeni 
in that university ; and, as he was fond of afterwards relating, 
had Neander for his first pupil in Hebrew. In rSio he became 
professor extraordinarius in theolog}\ and in r8ii ordinarius, 
at the university of Halle, where, in spite of many offers of high 
preferment elsewdiere, he spent the rest of his life. He taught 
with great regularity for upward of thirty years, the only in- 
terruptions being that of 1813-1814 (occasioned by the War of 
Liberation, rluring which the univcTsity was c'losc'd) and those 
occasioned by two prolonged literary tours, first in 1820 to Paris, 
T.ondon and Oxford with his colleague Johann Karl Thilo (1794- 
1853) for the examination of rare oriental manuscripts, and in 
1835 to England and Holland in connexion with his Phoenii'ian 
studies, lie soon became the most popular teacher of Hebrew 
and of Old Testament introduction and exegesis in Germany ; 
during his later years his lectures wTre attended by nearly five 
hundred students. Among liis pupils the most eminent were 
Peter von Bohlen (1796 1840), A. G. Hoffmann (1769-1864), 
Hermann Hupfeld, Emil Rodiger (1801 1874), |. F, Tuch (1806- 
1867), W. Vatke (1806-1882) and Theodor IJenfcy (1809 1881). 
In 1827, after declining an invitation to take lilichhorn’s place 
at Gottingen, Gesenius was made a Consistorialrath : but, apart 
from the violent attacks to which he, along with his friend and 
colleague Julius Wegseheider, was in 1830 subjected by K. W. 
Hengstenberg and his party in the Evau^elische Kuchenzeitxmg, 
on account of his rationalism, his life was uneventful. He died 
at Halle on the 23rd of October 1842. To Gesenius belongs in 
a large measure the credit of having freed Semitic philology 
from the trammels of theological and religious prepossession, 
and of inaugurating the strictly scientific (and comparative) 
method which has since been so fruitful. As an exegetc he 
exercised a powerful, and on the whole a beneficial, influence on 
theological investigation. 

Of his manv works, the earliest, pubh.shecl in 1810, entitled Versuch 
tiher die maltesische Sprache, was a successful refutation of the widely 
current opinion that the modern Maltese was of Punic origin. In the 
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same year appeared the first volume of the Hehraisches u. ChaG 
ddisches Ilandworterbuch, completed 111 1812. Revised eilitions of 
this appear periodically m Germany, e.f^, that of U. Zimmi'm and 
F. Buhl (1905). The j)ul)licatu)n ol a new English edition was 
started in 1892 iimli'i* the edilorshij) oi Professors C. A. Briggs, 
S. R. Driver and F. Brown. Tlu* Hahtaischc Urammatik, piibh.shed ni 
>813 (27th edition by E. Kaiitz.scli ; Jinghsh tiaiislation lioni 23111 
and 20th F.ermau editions by (’*. W. ('olhiis and A K ( owlev, 1S9S), 
was lollowed in 1S13 by the (irsdiuhtr drt heln uii^ihev Sprtuhe (now 
very rare), and m 1817 by tlie lu^fiihvlithc^ Ltthtnebaudc der he- 
hraischen Sptache. The lirsl volume ol his well-known commeutiiry 
on Isaiah {iJer Prophet Jesu/a), with a translation, appeared in 1821 ; 
hut the woik was not completed until 1S29. The 'I'hcsuttt us pJiilo- 
loi^uo (litieus Itu^une Ilehiairae et Chaldanue F. 7 begun in 18211, 
he did not live to comjilele ; the laller jiail ol the thiid volume js 
edited by E. Rodiger {1858) Cither works , /><; t^cuioleui hi Satuart- 
tnni orifiine, indole, et amtontnte (1815), .sii])]>Iemeiit( d in 1822 
and ICS2.J by the treatise De Savunitituoi imi theido^ia^ and by an 
edition of Canuuia Smuuntaua \ Paldi^i^yophmhr Studieu uhn 
phonizisdie it. punnehe Sthn'ff (1833), a juoneenng woik whu'h 
he lollowed ii]) in 1837 by his collection ol PlKH-iiieian inoiiuinents 
(Si ripturae Ini^uaequc Phoeninae monuiueutn quotquot supet \iiiii) , 
ail .\raniaic lexicon (183*1-1 8319 ; and a tieatise on the Ihinvaiitu 
language written 111 conjunction witli E. Rodigei m i8.ji. (ieseuiiis 
also contributed extensively to Ehsch and (irnbiT’s F.ncvdopitdie. 
and enriched tJie German translation ol ). I. Bnn khardt’s Tiavels iii 
Syria and the Holy Land with valuabie geogiapliical notes hoi 
many yt'ars lie also edited tlie llalle .Altiiemeine J lieratinzeituni^. 
A sketch oi his life was jnililished aiionvmoii.sly in i8.j j ((icscniu\ : 
vine Jiunnefunf; fiir seine hreitnde), and another by 11 Ciesenius, 
Wtlhelm Gesenius^ ein J'nnnrruncshlaft an den hundedjuhrifien 
Gehurtstaff, in i88(). Str also the article m the /Ulf^enienie deuiuhe 
Thograp/ue. 

GESNER, ABRAHAM (1797-1864), (‘iinadian geologist, was 
born in Nova Scotia in 1 797. He qualified as a doi tor of medicine 
in I.ondon in 1827. Returning to the Dominion, he publislicd 
ill 1836 Remarks on the Geology and Mineralogy of Nova Scotia, 
and continuing his researches he was enablecl in 1843 to bring 
before the Geological Society of London “ A Geological jMap oi 
Nova Scotia, with an accomfianying Mimioir" {Proc. Geol. Soc. 
iv. 186). In 1841) he i.ssued a volume on the industrial resouri'es 
of the country. 11 1* dealt also with the geology and mineralogy 
of New Brunswiik and Prince Edward’s Island. Devoting 
him.self to the economic side of geology in various parts of North 
Americ’a, l.t; was enabled to bring out in 1861 A Practical Treatise 
on Coal, Petroleum and other Distilled Oils, He died at Halifax, 
N..S., on the 29th of April 1864. 

GESNER, JOHANN MATTHIAS (1691-1761 ), German classical 
scholar and .schoolmaster, was born at Roth near Ausbar h on the 
(>th of April 1691. lie studied at the university of Jena, and in 
1714 jniblished a work on the Philo patris ascribed to Lu(ian. 
In 1715 lu‘ became librarian and courector (vice - principal) 
at Weimar, in 1729 rector of the gymnasium at Ansbacli, and in 
1730 rector of the Thomas .school at Leipzig. On the foundation 
of the university of (iiitt ingen be became pirofes.sor of rhetoric 
(1734) and sub.sequcntly librarian. He died at Gottingen on the 
3rd of August 1761. His .special merit lies in the attention he 
devoted to the explanation and illustration of the subject matter 
of the classical authors. 

Ills prmci]>fil works an* • editions o( tin* Satplores lei tusiiiae, of 
Quintilian, ('landiaii, Pliny the Younger, Horace and the (Jrphic 
poems (published after Jus death) ; Piimae hncae isageges tn cm 
dittonem ittiiversalem (175O); .in edition of B. h'aber's Thisuiniis 
erudiiwnh siholasticae (172O), alterwards eoiitmued nndei the lilh* 
Soviis linguae et cmditionis Pomauae thesaurus (i74<)): Opusiulu 
minora varn argumcnti (174J 1743); Ihc^aunis cpistoluus Gesne 
riarius (ed. Klol/, 1768 -1770); Indev elvniologii us latinilnlts 
See |. A. Emesti, Opuscuta nraforia (1702), p. 305 , ii Saiijijie, 
(joiltnger Professnren (1872) ; C. 11 . I’ohnert, /, Al. (tcsiier uiid seiii 
Veihaltnis sum Philanthropinisnius uud Scuhunianismus (1898), .1 
contribution to the history of pedagogy m the 18th centmv : articles 
by F. A. Eckstein in Allgemetnedeuf^rhe Iii<tgraph>e ix. ; and S.ind\s, 
of Class. Schol. iii. (1008), 3-«). 

GESNER [improperly (iicssNEk : in Latin, Gr.sxEKrsI, 
KONRAD VON (1516-1565), German-Swiss writer and naturalist, 
called “ the (ierman Pliny ” by ( uvicr, was born at Zurich on the 
26th of March 1516. The son of a poor furrier, he was educated 
in that town, hut fell into great need after the <icath of bis lather 
at the battle of Kappcl (1531). He had good friends, hovyever, 
in his old master, Myconius, and siibsecjuently in Heinrich 
Bullinger, and he was enabled to continue his studies at the 
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universities of Strassburg and Bourges (1532-1533); he found 
also a generous patron in Paris (1534), in the person of Joh. 
Steiger of Berne. In 1535 the religious troubles drove him back 
to Zurich, where he made an imprudent marriage. Ilis friends 
again came to his aid, enabled him to study at Basel (1536), and 
in 1537 prcK^ured for him the professorship of Greek at the newly 
founded academy of l^usannc (then belonging to Berne). IHere 
he liad leisure to devote himself to scientific studies, especially 
botany. In 1540-1541 he visited the famous medical university 
of Montpellier, took his degree of doctor of medicine (1541) ^^t 
Basel, and then settliid down to jjractisc at Zurich, where he 
obtained the post of lecturer in physics at the Carolinum. There, 
apart from a few journeys to foreign countries, and annual 
stimmer botanical journeys in his native land, he passed the 
remainder of his life. Tic devoted himself to preparing works 
on many subjects of difTerent sorts. H(‘ died of the plague on 
the r3th of December *5^5. In the pre^•ious year hv had been 
ennobled. 

'Fo his contemporaries he w«as best known as a botanist, though 
his botanical MSS. were not published till long after his death 
(at Nuremberg, 1751- 1771, 2 vols. folio), he himself is-suing only 
the Enchiridion historiar plantarnm (1541) and the Catalogue 
plautarum (1542) in four tongues. Jn 1545 he published his 
remarkable Bibliotheca loiivctsuhs (ed. by J. Simler, 1574)- 
a catalogue (in Latin, Greek and Ifelm'w) ot all writers who 
had ever lived, with the titles of their works, tkc. A second part, 
undiM* the title of Pandcclariuni swe partitionum nnwersaliion 
Conrad i Cesneri Li^urini libri xxi., appeared in 154S ; only 
nineteen books being then (’oneliided. 'I'he 21st book, a theo- 
logical encyclopaedia, was published in 1549, but the 20th, 
intended to inelude his medical work, was never finished. His 
great /oolngical work, Ilistoria aninialinm, appeared in 4 vols. 
((juadriipeds, birds, fishe.s) folio, 1551 155S, at Zurich, a fifth 
(snakes) being issued in 1587 (there is a German translation, 
entitled Thicrbuch, of tl\c first 4 vols., Zurich, 15^3): this work 
is the starting-point of modern zoology. Not content with suc'h 
vast works, (iesner put forth in 1555 his book entitled Mtlhridales 
dc di(j€rcntiis Unguis j an account of about 130 known languages, 
with the Lord’s ]*rayer in 22 tongues, while in 1556 appeared 
his edition of the works of Aelian. To non-srientific readers, 
(Je.siier will be best known for his love of mountains (below the 
snow-line) and for his many (‘xcursions among them, undertaken 
partly as a botanist, but also for the sake of mere cxerci.se and 
enjoMnent of the beauties of nature. In 15,11 he prefixed to a 
singular little work of his {LibcUiis dc lacic cl operibus lactariis) 
a letter addressed to his friend, J. Vogel, of Glarus, as to the 
wonders to be found among the mountains, declaring his love 
for them, and his firm resolve to climb at least one mountain 
every year, not only to collect flowers, but in order to excrri.se 
his body. In 1555 Clcsner issued his narrative {Dcscriptio Montis 
Fracii ,sivc Monlis Pilati) of liis excursion to the Gnepfstein 
(fi^oc) ft.), the lowest point in the Bilalus chain, and therein 
explains at length how each of the st'nses of man is refreshed 
ill the course of a mountain excursion. 

I-ives by J, Hauhart (Winterthur, 18*4) ami J Sirnler (Zurich, 
iyi6) : see also F-eberl's (ir<!un' nls A>zt (Zurich, 1854). A part of 
his unpublished writing, eilited by I’rot. Schmiedel, was piililished 
at Niirenilierg in 1734. 

GESSNER, SOLOMON ( Swiss painter and {x>et, 

was horn at Zurich on the 1st of April 1730. With the exception 
of some time (1749-1750) .spent in Berlin and Hamburg, where he 
came under the influence of Ramlcr and Hagedorn, he passed 
tlic whole of his life in his native town, where he carried on the 
Inisines.s of a bookseller. He died on the 2nd of March 1788. 
'I'he first of his writings that attracted attention was his lAed 
rines Schweizers an seiv he^vaffnetes Mddchen (1751). Then 
followed Daphnis (1754), Jdyllen (1756 and 1772), Inkel and 
Yariko (1756), a version of a story Ixirrowed from the Spectator 
(No. 11, 13th of March 1711) and already worked out by Gellert 
and Bodmer, and Der Tod Aheh (1758), a sort of idyllic pastoral. 
It is .somewhat difficult for us now to understand the reason of 
Gessner’s universal popularity, unless it was the taste of the 


period for the conventional pastoral. Ilis writings are marked 
by sweetness and melody, qualities which were warmly appre- 
ciated by Lessing, Herder and (locthe. As a painter Gessner 
represented the conventional classical landscape. 

(‘olloctf'd editions of Gt‘ 55 .snpr’.s works were repeatedly published 
(2 vols 1777-1778, finally 2 vols. 1841, both at Zurich). ' They were 
traublated into French (3 vols., I'an.s, T78(>-i7tj3), and versions ol 
the Tdvileu ajijieared in English, Dutch, I^ortugucse, Spanish, 
Swedish and Bohemian. Gessner's life was written by Hottinger 
(Zurich, 170b), and bv H. Wolfflin (Fraiicnfeld, 1880) ; see also his 
Bnefwechsel mil seinem Sohn (Bern and Zurich, 1801). 

GESSO, an Italian word (Lat. gypsum), for “ plaster of Paris ” 
especially when used as a ground for painting, or for modelling 
or sculpture. 

GESTA ROMANORUM, a I^tin collection of anecdotes and 
tales, probably compiled about the end of the 13th century or 
the beginning of the 14th. It still possesses a twofold literarv’ 
interest, first as one of the most popular book.s of the time, and 
secondly as the source, directly or indirectly, of later literature, 
in (‘haucer, Gower, Shakespeare and others. Ot its authorship 
nothing certain is known ; and there is little hut gratuitous 
conjecture to associate it either with the name of llelinanclus 
or with that of Petrus Berchorius (Pierre Bercheurc). It is even 
a matter of debate whether it took its rise in England, Germany 
or France. The work was evidently intended as a manual tor 
preachers, and was probably written by one who himself be- 
longed to the clerical profession. The name. Deeds of the Pomans, 
i.s only partially appropriate to the collection in its present form, 
since, besides the lill(‘s from (ireck and T.jitin history and legend, 
it comprises fragments of veiy^ various origin, oriental and 
European. The unifj'ing element of the book is its moral purpose. 
The .style is barbarous, and the narrative ability of the compiler 
secm.s to vary with his source ; but he has managed io bring 
together a considerable variety of excellent material. He gives 
us, for example, the genu of the romance of “ Guy of Warwick ’* ; 
the stoiy of “ l )ariiis and his Three Sons,'* versified by Occleve ; 
part of Chaucer's “ Man of Lawes’ Tale" ; a talc of the emperor 
Theodosius, the .same in its main features a.s that of Shakespeare’s 
Lear ; the story of the “ Three Black Crows ’’ ; the “ Hermit and 
the Angel,” well known from Parnell’s version, and a story 
identical with the Fridolui of Schiller. Owing to the loose 
structure ot the book, it was easy for a transcriber to insert any 
additional story into his own copy, and consequently the MSS. 
of the Ccsta Romanorum exhibit considerable variety. Oestcrley 
recognizes an English group of MSS. (written alwavs in Latin), 
a (ierman group (sometimes in i^lin and sometimes in German), 
and a group which is represented l\v the vulgate or common 
printed text. The earliest editions arc supposed to be those of 
Ketclacr and dc Leconipt at Utrecht, of Arnold 'I'er Hoenen at 
('ologne, and of Ulrich Zell at (’ologne ; but the exact date is in 
all three c.ases uncertain. 

An English tran.sl.il inn, probably based cliiTctly on the MS. 

I Harl. 53O0, was piibh.shed by Wynkyn dc Worde about 1510-1313, 

1 the only <o]iy ol which now known lo exist is preserved m the 
libniry of St John’s ('ollego, Cambridge. In 1377 Rirhard Kobin- 
son p’lbbslu'd a revised edition of Wynkyn de Worde, and the book 
proved highly jiojnilar. Betwn'en 1048 and 1703 at least eight 
iinpres-sioiis were is.siied. In 1703 appeared the firsl vol. of a trans- 
lation by B. P., imihably Bartholomew Pratt, “ from the T-atin 
edition of 1514 ” translation bv the Rev. C. Swan, first jnib- 
lished in z vols. in 1824, forms part of Bohn's antiquarian hhiciry, 
and was re-edited by Wyiinard Hooper in 1877 (see also tJie latter’s 
edition in 1894). Th(“ Grerrnan tran.slation was first printed at .Augs- 
burg, 1480, A French version, under the title ot Lc Vndier des 
histnire^ romaines mnralisrz^ appeared in the early jiart of tho i6th 
century, and went through a number of editions ; it has been re- 
printed by G. Brunet (Pans, 1838). C'ritical editions of the Latin 
text have been produced by A. Keller (.Stuttgart, 1842) and Oesterlev 
(Berlin, 1872). See also Warton, “On the Gesta Romanorum,'’ 
dissertation iii., ]irefixed to the ffixtnry of Iin^lish Poetry \ Douce, 
Illustrations of Shakr^pearn, vol. li. ; Frederick Madden, Introduction 
to the Roxbiirglie Chib edition ot The Old English Ucriwns of the 
Oesta Romanotmti (1838). 

GETA, PUBLIUS ^SEPTIMI US (i89->2i2), younger .son of the 
Roman emperor Septimius Severus, was born at Mediolanum 
(Milan). In 198 he received the title of Caesar, and in 209 those of 
Imperator and Augustus. Between him and his brother Caracalla 
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there existed from their early years a keen rivalry and antipathy. 
On the death of their father in 211 they were proelaimcd joint 
emperors ; and after the failure of a proposed arranjj^ement 
for the dmsion of the empire, Cararalla pretended a desire for 
reconciliation. He arranged a meeting with his brother in his 
mother’s apartments, and had him murdered in her arms l>y 
some centurions. 

Dio Cassius Jxxvii. 2 ; Spartianns, Canitalla, 2 ; Iloiocliau iv. 1. 

GETAE, an ancient people of Thracian origin, closely akin to 
the T)aci (see Dacia). Their original home seems to have been 
the district on the right bank of the Danube between the rivers 
Oescus (Iskr) and Tatrus (Yantra). The view that the Getae 
Avere identical w'ith the (ioths has found distinguished supporters, 
Iwit it is not generally accepted. Their name first occurs in con- 
nexion with the expedition of Darius Ilystaspis (515 b.c.) against 
the wScythians, in the course of which they were brought under 
his sway, but they regained their freedom on his return to the 
East. iJuring the 5th century, they apyiear as furnishing a 
contingent of cavalry to Sitalces, king of the Odrysae, in his 
attack on Perdiccas 11 ., king of Macedon, but the decay of the 
Odrysian kingdom again hdt them independent. When J’hiJip 
II. of Macedon in 342 reduced the Odrysae to the condition of 
tributaries, the (ietae, fearing that their turn would come ne.vt, 
made overtures to the conqueror. 'I'heir king Cothelas undertoi>k 
to .supply Philip with soldiers, and bis daughter became the wiftt 
of the Macedonian. About this time, perhaps being hard pressed 
by the Triballi and other tribes, the (letac cros.sed the Danube. 
Alexander the Great, before transporting bis forces into Asia, 
decided to make his yiower felt by the Macedonian dependencies. 
Ilis operations against the Triballi not having met with complete 
success, he resolved to cross the Danube and iitlack the Getae. 
'J'he latter, unable to withstand the phalanx, abandoned their 
chief town, and fled to the steppes (PcTta >) t/uy/xos', noith of 
the Danube delta), whither Ale.\ander was unwilling to follow 
them. About 326, an expedition conducted by Zopyrion, a 
Macedonian governor of I'hracc, against the Getae, tailed 
disastrously. In 202, Lysimadius declared w'ar against them, 
alleging as an excuse that they had rendered assistiinc’c to certain 
barbarous Macedonian tribes. He penetrated to the plains of 
Dcssarabia, where his retreat was rut off and he was forced to 
surrender. Although the people clamoured for his execution, 
Dromic.hactes, king ol the Getae, allowed him to depart un- 
harmed, probably on payment of a large ransom, great numbers 
of gold coins ha\ ing been found near Thorda, some ol them 
Ijearing the name of Lysimachus. When the Gauls made their 
way into eastern Europe, they came into collision with the (ietac, 
whom tliey defeated and sold in large numbers to the Athenians 
as slaves, Erorn this time the Getae seem to have been usually 
called Daci ; for their further history see Dacia. 

The Getae arc described by Herodotus as the most valiant 
and upright of the 'I'hracian tribes : but what chiefly struck 
(ircek incjuircrs w'as their belief in the immortaI’t> of the soul 
(hence they were railed aOavarl(()im<s) and their worship of 
Zalmoxis (or Zamolxis), whom the eulumierists of the colonies 
on the Kuxine made a pupil of Pythagoras, I'hey were very 
fond of music, and it was llie custom for their ambassadors the 
priests to present themselves clad in white, playing the lyre and 
singing songs. They were experts in the use of the bi)w and 
arrows while on horseback. 

vSec* E. K. Rosier, “ Die Creten iind ihre NacIiOarii," in Sttzun^K- 
heftt^hle der k. A had. det Wiysenschaften^ phtlosufyhisch histormhc 
Classi\ xliv. (18O3), and Romdmsrhc Studien (T-cipzi;?, 1871) ; W. 
Tomascliek, “ l^ie alton 'riirakcr," m above Sitsuuf^sherichte, cxxviii. 
(Vienna, 1803); W. Bessel, Dc* rebus (r'e/iets (G6tiinf*cn, 1854); C. 
Mijllenhott in Erscli and Gruber’s Allffemetne ICuoyclopadie ; T. 
Mommsen, Hist, of Rome (Eng. trans.), bk. v, ch. 7. 

GETHSEMANE (Hebr. for “oil-press”), the place to which 
Jesus and His disciples withdrew on the eve of the Oucifixion. 
It was evidently an enclosed piece of ground, a plantation rather 
than a garden in our sense of the word. It lay c'ast of the Ridron 
and on the low'cr slope c>f the mount of Olives, at the foot of which 
is the traditional site dating from the 4th c:entury and now 
possessed by the Franciscans. The Grotto of the Agony, a few 


hundred yards farther north, is an ancient cave-cistern, now a 
Latin .sanctuary. (See further Jerusalem.) 

GETTYSBURG, a borough and the county-seal of Adams 
county, Pennsylvania, U.S.A., aliout 35 m. S.W. of Harrisburg. 
Pop. (iRyo) 3221 ; (m^oo) 34()5. It is served by tin* Western 
Maryland and the Gettysburg & Ilarri.sbiirg railways. 'Fhc site 
of the borough is a valley about i.J m. wicie ; the neighlx)uring 
country abounds in attractive scenerx'. Kataly.sine Spring in 
the vicrinity was once a well-known summer resort ; its waters 
c-ontain lithia in solution. Getty.sburg has several small manu- 
facturing establishments and is the seat of Pennsylvania Gollege 
(opened in 1S32, and the oldest Lutheran c;ollege in America), 
wluch had 312 stuclcmts (bS in the preparalors department) 
in ic)07-ic)oS, and of a Lutheran theological semmarv, opened i.' 
itS26 on Seminary Kidge; but the borough is lH‘st known as 
the .scene of one of the most important l)attlt‘s of the( ivil War. 
Very soon aft«‘r the battle a soldiers' national eeinelerv was laid 
out here, in which the ixidic^s ol about 3^00 I’nion soldiers have 
been biuiecl ; and at the dedication of this cemetery, in NovcTuher 
1863, President Lincoln delivered his cc‘lel)rat(‘d “Gettysburg 
Adclre.ss.’’ Jn 1S64 the Gettysburg TUltloldeld Memoriai 
A.ssociation was inc*orporatecL and the work of this as.sociation 
rc*sul ted in the' conversion of the l»attlc*-field into a National Park, 
an ac t for the purpose being j)a.ssed by ('ongress in 1805. Within 
the park the lines of battle have* been carefully marked, and 
about 600 monuments. 1000 markers, and 300 iron tablets 
have ])een erected by states and regimental assoriations. 
Hundreds of crannon have been mountcxl, and five ohscTvation 
towers have been built. From 1816 lo 1840 (ic'ttysburg was the 
home of 'I'luiddeus Stevens, (iettvsburg was settled about 1740, 
was laid out in 1787, was made the* c'ounty-.st‘at m 1800, and was 
incorporated as a borough in 1806. 

Battle of (kttyshufy^.- 'I'hc battle of the ist , 2nd and 31 d ol July 
1863 is often rc'gardc'd as the* turning* point of the Amerkan 
( ivil War (^/.z^) although it arose irom a c;hanc'e encounter. 
Lee, the commanded of the ('onfederalc* Army C)f Northern 
Virginia, luid merely ordered his scattercxl foires to ronc'cMitratc 
there, while Meade, tlte Federal commandc'r, held the town with 
a cavalry envision, supportc'd by two wc‘ak arm\ corps, to screen 
the ('onc'cntralion ol Ins Army ol the Potomac in a .scOected 
po.sition on Pipe (‘rei*k to the soutli-eastw^ard. On thc^ i.sl ol jiiK 
the* leading troops of (ieneral A. P. Hill's (’onfc*d(Ta1(‘ coips ap- 
pr<»ac’Jucl Gettysburg from the west to meet Kw ell’s corps, which 
was lo the N. of the town, whilst Longstreet's corps followed Hill. 
Lee’s intention was to c Ioscj up Hill, Longstreet and Ewell before 
fighting a bailie. ]Uit Hill's leading brigade's met a strenuous 
resistance* from the Federal cavalry ciivision of (h'licTal |ohn 
Bulord, which was proinpll) supjrortcMl by the inlantr'- ol the 
I. corps under General J. F. Kevnolds. 'I'he I'ederals so far h(*M 
their own that Hill had to deploy two thirds ol hi.sc:oips for action, 
and the western a])proaehes of (ietlvshurg were still hedd when 
Ew'cll appeared to the northward. Keynolds had aln\idv fallen, 
and the command ol the; Federal.s, after being held for a time hy 
Gen. Abner Doubleday, was taken ever by Gen. O. (.). Howard, 
the commander of the XI. corps, whic h took post to bar the wa\ 
lo Ewell on the north side. P»iit EwcH's attack, led by ihv 
lic'ry Jiibal Early, swiftly drove back the XL corp.^ lo Gc'tlys- 
burg ; the 1. corps, with its flank thus laid open, ieil baede also, 
and the remnants of ])oth Federal corps retreated through 
Gettysburg to the C'ernclery Hill position. I’hey had Icjst sc\ erely 
in the struggle against superior niimhers, and there- liad h(;c*u 
.some disorder in the retreat. Still a formnlalde line ol defence* 
was Uiken up on ('emetery Hill and botli J'^well and Lc-c re-frainc-d 
Irom further attacks, for the (Confederates had also lost hca\ ily 
during the day and tlieir roncc-ntration was not comjiletc. In 
the meanwhile Meade had scMit forward (General \\'. S. Hanc cick, 
the commander of llie Federal II. corps, to examine the state ol 
affairs, and on Hancock’s report he decided to fight on the 
(emeten^ Hill position. Two corps of his army were still di.stant, 
but the XJI. arrived bc'lorc* night, the- III. was near, and Han- 
cock moved the IL corps on his own initiative, i leaclcjuarters and 
the artillery reserve started for Gettysburg on the night of the; isL. 
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On the other side, the last divisions of ITiirs and Ewell's corps 
formed up opposite the new Federal position, and Longstreet’s 
(orps prepared to attack its left. 

Owing, however, to misunderstandings between Lee and 
Longstreet (</.7^), the (Confederates did not attack early on the 
morning of the 2nd, so that Meade’s army had plenty ol time to 
make its dispositions. The Federal line at this time occupied 
the }u»rse-shoe ridge, the right of which was formed by Culp’s 
Hill, and the centre by the (‘emetery Hill, whence tlie left wing 
stretched southward, the 111. corps on the left, however, being 
thrown forward considerably. 'I’he XII. held Culp's, the remnant 
of the 1 . and XJ. the (Cemetery hills. On the left was the II., 
and in its advanced position the famous “ Salient” — the III., 
soon to be supported by the V. ; the VT., with the re.serve artillery, 
formed the general reserve. It was late in the day when the 
(Confederate attack was made, and valuable time had been lost, 
l)ut Longstreet ’s troops advanced with great .spirit. The HI. 



corps Salient was the scene of desperate fighting ; and the 
“ Peach Orchard ” and the “ Devil’s Den ” became as famous 
as the “Bloody Angle” of Spottsylvania or the “Hornets’ 
Nest ” of Shiloh. While the Confederate attack was developing, 
the important ])Ositions of Round Top and Little Round Top 
were unoccupied by the defenders — an omission which was 
repaired only in the nick of time by the commanding engineer 
of the army, Ceneral (J. K. arren, who hastily called up troops 
of the V. corps. The attack of a Confederate division was, 
after a hard struggle, repulsed, and the Federals retained 
possession of the Round Tops. The 111 . corps in the meantime, 
furiously attacked by troops of Hill’s and Longstreet’s corps, 
was steadily pressed back, and the ('onfedcrates actually pene> 
trated the main line of the defenders, though for want of support 
the brigades which achieved this were quickly dri>^en out. Kwcll, 
on the ('onfederate left, waited for the sound of Longstreet’s 
guns, and thus no attack was made by him until late in the day. 
Here Culp’s Hill was carried with ease by one of Ewell’s divisions, 
most of the Federal XIL corps having been withdrawn to aid 
in the fight on the other wing ; but Early’s division was re- 
pulsed in its efforts to storm Cemetery Hill, and the two divi- 
sions of the centre (one of Hill's, one of Ewell’s corps) remained 
inaelive. 


That no decisive success had been obtained by Lee was clear 
to all, but Ewell’s men on Culp’s Hill, and Longstreet’s corps 
below Round Top, threatened to turn both flanks of the Federal 
position, which was no longer a compact horseshoe but had been 
considerably prolonged to the left ; and many of the units in the 
federal army had been .severely handled in the two days’ fighting. 
Meade, however, after discussing the eventuality of a retreat 
with his corps commanders, made up his mind to hold his ground. 
Lee now decided to alter his tactics. The broken ground near 
Round Top offered so many obstacles that he decided not to press 
Longstreet ’s attack further. Ewell was to resume his attack 
on Meade’s extreme right, while the decisive blow was to be given 
in the centre (between ('emetery Hill and Trostle’s) by an assault 
delivered in the Napoleonic manner by the fresh troops of Pickett’s 
division (Longstreet’s corps). Meade, however, was not di.s- 
po.sed to resign (Gulp’s Hill, and with it the command of the 
Federal line of retreat, to Ewell, and at early dawn on the 3rd 
a division of the XIL corps, well supported by artillery, opened 
the Federal counter-attack ; the Confederates made a strenuous 
resistance, but after four hours’ hard fighting the other division 
of the XIL corps, and a brigade of the VL, intervened with 
decisive effect, and the ('onfedcrates were driven off the hill. 
'I'he defeat of Ewell did not, however, cause Lee to alter his plans. 
Pickett’s division was to lead in the great assault, supported 
by part of Hill’s corps (the latter, however, had already licen 
engaged). Colonel E. P. Alexander, Longstreet’s chief of ar- 
tillery, formed up one long line of seventy-five guns, and sixty- 
five guns of Hill’s corps came into action on his left. To the con- 
verging fire of these 140 guns the Federals, cramped for space, 
could only oppose seventy -seven. The attacking troops formed 
up before q a.m., yet it was long before Longstreet could bring 
himself to order the advance, upon which so much depended, and 
it was not till about i p.m. that the guns at last opened fire to pre- 
pare the grand attack. The Federal artillery promptly replied, 
but after thirty minutes’ caniK)nade its commander, Gen. 11 . J. 
Hunt, ordered his batteries to cease fire in order to reserve their 
ammunition to meet the infantry attack. Ten minutes later 
Pickett asked and received permission to advance, and the infantry 
moved forward to cross the 1800 yds. which separated them from 
the Federal line. Their own artillery was short of ammunition, 
the projectiles of that day were not sufficiently effective to cover 
the advance at long ranges, and thus the Confederates, as they 
came closer to the enemy, met a tremendous fire of unshaken 
infantry and artiller^^ 

I’lie charge of Pickett’s division is one of the most famous 
episodes of rnilitar)^ history. In the teeth of an appalling fire 
from the rifles of the defending infantry, who were well .sheltered, 
and from the guns which Hunt had reserved for the crisis, the 
Virginian regiments pressed on, and with a final effort broke 
Meade’s first line. But the strain was too great for the support- 
ing brigades, and Pickett was left without assistance. Hancock 
made a fierce counterstroke, anrl the remnant of the Confederates 
retreated. Of Pickett’s own division over three-quarters, 
3393 officers and men out of 4500, were left on the field, two of his 
three l)rigadiers were killed and the third wounded, and of fifteen 
regimental commanders ten were killed and five wounded. One 
regiment lost 90 % of its numbers. The failure of this assault 
practically ended the battle ; but Lee’s line was so formidable 
that Meade did not in his turn send forward the Army of the 
Potomac. By the morning of the 5th of July Lee’s army was 
in full retreat for Virginia. He had lost about 30,000 men in 
killed, wounded and mi.ssing out of a total force of perhaps 
75,000. Meade’s losses were over 23,000 out of about 82,000 on 
the field. The main body of the cavalry on both sides was absent 
from the field, but a determined cavalry action was fought on 
the 3rd of July between the Confederate cavalry under J. E. B. 
Stuart and that of the Federals under D. McM. Gregg some 
miles E. of the battlefield, and other Federal cavalry made a 
dashing charge in the broken ground south-west of Round Top 
on the third day, inflicting thereby, though at great loss to them- 
selves, a temporary check on the right wing of Longstreet’s 
infantry. 
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GEULINCX, ARNOLD (1624-1669), Belgian philosopher, was 
born at Antwerp on the 31st of January 1624. He studied 
philosophy and medicine at the university of Louvain, where he 
remained as a lecturer for several years. Having given offence by 
his unorthodox views, he left Louvain, and took refuge in Leiden, 
where he appears to have been in the utmost distress. He entered 
the Protestant Church, and in 1663, through the influence of his 
friend Abraham Heidanus, who had assisted him in his greatest 
need, he obtained a poorly paid lectureship at the university. 
Tie died at Leiden in November 1669. His most important 
works were published posthumously. The Metaphysica vera 
(1691), and the creauToe, sive Ethica (under the pseudonym 

“ Philaretus,*’ 1675), are the works by which he is chiefly 
known. Mention may also be made of Physka vera (1688), 
Logica restiliita (1662) and Annotata in Pnticipia philosophtae 
R. Cartesii (1691). 

Geulincx principally deals with the question, left in an obscure 
and unsatisfactory state by I 3 escartes, of the relation between 
soul and body. Whereas Descartes made the union between them 
a violent collocation, Geulincx practically called it a miracle. 
J^xtension and thought, the essences of corporeal and spiritual 
natures, arc absolutely distinct, and cannot act upon one another. 
TCxternal facts are not the causes of mental states, nor are mental 
states the causes of physical facts. So far as the physical universe 
is concerned, we are merely spectators ; the only action that 
remains for us is contemplation. The influence we seem to exer- 
cise over bodies by will is only apparent ; volition and action 
only accompany one another. Since true activity consists in 
knowing what one does and how one does it, 1 cannot be tl\e 
author of any state of which I am unconscious ; I am not con- 
scious of the mechanism by which bodily motion is produced, 
hence I am not the author of bodily motion (“ (Juod nescis 
quomodo fiat, id non facis ”). Body and mind are like two clocks 
which act together, because both have been set together by (iod. 
A physical occurrence is but the occasion (opportunity, occasional 
cause) on which God excites in me a corresponding mental .state ; 
the exercise of my will is the occasion on which God moves my 
IkkIv. Every operation in which mind and matter are both 
concerned is an effect of neither, but the direct act of God. 
Geulincx was thus the first definitely to systematize the theory 
called Occasionalism, whic'h had already been propounded hy 
Gerauld de Cordemoy (d. 1684), a Parisian lawyer, and Louis 
de la hVirge, a physician of Saumur. But the principles on 
which the theory was founded compelled a further advance. 
God, who is the cause of the concomitance of bodily and mental 
facts, is in truth the sole cause in the universe. No fact contains 
in itself the ground of any other ; the existence of the facts is 
due to (iod, their sequence and coexistence are also due to him. 
He is the ground of all that is. My desires, volitions and 
thoughts are thus the desires, volitions and thoughts of (iod. 
Apart from God, the finite being has no reality, and we only 
have the idea of it from God. Descartes had left untouched, 
or nearly so, the diflicult problem of the relation between the 
universal element or thought and the particular d(*sires or in- 
clinations. All the.se are regarded by Geulinc x as modes of the 
divine thought and action, and accordingly the end of human 
endeavour is the end of the divine will or the realization of reason. 
'J'he love of right reason is the supreme virtue, whence flow the 
cardinal virtues, diligence, obedience, justice and humility. 
Since it is impossible tor us to make any alteration in the world 
of matter, all we can do is to submit. Chief of the cardinal 
virtues is humility, a confession of our own helplessness and sub- 
mission to (jod. Geulincx's idea of life is “ a resigned optimism.” 

Geulincx carried out to their extreme con.sequences the irre- 
concilable elements in the ('artesian metaphysics, and his works 
have the peculiar value attaching to the vigorous development 
of a one-sided principle. 'J'he abrupt contradictions to which 
such development leads of necessity compels revision of the 
principle itself. He was thus important as the precursor of 
Malebranche and Spinoza. 

Edition of his philosophical works by J. P. N. Land (1891-1893, 
for which a recently discovered MS. was consulted) , sec al.so the 
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same editor’s Arnold Geulincx und seine Philosophic (i8t)5), and 
article (Lraiisl.it ed) 111 Mind, xvi. 223 set)., \'. van dcr IIacghi*n, 
Geulincx. Elude, sur sa vie, sa philosophic, ct scs oitvia^es (Ghent, 
1880): E. (Trimin, A. Geuliiu \* Hrkeuntnisslheonc und Oiiasiona- 
lismtts (1875) : E. ]*fleiderer, A. G. als Hauptvertieter dcr okkasiona- 
listischen Metaphvsik und Lthik (1882) ; (L Samtleben, Geulimx, 
ein Vorf^an^ci Spnwsas (1885) ; also L'alckeiiberg, Hist, of Mod. 
Philos. (Eng. trails., 1803). cli 111 ; c; Monchaiu]), Hist, du Cnvtisia^ 
nisme en Belgique (Brussels, j88o) ; 1 1. lldlfduig, Hist of Mod Philo'i. 
(Eng. trails., n>oo), 1. 245. 

GEUM, in botany, a genus of hardy perennial herbs (natural 
order Rosaceae) conlaining about thirty species, widely dis- 
tributed in temperate and arctic regions. 'I'he erect flowering 
shoots spring from a cluster of radical l<*aves, which are deeply 
cut or lobed, the largest division being at the toji ol the leaf. 
The flowers are borne singly on long stalks at the end of the stem 
or its branches, 'riiev arc white, yellow or red in colour, and 
shallowly cup-shaped. The fruit consists of a number of dry 
achenes, each of which bears a hook formed from the persistent 
lower portion of the style, and admirably adapted lor ensuring 
distribution. I'wo species occur in JTritain under the popular 
name “ aveiis." G. uthanum is a very common hedge-bank 
plant with small yellow- flow-ers; C. rivale (water avens) is a rarer 
plant found by streams, and has larger yellow flow-ers an inch 
or more atToss. 'I'he species arc easv 1 o cultivate and well adapted 
for borders or the rock-garden. I'liey are propagated by seeds 
or by division. The most popular garden spei'ies are (i. dnloense 
and its varieties, C. coccinenm and G. monianum. 

GEVELSBERG, a tow-n of Germany, in the Prussian Rhine 
Province, 6 m. S.W . from Hagen, on the railway to Diisseldorf. 
It has two churches, schools and a hospital, and considerable 
manufactures of cutlerv. I^op. (190s) 15,8^8. 

GEX, a town of eastern France, chief tow-n of an arrondissc- 
ment in the department of Ain, 10 rn. N.W. of Geneva and 
3 m. from the Swiss frontier. Pop. (1906) town, 1385 ; commune, 
2727. The town is beautifully situated 2000 ft. above sea-level 
at the base of the most easterly and highest chain of the jura. 
It is the seat of a subprefect and has a tribunal of first instanie, 
and carries on considerable trade in wine, cheese and otlur 
provisions, chiefly with Geneva. It gives its name to the old 
Pays de (Jex, situated between the Alps and the Jura, whicli 
w^as at various times under the protection of the Swiss, the. 
Genevese and the (ounts of Savoy, until in 1601 it came into 
the possession of France, retaining, however, until the Revolu- 
tion its old independent jurisdiction, with (iex as its chief tow-n. 
The Pays de (Jex is i.solated by the Jura from the rest of Fnnch 
territory, and comes within the ciniimscription of the Swiss 
customs, certain restrictions being imposed on its products by 
the French customs. 

GEYSER, Gktsior, or (Jkisir, a natural spring or fountain 
which discharges into the air, at more or less regular interxals 
of time, a column of he.aled water and steam ; it may ('onse- 
quently be regarded lus an intermittent hot spring. The word is 
the Icelandic geysit, gusher or rager, from the verb geysa, a 
derivative of gjosa, to gush. In native usage it is the proper 
name of the Great (ii-yser, and not an appt-llative. the general 
t(*rm hver, a hot spring, making the nearest approach to the 
ICuropcan sense of the word (see Cleasby and \'igfusson, IccUnidic 
Engli.sh Dictionary, s.v.). 

Any hot spring capable of depositing siliieous material by 
the evaporation of its water may in course of time traiislorni 
its(‘lf into a geyser, a tube being gradually built up as the level 
of the basin is rai.sed, much in the same manner as a volcanic 
cone is produced. Every gey.ser continuing to dep(‘sit siliceous 
material is preparing its own destruction; for as soon as the 
tube becomes deep enough to contain a column water 
sufliciently heavy to prevent the lower strata attaining their 
boiling points, the. whole mechanism is deranged. The deposition 
of the sinter is due in part to the cooling and evaporation of the 
siliceous waters, and in part to the presence of living algae. In 
geyser districts it is easy to find thermal springs bu.sy with the 
construction of the tube ; warm pools, or laugs, iis the Icelandt rs 
call them, on the top of siliceous mounds, with the mouth of 
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tlie shaft still open in the middle ; and dry basins from which 
the water has receded with their shafts now choked with rubbish. 

Ci(iysers exist at the present time in many volcanic regions, 
as in the Malay Archipelago, Japan and South America ; but 
the three localities where they attain their highest development 
are Iceland, New Zealand and the Yellowstone Park, IJ.S.A. 
The very nanu! by which we call them indicates the historical 
priority of the Ireland group. 

I’hc Iceland geysers, mentioned by Saxo rirammaticus, are 
situated about 30 m. N.W. of Hecla, in a broad valley at the foot 
of a range of hills from 300 to 400 ft. in height. Within a circuit 
of about 2 m., upwards of one hundred hot .springs may be 
counted, varying greatly both in characKT and dimensions. 
'I'ho Great Geyser in its calm periods appears as a circular pool 
about 60 ft. in diameter and 4 ft. in depth, occupying a Ixusin on 
the summit of a mound of siliceous concTCtion ; and in the centre 
of the basin is a shaft, about 10 ft. in diameUir and 70 ft. in depth, 
lined with the same siliceous material. The clear sea-green 
water flows over the eastern rim of the basin in little runnels. 
On the surface it has a temperature of from 76^ to S(/^ (\, or from 
i6S° t(» r8S° R Within the shaft there is of eonrse a continual 
shifting both of the average temperature of the column and of 
the relative tcmptjratures of the several strata. 'I’lie results of 
the observations of Ihmsenand A.L.O Dcscloizeaux in 1847 were 
as follows (ef. Ann., vol. 72 and Comptes rendm, vol. to): 
About three hours after a great eruption on July 6, the tem- 
perature 6 metres from the bottom of the shaft was i2t- 6® C. ; 
at ()-5o metres, 121 ■ 1° ; at 16-30 metres, 109*^ (?) ; and at 19-70 
metres, 93® (?j About nine hours after a great eruption on 
July 6, at about 0-3 metres from the bottom, it was 123®; 
at p8 metres it W4IS 122-7® » metres, 113° ; at 14-4 metres, 

85-8® ; at 19-2 metres, 82-6®. On the 7th, there having been no 
eruption sinct; the previous forenoon, the temperature at the 
bottom was 127-5" J *^1 5 metres from the bottom, 123® ; at 9 
na'trcs, 120-4® ; at 14 75 nietres, 106-4® ; and at 19 metres, 
55®. About three hours afbT a small eruption, which took 
place at forty minutei past three o’clock in the afternoon of 
the 7th, the tcmperatiin^ at the bottom was 126-5® ; at 6-85 
metres up it was 121*8®; at 14*75 ^f'ltes, no®; and at ic) 
m(‘tres, 55®. 'Fbus, continues Ihinscn, it is evident that the 
temjieratiire of the column diminishes from the bottom upwards ; 
that, leaving out of view small irregularities, the temperature in 
all parts of the column is found to be steadily on the increase 
in proportion to the time that has elapsed since th(^ pre.vioiis 
eruption ; that even a few minutes liefore the great eruption 
the temperature at no point of ihi^ water column reached the 
boiling ]>oint corresponding to the atmos[)hcri(* pressure at that 
part ; and linally, that tlie tcm[)erature about half-way up the 
shaft made the nearest approach to the appropriate boiling point, 
and that this approach was closer in proportion as an eruption 
was at hand. 'Hic Great Geyser has varied N'er^-^ much in the 
nature and frequency of its eruptions since it bt^gan to be obsersTd. 
In 1809 and t8io, according to Sir W. J. Hooker and Sir George 
.S. Mackenzie, its columns were. 100 or 90 ft. high, and rose at 
intervals of 30 hours, while, according to Henderson, in 1815 
the intervals were of U hours and the altitude from So to 150 ft. 

About TOO pac'cs from tbi‘ Great (leyser is the Strokkr or c'hiim, 
which was first described by Stanlay in 1789. The shaft in this 
ease is about 44 ft.* deep, and, instead of being cylindrical, is 
funnel-shaped, having a width of about 8 ft. at the mouth, but 
c ontnicting to about 10 in. near the centre. T^y casting stones 
or turf into the shaft so as to stopper the narrow' neck, eruptions 
ran be accelerated, and they often exc'ced in magnitude those 
of the Great Geyser itself. During quiescence the column of 
w'atcr tills only the lower part of the shaft, its surfac'c ii.siially 
lying from 9 to 12 ft. below the level of the soil. Unlike that cif 
the Great (ieyser, it is abvays in ebullition, and its temperature 
is subject to comparatively slight differences. On the 8th of July 
1847 Tliiascn found the temperature at the bottom 112-9®' C. ; ‘ 
at 3 metres from the bottom, 111-4® ; iind at 6 metres, 108® ; | 
the whole depth of w'ater was on that occasion 10-15 iT^^trcs. | 
On the 6th. at 2-90 metres from the bottom it w’as 114-2® ; and ' 


at 6*20 metres, 109*3®. O*' ®‘35 nietres from the 

bottom, the reading gave 113*9® ; at 4*65 metres, 113*7° ; and 
at 8*85 metres, 99*9°. 

The great geyser-district of New Zealand is situated in thci 
south of the province of Auckland in or near the upper basin 
of the Waikato river, to the N.E. of Lake Taupo. The scene 
presented in various parts of the districts is far more striking 
and l3eaiitiful than anything of the same kind to be found in 
Iceland, but this is due not so 
much to the grandeur of the 
geysers proper as to the bc^wilder- 
ing profusion of boiling springs, 
steam -jets and mud -volcanoes, 
and to the fantastic effects pro- 
duced on the rocks hy the siliceous 
clejiosits and by the action of the 
boiling water. In about 1880 the 
geysers were no longer active, and 
ihis condition j>rcviiiled until the 
larawcra eruption of 1886, when seven gigantic geysers came 
into existence ; water, steam, mud and stones were di.scharged 
to a height of 600 to 800 ft. for a period of about lour hours, 
when quieter conditions set in. Waikite near Lake Rotorua 
throws the column to a lieiglit of 30 or 35 ft. 

In the Yellowstone National Park, in the north- wc.st corner of 
Wyoming, the various phenomena of the geysers can be ob.scrvcd 
on the most portentous scale. The geysers proper are about one 
hundred in number ; the non-eniptive hot springs are much 
more numerous, there being more than 3000. The dimension‘^ 
and activity of several of the geysers render those of Iceland and 
New Zealand almost insignificant in comparison. The principal 
groups are situated along the course of that tributary of the 
Upper Madison which bears the name of Rre Hole River. Many 
of the individual geysers have ver}' distinctive charac1c*risti('s 
in the form and colour of the mound, in the style of the eruption 
and in the shape of the column. The “ (Jiantess ” lifts the main 
column to a height of only 50 or 60 ft., but shoots a thin spire 
to no less than 250 ft. The “ ('astle ” varies in height from lo 
or 15 to 250 ft. ; and on the occasions of greatest effort the noise 
is appalling, and shakes the ground like an earthquake. “ Old 
Kailliful ” owes its name to the regu- 
larity of its action. Its eruptions, which 
raise the water to a height of 100 or 
150 ft., last for about five minutes, and 
recur every hour or thereabouts. 'Hie 

Beehive ” sometimes attains a height 
of 219 ft. ; and the water, instead of 
falling back into the basin, is dissipated in 
spray and vapour. Very various aecoimts 
are given of the “ Giant.'’ V. V. Hayden 
saw it playing for an hour and twenty 
minutes, and reaching a height of 140 ft., 
and Doanc says it continued in action for 
three liours and a half, and had a maxi- 
mum of 200 ft. ; but at the carl of 
Dunraven’s visit the eruption lasted only 
a few minutes. 

Theory of Geysers. -~^o satisfactory ux- 
plan.itioii of the phenomena of geysers w-as 
adv.anoed till near the middle of the 19th cen- 
tury, when Biinsen elucidated their nature. 

Sir Gtwge Mackenzie, in his Travels in 
Iceland (2ntl ed., 1812), submitted a theory 
w-Inch ptirlially explained the jihenomena 
met with. “ Let us suppose a cavity C 
(lig t), communicating with the pi]>e PQ, ^ 
filled with boiling water to the height AB, 
and that tlu* steam above this line is con- 
fined so that it sustains the water lo the 
heiglif P. If we siipposi' a sudden addition 
of heat to be applied under the cavity C, a quantity of steam 
Will be produced which, owing to the great pressure, will be 
evolvetl in starts, causing the noises like discharges of artillery and 
the sliaking of the ground." He admitted that this could be only 
a partial explanation of the facts of the case, and that he was unable 
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to account for the freciuent and periodical production of the necessary 
heat : but he has the credit ol hitting on what is certainly the 
proximate cause — the sudden evolution ol steam. liy Bunsen’s 
theory tlie whole difficulty is solved, as is beautifully deinonstrati'd j 
by the artificial geyser designed by J. H. J. Miiller ol I''rciburg 
(fig. 2). If the tube ab be filled with water and heated at two points, 
first at a and then at ft, the following succession of changes is pro- 
duced. 'fhe water at a beginning to boil, the supetinciimbt'iit 
column is consetpiently raiseil, and the stratum of w.iter which was 
on the point of boiling at ft being rai.sed to d is there subjected to a 
diminished pressure ; a suddiui evolution of steam accordingly 
takes place at ( 7 , and the supenucumbent water is violently ejected. 
Received in the ba.siii i , the air cooled water .sinks back into the tube, j 
aud fhtr ti-niperaturo of the wliole column is consequently low'crod ; j 
Imt l!n* under .strata of w^atov are naturally those which are least . 
alTected by the cooling jirocess ; the lioilmg begins again at and the j 
same succession ol event sis the nvsiilt (see H. Bunsen, “ Phy.sikali.schc j 
Beobachtiingon ubc*r tin? liaupt.sjiclilich.sten C'.eisire Islands,” ! 

Aiin.^ 1847, vol. 72 : and Muller, ” teller Bun.s('u’s Geyser-theoric, * 
ibid , 1830, vol. 70) 

The principal difterence between the artificial and the natiind 
geyser- lulu* is tliJit ill the latter tlie ellect is not iieccs.siirily prodticixl 
by two distinct sources of heat like the two iiies of tlie (‘xpcrimental 
apjiaratus, but by the continual inlliix of 
Ohservpcl. A Calculated. It'Oin tlu^ botlOlU Ol llie, shaft, and the 

dilfen'iices Iielwi'cii the boiling* points ol 
the different jiarts of the column owing to 
the, (lilTetent ]ires.sures ol the superiueum- 
beiit mass. This may be thus illustrated : 
AB IS the column of water ; on the right 
side the figures represent approximately 
the boiling- points (hahr.) calculated acconl- 
mg to the oidmary l.iws, and the figures on 
the left the actual temperatun* of the same 
places. Both gradiuilly increa.se as we 
descend, but tin* rel.it ion betwi‘en the two 
B IS very different at different heigh (s. At 

the top the water is still 30*^ from its boiliug- 
poiul, .md even .il tli(‘ bottom it is n/’ ; but ;l 1 I) tlie deficiency is 
only .f '. II, flien, the .sfiatum at I) be su<l(Ieiily lifted as higli as 
(', if will be 2^’ jibove the lioiling-poiut tluTe, and will consequently 
cxjiend tliose 2" in the tonnation of sb’ain, 

GEZER (the Kazir of Tethmosi.s fTholhme.s] TTT.’s list of 
Palestinian cities and the (lazri of the A mama tablets), a royal 
Canaanite city on the boundary of Ephraim, in the maritime 
plain (Jo.sh. xvi. 3-10), and near the Philistine liordcr (2 Sam. 
V. 25). It was allotted to the Eevites, but its original inhabitant.*? 
were not driven out until the time of Solomon, when “ Pharaoh, 
king of Egypt ” took the city and gave it as a dowTy to his 
daughter, Solomon’s wife (i Kings ix. r6). Under the fomi 
(iazf;ra it is mentioned (i Macc. iv. 15) .as lieing in the neighlionr- 
hood of Kmmau.s-Nicopoli.s (‘Amwas) and J amnia (Yebnah). 
Throughout the history of the Maccabean wars i'W'AO.r or (lazara 
plays the part of an important frontier po.t. It was first taken 
from the Syrians by Simon the Asmonean (i Mjkt. xiv. 7). 
Jo.sephus also mentions that the city was ‘‘ naturally strong 
{Antiq. viii. 6. 1). The |>osition of Gczer is defined by Jerome 
(Ortomastifon, s.v.) as four Roman miles north {fonira se[> 1 cn'- 
trionem) of Nicopolis ( Amwas). This points to the mound of 
del^ris called Tell-el-Jezari near the village of Abu Shfi.sheh. 
The site is naturally very strong, the town standing on an isolated 
hill, commanding the western road to Jerusalem just where it 
liegin.s to enter the mountains of Judea. This identification has 
Ijccn confirmed by the discovery of a seri(\s of bonndarx^ inscrip- 
tions, apparently marking the limit of the city’s lands, which have 
l^en found cut in rock — outcrops partly surrounding the site. 
They read in every case * enn, “ the boundary of (^ezer,” 
with the name Alkios in (ireek, probably that of the governor 
under whom the inscriptions were cut. The site has b(?cn 
partially excavated by the Palestine E'xploration Fund, and an 
enormous mass of material for the hi.story of Palestine recovered 
from it, including remains of a pre-Semitic aboriginal race, 
a remarkably perfect High Place, the castle built by Simon, 
and other remains of the first imporUince. 

Sf‘c R. A. S. Macalistcr’s reports in PaleUiur oration Fund 
Quarterly Statement (October iqoi onwards). Also tiiblc Sidelif^hts 
from the Mound of GozeVt by the same writer. (R A. S. M.) 

GFRORER, august FRIEDRICH (1803- iS6t), German 
historian, was born at Calw, Wurttemberg, on the 5th of March 
^ So WTitlen, with a medial mem (r) instead of the fin;il (c) 
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1803, and at the close of his preliminary studies at the seminary 
of Blaufieuren entered the university of Tiibingcn in 1821 as a 
student of evangelical theology. After passing his final examina 
lions in 1S25, he sptmt a year in Switzerland, during part of the 
time acting as companion and secretaiy^ to C. von Bonstetten 
(1745-1832); the year 1827 was spent chiefly in Rome. Re- 
turning to. Wurttemberg in 1828, he first undertook the duties of 
repetent or theological tutor in I'iibingen.and afterwards accepted 
a curacy in .Stuttgart ; but having in 1830 rccei^’ed an appoint- 
inent in the royal public library at Stuttgart, he thenceforth gave 
himself exclusively to literature anrl historical science. Ilis 
first work on Philo (F*Jnln u. die ji disrh-alexandmiischc Thco- 
sophii% Stultgarl, i«83i) was rapidly followed by an eljiborati* 
biography, in two volumes, of (lustaMis Adolphus {Cuslav 
Adolfo Kduig von Sdiwedon, mid seme Zni, Stuttgart, 1^835 -1837), 
and by a critical history of yirimitive Christianity (Kritisrlie 
Geschit'hlc des Urchrisienihums, 3 vols., .Stuttgart, 183K). Here 
Gfrorcr had manifested opinions unfavourable to Protestjintism, 
which, however, were not openly avowed until fully developed 
in his church history {Adl^emvinc Ktirhenf'esrhirhte his Jif^inn 
dcs J4ten Jahthunderts, Stuttgart, 1841-1840). In the autumn 
of 1846 ho was appointed to the chair of history in the uni\ersitv 
of Freiburg, where he continued to tctich until bis d(‘ath at 
(arlsbad on the (dh of July 18O1. In 1S48 he sat as a lepre- 
scntati\'e in the Frankfort parliarrumt, wh(*re he supported the 
“ High German ’’ party, and in 1.S53 he publicly went over to the* 
('hurch of Rome. He was a bitter opponent of Prii.ssia and an 
ardent controversialist. 

Among Jns kit<*r Iiistoncal works tin* most impoil;mt i.s the (tc- 
Sihuhto der ost- it. u'cslft unki'n hvn hou^linf^ei (hiciburg, i8.pS), but 
those on the pseiulo-lsidoi i.ui DetntJiI.s (1' ntnsuc intnf; ulr) AUei, 
Uisprttnf^^ u. Wcrlh dn Ihaetalcn des falsthen J^idum.s, i8.4S),oii the 
jinmitive histoiy ol injinkmd (Ih iies( hiihte des mensi hln hen he 
schlechiSf 1833), on 11 ildebraml {Pap^t (irrcornts 17 / it. seiii Zcituller, 
7 vols., i 83<> iSOi), on tlie Iiistoiy of the i8tli centiiiv {iiesihnhte 
des /Sten j ahihundeit'^, 1802 1873), on ('.••rm.in jiopiiLu nglds [Zm 
hesehichte deittsihet Volkstei hte im M illelalin , Basel, 18O3 i8(.(*) 
and on Bvzantiiu‘ hislory {Pyzaniiiusihe Geschn kfe.n, 1872- 187.4), 
are also ol i(5al v;du(*. 

GHADAMES, Gadames or Rhadames, a town in an oasis of 
the same name, in tlmt jiart of th(‘ .Sahara whiih forms part of the 
'Jurki.sh vilayet of Tripoli. It is about 300 rn. S.W. of the city 
of Tripoli and some 10 m. K. of tlu* Algerian frontier. According 
to (jcrhard Kohlfs, the )«ast form given to the W'ord most correctly 
represents th(‘ Arabic pronunciation, but the other forms are 
more often u.sed in hairopc. 'I'lic si reeds ol the town are narrow* 
and vaulted ;ind have been likened to the bewildering galleries 
of a coalpit, d’he roofs are laid out as gardens and preserved 
for the exclusive use of the; women. 'I'he* Gluidamsi merchants 
have been known for eentiiri(;s a.s keen and adventurous tr;ul<Ts, 
and tbeir agents are to he found in the more important places 
of the western and cent nil .Sudan, such as Kano,Kal.sona, Kanem, 
Bornu, Timbuktu, as well as at (ih;it and 'rrijioli. (diad.ames 
itself is the centre of a large number of ^ara^'an routes, and in 
the early part of the Tqth century about 30,000 laden camels 
entered its markets every yeiir. 'J'he caravan trade was ercjited 
by the Ghadamsi merchants W'ho, aided by their supcTior intelli- 
gence, capacity and honesty, long enjoyed a monopoly. Jn 
1873 Tripolitan rnercliants began to compete with th(‘m. In 
i8()3came the invasion of Bornu by Rabah,and the total stojipage 
of this caravan route for nearly ten years to the great detriment 
of the merchants of (ihadames. The caravans from Kano were 
also frequently pillaged by tlu; Tuareg, so that the prosperity 
of the town declined. Later on, the opening of rajiid means of 
transport from Kano and other c ilies to the Gulf of Guinea also 
affected Ghadames. which, however, maintains a considerable 
trade. 'I'hc chief articlc.s brought by the caravans are ostrii h 
feathers, skins ,and ii'orv and one of the principal imjiorts i.'- 
tea. In 1845 the population was estimated at 3000, of whom 
I about 500 were slaves and strangers, and ujiward.s of 1200 
I children ; in iqoq it amounted in round niimfiers to 7000. 'Hie 
' inhabitants are chiefly Berbers and y\rahs. A 7 'urki.sh garrison 
is maintained in the tow*n. 

; Before the Christian era (Jhadames w'as a stronghold of the 
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Garamantes whose power was overthrow'll in the days of Augustus 
by L. Cornelius Halbus Minor, who captured Ghadanies(Cy dam us). 
It is not unlikely that Roman settlers may have been attracted 
to the spot by the presence of the warm springs whit h still rise 
in the heart of the town, and spread fertility in tlie surrounding 
gardens. In th*^ ;th century Ghadarnes was conquered by the 
Arabs. It appears afterwards to have fallen under the power 
of the rulers of 'Punisia, then to a native dynasty which reigned 
at 'J Vipoli, and in the i6th century it became part of the Turkish 
vilayet of Tripoli. It has since then shared the political fortunes 
of that country. In the first half of the lyth century it was 
visited by several British explorers and later by (jerman and 
French travellers. 

See J. Kicliardson, Travels in the (.jfeat Desert of Sahara in 

. . . inr.lt 4 dinf^ a Description of . . . (Loudon, 1848) ; 

(I. Kolilfs, lieise dnreh Marokko . . . nnd Heise durih die Grosse 
Wuste uher lihadumes nach 7 ripoli (Hrenu-n, 18O8). 

GHAT, or K HAT, an oasis and town, forming part of the Turkish 
vilayet of 'Pripoli. Ghat is an important centre of the caravan 
trade between the Nigerian states and the seaports of the 
Mediterranean (sec Tripoli). 

GHATS» or (iHAUTS (literally “ the Landing Stairs ” from the 
sea, or “ Passes *'), two ranges of mountains extending along 
the eastern and western shores of the Indian peninsula. The 
word pro])erly applies to the passes through the mountains, 
but from an early date was transferred by Europeans to the 
mountains themselves. 

'J’he Eastern Ghats run in fragmentary spurs and ranges 
down the Madras coast, 'fhey begin in the Orissa district of 
Balasore, pass southwards through Cuttack and Puri, enter the 
Madras presidency in (ianjam, and sweep southwards through 
the districts of Vizagapatam, Godavari, Nellorc, ('hingleput, 
.South Arcot, Trichinopoly and Tinnevelly. 'i'hey run at a 
fiislance of 50 to 150 m. from the coast, except inGanjam and 
Vizagapatam, where in places they almost abut on the Bay of 
Bengal. Their geological formation is granite, with gneiss and 
mica .slate, with clay slate, hornblende and primitive limestone 
overlying. The average elevation is about 1500 ft., but .several 
hills in Ganjam are between 4000 and 5000 ft. high. For the 
most part there is a broad expanse of low land between their 
base and the sea, and their line is pierced by the Godavari, 
Kistna and Gauvery rivers. 

'fhe Western (ihats (Sahyadri in Sanskrit; start from the 
south of the Tapti valley, and run south through the districts 
of Khandesh, Nasik, Thana, Satara, Ratnagiri, Kanara and 
Malabar, and the states of Cochin and 'Iravancore, meeting the 
I Eastern Ghats at an angle near Cape C'omorin. The range of the 
Western (ihats extends uninterruptedly, with the exception of a 
gap or valley 25 m. across, known as the Palghat gap, through 
which runs the principal railway of the south of India. The 
length of the range is 800 m. from the 'I'apti to the Palghat gap, 
4ind south of this about 200 m. to the extreme south of the 
peninsula. In many parts there is only a narrow strip of coast 
i)etween the hills and the sea ; at one point they rise in magnifi- 
cent precipii'es and headlands out of the ocean. 'I'he average 
(‘levation is 3000 ft., precipitous on the western side facing the 
sea, hut with a more gradual slope on the east to the plains below, 
file highest peaks in the northern section arc Kalsubai, 5427 ft. ; 
Harischandragarh, 4O91 ft. ; and Mahahaleshwar, where is the 
summer capital of tlie government of Bombay, 4700 ft. South 
of Mahahaleshwar the elevation diminishes, but again increases, 
and attains its maximum towards ('oorg, where the highest 
peaks vary from 5500 to 7000 ft., and where the main range 
joins the interior Nilgiri hills. South of the Palghat gap, the 
peaks of the W estern (ihats rise as high as 8000 ft. The geological 
iormation is trap in the northern and gneiss in the southern 
.section. 

GHAZALI |Muhammad ibn Muhammad Abu Hamid al- 
Ghazali] (1058-1111), Arabian philosopher and theologian, was 
born at Tus, and belonged to a family of (ihazala (near Tus) 
distinguished for its knowledge of canon law. Educated at 
first in Tus, then in Jorjan, and again in Tus, he went to college 
at Nishapur, where he studied under Juwaini (knowm as the 


Imam ul-Haramain) until 1085, wlieii he visited the celebrated 
vizier Nizam ul-Mulk, who appointed him to a professorship in 
his college at Bagdad in 1091. Here he was engaged in writing 
against the IsrnaTIites (Assassins). After four years of this 
work he suddenly gave up his chair, left home and family and 
gave himself to an ascetic life. This was due to a growing scepti- 
cism, which caused him much mental unrest and w'hich gradually 
gave way to mysticism. Having secured his chair for his brother 
he went to Damascus, Jerusalem, Hebron, Mecca, Medina and 
.rUexandria, studying, meditating and writing in these cities. 
In 1106 he was tempted to go to the West, where the Moravid 
(Almoravid) reformation was being led by Yusuf ibn Ta.shnn, 
with whom he had been in correspondence earlier. Yusuf, 
however, died in this year, and GhazalT abandoned his idea. 
At the wish of the sultan Malik Shah he again undertook pro- 
fessorial work, this time in the college of Nizam ul-Mulk at 
Nishapur, but returned soon after to Tus, where he died in 
December iiii. 

Sixty “nine works are ascribed to Cihazali (cT. C. Brockelmann’s 
Gesth. d. arabischen Litteratitr^ 1. 421 -.^26, Weimar, 1898). The 
most iin})ortant of tliosc which hav e been published arc : a treatise 
on e.scliatology called Ad^diirra ul-fdhhtra (“ The precious pearl ”), 
ed. L. Gautier (Geneva, 1878) ; the great work, Jhya ul-Ulum 
(“ Revival ol the sciences ‘’) (Biilaij, 1872 ; Cairo, 1889) ; see a 
commentary by al-Murtada called the Ithdf^ publi.shed in 13 vols. 
at Fez, 1885 1887, and in 10 vols. at ('airo, 1893 ; the Biday at ul- 
Hiddyu (Biilaii, 1870, and olten at C'airo) ; a compendium of ethics, 
Mizdn id- A mat ^ translated into Hebrc'w, ed. J. (lOldenthal (J*aris, 

I ‘J- more popular Ireatisi; on ethics, lh(‘ Kimlya us Sddda, 
publislied at Lucknow, Bombay and C'on.stantinople, ed. H. A. 
Homes as The Alrhemr of Happiness (Albany, N.Y., J873) ; the 
(‘thical work O Child, ed. by I lanmier-Piirg.slall m .\rabic and German 
(Vienna, 1838) ; the Destruction of Philosophers {Tahafut til-haldstfa) 
(Cairo, 1885, and Bombay, 1887). Ol this work a French translation 
was begun by Carra de Vaux m Musitm, vol. xviii. (1899) ; the 
Maqdsid ul- Faldsifa, of which the fir.sl part on logic was translated 
into Tallin by Dorn. Gimdisalvi (Venice, 150^), ed. with notes by 
(i. Beei (Leiden, 1888) ; the Kitdh tdMunqid, giving an account of 
the changes in his philo.sophical ideas, C‘d by IL A. Schmoldcrs in his 
JCssai sitr les tUoles philosophtques chez les Arabes (l*aris, 1842), also 
printed at Constantinople, 187^, and tran.slated into I'reuch by 
Barbier d<* M(*ynard in the Journal asiatique (1877, 1. 1 93) ; 
answers to questions a.sked of him t‘d. in Arabic and Hebrew, with 
German tra,nslation and nofi s by H. Malter (Franklorl, iSyfi) ; Eng. 
ticUis., Confessions of al-Ghazzali, by Claud Field (1909). 

For Ghazali’s life .see McG. di‘ Slane's translation of Tim KhallikAn, 
ii. G 21 It. ; R. Gdscbt*’s tfber GhazzalVs Lcben mid Werke (Beilm, 
*859) \ Macdonald's “ Life of al-(ihazzali,'’ m Journal of 

American Oriental Societv, vol. xx (1899), and Carra de Vaux's 
Gazali (Pans, i«^c)2) ; see Akauian Thilosouhv. (G. W. T.) 

GHAZl (an Arabic word, from gfiazdj to fight), the name 
given to Mahommedans who have vowed to exterminate un- 
believers by the sword. It is also used as a title of honour, 
generally tran.slated “ the Victorious,'’ in the Ottoman empire 
for military ofheers of high rank, who have distingui.slied them- 
selves in the field against non-Moslem enemies ; thus it was 
conferred on Osman Pasha after his famous defence of Plevna. 

GHAZlABADy a town of Ifritish India in Meerut district of the 
United Provinces, 12 m. from Delhi and 28 m. from Meerut. 
Pop. ( igoi ) 1 1,275. A he town was founded in 1 740 by Ghazi-ud- 
diri, .son of Azaf jab, first nizam of the Deccan, and takes its 
name from its founder. It has considerably risen in importance 
as the point of junction of the East Indian, the North-Western 
and the Oudh cSt Rohilkhand railway systems. The town has a 
trade in grain and hides. 

GHAZIPUR, a town and district of British India, in the 
Benares division of the United Provinces. The town stands on 
the left bank of the Ganges, 44 m. E. of Benares. It is the 
headquarters of the government opium department, where all 
the opium from the United Provinces is collected and manu- 
factured under a monopoly. There arc also scent distilleries, 
using the produce of the rose-gardens in the vicinity, l.ord 
Cornwallis, governor-general of India, died at Ghazipur in 1805, 
and a domed monument and marble statue (by Flaxman) are 
erected over his grave. Pop. (1901) 39,429. 

The district of Ghazipur has an area of 1389 sq. m. It forms 
part of the great alluvial plain of the Ganges, which divides 
it into two unequal portions. The northern subdivision lies 
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between the Gumti and the Gogra, whose confluences with the j 
main stream mark its eastern and western limits respectively. 
The southern tract is a much smaller strip of country, enclosed ' 
between the Karamnasa and the great river itself. There are 
no hills in the district. A few lakes are scattered here and there, 
formed where the rivers have deserted their ancient channels. 
The largest is that of Suraha, once a northern bend of the Ganges, 
but now an almost isolated sheet of water, 5 m. long by about 
4 broad, (ihazipur is said to be one of the hottest and dampest 
districts in the United Provinces. In 1901 the population was 
913,818, showing a decrease of 11% in the decade. Sugar 
refining is tlie chief industry, and provides the principal article 
of export. The main line of the East Indian railway traverses 
the southern portion of the district, with a branch to the Ganges 
bank opposite Gha/.ipur town ; the northern portion is served 
by the Bengal & North-Western system. 

GHAZNI, a famous city in Afghanistan, the seat of an extensive 
empire under two medieval dynasties, and again of prominent 
interest in the modern history of British India. Ghazni stands 
on the high tableland of central Afghanistan, in 68° 18' E. long., 
33° 44' N. lat., at a height of 7280 ft. above the sea, and on the 
direct road between Kandahar and Kabul, 221 m. by road N.K. 
from the former, and 92 m. S.W. from the latter. A very 
considerable trade in fruit, wool, skins, &c., is carried on between 
Ghazni and India by the Povindah kafilas, which yearly enter 


other that of his son Masa‘ud. On the Kabul road, a mile 
Ixiyond the Minaret of Mahmud, is a village called Rauzah 
(“ the Garden,” a term often applied to garden-mausoleums). 

, Here, in a poor garden, stands the tomb of the famous conqueror. 
It is a prism of white marble standing on a plinth of the same, 
and bearing a Cufic inscription praying the mercy of (lod on the 
most noble Amir, the great king, the lord of church and state, 
Abul Kasim Mahmud, son of Sabuktagin. I'he tomb stands in 
a rude chamber, covered with a dome of clay, and hung with old 
shawls, ostrich eggs, tiger-skins and so forth, 'rhe village stands 
among luxuriant gardens and orchards, watered by a copious 
aqueduct. Sultan Baber celebrates the* excellcnc'c (/f the grapes 
of Rauzah. 

There are many holy shrines about Gliazni surrounded by 
orchards and vinev^ards. Baber speak^; of them, and tells how' 
he detected and put a stop to the imposture of a j)retended 
miracle at one of them. 'I’hest^ sanctuaries make Ghazni a place 
of Moslem pilgrim;ige, and it is said that at Constantinople much 
respect is paid to those w'ho have worshipped at the tomb of the 
great Cxhazi. To test the genuineness of the boast, prot(‘ssed 
pilgrims are call(‘d on to describe the chief iwiahiha of the place, 
and are expeeded to name all those detailed in certain current 
Persian verses. 

Jlislory. — The city is not mentioned by any narrator of 
Alexander’s exj)edition, nor l>y any ancient author so as to 


India in the late autumn and pass back again to the Afghan 
highlands in the early spring. The Povindah merchants in- 
variably make use of the Gomal pass which leads to the British 
frontier at Dera Tsmail Khan. The opening up of this pa.ss and 
the British occupation of Wana, by offering protection to the 
merchants from Waziri blackmailing, largely increased the 
traffic. 

Ghazni, as it now exists, is a place in decay, and probably 
does not contain more than 4000 inhabitants. It stands at the 
base of the terminal spur of a ridge of hills, an offshoot from the 
Gul-Koh, which forms the watershed between the Arghandab, 
and Tarnak rivers. Tin* castle stands at the northern angle of 
the town next the hills, and is about 150 ft. above the plain. 
The town walls stand on an elevation, partly artificial, and form 
an irregular square, close on a mile in circuit (including the 
castle), the walls being partly of stone or brick laid in mud, and 
partly of clay built in courses. They are flanked by numerous 
towers. There arc three gates. The town consists of dirty and 
very irregular streets of houses several stories high, but with 
two straighter streets of more pretension, crossing near the 
middle of the town. Of the strategical importance of (lhazni 
there can hardly be a question. The view to the south is ex- 
tensive, and the plain in the direction of Kandahar stretches 
to the horizon. It is bare except in the vicinity of the river, 
where villages and gardens are tolerably numerous. Abundant 
crops of wheat and barley are grown, as well as of madder, 
besides minor products. The climate is notoriously cold, - 
snow lying 2 or 3 ft. deep for about three months, and tradition 
speaks of the city as having been more than once overwhelmed 
by snowdrift. Fuel is scarce, consisting chiefly of prickly 
shrubs. In summer the heat is not like that of Kandahar or 
Kabul, but the radiation from the bare heights renders the nights 
o|)pressive, and constant dust-storms occur. It is evident that 
the present restricted walls cannot have contained the vaunted 
city of Mahmud. Probably the existing site formed the citadel 
only of his city. The remarks of Ibn Batuta (c. 1332) already 
suggest the present state of things, viz. a small tow'n occupied, 
a large space of ruin ; for a considerable area to the N.K. is 
covered with ruins, or rather with a vast extent of shapeless 
mounds, which are pointed out as Old Ghazni. 'I'lie only remains 
retaining architectural character are tw'o remarkable towers 
rising to the height of about 140 ft., and some 400 yds. apart 
from each other. They are similar, but whether identical, in 
design, is not clearly recorded. They belong, on a smaller and 
far less elaborate scale, to the same class as the Kutb Minar at 
Delhi {q.7).). Arabic inscriptions in Cufic characters show the 
most northerly to have been the work of Mahmud himself, the 


admit of positix e recognition. But it is very possibly the (iazaca 
which Ptolemy places among the Paropainisadae, and this may 
not be inconsistent with Sir II. Rawlinson's identification of it 
with Gazos, an Indian city spoken of by two obscure Grvvk poets 
as an impregnable place of war. The name is probably con- 
nected wuth the IVrsian and Sanskrit ^anj and ^anja, a treasury 
(whence the (ireek and Latin Gaza). We se(‘m to have positive 
evidence of the existence of th(‘ city before the Mahonunedan 
times (644) in the travels of the ( hinese pilgrim. Tlsuan Tsang, 
who speaks of Uo^si’Va (uc. probably Ghazfii) as one of the 
capitals of Tsaukuta or Arachosia, a place of great strength. 
In early Mahommedan times the country adjoining Ghazni was 
called Zabul. When the Mahommedans first invaded that 
region tihazni was a wealthy entrepot of the Indian trade. 
Of the extent of this trade some idea is given by Ibn llaukal, 
who states that at Kabul, then a mart of the .same trade, th(*n* 
was sold yearly indigo to the value of two million dinars 
(£1,000.000). The enterprise of Islam underwent .several ebbs 
and flow^s over this region. 'Die provinces on the Ilelmund and 
about Ghazni w'en* invaded as early as the caliphate of Moaiya 
(662-680). 'J'he arms of ^'aqub b. Laith swept over Kabul and 
Arachosia (Al-Rukhaj) about 871, and tlu' people of the latter 
country were forcibly converted, 'rhough the Hindu dynasty 
of Kabul held a part of the valley of Kabul river till the time (»f 
Mahmud, it is probably to the period just mentioned that we 
must refer the permanent Mahommedan occupation of (ihazni. 
Indeed, the building of the fort and city is ascribed by a Mahom- 
medan historian to Amr b. Laith, the brother and successor 
of Wkiib (d. 901), though the facts already stated discredit 
this. In the latter part of the 9th century the family oi the 
.Samanid, .sprung from Samarkand, reigned in .sf)lendour at 
Bokhara. Alptagin, originally a Turkish .slav(‘, and high in the 
service of the dynasty, about the middle of the loth century, 
lo.sing the favour of the court, wrested (ihazni from its chief 
(who is styled Abu Bakr Lawik, wali of Ghazni), and established 
himself there. His government was recognized from Ifokhara, 
and held till his death. In 977 another 'I'lirk slave. Sabuktagin, 
who had married the daughter of his master Alptagin, obtainecl 
rule in Ghazni. He made himself lord of nearly all the present 
territory of Afghanistan and of the ihinjab. In 997 Mahmud, 
son of Sabuktagin, succeeded to the government, and with his 
name Ghazni and the Ghaznevid dynasty have become j)(T|)etu- 
ally associated. Issuing forth year after year from that capital. 
Mahmud (^.7'.) carried fully .seventeen expeditions of devastation 
through northern India and (hijarat, as well as others to the 
north and west. From the borders of Kurdistan to Samarkand, 
from the ('aspian to the Ganges, his authority was acknowledged. 



GHEE 


918 

The wealth brought hack to (ihazni was enormous, and con- 
lemporLuy liistoruins jj;ive f^lowing dc‘scrij)lions of tlu^ magnifi- 
cence of tlie capital, as well as of the conqueror’s munificent 
support of literature. Mahmud died in 1030, and sonic fourteen 
kings of his house came after him ; hut though there was some 
revival of importance under Jhrahiin (1059*10^^9), the empire 
never reached anything like the same splendour and power. 
Jt was oversliiulowcd hy the Seljuks of TVrsia, and hy tlie rising 
rivalry of (Ihor the hostility of which it had rei'Hiatedly 

provoked, Bahrain Shah (1118 -1152) put to death Kutbuddin, 
one of the princes of (ihor, called king of the Jihal or Hill country', 
who had withdrawn to Ghazni. This prince’s brother, Saifuddin 
Suri, came to take vengeance, and drove out Bahram. But 
tile latter recapturing the place (1149) paraded Saifuddin and his 
vizier ignominiously about the city, and then hanged them on tlie 
bridge. Ala-uddin of Ghor, younger brother of the two .slain 
princes, then gathered a great host, and came against Bahram, 
who met him on the Jlclmund. The Ghori prince, after reiieated 
vii'torics, stormcfl Gliazni, and gave it over to fire and sword, 
'riu* dead kings of the house of Mahmud, exccjit the conqueror 
himself and two others, were lorn from their graves and burnt, 
whilst the bodies of the princes of Ghor were .solemnly dis- 
interred and carri(‘d to the distant tombs of their ancestors. 
It se.iMiis certain that Ghazni never recovered the splendour that 
perished then (1152). Ala-uddin, w'ho from this deed became 
known in history as Jahau-soz {liriilvmonde), returned to Ghor, 
and Bahram reorcupied Ghazni ; he died in 1157. In the time 
of his .son Khusni Shah, Ghazni was taken bv the Turkish triUs 
called Ghuzz (generally believed to liave been what are now 
called Turkomans). 'I’he king fled to Lahore, and the dynasty 
ended with his son, Tn 1173 the Ghuzz were expelled by 
Ghiyasuddin sultan of Ghor (ncjihew of Ala-uddin Jahansoz), 
w'ho made Gliazni over to his brother Muiznddin. 'I'his famous 
prince, whom the later historians call Mahommed Ghori, shortly 
afterwards (1174-1175) invaded India, taking Multan and 
I'chh. 'rhis was the first of many successive inn)ads on western 
and northern India, in one of which Lahore was wrested from 
Khiisru Malik, tlie last of Midinuid's house, who died a captive 
in the hills of Ghor. Jn 1192 IVilhvi Rui or J'ithora (a.s the 
Moslem write! s call him), the C hauhan king v»f Ajmere, being 
ilefeat!;d and slain near Thanewar, the whole country from the 
Himalaya to Ajmere became subjt'cl to the Ghori king of (ihazni. 
On the death of his brother Ghiyasuddin, with whose power be 
had been constantly associated, and of who.se conquests he had 
been the chief instrument, Muiznddin U'came .sole sovereign 
over Ghor and Ghazni, and the latter place was tln'ii again for a 
brief j.Hn*iod tlie seat of an empire nearly as extensive a.s that of 
Mahmud the .son of Sabiiktagin. Muiznddin crossed the Indus 
once more to put down a rclicllion of the Khokluirs in the Punjab, 
and on his way back was inurdere.d by a band of them, or, as 
s(»me say, by one of the Muldhidah or Assassins. The slave 
lieutenants of Muiznddin carried on the tioiKpiest of India, and 
as the rapidly snci'cecling events liroke their dependence on any 
master, they established at Delhi that monan'hy of whirl), after 
it had endured through many dynasties, and had culminated 
with the Mogul hou.se of Baber, the shadow perished iu 1857. 
'riie death of Mui/uddin was followed by struggle and anarchy, 
ending for a time in the annexation of Ghazni to the empire of 
Khwarizm bv Mahommed Shah, who conferred it on his famous 
son, Jelaluddin, ami Gluizni became the ]iead(|uarters of the 
Litter. After Jenghiz Khan had extinguished the power of his 
imiily in Turkestan, Jelaluddin defeated the army sent against 
him by the Mongol at Parw'an, north of Kabul. Jenghiz then 
atlvaneed and drove Jelaluddin across the Indus, after w'hich he 
.sent Ogdai his son to besiege (ihazni. Henceforward (iliazni is 
much less prominent in .Xsiatic history. It continued subject 
to the Mongols, somtrtimes to the house of Hulagu in Persia, 
and sometimes to lliat of Jagatai in Turkestan. In 1326, 
alltT a battle lietween Amir llosain, the viceroy of the former 
h(*iise in Khura.S4in, and Tannushirin, the reigning klian of 
Jagatai, the former entered Ghazni and once more subjected it 
to devostiUion, and this time the tomb of Mahmud to desecration. 


Ibn Batuta {c. 1332) says the greater part of the city was in 
ruins, and only a small part continued to Vje a toAvn. Timur 
seems never to have visited Ghazni, but wc find him in 1401 
Ix-’stowing the government of Kabul, Kandahar, and Ghazni on 
Pir Mahommed, the son of his son Jahangir. In the end of the 
century it was still in the hands of a descendant of Timur, Llugh 
Beg Mirza, who was king of Kabul and Ghazni. The illustrious 
nephew of this prince, Baber, got peaceful posse.ssion of both 
cities in 1504, and has left notes on botli in liis own inimitable 
Memoirs, llis account of Ghazni indicates how far it had now 
fallen. “ It is,” he says, ” but a poor mean place, and 1 have 
always wondered how its princes, w'ho possessed also Hindustan 
and Klwjrasan, could have chosen such a wretched country 
for the seat of their government, in preference to Khorasan.” 
He commends the fruit of its gardens, whiih still contribute 
largi'ly to the markets of Kabul. Ghazni remained in the hands 
of Bal)er's descendants, reigning at Delhi and Agra, till the 
invasion of Nadir Shah (1738), and became after Nadir’s death 
a part of the new kingdom of the Afghans under Ahmad Shah 
Durani. We know^ of but two modern travellers wd)o have 
re(‘()rded visits to the place previous to the war of 1839. George 
Porstcr passed as a disguised traveller with a qafila in 1783. 
” Its slender existence,” he says, “ is now maintained by some 
Hindu families, who support a small trafiic, and supply the 
wants of the few Mahommtdan residents.” Vigne visited it in 
1836, having reached it from Multan with a caravan of l.ohani 
miTchants, travelling by the Gomal pass. 1 'he historical name 
of (ihazni was brought back from the dead, as it were, by the 
news of its capture by the British army under Sir John Keane, 
23rd July 1839. The siege artillery had l)ecn left behind at 
Kandahar : escalade was judge d impracticable ; but the project 
of the commanding engineer, (aptain George 'rhornson, for blow- 
ing in the Kabul gate with powder in bags, was adopted, and 
carried out .successfully, at the cost of 182 killed and wounded. 
Two years and a half later the Afglian outbreak against the 
British occupation found Ghazni garrisoned by a Bengal regiment 
! of sepoys, but ne ither repaired nor provisioned. They held out 
under great hardships from the lOth of December j8.p to the 
j (»th of Mar(’h r8.p, when they surrendered. In the autumn of 
I the same year (iencral Nott, advancing from Kandahar upon 
Kabul, reoccupied Ghazni, destroyed the defences of the castle 
and part of tlie town, and carried awa}' the famous gates of 
Somnalh (q.v.), 

GHEE (Ifindostani g//z), a kind of clarified hulter made in 
the Last, The best is prepared from butter of the milk of cows, 
the less esteemed from that of buffaloes. The butter is melted 
over a slow fire, and set aside to cool ; the thick, opaque, whili.sh, 
and more fluid portion, or ghee, representing the greater bulk 
of the butter, is then removed. The less liquid residue, mixed 
witli ground-nut oil, is .sold as an inferior kind of ghee. It mav 
Ik* obtained also by boiling butter over a clear fire, skimming it 
the while, and, when all the water has evaporated, straining 
it through a cloth. Ghee Avhich is rancid or tainted, as is often 
that of the Indian bazaars, is said to be rendered swTet by boiling 
wit!) leaves of the Moriw^a IHcry^ospcrma or horse-radish tree. 
In India ghee is one of the commonest articles of diet, and indeed 
enters into the composition of everything eaten hy the Brahmans. 
It is ;dso extensively used in Indian religious ceremonies, being 
offered us a sacrifice to idols, which are at times bathed in it. 
Sanskrit treatises on therapeutics describe gfiee as cooling, 
emollient and stomachic, as capable of increasing the mental 
powers, and of improving the voice and personal appearance, 
and as u.seful in eye-diseases, tympanitis, painful dyspyepsia, 
wounds, ulcers and other affections. Old ghee is in .special 
repute among the Hindus as a medicinal agent, and its efficacy 
as an external application is iKdieved by them to increase with 
its age. Ghee more than ten years old, the ptirdva fijiriia of 
Sanskrit materia medicas, has a strong odour and the colour of 
lac. Some specimens which have been much longer preserved — 
and “ clarified butter a hundred years old is often heard of ” — 
have an earthy look, and are quite dry and hard, and nearly 
inodorous. Medicated ghee is made by warming ordinary ghee 
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to remove conUiined water, melting, after the addition of a 
little turmeric juice, in a metal pan at a gentle heat, and then 
boiling with the prepared drugs, till all moisture is expelled, and 
straining through a doth. 

GHEEL, or Geel, a town of Belgium, about 30 m. E. of 
Antwerp and in the same province. Pop. (1904) 14,087. It is 
remarkable on account of the colony of insane persons W'hich 
has existed there for many centuries. The legend reads that in 
the year 600 Dvmphna, an Irish princess, was executed here by 
her father, and in consequence of certain miracles she had 
effected she was canonized and made the patron saint of llie 
insane. The old Gothic church is dedicated to her, and in the 
choir is a slirine, enclosing her relics, with fine panel paintings 
representing incidents in her life by, proliably, a contemporary 
of Memling. The colony of the insane is established in the 
farms and houses round the little place within a circumference 
of 30 in. and is said to have existed since the J3th century. 
J’his area is divided into four sections, each liaving a doctor and 
a superintendent attached to it. The Gheel system is regarded 
as the most humane method of dealing with the insane who have 
no homicidal tendencies, as it keeps up as long as possible their 
interest in life. 

GHENT (Flem. Gen!, Fr. Garni), the capital of East hlandcrs, 
Belgium, at the junction of the Scheldt and the Lys (Ley). 
Pop. (1880) 131,431, (1904) i() 2,|82. 'The city is divided by 
the rivers (im^luding the small streams Liev^c and Moere) and by 
canals, some navigable, into numerous islands connected by 
ovt:r 200 bridges of various sorts. Witliin the limits of the town, 
which is 6 m. in circumference, are many gardens, meadows 
and promenades ; and, though its characteristic lanes are 
gloomy and narrow, there are also broad new streets and fine 
quays and docks. The most conspicuous building in the city 
IS the cathedral of St Bavon ‘ (Sint Haafs), the rich interior of 
which contrasts strongly with its somewhat heavy exterior. Its 
crypt dates from 941, the choir from 1274 -1300, the Late Gothic 
choir chapels from the 15th century, and the nave and traasept 
from 1533-1554. Among the treasures ol the church is tlic 
famous “ Worship of the Lamb ” by Hubert and Jan van 
Iwck. Of the original 12 panels, taken to Francti during the 
Revolutionary Wars, only 4 are now here, 6 being in the JkTlin 
museum and 2 in that of Brussels. Among the other 55 
churches may be mentioned that of St Nicholas, an Early Ciothic 
building, the oldest church in date of foundation in Ghent, and 
that of St Michael, completed in 1480, with an unfinished tower. 
In the centre of the city stands the unfinished Belfry (Beflrot), 
a square tower some 300 tt. high, built 1183-1339. Jt has a 
cast-iron steeple (restored in 1854), on the top of which is a gold 
dragon which, according to tradition, was brought from (Con- 
stantinople either by the Varangians or by the crn])cror Baldwin 
alter the T/atin conquest. Close to it is the funner Cloth-hall, 
ii Gothie building ol 1325. The hotebde-ville ('onsists of two 
distinct parts. The northern fayade, a magnificent example of 
Flamboyant Gothic, was erected between 1518 and 1533, 
restored in 1829 and again .some fifty years later. Tlie eastern 
fayadc overlooking the market-place was built in 1595-1028, 
in the Renaissance style, with three tiers of columns. It contains 
a ^*allIable collection of archives, from the i3lh century onwards. 
On the left bank of the J.ys is the Oudeburg (s'Gravenstein, 
f/hateau des Contes), the former castle of the first counts of 
Flanders, dating from 1180 and now restored. The chateau of 
the later counts, in which the emperor Charles V. was born, 
is commemorated only in the name of a street, the (Cours dcs 
Princes. 

To tlie north of the Oudeburg, on the other side of the Lys, is 
the Marche du X'endredi, the principal square of the city. This 
was the centre of the life of thi; medieval city, the scene of all 
great public functions, such as the homage of the burghers to 

^ Bavo, or Allowm (<-. 580 <. 053^, pation saint ol Gln'iit, was 
i nobleman conv<*rfc*cJ I>y Si AmaneJus, tlic anostif* ol Flanders, 
Ho li\'od lirst as an anchorite in the forest of ^lendonk, and after- 
wards in the monastery founded with his assistance by Atiiandiis at 
Ghent. 


the counts, and of the auto-da-fes under the Spanish regime. 
In it stands a bronze statue of Jacob van .Artevelde, by Devigne- 
Quyo, erected in 181)3. At a corner of the scjuaro is a remarkable 
cannon, known as Dalle Griele (Mad Meg), 19 it. long and 11 ft. 
in circumference, it is ornamented with the arms of Philip 
I the Good, duke of Burgundy, and must have been cast between 
I 1419 and 1467. On the Scheldt, near the Place Laurent, is the 
I Geerard-diiivelsteen(ehriteau of Gerard the l)e\ il),a 1 3th-centiiry 
I tower formerly belonging to one oi the patric ian families, now 
: restored and used as the oflice of the pnn incial records. Of 
: modern buildings may be menliom;d the I'niversily (182b), 
j the Palais de Justice (1844), and the new theatre (1S48), all 
j designed by Roelandt, and the Instilut des Sciences (i8go) by 
A. Pauli. In the park on the site of the citadel erected by 
C harles V. are some ruins of the ancient abbey of St Bavon and 
of a 12th-century octagonal chapel dedicated to St Madiarius. 
in the park is also situated the Museum of Fine Arts, completed 
in 1902. 

One of the most interesting institutions of Ghent is the great 
B^uiruige. (Begynhof) wliich, originally established in 1234 
by the Bruges gate, was transferred in 1874 to the suburb ot 
St Amandslxirg. It constitutes a little town of itself, surrounded 
by walls and a rnoat, and contains numerous small hou.ses, 18 
convents and a church. It is occupied by .some 700 Begiiines, 
women devoted to good works (see Beoiunes). Near the station 
is a second Beguinage willi 400 inmates. In addition to tliese 
there were in Ghent in 1901 fifty religious houses of various orders. 

As a manufacturing centre Ghent, though not so conspicuous 
as it was in the middle ages, is of considerable importance. 
The main industries are cotlon-.spinning, flax-spinning, cotton- 
printing, tanning and sugar refining ; in addition to which 
there are iron and copper foundries, machine building works, 
breweries and factories ol soap, paper, tobacco, ^rc. As a trading 
centre the city is even more imiiortant. It has direct comnniriica- 
tion with the sea by a shi])-canal, greatly enlarged and (l(‘epenerl 
since 1895, \vhich connects th(5 Oand Basin, stretching along the 
north side of the city, witli a spacious harbour excavated at 
Terneuzen on the Sdiclrlt, 2iJ m. to the north, thus making 
Ghent practically a sea-fiort ; while a sfreond canal, from the 
Lys, coiinec'ls the city \'ia Jlruges with Ostende. 

Among thf‘ educational establishments is the State Tniversity, 
j founded l)y King William J. ol the Netherlands in j8jb. With 
I it are I'onnccted a school of engineering, a school oi arts and 
! industries and tlie famous lilirary (about 300.000 printed 
volumes and 2000 MSS.) formerly belonging to the city. Jn 
addition there ani training .schools for teachers, an episcopal 
seminary, a conser\'atoire and an art acadenj>' with a line 
collection of pictures mainly taken from the religious houses of the 
city on their suppression in 1795. 'Ihe oldest Belgian newspaper, 
the Gazet van Gvnl, was founded here in 1607. 

History. — "J’he history of the city is do.seiy associated with 
that ot the counlshij) of Flanders (q.v.), of w'hich it was the seal. 
It is mentioned so early as the 7lh century and in 868 Baldwin 
of the Iron Arm, first count of Flanders, who had been entrusted 
by C'harles the Bald with the defence of the northern marches, 
built a castle here against thi^ Normans milling up the Scheldt. 
'I’his was captured in 949 by the emperor Otto I. and was occupied 
by an imperial burgravc for some fifty vears, after which it was 
retaken In' the counts of Flanders. Under their protection, 
and favoured by its site, the city rapidly grew in weaJtJi and 
population, the zenith of its power and prusj)cnty being reached 
between the 13th and 15th centuries, when it was the emporium 
of the trade of Germany and the l.ow (buntries, the centre ol a 
great cloth industry, and could put some 20,000 armed citizens 
into the field. The wealth of the burghers during this period 
was equalled by their turbulent spirit of independence ; feuds 
were frequent, —against the rival city of Bruges, against the 
counts, or, within the city itself, between the plebeian crafts and 
the patrician governing class. Of these risings the most notable 
was that, in the earlier half of the i4tli century % against Louis 
de Crecy, count of JHanders, under the leadersliip of Jacob van 
Artevcldc (q.v.). 
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The earliest charter to the citizens of Ghent was that granted 
by Count Philip of Flanders between 1169 and 1191. It did little 
more than arrange for the administration of justice by nominated 
jurats {scabini) under the count’s bailli. Far more compre- 
hensive was the second charter, granted by Philip’s widow 
Mathilda, after his death on crusade in 1191, as the price paid for 
the faithfulness of the city to her cause. The magistrates of the 
city were still nominated scahini (fixed at thirteen), but their 
dtities and rights were strictly defined and the liberties of the 
citizens safe-guarded ; the city, moreover, received the right to 
fortify itself and even individuals within it to fortify their houses, 
'this charter was confirmed and extended by Count Baldwin VII 1 . 
when he took over the city from Mathilda, an important new 
provision being that general rules for the government of the city 
were only to be made by arrangement between the count or his 
officials and the common council of the citizens. 'I'hc burghers 
thus attained to a very considerable measure of self-government. 
A charter of 1212 of ('ount Ferdinand (of Portugal) and his wife 
Johanna introduced a modified system of election for the scabini ; 
a further charter (1228) fixed the executive at 39 members, 
including scabini and members of the commune, and ordained 
that the bailli of the count and his semienles, like the ^odestas 
of Italian cities, were not to be natives of Ghent. 

Thus far the constitution of the city had been wholly aristo- 
cratic ; in the 13th century the patricians .seem to have been 
united into a gild (Commans^gidde) from whose members the 
magistrates were chosen. By the 14th century, however, the 
democratic craft gilds, notably that of the weavers, had asserted 
themselves ; the citizens were divided for civic and military 
purposes into three classes ; the rich (/.c. those living on capital), 
the weavers and the members of the 52 other gilds. In the 
civic executive, as it existed to the time of Clharles V., the deans 
of the two lower classes sat with the scahini and counc illors. 

'riic constitution and liberties of the city, which survived its 
incorporation in Burgundy, were lost for a time as a result of the 
unsuccessful rising against Duke I’hilip the Good (1450). 1'he 
citizens, however, retained their turbulent spirit. After the 
death of Mary of Burgundy, who had resided in the city, they 
forced her husband, the archduke Maximilian, to conclude the 
treaty of Arras (1482). They were less fortunate in their op[>osi- 
tion to Maximilian’s son, the emperor Gharlcs V. In 1539 they 
refused, on the plea of their privileges, to contribute to a general 
Uix laid on Flanders, and when Gharlcs’s sister Mary , the governess 
of the Netherlands, seized some merchants as bail for the pay- 
ment, they retaliated by driving out the nobles and the adherents 
of Gharles’s government. The appearance of Charles him.self, 
howTver, with an overwhelming force; (|uelled the disturbance ; 
the ringleaders were executed, and all the propert>' and privileges 
of the city were confiscated. In addition, a fine of 1 50,000 golden 
gulden was levied on the city, and used to build tlie “ Spanish 
('itadel ” on the site of what is now the public park. 

In the long struggle of the Netherlands against Spain, Ghent 
took a conspicuous part, and it was here that, on the 8th of 
November 1576, was signed the instrument, known as the 
Pacification of (ihent, which established the league against 
Spanish tyranny. In 1584, however, the city had to surrender 
on onerous terms tf) the prince of Parma. 

'I’hi; horrors of war and of religious persecution, and the conse- 
quent emigration or expulsion of its inhabitants, had wrecked the 
prosperity ol Ghent; the recovery of which was made impossible 
by the closing t>f the Scheldt. The city was captured by the 
French in 1698, 1708 and 1745. After 1714 it formed part of 
the Austrian Netherlands, and in 1794 became the capiuil of the 
hVeneh department of the Scheldt. In 1814 it was incorporated 
in the kingdom of the United Netherlands, and it was here that 
Lours Will, of France took refuge during the Hundred Days. 
Here too was signed (December 24, 1814) the treaty of peace 
between Great Britain and the United States of .America. After 
1815 C'lhent was lor a time the centre of Uatholic oj)position to 
Duti h rule, as it is now that ol the Flemish movement in Belgium. 
1 )uring the 1 9th century its prosperity rapidly increased. In 1 866- 
1867, liowewr, a serious outbreak of cholera again threatened 


it with ruin ; but improved sanitation, the provision of a supply 
of pure water and the demolition of a mass of houses unfit for 
habitation soon effected a radical cure. 

Sec L. A. Warnkouig, J'landrische Staats- und Rechtsgeschichte his 
(3 vols., Tubingen, 1835 1842), and Gueldorf, Hist, de Gand^ 
translated from Warnkouig, witli corrections and addition.s (Brussels, 
1846) ; F. de Poller, Gent van den oudsten tijd tot heden (6 vols., 
Ghtint, 1883-1891) ; Van Duyse, Gand monumental et pittoresque 
(Briis.sels, 1886) ; de Vlaminck, Les Orifjines de la ville de Gand 
(Brussels, 1891) ; Annales Gandenses^ ed. G. Funck-Brentano 
(Paris, 1895) ; \Tiylsteke, Oorkondenhoek der stad Gent (Ghent, 
1900, «&c.) ; Karl Hegel, Stddte und Gilden (I.eipzig, 1891), vol. ii. 
. 175, where further authorities are cited. For a comprehensive 
ibliography, including monographs and published documents, see 
Ulysse Chevalier, Uipertotre des sources hist. Topo-bibhogr.^ s.v. 
“ Gand." 

ghetto, formerly the street or quarter of a city in which Jew's 
were compelled to live, enclosed by walls and gales which were 
lacked each night. The term is now used loosely of any locality 
in a city or country where Jews congregate. The derivation of 
the word is doubtful. In documents of the nth century the Jew'- 
quarters in Venice and Salerno are styled “ Judaea ” or “ Juda- 
caria.” At (*apua in 1375 there was a place called San Nicolo 
ad Judaicam, and later clsewlierc a quarter San Martino ad 
Judaicam. Hence it has been suggested Judaicam became 
Italian Giiidcica and thence became corrupted into ghetto. 
Another theory traces it to “ gietlo,” the common foundry at 
Venice near w'hich was the first Jew's’ quarters of that city. 
More probably the word is an abbreviation of Italian borghetto 
diminutive of borgo a “ borough.” 

'Fhe earliest regular ghettos w'crc established in Italy in the 
iith century, though Prague is said to have had one in the 
previous century. 'Phe ghetto at Rome was instituted by Paul 
IV. in 1556. It lay between the Via del Pianto and Ponte del 
(^luattro Capi, and comprised a few narrow' and filthy streets, 
ft lay so low that it was yearly flooded by the l iber. The Jews 
had to sue annually for permission to live there, and paid a yearly 
tax for the privilege. This formality and tax survived till 1850. 
During three centuries there were constant changes in the op- 
pre.ssivc regulations imposed upon the Jews by the popes. In 
1814 Pius VII. allowed a few Jews to live outside tlu* ghetto, and 
in 1847 Pius IX. decided to destroy the gates and walls, but 
public opinion hindered him from carrying out his plans. In 
1870 the Jews petitioned Pius IX. to abolish the ghetto ; but it 
was to Victor Emmanuel that this reform w'as finally due. The 
walls remained until 1885. 

During the middle ages the Jews were forbidden to leave the 
ghetto after sunset when the gates were locked, and they were 
also imprisoned on Sundays and all ('hristian holy days. Where 
the ghetto was too small for the carrying on of tlieir trades, a site 
beyond its w'all was granted them as a market, e.g. the Jewish 
Tandelmarkt at Prague. Within their ghettos the Jews were 
left much to their own devices, and the more important ghettos, 
such as that at Prague, formed cities within cities, having their 
own tow'n halls and civic ofiicials, hospitals, schools and rabbinical 
courts. Fires were common in ghettos and, owing to the 
narrowness of the streets, generally very destructive, especially 
as from fear of plunder the Jews themselves closed their gates 
on such occasions and refused assistance. On the 14th of June 
1711 a fire, the largest ever known in Germany, destroyed 
within twenty -four hours the ghetto at Frankfort -on -Main. 
Other notable ghetto fires are that of Bari in 1030 and Nikols- 
burg in 1719. The Jews were frequently expelled from their 
ghettos, the most notable expulsions being those of Vienna 
(1670) and Prague (1744-1745). This latter exile was during 
the war of the Austrian Succession, when Maria Theresa, on the 
ground that “ they w'ere fallen into disgrace,’’ ordered Jews to 
leave Bohemia. The empress w'as, how'ever, induced by the 
protests of the pow'crs, especially of England and Holland, to 
revoke the decree. ]\Ieantime the Jews, ignorant of the revoca- 
tion, petitioned to be allowed to return in payment of a yearly 
I tax. This tax the Bohemian Jews paid until 1846. 'fhe most 
i important ghettos w'ere those at Venice, Frankfort, Prague and 
'I'rieste. By the middle of the 19th ccntui*}’ the ghetto system 
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was moribund, and with the disappearance of the ghetto at Rome 
in 1870 it became obsolete. 

See D. Philipsoii, Old European Jewries (Philadelphia, 1894) ; 
Israel Ahraliatns, Jewish Life in the Middle Af^es (1896) ; S. Kahn, 
article “ Ghetto ” iu Jewish Encyclopedia^ v. 652. 

GHIBERTI, LORENZO (1378-1455), Italian sculptor, was born 
at Florence in 1378. He learned the trade of a goldsmith under 
his father Ugoccione, commonly called Cione, and his stepfather 
Bartoluccio ; but the goldsmith’s art at that time included all 
varieties of plastic arts, and required from those who devoted 
themselves to its higher branches a general and profound know- 
ledge of design and colouring. In the early stage of his artistic 
career Ghiberti was best known as a painter in fresco, and when 
Florence was visited by the plague he repaired to Rimini, where 
he executed a highly prized fresco in the palace of the sovereign 
Pandolfo Malatesta. He was recalled from Rimini to his native 
city by the urgent entreaties of his stepfather Bartoluccio, who 
informed him that a compel ition was to be opened for designs 
of a second bronze gate in the baptister}'^, and that he would do 
wisely to return to Florence and take part in this great artistic 
contest. The subject for the artists was the sacrifice of Isjuic ; 
and the competitors were required to observe in their work a 
certain conformity to the first bronze gate of the baptistery, 
executed by Andrea Pisano about 100 years prt^iously. Of 
the six designs presented by different Italian artists, those of 
Donatello, Bruncileschi and Ghiberti were pronounced the best, 
and of the three Brunelleschi’s and Ghiberti’s superior to the 
third, and of such equal merit that the thirty-four judges with 
whom the decision was left entrusted the execution of the work 
to the joint labour of the two friends. Brunelleschi, however, 
withdrew from the contest. The first of his two bronze gates for 
the baptistery occupied Ghiberti twenty years. 

Ghiberti brought to his task a deep religious feeling and the 
striving after a high poetical ideal which are not to be found in 
the works of Donatello, though in power of characterization the 
second sculptor often stands above the first. Like Donatello, 
he seized every opportunity of studying the remains of ancient 
art ; but he sought and found purer models for imitation 
than Donatello, through his excavations and studies in 
Rome, had been able to secure. The council of Florence, 
which met during the most active period of Ghiberti’s artistic 
career, not only secured him the patronage of the pontiff, who 
took part in the count'il, but enabled him, through the important 
connexions wdiich he then formed with the Greek prelates and 
magnates assembled in Florence, to obtain from many quarters 
of the Byzantine empire the precious memorials of old (ircek art, 
which he studied with untiring zeal. The unbounded admira- 
tion called forth by Ghiberti’s first bronze gate led to his receiv- 
ing from the chiefs of the P'lorentine gilds the order for the 
second, of which the subjects were likewise taken from th(‘ Old 
Testament. The Florentines gazed w ith especial pri<le on these 
magnificent creations, which must still have shone wuth all the 
brightness of their original gilding when, a century later, Michel- 
angelo pronounced them worthy to be the gates of paradise. 
Next to the gates of the baptistery Ghiberti '.s chief w-^orks still in 
existence are his three statues of St John the Baptist, St Matthew 
and St Ste])hen, executed for the church of Or San Michele. 
In the bas-relief of the coffin of St Zenobius, in the Florence 
aithedral, Ghiberti put forth much of his peculiar talent, and 
though he did not, as is commonly stated, execute entirely 
the painted glass windows in that edifice, he furni.shcd .several 
of the designs, and did the same service for a painted glass 
window in the church of Or San Michele. He died at the age 
of 77. 

We are better acquainted with Ghiberti’s theories of art than 
with those of most of his contemporaries, for he left behind him 
a commentary, in w'hich, besides his notices of art, he gives much 
insight into his own personal character and views. Every page 
attests the religious spirit in which he liveil and worked. Not 
only does he aim at faithfully reflecting Christian truths in his 
creations, he regards the old Greek statues with a kindred feeling, 
as .setting forth the highest intellectual and moral attributes ol 
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human nature. He appears to have cared as little as Donatello 
for money. 

Benvenuto Cellini’s criticism on Ghiberti that in his creations 
of plastic art he w'as more successful in small than in largo figures, 
and that he always exhibited in his works the peculiar excellences 
of the goldsmith’s quite as much as tho.se of the sculptor’s art, 
is after all no valid censure, for it merely affirms that Ghiberti 
faithfully complied with the peculiar conditions of the task im- 
posed upon hink More frequent have been the discussions as 
to the part played by perspective in his representations of 
natural scenery. "I'hese ac(|uired a fresh importance since the 
discovery of the data, from which it appeared that Tai lo Uccell , 
who liad commonly been regarded as th(^ first, great master of 
perspective, worked for .several years in the studio or workshop 
of Ghiberti, so that it became difficult to determine lo what 
extent Uccello's successful innovations in perspective were due to 
Ghiberti s teaching. 

Cicognaru’s criticism on Cihiberti, m his History of Sculpture, has 
su])phed tho rhicl matiaials for the lUiistialivt* text oi T.a.sinio's 
scrirs of engiaviugs of the three broiizt* gates of the baptisti-i y. 
They consist of .yz plates m folio, and wen* inibljsla-d at Flon-mt* by 
Bardi in 1821. .Still moro vivid representations are the lejno- 
diictions on a very large scale by the ])holographic establishnu'iit of 
Alinari. Both C. t*. i*<*iKin.s, in his iiistnyy of Tuscan Sculpture 
(1804), and A. F. Rio, 111 his .*/;/ chrHieu (iSbi 1807) h.ive tieate<l 
Ghiberti's works wuth nnicli fulness, and in a spirit of soinid ai^inv.ia 
tion. See also the chapter exqnessly devotee! to the history ot the 
competition for the bajHistery gates m Hans Serii])er, IJotuitrllo 
the articles liy Adolf Kosenilx’ig 111 Dolinie s Kunst unU Kdu\tler 
des M ittelalters (Leipzig, 1877) ; Leadet Scott, Ghiberti and J)>omtcllo 
(1882). In th(‘ Samnilunf: ausf^cwdhltcr Hiof^raphten Vasuii, cd. 
('arl FYev, vol. ni (1880), is given Cihiherti’s commentary on art. 

GHICA, G iijKA or Ghyka, a family which played a great 
part in the modern development ot Rumania, many of iis 
member.s being princes of MoldaA'ia and Walachia. According 
to Rumanian historians the Ghicas were of very humble origin, 
and came from Kiupru in Albania. 

j. George or (.iheorghe (r. 1600-1664), the founder ol the 
family, is said to have been a playmate of another Albanian 
known in history as Kiipruli Aga, the famous vizier, who re 
cognized George wdiile he w^as selling melons in the streets of 
Constantinople, and lielped him on to high positions. George 
became prince of Moldavia in 1658 and prince oi Walachia in 
1659-1660. He moved the capital from I'lrgovisbtea to 
Bucharest. From him are derived the numerous branches of 
the family which became so conspicuous in the liistory ol 
Moldavia and Walacliia. 

2. The Walachian tiranch starts afresh from the great ban 
Demetrius or Dumitru (ihica (1718-1803), who was twice 
married and had fourteen children (see Rumania : llisiory). 
One of these, Gregory (Grigorie), jirinee of Walachia 1822 1828, 
starts a new era of civilization, by breaking with the traditions 
of the Phanariot (Cjreck) jieriod and as.si.sting in the (lei^clopmcnt 
of a truly national Rumanian literature. His brother, Prince? 
Alexander Gbica, ajipointed jointly by Turkey and Russia 
(1834-1842) as hospodar of Walachia, died in 1862. Under him 
the so-called ri element oroantque had been promulgated ; an 
attempt was made to codify the laws in conformity with the 
institutions oi the country and to secure better administration 
of justice. Prince Demetrius Ghica, who died as president of 
the Rumanian senate in 1897, was the son of the Walacliian 
I>rince Gregory. 

3. Another Gregory (ihica, prince of Moldavia from 1775 to 1777, 
paid W9th his life for the opposition he olTcrcd when the Turks 
ceded th<! pnwince of Bukovina to Austria. 

4. Michael (Michail) (i7y4-i8«5o) was the father uf Plena 
(1827-1888), t'l well-known noveli.st, w'ho wrote under the name 
of Dora d’isiria. Brought up, us was customary at the lime, 
under (ircek influences, she show(;d premature intelligence and 
literary powder. She continued her education in (icrmani' and 
married a Russian prince, Koltsov Mazulskiy, in 1849, but the 
marriage was an unhappy one, and in 1855 she left St Jkitersburg 
for Florence, where she rlied in 1888. In that city she developed 
her literary talent and publi.shed a number of works characterized 
by lightness of touch and brilliance of description, .such as 
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PHerinage au tambean de Danie, La Vie mofiasiique dans In that brief period of fourteen years fully as large an amount of 
egHses orientales (1844), 7 m Suisse allemande^ &c. One of her excellent work as any other artist that could be named ; indeed, 
last works was devoted to the history of her own family, Git we should properly say eleven j ears, for nothing of his is known 
Albanesi in Rounmtia : Sforia dei Principi Ghika ttei secoli of a later date than 1491. 

XVIUXIX (Florence, 1873). Her sister was Sophia, Countess In 1480 Ghirlandajo painted a “ St Jerome ’ and other frescoes 
O’Rourke. wi the church of Ognissanti, Florence, and a life-sized ‘^Last 

5. Scarlat Gliica 0750-1802) was twice prince of Walachia. Supper " in its refectory, noticeable for individual action and 
His grandson John (loan) Ghica (1817-1897), a lifehmg friend expression. h>om 1481 to 1485 he was employed upon frescoes in 
of 'J’urkey, was educated in Bucharest and in tin* West, and the Sala dell' Oi'ologio in the Palazzo Vccchio ; he painted the 
studied engineering and rruithomatics in Paris from 1837 to 1840 ; apotheosis of St Zenobius, a work beyond the size of life, witlt 
returning to Moldavia he was involved in the conspiracy of much archiUictural fnimework, figures of Roman heroes and 
184T, which was intended to bring about the union of W’alachia other detail, striking in perspective and structural propriety, 
and Moldavia under one native prince (Michael Sturdza). I'he While still occupied here, he was summoned to Rome by Pope 
conspiracy failed and John Ghica became a lecturer on mathe- Sixtus IV. to paint in the vSixtine chapel; he went thither in 
matics at the university which was founded by Prince Sturdza 1483. In the Sixtine he executed, probably before 1484, a 
in Jassy. In 1848 he joined the party of revolution and in the fresco which has lew rivals in that series, Christ c^jUling Peter 
name of a provisional government then esta])lished in Buclmrest and Andrew to their Apostleship,” — a work which, though 
went to ('onstantinople to approach the Turkish government, somewhat deficient in colour, has greatness of method and much 
Whilst there he was appointed Bey of Samos (1853 1859), excellence of finish. The landscape background, in especial, 
where he extirpated piracy, rampant in that island. In 1859 is very superior to any ihing to he found in the works, which had 
after the union of Moldavia and Walacliiii had been effected no doubt been zealously studied by (ihirlandujo, of Masaccio 
Prince C'uza induced John (rhica to return. He was the first and otliers in the Brancacoi chapel. He also did some other 
prime minister under Prince (aflcrwanls King) C harles of Hohen- works in Rome, now perished. Before 1485 he had likewise 
zollern. His restless nature made him join the anti-dynastic produced his frescoes in the chapel of S. Fina, in the 'i uscan 
movement of 1870-1871. In 18S1 he was appointed Rumanian town of S. Gimignano, remarkable for grandeur and grace, — 
minister in l^ondon and retained this office until 1889. He died two pictures of Fina, dying and dead, wdth some accessory work, 
on the 7th of May 1897 in Gherghnni. Besides his political Sebastian Mainardi assisted him in these productions in Rome 
distinction John Ghica earned a literary reputation by bis and in S. (iimignano ; and Ghirlandajo was so well pleased with 
“ J.etters to Alexandri ” (2nd edition, 1887), liis lifelong friend, his co-operation that he gave him his sister in marriage, 
written from J.ondon and d(‘scril)ing the ancient state ot He now returned to Jdorence, and undertook in the church 
Rumanian society, fast fading away. He was also the author of of the Trinita, and afterwards in S. Maria Novella, the works 
Amintiri din “ Recollections of Exile in 1848 ” (Ihichar- which have si t the seal on his celebrity. The frescoes in the 

e.st, i8f)o) and of Convorbiri Economice, discussions on economic Sassetti chajiel of S. 'rnnita arc six subjects from the life of St 
questions (Bucharest, 1866-1873). He was the first to advocate ! Francis, along with some (‘lassical accessories, dated 1485. 
the establi.shmcnt of national indusUy and commerce, and also, to ! 'rhree ot the principal incidents are ‘ St Francis obtaining from 
a certain extent, principles of “exclusive dealing.” (M. <; ) ! Pope llonorius the apjnoval of the Ruli‘s ol his Order ” ; his 

GHILZAI, a large and widespread Afghan tribe, who extend • “Deatli and Obsecjuies," and tlie Resuscitation, by the inter- 
from Kalat-i-Ghilzai on the S. to the Kabul river on the ; position of the beatifii'd saint, of a child of tJie Spin! family, 
N., and from the Gul Koh range on the \V. to tlie Indian border | who had lieen killed by falling out of a window'. In the first work 
on the E., in many places overflowing tliese boundaries. I'he j is a portrait of Lorenzo de' Medici ; and in the third the painter's 
popular thcorv of the origin of the Ghilzais tiaces them to the j owm likeness, which he inlrodiicecl also into one of the pictures 
Tnrl.'ish tribe of Kilii, once occupying districts bordering the j in ,S. jMaria Novella, and in the ‘‘ Adoration of llie Magi ” in the 
up|»et coiU'.e ol the Syr Daiya (Jaxarh's), and affirms that | bospiUiJ of the Tnnocenti. "J'hc altai- pi, ce of the SasS(‘Ui chapel, 
tlicv W'ere bn/uglil into Afglianistan by Ih.e 'I'lirk Sabuktagin llu* “ Adoration of the Shepherds,” is now in the Florentine 
in the loth centurv. How'ever that may be, the Ghilzai clans ! Academy. Immediately after dispo.^ing of this commis.sion, 
now rank collectively as second to none in strength of military I (ihirlandajo was a.sked to renew tiie frescoe s in the choir of S. 
and commercial cnter])rise. They are a fine, manly race of | Maria Novella. This choir for me.d the chapel of the Ricci family, 
peo])le, and it is from some of their most influential clans j but the 'rornabuoni and Tornaquinci families, then much more 
(Suliman Kliel, Nasir Khel, Kluirotis, ike,) that the main body I opulent than the Ricci, undertook the cost of the restoration, 
of poviudah men’hants is derived. under ct)miitioTi5>, as to preserving the arms of the Uicci, which 

GHIRLANDAJO, DOMENICO (1449*- 1404), Florentine jiaintiT. ! gave rise in the end to some amusing incidents of litigation. The 
His lull name is gi\en as Domenico di 'J’cuninaso ( urradi di ; frescoes, in the execution of which Domenico had miuiv assistants, 
T)ofT() Bigoifli ; it appears tlierefore that his father's surname are in four courses alnng the three w'alls, — the leading subjects 
w'as ('urradi, and his grandfather's Higordi. I'he painter is I being the lives of the Madonna and of the Baptist. Besides their 
generally termed Domenico Bigordi, but some authors give him, general richness and dignitj’ of art, these works arc particularly 
and apparently with reason, the ixiternal siirnaine ('urradi. interesting as containing many historical portraits — a meihod 
Gliirlandajo (garland-maker) was only a nickname, coming to ot treatment in which Ghirlandajo was pre-eminently skilled. 
Domenico from the employment of his father (or else of his 'I'hcre are no less than twenty-one portraits of the "I'driiabuoni 
eailit'st insiructor), who was renow ned for fashioning the metallic and Tornaquinci families : in the subject of the “Angel appearing 
garlands worn by Florentine damsels ; be was not, however, to Zacharias,” those of Poiitian, Marsilio Ficino and others ; 
as some have said, the inventor of them. 'I’ommaso was by in the “ Salutation of Anna and Elizaln^lh,” the beautiful 
voialion a jewi 11 (t on the Pimte Vecchio, or perhaps a broker, (iinevra de' Benci : in the “ Expulsion of Joachim from the 
Domenico, the eldest ot eight childrcMi, was at first apprenticed Temple,” Mainardi and Baldoxinelti (or tlie latter figure may 
to a jeweller or goldsmith, probably enough his owm father; perhaps be (ihirlanclajo's father). The Ricci chapel was reopened 
in his shop hr w'as continually making portraits of the passers-) )y, and completed in 1490 ; the altar-piece, now' removed from the 
and it was thought expedient to place him with Akssio Baldo- chapel, w'as probably executed with the assistance of Domenico's 
linetti to study painting and mosaic. His youthful years were, brothers, E)avid and Benedetto, painters of ordinary calibre ; 
however, entirely undistinguished, and at the age of thirty-one the painted window was from Domenico’s own design. Other 
he had not a fixed abode of his own. This is remarkable, as ! distinguished works from his hand are an altar-piece in tempera 
immediately afterivards, from 1480 onwards to his death at a of the “Virgin adored by Sts Zenobius, Justus and others,” 
comparatively early age in 1494. he became the most proficient painted for the church of St Justus, but now in the Uffizi gallery, 
painter of his time, incessantly employed, and condensing into a remarkalile mastei-pioce ; “ Christ in gloiy with Romuald and 
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Other Saints," in the Barlia of Volterra ; the “ Adoration of the 
Magi,” in the church of tlie Innocenti (already mentioned), 
perhaps his finest panel-picture (1488); and the “Visitation,” 
in the Louvre, bearing the latest ascertained date (1491) of all 
his works. Ghirlandajo did not often attempt the nude ; one 
of his pictures of this character, “ Vulcan and his Assistants 
forging Thunderbolts,” wa.s painted for Lo Spedaletto, but (like 
several others specified by Vasari) it exists no longer. I'wo 
portraits by him arc in the National Gallery, London. 'I'he 
mosaics which he produced date before 1491 ; one, of esjuecial 
celebrity, is the “ Annunciation,” on a portal of the cathedral 
of Florence. 

In general artistic attainment Gliirlandajo may fairly be 
regarded as exceeding all his precursors or competitors ; though 
the names of a few, particularly Giotto, Masaccio, Lippo Lippi 
and Botticelli, stand higher for originating power. His scheme 
of composition is grand and decorous ; his ( hiaroscuro excellent, 
and especially his perspectives, which he would design on a very 
elaborate scale by the eye alone ; his colour is more open to 
criticism, hut this remark ajiplies much less to the frescoes than 
the tempera -pictures, which are sometimes too broadly and 
crudely bright. He worked in these two methods alone— never 
in oils; and his frescoes arc what the Italians term “ buon 
fresco,” without any finishing in tempera. A certain hardne.ss 
of outline, not unlike the cluiracter of bronze seulpturi, may 
attest his early tniining in metal work. He first introduced 
into Florentine lut that mixture of the sacred and the profane 
which had already been practised in Siena. His types in figures 
of (Ihrisi, the Virgin and angels are not of the highest order ; and 
a delect ol di awing, which lias been often pointed out, is the 
meagreiiess of hLs hands and feet. It was one ot liis maxims that 
“painting is designing.” Ghirlandajo was an insatiate worker, 
and expressed a wish that he had the entire ( irciiit of the walls 
of Florence to paint ufioii. He told his sliop-assistants not to 
refu.se any commission that might oUer, wi re it cN en for a lady’s 
petticoat-panniers : if they would not execute such work, he 
would. Not that he was in any way grasping or .sordid in money- 
matters, as is proved by the anecdote of the readiness with which 
he gave up a bonus upon the stipulated price of the Rieci t hapfl 
fre.scoes, offered by the wealth) 'J ornabuuni in the first instance, 
hut afterwards begrudged. Wisari .says that Ghirlandajo was 
the first to abandon in great part the use of gilding in his pictures, 
representing by genuine painting any objects supptAsed to be 
gilded ; yet this does not liokl good without .some c onsiderable 
exceptions-- the high liglUs of the landscape, for instance, m 
the “ Adoration of the .Shepherds," now in the hiorence Academy, 
being put in in gold. Many drawings and skc'tches by this 
painter arc in the Uflizi gall<*.rv, remarkable lor vigour of outline. 
One of tne great glories of Ghirlandajo is that he gave some 
early art-education to Michelangelo, who (annot, however, have 
remained with him long. F. Granacci was aiiotlier ol his pupils. 

This renowned artist died of pestilential lever on the 11th of 
January J4 <u» was buried in S. Maria Novella. He had 
l>een twice married, and left six children, three of them being 
sons. He had a long and honourable line of descendants, which 
came to a close in the 17th century, when the last members of 
the race entered rnonasteric^s. It is probable that Domenico died 
f)Oor ; he appears to have been gentle, honourable and con- 
scientious, as well as energetically diligent. 

The biograpliy of Ghiiiaiidajo is eurchilly woilu'il out in Ciowv 
aiul Caviiittibolle’s book. A receuL Gcrnuiii work on the subjetl is 
that ol Ernst Steinmaun (1807). See al.so Cnde.x Est unalcnsjs, nn 
Skizzenhuih aus der M erksiatt Pomevun GhirlandaidS (texts .iiul 
platc.s), by Chr. Hiilstni, Adolf Michaelis and Hermann Egger m the 
Sonder&chriften des osterr afchdol. In Mitts %n Wien (2 vols , igoc>), 
iuid cf. T. Ashby m CLa&sual Quartet Iv (.\pril moy). (W. M. R.) 

GHIRLANDAJO, RIDOLFO (1483 1560), son of Domenico 
Ghirlandajo, Flc'rcntine painter, was born on the i4Lhof February 
1483, and, being less than eleven years old when his father died, 
wixs brought up by his uncle David. To this cond-rate artist 
he owed less in the way of professional training than to Granacci, 
Piero di Cosimo and perhaps (>osimo Rosselli. It lias been said 
that Ridolfo studied also under EVa Bartolommeo, hut this is 
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not clearly ascertained. He was certain!) one of the earliest 
students of the famoas cartoons of Leonardo da Vinci and 
Michelangelo. His works Ixjtween the date.s 1504 and isoS 
show a marked influence from Era Bartolommeo' and Raphael, 
with tlie latter of whom he was on terms of familiar friendship : 
hence he pnigressed in selection of form and in the modelling 
and relief of liis figures. Raphael, on reaching Rome m 150S, 
wished Ridolfo to join him ; but the Florentine painter was of a 
particularly home-keeping humour, and he neglected the oppor- 
tunity. He soon rose lo the head ol the Elorcuitine oil-iiainteis 
of his lime ; and, like his father, accepted all .sorts ol (.onimissions, 
of whatever kind. He was prominent in the execution of \d>i 
sc'enic canvitses for various |iul)lic occa.sions, such as the wedding 
of Giuliano de’ Medici, ancl the entry ol Leo X. into Florence 
in 1515. In his prime lie was honest and conscicmlious jis an 
artist ; hut from about 1527 he declined, having alread)’ ac'ciunu- 
lated a handsome property, more than siifliei'Mit tor maintaining 
in afflueriee nis large laniiiy of fifteen children, and liis works 
became comparatively mannered and self-r(‘peatiiig. His sons 
traded in France and in EVrrara ; he himsell look a part in cc*m- 
rnerciid affairs, and began paying some attention to mosaic work, 
but it .seems that, alter completing one mo.saie, the “Anmincia 
lion ” over the door of tlie Aniiunziala, patience lailed him Inr 
('onliniiing .such minute labours. In his old age Kidolto was 
greatly disabled by gout. He appears to have been ol a kindlv . 
easy-going character, much reganied by his friends ancl patrons. 

'rhe following are .some ol his Icsuling works, the great nuijoritv 
of them being oil-jiic tures - 

“ t'iiii.sl ,iu<l llu* Nlarn son the road lo < alvav),’’ now in ilu- P.dazzo 
Anlmori, FloiriRi*, an caily rxajn]»lt', witli figure . ol li.ilt liU -size 
.\n “ \nnim(Matinn " in llu* \l)b' y of ^^oMtoll^-« to in'ai I‘'lou'n<.(', 
T eonardt'Sfjin* in stylo In 1 tho “(oronation ol the Viigin,'’ 
now m tlie Louvre. A “ Nativity,” very careliiliy exicuted, now in 
the lleimitage, St IVtersl'urg, and asciilM*d in lie* rataiogiie to 
(oanacei. A ” IVedelhi,” in llu: oraloiy oi tie Ihgallo, I’loirie.i', Iim- 
panels, represiMitlng tie* Nativity and olhei Mib|i its, « liavininL;l\ 
finished. In 1514, on the c^Mlnig ol the chapel of Sr lk*»nenl in lie* 
J^alazzo Piil)l)lico, Jdorenre, .a Iresco ol the ” I riiiitv, ” with lieacN of 
th(‘ twelve apostles and other aci.essones, ainl llu* ” Annina i.ition ' , 
also tlie ” A.s.siiiupliou ol the V'ugm, who bestows la*i ^iidJi on Si 
Thonui'-',” in tie* choir loll o( IVa*o t.illedial 'low aids tla saint 
date, a ])!( tme showing his highest sl<ill, repleti* with e\|)M'-sion, 
vigorous lili', and hnn a< ( oni]>lishtsl pulon.il inethotl, now in the 
g.i.llei‘v of the Ufli/i, ” St Zenolijiii- K snsi it.Llnig .1 < Inid al.so Hit 
iJiUisJatJon oJ tlie remain*' ol the saiue Saint 'Jin ” \ iigin ainl 
v.mous .iinti,” at S. I'*ier Maggiore, JMslopa In 15^1, th(' ” I Meta,” 
at S. Agostino, Colle di VaUlelsa, life sized Towards i the 

‘‘Assumption,” now m tlu* JSerlin Museum, lonlaiiung th(‘ jjaiiiter's 
own portrait. An excellent jjorirail ol ” (.osiiuo <le' Medui ” (the 
(ileal) in vinitli. in i M4.^. a sene.-* ol Ire.scoes m the niou.i.stei\ ol 
the Angeli In the National Gallerv , LoikIoti, e. ” 'I'he TMik essiini 
to ('alvarv ” A great nuinhej of altar juert's wen* i-xeciited l»v 
(iliirland.’-jo, with tlie assistaiic'e ot lii.s tavounie ])U|a), turn-nth 
named Micheh* di Kidollo .Anotlier ol his ])ui)ils was Mdiuaio 
da Pe.stia. (W M h’ ) 

GHOR, or (inpK, an ancient kingdom of Afgliani.stan. 'The 
name of (flior was in the middle agc.s, and inde'al loc.illv still is, 
up'plied to the highland.s east of Ilcrul, extending eastward 
to the npjier llelmnnd valley, or ncaih' .so. Ghor is llu* stiuthcrii 
portion of that great pcnin.siila of strong mountain (onntrv 
which forms the wc'steni pari of modern .Alpli:ini-slaii. 'I he 
northern portion of the pieninsnhi was in the midille ages nan- 
pireliended under the names of (Iharjiddu (on the west), and 
Juzjdiid (on the ea.st), whilst the basin ol the Herat li .i'r, and all 
south of it, constituted Ghor. The name a.s now used doc s not 
include the valley ot tlu^ Herat river : on the sonlli the limit 
seems to be the dei-livity ol the higlier mountains dominating 
the descent to the lower llelinund, and the load from haiah 
to Kandahar, it is in Ghor that rise all those ariliiinl.s ol the 
closed liasin of Seisian, the Jiari-rud, ihe h’arali-nid, the Khash 
rud, Ixjsides other con.siderable streams joining the llclnmnd 
above Girishk. 

Ghor IS mentioned in the Sliahnama ol jMiclousi (a.d. jojc), 
and in the Aral) geographers of that time, tliough these latter 
fail in details almost a.s much a.s wo moderns, thus indicating how 
little accessible the country has been tliroiigh all ages. Ihii 
Haukal’s map of Khorasan (r. qyO) shows Jihdl-al-dhut . ‘‘ llu* 
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hill-country of Ghor/' as a circle ring-fenced with mountains. 
His brief description speaks of it as a land fruitful in crops, 
cattle and flocks, inhabited by infidels, except a few who passed 
for Mahommedans, and indicates that, like other pagan countries 
surrounded by Moslem populations, it was regarded as a store 
of slaves for the faithful. The looundary of Cihor in ascending 
the valley of the Ilari-rud was six and a half easy marches from 
Herat, at (‘hist, two marches above (Itbeh. 

'I’he chief part of the present population of Ghor are 'raimanis, 
belonging to the class of nomad or semi- nomad clans called 
Aimak, intermingled with Zairis and Tajiks. 

The peopfle and princes of (jhor first become known to us in 
connexion wath the Ghaznevid dynasty, and the early medieval 
histories of Ghor and Ghazni are so intertwined that little need 
l)e added on thal subject to what will be found under Ghazni 
{q.v.y What we read of Ghor shows it as a country of lofW 
mountains and Iruitful valleys, and of numerous strongholds 
held by a variety of hill-chieftiiins ruling warlike clans whose 
habits were rife with feuds and turbulence, — indeed, in character 
strongly resembling the trilxis of modern Afghanistan, though 
there st^ems no good reason to believe that they were of Afghan 
race. It is pirobable that they were of <dd Persian blood, like 
the older of those tribes which still occupy the country. It is 
possibly a corroboration of this that, in the 14th century, when 
one of the Ghori kings, of the Kurt dynasty reigning in Herat, 
had taken to liimself some of the insignia of independent 
sovereignty, an incense<l Mongol p^rince is said to have reviled 
him as “ an insolent 7 V//VA*.” Sabuktagin of Ghazni, and his 
famous son Mahmud, repeatedly invaded the mountain ccaintry 
which .so nearly adjoined their capital, subduing its chiefs for 
the moment, ynd exacting tribute; but when the immediate 
pressure was withdrawn, the yoke was thrown off and the tribute 
withheld. In 1020 Masa'ud, the son of Mahmud, being then 
governor of Khurasan, made a systematic invasion of Ghor from 
the side of Herat, laying siege to its strongholds one after the 
other, and subduing the country more effectually than ever 
before. About a ('.entury later one of the princely families of 
('Ihor, deriving the appellation of Shan.sabi, or Shansabaiiiah, 
from a certain ancestor Shansab, of local fame, and ol alleged 
descent from Zohak, aerjuired p)redorninance in all the country, 
and at the time mentioned Malik Mzzucldin al Ho.sain of this 
family came to be recognized as lord of Ghor. He was known 
afterwards as “ the Father of Kings,” from the further honour to 
which .several of his seven sons rose. Three of these were— (1) 
Amir Kutbudelin Mahoinmed, called the lord ol the Jibal or 
mountains ; (2) Sultan Saifudelin Suri, for a brief pHTiod master 
of Ghazni, both of whom were put to death by Bahrain the 
Ghaznevid ; and (3) Sultan Alaiiddin Jahansoz, who wreaked 
such terrible vengeance upon Ghazni. Alaiiddin began the con- 
(puests which were afterwards immensely extended both in India 
and in the west by his nepihews Ghiyasuddin Mahoinmed b. Sam 
and Mahoinmed Ghori (Mui/uddin b. Sam or Shahabuddin b. 
Sam), and for a brief pieriod during their rule it was boasted, 
with no great exaggeration, that the pmblic jirayer was read in 
the name of the Ghori from the extremity of India to the borders 
ol Habylonia, and from the Oxus to the Straits of Ormiis. Alter 
the death cd Mahornnied Ghori, Mahmud tlie son of (Ihiyasuddin 
was |woclaimed sovereign (1200) througliout the territories of 
Ghor, Ghazni and Himliistan. Hut the Indian dominion, from 
his uncle’s death, b(‘('ame entirely independent, and his actual 
authority was confine<l to Ghor, .Seistan and Herat. The whole 
kingdom fell to pii’ccs before the p^ower of Mahommed Shah 
of Khwarizm and his son Jelaluddin (c. 1214-1215), a piower in 
its turn to be speedily shattered by the Mongol flood. 

Besides the thrones of (dior and Ghazni, the Shansabaniah 
family, in the pierson of Fakhriuldin, the eldest of the seven .sons 
of Malik 'Izzuddin, iounded a kingdom in the Oxus basin, having 
its seat at Bamian {q.v.), which endured for two or three genera- 
tions, till extinguished by the power of Khwarizm (1214). And 
the great Mussulman empjire of Delhi was ba.sed on the conepucsts 
of Muizuddin the Ghorian, carried out and consolidated by his 
'lurki freedmen, Kutbuddin Aibak and his successors. I'he 


princes of Ghor experienced, about the middle of the 13th 
century, a revival of power, which endured for 140 years. This 
later dynasty bore the name of Kurt or Kart. The first of 
historical prominence was Malik Shamsuddin Kurt, descended 
by his mother from the great king Ghiyasuddin Ghori, whilst his 
other grandfather w^as that prince’s favourite minister. In 1245 
Shamsuddin held the lordship of Ghor in some kind of alliance 
with, or subordination to, the Mongols, who had not yet defini- 
tively established themselves in Persia ; and in 1248 he received 
from the Great Khan Mangu an investiture of all the provinces 
from Merv to the Indus, including by name Sijistan (or Seistan), 
Kabul, Tirah (adjoining the Khyber jiass), and Afghanistan 
(a very early occurrence of this name), which he ruled from Herat. 
He stood well with Hulagu, and lor a long time with his son 
Abaka, but at last incurred the latter’s jealousy, and was poisoned 
when on a visit to the court at Tabriz (1276). His son Ruknuddin 
Kurt was, however, invested with the government of Khorasan 
(1278), but after some years, mistrusting his Tatar suzerains, 
he withdrew into (ihor, and abode in his strong fortress of Kaissar 
till his death there in 1305. The family held on through a 
succession of eight kings in all, sometimes submissive to the 
Mongol, sometimes aiming at independence, sometimes for a 
series of prosj^erous years adding to the strength and splendour of 
Herat, and sometimes sorely buffeted by the hosts of masterless 
Tatar brigands that tore Khorasan and Persia in the decline 
of the dynasties of Hulagu and Jagatai. It is po.ssible that 
the Kurts might have established a lasting Tajik kingdom at 
Herat, but in the time of the last of thi* dyna.sty, Ghiyasuddin 
Pir-’Ali, Tatardom, reorganized and rc-embodied in the penson 
of I’innir, came against Herat, and carried away the king and 
the treasures of his dynasty (1380). A revolt and massacre 
of his garrison p)rovoked Timur’s vengeance ; he put the captive 
king to death, came against the city a second time, and showed 
it no merev (1383). Cihor has since been obscure in history. 

The capital of the kingdom of Ghor, when its princes wore 
rising to dominion in the 12th century, was Firoz Koh, where 
a city and fortress were founded by Saifuddin Suri. The exact 
position of Firoz Koh is difficult to determine, unless it be 
represented by the ruins of one or other of the ancient cities 
in the upper Murghab valley, the habitat of the Firoz Kohi 
section of the ('hahar Aimak, which were visited by the sur- 
veyors of the Russo-Afghan boundary delimitation of 1884-18S5. 
Extensive ruins were also found al Taiwara on one of the main 
affluents of the Farali Rud, where walls and terraces still existing 
supported the local tradition that this place was the ancient 
capital of Ghor. The valleys of the Taimani tribes though 
narrow are fertile and well cultivated, and there are many 
walled villages and forts about Parjuman and Ziirni in the south- 
eastern districts. The peak of “ Chalap Dalan ” (described by 
Ferrier as “ one of the highest in the wwld ”) is the Koli-i-Kaisar, 
which is a trifle over 13,000 ft. in heiglit. All the country now 
knowm as Cihor wos mapped during the progress of the Russo- 
Afghan boundary delimitation. 

Sre the Taii.ikA!-i Nasiri." in thei^/W. Indica^ transl. by Raverty ; 
Journal asiatique^ ser. v. tom. xvii. ; " Ibu TTaukal," in /. As. Soc. 
lieng. vol. xxii. , Ferner’s Caravan Journcyi , ; Hammer's llkhans^ &c. 

GHOST (a word common to the W. Teutonic languages; 

O. K. Dutch ^eest, Ger. Grist), in the scn.se now prevail- 

ing, the spirit of a dead person considered as appearing in 
some visible or sensible form to the living (see Apparition.s ; 

P. SYCHICAL Research, “ Phantasms of the Dead ”; Spiritualism). 
In the earlier and wider sense of spirit in general, or of the 
principle of life, the w^ord is practically obsolete. The language 
of the Authorized Version of the Bible, however, has pre.served 
the phrase “ to give up the ghost,” still sometimes used of dying, 
'rhe Spirit of God, too, the third person of the IVinity, is still 
called, not in the technical language of theology only, the Holy 
Ghost. The adjective “ ghostly ” is still occasionally used for 
“ spiritual ” (cf. the Ger. geisthch) as contrasted with “ bodily,” 
e.specially in such combinations as “ ghostly counsel,” ” ghostly 
comfort.” VVe may even speak of a ” ghostly adviser,” though 
not without a touch of affectation ; on the other hand, the phra.se 
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ghostly man for a clergyman (cf. the Ger. Geistlicher) is 
an archaism the use of which could only be justified by poetic 
licence, as in Tennyson’s Elaine (1094V The word “ ghost/' 
from the shadowy and unsubstantial quality attributed to the 
apparitions of the dead, has come also to be commonly used 
to emphasize the want of force or substance generally, in such 
phrases as “ not the ghost of a chance,” “ not the ghost of an 
idea.” It is also applied to those literary and artistic “ hacks ” 
who are paid to do work for which others get the credit. 

GHOST DANCE, an American -Indian ritual dance, sometimes 
called the Spirit Dance, the dancers wearing a white cloak. It is 
connected with the doctrine of a Messiah, which arose in Nevada 
among the Painte Indians in 1888 and spread to other tribes. A 
young Painte Indian medicine-man, known as Wovoka, and called 
Jack Wilson by the whites, proclaimed that he had had a reve- 
lation, and that, if this ghost dance and other ceremonies were 
duly performed, the Indians would be rid of the white men. The 
movement led to a sort of craze among the Indian tribes, and in 
1890 it was one of the causes of the Sioux outbreak. 

See J . Mooney , 1 4 th Report ( 1 8 go) of Bureau of American Ethnology . 

GIACOMETTI, PAOLO (1816-1882), Italian dramatist, born at 
Novi Ligure, was educated in law at Genoa, but at the age of 
twenty had some success with his play Rosilda and then de- 
voted himself to the stage. Depressed circumstances made him 
attach himself as author to various touring Italian companies, 
and his output was considerable ; moreover, such actors as 
Ristori, Rossi and Salvini made many of these plays great 
successes. Among the best of them were La Donna (1850), 
La Donna in second e nozze (1851), Giudilla (1857), So j ode (i860). 
La Morte civile (1880). A collection of his works was puVdishcd 
at Milan in eight volumes (1859 ct scq.). 

GIAMBELLI (or Gianttiklli), FEDERIGO, Italian military' 
engineer, was born at Mantua about the middle of the i6th 
century. Having had some experience as a military engineer 
in Italy, he went to S])ain to offer his services to Philip II. His 
proposals were, however, lukewarmly received, and as he could 
obtain from the king no immediate employment, he took up his 
residence at Antwerp, where he soon gained considerable reputa- 
tion for his knowledge in various departments of science. lie 
is said to have vowed to be revenged for his rebuff at the 
Spanish court ; and when Antwerp was besieged by the duke 
of Parma in 1584, he put himself in communication with Queen 
Elizabeth, who, having satisfied herself of his abilities, engaged 
him to aid by his counsels in its defence. His plans for provision- 
ing the towm WTre rejected by the senate, but they agreed to a 
modification of his scheme for destroying the famous bridge 
which closed the entrance to the town from the side of the sea, 
by the conversion of two ships of 60 and 70 tons into infernal 
machines. One of these exploded, and, besides destroying 
more than 1000 soldiers, effected a breach in the structure of 
more than 200 ft. in width, by which, but for the hesitation 
of Admiral Jacobzoon, the town might at once have been relieved. 
After the surrender of Antwerp (iiambelli w'ent to England, 
where he was engaged for some time in fortifying the river 
Thames ; and when the Spanish Armada was attacked by fire- 
ships in the Calais roads, the panic which ensued was very 
largely due to the conviction among the Spaniards that the fire- 
ships were infernal machines constructed by Giambelli. He is 
said to have died in London, hut the year of his death is unknow n. 

See Motley’s History of the United Netherlands, vols. i. and li. 

GIANNONE, PIETRO (1676-1748), was born at Ischitclla, 
in the province of Capitanata, on the 7th of May 1676. Arriving 
in Naples at the age of eighteen, he devoted himself to the study 
of law, but his legal pursuits w^erc much surpassed in importance 
by his literary’^ labours. He devoted tw^enty years to the composi- 
tion of his great work, the Sioria civile del regno di Napoli, 
which was ultimately published in 1723. Here in his account of 
the rise and progress of the Neapolitan laws and government, he 
warmly espoused the side of the civil power in its conflicts with 
the Roman Catholic hierarchy^. His merit lies in the fact that he 
was the first to deal systematically with the question of Church 
and State, and the position thus taken up by him, and the manner 
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in w^hich that position w'as assumed, gave rise to a lifelong con- 
flict between Giannone and the Church ; and in spite of his 
retractation in prison at Turin, he deserves the palm — as he ccr- 
tfiinly endured the sufferings — of a confessor and martyr in the 
cause of wdiat he deemed historical truth. Hooted by the mob 
of Naples, and excommunicated by the archbi.shop’s court, he 
was forced to leave Naples and repair to Vienna. Meanwhile 
the Inquisition had attested after its owm fashion the value of 
his history' by putting it on the Index. At Vienna the favour of 
the emperor Charles VI. and of many leading personages at the 
Austrian court obtained for him a pension and other facilities 
for the prosecution of his historical studies. Of these the most 
important result was 11 Triregno, ossia del regno del cielo, della 
terra, c del papa. On the transfer of the Neapolitan crown to 
Charles of Bourbon, Giannone lost his Austrian pension and was 
compelled to remove to Venice. 'I'here he was at first most 
favourabty received. The post of consulting lawyer to the re- 
public, in which he might have continued the s])ccial work of 
Era Paolo Sarpi, was offered to him, as well as that of professor 
of public law in Padua ; but he declined both offers. Unhappily 
there arose a suspicion that his views on maritime law wore not 
favourable to the pretensions of V(‘nice, and this suspicion, 
notwithstanding all his efforts to dissipate it, togetlier with 
clerical intrigues, led to his expulsion from the state. On the 
23rd of September 1 735 he was seized and conveyed to Eerrara. 
Alter wandering under an assumed name for three months through 
Modena, Milan and Turin, he at last reached Geneva, where he 
enjoyed the fricndshi]i of the most distinguisluid citizens, and 
was on excellent terms wdth the great jiublishing firms. But in 
an evil hour he was induc(*d to visit a Catholic village within 
Sardinian territory in order to hear mass on Easter day, wh(‘.re 
he was kidnapped by the agents of the Sardinian government, 
convey^ed to the easlle of Miolans and thence successively tran.s- 
ferred fo Ceva and Turin. In the fortress of Turin ho reinaim'd 
immured during the last twelve years of his life, although pait 
of his time was spent in composing a defence of tlu; Sardinian 
interests as opposed to those ol the papal court, and he was led to 
sign a retractation of the statements in his history most obnoxious 
to the Vatican (1738). But after his recantation his detention 
was made less severe and he was allowed many alleviaticjns. He 
died on the 7th of March 1748, in his seventy-second year. 

(fiannone’s style as an Italian writer has been pronounced to 
be below a severe classical model ; he is often inaccurate; as to the 
facts, for he did not alw'ays work from original authorities (set* 
A. ls\iix\ 7 xm\, Storia della colonna infame), and he was sometimes 
guilty of unblushing plagiarism. But his very case and free- 
dom have helped to make his volumes more popular than many 
works of greater clas^ ical renown. In Englau.d the just, apprecia- 
tion of liis labours by Gibbon, and the ample use made of them if- 
the later volumes of The Decline and Fall, early secured him hi . 
rightful place in the estimation of E.nglish scholars. 

Tlie story ol his life lias been lU the V^tu by I.. 

which is based on Giiiimone's iinpiihlislied .1 ulohiogiafia and pntib <1 
in the Milan edition of the liiston.in’‘> works (i«23) i wlulst .t 11101 v* 
complete estimate of Ins literary and political importance iiiav b** 
lormcrl by tlie jjerusal of t.lie collected edition of the works written 
by*^ him in Ids Turin ])rison, published m Turin 111 185(1 --under ^he 
care of the (li.slingiii,shed .statesman J’astpiale Stanislao Maiicini, 
universally recognized as one of the first autlioiities in Italy on 
questions relating to the history of his nali\e Naples, and esp(‘cially 
of the conflicts between the e»vil power and the f hiircJi. See aJ.so 
K. Mariano, " Giannone e Vico,” in the h'hn'^tn confenipotunea 
(1869) ; G. Ferrari, La Mevte di Ptcho (tiannone ( 1 S08). G IkuiacLi’s 
Saggio stilla Storia civile del Uiamione (Floreme, is a hitler 

attack on (bannone, and although the writer’s remarks on tin* 
plagiarisms in the Storia civile are justified, the charge of servility is 
gre.it ly oxaggerat(jd, 

GIANNUTRI (Gr. ‘Apre/Annor, Lat. Dioniiwi). an island of 
Italy, about 1 sq. m. in total area, 10 m. S.K. of Giglio and about 
10 in. S. of the promontory of Monte Argent ario (.see OkUKTELbO). 
The highc.st point is 305 It. nbovc sea-level. It contains the ruins 
of a large Roman villa, near the Gala JVIaestra ( n the E. coast 
of the island. The buildings may be divided into five groups : 
(i) a large cistern in five compartments, eiich measuring 39 by 
17 ft. ; (2) habitations both for the owners and for slaves, and 
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store-rooms ; (3) baths ; (4) habitations for slaves ; (5)belvcdere. | 
The brick-stamps found begin in die Flavian and end with the ! 
lladrianic period. The villa may have belonged to tlie Domitii 
Alienobarlii, who certainly under the republic had properly 
in the island of Jgilium (Ciiglio) and near Cosa. 

See G. IVUei'nni in Sotisie scavi (igoo), (>09 seq. 

GIANT (O.IC. geant, through Fr. geani, 0 . Fr. gaiant, jaiani, 
jeanty mcd. jiop. J-at. gagante — cf. Ttai. gigante- by assimilation 
from gigantem, acc. of Lat. gigas, Clr. ytyas). The idea conveyed 
by the word in classic niylliology is that of beings more or Jess 
manlike, but monstrous in size and strength. Figures like the 
'I'itans and the Giants whose birth from Jbieavcn and Eartli is 
sung bv Hesiod in the TheogonVy such as can heap up mountains 
to scale the sky and war beside or gainst the gods, must be 
treated, witli other like monstrous figures ol the wonder-tales 
of the woild, as belonging altogether to the realms of mythology, 
but there also appear in the legends of giants .some with historic 
significance, 'rhe ancient and commonly repeated explanation 
of the Greek word ytyMv, as connected with or derived from 
77;yce//s', or “ carlli-born," is etymologically doubtful, hut at 
any rate the irlca conveyed by it was familiar to the ancient 
(ireeks, tliat the giants were earth-born or indigenous races 
(see Wclcker, Griechischv (joticrlchrc, i. 7S7). The IJible (the 
luiglish reader mu.st be cautioned that the word giant has 
been there used ambiguously, fioin the Septuagint dowm wards) 
toiK'hes the present matter in so far a.s it records tlie traditions 
of the Israelites of fighting in l^alcstine with tall ract‘s 01 the 
land such as the Anakim (Numb. xiii. 33 ; Deut. ii. 10, Hi. 11 ; 

1 Sam. xvii. 4). When reading in Homer of “ the Cyclopes and 
tin* wild tribes of the Giants,” or of the adventures of Odvsseus 
in the cave of i\>lyf)hemus (Homer, Odyss. vii. 206 ; ix.), wc 
seem to come into view of dim traditions, exaggerated through 
the mist of ages, of pre-liellenic barbarians, godles.s, cannibil, 
skin-clothed, hurling huge stones in llieir rude warfare. Giant- 
legends of this class are common in Europe and Asia, where the 
big and stupid giants would seem to have been liarbaric trilK's 
exaggerated into monsters in the lcgcnd.s of tliosc who dis- 
posses.scd and slew them. In early times it was usual for cities 
to have their legends of giants. 'I'hus London had Gog and 
Magog, whose efiigies (14 ft. liigh) still stand in the (juildhall 
(sec (ion); Antwerp had her Artigonus, 40 ft. high; Douai 
liad (jayant, 22 ft. high, and so on. 

Hcsi(ics the conception ot giants as special races distinct 
from mankind, it was a common opinion of the ancients that the 
human race had itself degenerated, the men of primeval ages 
having been of so far greater stature and strength as to be in 
fact gigantic, 'rhis, for example, is received by l*liny {Hist. 
Nat. vii. 16), and it becomes a common doctrine of theologians 
such as Augustine {De civiiale l)dy xv. g), lasting on into times 
so modern that it may be found in ('ruden's Concordance. ^TT 
so far as can be judged from actual remains, il does not appear 
that giants, in the sense of trilx*s ul altogether superhuman 
stature, ever (’xi.stcd, or that the men of ancient time were 
on the whole taller than tho.se now living. It is now' usual 
to apply the word giant not to sujjerhuman beings but merely 
to unusually tall men and w^omen. in every race of mankind 
the great ma.ss ot individuals do not depxirt far from a certain 
mean or at erage height, while the v(T)' tall or very .short men 
become less and less numerous as (hey depart from the mean 
standard, till the utmost di\ergence is reached in a very tew' 
giants on the one hand, and a \ery few (hvarfs on the other. At 
both ends ot the scale, the Ixjd)' is usually markedly out of the \ 
ordinary pn/portions ; thus a giant's head 1.'^ sm.iller and a 
dwarf's head Kirger than it would be if an average man had 
been magnified or tliminishcd. I he principle of the distribution 
of individuals of difliTcnt sizes in a race or nation has been ably 
set forth by Quetelct {Phystqite sociah\\o\. ii. ; Anthrofwnietney 
books iii. and iv .). Had tiiis principle been understood formerly, 
wc might have been spared the pains of criticizing assertions 
as to giants 20 ft. high, or even more, ap|)earing among mankind, 
i'he. appearance of an individual man 20 ft. high involves the 
<‘\istcnee of the race he is an extreme member of, whose mean 


stature would be at least 12 to 14 ft., whicli is a height no human 
being has been proved on sufficient evidence to liuve approached 
{Anlhropom, p. 302). Modern statisticians cannot accept the 
loose conclusion in Buflon {Hist, nat., ed. Sonnini, iv. 134) 
that there is no doubt of giants having been 10, 12, and perhaps 
15 ft. high. Confidence is not even to be placed in ancient 
asserted measurements, as where Pliny gives to one Gabbaras, 
an Arabian, the stature of 9 ft. 9 in. (about 9 ft. 5J in. English), 
capping this with the mention of Posio and Secundilla, who 
were half a foot higher. That two persons should be described 
as both having this same extraordinary measure suggests to the 
modern critic the notion of a note jotted down on the philo 
sopher’s taJ)lets, and never tested afterwards. 

Under these circumstances it is worth while to ask how it is 
that legend and history so abound in mentions of giants outside 
all probable dimensions of the human frame. One cause is that, 
when the story-teller is asked the actual stature of the huge 
men wht) figure in his tales, he is not sparing of his inches and 
ftvet. \Mmt exaggeration lan do in tliis w'ay ma> be judged from 
tlic fact that the Patagonians, whose average height (5 ft. 1 1 in.) 
is really about that of the Chirnside men in Berwickshire, arc 
descriljed in J*igafctla’s Voyage round the World as so monstrous 
that the Spaniards’ heads hardly reached their waists. It is 
reasonable to suppose, wHth Professor Nilsson {Primitive In- 
habitants oj Scandinavia y chap. ^H.), tJial in the traditions of 
carily Europe tribes of .savages may Jiavc thus, if really tall, 
expanded into giants, or, if short, dwindled into dwarfs. Another 
cause which is clearly proved to have given rise to giant-myths 
of yet more monstrous type has been tht‘ discovery of great 
fossil bones, as of mammoth or mastodon, which were formerly 
supposed to be bones of giants (see Tylor, Early History of 
Mankindy chap. xi. : Primitive CulitirCy chap. x.). A tooth 
weighing 4? tb and a thigh-bone 17 ft. long having been found 
in New England in 1712 (they were probably mastodon), Dr 
Increase Mather thereupon communicated to the Koyal Society 
of Twondon his theory of the existence of men of prodigious 
stature in the antediluvian world (sec the Philosophical 
Transactions y xxiv. 85 ; I). W ilson, Prehisiofic Man, i. 54). 
Tht‘ giants in the streets of Basel and supporting the arms of 
Lucerne appear to have originated from certain fossil bones 
found in 1577, examined by the physician Felix Plater, and 
pronounced to have belonged to a giant some j 6 or 19 ft. high. 
'I'liese bones have since been referred to a very different geological 
genus, hut Plater’s giant skeleton was accepted early in the 
igth century as a genuint; relic of the giants who once inhabited 
the earth. Of giants in real life whose stature has licen authentic- 
ally recorded (\)iietelct gives the palm to Frederick tlie Great’s 
Scotch giant, who measured about 8 ft. 3 in. But .since his time 
there have been several giants w'ho have equalled or suqMissed 
this figure. Patrick Fotlcr, an Irishman, who died at ( lifton, 
Jiridof, in 1802, was 8 ft. 7 in. high. The famous “ Irish giant ” 
O'Brien (Fharles Byrne), whose skeleton is prc.served in the 
museum of the Koyal (Allege ol Surgeons, London, was 8 ft. 4 in. 
('hang (Chang-woo-goo), who appeared in London in 1865*^1866 
and again in 1880, was 8 ft. 2 in. J osef W’inkelmaier, an Austrian, 
exhibited in London on the lotli of January 1887, wiis 8 ft. 9 in. ; 
while Klizabeth Ly.ska, a Russian child of twelve, when sliown 
in T^indon in 1889, bad already ’■cached 6 ft. 8 in. Machnow, 
a Russian, born at Charkow', was exhibited in London in his 
twenty-third year in 1905 ; he then stood 9 tt. 3 in., and weighed 
360 tb (25 St. 10 lb). From his wrist to the top of liis second 
! finger he measured 2 ft. (see The Times, loth February 1905). 

The whole subject of giant myths anti the now entirely exploded 
theory that nuinkiiid has, as far ti.s shiture is concerned, di ‘generated 
Slut e prehistoric tiinc.s, lias been ably dee.lt with in a volume j)ublislied 
by ^IM. P. E. Launois anti P. Ko^', entitled iitudc^ btolagiques sur 
Irs g^ans (T*aris, Set* also K. J. Wood, Giants and Dwarfs 

(iSoo), 

GIANTS CAUSEWAY* a promontory of columnar basalt, 
situated on the north coast of county Antrim, Ireland. It is 
<li\ided by whin-dykes into the Little Causeway, the Middle 
Causeway or “ Honeytomb,” as it is locally termed, and the 
Larger or Grand Causeway. The pillars composing it are 
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close-fitting and for the most part somewhat irregular hexagons, 
made up of articulated portions vandng from a few inches to 
some feet in depth, and concave or convex at the upper and 
lower surfaces. In diameter the pillars var>' from 15 to 20 in., 
and in height some are as much as 20 ft. The Great Causeway 
is chiefly from 20 to 30, and for a few yards in some places nearly 
40 ft. in breadth, exclusive of outlying broken pieces of rock. 
It is highest at its narrowest part. At about half a dozen yards 
from the cliff, widening and becoming lower, it extends outwards 
into a platform, which has a slight setiward inclination, but is 
easy to walk upon, and for nearly 100 yds. is always above 
water. At the distance of about 150 yds. from the cliff it turns 
a little to the eastward for 20 or 30 yds., and then sinks into the 
sea. The neighbouring cliffs exhibit in many [)laces columns 
similar to those of the Giant’s Causeway, a considerable exposure 
of them being visible at a distanee of 500 to 600 yds. in the bay 
to the east. A group of these columns, from their arrangement, 
have been fancifully named the “ Giant’s Organ.” The most 
remarkable of the cliffs is the Plcaskin, the upper pillars of 
which have the appf*a ranee of a colonnade, and are fio ft. in 
lieight ; beneath these is a mass of coarse b]a< k amygdaloid, 
of the same thi<*kiiess, underlain by a second range of basaltic 
pillars, from 40 to 50 ft. in height. 'I’lie view eastward over 
llengore and towards Fair Head is magnificent. Near the 
Giant’s Causeway are the ruins of the castles of I )iinseveriek and 
Dunluce, situated Iiigh above the sea on isolated crags, and the 
swinging bridge of Carrick-a-Rede, spanning a chasm 80 ft. 
deep, and connecting a rock, which is used as a salmon-fi.shing 
station, with the mainland. In 1S83 an electric railway, 
the first in the United Kingdom, was opened for traffic, connect- 
ing the Causeway with Portriish and Pushmills. After a pro- 
tracted lawsuit (1897- 1898) the Causeway, and certain land in 
the vicinity, were declared to be private property, and a charge 
is made for admission, 

GIANTS KETTLE, (Jiant’s ( auldron or Pot-Holk, in 
physical geography, the name applied to cavities or holes which 
appear to have been drilled in the surrounding rocks by eddying 
currents of water bearing stones, gravel and other detriial 
matter. 'Fhe size varies from a few inche.s to .several feel in 
depth and diameter. 'Ihe commonest occurrence is in regions 
where glaciers exist or have existed ; a famous locality is the 
Glctscher Ciarten of Lucerne, where there are 32 giant’s kettles, 
the largest f)eing 26 ft. wide and 30 ft. deep ; tliey are also 
common in (iermany, Norway and in the Cnited States. It 
appears that water, produced by the thawitig of the ire and 
snow, forms streams on the surface of the glaci(‘r, which, having 
gatlicred into their courses a certain amount (3f morainic debris, 
are finally cast down a crevasse as a swirling cascade or w(fuhn. 
'rhe sides of the cTevassc are abraded, and a \ortical shaft is 
formed in the ice. 'I'he erosion may be continued into the bed 
of the glacier, and, the ice having left the district, the gianl’s 
kettle so foim is seen as an em])ty shaft, or as a i)ipe filled v ith 
gravel, sand or bo ilder:.. Such cavities .uifl pipes afford valuable 
evidence as to the former extent of glaciers (see J. Gcikie, The 
Great Ice biuiilar holes are met with in river l)eds at llvi 

foot of casi'acles, and under some other circumstances. The 
term ” pot-hole ” is also sometimes used synonymously with 
“ swallow-hole ” 

GIAOUR (a Turkish adaptation of tlie J’ers. {^a 7 or or go". 
an in 'del), a word used by the 'lurks to des(Tibe all who are 
not Mahommedans, with especial reference to Christians. I’he 
word, first employed as a term of contempt and reproach, has 
become so general that in most cases no insuU is intended in its 
use ; similarly, in parts of ( hina, the term “ foreign devil ” 
has become void of ofTeuce. A stri('t analogy to giaour is found 
in the Arfibic kaffir, or unbeliever, which is so commonly in u.se 
as to have become the proper name of peoples and count rie.^. 

GIB, ADAM (1714-1788), Scottish divine and leader of the 
Antiburgher section of the Scottish .Secession ('liurch, w^as born 
on the 14th of April 1714 in the parish of Murkhart, Perthshire, 
and, on the completion of his literary and theological studies 
at Edinburgh and Perth, was licensed as a preacher in 1740. 


His eldest brother being a prodigal he succeeded to the paternal 
e.state, but threw the will into the fire on his brother’s promising 
to reform. In 17.41 he was ordained minister of the large Seces- 
sion congregation of Bristo Street, Edinburgh. In 1745 he was 
I almost the only minister of Kdinl^urgh who continued to preach 
i against reliellion while the troops of ('bjirles Edward were in 
occupation of the town. When in 1747 * ihc As.sociate Synod,’’ 
by a narrow’ majority, decided not to gi\e full immediate effect 
to a judgment which had been passed in the previous vear 
against the liiwfii]nes.s of the “ Burgess Oath,” Gib led' the 
pnitesting minorits-, who separated Iroin their brethren and 
I formed the Antiburghcr Synod (April i .th) in iiis own house in 
! Edinburgh. It was chiefly under liis influence iliat it was agreed 
; by this ecclesiastical body at subsequent meetings to summon to 
j the bar their “ Ihirgber ” brethren, and finally to depose and 
j excommunicate them for contumacy, (fib’s action in forming 
‘ the Antibiugher Synod led, after prolonged litigation, to his 
, exclusion from the laiilding in ilrisU) Street where his congrega- 
. tion had met. In ho made a vigorous and able reply to 
; the General Assembly of the Cluireh of Scotland, w'hich had 
! stigmatized the Sece.ssion as “ threatening, tlie peace of the 
I countr)'.” PVom 1753 till within a .short period of his death, 
: which took pla^'c on the iKth of June 178.S, hi* preached regularly 
I in Nicol.son Street church, whicli was constantly filled with an 
audience of tw^o thousand persons. His dogmatic and fearless 
attitude in controversy earned for him the nickname ” Pope 
(fib.” 

Principal ])iil)lications Tables foi the Tout kvatuaeltsls (1770, 
and with aullior’s name, 1800) ; 7 he Prcwvt 7 riith^ a Display of the 
\ SeLessttfH Tcstmiouy (2 \ol;> , 177.4); Viiidiiuic dambitiue (Edin , 
; T78<)) Sit* ('Eimbors’s J.nniicut Scotsmen ; also article INitkd 
PRIfSHYTHRIAN (TlORCIK 

GIBARA, or JiBAKA (once ” ITinta del \’are‘y ” and ” \'arey 
de (jibara ”), a norlh-coasi city of Orient e JTovince, Cuba, 
80 m. N.W, of Santiago de Cuba. Pop. (1907) 6170. Jt is served 
by railway to the S.S.W., to Holguin and (!acoc’iim (w'here it 
I connects w'ith the main line between Santiago and Ifavana), 
! and is a port of call for the Anierii'an Munson Line. It lies on a 
j ( ircular harbour, about i rn. in diameter, which, though open 
to the N., affords fair .shelter. At the entrance to the harbour 
is San Fernando, an old fort (1817), and the laty is very ({iiaint 
in appearance. y\t tlie back of the cit)’ are three Rtoni^-topped 
hills, Silla, I’an and 'I'abla, reputed to be those riderrcd to by 
(V)lumbus in his journal of his first voyage. Enf'losing the town 
is a stone wnll, Imilt by the S])aniards as a dt'fence against attack 
during the rebellion of 1868 1878. (fibara is the port of Holguin. 
I It exports cedar, mahogany, tobacco, sugar, tortoise-shell, 
Indian corn, cattle products, coco-nuts and bananas ; and is 
the centre of the banana trade with the United State.s. (fibara 
is an old settlement, but it did not rise above the s1:ilu.s of a 
petty village until after 1817 ; its impniiance date.s from the 
j opening of the port tf> commerc(‘ in 1827. 

GIBBON, EDWARD (1737 1794b Lngfi'’^' historian, wns 
! descended, he t^*lls us in his autoliiography, from a Kentish 
I family of considerable antiquity . among his remoter ancestors 
j he reckons th(' lord higli treasurer Fiennes, Lord Say and Sele, 
whom Shakespeare ha.s immortalized in his Jleuyy i f. Ills 
grandfather was a man of ability, an enterpiising men hanl of 
l.(>ndon, one of the commissioners of customs under the 'lory 
mini.stry during the last four years ot Gueen Anne, and, in the 
judgement of Lord ]>olingbroke. as deeoly versed in the ” com- 
merce and finances of England ” as any man ot his time. He 
w’as not always wise, liowever, eithfT tor hiniselt or his country ; 
for he became deepl)’ invf)lved in the South Sea Sdieine, in the 
disastrous collapse of which (1720) he lost the ampici wealth 
i he had amassed. As a director of the company, moreover, he 
I w'a.s siispec'ted of fraudulent complicity, taken into c ustodv and 
j heavily fined : but /Jjo,ooo was allowed him out of the wreck 
I of his e.state, and with this his skill and enteTf^rise soon con- 
! structed a second fortune. died at Piitnev in 173^, leaving 
the bulk of his property to liis two daughters nearly di.sinhcritmg 
his only son, the father of the historian, fur having manied 
against his wishe.s. This son (by name ivdward) was c-duratc’d 
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at Westminster^ and Cambridge, hut never took a degree, 
travelled, became member of parliament, first for PetersfieJd 
(17.34), then for Southampton (1741), joined the party against 
Sir Robert Walpole, and (as his son confesses, not much to his 
father’s honour) was animated in so doing by “ private revenge ” 
against the supposed “ oppressor ” of his family in the South 
Sea affair. If so, revenge, as usual, was blind ; for Walpole 
had sought rather to moderate than to inflame public feeling 
against the projectors. 

The historian was born at Putney, Surrey, April 27 (Old 
Style), 1737. His mother, Judith Porten, was the daughter 
of a London merchant. He was the eldest of a family of six 
sons and a daughter, and the only one who survived childhood ; 
his own life in youth hung by so mere a thread as to be again j 
and again despaired of. Ilis mother, between domestic cares | 
and constant infirmities (which, however, did not prevent an 
occasional plunge into fashionable dissipation in compliance 
with her husband’s wishes), did but little for him. The “ true 
mother of his mind as well as of his health ” was a maiden aunt — 
Catherine Porten by name — w'ith respect to whom he expresses 
himself in language of the most grateful remembrance. “ Many 
anxious and solitary days,” says Cibbon, “ did she consume 
with patient trial of every mode of relief and amusement. 
Many wakeful nights did she sit by my bedside in trembling 
expectation that each hour would be niv last.” As circumstances 
allowed, she appears to have taught him reading, writing and 
arithmetic— acquisitions made with .so little of remembered pain 
that ” were not the error corrected by analogy,” he says, ” T 
should be tempted to conceive them as innate.” At seven he 
was committed for eighteen months to the care of a private 
tutor, John Kirkby by name, and the author, among other things, 
of a “ philosophical fiction ” entitled the Life of Auiomathes. 
Of Kirkby, from whom he learned the rudiments of English 
and lAiiin grammar, he speaks gratefully, and doubtless truly, 
so far as he could trust the impressions of childhood. With 
reference to Automathes he is much more reserved in his praise, 
denying alike its originality, its depth and its elegance ; but, he 
adds, ” the book is not devoid of entertainment or instruction.” 

In his ninth year (1746), during a “lucid interval of com- 
parative health,” he was sent to a school at Kingston-upon- 
'Fhames ; but his former infirmities soon returned, and his 
progress, by his own confession, was slow and unsatisfactory. 
“My timid reserve w'as astonished by the crowd and tumult of 
the sch(H)l ; the want of strength and activity disqualified me 
for the sports of the play-field. . . . J3y the common methods 
of discipline, at the expense of many tears and some blood, 

1 purchased the knowledge of the Latin syntax,” but manifestly, 
in his own (Opinion, the Arabian Nights, Pope’s Homer, and 
Dryden’s Virgil, eagerly read, had at this period exercised a 
much more powerful influence on his intellectual development 
lhan IMuiedrus and Cornelius Nepos, “ painfully constnied and 
darkly understood.” 

In December 1747 his mother died, and he was taken home. 
After a short time his father removed to the “ rustic solitude ” 
of Buriton (Hants), but young Cibbon lived chiefly at the house j 
of his maternal grandfather at Putney, where, under the care of 
his devoted aunt, he developed, he tells us, that passionate love 
of reading “ which he would not exchange for all the treasures of 
India,” and where^his mind received its most decided stimulus. 
Of 1748 he says, “ This year, the twelfth of my age, T shall note 
as the most propitious to the growth of my intellectual stature.” 
After detailing the circumstances which unlocked for him the 
door of his grandfather’s “ tolerable library,” he says, “ 1 turned 
over many English pages of poetr\' and romance, of histor>’ and 
travels. Where a title attracted my e*ye, without fear or awe 
1 snatched the volume fnnn the shelf.” In 1740, in his twelfth 
year, he w'as .sent to Westminster, still residing, how^ever, with 
his aunt, who, rendered destitute by her father’s bankruptcy, 
but unwilling to live a life of dependenc'e, had opened a boarding- 

' Thr celebrated William Law had Ix'en for some time the private 
tutor of this E<lward Gibbon, who is sup])Osed to have been the 
tnijnnal of the rather clever sketch of “ Flatus ” in the Serious Call. 


I house for Westminster school. Here in the course of two years 
(1749-1750), interrupted by danger and debility, he painfully 
climbed into the third form ” ; but it was left to his riper age 
to “ acquire the beauties of the Latin and the rudiments of the 
Greek tongue.” The continual attacks of sickness which had 
retarded his progress induced his aunt, by medical advice, to 
take him to Bath ; but the mineral waters had no effect. He 
then resided for a time in the house of a physician at Winchester ; 
the physician did as little as the mineral waters ; and, after a 
further trial of Bath, he once more returned to Putney, and made 
a last futile attempt to study at Westminster. Finally, it was 
concluded that he would never be able to encounter the discipline 
of a school ; and casual instructors, at various times and places, 
were provided for him. Meanwhile his indiscriminate appetite 
for reading had begun to fix itself more and more decidedly upon 
history ; and the list of historical works devoured by him 
during this period of chronic ill-health is simply astonishing. 
It included, besides llearne’s Ducior hisioricus and the successive 
volumes of the Universal History, which was then in course 
of publication, Littlebuiy’s Herodotus, Spelman’s Xenophon, 
Gordon’s Tacitus, an anonymous translation of Procopius ; 
“ many crude lumps of Speed, Rapin, Mezeray, Davila, Machiavel, 
Father Paul, Bower, &:c., were hastily gulped. I devoured them 
like so many novels : and 1 swallowed with the same voracious 
appetite the descriptions of India and China, of Mexico and 
Peru.” His first introduction to the historic scenes the sludy of 
which afterwards formed the passion of his life took place in 
1751, when, while along with his father visiting a friend in 
Wiltshire, he discovered in the library “ a common the 

continuation of Echard’s Roman History.'" “ To me the reigns 
of the successors of Constantine were absolutely new ; and 1 was 
immersed in the passage of the Goths over the Danube, when 
the summons of the dinner bell reluctantly dragged me from ms' 
intellectual feast.” Soon afterwards his fancy kindled with the 
first glimpses into Oriental history, the wild “ barbaric ” charm 
of which he never ceased to feel. Ocklcy’s book on the Saracens 
“ first opened his eyes ” to the striking career of Mahomet 
and his hordes ; and with his characteristic ardour of literary 
research, after exhausting all that could be learned in English of 
the Arabs and Persians, the Tatars and 7urks, he forthwith 
plunged into the French of D’Herbelot, and the Latin of Pocock’s 
version of Abulfaragius, sometimes understanding them, bin 
oflener only guessing their meaning. He soon learned to call 
to his aid the subsidiary sciences of geography and chronology, 
and before he w^as quite capable of reading them had already 
attempted to weigh in his childish balance the coinpetir.g 
systems of Scaligcr and Petavius, of Marsham and Newton. 
At this early period he seems already to Jiave adopted in some 
degree the plan of study he followed in after life and recom- 
mended in his Essai sur Vetude — that is, of letting his subject 
rather than his author determine his course, of suspending the 
perusal of a book to reflect, and to compare the statements with 
those of other authors — so that he often read portions of many 
volumes while mastering one. 

Towards his sixteenth year he tells us “ nature displayed in his 
favour her mysterious energies,” and all his infirmities suddenly 
vanished. Thenceforward, while never possessing or abusing 
the insolence of health, he could say *' few persons have been 
more exempt from real or imaginary ills.” His unexpected 
recovery revived his father’s hopes for his education, hitherto 
so much neglected if judged by ordinary standards ; and accord- 
ingly in January 1752 he was placed at Esher, Surrey, under trie 
care of Dr Francis, the w^ell-known tran.slator of Horace. But 
Gibbon’s friends in a few weeks discovered that the new tutor 
preferred the pleasures of Ix)ndon to the instruction of his pupils, 
and in this perplexity decided to send him prematurely to Oxford, 
where he was matriculated as a gentleman commoner of Magdalen 
C'ollege, 3rd April 1752. According to his own testimony he 
arrived at the university “with a stock of information which 
might have puzzled a doctor, and a degree of ignorance of which 
a schoolboy might be ashamed.” And indeed his huge wallet 
of scraps stood him in little stead at the trim banquets to which 
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he was invited at Oxford, while the wandering habits by which he gratulation. It had delivered him for ever from the **' port and 
had filled it absolutely unfitted him to be a guest. He was not * prejudice ” of the university, and led him into the bright paths of 
well grounded in any of the elementary branches, w’hich are ! philosophic freedom. That his conversion was sincere at the 
essential to university studies and to all success in their prosecu- time, that it marked a real if but a transitory phase of genuine 
tion. It was natural, therefore, that he should dislike the religious conviction, we have no reason to dou lit, notwithstanding 
university, and as natural that the university should dislike the scepticism he has himself expressed. “ To my pres(?nt 
him. Many of his complaints of the system were certainly just ; feelings it seems incredible tliat 1 should ever believe that 1 
but it may be doubted whether any university system would have I believed in transubstantiation," he indeed declares; but his 
been profitable to him, considering his antecedents. lie com- ' incredulous astonishment is not unmixed with iindonbting pride, 
plains especially of his tutors, and in one case wdth abundant “ I could not blush that my tender mind w^as entangled in the 
reason ; but, by his own confession, they might have recriminated | sophistry which had reduced the acute and inanlv understandings 
with justice, for he indulged in gay society, and kept late hours, j of a ('hillingwwth or a Bayle.” Nor is the sincerity of the 
His observations, however, on the defects of the English univer- | ('atholicism he professed in these boyisli days in anv way dis- 
si tv system, some of wdiich have only very recently been removed, | credited by the facto! his subsequent lack of religion. Indeed, 
are acute and w'ell worth pondering, how'ever little relevant to as one of the atutesl and most .sympathetic of his ( ritics has 
his owm case. He remained at Magdalen about fourteen months, remarked, the deep and settled grudge h(‘ has betrayetl towards 
“To the university of O.xford,’’ he says, “1 acknowledge no every form of ('hristian belief, in all the writings of his maturity, 
obligation ; and she wall as cheerfully renounce me for a son as may be taken as evidence that he had at one time experienced 
1 am willing to disclaim her for a mother. I spent fourteen months in his own person at least some of the painful workings of a 
at Magdalen ('ollege ; they proved the fourteen months the most . positive iaith. 

idle and unprofitable of my whole life.” But little time was lost by the eldei (libbon in the formation 

But thus “ idle ” though he may have been as a “ student,” ol a new- plan of education for his son, and in devising some 
he already meditated authorship. In the first long vacation - ! method which if possible might eflV< t the cure of his “ spiritual 
during which he, doubtless with some sarcasm, says that “ bis , maladv.” The result oi deliberation, aided by the advice and 
taste for books began to revive ”- -he contemplated a treatise on e.xpcrience of Lord IClioi, was that it was almost iinmediateK 
t lie age of Sesostris, in which (and it was characteristic) his chiel decidtsl to fix (ubbon for some yvurs abroad nndcT the root of 
object was to investigate not so much the events as the probable i M. Pavilliard, a (alvinist minister at Lausanne. In as far as 
epoch of the reign of that scmi-niythical monarch, whom he was 1 regards the instructor and guide thus selected, a more iortiniate 
inclined to regard as having been contemporary with Solomon. ' choice could scarcely have l)een made. From the testimony of 
“ Ihiprovided with original learning, unformed in the habits of ; his pupil, and tiu* still more (‘oncliisive evidence of his own 
thinking, unskilled in the arts of composition, I resolved to write correspondence with the father. Pavilliard seems to have been 
a hook ” ; but the dis('overy of his ow’ii weakness, he adds, was a man oi singular good sc'iise, tenqui* ancl tact. At the outset, 
the first symptom of taste. On his first return to Oxtord ihe work indeed, there was one considerable obstacle to the free intercourse 
was “ wisely relinquished,” and never afterw-ards resumed. I of tutor and pupil : M. Pavilliard app^^ars to ha\'e known little 
The most memorable incident, however, in (libbon's .stay at ^ oi English, and young (libbon kra w practically nothing of French. 
Oxford w'as his temporary conversion to the doctrines of the But this ilifliculty was soon removed by tlie jmpiPs diligenci* : 
(’hiirch of Rome. 'Phe bold criticism of Middlcton'.s recently the very cxigeiuics of his situation wt‘re ol ser^'ice to liiin in 
( 1740) pulilished Free Enquiry into ihe Miraculous Powers which ! calling forth all his powxTs, and he stiidii'd the language with such 
are supposed to have subsisted in the Christian Church ayipcars to ' success tiuit at tlx* ( losi* ol his fi\'c years' (*xil(‘ he declares that lx* 
have given the first shock to his IVotesUinlism, not indeed by “ spontaneously thought ” m J’rench rather than in English, 
destroying his previous belief that the gift of miraculous powders and that it had become more familiar to “ ear, tongue and pen.” 
had continued to subsist in the church during the first lour or It is well known tha,t in aft(‘r years he had doubts whether he 
five centuries of ('hnslianity, but by ('onvincing him that within should not conqxisc liis great work in French ; and it is certain 
the same period most of the leading doctrines of popery had been j that his familiarity with that language, in spite of (onsiderablt* 
already introduced both in theory and in jiractice. At this stage efforts to counliTacl its effects, tingixl his style to the last, 
he was introduced by a friend (Mr jMolesworth) to Bossiiet's I’nder tlx* judicious regulations of his new tuUir a nxUhodical 
Variations of Protestantism and Exposition of Catholic Doctrine j course of reading w'as marked out, and most anlt'nily prosecuted : 

(see (libbon, c. XV., note 70), “ The.se works,” ' the pupil’s progress was proportionable rapid. With the 

says he, “ achieved my conversion, and 1 surely fell by a noble 1 systematic study of the Latin, and to a sliglit extent also ol tlx‘ 
luind.” In bringing aixmt this “ fall,” however, Parsons the ; (Ireek classics, he conjoined that of logi( in the prolix .syst(?ni 

Jesuit appears to have had a considerable share : at least Lord 1 ol ('roiisaz ; and he further invigorated his reasoning powers, 

Sheffield has recorded that on the only occasion on which (libbon ' as w^dl as enlarged his knowledge of metaphysics and juris 
talked with him on the subject he imputed the (hange in his 1 prudence, by the perusal of Locke, (Irotius and Montestjuiiai. 
religious views principally to that vigorous wTiter, who, in his ' He also read largely, though somewhat indiscriminately, in 
opinion, had urged all the best arguments in favour of Roman French literature, and appears to havi^ been particularly struck 
('utholicism. But he this as it may, he had no sooner adopted his j wdth Pascal's Provincial Letters, which he tells us he rejierused 
new' creed than he resolved to profess it ; “ a momentary glow' | almost every year of his subseciuent life with tu'w pleasure, and 
of enthusiasm” had raised him above all temporal considerations, w'hich he jiarticiilarly mentions as having been, along with 
and accordingly, on June 8. 1753, he records that having , Blctcrie’s Lz/c of Julian and (liarmonc's tUstory of Naples, a 
“privately abjured the heresies” of his childhood before a Catholic book which probably contributed in a special sense to form the 
priest of the name of Baker, a Jesuit, in London, he announced ’ historian of the Roman empire. The comprehensive sclxmx* 
the same to his father in an elaborate controversial epistle which of study inchided mathematics also, in whicli he advanced as 
his spiritual adviser much approved, and which he himself ! far as tlx* conic sections in the treatise of 1 /H 6 pital. He assures 
afterwards described to Lord Sheffield as having been “ w'ritten us that his tutor did not tomplain of any inaptitude; on the jiiipil's 
with all the pomp, the dignity, and self-satisfaction of a ' part, and that the piqiil was as happilv unconscious of any on 
martyr. " i his own ; Init here he broke* off. He adds, what is not (juite 

The elder (iibhon heard w'ith indignant surprise of this act clear from one who so frankly aiknowledges his limited acquaint- 
of juvenile apostasy, and, indiscreetly giving vent to his wTath, ance with the sz ience, that he had reason to congratulate hinisel! 
precipitated the expulsion of his son from Oxford, a punishment that he knew no more. “ As soon,” Ik* says, “ as I understood 
which the culprit, in after years at lea.st, found no cause to deplore, the [irinciples, T relinquished for ever tlif* pursuit of the mat he- 
In his Memoirs he speaks of the results of his “ childish revailt matics ; nor can I lament that 1 di sisted before my mind vyas 
against the religion of his country ” w'ith undisguised self- hardened bv the habit of rigid zlemonstration, so destructive 

XI. 
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of the finer feelings of moral evidence, which must, however, 
determine the action and opinions of our lives.” 

Under the new influences which were brought to l>ear on 
him, he in less than two years resumed his Protestantism. “ He 
is willing,” he says, to allow M. Pavilliard a “ handsome share 
in his reconversion,” though he maintains, and no doubt rightly, 
that it was principally due “ to his own solitar}' reflections.” 
He pMrticularly congratulated himself on having discovered the 

philosophical argument ” against transubstantiation, “ that 
the text of Scripture whicli seems to inculcate the real presence 
IS attested only by a single sense “Our sight, while the real 
presence itself is disproved by three of our senses — the sight, 
the touch, and the taste.” Before a similar mode of reasoning, 
all the other distinctive articles of the Romish creed ** disappeared 
like a dream ” ; and “ after a full conviction,” on Christmas 
day, 1754, he received the sacrament in the church of T^ausanne. 
Although, however, he adds that at this point he .suspended 
his religions iniiniries, “ acquiescing with implicit belief in the 
tenets and mysteries which are adopted by the general consent 
of Catholics and I'rotestanls,” liis readers will probably' do him 
no great injustice if they assume that even then it was rather 
to the negations than to the affirmations of Protestantism that 
he most heartily assented. 

With all his devotion to study at Lausanne ^ (he read ten or 
twelve hours a day), he still found some lime for the ac(jiiisition 
of some of the lighter accomplishments, such as riding, <lancing, 
drawing, and also for mingling in such society as the place b.id 
to offer. In September 1755 he WTites to his aunt: ”T find a 
great many agrccal)lc people here, see them sometimes, and can 
.say upon the whole, without vanity, that, though T am the 
Englishman here who spends the least money, 1 am he who is 
most generally liked.” Thus his “ studious and sedentary life ” 
passed pleasantly enough, interrupted only at rare intervals 
by boyish excursions of a dav or a week in tlie neighbourhood, 
and by at least one memorable tour of Switzerland, by Basel, 
Zurich, Lucerne and IJern, made along with Pavilliard in the 
autumn of 1755. 'I'he last eighteen months of this residence 
a'oroad saw the infusion of two new elements --one of them at 
least of considerable importance — into his life. In T757 Voltaire 
c.ame to reside at l.ausanne ; and although he took but little 
notice of the young Englishman of twenty, who eagerly sought 
and easily obtained an introduction, tlu* establishment of the 
theatre at Monrepos, where the brilliant \'ersifier himself de- 
(Liimed before select audiences his own productions on the stage, 
had no small influence in fortifying (liblion’s taste for the 
French theatre, and in at the same time abating that “ idolatry 
tor the gigantic genius of Shakespeare which is inculcated from 
our infancy as the first duty of an Englishman.” In the same 
year apparently about jime — he saw for the first lime, and 
forthwith loved, the beautiful, intelligent and accomplished 
Mademoiselle Susan ('urchod, daughter of the pasteur of (rassier. 
'Fliat the i)assion which she inspired in him was tender, pure 
and fitted to raise to a higher level a nature which in some 

* 'I'lir for J735 rcTord.s that duiing that yoar, bosicles 

wntiug and ti. instating ,1 gri‘at deal in Latin and Frencli, he had 
read, aniongsl other works, Cicero’s I'.pistolae ad fumiliarrs^ his 
Brutus, all his (hatinus, liis dialogues De amicitia and senectute, 
Tercru-e (twice), and 1 dm In January 175O he says: 
" 1 determiiiod to read ov'ei the Latin authors ui order, and read this 
vear X’ligil, Sallust, T.ivy, Velleius Paterculus, Valerius Maximus, 
Tacitus, Suetoniuii, t)iiintiv. Curtins, Justin, I'lorus, Plautus, Terence 
and I.ucii'tnis, I also read and meditateil Locke Uptyn the Under- 
siandiuft.'" Again in January 1757 he writes. " I began to .study 
algebra iindei M. dc Iraytorrens, went through the elements of 
alg(‘bra and geometry, and the tlirie first books of tin* Marquis de 
ri Idpital's Conic Sec Hons. I also toad Tibullus, Catullus, Pro}»ertius, 
Horac<* (with Dacier’s and Torrent ius’s notes), Virgil, Ovid’s Epistles, 
with Mezinac’s commentary, the Ars amandi and the Elegies’, 
likewi.se the j-iugttstus iind Tifyetius ot Suetonius, and a l<atiii trans- 
lation of l>u)u Cassius Iroin the deatli ot Julius ('aesar to the death of 
Augustus. 1 also continued my corresponchmre, begun last year, 
with M. Allamand ot Hex, anti the Professor Breitingerof Ziiiich, and 
opened a now one w'ilh the ITotessor Gesner of Cidttmgon. A'./?.-- 
1-ast year and thi.s I rcticl St John’s Gospel, with part of Xenophon’s 
Cvropaedia, the Iliad, and Uerodotii.s ; Imt, u|xm the w'hole, I rather 
neglected my Greek.” 


respects was much in need of such elevation will be doubte 
Ijy none but the hopelessly cynical; and probably there ai 
few readers who can peruse the para^aph in which Gibbo 
“ approaches the delicate subject of his early love ” withoi 
discerning in it a pathos much deeper than that of wliich th 
writer was himself aware. During the remainder of his resident 
at Lausanne he had good reason to “ indulge his dream t 
felicity ” ; but on his return to England, “ I soon discovere 
that my father would not hear of this strange alliance, and tha 
without his consent I was myself destitute and helpless. AfU 
a painful struggle 1 yielded to my fate ; I .sighed as a lover, 
obeyed as a son ; my wound wa.s insensibly healed by timt 
ab.scnce, and the habits of a new life.” ^ 

In 1758 he returned with mingled joy and regret to Englanc 
and was kindly received at home. But he found a .slcpmothc 
there ; and this apparition on his father’s hearth at first rathe 
appalled him. I'he cordial and gentle manners of Mrs Gibbor 
however, and her unremitting care for his happiness, won hir 
from his first prejudices, and gave her a permanent place in hi 
e.steem and affection. He .seems to have been much indulgec 
and to have led a very pleasant life of it : he pleased him.se 
in moderate excursions, frequented the theatre, mingled, thoug 
not very often, in society ; was sometimes a little extravagani 
and sometimes a little dissipated, but never lost the benefit 
of his Lausanne exile ; and easily settled into a sober, discreei 
calculating Epicurean philosopher, who sought the summnt 
hofttm of man in temperate, regulated and elevated pJeasiin 
The first two \'ears after his return to England he spent princ 
pally at his father’s country seat at Buriton, in ITampshin 
only nine months being given to the metropolis. He has Icl 
an amusing account of his employments in the country, wher 
his love of study was at once inflamed by a large and unwonte 
command of books and checked by the necessary interruption 
of his otherwise happy domestic life. After breakfast ” he wa 
expected,” he says, to spend an hour with Mrs Gibbon ; aftc 
tea his father claimed his conversation ; in the midst of a 
intere.sting work he was often called down to entertain idl 
visitors ; and, worst of all, he was periodically compelled I 
return the well-meant compliments. He mentions that h 
dreaded the recurrence of the full moon,” which was the perio 
generally selected for the more convenient accomplishment c 
such lormidal^lc excursions. 

liis father's library, though large in comparison with that h 
commanded at Lausanne, contained, he says, “ much trasli ” 
but a gradual procc.ss of reconstruction transformed it at lengt 
into that “ numerous and select ” library which was “ th 
foundation of his works, and the best comfort of his life both a 
home and abroad.’' No sooner had he returned home than h 
Ix^gan the work of accumulation, and records that, on th 
receipt of his first quarter's allowani'e, a large share was appre. 
printed to his literary wants. “ He could never forget,” h 
declares, the joy with wliich he exchanged a bank note c 
twenty pounds for the twenty volumes of the Memoirs of th 
Academy of Inscriptions,” an Academy which has been wo 
characterized (by Sainte-Beuve) as Gibbon’s intellectual father 
land. It may not be uninteresting here to note the principle 
which guided him both now and afterwards in his literar 
purchases. “ I am not conscious,” says he, “ of having eve 
bought a book from a motive of ostentation ; every volumi 
lx‘fore it was deposited on the shelf, was either read c 
siirticiently examined ” ; he also mentions tluil he .soon adopte 
the tolerating maxim of the elder Pliny, that no book is ever s 
bad as to be absolutely good for nothing. 

In Ixindon he seems to have seen but little select societ 
— jwtly from his father’s taste, ** which had aways preferre 
the highest and the lowest company,” and partly from his ow 
reserve and timidity. increa.sed by his foreign education, whir 
had made English habits unfamiliar, and the veiy’^ languag 

® The affair, however, was not finally broken off till 1763. Mil 
Ciirchod soon afterwards became the ivifc of Neckcr, the famoii 
financier ; and Gibbon and the Neclcers frequently afterwards me 
on terms of mutual friendship and esteem. 
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in some degree strange. And thus he was led to draw that 
interesting picture of the literary recluse among the crowds of 
London : “ While coaches were rattling through Bond Street, 
1 have passed many a solitary evening in my lodging with my 
hooks. My studies were sometimes interrupted with a sigh, 
which r l.)reathcd towards Lausanne ; and on the approach of 
spring I withdrew without reluctance from the noisy and 
extensive scene of crot^ds without company, and dissipation 
without pleasure.” He renewed former acquaintance, however, 
with the “poet” Mallet, and through him gained access to 
Lady Hervey's circle, where a congenial admiration, not to say 
affectation, of French manners and literature made him a 
welcome guest. It ought to he added that in each of the twenty- 
five years of his subsequent accjuaintance with Ivondon “ the 
prospect gradually brightened,” and his social as well us his 
intellectual cpialities secured him a wide circle of friends. In 
one respect Mallet gave him good counsel in those early days. 
He advised him to addict himself to an assiduous study of the 
more idiomatic English writers, sucli as Swift and Addison - 
with a view to unlearn his foreign idiom and recover his half- 
forgotten vernacular- a task, however, which he never per- 
fectly accomplished. Much as he admired tliese writers, Hume 
and Robertson were still greater favourites, as well from their 
subject as for their style. Of his admiration of Hume's style, 
of its nameless grace of simple elegance, he has left us a strong 
expression, when he tells us that it often compelled him to t lose 
th(‘ historian's volumes with a mixed sensation of delight and 
despair. 

In rybi (libbon, at the age of twenty-four, after many dclavs, 
and with many flutterings oi hope and fear, gave to the woild, 
in French, his maiden publication, an F..ssat sur I'Hude de la 
JitteraiHre, which he had composed two years befc're. It v/iis 
published partly in complianct; with Ins father’s wishes, who 
thought that the proof of some literary talent might introduce 
Inm favourably to public notice, and secure the recommendation 
of bis friends for some appointment in connexion with the mission 
of the Englisli plenipotentiaries to the congress at Augsburg 
which was at that time in contemplation. But in yickling to 
pfiternal authority, (libbon frankly owns that he ” complied, 
like a pious son, with the wish of his own heart.” 

'J'he subject of this youthful effort was suggested, its author 
says, by a refinement of vanity—” the desire of justifying and 
praising the object of a favourite pursuit,*’ namely, the .study 
of ancient literature. Partly owing t(j its being written in 
h'reiich, partly to its character, the Essai excited* more attention 
abroad than at home. Gibbon has criticized it with the utmost 
frankness, not to say severity ; but, after every abatement, it 
is unquestionably a surprising effort for a mind so young, and 
contains many thoughts whitJi would not have disgraced a 
thinker or a scholar of much maturer age. His account of its 
first reception and subsequent fortunes in kaigland de.serves to 
be cited as a curious piece of literary history. “ Tn England,” 
he says, ” it was received with cold indifference, little read, and 
speedily forgotten. A small impression was slowly dispensed ; 
th(‘ bookseller murmured, and the author (had his feelings been 
uiore ex(juisite) might have wept over the blunders and baldness 
of the English translation. 'Phe publication of iny history 
fifteen years afterwards revived the memory oi ruy first perform- 
ance, and the essay was eagerly sought in the shops. But 1 
refused the permis.sion which Jiecket solicited of reprinting it ; the 
public curiosity was imperfectly satisfied by a pirated copy of the 
liooksellers of Dublin ; and when a copy of the original edition 
has been discovered in a sale, the primitive value of half-a-crown 
has risen to the fanciful price of a giiiniia or thirty shillings.’’^ 

' Tl)e Hssaif in a good Eiighsli tniuslatiou, now apjMMr.s in the 
M isrfillancous Works-. Villernjiin hnds in it “ ])eij dc vtit\s, iinlle 
origindite surtout, mais uno grande jiaSMon litteraire, I’aniour des 
recherches savantos et dn bean langage." Sainte-Heuve’s crit icism is 
almost identical witii Gibl>on’s own ; but Uiongli In* hnds tliat " Ja 
lecture cn est a,s.sez ditheik* t^t parfois oli.se are, la baison des idees 
echappe sou vent par trop de com ision el par le di sir eju’a en le jeune 
aulour d V fairc entrer, d y condenser la pliipart de se.s notes,"* he add.s, 
“ il y a, chemin faisant, des viics neuves et qui sentent riiistonen.’' 
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Some time before the publication of the essay. Gibbon had 
entered a new and, one might supjiose, a very uncongenial 
scene of life. In an hour of patriotic ardour he be< ame (june 1 2, 
1750) a captain in the Hampsliire militia, and for more than 
two years (May jo, 1760, to December 23, 1762) led a wandering 
life of “military servitude.” Hampshire, Kent, Wiltshire and 
Dorsetshire formed the successive theatres of what he calls his 
“bloodless and inglorious campaigns.” He complains of the 
busy idleness in which his time was spent ; but, considering the 
circumstances, so adverse to study, one is ratlier surprised that 
the military student should have done so much, than that lie 
did so little ; and never probably lieforc were so man)' hours 
of literary study spent in a tent. In c‘.stimating the comparative 
advantages and disadvantages of this wearisome period of his 
life, he has summed up with the impartiality of a philosopher 
and the Siigacity of a man of the world. Irksome as were his 
employments, grievous as was the waste of lime, uncongenial 
as were his companions, solid benefits W'ere to be set off against 
these things : his health liccame robust, his knowledge of the 
world was enlarged, he wore off some ot his foreign idiom, got 
rid of much of his reserve ; he adds— and perhaps in his estimate 
it was the benefit to be most prized of all the dis('i})line and 
evolutions of a modern battalion gave me a clearer notion of tbe, 
phalanx and the legion, and the captain of tlu; H:im])slure 
grenadiers (the reader may smile) has not been useless lo tJie 
historian of the Roman enqiire.” 

It was during this period that he read Homer jind l.onginus, 
having for the first time ar(|uired some real mnstery of tJreek ; 
and after the publication of the Es.uu\ his mind was full of ])rojeels 
for a new literary effort. 'I'he I tiilian expedition of Charles \'l 1 1. 
of France, the crusade of Rii'hard L, tlie wars of the barons, 
the lives and comparisons of Henry V. and the cmyxTor 'I'itus, 
the history' of the Black Frince, the life of Sir Philip Sidney, 
that of Montrose, and finally that of Sir W. Raleigh, w'cre all 
of them seriously contemplated and successively nqected. 
By their number tliev show how strong was the impulse to 
literature, and by their character, how' determined the ])ent 
of his mind in the direction of history : while their A'arict)* makt^s 
it manifest also that he had then at least no special purposes to 
serve. no preconceived theory to support, no particular prejudice 
or belief to overthrow. 

'I'he militia was disbanded in 1762, and (libbon joyfully shook 
off his bonds ; but his literary projects were still to be postponed. 
Foliowfing his own wishes, though with his lather’s consent, 
he had early in 1760 project(‘d a C ontinental tour as the comple- 
tion “ f)l an Knglish gentloman’s education.” 'J'his had been 
interrupted liy the episode of the militia ; now, however, he 
resumed liis purpose, and left Kriglanrl in January 'f'wo 

years were “ loosely defined as the term of his alxsenee, ’ whicli 
lie exceeded by half a year — returning jime 171)5. Il(‘ first 
vi.sited Palis, where he saw a good deal of d’Alembfil, Diderot, 
Bartheleniy, Raynal, Hclvetius, Baron d'Holbaeh and others 
oi that circle, and was often a welcome guest in tin*, saloons of 
Madame (ieoffrin and Madame du Deffand.' Voltaire was at 
(kaieva, Rousseau at Montmorency, and Bnffon he m'gk'Cted 
to visit : but so congenial did be find the .society for which his 
education had so w'ell prepared him, and into whi^ h some literary 
reputation had already preceded him, that h»^ dciiared, “ Had 
I been rich and independent, 1 should have prolonged and 
perhaps have fixed my residence at Paris. " 

From J’Yance lie. proceeded to Switzerland, and sjient nearly a 
year at l^raiisanne, where many old friendships and studies vviae 
resumed, and new* om^.s begun. IJis reading was largely designed 
to enable him fully to ])rofit by the long-contemplated Italian 
lour wliii’h began in April 1764 and lasted somewhat more than 
a year. He has recorded one or two interesting notes on Turin, 
Genoa, Flonmee and other towns at which halt was made on Ins 
route : but Rome was the great object of liis jiilgrimage, and the 
w'ords in which he has alluded to the ieelings with whicli lie 

“ Her lett<T.s lo \Val])ol(‘ a])Oul (iil)l)<)n contain .sojnr inteH'amg 
remarks ])v tliis " aveiigle clairvovant<’," as X’oltaiie uills )irr , But 
they Ix-long to a hitrr pmod (1777). 
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approached it arc such as cannot he omitted from any sketch 
of Gibbon, however brief. “ My temper is not very susceptible 
of enthusiasm, and tlic enthusiasm which I do not feel I have 
tiver scorned to affect. But at the distance of twenty-five years 
J can neither forget nor express the strong emotions which 
agitated my mind as 1 first approached and entered the Eternal 
('ity. After a sleepless night, 1 trod with a lofty step the ruins 
of the forum ; each memorable spot, where komuliis stood, 
or 'J’ully spoke, or Gaesar fell, was at once present to my eye ; 
and several days of intoxication were lost or enjoyed l^efore 1 
could descend to a cool and minute investigation.'’ Here at 
last his long yearning for some great theme worthy of his historic 
genius was gratified. The first conception of the Decline and 
Fall aros(‘ as !u* lingered one evening amidst the vestiges of 
ancient glory. ‘‘ It w'as at Rome, on Uie 15th of October 1764, 
as I sal musing amidst the ruins of the ( apitol, while the bare- 
footed friars were singing vespers in the temple (d Jupiter, that 
the idea <»f writing the decline and fall of the city first started 
to my mind.’’ 

'11 le five years and a half which intervened between his return 
from this lour, in June 1765, and the death of his father, in 
November 1770, seem to have formed the portion of his life 
whicli “ be passed with the least enjoyment and remembered 
with the. least satisfaction.’’ He attended every spring the 
meetings ^>1 the militia at Southampton, and rose successively 
to the rank (»f major and lieutenant-colonel commandant ; hut 
was each year “ tnoni disgusted with the inn, the wine, the eotn- 
pany, and the tiresome repetition of annual attendance and 
daily exen lse." Eroni his <»wn ac'count, however, it appears 
that other and deeper causes produced this diseont<*nt . Sincerely 
attuehed U) his home, he yet felt the auomah ot his position. 
At lhirt> . still a dependant, without a settled occupation, without 
a definite soi'ial status, he ofU*n regretted that he had not 
“ embraced th(' lueralive pursuits of the law or of trade, the 
chances ol civil office or India adventure, or even the fat .slumbers 
ol the ehurch.” h'roni the emolunients ol a profession he 
“ might have derived an ample; fortune, or a competent income 
instead of being stinted to the; same narrow allowance, to lx* 
increas(?d onl> by an event vhic'h he .sincerely deprecated.' 
Donlilless the sc'cret lire of a consuming, but as yol ungratified, 
litc’iarv ambition also troubled his repose. He was still contem- 
plating “ at an awful distance " The Dcrline and Fall, and 
in(;anliine revolved some other siibjcM'ls, that seemed more* 
unniediatc‘lv practicable. Hesitating lor some lime between 
the rex olutums of Morenee and those of .Switzerland, he consu]tc*d 
M. Des'verclun, a young Swiss with whom he had formed a close 
and intimate; friendship during his first residence at laiusanne, 
and finally decided in favour of the land which was liis “ friend's 
by birth '* and “ liis own by adoption." lie exccaited the first 
book in fi'remdi ; it was read (in 1 767), as an anonymous prodiu'- 
tion, before a literary socic-ty of lureigners in London, and 
eondeiimed. (Jiblxm sal and listened unobser\'ed to their 
stric tures. It never got beyond th.it rehearsal : Hume, indeed, 
approved c)f the performance, only deprecating as unwise the 
author's preicrcnce for French ; l)ut CJibbon sided with the 
majority. 

In 1707 also he joim cl with M. Deyverdnn in starling a literary 
journal under the title ol Menioircs Uuhain's dc la Grandc- 
Breia^ne, But its circulation was limited, and only the second 
vohiine had aptx'arcd (1768) when l)e)\erdun went abroad, 
'riu* materials already collected for a third volume were sup- 
pressed, It is interesting, hcnvcAer, to know, that in the first 
volume is a review h\ Ciiblxm of Lord Lyttelton’s History of 
Henry 11 ., and that tlx* second volume* contains a contribution 
b\ Hume on W alpcjle's Uistorti Doubts, 

The next appearance of the historian made* a deepi'i* impression. 
It was the first distinct print of the lion’s fool. “ Ex nngue 
leonem ’’ might ha\'e been justly said, for he attacked, and 
attacked successfully, the redoubtable Warburton. Of the 
many paradoxes in the Divine Legation , few are more extravagant 
than the theory that Virgil, in the sixth book of his AeneUL 
inU'iuied to alU*gori/.(', in the x isit of his hero and the Sibyl to the 


shades, the initiation of Aeneas, as a lawgiver, into the Eleusinian 
mysteries. This theory Gibbon completely exploded in hi- 
Critical Observations (1770) — no very difficult task, indeed, 
but achieved in a style, and with a profusion of learning, which 
called forth the warmest commendations both at home and 
abroad. Warburton nev(;r replied ; and few will believe that 
he would not, if he had not thought silence more discreet. 
Gibbon, however, regrets that the style of his pamphlet was 
too acrimonious ; and this regret, considering his antagonist'.s 
slight claims to forbearance, is creditable to him. “ I cannot 
forgive my. self the contemptuous treatment of a man who, 
with all his faults, was entitled to my esteem ; and I can less 
forgive, in a personal attack, the cowardly concealment of my 
name and character.” 

Soon after his “ release from the fruitless task of the Swis.s 
revolution ” in 176S, he had gradually advanced from the wish 
to the hope, from the hope to the design, from the design to the 
execution of his great historical work. His preparations were 
indeed vast. I'he classics, “ as low' as 'lai ilus, l^liny the Voungei 
and Juvenal,” had been long familiar. He now “ plunged into 
the ocean ol the Augustan history," and " with pen almost 
always in hand," pored over all the original records, (irt ek and 
Latin, between 'i'rajan and the last of the Western Caesars. 
“ The subsidiary rays of medals an<] inscriptions, of geography 
and chronology, were thrown on their proper objects ; and 1 
applied the collections ol 'I’illemont, whose inimitable accuracy 
almost assumes the character of genius, to fix and arrange* 
w'ithin my reach the loose and scattered atoms ot historical 
intorrnation.” 'Lhe Christian apologists and their pagan 
assailants ; the Theodosian Cixk*, with Ciodefro> ’s cemimentary . 
the Annals and Aiititfuiiies ol Muratori, collated with “ the 
parallel or transverse lines " of Sigonius and Maffei, Pagi and 
Baronius, were all critically studied. Still following the wdse 
maxim which he Ixid ado})ted as a, student, ‘‘ niullum legere 
jiotius (juam multa," he reviewed again and again the immortal 
works of the l‘rench and English, the T-atin and Italian classics. 
He deepened and extended his acquaintance wdth (ircek, par- 
ticularly with his favourite authors Homer and Xenophon ; 
and, to crown all, lx* succeeded in achieving tlx* third perusal 
ol Blacksione's Commentaries. 

The course of his study was for some time seriously interrupted 
by his father's illness and death in 1770, and by the many dis- 
tractions connected with tlx* transference of his residence from 
Buriton to London. It was not, indeed, until October 1772 that 
he found himself at lust independent, and fairly settled in hi.- 
house and library, wdth full leisure and opportunity to set about 
the composition of the first volume of his history. E\'en then 
it appears trom his owm confession that he long brooded over 
the chaos of materials he had amassed before light daw ned upon 
it. At the commencement, he says, " all was dark and doubt- 
ful ’’ ; the limits, divisions, even the title of his w^ork were 
undetermined ; the first chapter was composed three times, 
and tlx* second and third twice, before he was .satisfied w'ith his 
efforts. This prolonged meditation on his design and its execu- 
tion was ultimately well repaid by the result ; so methodical 
did his ideas become, and so readily did his materials shape 
themselves, that, with the above exceptions, the original MS. 
(»f the entire six quartos was sent uncopied to the printers. He 
also say.s that not a sheet had been seen by any other eyes than 
tho.se of author and printer, a statement indeed which must be 
taken with a small deductioli ; or rather vve must suppose that a 
few chapters had been submitted, if not to the ‘‘ eyes," to the 
” ears " of others ; for he clsew'hen; tells us that he w^as ” soon 
disgusted with the modest prat'tice of reading the manuscript 
to his Irionds.” .Such, however, wTre his preliminary difficulties 
that he confesses he w'as often “ tempted to cast aw'ay the labour 
of seven years ’’ ; and it was not until February 1776 tliat the 
first volume was published. 'I'he success was instant, and, for a 
quarto, probably unprecedented. 'I'lie entire impression was 
exhausted in a few' days : a second and a third edition were 
scarcely adequate to the demand. The author might almost have 
said, as Lord Byron after the publication of Childe Harold. 
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that “ he awoke one morning and found himself famous.” In 
addition to public applause, he was gratified by the more select 
praises of the highest living authorities in that branch of 
literature : the candour of Dr Robertson embraced his 

disciple ” ; Hume’s letter of congratulation “ overpaid the 
labour of ten years.” The latter, however, with his usual 
sagacity, anticipated the objections which he saw could be 
urged against the famous fifteenth and sixteenth chapters. “ I 
think you have observed a very prudent temperament ; but it 
was impossible to treat the subject so as not to give grounds of 
suspicion against you, and j^ou may expect that, a clamour v/ill 
arise.” 

The “ clamour " thus predicted was not slow to make itself 
heard. Within two years the famous chapters laid elicited 
^vhat might almost he called a library of controversy. The 
only attack, however, U) which (iibbon deigned 1o make any 
reply was that of Da\ies, who had impugned his accuracy or 
good faith. His Vimliration appeared in February 1770; and, 
as Milman remarks, “ this single discharge from the j)onderous 
artillery of learning and sarcasm laid prostrate the whole dis- 
orderly squadron ” of his rash and feeble assailants.* 

Two years before the publication of this first volume Gibbon 
was elected member of parliament for Liskeard (1771V His 
political duties did not suspend his prosecution hi.s history, 
ex('ept on one occasion, and for a little while, in 1779, when he 
undertook, on behalf of the ministry, a task which, if well 
performed, was also, it must be added, well rewarded. 'I’he 
Freiu h gov^ernment had issued a manifesto preparatory to a 
declaration of war, and Gibbon was solicited liy ChaneelJor 
'Thurlow and Lord Weymoiillt, secretary of slate, to answer it. 
In compliance ^^ith this re<|uest he produced the able Menwire 
jusff/irati/, composed in L>cnch, and deliveri‘<l to the courts of 
Kiirope ; and shortly afterwards receiN cd a seat at the 
Hoard of Trade and Llanlations — little more than a sinecure 
in itself, but with a very substantial salar)^ of n(‘arly £800 per 
annum. His acceptance displeased some of his former political 
a.ssociales, and he was accused of “ deserting his party.” Tn his 
Memoir, indeed, Gibbon denies that he had ever enlisted with 
the Whigs. A note, of lu)x, however, on the margin of a copy 
of The Decline and Fall records a very distinct remembrance 
of the historian's previous vituperation of the ministry ; within 
a fortnight of the dati* of his acceptance of oflic'e, he is there 
alleged to have said that “ there was no salvation for this country 
until six heads of the princij)al persons in administration were 
laid upon the table.” Lord Sheflield merely replies, Mmiewhat 
weakly it must be said, that his friend never intended the words 
to be taken literally. More to the point is tlie often-cjuoted 
passage from Gibbon's letter to Deyverdun, w'hcre the frank 
revelation is made : “ You have not forgotten that 1 went into 
parJiaim nt without patrioli.sm and without aml.ution, and that 

‘ For a very full li.sL of piililicatioiis ia answer to ( rihhon’s attack on 
Christianity rclcrcnoe may be made to tiie Uiblio^raphrt's Manual^ 
])p. 88 p,- 88(> (1858). Of thrse the earliest were Watson’s Apology 
(i77C>), Salisbury's Sitirfiues (177(1) and Clitdsnin’s (anonymous) 
Remnirks (j 770). In J 778 the h'ew Remark^ l)y a I ientleman (Francis 
Kyre), the Reply ot Loll us, the Letters ot Ajithoqie and the Ilxamina- 
twn oi Davie.s iqiiieared. f'.ibboii's Vindit ation (1770) called forth a 
Repiv by Davies (1770), and A Shovt Appeal to the Pithlii by Francis 
Kyre (1779). Laughton’s ])nlemical trcatisi* rvas piiblish<'<l in 1780, 
.111(1 those of Milner and Taylor in 1781. rhelsmn returned to the 
.it tack in 1785 {A Reply to j\lr (iihhon's Vindiration)^ and Sir David 
Dalivinpk' (An Inquiry into the Secondary Causes, iVc.) made bis 
lirsl appearance in the contrcjversy in xySd. Tiavis’s Letters on 

lohii V. 7 are dated 1784; and Spedalieri’s Confutazione del- 
I* I same del Cri'itianismo faito da Cihbnn was ])nblisft(‘d at Rome (2 
vols. 4to) m the same yt*ar. It js impossible not to concur m almost 
everv point with Gibbori’.s own estimate of his numerous assailants, 
riu ir crude productions, for tin* most ]>art, were conspicuous rather 
for insolence and abusiveness lliaii for logic or learning. Tliose of 
Hishop Vvatson and Lord Hailes wen* the best, l)ut simply because 
they contented themselves with a disjiassionale cxjiosition of the 
general argument in favour of Christianity. 'J’he mo^t foolish and 
discreditable was ciirtainly that of Davies ; his unworthy attcm])t to 
depreciate the great hisUjiian’s learning, and his captious, cavilling, 
acrimonious charges of petty inaccuracies and discreditable falsiO- 
cation gave the object oi Ins attack an easy triumph. 


all my views tended to the convenient and respectable place of 
a lord of trade.” 

In April 1781 the second and third quartos of his History 
were published. They excited no controversy, and were com- 
paratively little tiilked about - so little, indeed, as to have 
extorted from him a half niurmur about “ coldness and pre- 
judice.” 'I'he volumes, however, were bought and read with 
silent avidity. Meanwliile public events were developing in a 
manner that had a consitlerable influence upon th(^ manner in 
which the remaining years of the historian's life were spent. 
At the general election in 1780 he had lost his seat for Liskeard, 
but had subse<|uently been elected for Lymington. 'i'he ministry 
of Lord North, however, was tottering, and soon al‘tt‘r hdl ; the 
Hoard of 'I'rade was abolished l>y the pa.'^sirig of Hurke's bill in 
1782, and Gibbon's salary vanished with it — no tril 1 t‘, for his 
expenditure had lu'cn for thri'e years on a scale somewhat 
di.sproportionate to his private fortune. He did not like to 
depend on state.smen’s promises, wdiich are proverbially un- 
certain of fulfilment ; he as little liked to retrench ; and he 
was wearied (d parliament, where he had never givtu any but 
silent votes. Urged by such considerations, he once more 
turned his eyes to the scene of his early exile, where, he might 
live on his decent patrimony in a style whieh was impossible in 
England, and pursue unembarrassed his literary studies. He 
thi‘rc‘fore resolved to fix hims(‘lf at Lausanne. 

A word only is ne('i‘ssary on his parliament ary career. Neiliur 
niiluiv nor ac(]iiir(‘d habits (jualified him to be an orator ; liis 
late entrance on public life, his natural timidity, his feeble voice, 
his limited .command of idiomatic English, and even, as he 
candidly confesses, his literary fanu*, WTre. all obstacles to succt'ss. 

After a fleeting, illusivci hop(*, prudence (’oiidemned me to 
anjuiesce in the humble station of a mute." ... 1 was not 
armed bv nature and education with the intrepid energy of 
mind and voict*— ‘ Vincentein strcy)itiis i*t natum ndius agendls.’ 
Timidity was fortified by pride, and even the .success of my 
])en di.scouraged the trial of my voire.” His repugnance to pulilii* 
life had been strongly (*\])r(‘.s.sed to his father in a letter of a very 
eailv dale, in whii'h he liegged that the moiu'v whicli a seat in 
the House of Commons would ('ost might be expended in a mode 
more agreeable to him. Gibbon was eight-and-thirlv whtm ht* 
entered parliament ; and the obslaeU's which even at an earlii*?* 
period he had not had courage to en(*oiinter were hardly likely 
to be van(|uished then. Nor had he riiiich yiolitical saga<'ily. 
lie w'as better skill'd in iiu’estigating the past than in divining 
the future. \Vhil«* Hnrke and Fox and so many great statesmen 
proclaimed the* eonsecyuenecs of Iht^ ('ollisiun with Ameriea, 
Gibbon .saw nothing hut e,olonu‘s in rebellion, and a paternal 
government justly ini'ensed. His silcmt vot(‘s were all given on 
that hypothesis, fn a similar manner, while he ahhorn'd the 
French Revolution when it came, he seems to ha\’e had no 
apprehension, like Chesterfield, Hurke, or even Horace W alpole, 
of its approach ; nor docs he appi*ar to have at all susp(‘ct(‘d tlial 
it had had anything to do witli the speculations of the yihilosoyiliie 
coteri(^s in w'liich he had taken such delight. But while it may 
be doubUid wh(‘ther his jiresenee in yxirliament was of any 
direct utility to tin* legislative husine.ss of llic eonntry, there (an 
be no quc.stion of Hie yire.sent advantagi*, whi( h he deri\ (‘d from 
it in the prosecution of the great work of his life- an advantage 
of which he was fully (’on.scious when he wrote: “ Ihe eight 
S(*ssions that I sat in jiarliarnent were a school of civil jirudenct*, 
the first and most essential virtue of an historian.” 

Having sold all his properly ex(Ty)t hi.s lihrary—to him 
(•(jually a necessary and a luxury — (Jihl ion rcymired to Lausanne 
in Sfqitemlier 178^^, and took op hi.s abode with his early liiend 
Deyverdun, now' ;i R'sident there. Perh'ctly free from e\( ry 
i*ngagemcnt but tliose which his own tastes imposed, easy in 
his cireumstaiu'es, commanding just as nnicli society, and that 
as .select, as he pleased, witli the noblest scenery spread out at 
his f('ef, no situation can be imagined nion; favonrahk* for the 

‘ In 7775, lie \vrit'*s to Holroyd ; “ I .on si ill a mute ; it is inoo* 
treniemlous tlian I imagiiu*d ; tiie gn .it spt .ikers fill me with deq>.in : 
the had on»*s witli terror." 
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prosecution of his literary enterprise ; a hermit in his study as 
long as he chose, he found the most delightful recreation always 
ready for him at the threshold. “ In London/' says he, “ I was 
lost in the crowd ; 1 ranked with the first families in Lausanne, 
and my style of prudent expense enabled me to maintain a 
fair balance of reciprocal civilities. . . . Instead of a small 
house between a street and a stable*yard, I began to occupy a 
spacious and convenient mansion, connected on the north side 
with the city, and open on the south to a beautiful and boundless 
horizon. A garden of four acres had been laid out by the taste 
of M. Deyverdun : from the garden a rich scenery of meadows 
and vineyards descends to the Leman Lake, and the prospect 
far beyond the lake is crowned by the stupendous mountains of 
Savoy. in this enviable retreat, it is no wonder that a year 
should have been suffered to roll round before he vigorously 
resumed his great work —and with many men it would never 
have been resumed in such a paradise. We may remark in 
passing that the retreat was often (‘nlivened, or invaded, by 
friendly tourists from England, whose “ frequent incursions " 
into Switzerland our recluse seems half to lament as an evil. 
Among his more valued visitors were M. and Mmc Necker ; 
Mr Eox also gave him two wt^lcome “ days of free and private 
society ’’ in 1788. Differing as they did in politics. Gibbon’s 
testimony to the genius and characUir of the great statesn\an 
is higlily h(»ru)urable If) both : “ J*crhaps no human being,” he 
siivs, “ w.js ever more perfectly exempt from the taint of mak^- 
volencc, vanity, or falsehood.” 

W hen once fairly reseated at liis task, he procecfled in this 
delightful retreat leisurely, yet rapidly, to its completion, riie 
fuurtli volume, jjartly writtf'u in 17S2, was conqdeted in June 
1784 ; the preparation of the fifth volume occupied less than 
two years ; while the .sixth and last, begun 18th May 1786, was 
finished in thirteen montlis. 'five feelings witli which he brought 
his labours to a close must be described in his own inimitable 
words : “ It was on the day, or rather night, of the 27lh of June 
1787, between the lioiirs of eleven and tw<‘lve, that L wrote the 
last lines of the last page in a summ(;r house* in my garden. 
Alter laying down my pen, I took several turns in a herreau or 
covered wjilk of acacias, which commands a prospect of the 
country, the lakt*, «and tlaj mountains. The air was temperate, 
the sky was serene, the silver orb of the moon was reflected 
from the waters, and all nature was silent. I will not dissemble 
the first emotions of ioy on the rcf'overy of my freedom, and, 
perhaps, the esUiblishment of my fame. Ihit my pride was soon 
liumbied, and a so])er melancholy was spread over my mind by 
tlu^ idea that f had taken an eAcrlasting leave of an old and 
agreeal)le companion, and that whatsoever might ])e llic future 
dale of my Itisiory, the life of the historian must be short and 
precarious.” 

'lakiiig the manuscri[)t with him, (iibbon, after an absence 
of four years, once more visited London in 1787 ; and the 51st 
anniversary of the author's birthday (:17th April 1788) witnessed 
the publication of the last three volumes of 7 ' fie Decline and 
Fall, 'fhey met with a quk k and easy salt*, vverc very extensively 
read, and very li])erally and <leservedly praised for the unflagging 
industry and vigour they displayed, though just exception, if 
only on the score of goixl taste, was taken to the scoffing tone 
he continued to maintain in all passages wlicre the Christian 
religion was specially concerned, and much fault was fouml with 
the indecency of s^inie ol his notes. ^ 

11c returned ti> Switzerland in July 178S, clierishing vague 
schemes t)f fresh literary activity ; but genuine sorrow caused 
by the death of his friend Deyverdun interfered with steady 
work, nor was it easy for him to fix on a new' subject which shoukl 
he at on('e ( ongcnial and proport ioned to his powers ; while the 
premonitory mutterings of the great thunderstorm of the French 
Revolution, which re v erlx* rated in hollow echoes c^*en through 

'■ An anonymous pain])hIot, entitled Observations on the three last 
vMtnnes of the Roman Jhsto}y\ ap^joarod in 1788 ; Disney Sermon, 
with Sbifiines, in 1700; and \\ hitaker’s Review, m 1701. With 
regard to the second ot the at>o\'i‘ complaints, surprise* will probably 
be felt that it was not extended to portions of the text as well as to 
the notes. 


the quiet vallcy.s of Switzerland, further troubled his repose. 
For some months he found amusement in the preparation of the 
delightful Memoirs (1789) from which most of our knowledge 
of his personal history’’ is derived ; but his letters to friends in 
England, written between 1788 and 1793 occasionally betray 
a slight but unmistakable tone of ennui. In April 1793 he un- 
expectedly received tidings of the death of Lady Sheffield ; 
and the motive of friendship thus supplied combined with the 
pressure of public events to urge him homewards. He arrived 
in England in the following June, and spent the summer at 
Sheffield Place, where his presence was even more highly prized 
than it had ever before been. Returning to London early in 
November, he found it necessary to consult his physicians for 
a symptom which, neglected since 1761, had gradually become 
complicated with hydrocele, and was now imperatively demand- 
ing surgical aid ; but the painful operations which had to he 
performed did not interfere with his customary cheerfulness, 
nor did they prevent him from paying a Christmas visit to 
Sheffield Place. Hero, however, fever made its appearance ; 
and a removal to London (January^ 6, 1794) was considered 
imperative. Another operation brought him some relief ; but 
a relapse occurred during the night of the 15th, and on the 
following day he peacefully breathed his last. ITis remains 
w^ere laid in the burial place of the Sheffield family, Fletching, 
Sussex, wiiere an epitaph by Dr Parr d(‘scril)es Ids character and 
work in the language at once of elegance, of modern tion and of 
truth. 

I'he personal appearnnee ot (iibbon as a lad of sixteen is 
brought before us somewhat dimly in M. Pavilliard’s dt?scription 
of the “ thin little figure, with a large liead, disputing and 
arguing, with the greatest ability, all the best argiirnenls that 
hud ever been used in favour of popery.” What he afterw^ards 
became has been made more vi\ddiy familiar ])y the clever 
silhouette prefixed to the Miscellaneous Works (Gibbon himself, 
at least, we know, did not reganl it as a larieature), and by 
vSii Joshua Reynolds’s portrait so often engraved. It is hardly 
fair perhaps to add a reference to Suard’s highly-coloured 
descrif)tion of the short Silenus-like figure, not more than 56 in. 
in height, the slim legs, the large turned-in feet, the shrill piercing 
voice ; but almost every one will rememl)er, from Ooker’s 
Boswell, Colrnan's account of tlie great historian ‘‘ tapping his 
snuff-box, smirking and smiling, and rounding his periods ” 
from that mellifluous mouth, it has already beiai .seen tluil 
(libbon’s early ailments all left him on the approacli of manhood : 
thenceforward, “ till admonished by the gout,’* he could truly 
boast of an immunity well-nigh perfect from every bodily 
complaint ; an exce[>tionally vigorous l^rain, and a stomach 
“ almost too good,” united to bestow u])on him a vast capacity 
alike for work and for enjoyment. 'Fliis capacity he never 
abused so as to burden his conscience or depress his spirits. 
“ d’lie madness of superlkious health I Iiat'e never known.” 
To illustrate the intensity of the pleasure he found alike in the 
solitude of his study and in the relaxations of genial social 
intercourse, almost any page taken at random, cither from the 
J,i/e or from the Letters, would suffice ; and many incidental 
touches show that he was not a stranger to the deligiUs of (luiet 
contemplation of the beauties and grandeurs of nature. His 
manners, if formal, were refined ; bis conwrsation, when he 
felt himself at home, interesting and unaffected ; and that he 
was capable alike of feeling and inspiring a very constant friend- 
ship there are many witnesses to show. That his temperament 
at the same time was frigid and comparatively passionless 
cannot be denied ; but neither ought this to he imputed to him 
as a fault ; liostilc criticisms upon the grief for a father’s death, 
that ” was soothed by the conscious satisfaction that I had 
dischargefl all the duties of filial piety,” seem somewhat out of 
place. His most ardent admirers, howrever, are constrained 
to admit that he was deficient in large-hearted benevolence ; 
that he was destitute of any ” enthusiasm of humanity ” ; and 
that so far as e^Try sort of religious yearning or aspiration is 
concerned, his poverty was almost unique, (jibbon was such 
a man as Horace might have been, had the Roman Epicurean 
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been fonder of hard intellectual work, and less prone than he 
was to the indulgence of emotion. (H. Ro. ; J. S. Bl). 

Gibbon's literary art, the sustained excellence of his style, 
his piquant epigrams and his brilliant irony, would perhaps 
not secure for his work the immortality which it seems likely 
to enjoy, if it were not also marked by ecumenical grasp, extra- 
ordinary accuracy and striking acuteness of judgment. It is 
needless to say that in many points his statements and conclu- 
sions must now be corrected. He was never content with 
secondhand accounts when tite primary sources were accessible ; 
** I have always endeavoured,’' he says, “ to draw from the 
fountainhead ; my curiosity, as well as a sense of duty, has 
always urged me to study the originals ; and if they have 
sometimes eluded my search, 1 have carefully marked the 
secondary evidem'c on whose faith a passage or a fact were 
reduced to depend.” Since he wrote, new authorities have 
been discovered or rendered accessible ; works in Greek, Latin, 
Slavonic, Armenian, Syriac, Arabic and other languages, whicli 
he was unable to consult, have been published. Again, many 
of the authorities which he u.sed have been edited in superior 
texts. The relative weights of the sources have bi'cn more 
nicely determined by critical investigation. Archaeology has 
become a science. In the immense regioit which Gibbon survcy(‘d 
there is hardly a section which has not lieon submitted to the 
microscopic examination of specialists. 

But apart from the inevitable advances made in the course 
of a century during wliieh historical research entered upon a 
new phase, the reader of Gib1)on must ])e warned against one 
capital didect. In judging the Decline and Fall it should earcfully 
be observed that it falls into two pa»*ts which are heterogeneous 
in the method of treatment. The first part, a little moic than 
five-eighths of tlie work, supplies a ^ cry full history of years 
(a,i>. i8o 641); the second and sinall(*r part is a summary 
history of about 800 years (a.d. 641 i45,s) which e(*rlain 
(q)isodes are selected tor fuller treatment and so made prominent. 
I’o the first p*\.rt unstinted praise must be accorded ; it may he 
said that, with the materials at the autlK»r's disposition, it 
hardly admitted of improvement, except in trifling details. 
But the second, notwithstanding the hrillianey of tla*, narrative 
and tlie inasliirly art in th(’ grouping of events, suffers from a 
radical defect wliich renders it a misleading guide. Tlie author 
designates the sto^y of the later empire at Constantinople 
(after Heraclius) as ‘‘ a uniform Uile of weakness and misery,” 
a judgment which is entirely false ; and in accordance wilJi 
this doctrine, he makes the empire, which is his proper subject , 
merely a string for connecting great movements wJiicIi aflccteil 
it, such as the Saracen conquests, the Crusades, the Mongol 
invasions, the Turkish conquests. He failed to bring out th(^ 
momentous fact that up to the 12th century the empire was the 
bulwark of Europe against the. East, nor did he appreciate its 
importance in preserving the, heritage of Cin^ek eivili/ation. 
He compressed into a single chapter the donuistic history and 
policy of the emperors from the son of Heraclius to Isaac Angelus; 
and did no justice to the remarkable ability and the indefatigable 
industry shown in the service of the stale by most of the Mjvereigns 
from Leo III. to Basil II. He did not penetrate into the deeper 
causes underlying the revolutions and palace intrigues. Ilis 
eye rested only on superficial characteristics which have served 
to associate the name “ Byzantine ” with treachery, cruelty, 
bigotry and decadence. It was reserved for Finlay to depict, 
with greater knowledge and a juster perception, the lights ancl 
shades of Byzantine history. Thus tlie later part of the Decline 
and Fall, while the narrative of certain episodes will always 
be read with profit, does not convey a true idea of the history of 
the empire or of its significance in the liistory of Europe. It 
must be added that the pages on the .Slavonic peoples and their 
relations to the empire are conspicuously insufheient ; but it 
must bo taken into account that it was not till mam^ years after 
Gibbon’s death that Slavonic history begun to receive due 
attention, in consequence of the rise of competent scholars 
lunong tlie Slavs themselves. 

The most famous chapters of tlie Decline and Fall are the 


fifteenth and sixteenth, in which the historian traces the early 
progress of Christianity and the policy of the Roman government 
towards it. The flavour of these chapters is due to the irony 
which Gibbon has employed with consummate ai t and felicity. 
There was a practical motive for using tliis weapon. An attack 
on Christianity laid a writer open to prosecution and penalties 
under the statutes of the realm (<) and 10 William HI. c. 22, 
still unrepcalcd). Gibbon's stylistic artifice both averted the 
peril of prosecution and rendered the attack more telling. In 
Ids Autobiography he allegt*s that he Icarm d from tlie Provincial 
Letters of Pascal “ to manage the weapon of grave and tempiTaU* 
irony, even on subjects of ecclesiastical solemnity.” It is not 
easy, however, to perceive much resernlilance between tlie 
nietbod of Pascal and that of (iibbon, though in jiarticular 
piissages we may discover the influence w'hii h Gibbon acknow- 
ledges. For instance, the w'ell-knowii description (in cJiap. 
xlvii.) of the preposition “ in ” occurring in a theological dogma 
as a “ momentous particle which the memory rather than tlic 
understanding must retain ” is taken directly from the first 
Provincial Letter. Tlie main points in the general conclusions 
of these chapters have been borne out by subsequent research. 
'The account of the causes of the expansion of Ghristianity is 
chiefly to criticized for its omissions. There were a miiuhei 
ol important conlrihutory conditions (enumerated in llarnack's 
Mission mid Aushreitung de\' ('hnsirntnn/s) w'hici: (ribbon did 
not take into account, lie rightly *nsisted on the facilities of 
cominunii'atiou created by the Roman empire, hut did not 
emjihasize the diffusion of Judaism. And he did not realizi' 
11 h‘ importance of the kinship lictwecn Lfirislian doctriia* and 
Hellenistic syncretism, whuh luflpcd to pnnnotc the rcci-ption 
of Cliristianily. He was ignorant id' another fact of great 
importance (which has only in recent yt.‘ars been fully apprei'iatcd 
through the rcsi-arches of F. Gumont), the wide difTiision of tlic 
Mithraic religion and 1h(* close analogies licdANecn its doctrines 
and those of (‘hristiaiiity. Tu regaid to the allitmle of the 
Rianan government towards the CJiristian religion, tlnae are 
questions still sub judice ; but (iibbon had tlie miTit of r(‘during 
the number (»f martyrs within probable limits. 

Gibbon’s verdict 011 the history of the middle ages is contained 
in the famous sentence, “ I have described the triumph ol 
Viarharisrn and religion.’’ It is important to understand clearly 
the criterion which he applied ; it is frequently inisapjirehendcd. 
He w^iis a son of tlic i8lii century ; he had studied with sym- 
pathy Locke and Monlestjuieu ; no one aj>preciate(l more keenly 
than lie did political liberty and the freedom of an jLiiglislinian. 
'rills is illustrated by his love of Sw'itzerhnul, his intense mteresL 
in the fortunes of that country, his design of writing “ 'I'lu* 
History of the Liberty of thti Swiss ” — a theme, he says “ from 
which the dullest stranger would catcli fire.’’ Such views aial 
sentiments are incompatible with the i«lea]ization of a benevoU'ut 
despotism. Vet in this matter (ribbon has been grossly misappre- 
hended and misrepresented. For instance, Mirabeaii w^rote ihu^ 
to Sir Samuel Romilly : “ I have never been abk* to read the 
W'ork of Mr Gibbon without being astounded that it slioulcl evei 
have been written in Ivnglish ; or without lieing tempted to turn 
to the author and say, ‘ You an Knglishman ? \o, iiuJcecl.’ 

'Phat admiration for an empire of more than 1 wo hundred millions 
of men, wiiere not one had tlie right to call himself fre<* ; that 
effeminate philosophy which has more firaisc lor luxury and 
pleasures than for all the virtues ; that style always elegant and 
never energetic, reveal at the nuist the elector of Hanover's slave.” 
This criticism is based on a perverse misreading of the liistorian’s 
observations on the age of 'I'rajan, Hadrian anrl ‘he Antonine.s. 
lie enlarges, as it was his business to do, on the tranquillity and 
prosperity of the t*rnpire in that period, but he dtx^s not fail to 
place his finger on the w^ant ol political liberty as a fatal defect. 
He points out that under this benevolent despotism, though men 
might be happy, their iiappiness was unstable, because^ it de- 
pended on the character of a single man ; and the highest praise 
he can give to those virtuous princes is that they “ deserx^ed the 
honour of restoring the republic, had the Romans of theii days 
been capable of a rational freedom.” 'Ihe criterion by which 
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Gibbon judged civilization and progress was the measure in which 
the happiness of men is secured, and of that happiness he con- 
sidered political freedom an essential condition. He was essenti- 
ally humane ; and it is worthy of notice that he was in favour of 
the abolition of slavery, while humane men like his friend Lord 
Sheffield, Dr Johnson and Doswell were opposed to the anti- 
slavery movement. 

liiBi.iooRAPHY. — Of the original quarto t'ditiou of The Decline 
and Tall, vol. i. appeared, as has already been slated, in 1770, vols. 

II. and iii. in 1781 and vols. iv -vi. (inscribed to Lord North) in 7788. 
In later editions vol. i. was considerably altered liy the author; 
the others hardly at all. 1'lie number of modern reprints has been 
very considm'able. For many years the most important and valuable 
Knglish edition was that ol Milman {183(1 and 1845), which was 
I'cissued with many critical additions by i)r W. Smith (8 vols. 8vo, 
1854 and 1872). This has now been superseded by the edition, 
with copious notes, by Professor J. H. Ihiry (7 vols. 8vo, 189O- 
itpo). 1 ‘he edition m 6ohn's Britisli Classics (7 vols., 1853) deserves 
mention. See also the essay on Gilibon in Sir Spencer Walpole's 
lissavs and Biographies (1907). As a curiosity <»l literature Bowdl<*r‘s 
edition, “ adapted to the use of families and young ])er.sons,” by the 
expurgation of " the indecent expressions and all allusions of an 
improper tendency" '* (5 vols. 8vo, 1825), may b(‘ noticed. Tlie 
Frencli translation of Le ('lerc do Sejitehenes, continued by De- 
ineunier, Poulard and t'antwell (1788 1705), has been frequently 
lepniited in France. It seems to be ceil.un tiuil the portion usually 
attributed to Septchenes was, m ]>art at least, the woik of his dis- 
tinguished piqiil, Louis XVI. A new edition of the eompJeto trans- 
lation, prefaced liy a hdter on (iihbori’s lile and character, from the 
pen ot Siiiird, and annotated bv Guizot, appeared m 1812 (and again 
m 1828). I'liere are at least two (iermaii Ir.iiislations of The Deiliiir 
and Tall, oiu* by Weiu'k, Scbreitei and Beck (i 805-1807), and a 
second by Johann C. Sporscliil (1837, iu*w ed. 1802). The Italian 
tianslation (alluded to l>v (iibboii lumself) was, along with Spedalieii’.s 
( 'onpntanioney rejirmted at Milan 111 1823. riiere is a Kus.sian trans- 
lalioii by .Neviedomski (7 jiarls, Moscow, i883 i88(>), and an Hun- 
garian version of cc. 1-38 by K. IJegyessy (Pest, 1808 ■ 1 8f)(>). 
Gibbon's M is( eilaneous ll'er/fv, with Memoirs of his Life and \Vritin(^s, 
iom posed by himself ; illustrated from his Lcttei s, with ouasiouat Sotes 
and Narratire, published hy Lord Shellield in two volumes m 17<K>, 
lias lieeii often re])rinted. 'Hie ness edition in fiv<‘ volunu^s (1814) 
eoutamed some juvviously unpul)lished matter, and in particular tin* j 
Iragmeiit on the re\oliitions of Switz(‘iiand. A Fnmch translation 
ol tli(‘ Mi'>( eilaneous IWnhs liy Mangne appeared at Paris m 1708. 
'riuu'e IS also a (aTinau tiaiislaiion (Leipzig, 1801). It may be added 
that a sj)e( lal liauslati<m ol tlie chapter on Roman Law {Gibbon’s 
histonsdie Thnsidif des rbmisdten Bedits) was pulilished by Hugo 
tit (ibttmgen m iH3(», and has frecpiently been used as a text-book in 
liermau universities. 'Hiis chajiter has also appeared in J'oli.sh 
(('raiow, 1844) and Cireek (.Mhens, 1840). Tlie centimary ot 
(iibbon's de,illi was celebrated m iS()4 under llie auspices of the 
Royal Historical Society : l*roieedinp,s of the Gibbon Commemoration 
i 7 (, 4 ' 1 «‘M» 1 >y R. II. T. Ball (1895). (J. B. B.) 

GIBBON, the collective title of the smaller man-like apes 
of the Intlo-Maliiy countrie.s, all of which may he ineduded in 
the single genus Hylohates. Till recently these apes have been 
generally included in the same family {Siwiidae) with the 
ehitnpan/ee, gorilla and orang-utan, hut tliey are now' regarded 
by several naturalists as representing a family by theni.selves — 
the Hylohatidae. One of the distinctive features of this family 
is the presence of small naked callosities on the buttocks ; 
another being a difference in the number of vertebrae and ribs 
as compared w'ith those of the Simiidae. The extreme length 
of the liml.vs and the absence of a tail are other features of these 
small apes, which are thoroughly arboreal in their habits, and 
make the woods resound with their unearthly cries at night. 
In agility they are unsurpassed ; in fact they are stated to be so 
swiit in their movements as to be able to capture birds on the 
wing with their pilws. When they descend to the ground -which 
they must often do in order to obtain water - they frequently 
walk in the upright posture, either with the hands crossed behind 
the neck, or with the knuckles resting on the ground. Their 
usual food eon.sists ol leaves and fruits. Gibbons may be divided 
into two groups, the one represented by the siamang, Hylohates 
(Symphalan^us) symlactylus, of Sumatra and the Malay Peninsula, 
and tlte other by a number of closely allied species. The union 
of the index and middle fingers by means of a web extending 
.IS far as the terminal joints is the distinctive feature of the 
siamang, which is the largest of the group, and black in colour 
with a white frontal band. Black or puce-grey is the prevailing 
colour in the second group, of which the hulock (//. hulock) of 


2\ssam, H, lar of Arakan and Pegu, //. enlelloides of Tenasserim 
(fig.), and H. agilis of Sumatra are well-known representatives. 
A female of the Hainan gibbon (//. hainanus) in confinement 
cimnged from uniform sooty-black (without the white frontal 



The TeaassiM im (.iihbon {Hylohates cntelloides). 


band of the black phase of the hulock) to puce-grey; hut il is 
probable that this was only an individual, or at most a sexual, 
peculiarity. The range of the genus extends from the southern 
bank of tlie Bramapiitra in Assam to southern C'hlna, the Malav 
Peninsula, Java, Sumatra and Borneo. (K. L.*) 

GIBBONS, GRINLING (1648-1721), English wood-carver, 
was born in 1648, according to some authorities ol Dutcli parents 
at Rotterdam, and according to others of English parents at 
London. By the former he is said to have come to London aftci 
the great fire in 1666. He early displayed great cleverness and 
ingenuity in his art, on the strength of which he was recommended 
hy Evelyn to Gharles IL, who employed him in the execution 
both of statuary and of ornamental carving in wood. Jn the 
early part of the i8th century he worked for Sir C'liristoplier 
Wren. Jn statuary one of his principal works is a life-size bron/t* 
statue in the court of Whitehall, representing Janies IJ. in the 
dress of a Roman emperor, and he also designed the base of the 
statue of Charles 1 . at Charing Cross. It is, how'ev er, chiefly as 
a .sculptor in wood that lie is famous. He was employed to 
execute the ornamental carving for the chapel at W'indsor, the 
foliage and festoons in the choir of St Paul's, the baptismal fonts 
in St James’s, and an immense quantity of ornamental work 
at Burleigh, Chatsworth, and other aristocratic mansions The 
finest of all his productions in this style is believed to be the 
ceiling which he devised for a room at Pelworth. liis subjects 
are chiefly birds, flowers, foliage, fruit and lace, and many of 
his works, for delicacy and elaboration of details, and truthfulness 
of imitation, have never been surpassed. He, however, some- 
times wasted his ingenuity on trifling subjects ; many of his 
flowers used to move on their stems like their natural prototypes 
W'hen shaken by a breeze. In 7714 Gibbons w^as appointed 
master carv er in wood to C^eorge f. He died at London on the 
3rd of August 1721. 

GIBBONS, JAMES (1834-^ ), American Roman Catholii' 

cardinal and archbisliop, was horn in Baltimore, Maryland, 
on the 23rd of July 1834, and was educated at St Charles College. 
’ Ellicott City, M.irvland, and St Mary’s Seminary, Baltimore, 
: where he finished his theological training and was ordained priest 
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on the 30th of June 1861. After a short time spent on the GIBBS, JOSIAH WILLARD (1839-1Q03), American mathe- 
missions of Baltimore, he was called to be secretary to Arch- matical physicist, the fourth child and only" son of J osiah Willard 
bishop Martin J. Spalding and assistant at the cathedral. When Gibbs (1790-1861), who was professor of sacred literature in 
in 1866 the Second Plenary Council of Baltimore considered the Vale Divinity School from 1824 till his death, was horn at New 
matter of new diocesan developments, he was selected to organize Haven on the 11th ol February 1839. Entering Vale (ollege 
the new Vicariate Apostolic of North Carolina ; and was con- in 1854 he graduated in 1858, and continuing his studies there 
secrated bishop in August 1868. During the four successful years was appointed tutor in 1863. He taught Latin in the first two 
spent in North Carolina he wrote, for the benefit of his mission years, and natural philosophy in the third. He then went to 

work. The Faith of our Fathers, a brief presentation of the Europe, studying in Paris in 1866-1867, in Berlin in 1867 and 

doctrines of the Roman Catholic Church, especially intended to in Heidelberg in 1868. Returning to New Haven in i86g, he 
reach Protestants ; the book passed through more than forty was appointed professor of mathematical physics in Vale ('ollege 
editions in America and about seventy in England, and an in 1871, and held that position till his death, which occurred at 
answer was made to it in Faith of our Forefathers (1879), by New Haven on the 28th of April 1903. Hi.s first iDiitributions 
Edward J. Stearns, (libbons was transferred to the sec of to mathematical physics were two papers ])ublished in 1S73 in 
Richmond, Virginia, in 1872, and in 1877 was made coadjutor, the TrausactUws of the Connecticut Ac'adeiny on “ (iraphical 
with the right of succession, to the Archbishop (James R. Bay ley) Methods in the Thermodynamics of Fluids,” and ‘‘Method o1 
of Baltimore. In October of the same \ ear he siu'ceeded to tlie Geonu trical Representation of the Thermodynamic Propertits 
archbishopric. l*ope Leo XTIl. in 1883 selected him to preside 1 of Substances by means of Surfaces.” His ru‘\t and most im- 

over the Third Plenary Council in Baltimore (1884), and on the j portant publication was his famous pajier ‘‘ On the JOquilibrium 

30th of June 1886 created him a cardinal priest, with the tith^ • of Heterogeneous Substanct‘s ” (in two parts, 1876 and 1878), 
of Santa Maria Trastevere. His simplicity of life, foresight j which, it has been said, founded a new department of chcmiical 
and prudence made him a pxOW'er in the church. Thoroughly : science that is becoming comparable in importance to that created 
.Vmerican, and a lover of the people, he greatly altered the atti . by Lavoisier, 'iliis w'ork was translated int(» (icrman by 
tilde of the Roman ('atholic ('hurch toward the Knights of Labor . Ostwald (vvlio styled its author the “ lounder ol chemical 
and other labour organizations, and his public utterances dis- energetics ”) in i8()i and into French by H. le ChateliiT in 
played the true instincts of a popular leader. He contributed 1899. In 1881 and 188.4 he printed .S{)me notes on the elements 
lre(]iiently to periodicals, but as an author is known principally of vector analysis for the use of his students ; these were never 
1)\' his works on religious subjects, including Our Christian formally published, but they fornu'd the basis ot a text-book on 
lieritafff (1889) and The Ambassador of Christ (1896). For! ////f/Zy.sv.s which w'as published by his pupil, K. B. Wilson, 


many years an ardent advocate of the establishment of a | 
( atholic university, at the Third Plenary ('oiiiK'il of Baltimore ^ 
(1884) he saw the realization of his desires in the establi.sh- 
nient of the Gatholic' University of America at W ashington, of 


in 1901. Between 1882 and 1889 a .series ot papers on (ertain 
points in the el(*ctromagnetic theory of light and its relation to 
the various elastic solid theories appeared in the Amcruan 
JournaJ of Science, and his last work, Elementary Principles in 


which he became first chancellor and president of the board ; Statistical Mechanics, was issued in 1902. 'Phe name of W illard 
of trustees. 1 Gibbs, who was the most distinguished American mathcmalii'al 


GIBBONS, ORLANDO (1583- 1625), English musical compo.ser, | phy.>icist of his day, is e.specially a.ssociated with the ” J*ha.se 
was the most illustrious of a family of musicians all more or . Rule,” of which .some acTount wdll be found in thi‘ article 


less able. We know of at least three generations, for Orlando’s i ]^nkr(;kti( S. In 1901 the ('opley medal ol the Royal Society 


father, William (Jibbons, having been one of the waits of ('am- 
bridge, may be assumed to have acf|uired some proficiency in 
1 he art. His three sons and at least one of his grandsons inherited 
and further developed his talent. The eldest, Edward, was made 
bachelor of music at Cambridge, and successively held important 
musical appointments at the cathedrals of Bristol and iCxeter ; 
Ellis, the second son, was organist of Salisbury cathedral, and 
is the composer of two madrigals in the collection know'n as the 
The Triumphs of Oriana. Orlando Gibbons, the youngest and 
by far the most celebrated of the brothers, was born at Qmibridge 
in 1583. Where and under whom he studied is not known, but 
in his twenty'-first year he was sufficiently acKanced and cele- 
brated to receive the important post of organist of the Uhapel 
Royal. His first published composition “ Fantasies in three 
parts, composed for viols,” appeared in 1610. It seems to have 
been the first piece of music printed in England from engraved 
plates, or ‘‘ cut in copper, the like not heretofore extant.” In 
1622 he was created doctor of music by the university of Oxford. 
For this occasion he c(jmposed an anthem for eight parts, O clap 
your Hands, still extant. In the following year he l^ccame 
organist of W’estminster Abbey. (Orlando Gibbons died before 
the beginning of the civil war, or it may be supposed that, like 
his eldest brother, he would have been a staunch royalist. In 
a different sense, however, he died in the cause of his master ; 
for having be(‘n summoned to Canterbury to produce a com- 
position written in celebration of ('harles’s marriage, he there 
fell a victim to smallpox on the 5th of June 1625. 

For a full list of his cotii])Ositions, sec Grove’s ])icti<mafy of Music. 
His portrait may be tound in Hawkins's well-known Ihstory. His 
\ ocal pieces, madrigals, mol el .s, canons, are admirable, and 

prove him to have been a great master of pure polyphony. W'e 
have also some specimens of Ins instrumental music, sucli as the* six 
]ueces lor the virginals ]>ubhslied in Parthenia, a colh-ction of in- 
strumental mu.sic produced by Gibbons in conjunction with Dr Bull 
and Byrd. 


of London was awarded him as being “ the first to apply the 
second law of thermodynamics to the exhaustive dLscussion 
of the relation between chemical, electrical and thermal energy 
and capacity for external work.” 

A biograjiliical sketch w’lll bi* found in liis colli-cteil >nit‘uliln 
Piipets (2 \ols., ii^oO). 

GIBBS, OLIVER WOLCOTT (1822-1908), American chemist, 
was born at New York on the 2ist of February 1822. ilis 
father, Colonel (ieorge Gibbs, was an ardent mineralogist ; the 
mineral gibbsite was named after him, and hi.s c(.llcction was 
fiimlly bought by Vale (.'ollege. Entering (’olund)ia ('ollege 
in 1837, AVoh'ott (the Oliver he droppi'd at an early dale) 
graduated in 1841, and, having assisted Robert Hare at Bcnn- 
syivania University for several months, hi next entered the 
('ollege of Physic'ians and Surgeons in New \'ork, ijualifying a.s 
a doi tor of medii ine in 1845. Lea\ing America he studied in 
Germany with K. 1 \ Rammclslicrg, H. Rose and J. von Liebig, 
and in Paris with A. Laurent, J. B. Jhiinas, and H. V. Regnault, 
returning in 1848 In 1848 he became proie.s.sor of chemistry 
at the Free .Xcademy, now' the Uolkge of the ('ity ol New York, 
and in 1863 hi* obtained the Rumford prule.s.sorship in Har\'aril 
University, a post retained until his retirement in 1887 as jiro- 
fes.sor emeritus. He died on the ()th of December 1908. Gibbs’ 
researclu*s were mainly in analytical and inorganic ^hemistrx , 
the cobaltamniines, platinum metals and complex acids being 
e.specially inve.stigated. He was an excellent teacher, and 
contributed many articles to scientific journals. 

See tlio lMi‘morKil I..ft’lurr liy F W'. Clarkr m tin*./ f 
p. 1299. 

GIBEON, a town in Palestine whose inhabit ant.^ wrested a 
truce from Joshua by a trick (Josh, ix., x.) : when* the champions 
of David fought tho.se of Ish-bo.shelh (2 .Sam. ii. 12-32) ; where 
Joab murdered Arna.sa {ih. xx. 8-10) ; and where jolianan went 
against Jshmael to avenge the murder of Gcdaliah (Jer \li. t.^). 



938 GIBEONITES— GIBRALTAR 


Here was an important high place (i ICings iii. 4) where for a 
time the tabernacle was deposited (2 Chron. i. 3). The present 
name is El- Jib \ this is a small village about 5 m. N.W. of 
Jerusalem, standing on an isolated hill above a flat com valley. 
The village is famous for its springs, and the reputation seems 
ancient (cf. 2 Sam. ii. 13; Jcr. xli. 32). The principal spring 
issues from under a cliff on the south-east side of the hill, and 
the water runs to a reservoir lower down. The sides of the 
hill are rocky, and remarkable for the regular stratification 
of the limestone, which gives the hill at a distance the appear- 
ance of being terraced. Scattered olive groves surround the 
place. (R. A. S. M.) 

GIBEONITES, the inhabitants of Gibeon, an Amorite or 
Hivitc stronghold, the modern Kl-Jib, 5 m. N.W. from Jerusalem. 
According to Joshua xviii. 25 it was one of the cities of Benjamin. 
When the israelites, under Joshua, invaded Canaan, the 
Gibeonites by a crafty ruse escaped the late of Jericho and Ai 
and s<*ciired protection from the invaders (Joshua ix.). Cheyne 
thinks this story the attempt of a later age to explain the long 
independence of Gibeon and the use of the Gibeonites as slaves 
in Solomon’s temple. An attempt on the part of Saul to exter- 
minate tlie clan is mentioned in 2 Sam. xxi., and this slaughter 
may p(jssil)ly l)c identihed with tlit‘ massacre at Nob recorded 
in 1 Sam. xxii. 17-U} (see Knew Bih. col. 1717). The place is 
also associated with the murders of Asahel (2 Sam. ii. 12), Aniasa 
(2 Sam. XX. K) and Gedaliah (Jcr. xli. 12), and with the wrathful 
intervention of \’:ihweh referred to by Isaiah (xxviii. 21), which 
we may identify with the memorable victory of David over the 
Philistines ret-orded in 2 Sam. v. 25 (reading Gibeon for Geba). 
Gibeon w'as tlie scat of an old Canaanitish sanctuary afterwards 
us(‘cl by the Israelites ; it was here tliat Solomon, immediately 
after his (oronation, went to consult the oracles and had the 
dream in whic'h he cho.se the gift of wisdom (i Rings iii.). 

GIBRALTAR, a llritish fortress and crown colony at the 
western entrance to the Mediterranean. The whole territorv is 
ratlK'r less tlian 3 rn. in length from north to south and varies in 
wi<llh from 1 to ? m. Gibraltar is called after I’ariq (or Tarik) 
ben Zaid, its name being a corruption of Jebel Tariq (Mount 
Tari(i). Tari(] invaded Andalusia in A.n. 71 1 with an anny of 
1 2,000 Arabs and Berbers, and in the last days of July of that year 
destroyed the (Jothie power in a three days’ fight on the banks of 
the river Guaclalete near where Jerez de la Frontcra now stands. 
In order to secure his communications with Africa he ordered 
the building of a strong castle upini the Koek, known to the 
Romans as Mons (!alpe. This work, begun in the year of the great 
battle, was t'ompleted in 742. It covered a wide area, reaching 
from the shores of the bay to a point half-way up the north- 
western sl(^pe of the rock ; here the keep), a massive square 
tower, still stands and is known as the Moorish castle, 

'fhe Rock itself is about 2^ m. in length, and at its northern end 
rises almost perpendicularly from the strip of flat sandy ground 
which (’onneets it with the Spanish mainland. At the north end, 
on the crest of the Rock 1200 ft. above sea-level, is the Rock 
gnn, famous in the great siege. Some six furlongs to the south 
the signal station (1255 ft.), through whi('h the names and 
messages of passing ships are cabletl to all parts ol the world. 
Rather loss than } m. south of the signal station is O’Hara’s 
'lower ( 1408 ft .), the highest point of the rock. South of OTiara’s 
Tower the ground falls steeply to Windmill Hill, a fairly even 
surface about i of a sq^ m. in area, and sUiping from 400 to 300 ft. 
above the sea- level. South of Windmill Hill are Europa Flats, 
a wall-like (diff 200 ft. or more in height dividing them. Europa 
Flats, sloping south, end in cliffs 50 ft. high, which at and around 
iuiropa Point plunge straight down into deepi water. ICuropa 
Point is the most southern point of the Rock, and is disUint 
1 1 J nautical miles from the opposite African coast. On Europa 
Point is the lighthouse in s"’ 21' W. and 36"" 6' 30" N. On the 
Mediterranean side the Rock is almost as steep and inacce.ssible 
as it is from the north. P»dt)w the signal station, at the edge of 
the Mediterranean, lies Catalan Bay , wh(Te there is a little village 
chiefly inhabited by fishermen and others who make their 
living upon the waters ; but Catalan Bay can only be approached 


by land from the north or by a tunnel through the Rock from the 
dockyard ; from Catalan Bay to Europa Point the way is barred 
by impassable cliffs. On the west side of the Rock the slopes are less 
steep, esp)ecially as they near the sea, and on this side lie the town, 
the Alameda or public gardens, the barracks and the dockyard. 

Geology.-- The rock of GibralUir consists, for the most part, of 
pale grey limestone of compact and sometimes crystalline structure, 
generally stratified but in places app)arently amorphous. Above the 
limestone are found layers of dark grey-blue sh€ale.s with intercalated 
beds of grit, mudstone and limestone. Botli limestone and shales 
are of the Lower Jurassic age. Professors A. C. Ramsay and James 
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GeikH* {Quailcrly Jounml of the Geological Soiicty, London, .August 
1878) toiirid also in tlic supieiTicial formations of the Rock various 
features ot interest to the students of Pleistocene geology, including 
massive accuinulalioiis of Imifstone lireccia or agglomerate, bone 
breccias, deposits of calcareous sandstout*, laised beaches and loose 
sands. The oldest of these superficial iornuitions is the limestone 
breccia of Buena Vista, devoid of fossils and apparently formed 
untler the stress of hard frosts, indicating conditions of climate ol 
great seventy. To account for frosts like these, it is suggested that 
the surface of the Rock must have been raised to an tdevation much 
greater than its present hciglit. In that case Europe and Africa 
would proliably have been connected by tin isthmus acro.ss some part 
ol the jirescnt site of 1 he Straits, and there would have been a wider 
area of low ground round the bii.se of the Rock. The low' ground at 
this, and probably at a later period, must have been clothed witli a 
rich vegetation, necessiwy’ for the support of a varied mammalian 
fauna, w hose remains have been found in the Genista caves. After 
this there would seem to have been a .subsidence to a depth of .some 
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700 ft. below the existing level. This would account for the ledges 
and platforms wliich have been formed by erosion of the sea high 
above the present sea-level, and for the deposits of calcareous sand- 
stone containing sea shells of existing Mediterranean species. 
The extent of some of these eroded ledges shows that pauses of long 
duration intervened between the periods of depression. The Rock 
seems after this to have been raised to a level considitrably above 
that at whicli it now stands ; Europe and Alrica would then again 
have been united. At a later date still the Rock .sank once mo»*e to 
its present level. 

Many caves, .some of lliem of great t*xtent, penetrate the interior 
of the rock ; the best known ot these are the Genista and St Michael’s 
caves. St Michaers cav(\ about 1 100 ft. above sea-level at its mouth, 
slopes rapidly down and extends over 400 ft. into the Rock ; its 
extreme limits have not, however, been hilly explored. It consists 
of a .series of five or more chambers of considerable extent, connected 
by narrow and crooked passages. The outermost cave is 70 It. in 
height and 200 in length, with massive ]ullars oJ stalactite reachmg 
tiom roof to floor. Tlie second cave. w«is named the Victoria cavt‘ 
by its discoverer ('aptain Brome ; beyond lhe.se arc three caves 
known as tlie T.eononi caves. “ Nothing,” writes Captain Brome, 
” can excei‘d the, beauty of the stalaeliti's ; they form clusters ol 
(‘very imaginable shape* .statuettes, pillar.s, ioliages, figures, ” and 
he atlds tliat American visitors have admitted that even the Mammoth 
cave itself could not rival the.se giant stalactites in ]ncUire.S(iue beaut y. 

The mammalian remains of the Genista cave hav«* been described 
by G. Busk (“ Quaternar)' Fauna of Gibraltar ” m J'rans. nf Zool. 
Soc. vol. X. p. 2, 1877). 'they were toimd to contain reinauis ot a 
liear, probably Ursus fossilts ol Goldtush ; ol a hyena, //. croiuta or 
spelai‘a \ ol cats varying from a leopaul to a wild cat in size ; ot a 
rlunoceros, r('S(‘mbling in .species remains lound m the 'lluime.s 
valley ; two forms ol ibex ; the hare and ralibil. No trace has 
l)een lound a.s yel ol Uhnuncios ti(ho]iuitby ot I 'rsus spelaeus or of the 
reindeer ; and ol the elephant only a molar tooth ol lUephaa autiquus. 

J'urtlier details may lie lound m tht‘ QuarUn/v of Gcal. Soc 

(James Smith of Jordaiiliill), vol u and in vol xxi. {Fitssil Ctoiicut^ 
of the Gemsta Cave, G. Busk and Hugh Falconer ; reprmti'd m 
Palaeontoln^irat Merlins, H. b'.ilrouer, f.ondon, 180S). 

J'l(na, -The up])er part ol the Rot.k is in .sumnier burnt up am I 
brown, but aUer the fir.st autumn rams and during the wmter, 
spring ami early summer, it abounds in wild llowiTs and shrubs. 
In the ])ublic and other gardens on the lower ground, wIktc* there 
IS a greater depth ol soil, the vc'getation is liiMiriant and is onlv 
limited by the supply ol water available Jor summer iirigation. 
Dr K. F. ivelaart [Fhita Calpetists, f.ondon, enumerates mon' 

than four hundred varieties of jdants ,i.nd ferus indigenous to 
Gibraltar, and about fifty mote winch have been introduced from 
abroad. Of the former .1, lew are .said to be species ])eculi.i,r to the 
Rock. 'I‘lie slone-june and wild-ohve are perhaps the only tr(*es 
lound growing in a. na,tural state. Tu tJie public and private gardens 
and by the roadside may be seen th<’ ])<‘p])er tree, the ])laiie, the while 
popla.r, the acacia, the bella soinbra ( /Viv/e/rtt ta itunia), the eucalyptus 
or blue gum tree, and palms ot different species ; and, ol truit trees, 
the oiange, lemon, lig, pomegranate, loquat and almond. 'I'ln* aloe, 
flowi i ing .i,loe and prickly pear are common, and 011 the eastern side ol 
the Rock the jialniitoordwarl palm {Chaniat topshumili^) isabundant 

I'aanu. 1'he l.iuiia ot Gibraltar, from want ol space, is m-cessanlv 
scant V. The Barbary ajies, said to be the only wild monkeys m 
Eurojie, are still to be lound on the up])er pari ol the Rock, but in 
very reduced numbers ; about the beginning ol the 20th centurv 
loin or five only remained, which were said to be all females ; a 
young male, however, w'as bi ought from Africa Tin* l.isf male ol 
the otigiual stock, an old patnaieli, who had died .shortly liefore this, 
js believed to have killed and, it is said, eaten all the young ones. 
A .small variety of jugeon breeds lu the stei-p chtTs at the north end 
ol tlie Rock. A tew red-legged ])artndges, some rabbits, tw'o or three 
loxos and a badger or two will comidete the list. 

Climate, climate of Gibraltar is p](!a.sant and healthy, 
mild in winter, and only moderately hot in summer ; but the 
heat, though not excessive, is lasting. The three months of June, 
July and August arc almost always w'ithout rain, and it is not 
often that rain falls in the months of May and September. The 
first autumn rains, however, which sometimes begin in September, 
are usually heavy. Prom October to May the climate is for the 
most part delightful, warm sunshine prevailing, tempered by 
cool breezes ; the spells of bad weather, although blustering 
enough at times, are seldom of more than a few days’ duration. 
The thermometer in summer does not (dten reach 90'^ F. in the 
shade ; from 83"" to 85'' may be taken to be the average maximum 
for July and August, and these are the hottest months of the 
year. The average yearly rainfall is 34-4 in., and in fifty years 
from 1857 to 1906 the greatest recorded rainfall was 59*35 in., 
and the smallest 1675 in. The water-supply for drinking anti 
cooking purposes is almost wholly derived from rain-water 
stored chiefly in underground tank.s ; there are very few good 


wells. Many of the better class of houses have their own rain- 
water tanks, and there are large tanks belonging to the naval 
and military authorities. Large storage tanks luive been con- 
structed by the sanitary commissioners with specially prepared 
collecting areas high up the Rock. 'I'he collecting areas cover 16 
acres, and the storage tanks have a capacity of over six million 
gallons. The tanks are excavated in the solid rock, wlu'reby 
the water is kept in the dark and cool. A large quantity of 
brackish w'ater for flushing purposes and baths is pumped from 
the sandy flats of the north front on the Spanish side of tlie Rock. 

The Toien. — The modern town of Gibraltar is ol comparatively 
recent date, nearly all the older buildings having been destroyed 
during the great siege (1779-1783). The town lies, with most of 
its buildings crowded together, at the north-western corner of 
the Rock, and covers only about one-ninth part ot the whole 
area ; only a small part of it is on level ground, and those of its 
narrow streets and lanes which are at right angles to the line wall, 
or sea front, are for the most ])art, except at their western ends, 
little more than ramps or rough stairs lormed of rubble stones, 
contracting in places into stone steps. 

The public buildings jiresent ft'w, if any, features ot general 
iiitere.st. The ” C onvent ” rebuilt upon the remain.-; ol an old 
PVanciscan monastery is thc‘ official residence of the governf»r. 
The Anglican cathedral is a poor imitation oi Moorish archi 
tecture. The garrison library has excellent reading rooms and 
a large number of \ ()lumes of misct'llaneous inteiest. The civil 
hospital is a wellqdanned and roomy modern building. The court- 
house and t‘xchange buildings are suited to the needs ot the town. 
'I'he antiquary may here and there find the remains of a Moorish 
bath forming part of a stable, or fragments of a sculptured stone 
gateway bearing the arms ol ( astili* or ol Aragon built into the 
j wall of a modern barrack. In a small disused graves aril, neai 
I .Southport gate, lie buried a number of th(>.s(‘ who fell at Trafalgar. 
' 'Jo the south of the town are the Alameda parade and ganU’ns, 
' a lunatic asylum, the dockyard, graving dock.^ and the naval 
and military hospitals. 

Popitlatiou, 'I'he inliabitants of Gibraltar are of mixed race ; 
after the capture of the town by the British nearly the whole ol 
I the former Spanish [lopulation emigrated in a body and founded, 
’ 6 rn. away, tlie little town of San Roque. Most of the native 
j inhabitants are ol Italian or (icnoese descent ; there are also a 
: number of Malte.se, and between two and three thousand Jews. 
■' 'I'he Jews never intermarry with other races and lonn a distinct 
I .society of their own. 'I'he language ol the people is Sjianish, not 
very correctly si)()ken. English is learnt as a lonJgn language 
and is rarely, if ever, spoken by the people in tlicir own homes, 
(iihraltar being primarily a lortress and naval base, every 
effort, in view of war contingencies, is made by the authorities 
to prevent the natural increase of the population. Sanitary and 
building regulations, modelled upon English statutes designed 
with quite different objects, are administered with some ingenuity 
and not a little severity. In this way the house room available 
for the poorer classes is steadily reduced. 'I'he poor arc* thus 
being gradually pushed across the frontier into the neighhniiring 
Spanish town of f4i fanea dc la Goncepcion, itself a mere suburb 
of (iibraltar, who.se population, however, is nearly double that 
of the parent city. A large army of workers come daily Ironi 
“ the Lines into Gibraltar, returning at ” first evening gunfire 
.shortly after sun.stil, at which time the gates are clost'd and 
locked for the night. Aliens are not allow'cd to reside in (Gibraltar 
without a special permit, which must be renewed at short in- 
tervals. By an order in council, taking effect from November 
1900, the like di.sabililies were extended to Briti^h .subjects not 


previously resident. 
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The numbers of the population from causes whicii have been referred 
to are almost stationcary, showing a slight tendency to decrease. 
There are no available statistics later than those of a census taken 


Tlie money, weights and measures in legal use are British. Before 
1898 Spanish money only was in use. The great depreciation of the 
Spanish currency during the war with the United Slates led in 1898 


in I go I from which it ajnieared that the population then numbered I to tJie reintroduction oi British currency as the legal tender mone^' 

’ ' • '• — ^ I Qf Gibraltar. Notwithstanding this cliange the Spanish dollar still 

remains in current use ; much of the retail business of the town 
bemg done with persons resident in Spain, the dollar fully holds 
its owm. 


27,460, of whom the garrison and its families amounted to 6595. 
the civil population, being British subjects, to 17,818, and aliens 
resident under permits to ^(^ 7 . The latter are chiefly working men 
and domestic servants. 

Constitution . — Gibraltar is a crown coloiy. Of local govern- ; Harbour and h' ortifications.-- Qtxeat changes were made in the 
iiient properly so called there is none. There is a sanitary | defences of Gibraltar early in the 20th century. Guns of the 
commission which is vested with large powers of spending and i newest types rei3laced those of older patterns. The heavier 
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with the control of buildings and streets and other matters 
managed by local authorities in England. Its members are 
appointed by the governor. An appeal from their decisions, so 
far as they affect individuals, lies to the supreme court. Apart 
Irorn the garrison and civil officials there are comparatively 
few members of the Anglican ('hurch. The great majority of 
the people belong lo the ('hiirch of Rome. The Jews have 
four synagogues. Th(i Protestant dissenters have two places 
of worship, Pre.sbyterian and Wesleyan. Education is not 
compulsory for the civil population, but most of the children, if 
not all, receive a fair education in private or private aided 
s('hools. The number of the children on the rolls of the private 
and private aided .schools was in 1905: boys, 1504; girls, 1733: 
total 3237. 

Commt^rcc Except in respect ol .ilcoliolic luiuons .viul tobacco 
(•il)raUar Jias f)fi*n a five [)ort since tJic year 1705 a distimtion 
due, it is said, to the refusal ot a suitaii ol Moroico lo allow of miK'h- 
ueeded e.vjKirts fiom Morocco to (nbraltar d lull bbt rly of lra<le 
were not granted lo liis subjects During the great wars ot the 
liegiauing ot the igtli cciiturv Iradi* was most active in (iibraltai, 
and some Uugc lortunes w«Te made ; but tia.de on a large scale has 
almost disa))))eaird. .\t the ])omt ol contact of Uvo continents, 
on the direct line of ocisui trad<‘ with the far East, in regular steam 
communication with all the gn'ul ports ot Kurojn* and with North 
and South .‘\menca, (iihraltar, by its jiosition, is fitted to l»e a tiade 
centre ol the woild, luit the unrest and .susjiK ion engendered 111 
Morocco by the intrigues and designs ot the Euiop<*an powers, ami 
e\cessiv(‘ piotectne ilulies ,ui<l maladministration in Sp.iin, have 
done much to extinguish the li»id<' ol (hbralt.ir. 1'here aie, however, 
no trustworthy statist ic.s ol imports and exports. Before the yea.i 
1898 wine, beer and spirits were the only good.s which jiaid duty. In 
that y<‘ar a duty of id. jht II) was lor (he iir.st lime jnit upon 
tobiieco and produced / 1444 ; the duty was, however, in force only 
loi a part of the year ; m iStig the duty, at the .same rale, jiroduced 
In n>o2 the duty on toliacco was raised to 2d, per H) 
and produced j^2g,4iJ. In 11105 this thily produced ^be 

ehii't l)u.sini‘ss ol (iibraltai is the coaling of p.i.ssiug .steainer.s ; this 
gives work to several Ihousaml men. (ioods an* also landed lor re- 
ex]H)rt to Morocco, but the hulk of the Morocco trade, much of 
which tormerly came to Gihridtur, is now done by hues oi steamers 
tr.uhug to and fiom Moiocco direct lo British, ticrmaii or French 
j)orts Neaily all the Iresh meat consumed m (hbraltav comes from 
Morocco, also laige ipiantities ol poultry and eggs. \ fair amount ol 
retail business is dom* with the pa.s.senger.s of oce.iu steamers which 
call on their way to and trom tlie I*!ast and from North and South 
.Xiiu'i'ica 

'riie steam tonnage cl<*an’d aniiuallv siiici* 1884 is .shown in the 
lollowmg table ‘ 

1 ^’ea^l^ .\verage Bntisli. I'oieigii. , 'Potal. 


188 H 1885 
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i 89 () U)tU> 

1901 1905 
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1’he main sources of revemu* are (i.) dutu's ujion wme, .spirits, malt 
lupiors ;i.ml tobacco; (11.) port and h.Ltbour dues; (in.) ta\erii 
.Old other licences ; (iv.) jiost and telegrajih ; (v.) ground and 

otht‘r leiits ; (vi.) stamjis and miscellaneous. The returns before 
1S98 were matle in pe.st'tas (5 80 In the following talile 

tluMc ha\e been converteil into sterling at an avi ra'>,e ol exchange 
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pieces instead of being at or near the sea-level, are now 
high up, many of them on the crest line of the Rock ; their 
lateral range and fire area has thereby been greatly increased 
and their efficiency improved in combination with an elaborate 
system of range finding. 

With the completion of the new dockyartl works the value 
of Gibraltar us a naval base has greatly increased. It can now 
undertake all the ordinary repairs and coaling of a large fleet. 
There is an enclosed harbour in which a fleet can safely am hor 
secure from Ihtt attacks of torpedo boats. A mole, at first 
intended for commercial purposes, closes the north end of the 
new liurbour. The Admiralty, however, soon found that their 
needs had outgrown the first design and the so-called Commercial 
Mole has been taken over for naval purposes, plans for a new 
commercial mole being prepared. The funds for these extensive 
works were provided by the Naval Works J.oan Acts of 1895 
and subsequent years. 

The land space available for the purposes of docky^ard c.\ ten- 
sion being very’ limited, a space of about 64 acres was reclaimed 
from the sea in front of the Alameda and the road to Kosia ) 
some of the land r(;claimed w’as as much as 40 ft. under watei. 
The large quantity' of material required for this purpose was 
obtained by tunnelling the Roc'k from \\ . to 1 C and from quarries 
above ( atalan Bav v illage, to wbii'h aci ess was gained through 
the tunnel, 'fhe graving docks occaipy the dug-out site of the 
former New Afole Parade. There are three of these docks, 
850, 550 and 450 ft. in length respectively. 'The largest dock 
is divisible by a central caisson so that four ships can be docked 
at one time. The docks are all 95 ft. wide at the entrance with 
35.J ft. of water over the sills at low-w’ater .spring tides. 'J'hc 
pumping machinery can empty the largt'st dock, 105,000 tons 
of water, in five hours. There arc two w'orkshoji.s for the chief 
constructor's and chief engineer's departments, each 407 ft. long 
and 322 b.'-oad. b'or the staff captain's department and .stores 
there are buildings with 250,000 ft. of floor space. At the north 
end of the yard are the administrative offlci’s, sliiiways lor 
destroy’^ers, a slip for small craft, an ordnance wharf and a boat 
camber. The reclaimed area is faced with a wharf wall of con- 
crete blocks for an unbroken length ol t6oo ft. with 33 ft. of 
water alongside at low tide ; on this wharf are powerful sliears 
and cranes. 

The enclosed hariiour covets 440 acres, 250 of w’hich have a 
minimum depth of 30 ft. at low’ water. It is closed on the S. 
and S.W. by’ the New Mole (1400 ft.) and the New Mole extension 
(2700 ft.), together 4100 ft. ; on the W. by the Detached Mole 
(2720 ft.) and on the N. by the ('ommercial Mole. 

The New Mole, so called to distinguish it from the Old Mole 
and its later extension the Devil’s Tongue til the north end of 
the town, is said to have been begun by’ the Spaniards in 1620. 
It was successfully assaulted by landing parties from the British 
fleet under Sir George Rookc at the capture of Gibraltar by the 
British in 1704. It was extended at different times, and before 
the beginning of the new w'orks was 1400 ft. in length. 'I’hi 
New Mole, with its latest extension, has a width at top of 102 ft. 
It is formed of rublfle stone floated into position in barges. It 
has a continuous wharf w'all on the harliour side 
3500 ft. long, with water alongside 30 to 35 ft. deep. 
On the outer side coal is stacked in sheds extending 
nearly the whole length of the mole. 

7 'he Detached Mole is a vertical w’all formed of concrete 
blocks, each block weighing 28 tons. These blocks were 
built together on the sloping block sy’stem upon a rubble 
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foundation of stone deposited by barges and levelled by divers 
for the reception of the concrete blocks. 

The Commercial Mole is now chiefly used by the navy as a 
convenient wharf for destroyers. It encloses the harbour to 
the north and extends westward from the end of the Devil’s 
longue. At the end nearest the town arc large stcjrcs ; there is 
also a small wharf on its outer side which is used by the tenders 
of ocean steamers and by the small boats which ply to Algecinis. 

This mole is built of rubble, and at its western end it has an 
arm about r6oo ft. long running S. in the direction of the Detached 
Mole. Parallel with and inside the western arm are five jetties. 
'J'he jetties and western arm have extensive coal sheds and are 
faced w'ith a concrete wharf wall of a total length of 7000 ft. 
with 20 to 30 ft. of water alongside. The De\'irs Tongue was 
an extension of the Old Mole, constructed during the great siege 
1770-17X3 in order to bring a flanking fire to bear upon part of 
the Spanish lines. It ow’cs its name to the success with which 
it played its destined part, (1 1. M.*) 

Uisfory . — Gibraltar was known to the Oeek and Roman 
geographers as Calpe or Alybe, the two names being probably 
corruptions of the same local (perhaps Phoenician) word, 'rhe 
eminence on the African coast near ('euta which bears the 
modern English name of Apes' liill was then designated Abyla ; 
and ('alpe and .Abyla, at least according to an ancient and widely 
current interpretation, formed the renowned Pillars of Hercules 
{Herculis colt4miiat\ Tl/iaKAcors <rriJAa/), which for centuries 
w^ere the limits of enterprise to the seafaring peoples of the 
Mediterranean world. 'Fhe niililary historv of the Rock begins 
with its capture and fortification by 'Farki in 711. In 1309 
it was retaken by .Alonzo Perez de Chizman for Ferdinand IV. 
of Castile and Leon, who, in order to attract inhabitants to the 
spot, offered an asylum to thieves and murderers, and promised 
to levy no taxes on the import or export of goods. The attack 
of Ismail ben Ferez in J3J5 (2nd siege) was frustrated : but in 
1333 Vasco Perez dc Meyra, having allowed the toriilications 
and garrison to decay, was obliged to capitulate to Alahornet IV. 
(3rd siege) after a defence of five months. Alonzo’s attempts 
to recover possession (4th siege) were futile, though pertinacious 
and heroic ; but after his successful attack on Algeciras in 1344 
he was encouraged to try his fortune again at (iibraltar. In 
1349 he invested the Rock, but the siege (5th siege) was brought 
to an untimely close by his death in March 1350. The next or 
t)th siege resulted simply in the transference of the position from 
the hands of the king of Moiocco to those oi Vussef HI. of 
(iranada (1411), and the 7th, undertaken by the Spanish count ol 
Niebla, Enruiue de Guzman, proved fatal to the besieger and his 
forces (1435). In 1462, however, success attended ihc efforts 
of Alonzo dc Arcos (8th siege), and in August the Rock passed 
once more under Christian sway. The duke of Medina Sidonia, 
a powerful grandee who had assisted in its capture, was anxious 
to get possession of the fortress, and though Henry J^^ at fir.^t 
managed to maintain the claims of the crown, the duke ultimately 
made good his ambition by force of arms (9th siege), and in i46() 
the king was constrained to declare his son and his heirs perpetual 
governors of Gibraltar. In 1479 Ferdinand and Isabella made 
the second duke marquess of Gibraltar, and in 1492 the third 
duke, Don Juan, was reluctantly allowed to retain the fortress. 
At length in 1502 it was formally incorporated with the domains 
of the crown. Don Juan tried in 1506 to recover fio.ssession, 
and added a 10th to the list of sieges. Jn 1540 the garrison ha(l 
to defend itself against a much mijre formidable attack (iith 
siege) — the pirates of Algiers having determined to ret'o\er the 
Rock for Mahomet and themselves. 'J’he conflict was svvtrv, 
but resulted in the repulse of the besiegers. After this the 
Spaniards made great efforts to strengthen the place, and they 
succeeded so well that throughout Europe Gil)raltar was regarded 
as impregnable, the engineer Daniel Speckle (1536 15X9) being 
chiefly responsible for the design of the fortifications. 

(yibraltar was taken by the allied British and J.)utch forces, 
after a three days’ siege, on the 24th of July 1704 (sec .Spanish 
Succession, War of the). The capture was made, as the 
war was being fought, in the interests of ('harlcs. archduke of 


Austria, but Sir George Rooke (q.v,), the British admiral, on his 
own responsibility caused the British flag to be hoisted, and 
took possession in name of Queen Anne, whose government 
ratified the occupation. A great number of the inhabitants of the 
town of Gibraltar abandoned their homes rather than recognize 
the authority of the invadeis. ’Fhe Spaniards quickly assembled 
an army to recapture the place, and a new .siege opened in October 
1704 by troops of h ranee and .Spain under the marquess of 
Villadarias. The activity of the British admiral, Sir John Leake, 
and of the military governor. Prince (Jeorge of Hesse-Flarmstadt 
(who had commanded the land torc<‘s in July), rendered the 
efforts of the besiegcTs useless. A notid)le incident this sit‘g(‘ 
was the gallant attempt made by 500 chosen volunteers to surj)risc 
the garrison (31st of October), an attempt which, at first success- 
ful, in the end failed disiisirou.sly. hinallv, in April 1705 the 
French marshal de 'JVsse, who had replaced Villadarias, gave up 
the siege and retired. During the next twenty years there were 
endless negotiations for the peaceful surrender of tiie fortress, 
varied in 1720 by an abortive attempt at a ctn4l> de ntaifi, which 
was thwarted by the resourecfulncss of the go^'ernol of Minorca 
(Colonel Kane), who threw reinforcements and supplies into 
Gibraltar at the critical moment. In 1726 the Spaniards again 
appealed to arms. But the count of las 'rorr(‘s, who had the 
chiel command, succeeded no better than his predecessiws. The 
place had been slnngthcncd since 1705, and the delence oi 
the garrison undi-r Ihigadier ('layton, the lieutcnant“g()vprn{)r, 
Brigadier Kane of Minorca, and the governor, the earl of Port- 
more, who arrived with reinforcements, was so effective that the 
armistice of the 12th of Jiiik* practically put a close 10 the siege, 
though two years elapsed betore the general pacification ensued. 

Neither in the Wai of the.Austrian Succe.ssion nor in that of 1 762 
did Spain endeavour to besiege the rock, but the War oi American 
Indcpcmieiicc gave her bdter opportunities, and the siege of 
great siege of 1779 1783 is justly n‘ganled as one of aibraitar 
the most memorable sieges of history. The governor, (/ 779 - 
Cieneral Sir George Augustus Elliot (afterwards Lord 
Heathfield), was iniorrned from l^higlarul on the 9 th of July 1771} 
that hostilities had begun. A short naval (M'.gagement in the 
straits took place on the* i ith, and General Klliol made e\'(*r\ 
preparation for resistance. It was not, however, until the month 
of August that the Spaniards became threatening. The metimd 
of the besiegers aj)jjeared to he .siar\'ation, hut the interval 
between strained relations and war had been well empkn ed In 
the ships, and supplies were, for the time* at any rate, suffu ii nt. 
While the Spanish siege batteries were being constructed the 
fortress fired, and many useful artiller\' experiments were < arriid 
out by the garrison at this time and subsequently throughout the 
siege. On the 14th of November there tuok jilace a spirited naval 
action in which the privateer Buck," Captain iAigg, iorced her 
way into harbour. 'J’his was one oi manv such incidents, which 
u.sually arose from the attempts made from time to time I)y vessels 
to introduce supplies from 'Fangier and elsewhere. December 
1779, indeed, was a month of privation for the garrison, though 
of littl(! actual fighting. In January 1780, on tlie rumour of an 
approaching convo\', the price of foods “ fell more than two 
thirds," and Admiral Sir George Rodney won a great victory 
over I)e Langara and entered tlie harbour. Frince William 
Henry (afterwards King William R'.) strved on board the British 
fleet as a midshipman during this ('xpedition. Supplies and 
reinforcements were thrown into the fortress by Rodney, and the 
whole affair was managed with the greatest address both by tb^‘ 
home gin ernmcnt and the royal navy. " 'Fhe garrison," in spite 
of the scurvy, “ might now' be considered in a perfect slate of 
defence," says Drink water. 

On the 7th of June took place an attack by Spanish fireship.., 
w'hich w’cre successfully dealt witli by the naval force in the hay 
under Captain Lesley of II.M. frigate “Enterprise." Up to 
October the state of things within the fortress was much what it 
had been after Rodney’s success. “ The ennny's operations on 
the land side had been for many months so unimportant a.^ 
scarcely to merit our attention " (Drink water). .Scurw was, 
however, prevalent (.see Drinkwatcr, j). 121), and the suppl}' 
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(|uestion had again become acute. Though the enemy’s batteries 
did not open fire, the siege works steadily progressed, in spite 
of the fire from the fortress, and there were frequent small engage- 
ments at sea in which the English were not always successful. 
Imrther, the expulsion, with great harshness, of the English 
residents of Barbaiy^ territory put an end to a service of supply 
and information which had been of the greatest value to Elliot 
(January 1781). Three more months passed in forced inaction, 
which the garrison, stinted as it was,endured calmly. Then,on the 
12th of April 1781, on the arrival of a British relieving squadron 
under Admiral Darby, the whole of the Spanish batteries opened 
fire. Stort's were landed in the midst of a heavy bombardment, 
and much damage was done both to the fortifications and military 
buildings and to the town. At this time there was a good deal 
nf indiscipline in the garrison, with which General Elliot dealt 
severely. This was in the last degree necessary, for the liom- 
hiirdment continued up to the 1st of June, after which the rate 
of the enemy’s fire decreased to 500 rounds per day. By tlie 
1 2tli of July it had almost ceased. In SeptemluT the firing again 
became intense and the casualties increased, the working parties 
siifTering somewhat heavily. Tn OcU)bcr there was less ex- 
penditure of ammunition, as both sides were now w'cll covered, 
and in November the governor secretly prepared a great counter- 
stroke. The sortie made on the night of the 2()th-27tli of 
November w'as brilliantly successful, and the Spanish siege 
works were mostly destroyed. At the close of the year the 
garrison was thus again in an excellent position. 

luirly in 1782 a new form of gun-carriage wheel, allowing of 
a large angle of depression lieing given, was invxmted by an 
ofl'uer of the Royal Artillery, and indeed throughout tli'‘ siege 
many experiments (such Jis would nowadays be carried out at a 
school of gunnery) were made with guns, mountings, ammuni- 
tion, meihods of fire, ^tc., both in Gibraltar and in the Spanish 
<'amp. The gun-carriage referred to enabled 03 of hits to 
be obtained at 1400 yds. range. Tn April grates for heating 
shot were constructed by order of the governor ; these were 
destined to i>e famous. At the same time it was reported that 
the due (le (Villon was now to command the besiegers (EVenrh 
and Sj)aniards) with D’Ar^on as his chief engineer. The grand 1 
attack W'as now imminent, and preparations were made to repel 
it (July 1782). 'I'he chief feature of the attack was to be, as 
reported on the 26th of July, ten ships ‘Mortified 6 or 7 ft. 
Ihic'k . . . with green timber bolted w’ith iron, cork and raw 
hides ; w'hich were to carry guns of heavy metal and be bomb- 
proof on the top with a descemt for the shells to slide off ; tliat 
these vessels . . . were to be moored within half gunshot of 
the walls," On the othcT side many of the now existing 
rock galleries were made about this time. 'Ihe count of Artois 
and another kVeiu'h princ'e arrived in the PVench lines in Augu.st 
to witness the culminating eflfort of the besiegers, and .some 
polite correspondenc'c passed between (Villon and the governor 
(reprinlcHl in Drinkwatcr, p. 267). The garrison made a pre- 
liminary trial of the red-hot shot on the 8th of September, and 
the slU'C(^ss of the experiment not only elated the garrison but was 
jKirtly instrumental in causing (.Villon to hasten the main attack. 
AftcM- a preliminaiy bombardment the famous battering ships 
took up their positions in broad daylight on the 13th and 
opened fire. The British solid shot seem to have failed ab.solutely 
to penetrate the massive wooden armour on the sides and the 
roofs of the liattering ships, and about noon the ships hud 
settled down to their w*ork and were shooting coolly and accur- 
ately. Hut between 1 and 2 p.m. the British artillerymen began 
to use the red-hot shot freely. All day the artillery duel went 
on, the shore guns, though infc'rior in number, steadily gaining 
the upper hand, and the battering ships were in great di.stress 
by nightfall. UTie struggle continued in the dark, the garrison 
now sliooting rapidlv and well, and cme by one the ten ships 
were set on fire. Before noon on the 14th the attack had conic 
to an end by the annihilation of the battering fleet, ever>’ ship 
ha^'ing been blown up or burnt to the water’s edge. Upwards of 
S300 rounds were expended by the garrison though less than a 
hundred pieces were in action. The enemy’s bombardment 


was, however, resumed and partial engagements continued up to 
the third naval relief of the fortress by Lord Howe, who won a 
great victory at sea over the Spaniards. The long siege came to 
an end on the 6th of February 1783, when the due de Crillon 
informed Elliot that the preliminaries of peace had been signed. 
On the 31st of March the duke visited the fortress, and many 
courtesies passed between the late enemies. Captain (after- 
wards (.oloncl) John Drinkwater (1762-1844), the historian of 
the siege, first published his work in 1785. A new edition of 
A History oj the Siege of Gibrallar was published in 1905. The 
history' of the four eventful years’ siege is fully detailed also in 
the Memoir, attached to Green’s Siege of Gibraltar (1784), of its 
gallant defender Sir (Teorge Augustus Elliot, afterwards I..ord 
Ileathfield, whose military skill and moral courage place him 
among the best soldiers and noblest men of his time. 

Since 1783 the history of Gibraltar has been comparatively 
uneventful. In the beginning of 1801 there were rumours of a 
Spanish and French attack, but the Spanish ships were defeated 
ofT Algeciras in June by Admiral Saumarez. Improvements 
in the fortifications, maintenance of militar}' discipline and 
legislation in regard to trade and smuggling, are the principal 
matters of recent interest. 

BiBLioGRArnv. — To llu* works whicli have been already mentioned 
may he added . 1. L. de .\yala, Historia de Gibraltar (Madrid, 1782) ; 

I Jas. Bell, translation of Ayala's history (l^mdon, 184*:) ; F. Tarter, 
(•ibrnltar to Malaga (I.ondf)n, 1777-1780) : G. Cockbiirn, Gibraltar, 
Cadiz, (London, 1815) ; (). Dobeaux and G. Dautez, Synopsis de 
la flore de Gibraltar (1880); K 1 ). I'eniim, Sorties from Gibraltar 
(1872); H. M. Field, Gibraltar (New York, 1888); J. C iW, Gibraltar, 
Sardinia, (London, 181 ^) ; J. Hcriot, Historical Sketch of Gib- 
raltar (London, 1792); R. Tlort, The Rock of Gibraltar (London, 
1830) : L. W. L. Irliy, Ovnitholof'v of the Straits (London, 187*5) ; 
'riios James, History of the Herculean Straits (London, 1771) ; J« H. 

Gibraltar and its Sieges (Ixiiidon, 1870); Muntero, IJistotui 
de Gilnaltuf (('adiz, i860) ; A. TM. Monti, Historia de Gibraltar 
(Seville. 1851) ; J. Navarret e, Jms 1 Antes del Estreiho (Madrid, 1882) : 
M S. Paslev, Wild JAowers of Gibraltar (Portsmouth, 1887) ; John 
Purdy, Gibraltar and Mediterranean Sailing Directions (London, 
1840) ; H. J. M. Key, Jissat sut la topogrnphie ml^dicale de Gibraltar 
(Pans, 183^) ; Captain Saver, History of Gibraltar (London, 1862) ; 
D. Sutherland, Gibraltar to Cnnslanitnople (l/ondon, 1700) ; VValker, 
A Year's Insect Hunting in Gibraltar (Jxnidon, 1888). (C. F. A.) 

GIBSON, CHARLES DANA (1867- ), American artist and 

illustrator, was born at Roxbiiry, Massachusetts, on the 14th of 
September 1867. After a year's study at the schools of the Art 
Students' League, he began with some modest little drawings 
for the humorous weekly Life. These he followed up with more 
serious work, and soon made a place for himself as the delineator 
of the American girl, at A'arious occupations, particularly those 
out of doors. The.se obtained an enormous vogue, being after- 
wards published in book form, running through many editions. 
The “ Gibson (iirl ” stood for a type of healthy, vigorous, 
beautiful and refined young womanhood. Some book illustra- 
tions followed, notably for The Prisoner of Zenda. He was 
imitated by many of the younger draughtsmen, copied by 
amateurs, and his popularity was shown in his engagement by 
Collier's Weekly to furnish weekly for a year a double page, 
receiving for the fifty -two drawings the sum of $50,000, said 
to have been the largest amount ever paid to an illustrator 
for such a commission. These drawings covered various local 
themes and were highly successful, being drawn with pen and 
ink with masterly facility and great directness and economy of 
line. So popular was one scries, “ The Adventures of Mr Pipp,” 
that a successful play was modelled on it. In 1906, although 
besieged with commissions, Gibson withdrew from illustrative 
work, determining to devote himself to portraiture in oil, in 
which direction he had already made some successful experi- 
ments ; but in a few' years he again returned to illustration. 

GIBSON, EDMUND (1669-1748), English divine and jurist, 
was born at Bampton in Westmorland in 1669. In 1686 be 
was entered a scholar at Queen’s College, Oxford, where in 1692 
he published a valuable edition of the Saxon Chronicle with 
a Latin translation, indices and notes. This was follow'cd in 
1693 by an annotated edition of the De instituiione oratoria of 
Quintilian, and in 1695 ^ translation in two volumes folio 
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of Camden’s Britannia, “ with additions and improvements,” in 
the preparation of which he had been largely assisted by William 
Lloyd, John Smith and other English antiquaries. Shortly 
after Thomas Tenison’s elevation to the see of Canterbury in 
1694 Gibson was appointed chaplain and librarian to the arch- 
bishop, and in 1703 and 1710 respectively he became rector of 
Lambeth and archdeacon of Surrey. In the discussions which 
arose during the reigns of William and Anne relative to the rights 
and privileges of the C!onvocation, Gibson took a very active 
part, and in a series of pamphlets w^armly argued for the right 
of the archbishop to continue or prorogue oven the lower house 
of that assembly. The controversy suggested to him the idea 
of those researches which resulted in the famous Codex juris 
ecclesiastic i Angluant, published in two volumes folio in 1713,— a 
work which discusses more learnedly and comprehensively than 
any other the legal rights and duties of the English clergy, and 
the constitution, canons and articles of the English Church. In 
1716 Gibson was presented to the see of Idncoln, wdience he w'as in 
1 720 translated to that of London, where for twenty -five years he 
exercised an immense 'influence, being regularly consulted by Sir 
Robert Walpole on all ecclesiastical affairs. While a conserva- 
tive in church polities, and declaredly opposed to methodism, 
he was no persecutor, and indeed broke with Walpole on the 
Quakers’ Relief Bill of 1736. He exercised a vigilant over- 
sight over the morals of his diocese ; and his fearless denunciation 
of the licentious masquerades which were popular at court 
finally lost him the royal favour. Among the literary efforts 
of his later years the principal were a series of Pastoral Letters 
in defence of the “ gospel revelation,” against “ lukewarmness ” 
and “ enthusiasm,” and on various topics of the day ; also the 
Presenmtive against Popery, in 3 vols. folio (173^), a compilation 
of numerous controversial writings of eminent Anglican divines, 
dating chiefly from the period of James II. Gibson died on the 
6Lh of September 1748. 

A second edition of the Codex juris, “ revised and improved, willi 
large additions by the author,” was published at C)xl()rd in 1761. 
Besides tlic works already mentioned, Gibson published a nunibei 
of Sermons, and other works oi a religious and devotioii.il kind. 
'I'he Vtia Thomae Itodlcii with the Histona Uihliothc( nc liodlnanac 
in the Caialogi librorum mauusciiptorum (Oxford, 1007), Bie 
Ueliquiae Spelmnnmanne (Oxlord, 1008), are also from his ]>en. 

GIBSON, JOHN (1790*1866), English sculptor, was born near 
Conway in i7go, his father being a market gardener. To his 
mother, whom he described as ruling his father and all the family, 
he owed, like many other great men, the energy and determina- 
tion which carried him over every obstacle. When he w.as nine 
years old the family were on the point of emigrating to America, 
but Mrs Gib.son’s determination stopped this project on their 
arrival at Liverpool, and there John was sent to school. The 
w'indows of the print shops of Liverpool rivet (‘d his attention, 
and, having no means to purchase the commonest print, he 
acquired the habit of committing to memory the outline of one 
figure after another, drawing it on his return home. Thus early 
he formed the system of observing, remembering and noting, 
sometimes even a month later, scenes and momentary actions 
from nature. In this way he, by degrees, transferred from the 
shop w'indow to his paper at home the chief figures from Tiavid’s 
picture of Napoleon crossing the Alps, which, by particular 
request, he copied in bright colours as a frontispiece to a little 
schoolfellow’s new prayer-book, for sixpence. At fourteen years 
of age Gibson was apprenticed to a firm f)f cabinetmakers, — 
portrait and miniature painters in ]>iverpool requiring a premium 
w’^hieh his father could not give. This employment so disgusted 
him that after a year (being interesting and engaging then 
apparently as in after-life) he persuaded his masters to change 
liis indentures, and bind him to the wood-carving with which 
their furniture was ornamented. This satisfied him for another 
year, when an introduction to the foreman of some marble 
works, and the sight of a small head of Bacchus, unsettled him 
again. lie had here caught a glimpse of his true ^'oc.ation, and 
m his leisure hours began to model with such success that his 
elTorts found their way to the notice of Mr Francis, tlie proprietor 
of the marble w'orks. The wood-carving now, in turn, became 
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his aversion ; and having in vain entreated his masters to set 
him free, he instituted a strike. He was every" day duly at his 
post, but did no work. Threats, and even a blow", moved him 
not. At length the offer of £70 from Francis for the rebellious 
apprentice was accepted, and (iibson found himself at last 
bound to a master for the art of sculpture. Praneis paid the 
lad 6s. a week, and received graxl prices for his works, — sundry 
early works by the youthful sculptor, which exist in Liverpool 
and the neighbourhood, going by the name of Francis to this 
day. It was w'hile thus apprenticed that Gibson attracted 
the notice of William Roscoe, the historian. For him G.ihson 
executed a basso rilievo in terra-cotta, now" iji the iaverpool 
museum. Roscoe opened to the sculptor the treasures of his 
librpy at Allerton, by wliieh he became acquainted with the 
designs of the great Italian masters. 

A cartoon of the Pall of the Angels marked this period, — ^now 
also in the Liverpool museum. We must pass over his studies 
in anatomy, pursued gratuitously by the kindness of a medical 
man, and his infroduetions to families of refinement and culture 
in Liverpool. Roscoe was an excellent guide to the young 
aspirant, pointing to the ('ireeks as the only examples for a 
sculptor. Gibson here found his true vocation. A basso rilievo 
of P.svehe carried by the Zephyrs was the result. He sent it to 
the Royal Academy, where Flaxman, recognizing its merits, gave 
it an excellent place. Again he became unsettled. 'I'lie ardent 
young breast panted for “ the great university of Art ’'--Rome ; 
and the first step to the desired goal w'as to London. Here he 
stood l^tween the opposite advice and influence of Flaxman 
and (Tiantrey* - the one urging him to Rome as the highest school 
of .sculpture in the world, the other maintaining that l^ondon 
could do as much for him. It is not diflicult to guess which w"as 
Gi!>son's choice. Ho arrived in Rome in October 1817, at a 
comparatively late ag(‘ for a first There he immediatelv 

exfierienccd the charm and goodness of the true Italian character 
in the person of (’anova, to whom he had introductions,- the 
Venetian putting not only his experience in art but his purse 
at the Jinglish student's service. Up to this time, though his 
designs show a fire and power of imagination in which no teaching 
is missed, Gibson had had no instruction, and had studied at no 
Academy. In Rome lie first became^ acquainted with rules and 
technicalities, in wdiich the riK'rcst tyro was before liim. (anova 
introduced him into the Academy supported by Austria, and, 
as is natural w'ith a mind like (iibson’s. the first sense of his 
deficiencies in common matters of practice was depressing to him. 
He saw Italian youths alreafly excelling, as they all do, in tliedraw'- 
ing of the figure. But the tables w'ere soon turned. His first 
work ill marble a “Sleeping Shepherd” modelled from a 
beautiful Italian hoy — has (jualilies of the higliest order. Gibson 
was soon launched, and distinguished patrons, first sent liy 
('anova, made their way to his studio in the Via Fonlaiiella. His 
aim, from the first day ihat he felt tin* penver of the antique, w’as 
purity of character and beauty of form. He v(;ry seldom declined 
into the pnjttiness of ('anova, anrl if he did not otten approach the 
masciilim* strength w'hich redeems the faults of 'I'horw’aldsen, 
he mon*. than on(‘e surpassed him even in that quality. We allude 
spec'ially to his “ Hunter ami l)og,” and to llie grand promise 
of his “ The.seus and RohlxT,'’ which take rank as the highest 
productions of modern sculpture. Hr w'as essentially rlassi(' 
in feeling and aim, but hiTc the habit (fl observation w'e have 
mentioned enabled liim to snatch a grace heyonil the reach of a 
mere imitator. Ilis sulijeets were gleaned from the free actions 
of the .splendid Italian profile noticed in his walks, and afterwards 
baptized with such mythological names as best fitted them. 
Thus a girl kissing a child, with a sudden wring of the figure, 
over her shoulder, heearne a “ Nymph and ( iipid ' : a woman 
helping her child with his foot on her hand on to her lap, a 
“ Bacchante and fi'aiin ” ; his “ Amazon throwai from her Horse, ’ 
one of his most original firoductions, was taken from an aeeidenl 
he witne.sscd to a female rider in a rinus ; and the ‘‘Hunter 
holding in his Dog ” wais also the result of a street scene. 'I'he 
prominence he gave among his favourite subjects to the, little 
god “ of soft tribulations ” was no loss owing to his facilities 
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for observing the all but naked Italian children, in the hot 
summers he spent in Rome. 

In monumental and portrait .statues for public places, 
necessarily represented in postures of dignity and repose, (Jibson 
was very happy. His largest effort of this class — the group of 
Queen Victoria supported by Justice and Clemency, in the Houses 
of Parliament — was his finest work in the round. Of noble 
character also in execution and expression of thought is the 
statue of Huskisson with the bared arm ; and no less, in effect of 
aristocratic ea.se and refinement, the seated figure of Dudley 
North. But great as he was in the round, Gibson’s chief 
excellence lay in basso rilievo, and in this less-disputed sphere 
he obtained his greatest triumphs. Mis thorough knowledge 
of the horse, and his constant study of the Elgin marbles — casts 
of which are in Rome — resulted in the two matchless bassi rilievi, 
the s\ 7 A'. of life, which belong to I.ord Fitzwilliam — the “ Hours 
leading the Horses of the .Sun” and “ Phaethon driving the 
Chariot of the .Sun.’’ Most of his monumental works are also 
in basso rilievo. .Some of these are of a truly refined and pathetic 
charact(*r, such as the monument to the countess of Tx‘icester, 
that to his friend Mrs Huskisson in Chichester cathedral, and that 
of the Bonomi children. Passion, either indulged nr repressed, 
was the natural impulse of his art : repressed as in the “ Hours ; 
leading the Horses of the Sun ” and as in the “ Hunter and Dog ' 
indulged as in the meeting of Hero and Leander, a drawing 
executed before he left England. Gibson was the first to intn^ 
duce colour on his statues, — first, as a mere border to the drapery 
of a portrait statue of the queen, and by degrees extended to 
the entire flesh, as in his so-called “ tinted ” Venus, an<l in the 
“( lipid tormenting the .Soul,” in the Holford collection. 

Gibson’s individuality was too strongly marked to be affected 
1 )y any outward circumstances. I n all worldly affairs and business 
ol daily life he was simple and guileless in the extreme ; but I 
h(‘ was resolute in matters of principle, determined to w'alk 
straight at any cost of personal advantage. Unlike most artists, 
he w'as neither nervous nor irritable in temperament, 1 1 wiis said 
of him that he made the heathen mythology his religion ,* and 
inde(‘d in serenity of nature, feeling for the beautiful, anti a certain 
philosophy of mind, he may be accepted as a type of w^hat a | 
pure-minded Greek pagan, in the zenith of Greek art, may have 
i)cen. Gibson was elected R.A. in 1836, and bequeathed all his 
properly and the contents of his studio to tht^ Royal Academy, 
where his marbles and casts arc open to the public. He died at 
Rome on the 27th of January 1866. 

TIk' IcllcMs bctw'crn Gihsoii and Mrs Henn' Sanclhach, giaiid 
(lauglitcr ol Ml Kosan*, and a sk<*tc,U ol liis liii* tlial l.nly indncctl ! 
him to writt‘, furnisli llu' cliuM materials lor his hiogiaphy. Sc<‘ liis i 
f.i/i\ edited liy L.'idy EastUke. (E. E.) j 

GIBSON, THOMAS MILNER (1806-1884), English politician, • 
w'lu) came of a good Suffolk family, was born in 'I’rinidad, where | 
his father, an officer in the army, was serving. He went to \ 
Trinity ('ollegc, (‘ambridge, and in 1837 w'as elected to parlia- 
ment as Gonservati\'e member for Ipswich, but resigned two . 
years later, ha\dng adopted Liberal views, and beraim^ an 


ardent supporter of the free- trade movement. As one of Cobden's 
chief allies, he was elected for Manchester in 1841, and from 
1846 to 1848 he was vice-president of the board of trade in 
I^rd John Russell’s ministry. Though defeated in Manchester 
in 1857, he found another seat for Ashton-under-Lyne ; and 
he .sat in the cabinets from 1859 to 1866 as president of the board 
of trade. He was the leading spirit in the movement for the 
repeal of ” taxes on knowledge,” and his successful efforts on 
behalf of journalism and advertising were recognized by a public 
testimonial in 1862. He retired from political life in 1868, but 
lie and his wife, whose salon was a great Liberal centre, were 
for many years very influential in society. Milner Gibson was a 
sportsman and a typical man of the world, who enjoyed life and 
behaved liberally to those connected with him. 

GIBSON, WILLIAM HAMILTON (1850-1896), American 
illustrator, author and naturalist, was born in .Sandy Hook, 
Connecticut, on the 5th of October 1850. The failure and (in 
1868) death of his father, a New York broker, put an end to his 
studies in the Brooklyn Polytechnic Institute and made it 
necessary for him to earn his own living. F;;om the life insurance 
business, in Brooklyn, he soon turned to the study of natural 
histor\' and illustration, — he had sketched flowers and insects 
wiien he was only eight years old, had long been interested in 
botany and entomology, and had acquired great skill in making 
wax flowers, — and his first drawings, of a technical character, 
were published in 1870. He rapidly became an expert illustrator 
ancl a remarkably able wood-engraver, while he also drew on 
stone with great success. He drew for The American Agri- 
ndturiU, Hearth and Homey and Appleton’s American Cyclo- 
jmedia : for The Youth's Companion and St Nicholas ; and then 
for various Harper publications, especially Harper's Monthly 
Magazine, w'here his illustrations first gained popularity. He 
died of apoplexy, brought on b\' overw^ork, on the i6th of 
July 1896 at Washington, Connecticut, where he had had a 
summer studio, and where in a great boulder is inset a relief 
portrait of him by H. K. Bush-Browm. He was an expert 
photographer, and his dnwvings had a nearly photographic 
and almost microscopic ari'uracy of detail which slightly lessened 
their artistic value, as a poetic and sometimes humorous quality 
somewhat detracted from their .scientific w^orth. Gibson was 
perfectly at home in black-and-w^hite, but rarely (and feehU ) 
used colours. He w^as a popular waiter and lecturer on natural 
history ; in his best-knowm lecture, on ” Cross-Fertilization,” he 
used ingenious charts and models. 

Gibson lUustratfcI S. A. Dmla ’s /// the Hcavt of the White Moun- 
tains, C. D Wiinier’s Mew South, and E I*. Roc's Mature’s Seriuf 
Stofv ; and liis own books, The Complete American Trapper (1876 ; 
revised, 1880, as Camp Life tn the UoorfA) ; Pastoral Days: oi. 
Memories of a Neiv England Ycai (1880); I/ighways and Byways 
(188’); Happ^ Hunting (htutnds (188b); Strolls liy Starlight and 
Sunshine \ Sharp Eyes : a Rambler’s Calendai (i8qi) ; Our 

Edible M udirooms and Toadstools (1805) ; Eye Spy : Afield with 
Mature among Floweis and Animate Things (1807): and My Studio 
Meighhoins (1808). 

See John C. Ad.uns, William Hamilton Gibson, Artist, Naturalist, 
4 uthoi (New York, lyoi). 
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